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MNOSACHUTEJIBHASA 3AITMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs COCTaBJCHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMM K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHOM mporpammebl, mpenctaBieHHblx B DPI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIenmwmu TmpenojaBaHus y4eOHOTO
npeaMera «Pu3uKay.

Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHUE
€CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH OOYYarOIIMXCA W OPraHM3alui0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXHOCTH Y4EOHOTO
npeamera B peanusauuu TpeboBanuit DPI'OC OOO K [IaHUPYEMBIM JIMYHOCTHBIM H
METanpeIMEeTHbIM  pe3yidbTaTaM  OOydeHHus, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIET0 00pa30BaHus.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeiesieHne y4eOHOro maTepuana o rojaam
oOyuenust (1Mo Kjaccam), MpeajaracT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3YUEHUS TEM,
OCHOBAaHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIepKaHUs M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢uzuke pa3paboTaHa C IENbI0 OKa3aHUsI METOAMYECKON MOMOIIH YUUTEI0
B CO3JJaHUH paboyeil MporpaMMsbl o y4eOHOMY MpPEeIMETY.

®usuKa SBISETCS CUCTEMOOOPA3YIOIINM AJIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MTPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBJICHUH, N3ydyaeMbIX XUMUEH,
ouosorueit, actrpoHomueil U uznueckoit reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, NpeAocTaBiseT HauOoJiee sicHble oOpa3lbl NMPUMEHEHHS HaydHOTO MeToja
MO3HAHUS, TO €CTh CII0cO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 3a7a4 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K HayKe Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAINOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTePU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

L4 HAay4YHO O0OBACHATH SIBJICHUS,
L4 OLICHUBATh U IIOHUMAaTb 0COOEHHOCTH HAay4YHOTI'O UCCIICAOBAHUAA,
L4 HHTEPIIPETUPOBATh AAaHHBIC K HMCIIOJIB30BAaTh HAYYHBIC JOKa3aTCIIbCTBA [JId

IMOJIY4YCHUS BBIBOOOB.
HGJ'II/I HU3YUYCHUA (I)I/I3I/IKI/I Ha YPOBHC OCHOBHOTO O6H.I€FO O6p830B8.HI/I$I OIIPCACIICHbBI B

Konuenmun npenogaBanus yuyeOHoro npeaMera «Pusnka» B 00pa3oBaTeIbHBIX OPraHU3aIMIX
Poccuiickoit ®eneparnuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPaAMMBbL,
yrBepxka€HHON pemenneM Kosernn MunncrepcrBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 nekadbpst 2019 r. Ne [TK-48H).

eaun n3yyeHus Gpu3nKu:

J npuoOpeTeHre MHTepeca M CTPeMIICHHsS OOy4aroIMXCsl K HaYyYHOMY H3yYEHMIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

J pa3BUTHE TMPEJCTABICHUA O HAyYHOM METOJE TO3HaHUS M (QOPMHