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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o ¢Qu3MKe Ha ypOBHE OCHOBHOTO 00mero oOpa3oBaHHs COCTaBJIE€HA Ha
OCHOBE IOJIOXKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOCHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMmel, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€ToMm
denepanbHOl pabodyeil mporpamMmbl BocnuTaHus W KoHmemuu mpernojaBaHusi y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHOHAYYHOH T'PaMOTHOCTH OOYYAIOMIMXCSl W OpraHU3alMi0 W3ydeHHs (U3MKH Ha
NeATeIbHOCTHON OCHOBe. B mporpamMme mo ¢u3uKe y4YUTHIBAIOTCS BO3MOXHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.
[Iporpamma no Qusuke ycTaHaBIMBAaeT pacHpeleleHHe ydyeOHOro Marepuaia Mo rojam
oOydenus (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIENIOBATEILHOCTE H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.
[Iporpamma no ¢usuke pa3paboTaHa C IeJIbI0 OKa3aHUS METOIMYECKON MOMOIIY YUUTEIIO
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zrka ABISETCS CUCTEMOOOPA3YIOUINM JIJIsl €CTECTBEHHOHAYUHBIX Y4EOHBIX MPEIMETOB,
MTOCKOJIbKY (PM3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJIEHUH, N3ydyaeMbIX XUMUEH,
OunoJsioruel, acTpoHOMHUEH U (pu3nyeckoit reorpadueit, BHOCHT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0Cco0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.
OnHa w3 TIaBHBIX 33134 (QU3MYECKOTO 00pa3oBaHUsI B CTPYKType OOIIero oopazoBaHMs
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHONW TpPAMOTHOCTM W HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOUIMMHU €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!
® Hay4dyHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATh JAHHBIE W MCIOJb30BaTh HAy4HbIC JOKa3aTesIbCTBA IS
MOJIY4E€HHS BBIBOJOB.
Henu wu3yueHus (U3NKU HAa yYpOBHE OCHOBHOTO OOINEro 0Opa3oBaHUsA OMIpPEICIICHBI B
Konuenmuu npenogaBanus yuebnoro npeamera «dusmka» B 00pa3oBaTeIbHBIX OpPraHU3AIMIX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBI,
yrBepxka€HHON pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokou ot 3 nekadps 2019 r. Ne [TK48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YUEHHIO
MIPUPO/IbI, Pa3BUTHE UX WHTEIUIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TPEACTABIEHWH O HAyYHOM MeETOJle¢ TMO3HaHUA H (HOPMUPOBAHUE
HCCIEA0BATENBCKOTO OTHOLIEHHUS K OKPY>KAIOIIUM SIBIICHUSIM;

e (opmupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa U3y4eHHs] OCHOB CTPOCHHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® pa3BUTHE NPEACTABICHUA O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, IEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB pEHICHHS NPOCTEHIINX pPACUYETHBIX 3a7ad C HCIOJb30BAaHHEM
(bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
M3MEPHUTEIHHBIX TIPUOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO cO cepamu MpoheCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TEXHOJIOTUSIMU, OCHOBAHHBIMU Ha JOCTHKEHUSIX (PU3HUECKON HAYKH.
Ha usydenune ¢usuku (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEero 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerit B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX pabOT M OMBITOB HOCHT
PEKOMEH/IATEIBHBIN XapaKkTep, YYUTelb JejaeT BhIOOp MpOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONINXCs, CITIUCKA KCIIEPUMEHTATbHBIX
3aJJaHWl, TIpeIaraeMbIX B paMKax OCHOBHOTO T'OCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKE.



COJEPKAHUE OBYYEHUA

7 KJIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHUM OKPY/KAIOIEro MUpa.

®usuka — Hayka o npupoje. SBineHus npupoasl. OU3NYECKUE SBICHUSA: MEXaHUYECKHUE,
TEIUIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Owusnueckue BenMuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHocTs U3MepeHn. MexXayHapoIHas CUCTEMA €IMHMULI.

Kak ¢u3uka u apyrue ecTeCTBEHHBIE HAyKH HM3Y4aroT Mpupoay. EcTecTBeHHOHaydHBIN
METOJi IO3HAHUS: HAOIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOIPOCA, BBIABM)KEHHUE TIMIIOTES,

SKCHEPUMEHT [0 TMpPOBEpKE THUIOoTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
($u3NYeCKuX SABJICHUHN C TIOMOIIIbIO MOJIEIEH.
Jemoncmpayuu.
1. MexaHnuueckue, TEIJIOBbIE, dJIEKTPUIECKHE, MAarHUTHBIC, CBETOBBIC SIBIICHHUS.
2. @uznueckue MPUOOPHI U MPOIEAypa MPSMBIX U3MEPEHUM aHAJOTOBBIM U IU(PPOBBIM
prudopoM.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenue LEHbI IIEHUS IIKaIbl K3MEPUTEIHLHOTO NMpHbopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenre pa3MepoB MaJIbIX TEN.

e W

W3mepenue temmeparypbl MpH MOMOLIM >KUAKOCTHOTO TEpPMOMETpa U JlaT4MKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccienoBaHHs MO MPOBEPKE THMIOTE3bl: NAIbHOCTh MOJIETA IIApHKA,
MYIEHHOTO0 TOPU30HTAIBHO, TeM 0OJIbIle, YeM OOJIbIlIEe BHICOTA MyCKa.

Pasznen 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mepbl. ONbITHI, I0Ka3bIBAIOILINE
JMICKPETHOE CTPOCHHE BEUIECTBA.

JIBuxkenune yacTul] BemiecTBa. CBSI3b CKOPOCTH JBUKEHHS YaCTUI[ C TEMIEPaTypOM.
BbpoynoBckoe naBwxkenue, muddysus. BzauMonelicTBue dYacTull BeUIECTBAa: MNPUTSHKEHHE U
OTTaJIKUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOCHHE Ta30B, JKHAKOCTEH U  TBEPIBIX
(kpucTaymuinueckux) Ten. B3auMocBs3b MexAy CBONMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISApPHBIM cTpoeHHeM. OcoOEHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL

Hemoncmpayuu.

1. HabmroneHnue 6poOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaGmionenue siBieHUiA, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTAKUBAHHEM YaCTHI]

BEIlIECTBA.

Jlabopamopusie pabomot u onvimol.

1. Oruenka quameTpa aToMa METOJIOM PSAOB (C HCToIb30BaHHeM (poTorpaduii).

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbIThl O OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

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

Mexanuueckoe aBmxeHue. PaBHOMepHOe U HepaBHOMEpHOE JBUKeHUE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBMKEHUH. Pacuér myTu u BpeMeHU JABUKEHHUS.



SBnenue wHepuuu. 3aKOH HHEpUUHU. B3aumopeicTBue Ten Kak NpUYMHA H3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiecTBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €AMHUIE 00bEMA BEIECTBA.

Cuna Kak XapakTepucTuKa B3aumojenctBus Teil. Cuiia ynpyroctd U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBlieHME TAroTeHus U cuia Tsokectu. Cuiia
TSOKECTH Ha Jpyrux maHerax. Bec Ttema. HeBecomocTs. CiojkeHuE cuil, HaIpaBJICHHBIX I10
onHO# npsimoil. PaBHozelcTBytomast cuit. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHUE MOKOS.
Tpenue B IpupoJe U TEXHUKE.

Jemoncmpayuu.

1. HaOmroneHue MEXaHU4eCKOro JIBUKEHUS TeJa.

2. H3mepeHne CKOPOCTH HPSIMOJIUHENHOTO ABUKECHUS.

3. HaGmonenue siBneHUs HHEPLUU.

4. HaOmoneHne U3MEHEHHs] CKOPOCTU IIPU B3aUMOJEHCTBUHM TEl.
5. CpaBHeHHe Macc IO B3aUMO/JICHCTBUIO TEIL.

CrnoxeHue Cuil, HalpaBJIEHHBIX 10 OJTHOM TIPSIMOA.

Jlabopamopusvie padbomot u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO ABWXKEHUS (IIapUKa B KUIAKOCTH, MOJICIH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OrmpeneneHue cpegHel CKOPOCTH CKOJbXEHHS Opycka WM IIapHKa MO0 HAKJIOHHOMN
MJIOCKOCTH.

3. OmnpeneneHne MIOTHOCTH TBEPIOTO TENA.

4. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTshkeHHs (JepopManuu) MpyKUHBI OT
MPUJIOKEHHOW CHJIBI.

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

Pa3znen 4. /laBjieHne TBEPABIX TeJl, )KMAKOCTEH U ra3oB.

JaBnenune. CiocoObl yMEHBIIICHUS U YBEITMUEHUS JaBiaeHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TeIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTnueckne MamivHbL. 3aBUCUMOCTH JABJICHHS KUAKOCTU OT
riyounbsl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs —cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuuennu. M3mepeHue aTrMochepHOro IaBiICHHs. 3aBUCHUMOCTH
aTMOoc(epHOrO JaBJI€HHUA OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl mis u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3ayxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBIICHUS T'a3a OT TEMIIEPaTypHhI.

[lepenaua naBneHus KUJIKOCTBIO U Ta30M.

Coobmaromumecs: CoCypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOM 4YacTH Tena W

MJIOTHOCTHU KUJKOCTH.

PaBeHCTBO BBITANKMBAIOIIEH CUIIbI BECY BHITECHEHHOM KUIKOCTH.

8. VYcinoBue 1uIaBaHUs TeJN: IUIABaHUE WJIM TOTPY)KEHHE Tell B 3aBUCHUMOCTU OT
COOTHONIEHUS TVIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopusie pabomot u onvimol.

oA WNE



1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KHIIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOLICH CUJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
AKUIKOCTb.

3. IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOUICH CHJIbI, JEHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MACCHI TEJIA.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEH CUIIbI, JEMCTBYIOIIEH Ha
TEJO B JKUJIKOCTH, OT 00bEMA MOTPYKEHHOHN B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
AKUIKOCTH.

5. KoHcTpyumpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIICHHE €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLTHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [lpumeHeHue npaBusia paBHOBECHs pbluara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpocthix Mexanu3MoB. [IpocTbie MeXaHU3MBbI B ObITY M TEXHHKE.

Mexannueckas sHeprus. KuHermueckas M ToTeHUHalIbHas sHeprusd. [IpeBpaiienue
OJIHOTO BUJIa MEXaHUYECKOM YHEPTHUH B IPYroil. 3aKOH COXPAHEHHMS SJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnwie pabomul u onvimel.

1. Ompenenenne paOOTHl CHJIBI TPEHHUS NPU PABHOMEPHOM JBIKEHHUH Teja [0

TOPU30HTAIBHOW MOBEPXHOCTH.

2. UccnenoBanue ycliOBUW paBHOBECHS pblyara.

3. UNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

4. HW3ydeHue 3aKOHA COXPAHECHHUS] MEXaHUYECKOW SHEPTIHUU.

8 KIIACC

Pa3nen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUHM CTPOCHUs BellecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKIAAIOIIUE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH M TBEPABIX TEJl HA OCHOBE IMOJIOKESHUHN
MOJIEKYJIIPHO-KMHETHYECKOM Teopun. (CMauumBaHMEe U KanWUIApHBIE sBiIeHHS. TemoBoe
pacIIupEeHHE U CKATUE.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHS YacTHII.
Buytpennsis osHeprus. CrnocoObl H3MEHEHHMS BHYTPEHHEW OSHEpruu: Terionepenada u
coBepleHre paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonnuecTBo TemnoTel. YenbHas TEIIOEMKOCTh BEIISCTBA. 1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lnaBreHune W OoTBepAeBaHHE KPUCTATITUMYECKUX
BEIECTB. YJenpHas Temiuota IuiaBneHus. [lapooOpazoBanue u KoHaeHcaus. McmapeHue.
Kunenue. YnaenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIUBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpuanuner padoTsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aIIUTa OKPYKAIOMIEH Cpe/Ibl.

3aKOH COXpaHEHUs U MPEBPAIllCHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.



Jemoncmpayuu.

Habmonenne 6poyHOBCKOTO JIBIKEHUS.

Hab6monenue muddysumn.

Habnronenue siBineHui cMauMBaHUs M KalTWJUISIPHBIX SIBIICHUH.

Habmroienue TemioBoro pacmpeHus Tell.

N3menenue JaBJICHUS ra3a Mpru USMCHCHUHN OG'LéMa W Harp€BaHUM WJIN OXJIAXKICHUU.
[IpaBuiia u3MepeHus TeMIeparypsl.

Bunael Tenonepenayu.

OxJaxxieHue Ipyu COBEPILIEHUU PabOTHI.

W ~NU Pk WNRE

Harpesanue nipu coBepiieHUN pad0Thl BHEUTHUMH CUIAMH.

[EEN
o

. CpaBHEeHUE TEMIIOEMKOCTEN Pa3INYHBIX BEILIECTB.

[y
=

. HabOmroienue kumneHus.

[EEN
N

. HaGnroenue nmocTostHCTBA TeMIIEpaTyphl TIPH TUTABJICHHH.

13. Mogenu TenjaoBbIX IBUTaTENEH.

Jlabopamopubvie padbomot u onvimel.

1. OmnbITHI O OOHAPYKEHUIO JEHCTBUS CHII MOJICKYJISIPHOTO TIPUTSKEHUSI.
OMBITHI IO BBIPANTABAHUIO KPHUCTAIOB MTOBAPEHHOM COJIM WIIH caxapa.

3. OmnwITHI 10 HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH 1 TBEPIBIX TEI.
4. OnmnpeneneHue AaBlieHUs BO3IyXa B Oa/sIOHE IITPHILIA.
5. OneITBl, JEMOHCTPHUPYIOIIHME 3aBUCHMOCTh [ABJICHHUS BO3yXa OT €ro o0bémMa

HarpeBaHUs WU OXJIAKICHHUS.

6. IlpoBepka THMNOTE3bl JHWHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA JKHUJIKOCTH B

TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmronenune m3MeHEHUs BHYTPEHHEH SHEPTHH Tejla B pe3yiabTare TeIulonepeaadn 1

paboTHl BHEIIIHUX CHUL.

8. HccnenoBaHue sSBJICHUS TEIJIOOOMEHA ITPU CMEIIUBAHUH XOJIOTHOM M TOPSIYCH BOJIBI.

9. OrmpeneneHrue KOJWYECTBA TEIUIOTHI, IOJIYYCHHOTO BOJOHW TpH TEIJI0OOOMEHe C

HarpeThiM METAUIMYECKUM LIHJIMHAPOM.

10. Onpenenenue yaeabHOM TEINIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpoiuecca ucnapeHus.

12. Onpenenenre OTHOCUTENIbHOM BIAXKHOCTH BO3/IyXa.

13. Onpenenenue yaeabHOW TEIIOTHI TIJIaBJICHUS JIbJA.

Pa3znen 7. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

OnekTpuzaiusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaioB. B3anmonelcTBUe 3apsiKEHHBIX
ten. 3akoH Kyrnona (3aBUCHMOCTB CHJIBI B3aMMOJCHCTBHS 3apsSHKEHHBIX Tel OT BEIUYUHBI
3apsA7I0B U PACCTOSHUS MEXK]Y TEIaMH).

Onekrpuueckoe noJie. Hanpspk€HHOCTD anekTpuueckoro nojis. [IpuHuun cynepno3unuu
ANIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsa. CTpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO 3apsija.

DNEKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHUSA DJIEKTPUUYECKOTO TOKA. VICTOUHMKH
MOCTOSIHHOTO TOKa. JleWCcTBUSA ANEKTPUYECKOrO TOKa (TEMJIOoBOe, XUMUYECKOE, MArHUTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DieKTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJENbHOE CONPOTUBIEHHE BellecTBa. 3akoH Owma ans  ydacTka Ienu.
[TocnenoBarenbHOE U NapaAJIENbHOE COEAMHEHUE MPOBOTHUKOB.

PaGota 1 MoIHOCTH 3MEKTpUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTETH IIEKTPUUYECKOM Heprun B ObITy. KOpoTKOE 3aMBbIKaHHE.



[ToctostHHbIE MarHuThl. B3auMOAENCTBUE NOCTOSIHHBIX MAarHuTOB. MarHuTHoe IIOJIE.
MarnuTHO€ noJie 3eMJId U ero 3HaYeHue s xKu3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
3JEKTPUYECKOTO TOKA. [I[puMeHeHne JIEKTPOMAarHuTOB B TEXHUKE. [[elicTBME MarHUTHOTO TOJIS
Ha T[POBOJHUK C TOKOM. OJEKTPOIBUIATElb IOCTOSHHOrO TOoKa. lMcnonp3oBaHue
JIEKTPO/IBUraTelIe B TEXHUUECKUX YCTPONCTBAX U HA TPAHCIIOPTE.

Oneiter  @apapness. SIBieHue  asnekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DIICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
B0O300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aIus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJI.
YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKkTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHUs DIEKTPUUECKUX 3apsI0B.

[TpoBOAHMKY W AUDITIEKTPUKH.

MopenupoBaHu€e CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO ITOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

W ~NU Bk WN e

JIeNCTBHS SEKTPUYECKOTO TOKA.

[EEN
o

. DNEKTPUYECKUN TOK B KHUJIKOCTH.

[EEY
[EEY

. I"'a30BBI1 pa3ps.

[EEN
N

. I3MepeHune cuiibl ToKa aMIepMeTpoM.

[EEN
w

. I3mepenue 21eKTpuuecKkoro HampsHKeHUS BOJTBTMETPOM.

. PeocTaT u Mara3uH conpoTHUBIICHHUIA.

. B3anmoieficTBre OCTOSTHHBIX MarHUTOB.

. MonienrpoBaHue HEBO3MOXHOCTHU Pa3/IeieHHUs MOIIOCOB MarHUTA.

. MonienrpoBaHue MarHUTHBIX MOJI€H MOCTOSIHHBIX MarHUTOB.

. OnsIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

. JlelicTBre MarHUTHOT'O TIOJISl HA MPOBOJIHUK C TOKOM.

. DNEeKTpoIBUraTelb MOCTOSTHHOTO TOKA.

. UccnenoBanue siBI€HUS JIEKTPOMArHUTHOM WHIYKIIUU.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJeHUs! HHAYKIIHOHHOTO TOKa OT YCJIIOBUN €ro BOZHUKHOBEHHUSI.

25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AINH TET UHIYKIIUEH U MPU COPUKO CHOBEHHUHU.

HccnenoBanue neicTBUS AIEKTPUUECKOTO TMOJIA HA TPOBOJIHUKH U JUATIECKTPUKH.

COopka u mpoBepKka padOoThI IEKTPUUECKOH IIeTH MTOCTOSHHOTO TOKA.

N3mepeHue u peryaupoBaHue CUIIbl TOKA.

N3mepenue u peryaupoBaHue HanpsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO Yepe3 pe3UCTOP, OT COMPOTUBIICHHS

pe3ucTopa U HApsHKEHUS Ha pe3UCTOpeE.

7. OneiTbl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUUECKOTO  COMPOTHBIICHUSA
MIPOBOJIHMKA OT €r0 JJIMHBI, MJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHala.

8. IlpoBepka mpaBuiia CJIOKEHUSA HANPSHKEHUW TMPU TOCIEAOBATEILHOM COEAMHEHUHN
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MPU NapayIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Ompenenenue pabOThI AMEKTPUIECKOTO TOKA, UAYIIETO Yepe3 Pe3ucTop.

NNNNNRRRR R R
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11. OnpeneneHne MOUIHOCTH IEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.

12. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, MAYLIEr0 4epe3 JIAMIIOUKY, OT HaIpsKEHUs
Ha HEW.

13. Onpenenenue KIIJ[ narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJICHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. I3yyeHne MarHUTHOTO TOJS TOCTOSIHHBIX MAarHUTOB MpPH HUX OOBEAMHEHUH U
pa3IelIeHUN.

16. MccnenoBanue IeHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOAEUCTBUS KATYIIKH C TOKOM U
MAarHuTa OT CWJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO MOJIS Ha IPOBOIHUK C TOKOM.

19. KoHcTpyHnpoBaHue U U3ydeHre padoThl 3JEKTPOABUTATENS.

20. Uzmepenne KII/I anekTpoaBuraTeIbHOM yCTaHOBKHU.

21. OnbITHl MO MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKIUHU: HCCIIEOBaHHUE
VM3MEHEHNH 3HA4YE€HUsI M HAIIPABJICHUS] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Pa3nen 8. Mexanuyeckue siBJICHUS.

Mexanndeckoe ABukeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoJuHEHHoe nABukeHue. HepaBHomepHOoe
NpAMOJIMHENHOE JBWKEeHUE. CpeaHsis U MTHOBEHHAash CKOPOCTh Teja MPHU HEPABHOMEPHOM
JBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE mpsiMonHelHoe aBrkenne. CBoOoiHoe nageHue. OmbIThI
lNanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpY)KHOCTH. [lepron u yactora oOpamenus. JIluHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuUTEIbHOE YCKOPEHHE.

[Tepsriit 3akoH Hprotona. Bropoii 3akon Herotona. Tperuii 3akoH Hptorona. [lpuHumn
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHUs CKOJIBKEHMS, CUjia TPEHHS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsKECTM W 3aKOH BCEMHUPHOTO TITOTEHHs. YCKOpEHHE CBOOOJHOTO MaJaeHHUS.
JlBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KH.

PaBHOBecne marepuanbHOU TOukH. AOCOIIOTHO TBEPAOE Telo. PaBHOBecHe TBEPIOTO Tea
C 3aKpeIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenue umnynbca. Mmnynbc cunbl. 3aKOH COXpaHEHUs MMITYJbCa.
PeakTuBHOE nBMXKEHUE.

Mexanuyeckass paboTa U MOIIHOCTb. PaboTa cunm TsbkecTH, ynmpyroctd, TpeHusi. Cs3b
SHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJa MOBEPXHOCTHIO 3EMIIU.
[ToreHumaneHas 3Heprus cxatol npyxxuHsl. Kunetnueckas sneprus. Teopema 0 KUHETUYECKOU
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON SHEPTUU.

Jemoncmpayuu.

1. HabmroneHue MEXaHU4eCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyT€H U TPACKTOPHUH JIBUKEHHSI OJHOTO M TOTO K€ Tella OTHOCUTEIBbHO

Pa3HBIX TeJl OTCYETA.

3. H3MepeHHe CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB PaBHOYCKOPEHHOTO JIBUKEHUS.
5. HaGmroneHnue ABMXEHUS TeNA MO OKPYKHOCTH.

B



7.
8.
9.

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

Habnronenne MexaHMYeCKHX SIBICHUN, IPOUCXOAIIUX B cucTeMe oTcuéra «Tenexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHTENBHO KaOMHeTa (hU3UKH.
3aBHCHMOCTb YCKOPEHUS TeJa OT MacChl Teja U JACHCTBYIOLIEH Ha HETO CHJIBL
HaGuntozieHne paBeHCTBa CHII IPH B3aUMOAEHCTBUY Tell.

N3menenue Beca Tenia Npu yCKOPEHHOM JBUKECHHH.

Ilepenaya nmmynbca Ipy B3aMMOJECHCTBUM TEIL.

[Ipeobpa3oBanHust SHEPTUU MIPH B3AUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IPU HEYIIPYTOM B3aUMO/IEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aUMOJAEHCTBUU.

HabmtoieHue peakTuBHOIO JBUKEHHUS.

CoxpaHeHHe MEXaHUYECKON PHEPTUH NTPU CBOOOHOM Ma/ICHUU.

CoxpaHeHre MEXaHUUECKON PHEPTUH NP IBWKEHUH TeJa MO JEHCTBUEM NPy UHBI.

Jlabopamopusvie pabomot u onvimel.

1.

00

10.

11.

KoHncTpynpoBanue TpakTa sl pa3roHa W JAJbHEWIIEr0 PaBHOMEPHOTO JIBWKEHUS
IrapuKa Ui TCIICIKKH.

Onpenenenne cpelHell CKOPOCTH CKOJBXKEHMsI Opycka WM JIBUXKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUs Teja IMPU PAaBHOYCKOPEHHOM JBH)KEHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHUU 0€3
Ha4yaJbHOUW CKOPOCTH.

[IpoBepka rumore3bl: €cClIW MpPH PAaBHOYCKOPEHHOM JBW)KEHUU 0e3 HadalbHOU
CKOPOCTH IIyTH OTHOCSTCS KaK psA HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIIHE
MIPOMEXKYTKHU BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHJIBI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMAaJIbHOTO
JTABJICHMUS.

Omnpenenenue kodPPUIMEHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOTbl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBWXKEHHHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenrne pabOThl CUJIBI YIPYrOCTU MPU NHOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOABMXKHOTO U MOJABMKHOTO OJIOKOB.

N3ydenue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3gen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.
KonebarenpHoe nBrwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOaHWM: IMEpPHOJ, 4acToTa,

aMIUIMTYya. MaremaTudeckuii H Hp}I)KI/IHHBIﬁ MasATHHUKU. HpeBpameHHe OHCPruu IIpH
KoebaTeIbHOM JABUKCHUU.

3aTyxa}omHe KoJIe0aHusl. BBIHY)K,I[GHHBIG kosnebanus. Pesonanc. MexaHH4eCKHEe BOJIHEI.
CBolicTBa MEXaHUYECKHX BOJIH. HpO,Z[OJ'ILHLIe " IIOIICPCUYHBIC BOJIHLI. I[J'II/IHa BOJIHBI 1 CKOPOCTBb

e€ pacrpocTpaHeHusl. MexaHuueckue BOJIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOJIHBI.
3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.
Hemoncmpayuu.

AN S

Habnronenue xonebanuil Ten noJx AeHCTBUEM CHIIBI TSHKECTH M CHIIBI YIIPYTOCTH.
Habnronenue xonebanuil rpy3a Ha HUTH U Ha TIPY>KUHE.

Habnronenue BoIHYX/IEHHBIX KOJe0aHUN U pe30HaHCa.

Pacnipoctpanenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).

Habnronenue 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUECKHI pE30HAHC.



Jlabopamopusie padbomot u onvimel.

1.
2.
3.

7.

Ornpezenenre 4acTOThI U IEPHOJIa KOJeOaHU MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenre 4acTOThl U IEPHUOIa KOJIeOaHU PYKMHHOTO MAasITHHKA.

HccnenoBanue 3aBUCHUMOCTH TIEpHUOAa KOJICOaHMI TOJBEIICHHOTO K HUTH Tpy3a OT
JJIMHBI HUTH.

UccnenoBanue 3aBUCUMOCTH TEpUOJA KOJICOAHUM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpysa.

[IpoBepka HE3aBUCUMOCTH IE€pHOJa KOJIeOaHUM Tpy3a, MOJBEUICHHOTO K HHUTH, OT
Macchl rpysa.

OnepIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb IIepuoOja KoJieOaHMM HPYKMHHOIO
MAasiTHUKA OT MacChl Ipy3a U )KECTKOCTU PYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJieHHUSL.

Paznes 10. DinekTpoMarHuTHOe 1M0J1e M 3JIEKTPOMATHUTHbIE BOJIHBI.
DNeKTpOMarHUTHOE TMoJie. DJIEKTPOMarHUTHbIE BOJHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX

BOJIH. [IIKana 31eKTpOMarHUTHBIX BOJIH. MCMIOTB30BaHME IIEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.

1.
2.

CBoiCTBA DIIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TesedoHa.

Pa3nen 11. CBeroBble siBICHHS.

JlyaeBas mopenb cBera. Mcrounuku cera. IIpsMosmHeiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaio. 3aKOH OTPaKEHHS CBETA.

[Ipenomiienne cBera. 3akoH npenaomieHus cBeTa. [loHoe BHyTpeHHEe OTpakeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAXKEHHs B ONTUYECKUX CBETOBOAX.

Jlunza. Xox myuedt B JnumH3e. Omntmueckas cuctema ¢oToammapara, MHUKPOCKONA |
Teneckomna. ['1a3 kak ontudeckas cucreMa. ba3opykocTs U 1abHO30PKOCTb.

Paznoxxenue 6enoro cseta B criekTp. OnbiThl HptoToHa. Clio)keHHEe CEKTPaIbHBIX LIBETOB.
Hucnepcus cBera.

emoncmpayuu.

O Nk WwNRE

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO,.

Xoa mydeii B coOuparolieit TuH3e.

X0 nyder B pacCEerBarOLLIEH JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.

[TpunHnun neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTA.

10. Mopnens rnasa.

11. PaznoxxeHue Genoro cBeTa B CIIEKT.

12. INomyuenue 6e70T0 CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1.
2.
3.

HccnegoBanue 3aBUCUMOCTH yrijia OTpaKCHHs CBETOBOTO Jiyda OT YIJia IMaaACHU:.
I/I3yquI/1e XapaKTCPUCTUK I/I306pa)KCHI/I}I npeaMceTa B IJIOCKOM 3CpKaJIC.
HccnegoBanue 3aBUCUMOCTH yriia mmpeJIOMJICHUA CBCTOBOI'O Jiyda OT Yyrjia MaaCHUA Ha
TpaHULC «BO3AYX—CTCKIIO».



[Toyuenue n300pakeHHI ¢ TOMOIILIO COOMPAOIIIEH JIMH3HI.
Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAIOIICH JIMH3BI.
OmBITHI 10 PA3JI0KEHUIO OETIOr0 CBETA B CIIEKTP.

No wu s

OnbITBl O BOCIPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJCHUM Yepe3 I[BETOBBIC
GUIBTPHIL.

Paznen 12. KBanToBLI€e IBJICHHUS.

OmnbiTel Pesepdopna u mimanerapuas moaens aroma. Mojens atoma bopa. Hcmyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeie ClIEKTPHI.

PamnoaktuBHOoCTh. Anbda, Oera- u ramma-usnydeHus. CTpOEHHE aTOMHOTO sapa.
Hyxionnas Monens aromuHoro sgpa. M3oromel. PannoaktuBHble mnpeBpamenus. [lepuon
rojypacnaaa aTOMHBIX sIIEp.

SnepHble peakiuy. 3aKOHBI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHbIX szaep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3L.

SAnepHas sHepreTuka. JleicTBUSA paAMOAKTUBHBIX U3JIy4EHUN Ha )KUBBIE OPTAHU3MBI.

Jemoncmpayuu.

1. CnekTpsl U3Ty4YeHUs U MOTJIONICHUSI.

2. CrhekTpsl pa3IMvHBIX Ta30B.

3. Cunekrtp Bogopoaa.

4. HaGnrogenue TpekoB B kamepe Buibcona.

5. PaboTa cu€Tunka HOHU3UPYIOIINX U3TYyUESHHI.

Peructparus u3nydeHus MPUPOTHBIX MHHEPAIOB U TIPOIYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HalmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUS.

2. HccnenoBanue TPEKOB: HM3MEpPEHUE SHEPTrUM YacTUIBI 10 TOPMO3HOMY MyTH (IO

dboTtorpadusim).

3. Msmepenue paauoakTUBHOTO (poHa.

IToBTOPUTEIBHO-00001IAOIIHUIA MOAYJIb.

[ToBTOpUTENBbHO-0000IaOIIMKA ~ MOIYIb IpEeAHAa3HAuYeH JJs CHUCTEMaTH3allud U
000011eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEILHOCTH, MPUOOPETEHHOTO IPU U3YUCHUH
BCEro Kypca (pU3uKH, a Takxke s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dusuKe U1t 00yJaroIKUXCsl, BRIOPABIIMX ATOT YICOHBIN MPEIMET.

[Ipy wu3ydyeHUHM [AQHHOTO MOJIYJS pEalu3yloTCd M CHUCTEMATHU3UPYIOTCS — BUIBI
NEeSTebHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX IJIaHUPYEMbIX Pe3yIbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAY4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUU MPHUPOAbI M TEXHHKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATH (U3NYECKHE SBJICHUS, NPUMEHSSI TOJTy4YeHHBbIE 3HAHUS,
pelarth 3a/1a4u, B TOM YHCIIe KAYECTBEHHBIE 1 KCIIEPUMEHTAIIbHBIE.

[IpuHIUIHATBEHO AEATEeILHOCTHBIN XapakTep JAHHOTO pasjieNa peanu3yercs 3a cuéT Toro,
9TO 00y4aroIUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYE€HHBIX 3HAHUI pacro3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKpY)Karolllel MpUpojie U MOBCEIHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHbIE METOJIbI MCCIEAOBaHUS (PU3NYECKUX SIBICHUH, B TOM YHCIIE IS
MIPOBEPKHU THIOTE3 U MOJTYYCHHS TEOPETUUECKIX BBIBOJIOB;

OOBSCHATh HAyYHBIE OCHOBBI HamboJee BaXKHBIX JOCTHKCHHH COBPEMEHHBIX TEXHOJOTHUH,
HampuMep, MPAKTUYECKOTO HCIOJIb30BaHUS PA3TUYHBIX HCTOYHHUKOB JHEPIMH HA OCHOBE
3aKOHA MIPEBPAIIECHUS U COXPAHEHHS BCEX M3BECTHBIX BUIOB SHEPTHUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yyenne Qu3MKM Ha YPOBHE OCHOBHOTO o0O0OwIEro 0Opa3oBaHMs HANpPaBIEHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U MMPEAMETHBIX O6paBOBaTeJH)HI)IX PE3YyIbTATOB.

B pesynbrate wu3ydeHus GU3MKM HAa YPOBHE OCHOBHOTO oOmero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHUPOBAHBI CIIEIYIOUINE THNYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

— TPOSIBJICHUE MHTEpPEca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHICKON (PU3MUECKOM
HayKH;

— LIEHHOCTHOE OTHOIIIEHHUE K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpa:kIaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

— TOTOBHOCTh K aKTUBHOMY YYaCTHIO B OOCYXKJIEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
po06JIeM, CBSI3aHHBIX C TPAKTUYECKUM MPUMEHEHUEM JTOCTHKEHUHN (U3HKY;

— 0CO3HAaHHE B&KHOCTU MOPATbHO-ITHYECKUX MPUHIIUIIOB B JIEATETLHOCTH YIEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

— BOCIIPUSTHE ICTETUUYECKUX KAa4eCTB (PU3MUECKOW HAyKH: €€ TapMOHUYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

— OCO3HaHHE IIEHHOCTH (PU3MYECKON HAayKHM KaK MOIIHOTO WHCTPYMEHTAa TO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

— pa3BUTHE HAYYHOU JTI0003HATEIHHOCTH, HHTEPECA K HUCCIIEI0BATEIbCKON AeSITENbHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJILHOI0 0J1Ar0NOJyYHs:

— OCO3HaHHe LIEHHOCTH 0Oe30macHoro obpasa *H3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi O€30MacHOr0 TMOBEACHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIIOBHUSX;

— chopMupoBaHHOCTH HaBbIKa peduieKCHH, MPU3HAHUE CBOETO IpaBa HA OMIMOKY U TaKOro
K€ IIpaBa y Jpyroro 4eioBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

— aKTHBHOE y4acTHe B pEelICHUH MPaKTHYECKHUX 3ajau (B pamMKax ceMbU, 00pa30BaTeIbHOM
OpraHu3aiiy, Tropoja, Kpas) TEXHOJOTMYECKOM U COLMAJbHOM HANpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCie U GU3NIECKUX 3HAHUN;

— UHTEpEC K MPAKTUYECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

— OpHeHTalus Ha TMpUMEHeHHe (QU3NYECKUX 3HAHWM [JIs pelieHus 3axady B 00JacTu
OKpYXarolllel cpe/ibl, UIAHUPOBAHUS MOCTYIIKOB M OLIEHKA MX BO3MOJKHBIX IOCJEICTBUI
JUISL OKpYKaroLIel cpebl;

— OCO3HaHHE TTI00aTBHOTO XapaKTepa dKOJOTHYECKUX MPOOIeM U MyTel UX pelIeHHUs,

8) ajanTanyu K U3MEHSIOIMMCS YCJIOBHAM COLUAIBLHON U MPUPOIHOM CPebl:

— MOTpeOHOCTh BO B3aMMOJCHCTBHM TMpPH BBINOJIHEHUU HCCIEIOBAHUM M TMPOEKTOB
(bu3nuecKoi HaNMpPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO IESITEIbHOCTD;

— MOTpeOHOCTh B (POPMHPOBAHUM HOBBIX 3HAHWW, B TOM HHKCIEe (OPMYITHPOBATH HUICH,
MOHATHS, TUTIOTE3bI O (PU3MUECKUX 0OBEKTAX U SIBICHUSX;



e — oco3HaHUE Ae(HUIIUTOB COOCTBEHHBIX 3HAHUI M KOMIICTEHTHOCTEH B 00J1aCTH (DU3UKH;

® — [UIAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUH HOBBIX (DU3MUCCKUX 3HAHMIA;

® — CTpEMJICHUC aHAJIM3UPOBAThH U BBISBIIATH B3aUMOCBSI3U MPUPO/IbI, OOIIECTBA K SKOHOMHUKH,
B TOM YHCJI€ C HCII0JIb30BaHHEM (DU3NICCKUX 3HAHUM;

e — OIICHKAa CBOUX JICHCTBHHM C YY€TOM BJIHMSHHS Ha OKDPYXKAIOIIYI0 CPEIy, BO3MOMKHBIX
rI100aIbHBIX IIOCIIEACTBUHN.

METAINIPEAMETHBIE PE3YJIBTATHI

B pesymbraTe ocBOeHHs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydwaromerocss OyayT copMUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKJIIOUYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHHUBEpCaJbHbIE yueOHbIE NEUCTBUS, PETYISATUBHBIE YHUBEPCAIbHbIE YueOHbIE EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble joruyeckue a1eiicTBUsA:
® BBISBIIATH U XapaKTEPU30BaTh CYIICCTBCHHBIC IPU3HAKN OOBEKTOB (SIBJICHUH);
® YCTAaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KJIACCH(PHUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNUs
Y CPaBHCHWS,;
® BBIABJIATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B pacCMaTpUBaeMbIX (pakTax, JaHHBIX U
HaOJIOICHUSAX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;
® BBIABIATH MPUYUHHO-CIICACTBEHHbIE CBSA3M NPU HU3YYCHHH (PU3NYECKUX SIBICHUU U
MPOLIECCOB, JENaTh BBIBOJBI C HCIOJIB30BAaHUEM JEAYKTUBHBIX M WHAYKTUBHBIX
YMO3aK/IIOYEeHUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
® CaMOCTOSATENIbHO BBIOMpPAaTh CMOCOO pemieHuss ydeOHOW (u3uueckod 3amayu
(cpaBHEHHE HECKOJbKUX BapHaHTOB pEIIeHMs, BBIOOp HamOoJiee MOAXOSIIEr0 C
y4€TOM CaMOCTOSTEIbHO BBIJCIEHHBIX KPUTEPHUEB).
Ba3oBble ucciienoBarebCcKHe N1eiCTBUA
®  CIOJIb30BAaTh BOMPOCHI KaK UCCIIEOBATEIbCKUN HHCTPYMEHT MTO3HAHUS;
® T[POBOJUTH IO CAMOCTOSATEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIOXKHBIH
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCieI0BaHHEe (PU3UYECKOTO SIBIICHUS;
® OIEHUBATh Ha MPUMEHUMOCTb U JOCTOBEPHOCTH MH(POPMAIUIO, MOIYYCHHYIO B XOJE
WCCIIEIOBAHUS W SKCIIEPUMEHTA;
® caMOCTOATENbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylibTaTaM
MIPOBEIEHHOTO HAOIIO/ICHUS, OTIBITA, UCCIIEIOBAHMS,
® POTHO3UPOBATH BO3MOKHOE JallbHEHIIIee pa3BUTHE (PUINUECKUX MPOILIECCOB, a TAKKE
BBIJIBUTATh MPEIOJIOKEHUS 00 UX PAa3BUTHUHU B HOBBIX YCIIOBUSX U KOHTEKCTaX.
Padora ¢ undpopmanueii:
® TMPUMEHATh PA3NIUYHBIE METOJbI, MHCTPYMEHTHI M 3allpoChl MpU TMOHCKE U OTOOpe
nHG(OPMALIUY WIH JAHHBIX ¢ YYETOM MPEATIOKEHHON yueOHOU (r3ndeckoit 3a1a4u;
® aHaJIM3UPOBATh, CUCTEMATHU3HPOBATh U WHTEPIPETUPOBATH MHPOPMAIHMIO PA3TUYHBIX
BUJIOB ¥ JOPM TMpeACTaABICHUS;



CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpPMY MpeAcCTaBIeHUS HHGOpMAIMH U
WUTIOCTPUPOBATh pelIaeMble 3a7ayll HECJIOXHBIMH CXEMaMHM, JuarpaMMaMH, WHON
rpadukoii 1 ©X KOMOUHAIHSIMHU.

KOMMyHHKaTHBHbIe YHUBEpPCaJIbHLbIC yqeﬁnble JeHCTBHUA:

B X0Je O0OCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIadOpaTOpHBIX paboT u
IIPOEKTOB 33J]aBaTh BOIIPOCHI 10 CYLIECTBY O0CYKIAa€MOM TEMBbI M BBICKA3bIBATh UJIEH,
HalleJICHHbIE Ha PeIlieHUE 3a7a4u U MOoJIepKaHne OJaroxenareJbHOCTH OOLICHHUS;
COMOCTAaBJIATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacCTHMKOB JMajora,
oOHapyXUBaTh Pa3IMYNe U CXOJICTBO MO3HIINH;

BBIpaXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MTUCHMEHHBIX TEKCTaX;

NyOJIMYHO  MPEACTaBIATh  PE3yJAbTaThl  BBINOJHEHHOTO  (DU3MYECKOro  OIbITa
(3KCcTIepuMeHTa, UCCIeI0BaHus, IIPOEKTA);

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUIAYaJbHOW pabOTHI
MIPH pELIeHNH KOHKPETHON (pr3nuecKoil mpoOiaemsl;

MPUHAMATh [EIH COBMECTHOW JIEATEIhHOCTH, OPraHWU30BBIBATH JEHCTBHS 1O €€
JOCTHKEHUIO: PacHpeleNiaTh poJid, 00CYKIaTh MPOILECCHl U PE3yabTaThl COBMECTHOM
paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJIHATh CBOIO 4acTh pabOThl, JOCTUTash KaueCTBEHHOI'O pe3yibTara IO CBOEMY
HaTPaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTHMH YWICHAMH KOMAHIBI;
OIICHMBAaTh KayecTBO CBOEro BKJIaga B OOMMH TPOAYKT 1O KPUTEPUSIM,
CaMOCTOATENIBHO C()OPMYIUPOBAHHBIM YJaCTHUKAMU B3aUMOJIEHCTBUSI.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KU3HEHHBIX U YU€OHBIX CUTYalUsIX, TPEOYIOMUX I pEeUICHUS
(bu3znyecKux 3HAHUI;

OpUEHTHPOBATHCS B PA3IUYHBIX MOJXOAAX MPUHATHS PpElIeHUN (MHIUBUIYaIbHOE,
MPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITEJIBHO COCTAaBJISATh AJTOPUTM pelieHus (U3NYECKO 3aJayd WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCcOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHUPOBATh MpesiaraeMble BapUaHThl PEIICHU;

JienaTh BEIOOP U OpaTh OTBETCTBEHHOCTD 3a PEIlICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JlaBaTh aI€KBATHYIO OLICHKY CUTYalLlUH U MpeJylaraTh IjaH €€ U3MEHEeHMS;

OOBSICHATh MNPUYUHBI JOCTHXNKEHUSA (HEIOCTH)KEHUS) pe3yJbTaToOB JESTEIbHOCTH,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

BHOCHUTH KOPPEKTHUBBI B JIEATENILHOCTD (B TOM YHUCIE B XOJ BBINOJHEHUS (PU3NYECKOTO
UCCIIEIOBAaHUST WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, HM3MEHHBIIMXCS
CUTYallUi, YCTAaHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYJHOCTEIH;

OILICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO JIPYroro 4ejaoBeKa B XOJIE CHOpa WM JUCKYCCUM Ha HAy4HYIO
TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JOTHKY JIPYTroro;

NpU3HABaTh CBOE MpPaBO HA OMMOKY MNpPU pEUIeHHH (QHU3UYECKUX 3ajady MU B
YTBEPXKACHUSX HA HAYYHBIE TEMBI U TAKOE 7K€ MIPaBoO JIPYroro.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy obyuenust B 7 KJjacce mpeaMETHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIUXCS YMEHU:

WCIIONb30BAaTh TMOHATHS: (U3NYECKHE W XUMHUYECKUE SBJICHUS, HaONIOJCHUE,
OKCIIEPUMEHT, MOJEJb, TUTIOTE3a, CAUHHUIBI (PU3MUECKUX BEJIWYHH, aTOM, MOJEKYIa,
arperaTHbIE COCTOSHUS BellecTBa (TBEPIOE, KHIKOE, Ta3000pa3HOE), MEXaHUYECKOe
IBUKEHHE  (paBHOMEPHOE, HEpaBHOMEpPHOE,  NPSIMOJIMHEWHOE),  TpaeKTopus,
paBHOJEHCTBYIOIAsE cwia, Aedopmarus (ympyras, IulacTHUecKas), HEBECOMOCTD,
COOOIIIAOIINECS COCY/IbI;

pasznuuath sBiIeHUs (Iuddy3us, TemIoBoe IBUKEHNE YaCTUIl BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE JIBUKEHUE, MHEpLHUs, B3aHUMOJICICTBHE Tell, paBHOBECHE
TBEPABIX TENl C 3aKpEIJIEHHOW OChbIO BpalleHWs, Mepefada JAaBlIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(epHOe JaBlIeHUE, IIaBaHUE TEJI, IPEBpallleHus
MEXaHMYECKOW YHEPTHH) TI0 OMTUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE GU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSIBICHUE U3yUCHHBIX (PU3MYECKUX SBICHUN B OKPYKAIOIIEM MHUPE, B
TOM 4YHclie (HU3WUYECKHE SBICHHS B MPHPOJE: NMPHUMEPH ABIKEHHS C Pa3TUYHBIMA
CKOPOCTSIMH B JKMBOM M HEXUBOU NPUPOJE, ACHCTBHE CWIBI TPEHHUS B INPUPOJE U
TEXHUKE, BJIMSHHE aTMOC(PEPHOTO AABJIEHHS Ha XUBOM OpraHusM, IUIaBaHUE pbIO,
pBIUard B Telie YeloBeKa, MPU 3TOM IMEPEeBOJIUThH MPAKTUYECKYIO 3a7adyy B y4eOHYIO,
BBIJIEJISITH CYIIECTBEHHBIE CBOMCTBA (MTPU3HAKHN ) (PM3UUECKHUX SBIICHU;

OTIHMCHIBATh U3yUCHHbBIEC CBOMCTBA TEN U (PU3NYECKHUE SBJICHUS, UCIONIB3YS (PU3NUECKUE
BENTMYMHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BpPEMs, MyTh, CKOPOCTb, CPEIHSS
CKOPOCTb, CHJIa YIPYroCTH, cUja TSDKECTH, BeC Tella, Cuja TpPEHUs, JAaBlieHUE
(TBEpImoro Tema, XKUAKOCTH, rasza), BBITAJKMBAIOLIAs CHJIA, MeXaHUYecKas padora,
MOIIIHOCTh, IUICYO CHJIBL, MOMEHT CHJIBbI, KOI(PQHUIMEHT TIOJE3HOro JIEeHCTBUS
MEXaHHU3MOB, KUHETHUYECKas M MOTEHIMAIbHAs 3HEPIusi), IPpU OMUCAHUH MPABUIHHO
TPAKTOBATh (PU3NYECKHUII CMBICI HCIOIb3yEMbIX BETMYMH, UX 0003HAYCHUS U €TUHULIBI
(bu3MyecKux BEIWYUH, HAXOAUTh (OPMYJbl, CBA3BIBAIOIINE MAaHHYI (PU3UUYECKYIO
BEJIMYMHY C JPYIMMH BEJIMYMHAMH, CTPOUTH TpadUKHd H3YYEHHBIX 3aBUCHUMOCTEH
(bu3MYECKUX BENUYHH;

XapaKTepu30BaTh CBOICTBA Tes, (PU3MYECKHUE SIBICHUS M MPOIECCHI, HCHOIB3Ys
MpaBUJIa CIIOKEHUs CHJI (BIIOJIb OJHOW mpsiMoii), 3akoH ['yka, 3akon Ilackans, 3akoH
Apxumesa, MpaBUIO paBHOBECHS pblyara (0J0Ka), «30JI0TO€ MPABUIIO» MEXaHHUKH,
3aKOH COXPAaHEHHS MEXaHWYECKOW HHEpruu, MpH OSTOM JaBaThb CJIOBECHYIO
(opMyITHPOBKY 3aKOHA M 3aITUCBIBATh €M0 MAaTEMaTHUECKOE BBIPAXKEHUE;

OOBSICHATh (U3UYECKUE SIBJIECHUS, MPOIECChl M CBOMCTBa Tell, B TOM 4YHUCJIE U B
KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHEHTUPOBAHHOTO XapakTepa: BBISABIATH MPUYUHHO-
CJIEZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 1—2 JIOTHYECKUX IIAroB ¢ Onopoil Ha 1—
2 W3y4eHHBIX CBOWCTBa (U3MUECKUX SIBICHHM, (PU3MUECKUX 3aKOHA WIIU
3aKOHOMEPHOCTH;

pemate pacy€THble 3amaud B 1—2 OecTBUs, HMCMONB3ysd 3aKOHBI U (DOPMYIIBI,
CBsI3pIBalOIME (U3MUECKHE BEIMUYMHBI: Ha OCHOBE aHajlu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCIOBHE, MOJCTABIATH (DU3UUYECKUE BEIUYUHBI B (POPMYIBI U



MPOBOJIUTH PAcuéThl, HAXOAUTh CIPABOYHBIC JAaHHBIC, HEOOXOAWMBIEC ISl PELICHHUS
3a7a4, OLEHUBATh PEATMCTUYHOCTD OJTYYeHHON (DPU3NUIECKOI BETMUNHBL;
pacro3HaBaTh MpPOOJIEMbI, KOTOPbIE MOXXHO pEUIMTh TNPH MOMOIIU (prU3HUECKHX
METOJI0B, B OIHMCAHUM HCCJICNAOBAHMS BBIICIATH IPOBEPSIEMOE IIPEAIIOIIOKEHUE
(rumoTesy), pasnuyaTh W HHTEPIPETHUPOBATH IOJIyYEHHBIH pe3ylbTaT, HAXOIUTh
OIIMOKH B XOJI€ OTIBITA, IEIATh BBIBOIKI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OMBITHI 10 HAOIIOJCHNUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Tel:  (OPMYIIMPOBATH TPOBEPSIEMbIE MPEINOI0KEHUS, COOMpPaTh YCTAaHOBKY W3
MPEUI0KEHHOTO 000PYAOBaHUS, 3aIUCHIBATH X0/ OTIBITa U (JOPMYITUPOBATH BHIBOJIBI,
BBIIIOJIHATH IPSIMbIE U3MEPEHUSI PACCTOSIHUS, BPEMEHU, MAcChl Tea, 00bEMa, CUIIbI U
TEMIEPATYpPhbl C HCIOJIb30BAHUEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3aMHUCHIBATh
MOKa3aHus MPUOOPOB C YUETOM 3aJaHHOM aOCOFOTHOM MOTPEIIHOCTH U3MEPEHUI;
MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHNUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH IyTH PAaBHOMEPHO JIBUXKYIIETOCS
TeJaa OT BPEMEHU JBIKEHUS TEJa, CUIIBI TPEHUS CKOJIBXKEHUS OT Beca Tella, KaueCTBa
00pabOTKM TIOBEPXHOCTEH TeNl © HE3aBUCUMOCTH CHJIBI TPEHHsS OT IUIOIIAn
COIIPUKOCHOBEHUS TEJ, CHJIBI YIPYTOCTH OT YJUIMHEHHWS MPYKHUHBI, BBITAIKUBAIOIIECH
CiIbl OT OOBEMaA MOTrPYKEHHOM YacTM Tela M OT IUIOTHOCTH JKHUIKOCTH, €€
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, Ha KOTOPYIO MOTrPYKEHO TeJo,
YCIIOBUM TJIaBaHUSl TeJ, YCIOBHM paBHOBecHs pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM Y4e€OHOTO HCCIEI0BAaHUSA, COOMpaTh YCTAHOBKY U  BBIMIOJIHATH
U3MEpEHHs, clenysd MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJy4YEHHOMH
3aBHUCUMOCTH (PU3MYECKUX BEJIMYUH B BMJIE IPEUIOKEHHBIX TaONMHUIl U TpaduKoB,
JIeJIaTh BBIBOJBI 110 pE3yJIbTaTaM MCCIEIOBAHMS,

IIPOBOJIUTh KOCBEHHBbIE M3MEpEHMs] (PU3MUECKUX BEIUYMH (IUIOTHOCTH BEILIECTBA
KUAKOCTH M TBEPIOrO TeNa, CWJIA TPEHHsS CKOJIBXKEHUSA, JABJICHUE BO3/AyXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOIAss Ha MOIPYXKEHHOE B KUAKOCTb TEJO,
KOA(Q(QUIMEHT NOJE3HOI0 JEHCTBUSA MPOCTBIX MEXAHU3MOB), CIEAys NPEIIOKEHHON
MHCTPYKLHMU: IIPU BBIIOJIHEHUH U3MEPEHUH cOOMPaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCIISTh 3HAYEHUE UCKOMOM BEJIMYUHBL,

coOmogaTh IpaBWja TEXHUKH Oe30MacHOCTH Ipu paboTre ¢ J1aOOPaTOPHBIM
000pyI0BaHHEM;

yKa3blBaTh MPUHLUIBI JACUCTBUS NPUOOPOB U TEXHUUECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pbluar, MOJBHXKHBIM U
HETO/IBM)KHBIN OJIOK, HAKIIOHHAsI IIIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JACHCTBUS H3YYEHHBIX MPUOOPOB M TEXHMYECKHX
YCTPOMCTB € OMOPOH Ha MX omucaHus (B TOM 4YHCIE: HNOJIIUIHHUKH, YCTPOMCTBO
BOJIOIIPOBOJA, TMAPABINYECKUN IIPECC, MAHOMETP, BBICOTOMED, MOPIIHEBOM HACOC,
apeoMeTp), UCHOJb3ys 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHUH M HEOOXOIUMbIE
¢u3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJb30BaHUS (U3UYECKUX 3HAHUM B MOBCEAHEBHOM MXU3HM Uil oOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JIOpPOBbsI M COONIONICHHS HOPM HKOJOTHYECKOTO IOBEIEHHUS B
OKpYXKarollen cpene;



OCYIIECTBIISITh OTOOP HMCTOYHUKOB HH(popManuu B VHTepHETE B COOTBETCTBUHU C
3aJlaHHBIM IIOMCKOBBIM 3alIpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U ITyTEM CpaBHEHUS
Pa3IMYHBIX HCTOUYHUKOB BBIJIENATH HHPOPMALINIO, KOTOPAst SBJISIETCS MPOTHBOPEUYNBOM
WA MOXKET OBITh HEJJOCTOBEPHOM;

HCII0JIb30BATh MPH BBINIOJIHEHUU YYEOHBIX 33JaHUIl HAYy4YHO-IOMYJISIPHYIO JINTEPATypy
(U3NYIECKOTO COAEpIKaHUs, CIPABOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIQJIETh NPUEMAaMU KOHCIIEKTUPOBAHMUS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMK U3
OJIHOM 3HAKOBOM CHCTEMBI B IPYI'yIO;

CO3/1aBaTh COOCTBEHHBIE KpPAaTKHE NMHUChMEHHBIE M YCTHBIE COOOIIEHHUS Ha OCHOBE 2—3
MCTOYHUKOB MH(POPMAUHN (PU3HUECKOTO COJACPIKAHUS, B TOM YHCIIE MYOJIUYHO NIeNIaTh
KpaTKue COOOIIEHHs O pe3y/bTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BaHUMN, IPU ITOM
rPaMOTHO HCIOJIb30BaTh HW3YYEHHBbI TMOHATUHHBIM ammapar Kypca (QU3UKH,
COIMPOBOKJAaTh BHICTYIUICHHUE MTPE3eHTaINEN;

IIPY BBIIIOJIHEHUH YYEOHBIX NMPOEKTOB M MCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUH C MOCTaBJICHHBIMU 33/1a4aMU, CJIEAUTD 3a BBIIIOJIHEHHUEM IUIaHa
NeNCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIaA B JESITEIBbHOCTb T'PYIIIHI,
BBICTPaNBaTh KOMMYHHUKATUBHOE B3aUMO/ICHCTBUE, YUUTHIBAsi MHEHHE OKPY/KAIOIIHX.

K koHiy oOyueHuss B 8 kJiacce mnpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaAIOUINXCS YMEHHI:

HCIIOJIB30BaTh IOHATHUA: MacCa W pa3MCpPbl MOJIEKYJI, TCIIJIOBOC ABHKCHHE aTOMOB U
MOJIEKYJI, arperaTHbleé COCTOSHUS BEIIECTBA, KPUCTAUIMUECKHEe W aMop(HBIE Tena,
HACBILEHHBIA ¥ HEHACBILEHHBIN Map, BIAXXHOCTh BO3/1yXa, TEMIIEpaTypa, BHYTPEHHSIS
SHEPrus, TEIIOBOW JABUTATENb, AJIEMEHTAPHBIA SJIEKTPUUECKUN 3apsl, dJIEKTPUUECKOE
1oJie, MPOBOJHUKU M AUSJIEKTPUKH, TMOCTOSIHHBIA SJIEKTPUUECKUNH TOK, MarHUTHOE
ToJie;

pasznuyath SBJCHHS (TEIUIOBOE pACHIMPEHHE M CKaTue, TeIuvlonepenaya, TEIIOBOE
paBHOBECHE, CMayMBaHHWE, KamWwUIApHbIE SBJICHUS, UCHApeHUe, KOHJCHCAlUs,
IJIaBJICHUE, KpucTaym3anuss  (OTBEpJEBaHUE), KUIIEHUE, Teronepeaya
(TEerIonpoBOIHOCTh, KOHBEKIMS, W3JIy4EHHUE), SIIEKTpU3alus Tell, B3auMOJICICTBUE
3aps0B, JEUCTBHS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJCHCTBHE
MarHuToB, JEMCTBHE MAarHUTHOIO IOJISI HAa MPOBOJHUK C TOKOM, 3JEKTPOMAarHUTHas
WHIYKIKA) 1O ONHMCAHHUIO HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MUpE, B
TOM uucie (u3uveckue SBICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KalWUIApHbIE SBJICHHS B NPUPOJE, KpPUCTAUIBI B mpupoje, usnydeHue CouHila,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 0O0pa3oBaHHE pOCHI, TyMaHa, HHEs, CHera,
JNIEKTpUYECKHE sBIEHUS B aTMocdepe, OIEKTPUYECTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE moJje 3emiH, Apeid MOI0COB, POJib MAarHUTHOTO TOJS JJS KU3HU Ha
3emIie, ONSPHOE CHUSHUE, MPU ATOM IMEPEBOJUTH MPAKTUYECKYIO 3a7ady B Y4eOHYIO,
BBIJICTISATH CYIIECTBEHHBIE CBOMCTBA (ITPU3HAKH ) (PU3UUECKUX SBIICHHIA;

OTIMCHIBATh U3YYECHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSSI HHEpPrus, KOJUYECTBO TEIUIOTHI, YIEIbHAas
TEMJOEMKOCTh BEIIECTBA, YJEJIbHAas TEIUIOTa IUIABJIEHUS, YyJAeNbHas TeIioTa
napooOpazoBaHus, ylelbHas TEIUIOTAa CrOpaHHs TOIUIMBA, KOA(M(GUIIMEHT MOJIE3HOTO
JEHCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, JJEKTPUUYECKUU



3aps], CHJIA TOKA, DJJIEKTPUYECKOE HAIPSDKEHHWE, COIPOTHBICHHUE IIPOBOJHHMKA,
yIEIbHOE COIPOTUBIIEHHE BELIECTBA, pad0Ta U MOIIHOCTh 3JIEKTPHUECKOTO TOKA), IIPU
OMMCAaHUM TMPABUJIBHO TPAKTOBATh (DU3UUECKUN CMBICI HCIOIb3YyEeMBbIX BEIUYUH,
0003HaueHHS ¥ eIUHHIBI (PU3NUYECKUX BEIMYHMH, HAXOJIUTHh (HOPMYIbI, CBA3BIBAIOIINE
JaHHYIO (HU3MYECKYI0O BEJIMYMHY C JPYTMMH BEIMYHMHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUUNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MUECKUE SIBICHUS M IPOLECCHI, HCIHOJB3Ys
OCHOBHBIE IIOJIOKEHHSI MOJIEKYJSIPHO-KMHETUYECKOM TEOPHH CTPOEHUS BEIECTBA,
NPUHIMI CYNEPHO3ULMU TOJeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsja, 3akoH Oma juis ydacTka nenu, 3akoH JDxoyns—JleHna, 3akoH coxpaHeHus
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alMCHIBATh €ro
MAaTeMaTH4ECKOE BBIPAXKEHUE;

OOBACHATh (PU3MUECKHE MPOIECCHl U CBOMCTBA TeJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTYyaLHI MIPAKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBISIBIISITh
MIPUYHMHHOCIIEJICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHE M3 1—2 JIOrMYecKHUX LIaroB C
onopoit Ha 1—2 u3yuyeHHBIX CBOMCTBA (PM3MUECKUX SBICHUM, PU3NUECKUX 3aKOHOB UJIU
3aKOHOMEPHOCTEN;

pemath pacy€THble 3aJauyd B 2-3 JEMCTBHS, HCHOJNb3ysd 3aKOHbI U (HOPMYIIBI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 33Ja4yu
3aIMCBIBAaTh KPaTKOE YCIIOBHE, BBIABIIATh HEJOCTATOK JIAHHBIX U PELICHUS 3aJayH,
BBIOMPATH 3aKOHBI U (POPMYJIbI, HEOOXOAUMBIE IS €€ PELIeHHs], IPOBOIUThH PACU€Thl U
CpaBHUBATh MOJIy4EHHOE 3HaUeHHE (PU3NUECKOMN BETMUMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh MpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU MOMOIIM (PU3HUECKUX
METONOB,  MCHOJb3ysd  ONUCAHUE  MCCIEAOBAaHUA,  BBIACIATH  IIPOBEPSIEMOE
IIPEAIIOJIOKCHAE, OLICHUBATh IPAaBUJIBHOCTh IOPSAAKA IPOBEICHHUS HCCIEIOBAHHUA,
JIeJIaTh BBIBOJIBI;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUYECKHX CBOWCTB
Tesl (KalWUISIPHBIE SBJICHHUS, 3aBUCHUMOCTb JaBJIEHUS BO3AyXa OT ero o0béMa,
TEMIIEPATYPBI, CKOPOCTH IIPOLIECCA OCTHIBAHUS U HAIPEBAHMS IIPU U3IIyYCHHUH OT LIBETA
U3Iyqaoume  (Imoriomaroniei) NOBEpXHOCTH, CKOPOCTh HCHApeHUs BOABI OT
TEMIIEPATYPbl JKUAKOCTH W IUIOIAOU €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMOJICICTBUE MIEKTPUYECKUX 3apsiOB, B3aUMOJEHCTBUE IIOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX II0JIEH ITOCTOSHHBIX MAarHUTOB, JEMCTBHUSI MAarHUTHOTO TOJIS
Ha IPOBOJAHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHUTA, CBOWCTBA 3JIEKTPOJBUTATENs
IIOCTOSIHHOTO TOKa): (opMyaupoBaTh NpoBepseMble MPEIIOJ0KEeHUs, COOUpaTh
YCTAHOBKY M3 MPEUIOKEHHOI'O  00OpYIOBaHMs, OIMCHIBATH XOJ OIBITa U
(bopMynupoBaTh BBIBOABI;

BBINIOJIHATD MPSMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHON BIAXKHOCTH BO31yXa,
CHJIBI TOKa, HANpsDKEHUS C HCIOJIb30BAaHUEM aHaJIOTOBBIX MPHUOOPOB M JIATUYUKOB
¢u3nYecKux BEIMYUH, CPAaBHUBATh pE3ylbTaThl H3MEPEHUH C Y4ETOM 3aJaHHOMN
a0COJIIOTHON MOTPEIIHOCTH;

IIPOBOJIUTH HCCIIEOBAaHUE 3aBHUCUMOCTH OJHOM (PM3UUECKOI BEIMUYMHBI OT JPYrou c
UCIOJb30BAHUEM MPSMBIX W3MEPEHUH (3aBUCUMOCTb CONPOTHUBIIEHHS MPOBOJHHUKA OT
€ro JUIMHBI, IUIOLIAJH IOIEPEYHOTO CEYEHUs U YIEIbHOIO COIPOTHUBIICHMS BEIECTBA
IIPOBOJIHMKA, CUJIbI TOKA, UAYILLEr0 Yepe3 IPOBOJHUK, OT HAIPSLKEHUS HA IIPOBOIHUKE,
UCCIIeZIOBaHUE TIOCIIEA0BATEIPHOIO W MapaJlIeIbHOTO COEIMHEHUH MPOBOJHHUKOB):



IUIAHUPOBAThH MCCIICIOBAHUE, COOUPATh YCTAHOBKY M BBHITIOJNHATH M3MEPEHUs, CIEHys
MPEI0KEHHOMY TUIaHy, (PUKCHpPOBATH Pe3yNIbTaThl MOTYYCHHONW 3aBUCHUMOCTH B BUJIC
TaOIUI] U TPaUKOB, JIEIATh BEIBOJIBI 110 PE3YJIbTaTaM MCCIICIOBAHMS;

® [POBOJUTH KOCBCHHBIC M3MEpCHHs (PU3MUECKUX BENMUYUH (yHelIbHAs TEIJIOEMKOCTH
BEIIECTBA, COMPOTHBIICHUE MPOBOJIHUKA, pad0Ta U MOIIHOCTh AJIEKTPUYECKOTO TOKA):
IUTAHUPOBATh HM3MEPEHUs, COOMpaTh JKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAys
MPEII0KEHHOM HHCTPYKITUH, ¥ BBIYHUCIISATh 3HAYCHUE BEITUIHHEI;

e coOmomaTh TMpaBWia TEXHUKH Oe30mMacHOCTH T1pu pabore ¢ J1abOpaTOpHBIM
o0opynoBaHuEM;

® XapaKTepU30BaTh MPHUHIMIBI JCHCTBUS W3YYCHHBIX MPUOOPOB W TEXHUYCCKUX
YCTPOWCTB C OIMOpPO HA WX ONMUCaHWs (B TOM YHCIIE: CHCTEMa OTOIUICHHS IOMOB,
TUTPOMETpP, TapoBas TypOWHA, aMIIepMETp, BOJBTMETP, CUETUYMK IIIECKTPHUUCCKOMN
SHEPTUH, JJIEKTPOOCBETUTEIIBHBIE TPHOOPHI, HArpeBaTEIbHBIE AJICKTPOIPUOOPHI
(mpuMepsl), DIIEKTPUYECKHE TPEIOXPAHUTETH, SJICKTPOMArHUT, 3JICKTPOJBHTATEIb
MMOCTOSIHHOTO TOKAa), HWCIIOJB3Ysl 3HAHUS O CBOWCTBAX (M3WYECKUX SIBICHHA U
HeoOxoIuMble (prU3NUecKre 3aKOHOMEPHOCTH;

® pacro3HaBaTh IMPOCThIC TEXHUYECKHE YCTPOWCTBA W HM3MEPHUTEIbHBIC TPHOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (JKHUIKOCTHBIM TEPMOMETP, TEPMOC, TICHXPOMETD,
TUTPOMETp, JBUTATeNb BHYTPEHHET'O CTOpPAHMsI, JIEKTPOCKOI, PEOCTaTr), COCTaBIATH
CXEMBI DJIIEKTPUIECKUX IIETeH C TOCIeN0BATENbHBIM U MapauIeIbHBIM COCTMHEHUEM
AIIEMEHTOB, pa3inyas yCIOBHBIE 0003HAYECHUS SJIEMEHTOB JIEKTPHUECKUX IIeTIeH;

® T[PHUBOJUTH MNPUMEPHl (HAXOAWTH WHOOPMAIMIO O TPUMEPAX) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWM B TOBCEAHEBHOM JKH3HH IS oOecreueHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMH YCTPONCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTHYECKOrO TMOBEACHUS B
OKpY»Kalolllel cpere;

® OCYHIeCTBJIATh NOMUCK HH(popmanuu ¢usndyeckoro cojnepkanuss B MHTepHere, Ha
OCHOBE MMEIOIIUXCS 3HAHUW M MYTEM CpPaBHEHHS JOMOJHUTEIbHBIX HCTOYHUKOB
BBIICNATE MH(MOPMAIMIO, KOTOpas SBJISETCS MNPOTHUBOPEUYMBONM MM MOXKET OBITh
HEJIOCTOBEPHOM;

® ICIIOJIb30BATh MPU BBHINOJIHEHUU y4eOHBIX 33JaHUN HAayYHO-TIOMYJISIPHYIO JUTEpaTypy
(bu3nuecKoro cojliep)KaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIaJIeTh MPUEMAMHM KOHCIIEKTHPOBAHMS TEKCTa, NpeoOpazoBaHus WHGOpMaLUU U3
OJIHO 3HAKOBOM CHUCTEMBI B APYTYIO;

e co3laBaTh COOCTBEHHbIE MHCbMEHHBIE W KpaTKUE YCTHBIE COOOIIeHus, 00001mas
MH(OPMALIUIO U3 HECKOJIBKHX HUCTOYHUKOB (DU3UYECKOTO COICpXaHHUSA, B TOM YHCIE
NyOMMYHO  MPEACTaBIATh  PE3yJabTaThl MPOEKTHOM  HWIIM  HMCCIEI0BATEIbCKOM
NEeSITeNbHOCTH, TMPU STOM TPAMOTHO UCIOJB30BaTh M3YYCHHBIN MOHATHIHBIN ammapar
Kypca (pU3MKH, COTTPOBOXKAATH BHICTYIUICHHUE TIPE3CHTAIINECH;

® T[pU BBIMOJHEHUU YYEOHBIX MPOEKTOB U UCCIEAOBAaHHA (PU3HUECKUX TMPOIECCOB
pacnpenensts o0s3aHHOCTH B TPYMIE B COOTBETCTBUU C MOCTABJICHHBIMH 3a/la4aMH,
CIeTUTh 3a BBHINIOJHEHHEM IIJlaHa JEHCTBUH U KOPPEKTUPOBATH €ro, aJieKBaTHO
OIICHUBATh  COOCTBEHHBI BKJaJ B  JCATENBHOCTh  TPYMINblI, BBICTPAUBATh
KOMMYHHKATHBHOE B3aMO/ICHCTBUE, MPOSIBIISAS TOTOBHOCTD pa3peniaTh KOH(IUKTHI.

K koHiy obyuenus B 9 kiiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOYUAIONINXCS YMEHHI:



HUCIIOJIB30BaTh IIOHATHA: CHCTEMA OTC‘IéTa, MarepuajibHasd TOYKa, TPACKTOpUs,
OTHOCHTEIIbHOCTh MEXaHMUYECKOTO IBMKEHUS, nedopmanus (yrmpyras, iacTuueckas),
TPEHUE, LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTh M MEpPerpy3Ku, IEHTP
TSDKECTH, aOCOJIOTHO TBEPJOE TENO, LEHTP TSHKECTH TBEPIOrO Tela, paBHOBECHUE,
MEXaHMYeCKue KoyieOaHWs ¥  BOJIHBL, 3BYK, HH(QPa3ByK ©  yJIbTPa3BYK,
OJICKTPOMAIrHUTHBIC BOJIHBI, HIKaJIAa 3JICKTPOMArHUTHBIX BOJIH, CBECT, 6JII/I30py1(OCTI) u
AaJIbHO30PKOCTb, CIEKTPbI HCIYCKAHWUA W IIOITIOLICHMA, aﬂb(ba, Oera- W raMma-
H3JTy4CHUS, U30TOIIbI, AJACPHAA OHCPICTUKA,

pasiindaTtb SABJICHUSA (paBHOMCpHOC U HCPAaBHOMCPHOC HpﬂMOJ’IHHGﬁHOG JBHXXCHUC,
PaBHOYCKOPEHHOE MPSMOJIMHEIHOE IBIKCHNE, CBOOOIHOE NaICHNE TeJl, PABHOMEPHOE
JABUMXKCHUEC 110 OKPYXHOCTH, BSaHMOﬂeﬁCTBHe TECII, PCAKTUBHOC JABMKCHUC,
KoJiebaTebHOE BIDKCHUE (3aTyXalolle M BBIHYXJICHHbIE KoJICOaHMS), PE30HAaHC,
BOJIHOBOE [BIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE pacIpoCTpaHEHHE,
OTpaXXCHHE U MPEJIOMJICHUE CBETA, TIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, Pa3IOoKCHNE
0eroro cBera B CHEKTP M CIOXKEHHE CIIEKTPAJIbHBIX IIBETOB, IHMCIIEPCHUSI CBETA,
€CTCCTBCHHAA PaIMOAKTHUBHOCTb, BO3HUKHOBCHUEC JIMHEWYaTOTO CIICKTpa I/I3J'Iy‘—IeHI/I$I)
10 OINMMCAHUIO HUX XaPAKTCPHBIX CBOMICTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJIEHUN B OKpYyKaroleM Mupe (B
TOM 4YHUCJIIC (1)I/ISI/IV-I€CKI/IG SABJICHHA B NPUPOJC: NMPUIKMBBI U OTJIWBBI, ABHXXCHUC TIJIAHET
CorHeyHoM CHUCTEMBbI, PCAKTUBHOC ABMXKCHHUEC KUBBIX OPraHM3MOB, BOCIIPUATUEC 3BYKOB
KMBOTHBIMH, 3E€MJICTPSICCHHE, CEHCMUYECKHE BOJHBI, I[yHaMH, 3XO, I[BETa TeIl,
ONTHYECKWE SBICHWS B  NpUpOJAE, OWOJOrHYEecKoe  JEeWCTBHE  BHIMMOTO,
yAbTPa(UOIETOBOrO W PEHTIEHOBCKOTO M3IyYEHHUH, €CTECTBEHHBIH paIrOaKTHBHBIN
(GOH, KOCMHYECKHE JIy4d, pAAMOAKTHBHOE M3IIyYCHHE NPUPOJHBIX MHHEPAJIOB,
JeHCTBHE PaJOAaKTHBHBIX M3TYUYCHUH HA OPraHU3M YeJOoBeKa), IPH 3TOM NEPEBOIUTH
MPaKTHYECKYIO 33/a4y B y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE CBOWCTBA (NMPU3HAKH)
(bU3MUECKUX SBIICHUN;

OTIMCHIBATh M3YYCHHBIE CBOMCTBA TeNl U (PU3UUECKHE SIBICHUS, UCTIONB3Ys (pruzndeckue
BEJIMYMHBI (CPEIHSAS M MTHOBEHHAsh CKOPOCTh Tella NPH HEPaBHOMEPHOM JABIKEHUH,
YCKOpEHHE, MepeMeNIeHne, MyTh, YIJOBas CKOPOCTh, CHJIa TPEHUS, CHJIa YHPYrOCTH,
CHJIa TSDKECTH, YCKOPEHHE CBOOOJHOTO IMajeHUs, BEC Tela, UMITYJIbC TEJd, UMITYJIbC
CHJIBI, MEXaHH4YecKasi paboTa U MOIIHOCTh, OTCHIMAIbHASL PHEPTHs Tela, NOJHATOrO
HaJl MOBEPXHOCTHIO 3€MJIH, MOTEHIIMAIBHAS SHEPTHS CKATOU MPYKUHBI, KHHETUYECKasI
SHEPrus, IOJHAs MEXaHWYeCKas OSHEprus, MEepuoJ M YacToTa KoJeOaHuH, THHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, ITOKA3aTeNb MPEIOMIICHHS
cpensl), TIpU OMUCAHUM TMPABUIBHO TPAKTOBATH (PM3MUECKHH CMBICI HCIIOJIB3YEMBIX
BEJIMYUH, OOO3HAYEHMs] M €AMHUIBl (PU3MUECKUX BEJIMYMH, HAXOAUTh (opMyIbl,
CBSI3bIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JPYrMMH BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITHYUH;

XapaKkTepu30BaTh CBOIMCTBA Tell, (GU3NUECKUE SIBICHUS M MPOLECCHI, UCHOIb3Ys 3aKOH
COXpAHEHMs SHEPruM, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHIMII CYNEPIO3UIUN CHII,
MPUHLUI OTHOCUTENbHOCTH ["anmuites, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHUs UMITYJIbCA,
3aKOHBl OTPaKEHUS M TPEJIOMJICHUS CBeTa, 3aKOHBl COXPAHEHHUs 3apsi0BOIO U
MaccoBOTO YHCEJl MpPHU SJEPHBIX peakuusiX, MHOpU OSTOM JiaBaTh CIJIOBECHYIO
(OopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €M0 MAaTEMaTHYECKOE BBIPAKEHUE;



OOBSICHATH (pU3MYECKHE MPOLECCHl M CBOWCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTyalluii  TPAaKTHKOOPHEHTHPOBAHHOTO  XapakTepa:  BBIBIATh  MPUIHUHHO-
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C ONOPOM Ha 2—
3 W3yuYeHHBIX CBOHCTBa (U3WYECKUX SBICHHWH, (U3UYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pemaTh pacu€THbIE 33/1a4M (OMUPAIOIIUECS Ha CUCTEMY U3 2—3 ypaBHEHHI ), UCIIOIb3Ys
3aKOHBI U (POpMyJBI, CBS3BIBArOIIUE (PU3MUYECKHE BEIMYMHBI: HAa OCHOBE aHAIM3a
yCIOBHS 3a/layd 3alliChIBaTh KPATKOE YCIOBHE, BBIABIATH HEJOCTAIOMINE WIIH
M30BITOYHBIC JIaHHBIC, BHIOMPATh 3aKOHBI U (OPMYIIbI, HEOOXOAMMBIC Ul PEUICHHUS,
MPOBOJUTH pAacy€Tbl W OIEHHWBATH PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bU3UYECKO BETUYNHBL;

pacro3HaBaTh TPOOJIEMBI, KOTOPBIE MOXHO PEIIUTh TPU TOMOIIH (PH3UIECKUX
METOJIOB,  WCIIOJIb3YySl ~ ONHCAHWE  WCCIEIOBAaHUS,  BBLICIATH  IIPOBEpsSEMOe
MPEIOJI0KEeHNE, OIEHUBATh IPABMWIIBHOCTh TOPSIKAa TPOBEACHUS MCCIEIOBAHMUSA,
JIeTIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTATHI HAOIIOICHUH 1 OTIBITOB;

MIPOBOJIUTH OMBITHI 10 HAONIOICHUIO (PU3UYECKUX SIBICHUH WM (PU3HMUECKUX CBOWCTB
TelN (M3yd4eHue BTOPOTo 3akoHa HpIOTOHA, 3aKOHA COXpaHEHUs DHEPTUH, 3aBHCUMOCTh
nepro/a KoJIeOaHui PyKMHHOTO MasiTHUKA OT MacChl Tpy3a U KECTKOCTH MPYKUHBI U
HE3aBUCUMOCTh OT aMIUTUTYbl MAJIBIX KOJIEOaHWH, TPSMOJIHMHEHHOE paclpoCTpaHeHHe
CBETa, pa3JIoKEHHE OeNoro CBeTa B CIEKTpP, M3yuyeHUE CBOMCTB H300pakeHHs B
IUIOCKOM 3€pKajie M CBOWCTB H300pa)ke€HHs MpeAMeTa B coOMparouieil JnH3e,
HaOIOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHUS): CaMOCTOSATEIbHO
coOMpaTh YCTAaHOBKY M3 U30BITOYHOTO HAOOpa 000PYI0BaHMS, OTIUCHIBATH X0/ OTIBITA U
€ro pe3ynbTaThbl, POPMYITHPOBATH BHIBO/IBI,

MPOBOJUTH MpPH HEOOXOJMMOCTH CEpPHUI0 MPSMBIX H3MEPEHM, OIpenessis cpeaHee
3Ha4YCHHE U3MepsieMOl BenuuuHbl ((POKycHOE paccTossHHME coOuparomeld JIUH3bI),
000CHOBBIBATH BBIOOD crtocoba n3MepeHus (M3MEPUTEILHOTO MPUO0pa);

MIPOBOJUTH HCCJIEIOBAHUE 3aBUCUMOCTEH (M3MUYECKUX BEIUYHMH C HCIOJb30BAaHUEM
NPSMBIX HM3MEPEHUH (3aBUCHUMOCTh IMYTH OT BpPEMEHU IPU PaBHOYCKOPEHHOM
IBUKEHUM 0e3 HayalbHOHW CKOpPOCTH, TMepuojaa KoyiebaHHl MaTeMaTH4eCcKOTo
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yrja OTpa)X€HHUsS CBETa OT yrja MaJeHUs U
yria mpeloMJIeHUs OT yIJia MaJieHus1): IJIaHUPOBAaTh UCCIIEOBAHHUE, CAMOCTOATEIHHO
coOuparh yCTaHOBKY, (UKCHPOBATh pPE3YyIbTaThl IOJYYEHHON 3aBHCHMOCTHU
(u3MUuecKuX BETUYMH B BUJIE TaOMUIl U IpadUKOB, JeiaTh BBHIBOJBI [0 pe3ylbTaTam
WCCIIEeIOBAHUS;

MPOBOJUTh KOCBEHHBbIE H3MEpEHUs (PU3MUECKUX BENMYUH (CpemHsisi CKOpPOCTh U
YCKOpEHHUE Tefa MPU PaBHOYCKOPEHHOM JBI)KEHUHU, YCKOPEHHUE CBOOOIHOTO Ma/JeHUs,
KECTKOCTh TPYKUHBI, KOXPPHUIIMEHT TPEHUS CKOJbXKEHHS, MeXaHudeckas paboTa u
MOIIIHOCTh, YacTOTa W Tepuoja KoleOaHWH MaTeMaTHUYeCKOrOo U MPYKMHHOTO
MasTHUKOB, OINTHYECKass CWJIa coOUparomiel JUH3bI, paJAMOAKTUBHBIN  (OH):
IUIAHUPOBATh M3MEPEHHUs, COOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY M BBIMIOJHSATH
M3MepeHusi, cleAys MPEeAsIOKEHHON MHCTPYKIIMH, BBHIYHUCISATh 3HAYEHHE BETUYHMHBI U
aHAIM3UPOBATh TONYyYEHHBbIE pe3ydbTaThl C Y4E€TOM 3a/laHHOM TMOTPEUTHOCTH
U3MEPEHUN;

coOmoaTh TMpaBWJia TEXHUKH Oe30MacHOCTH T1pu paboTe ¢ J1abOpaTOpHBIM
obopynoBaHueM;



pa3nuyaTth OCHOBHBIE NPU3HAKUA HM3YYEHHBIX (DU3MYECKHX MOJENEH: MarepuaibHas
TOUYKa, a0COJIOTHO TBEPIOE TENO, TOUYECYHBI HMCTOYHUK CBETa, JIyd, TOHKAs JIMH3a,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOT'O S/Ipa;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB C OMOPOM HA UX ONUCAHUS (B TOM YHUCIIE: CIIUJOMETP, JATUUKU I1OJI0KEHUS,
paccTOsIHUS U YCKOPEHHSI, PaKeTa, 3X0JI0T, OUKH, TIEPUCKOTI, (POTOAIapaT, ONTHYECKHE
CBETOBO/JIbl, CIEKTPOCKOIN, J03UMETp, KaMepa BuiabCOHa), HCIOJB3Ysl 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUIA U HEOOXOIMMbIe (PU3MYECKHE 3aKOHOMEPHOCTH;
WCTIOJIb30BATh CXEMbI M CXEMaTHYHBIE PUCYHKH H3yYCHHBIX TEXHHUECKUX YCTPOWCTB,
U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTMYECKUX IPOLIECCOB IMPHU PELIEHUH y4eOHO-
MPaKTUYECKUX 3a/lay, ONTHUYECKUE CXEMbI JJIsl MOCTPOCHMS] M300paKeHUH B IMJIOCKOM
3epKajie ¥ coOuparouieil JIMH3e;

MPUBOJUTE THpUMEpbl (HAXOAUTh HUHGOPMALMI0O O TMpUMEpPax) MPaKTHYECKOrO
HCIOJIb30BaHUs (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM >KU3HH sl oOecreyeHus
0e30MacHOCTH TpHU OOpalieHuH ¢ NOpuOopaMH M TEXHUYECKHMMM YCTPOHCTBaMU,
COXPAaHEHHUs 370pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKalollen cpene;

OCYILIECTBIIAITh TMOUCK HHpopManuu @usndeckoro coaepxkanuss B HMHrepHere,
CaMOCTOSITENIBHO (POPMYNIMPYsS. TOMCKOBBIA 3ampoC, HAXOJUTh IYTH OIpeaAeTIeHHs
JIOCTOBEPHOCTH TIOJNydeHHOW WH(GOPMAIlMd HAa OCHOBE WMCIONIMXCA 3HAHUN W
JOTIOJTHUTEIHHBIX UCTOYHUKOB;

HCIOJIb30BATh MPH BBITIOJIHEHUU y4eOHBIX 3a/laHUN HAYYHO-MOMYJISPHYIO JIUTEPATYpPy
(u3nuecKoro cojiep)kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIZIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, IpeoOpazoBaHusi WHGOpMaLUU U3
OJIHOM 3HAKOBOM CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIC MMUCHMEHHBIE U YCTHBIC COOOIIEHUSI Ha OCHOBE MH(OpMaIUu
U3 HECKOJBKMX HCTOYHUKOB (PU3MUECKOro COAEp)KaHUS, IyOJUYHO IPEACTaBIATh
pe3yNbTaThl MPOEKTHOM WIIM MCCIIEI0BATEIbCKOM NIEATEIBHOCTH, IPU 3TOM I'PAMOTHO
WCIO0JIb30BAaTh H3YYEHHBIN NOHATUHHBIA ammapar HM3y4aeMmoro pasjena (QU3uKd u
COMPOBOXKIATh BBICTYIUIEHUE MpEe3eHTaluell ¢ Y4€TOM OCOOEHHOCTEH ayauTOpuu
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne HanmeHoBaHMe pa3je/ioB U TeM

KoaunyecrBo
n/m NporpamMmsl
4acoB
Konrpoabubie IIpakTHyeckue
Bcero
padoTshI padoTshI

Paszpnen 1. @usuka u e€ poJib B NO3HAHMH OKPY/KAKOLIEr0 MUpa

1.1 ®wuswmka - HayKa O MPUPOJIE 2

1.2 Ousnyeckuie BEIHUYUHEI 2

1.3  EcrecTBeHHOHAYYHBIH METO]I TO3HAHUS 2
Hroro mo pazueny 6

Pa3nen 2. [lepBoHayaibHbIe CBEJIEHUS 0 CTPOEHUM BellleCTBA
2.1  CrpocHue BemiecTBa 1

HBI/I)KCHI/IC u B3aHMOHeﬁCTBHe HaCTuIlj
BCIICCTBA

2.2

2.3  ArperarHble COCTOSIHHSI BEIIeCTBa 2

Hroro no paszneny 5

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6moreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edso0.ru/7f416194

bu6moreka [IOK
https://m.edsoo.ru/7f416194

bubnuorexa [JOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Paznen 3. /IBu:keHue U B3auMojieiicTBue TeJl

3.1 MexaHUueCcKOEe NBUKECHUE 3

3.2 Wuepuwmsi, Macca, TNIOTHOCTh 4

. .B
3.3 Cuna. Buas! cun 14

Hroro no pazgeny 21

Pasznea 4. /laBienune TBEPABIX TeJl, *KUAKOCTE U ra3oB

Hanenue. [lepenaya nqaBneHus: TBEPALIMU

4.1 3
TeJIaMH, KUJAKOCTSIMH U Ta3aMH

4.2  ]laBneHUE KHUIKOCTH 5
4.3  AtmocdepHOe 1aBlICHHE 6
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE

' B HHX TEJIO

Hroro mo pazgeny 21

Pazgea S. Pabora u MOIIHOCTB. JHeprus
5.1 Pa0ora 1 MOLIHOCTH 3
5.2  IIpocTbie MEXaHU3MBI 5
5.3  Mexanuueckasi Heprus 4

bubmunorexa LIOK
https://m.edsoo.ru/7f416194
bubmnoreka LIOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
https://m.edsoo.ru/7f416194
bu6moreka [IOK
https://m.edsoo0.ru/7f416194

bubnuorexa [JOK
https://m.edso0.ru/7f416194

bubnuorexa [JOK
https://m.edso0.ru/7f416194

bu6mmoreka [IOK
https://m.edsoo.ru/7f416194



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

Hroro no pazgeny 12
PesepBHOE Bpems 3
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8 KJIACC

HaunMeHoBaHHne
Ne
pa3iesioB U TeM
n/n KoauuecTBO 4acoB
MPOrpamMmmbl
Konrpoabnbie IIpakTHyeckue
Bcero

padoThI padoTsbI

Paznen 1. TensioBble ABJIeHUSA

CrpoeHue u cBOMCTBA

1.1 7
BEIIECTBA
1.2 Tennosie mporecch 21
"
TOTO TI0 08
pasneny

Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI

9J'IGKTpI/ILIeCKI/Ie 3apsabl.

2.1  3apspkeHHBIE Tela U UX 7
B3aMMOJEHCTBUE
IlocTosHHBIN

2.2 . 20
ANEKTPUYECCKUI TOK

2.3 Mar=uTHEbIE SIBICHUS 6
DneKTpOMarHuTHast

2.4 P 4
WHIYKINS

Htoro 1o
37

pazzaeny

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIE
pecypchl
bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
5 bu6mmoreka [IOK
https://m.edsoo.ru/7f4181ce
1 bu6moreka [IOK
https://m.edsoo.ru/7f4181ce
7 bubnuorexa [JOK
https://m.edsoo.ru/7f4181ce
15 bubnuorexa [JOK
' https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK

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



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

Ne HaumeHoBaHue pa3aeioB

KoaunuecTtBo
/0 ¥ TeM NPorpaMmmbl

yacoB

B
cero padoThI padoTshI

Paznen 1. Mexanundeckue iBJICHUA

MexaHnndeckoe IBIDKEHUE U

1.1 10
CIIOCOOBI €r0 OMUCAHUS
1.2 B3zaumoneiicTBue Ten 20
1.3  3akoHBI cOXpaHEHUS 10
"
TOTO TI0 40
pasneny

Paznen 2. Mexann4uecKue K0JIe0aHUA U BOJIHBI

2.1  MexaHnnueckue KoJIeOaHUs 7
2.2  MexaHu4eckue BOJIHBL. 3BYK 8
Hroro mmo
15
pazneny

Pa3nes 3. DileKTpOMarHuTHOE 10JIe H 3JICKTPOMArHUTHBIE

BOJIHBI

3.1  DnexkTpoMarHuTHOE MoJjie U 6

DJIEeKTPOHHbIE

(undposbie)
o0pa3zoBaTe/ibHbIE

Konrpoabnbie IIpakTHyeckue

bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6

bubmunorexa LIOK


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

3JIEKTPOMArHUTHBIE BOJIHBI
HNroro mo
pazaeny

Pa3gen 4. CBeToBbIe SIBJEHUA

6

3aKOHBI PACIIPOCTPAHEHUSI

4.1
cBeTa
42 JIMH3EI 1 OTITUYECKUE
' prOOPEI
43 Pasnoxxenne 0enoro cesera B
' CIIEKTP
HUroro mo
15
pazaeny

Paznena 5. KBantoBbie iBJIeHUSA

Hcnyckanue u norjonieHue
CBETa aTOMOM

5.1

5.2  CrpoeHue aTOMHOTO sjipa

5.3  SlnepHble peakuuu

Htoro o
pasneny

17

Pasnen 6. IloBTopurenbHo-0000 a0l MOAY/Ib

[ToBTOpEeHME M 0000IICHNE

6.1 coxepxaHus Kypca QUMK 32

7-9 xiacc
Hroro o
paszaeny

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

bubmnoreka LIOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a4a6

bubnuorexa [JOK
https://m.edsoo.ru/7f41a4a6



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

7 KJIACC
Hara DJIeKTPOHHBIE
KosanvecTBo yacos W3ydenns undpoBbIe
Ne Tema ypoxa o0pa3soBaTeJbHbIE
n/n Beero KonTpoabnbl IpakTueckn pecypcbl
¢ padoThbI e padoThbI
®du3nka — HayKa O IpUpoJe. SIBJICHUS PUPOIBI
Ou3HUeCcKUe SIBICHUS
Ou3nYecKre BETMYUHBI U UX U3MEPECHUE
VYpok-uccienosanue "M3Mepenue TemrepaTypsl Ipyu MOMOITH 1 1
YKHJJKOCTHOI'O TEPMOMETpA M AaTUYUKA TEMIIEPATYPhl
Mertoap! HaydHOrO no3Hanus. Onucanue GU3NUECKUX SBICHHH C bubmuotexa IIOK
TIOMOIIIBIO MOJIENIEH https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "IIpoBepka runmoTe3sl: JaIbHOCTh MONETA Iapuka, | 1 1
NYIIEHHOI'0 TOPU30HTAIBHO, TeM 0oJIbliie, YeM Oolblle BhICOTa IycKa'
Crpoenue BemiectBa. ONBITH, TOKAa3bIBAOLIIE JUCKPETHOE CTPOCHHE bubanoreka [JOK
BEIECTBA https://m.edsoo.ru/ff09fe0a
JIBM>KCHME YacTHUIl BEIIeCTBa bubanoreka [JOK
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OIMbIThI 10 HAOIIOCHUIO TEINIOBOTO paciuupenust | 1 1
Ta30B»
ArperaTHbBIE COCTOSTHUS BEIIECTBA
OcoOEHHOCTH arperaTHbIX COCTOSIHUE BOJbI. O000IIEeHHE TI0 pa3aeny bubanorexa [JOK
«IlepBoHAYAITLHBIC CBEICHHUSI O CTPOCHHH BEIIECTBAY https://m.edsoo.ru/ff0a0378
Mexannueckoe IBHKEHUE. PaBHOMEpPHOE U HEPAaBHOMEPHOE IBUKEHHUE bubnunorexa [JOK
https://m.edsoo.ru/ff0a05c6
Cxkopocts. EnuHHIIEI CKOpOCTH bubamnorexa [JOK
https://m.edsoo.ru/ff0a079c
Pacuer myTu u BpeMeHH IBHKEHUS bubnuoreka [JOK
https://m.edsoo.ru/ff0a0ae4
Wueprmst. Macca — mMepa HHEpTHOCTH Tel Bubmmoreka [IOK
https://m.edsoo.ru/ff0a0c10
ITInotHOCTH BemiecTBa. Pacuer Macchl M 00beMa Tea Mo €ro MIOTHOCTH Bbubmuoreka [JOK
https://m.edsoo.ru/ff0a0fee
JlabopaTopHas pabota «OnpeneneHue IIOTHOCTH TBEPIOTO TeTIay 1 1
Pemenue 3axa4d o Teme "IlnoTHOCTH BemecTBa" 1 1 bubaunorexa [JOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

https://m.edsoo.ru/ff0al23c

Cuita Kak XxapakTepucTHKa B3auMmozaeiicTBus ten. Cuia ynpyrocTy.
3akoH ['yka

JlaGopaTopHas pabota «/3ydeHrne 3aBUCUMOCTH PACTHKCHUS
(medbopmanyu) MPY>KUHBI OT TPUIOKESHHON CHITBD)

SIBnenue taroreHusa. Cuia TSKECTH

CBs13p MEX1y CHIION TSDKECTH U Macco Tena. Bec Tena. Pemenue 3agau bubnmnoreka [JOK

o TeMe "Cuia TSHKeCTH https://m.edsoo.ru/ff0al778

Cuna TsSKeCTH Ha ApYrux Inanetax. duzndeckne XapakTepuCTUKU bubaunorexa [JOK

IJIaHeT https://m.edsoo.ru/ff0a1502

W3mepenue cun. [luHamomeTp bubaunoreka [JOK
https://m.edsoo.ru/ff0al8cc

Bec tena. HeBecomocTh bubmuoreka [IOK
https://m.edsoo.ru/ff0al778

CrnoxeHue IByX CHUJI, HalIPaBJICHHBIX 110 OTHOW MPSIMOH. bubmuoreka [IOK

PaBHOIENCTBYIOIIAs CUII

https://m.edsoo.ru/ff0ala70

Pemenue 3agau no teme "PaBHonelicTByromas cun"

Cuna TpeHus U e€ BUIbL. TpeHne B MPUPOJIE U TEXHHUKE bubmuoreka [IOK
https://m.edsoo.ru/ff0alb9c
JlaGopatophast pabora «3yueHne 3aBUCUMOCTH CHJIbI TPEHUS bubnuoreka I[JOK

CKOJIbKEHUSI OT CHJIBI IABJICHUS U XapaKTepa CONPHUKACAIOLINXCS
IIOBEPXHOCTEN»

https://m.edsoo.ru/ff0alcc8

Pemenue 3anau Ha onpenesieHue paBHOACUCTBYIOLIEH CHJIbI

Pemenue 3amad no remam: «Bec Tenay, «I'padudeckoe n3odpaxkeHue
c», «Cunbly, «PaBHOAEHCTBYIOIIAS CHIT)

bubanorexa [JOK
https://m.edsoo.ru/ff0alde0

KontponsHas paborta mo TemMam: «MexaHudecKkoe JBIKeHne», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduueckoe nzodpaxenue cumy, «CHiabny

Haenenue. CriocoObl yMEHBIICHHS U YBETHYCHUS TABIICHUS bubnunorexa [JOK
https://m.edsoo.ru/ff0a20a6
Jasienne ra3a. 3aBHCUMOCTD JaBJICHHS ra3a oT 00bEMa, TeMIiepaTyphl bubnuoreka I[JOK
https://m.edsoo.ru/ff0a2376
[lepenaua naBneHns: TBEPABIME TEIAMHU, KUIKOCTIMH U Ta3aMH. 3aKOH bubanorexka [JOK
Iackass https://m.edsoo.ru/ff0a25b0
JlaBrieHre B )KMJIKOCTHU U Ta3€, BBI3BAHHOE JIEUCTBUEM CHJIBI TSXKECTH bubanorexa [JOK
https://m.edsoo.ru/ff0a2718
Pemenue 3aaa4 mo Teme «JlaBieHHE B KUIAKOCTH M rasze. 3aKOH bubamorexa [JOK
Iackamns» https://m.edsoo.ru/ff0a2826
Coobmaromuecs: cocyabl bubamorexa [JOK

https://m.edsoo.ru/ff0a2970
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I'mppaBauueckuit npecc

Bubaunorexa [JOK
https://m.edsoo.ru/ff0a3136

Manomerpsl. IlopurHeBoil JKUAKOCTHBIN HACOC

Bubaunorexa [JOK
https://m.edsoo.ru/ff0a2b5a

ATMocepa 3eMiTi 1 IPUYHUHBI €€ CYIECTBOBAHUS

Bec Bo3nyxa. ATMocepHOe TaBlIcHHE Bubmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
N3mepenne atmocheproro narienus. OmsiT Toppryermim Bubmoreka [IOK
https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTh aTMOC(EPHOTO JTABJICHUS OT BBICOTHI HaJl YPOBHEM MODS Bubmuoreka [TOK
https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. AtMocepHoe naBiacHUE HA PA3IMYHBIX BBICOTaX bubmuoreka [TOK

https://m.edsoo.ru/ff0a2fc4

Pemenue 3a1a4 o teme " AtMochepHoe napieHue”

JleiicTBUE KHUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TENI0. ApXUMeI0Ba bubnuorexa LIOK

cuia https://m.edsoo.ru/ff0a3276

JlabopaTopHas pabota «OnpeneneHne BHITATKABAIOIICH CHIIBI, 1 bubmuoreka [IOK

JEACTBYIONICH Ha TeNI0, HOTPY)KEHHOE B KUJIKOCTHY https://m.edsoo.ru/ff0a33fc

JlaGopatophast pabota o Teme «lccnenoBaHre 3aBUCHMOCTH Beca Tea 1 bubnuoreka IJOK

B BOJIC OT 00BhEMA MOTPYXKEHHOU B KHIAKOCTh YACTH TEIay https://m.edsoo.ru/ff0a3514

ITnaBanue Ten bubanoreka [JOK
https://m.edsoo.ru/ff0a3a96

JlaGoparophast pabora "KoHcTpynpoBanue apeoMerpa min 1

KOHCTPYHPOBAHHE JIOJKH U OnpeaeseHue e€ rpy30noapEMHOCTH"

Pemenue 3anau mo temam: «IImaBanue cynos. bubanoreka [JOK
https://m.edsoo.ru/ff0a3654

BosnyxomuaBanuey, «/laBineHue TBEpABIX Tell, KUIKOCTEW U ra30B»

KontponsHas pabota o Teme «JlaBieHue TBepAbIX Tell, KUAKOCTEH U

ra3oBy

Mexanudeckast paboTa bubnuoreka [JOK
https://m.edsoo.ru/ff0a3f82

MomHocThs. EquHHUIBI MOIITHOCTH bubamnorexa [JOK
https://m.edsoo.ru/ff0a3f82

Ypok-uccienoBanue "Pacu€r MOITHOCTH, pa3BUBAEMOI MIPH NOABEME 110 1

JISCTHULIE

IIpocTeie Mexanu3Mebl. Poiyar. PaBHOBecHe cuil Ha pblyare

Prruaru B Texauke, 06Ty 1 ipupoxe. JlabopaTopras padora 0,5 Bubmmorexa [IOK

«MccrmemoBanmne yCIIOBHi PABHOBECHS PHIUATay https://m.edsoo.ru/ff0a478e

Pemenue 3aaau o teme «Y ca0BUs PaBHOBECHUS pblUara» Bubmmorexa [IOK

https://m.edsoo.ru/ff0a48a6
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Koaddumment monesnoro aeticteus Mexannsma. JlabopaTopHas pabota 0,5

«M3mepenne KI1JI HaKJIOHHOM IIIOCKOCTI

Pemenue 3aaa4 o teme "Pabora, momrHocTs, KIT/I" Bubaunorexa [JOK
https://m.edsoo.ru/ff0a4c48

Mexanuueckas sHeprusi. Kunernyeckasi u HOTEHITHAIbHAS SHEPTHSI Bubmoreka [IOK
https://m.edsoo.ru/ff0a4252

3aK0H COXpaHEeHHsI MEXaHUYEeCKON IHEPTUU Bubmoreka [IOK
https://m.edsoo.ru/ff0a4360

YPOK-3KCIIEpUMEHT 110 TeMe "DKCIIePUMEHTAIILHOE ONpe/iesieHne 1

U3MEHEHUs] KHHETUYECKOW U MOTEHIIUAIbHON YHEPTUH MIPH CKAThIBAHUU
Tena MO HAKJIOHHOM II0CcKoCcTH"

KoutponsHas pabora mo Teme «PaboTa 1 MOITHOCTE. DHEprusi

PesepBHblil ypok. Pabora ¢ Tekcramu o Teme "MexaHndeckoe bubaunorexa [JOK
ABIDKeHHe" https://m.edsoo.ru/ff0a4ee6
PesepBHbiii ypok. Pabora ¢ Tekctamu 1o teme "JlaBieHue TBEPABIX Te, bubnuoreka [IOK

JKUJIKOCTEHN U Ta30B

https://m.edsoo.ru/ff0a4ffe

PesepsHbiii ypok. Pabora ¢ Tekctamu o teme "Padora. MomiHOCTS.
Oneprus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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8 KJIACC

K Hara DJIEKTPOHHBbIE
0JINYECTBO YACOB WaydeHus wndpoBbIe
Ne
Tema ypoxka oOpa3oBaTrejibHbIE
n/n Beero KonTpoabnbl IIpakTyeckn pecypcbl
¢ padoThbI e padoThbI

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KMHETUYECKONW TEOPUHU U UX Bubmuoreka [TOK

OIBITHBIC MOATBEPIKICHHSI https://m.edsoo.ru/ff0a5256

Macca u pa3Mep aTOMOB M MOJIEKYIT bubmuoreka [TOK

https://m.edsoo.ru/ff0a540e

Mopnenu TBépI[OFO, KHUIOKOIoO U l"3.3006p8.3HOF0 COCTOSTHUI BeIlleCcTBa

OOBsCHEHHE CBOMCTB TBEPIOTO, JKUIKOIO M ra3000pa3HOro COCTOSHHMA
BEIIIECTBA HAa OCHOBE MOJIOKEHUI MOJIEKYJIIPHO-KMHETHYECKOM Teopun

Kpucramannueckue u amopgHbIe Tena bubnuoreka LIOK
https://m.edsoo.ru/ff0a5800

CMaumnBaHue U KaWUIIPHOCTh. [ToBepXHOCTHOE HATSHKEHUE bubnuoreka LTOK
https://m.edsoo.ru/ff0a5530

TennoBoe pacupeHue u cxaTue bubnuoreka IJOK

https://m.edsoo.ru/ff0a5a26

Temnepatypa. CBs3b TeMIEpaTyphl CO CKOPOCTHIO TEINIOBOTO JIBIKECHHS
4acTULl

Buyrpennsist sneprusi. CriocoObl MI3MEHEHUSI BHYTPEHHEH SHEPTruu bubnuoreka IJOK
https://m.edsoo.ru/ff0a5c60
Buns! Temonepenauu bubnunorexa [JOK
https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHnus "IIpakTuieckoe UCIONb30BaHUE TEIJIOBBIX CBOWCTB bubnunoreka [JOK
BEIIECTB M MATEPHAJIOB B IEISX 9HEeprocoepexeHus" https://m.edsoo.ru/ff0a65c0
KonuuecTBo Temw1oThL. Y AenbHAas TEINIOEMKOCTD bubamnoreka [JOK
https://m.edsoo.ru/ff0a6976
YpaBHeHue TeruioBoro cananca. TeriooOMeH 1 TEIUIOBOE paBHOBECHUE bubnuoreka [JOK
https://m.edsoo.ru/ff0a7088
Jlabopatophast pabota "HccnenoBanue sIBISHUS TEINIOOOMEHA TIPU bubnuoreka [JOK

CMEIIMBAHNH XOJIOJIHON U ropsiael Boas!l"

https://m.edsoo.ru/ff0a6a98

Pacuer xonndaecTBa TCIITIOTHI, H606XOI[I/IMOFO JUII Harpe€BaHusA TE€Ia U
BBIICISACMOI'0 UM IIPHU OXJIAXKACHUHN

JlabopaTopHras pabota "OnpeneneHue yrnenpHOH TerT0eMKOCTH
BemecTsa"

OHeprust TOIUTNBA. Y IeNIbHAS TEIUIOTa CTOPaHMs

bubamorexa [JOK
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https://m.edsoo.ru/ff0a6bb0

[InaBneHue u oTBEpAECBAHNE KPUCTAIIMIECKUX TEIl. Y IeNIbHAS TEIIOTa Bubmoreka [IOK
TUIaBIICHUSI https://m.edsoo.ru/ff0a7b5a
JlabopaTophast pabota "OrnpezeneHne yaenbHON TEIUTOTH TIABICHHS bubnmnorexa [TOK
abaa" https://m.edsoo.ru/ff0a71d2
[Tapoo6pazoBanue u kouaeHcanus. Vcapenue bubnmnoreka [TOK
https://m.edsoo.ru/ff0a72fe
Kunenwue. Y nenpHas Terora napooOpa3oBaHus U KOH/ICHCAIIN bubnmnoreka [TOK
https://m.edsoo.ru/ff0a740c
3aBHCHMOCTH TEMIIEpATyphl KUTIEHHUS OT aTMOC(EPHOT0 JaBICHUS bubaunoreka [JOK
https://m.edsoo.ru/ff0a786¢c
Brnaxxnocts Bo3nyxa. JlabopaTtopHas padota "OmnpeneneHue bubmuoreka [TOK

OTHOCHUTEJILHOM BIKHOCTH BO3yxa"

https://m.edsoo.ru/ff0a7628

Pemenue 3aga4 Ha OIPEACIICHUE BJIAXXHOCTH BO3AyXa

[TpuHIMIBL pabOTHI TEMIOBBIX ABHrarteneii. [laposas TypOuHa.
JIBuratenp BHYTPEHHETO CTOpaHUs

KIIJI TerutoBoro asuratens. TerioBbie ABUTATEIIH U 3al[UTa
OKpY’Karole cpepl

bubmuotexa IIOK
https://m.edsoo.ru/ff0a7c7c

3aKOH COXPAaHEHHUS U MPEBPAILEHUS] SJHEPTUH B TEIIOBBIX Mpoleccax

[oaroroBka Kk KOHTPOJILHOM padoTe 1o Teme "TeroBbie sBICHMS.

bubanoreka [JOK
https://m.edsoo.ru/ff0a83f2

W3meHeHne arperaTHeIX COCTOSIHUN BemecTna"

Konrponbhas pabora o teme "TeruioBbie siBieHus. M3meHnenue
arperaTHbBIX COCTOSTHHM BemecTna"

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

Onextpuzaiys Tel. J[Ba poaa 3MeKTPUIECKUX 3apsJoB

Ypok-uccienosanue "DIeKTpu3anys Tel HHAYKIUEH 1 npu
COTIPHKOCHOBEHUH"

BianmopeiicTBue 3apspkeHHBIX Tell. 3akoH Kymona bubnunoreka [JOK
https://m.edsoo.ru/ff0a87e4
Onexrpudeckoe none. HampspkeHHOCTh 31eKTprdeckoro noms. [Ipuammm bubnuoreka [JOK

CYTEPIO3UINHU IEKTPUIECKHUX MOJIeH

https://m.edsoo.ru/ff0a8a0a

Hocwurenu snekTprieckux 3apsaoB. JineMeHTapHbIi 3apsa. CtpoeHne
aToma

[IpOBOIHUKY U AWAIEKTPUKH. 3aKOH COXPAHEHHS IEKTPIHIECKOTO bubnuoreka I[JOK

3apsiza https://m.edsoo.ru/ff0a8ef6

Pemenue 3aaau Ha NpUMEHEHHE CBOMCTB 3JIEKTPUUECKUX 3aPSI0B Bubmmoreka [IOK
https://m.edsoo.ru/ff0a90cc

DNEeKTPUIECKUH TOK, YCIIOBHS €r0 CYIIECTBOBAHMA. VICTOUHHUKH Bubmmorexa [IOK

QJICKTPUIECKOr'0 TOKa

https://m.edsoo.ru/ff0a95a4
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JleHicTBUS 27EKTPUYECKOr0 TOKA

Bubaunorexa [JOK
https://m.edsoo.ru/ff0a96b2

VYpok-uccnenosanue "JeficTBHE IEKTPUUECKOr0 MOJIsl Ha MPOBOJHUKH 1

U JIUDJIEKTPUKH"

DJEKTPUUECKUI TOK B MeTaJIaX, KUJIKOCTIX U ra3zax Bubmoreka [IOK
https://m.edsoo.ru/ff0a9838

DnekTpuvecKkas Lerb U e€ COCTABHBIE YaCTH

Cua toka. Jlaboparopras padora "V3MepeHue U peryIupoBaHUe CUIIBI 0,5 Bubmoreka [IOK

ToKa" https://m.edsoo.ru/ff0a8bd6

DnekTpuueckoe Hanpspkenue. BomsTMerp. JlaboparopHas padbora Bubmuoreka [TOK
https://m.edsoo.ru/ff0adel4

"N3MepeHue U perynupoBaHue HanpskeHus" bubaunoreka [JOK
https://m.edsoo.ru/ff0aa738

CormnpoTuBieHHEe POBOJHHKA. Y IETIbHOE COMPOTHBJICHUE BEIIECTBA

JlabopaTopHas paboTa "3aBHCHMOCTb JIEKTPHYECCKOIO COMPOTUBIICHHUS 1 bubmuoreka [IOK

TPOBOJIHKUKA OT €r0 JUTHHBI, TUIONIA K TTOMEPEYHOTO CEUCHHUS 1 https://m.edsoo.ru/ff0aa738

Marepuana"

3aBUCHMOCTh CHJIBI TOKA OT HalpsbkeHHs. 3akoH OMa /11 yuacTKa LenH bubnuotexa IIOK
https://m.edsoo.ru/ff0aa44a

Jlaboparopnast pabora "HccnenoBaHie 3aBUCHMOCTH CHJIBI TOKA, 1 bubnuoreka IJOK

HJIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA M HATIPSKCHHS https://m.edsoo.ru/ff0aa04e

Ha pesuctope"

INocnenoBarensHOE M MapaieNnbHOE COSANHEHHS TPOBOIHUKOB

Jlabopatophast pabota "IIpoBepka mpaBuia CIOKEHHs HAMPSHKSHUIA IPU 1 bubnunoreka [JOK

MOCIIE/IOBATEIHHOM COSTHHEHNH JBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58

Jlabopatophast pabora "IIpoBepka mpaBuia jist CHIIbl TOKa TIPU 1 bubnunorexa [JOK

napauIeIbHOM COSTMHEHNUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

Pemenue 3anau Ha mpuMeHeHne 3akoHa OMa JUTsl pa3InIHOTO bubnuorexa [JOK

COETMHEHUSI IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a

PaboTa 1 MOITHOCTB AJIEKTPUIECKOro ToKa. 3akoH Jlxoyis-JleHnma bubamnorexa [JOK
https://m.edsoo.ru/ff0ab124

Jlabopatophast pabota "OrmpeneneHre paboThl U MOIITHOCTH 1 bubnuoreka I[JOK

SIIEKTPUYECKOTO TOKA" https://m.edsoo.ru/ff0ab3e0

DJIeKTPUYECKHE IISTTH U TIOTPEOUTEIU IEKTPUUECKON SHEPTUU B OBITY. bubnuoreka [JOK

KopoTtkoe 3aMbIKaHne https://m.edsoo.ru/ff0ab660

[ToaroroBka kK KOHTPOIBHOM padoTe Mo TeMe "DIEKTPUISCKHUE 3apsIIbl Bubmmoreka [IOK

https://m.edsoo.ru/ff0abd2c

3apspKeHHBIC Tea U UX B3auMOJCHCTBUSA. [10CTOSTHHBIN AIIEKTPHYECKIA
TOK"

KonTponbHas pabora 1o teme "neKTpudeckue 3apsabl. 3apsyKeHHbIC

bubaunorexa [JOK
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TeNna U ux B3aumozaencTaus. [1ocToSHHBIN 371eKTpuIecKuil ToK"

https://m.edsoo.ru/ff0abea8

IlocTostHHEIE MAar"HuThbl, UX B3aHMOﬂ€I>'ICTBPI€

Bubaunorexa [JOK
https://m.edsoo.ru/ff0ac3d0

VYpok-uccienoBanue "M3yduenne nonaei MOCTOSIHHBIX MarHUTOB" 1

MarnutHoe nosie. MaruuTHoe 1nojie 3eMJIM ¥ €ro 3HaueHUe JUTS )KU3HU Bbubaunoreka [JOK

Ha 3emie https://m.edsoo.ru/ff0acOba
OmnbIT OpcTena. MarauTHoe mose 31eKTpuYeckoro Toka MaraurHoe bubnmnoreka [JOK

TOJIe KATYIIKH C TOKOM https://m.edsoo.ru/ff0ac1d2
[IpumeHeHne 21eKTPOMarHuToB B TexHUKe. JlabopaTopHast paboTa bubaunorexa [JOK
"W3yueHne AefiCTBUSI MATHUTHOTO MOJIS Ha TIPOBOJTHHK C TOKOM" https://m.edsoo.ru/ff0ac74a
DNeKTpOoABUTaTENb MOCTOSHHOTO ToKa. Mcnonb3oBaHue 0,5 bubaunoreka [JOK

JJIEKTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U Ha TPAHCIIOPTE.
JlabopaTopHas pabora

https://m.edsoo.ru/ff0ac86¢c

"KoHcTpynpoBaHue 1 n3ydeHue paboThl 3J1eKTpoaBurarens"

Omnbitel @apanes. 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH.

IIpasuino Jlenna

OnekrporenepaTop. CrocoOb! OMyYEHHUS AINEKTPUUECKON SHEPTUH.
DJIeKTPOCTAHIIMK Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPIHU

[oaroroBka K KOHTPOJIBHOH padoTe 1o TeMe "DIEeKTPUUECKHE 1
MarHuTHbIC sBJICHUS"

KontponbHas padora 1o TeMe "IJIeKTpuuecKre 1 MarHUTHbIE sSIBJICHHS" bubnuoreka IJOK
https://m.edsoo.ru/ff0ach14

PesepBHblit ypok. Pabora ¢ Tekcramu o Teme "TeruioBsie siBieHus" bubnuoreka IJOK
https://m.edsoo.ru/ff0acc5e

PesepBHblit ypok. Pabora ¢ Texcramu o Teme "TlocTosHHBIIH bubnunorexa [JOK

AIEeKTPUYECKHHA TOK"

https://m.edsoo.ru/ff0acdc6

PesepBHblit ypok. Pabora ¢ Tekcramu 1o Teme "MarHuTtHble siBIeHUs"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME
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9 KJIACC

K Hara DJIeKTPOHHBbIE
0JIMY€ECTBO YaCOB o — WHDPOBEIe
Ne
Tema ypoka oOpa3oBarejibHbIE
n/n Beero KoHTpoJbHBI IIpakTH4ecku pecypcbl
e padoThbI e padoThbI
Mexanuueckoe IBHKeHUE. MaTepuajibHasl TOUKa
Cucrema orcuera. OTHOCUTEILHOCTh MEXAaHUYECKOT'O ABMKEHUS bubanoreka [JOK
https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE MPSIMONMHEHHOE JBIKEHUE bubnuoreka IJOK
https://m.edsoo.ru/ff0ad19a
HepaBnomepnoe npsimonuueitnoe nmxenue. CpeaHss 1 MTHOBEHHAS bubnunorexa [JOK

CKOPOCTb

https://m.edsoo.ru/ff0ad8d4

[IpssMonuHENTHOE PABHOYCKOPEHHOE JBUKEHHE. Y CKOPEHUE

CxopocTh IPSIMOIMHEHHOT0 paBHOYCKOPEHHOTO IBIDKEeHHS. ['padux
CKOPOCTH

Jlabopatophast pabota "OrmpeneneHre yCKOPEHUsl Tela Mpu
PaBHOYCKOPEHHOM ABIDKEHHH O HAKIIOHHOM TIOCKOCTH'"

bubanorexa [JOK
https://m.edsoo.ru/ff0adb18

Cobomnoe magenue teir. Onsite! [Nannies

PaBHOMepHOE ABMXKEHUE N0 OKpYXHOCTU. [lepuon u yacrora
obOpamenns. JInHelHas ¥ yriioBasi CKOPOCTH

bubanorexa [JOK
https://m.edsoo.ru/ff0ael76

LleHTpOoCcTpeMHTENEHOE YCKOPEHHE

[epBrrit 3akon Herotona. BexTop crbt Bubmoreka [IOK
https://m.edsoo.ru/ff0ae612
Bropoii 3akon HetoTona. PaBHoneiicTBytomas cra bubamorexa [JOK

https://m.edsoo.ru/ff0ae72a
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Tperuii 3axoH Herotona. Cynepnosunus cui Bbubnmnoreka [TOK
https://m.edsoo.ru/ff0ae982
Pemenne 3a1au Ha npuMeHeHue 3akoHOB HproToHa Bubmoreka [TOK
https://m.edsoo.ru/ff0aeb6c
Cuna ynpyroctu. 3akoH ['yka Bubmoreka [IOK

https://m.edsoo.ru/ff0aeca2

Pemenue 3anau no teme «Cuia ynpyroctu»

JlaGopaTopHas pabota «OnpeneieHue KECTKOCTH TP Y>KUHBD» Bubmoreka [IOK
https://m.edsoo.ru/ff0aee28
Cuna TpeHus bubaunoreka [JOK
https://m.edsoo.ru/ff0af738
Pemenue 3anad no reme «Cuia TpeHU bubaunoreka [JOK
https://m.edsoo.ru/ff0afa26
JlaGopatophas pabora "Onpenenenue Ko3pPpUIUEHTA TPEHHS bubnuoreka LTOK
CKOJIb)KeHusI" https://m.edsoo.ru/ff0af8be
Pemenne 3anad no teme "3akonsl HetoTona. Cuna ynpyroctu. Cuna bubnunoreka LIOK
Tpenus" https://m.edsoo.ru/ff0afb8e
Cuiia TSHKECTH M 3aKOH BCEMUPHOT'O TSATOTEHHS. Y CKOPEHUE CBOOOIHOTO bubnuoreka LTOK

maaCHus

https://m.edsoo.ru/ff0af044

Ypok-koHpepeHuus "J[BukeHne Ten BOKPYr IPaBUTAIIMOHHOTO LIEHTPa
(Conneunas cucrema). I'amaktuku"

Pemmenue 3anad nmo teme "Cuiia TSYKECTH M 3aKOH BCEMUPHOTO bubnunoreka IJOK
TAroTeHNs" https://m.edsoo.ru/ff0af5f8
IIepBas kocmuueckas ckopocTs. HeBecoMoCTh U nieperpy3ku bubnunoreka IJOK
https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepraIbHON TOYKU. AOCONIOTHO TBEPJOE TEIO. bubnunorexa [JOK

PaBHOBecue TBEpIOro Tena ¢ 3aKpemIEHHONW OChIO BPAILIEHUS

https://m.edsoo.ru/ff0afe36

MowmeHT cuiibl. LleHTp TsxecTH

Pemenue 3anau mo teme "MomeHT cunbl. LleHTp Tspkectn" bubnunoreka [JOK
https://m.edsoo.ru/ff0b02b4
[MoaroroBka kK KOHTPOIBHOU padoTre mo TeMe "MexaHIIecKoe bubnuoreka [JOK
IBWKEHHE. B3aumonelicteue ten" https://m.edsoo.ru/ff0b0408
KontponsHas padora no reme "MexaHH4decKoe IBIKCHHUE. bubnuoreka [JOK
Bsanmopeiicraue ten" https://m.edsoo.ru/ff0b06ec
Nmmrynbe Tena. IMImyase cuimbl. 3aKOH COXpaHEHUs HMITYJIbca. YTIpyroe Bubmmoreka [IOK
M HEYIIPYToe B3aMMOJICHCTBHIE https://m.edsoo.ru/ff0b07fa
Pemrenue 3amad mo teme "3aKOH COXpaHEHHUS HMITYIbCa" Bubmoreka [IOK
https://m.edsoo.ru/ff0b096c
Ypok-koH(pepeHiws "PeakTHBHOE NBIKEHUE B IPUPOAE U TEXHUKE" Bubmmoreka [IOK

https://m.edsoo.ru/ff0b0a84
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Mexanndeckast pa60Ta 1 MOIIHOCTH

Pabora cubl TSAKECTHU, CUJIbI YIIPYT'OCTU U CUJIbI TPCHUSA

Bubaunorexa [JOK
https://m.edsoo.ru/ff0b0db8

JlaGopaTopHas pabota «Onpenernenue padbOThI CHIIBI TPSHUS TIPH
pPaBHOMEPHOM JIBUYKEHHH TEJIA 10 TOPU30HTALHOMN MOBEPXHOCTH

CBs3b OHEPIvu U pa6OTI)I. HOTeHHI/IaHBHaH SHCPTUA

Kunernueckas OHEPIH. TeopeMa 0 KMHETHYECKOM OHEPIrun

Bbubaunoreka [JOK
https://m.edsoo.ru/ff0b0c32

3akoH COXpaHCHH DHEPIUU B MEXAHUKE

JlaGopaTopHas pabota «/3ydeHre 3aKOHA COXPAHCHUS SHEPTUI Bubmuoreka [TOK
https://m.edsoo.ru/ff0b12fe

KonebarenbHOE TBIKEHHUE U €T0 XapaKTCPUCTUKU Bbubmuoreka [TOK
https://m.edsoo.ru/ff0b1858

3aryxatomue konedanus. BeiHykaeHHbIe konebanus. PeonaHc bubnuoreka LTOK

https://m.edsoo.ru/ff0b20f0

MaremaTH4YeCKHii ¥ IPYKUHHBIA MaATHUKU

Ypok-uccienoBanne «3aBUCUMOCTD MIEpUo/ia KOJIeOaHHH OT )KeCTKOCTH
HOPY>KUHBI M MacChl TPy3a»

bubmuoteka IIOK
https://m.edsoo.ru/ff0b197a

INpeBpanieHne SHEPIUH MPU MEXAaHUYECKUX KOJIEOaHMAX

JlaGopatophast pabota «OnpeeieHre 4acToThl ¥ MepHoia KoineOaH i bubnunoreka IJOK
MPYKHHHOTO MasITHHKA) https://m.edsoo.ru/ff0blaec
JlaGoparophast pabora «IIpoBepka HE3aBUCUMOCTH Nepro/a KojieOaHuit bubnuoreka IJOK
rpy3a, MOABEHICHHOIO K HUTH, OT MacChl IPy3a» https://m.edsoo.ru/ff0b197a
Mexannueckue BonHb. CBoiicTBa MexaHH4YecKUX BOMH. [IpomonsHbIe 1 bubanoreka [JOK

TIONEPEYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe

Ypok-koHpepeHnus "MexaHudecKre BOJIHBI B TBEPAOM Telle.
CeiicMuueckue BOJIHBI"

3Byk. Pacnpoctpanenne u oTpaxxeHue 3ByKa

VYpok-uccienopanue "HabmoaeHre 3aBUCHMOCTH BBICOTHI 3ByKa OT
4acTOTh!"

I'poMKOCTB 3ByKa M BBICOTA TOHA. AKYCTHYECKHI pE30HAHC

Ypok-konpepeHuus "YabTpa3Byk U UHOPA3BYK B IPUPOJIE U TEXHUKE" bubnuoreka I[JOK
https://m.edsoo.ru/ffob23ca
[MoaroroBka K KOHTPOIBHOM padoTe mo TeMe "3aKOHBI COXpaHCHHS. Bubmmoreka [IOK

Mexannyeckue KoyeOaHus U BOIHbI"

https://m.edsoo.ru/ff0b25f0

Kontponpras padora mo Teme "3aKoHBI COXpaHEeHUs. MexaHndecKne
KoJle0aHus ¥ BOJHBI"

9HeKTpOMaFHI/ITHOC TI0JIC. QHGKTPOMaFHI/ITHHe BOJIHBI

bubamoreka [JOK
https://m.edsoo.ru/ffOb2abe
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CsoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

Ypoxk-xorpepermus "lIkana 31eKTpOMarHUTHEIX BOJTH. Vconb30BaHme Bubmoreka [TOK
9JIEKTPOMATrHUTHBIX BOJIH JIJIs COTOBOH CBs3H" https://m.edsoo.ru/ff0b2fe6
VYpok-uccinenoBanue "M3yueHne CBOINCTB 3JIEKTPOMArHUTHBIX BOJH C Bubmoreka [IOK

ITOMOIITBI0 MOOMIILHOTO TenedoHa"

https://m.edsoo.ru/ff0b2c6¢c

Pemenne 3anay Ha OIMpeacJICHUC YaCTOThI U JJIMHbBI BHGKTpOMaFHHTHOﬁ
BOJIHBI

DnekTpoMarHuTHas npupojaa ceera. CKopocTh cBeTa. BomHOBBIE Bubmoreka [IOK

CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0

Uctounuku cBera. [IpsaMonuneiiHoe pacpocTpaHeHHe CBETA. 3aTMEHHS bubaunoreka [JOK

Connia u JIyHbl https://m.edsoo.ru/ff0b3658

3aKoH OTpa)keHHs CBeTa. 3epkaina. Pemenue 3aau Ha MpUMEHEeHHe bubmuoreka [TOK

3aKOHA OTPAKCHHsI CBETA https://m.edsoo.ru/ff0b38c4

[Tpenomnenue cBera. 3aKOH MPETOMIICHUS CBETA bubmuoreka [IOK
https://m.edsoo.ru/ff0b3aea

IlonHOE BHYTpEHHEE OTpakeHue cBeTa. Mcronb30Banye 0JHOro bubmuoreka [IOK

BHYTPEHHEI'O OTPAKEHUS B ONITHYCCKUX CBETOBOAAX

https://m.edsoo.ru/ff0b3c5c

Jlabopatophast pabora "HccnenoBaHre 3aBUCHMOCTH YTIIa MPEIOMIICHHS
CBETOBOIO Jy4a OT yIJla NaJIeHHs Ha TpaHuIle "BO3IyX-CTeKI0""

Ypok-konpepeHuus "Vcnonap30BaHue MOTHOTO BHYTPEHHETO
OTPa’KEHMS: CBETOBO/IbI, ONITHKOBOJIOKOHHAS CBSI3b"

JInnzel. OnTrueckas Cuia JIMH3bI bubanoreka [JOK

https://m.edsoo.ru/ff0b3f2c
[MocTpoeHne u300paXkeHuit B TMH3aX bubnunoreka IJOK

https://m.edsoo.ru/ff0b444a
JlaGopatophast pabota "OnpeneneHue GOKYCHOTO pacCTOSHUS U bubnunorexa [JOK
OINITHYECKOM CHITBI COOUpAroIeit THH3HI" https://m.edsoo.ru/ff0b4206
Ypok-konpepennus "OnTrudeckue JTNH30BbIE TPUOOPHI bubnunorexa [JOK

https://m.edsoo.ru/ff0cOa’e
I'ma3 xak ornrtudeckas cucrema. 3peHne bubnuoreka [JOK

https://m.edsoo.ru/ff0b4684

Ypok-kongepennus "Jlepexrsr 3penust. Kak coxpanuth 3peHue"

Pasnoxxenne 6emnoro cera B criektp. OnbITel HetoToHa. CrnoskeHne bubnuoreka [JOK
CIIEKTPaJIbHBIX IBETOB. JlMCIIepcHs cBeTa https://m.edsoo.ru/ffOcOf4c
JlabopaTopHas pa6ota "ONBITH 10 pa3iIoKeHUIO OSIIOTO CBETa B CIIEKTP Bubmmoreka [IOK

Y BOCHPHATHIO 1IBETA IIPEAMETOB TIPH MX HAOJIIOICHUH Yepe3 LBETOBBIC
¢bunpTper”

https://m.edsoo.ru/ff0c0e2a

Ypok-npakTikyM "BoHOBBIE CBOMCTBA CBETA: TUCIICPCHS,
uHTEepdepeHms U audpaxmms”

OmnpiTel Pesephopaa u mmanerapHas MOAEIh aTOMa

bubamorexa [JOK
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https://m.edsoo.ru/ff0c12a8

Iocrynatel bopa. Mozgens atroma bopa

Hcnyckanue u noriomieHue ceera atomoM. KBanTel. JIuneituateie bubnmnoreka [TOK
CIIEKTPBI https://m.edsoo.ru/ff0c144c
Ypok-npaktukyMm "HabimoeHue criekTpoB UCITyckaHus" Bubmoreka [IOK
https://m.edsoo.ru/ff0c1550
PannoakTHBHOCTE U €€ BHIBI Bbubaunoreka [JOK
https://m.edsoo.ru/ff0c1672
Crtpoenue aToMHOro siipa. HykinonHnas Mozenb Bbubmuoreka [IOK
https://m.edsoo.ru/ff0c18ac
PanuoaxTuBHBIE peBpaiieHus. M3oromst bubaunoreka [JOK
https://m.edsoo.ru/ff0clal4
Pemenue 3anad no teme: "PanuoakTHBHBIE TpeBpalieHus " bubaunoreka [JOK

https://m.edsoo.ru/ff0clb4a

Ilepuon nonypacnana

Ypok-koHpepeHnus "PaguoakTHBHBIE N3Ty4EHHUs B TIPUPOJIE, bubmuoreka [IOK
MEIUIHHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHbie peakunu. 3aKOHBI COXPAaHEHMS 3aps0BOI0 M MacCOBOTO YHCEIN bubnuoreka LIOK
https://m.edsoo.ru/ff0c1c58
OHeprus cBs3M aTOMHBIX g1ep. CBA3b MacChl U SHEPTHH bubnuoreka I[JOK

https://m.edsoo.ru/ff0cld7a

Pemenue 3anau nmo teme "Snepusie peakuuu"

Peaxiuu cuntesa u aenenus suep. Vicrounuku sneprun ConHIa U 3BE371

bubanoreka [JOK
https://m.edsoo.ru/ff0c1e88

Ypok-koHpepeHuus "SnepHas sHepreruka. JIelicTBUs panOaKTHBHBIX
M3ITy9eHUH Ha KUBBIE OpraHu3MBI"

[oaroroBka K KOHTPOJIBHOM padoTe Mo Teme "DIIeKTPOMArHUTHOE MoJIe.

OneKTpoMarHuTHEIE BOIHBEL. KBaHTOBEIE sBNICHUA"

bubanoreka [JOK
https://m.edsoo.ru/ff0c223e

KontponsHas padora o Teme "IIeKTPOMAarHUTHOE TIOJIE.
OnekTpoMarHuTHEIE BONHEL. KBaHTOBEIE siBIeHUS"

[oBTopenue, odobIeHKe. JTabopaTopHbie paboTHI IO KYPCY bubnuoreka [JOK
"Bsaumopeiicteue Texn" https://m.edsoo.ru/ff0c245a
[ToBTopenue, oboOIIeHKHE. PerlieHrne pacueTHbIX U KAYECTBEHHBIX 33134 bubamnoreka [JOK
1o TeMe "TemIoBbIe MPOIECCHI https://m.edsoo.ru/ff0c2572
[ToBTOpenue, 0600meHme. Penrenre pacyeTHRIX 1 Ka4eCTBEHHBIX 33124 Bbubmuoreka [JOK
o Teme "KIIJI TemnoBsIx aBurarencii” https://m.edsoo.ru/ff0c2a22
[ToBTOpenue, 0600meHme. Penrenre pacyeTHRIX 1 Ka4eCTBEHHBIX 3324 bubamoreka [JOK

o teme "KI1J] amekTpoycraHoBOK"

https://m.edsoo.ru/ff0c2b30
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[ToBTOpenue, o6o6menue. JlabopatopHble pabOTH 1Mo Kypcy "CBETOBBIC Bubmoreka [TOK
siBJIeHUs " https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 06o0menue. Pabora ¢ Tekctamu Mo Teme "3aKOHBI Bubaunorexa [JOK
COXpaHeHHs B MeXaHuKe" https://m.edsoo.ru/ff0c2d6a
IToBTOpenue, o6o6menue. Pabora ¢ Tekctamu mo teme "Kosnebanus u Bbubaunoreka [JOK
BOJIHBI" https://m.edsoo.ru/ff0c2e82
[ToBTOpenue, 06o6meHue. Pabora ¢ Tekctamu mo Teme "CBETOBBIC Bubaunoreka [JOK

siBIIeHUS"

https://m.edsoo.ru/ff0c3044

IToBTOpenue, o6obmenue. Pabora ¢ Tekctamu mo Teme "KBaHToBast u
sinepHas puzuka’

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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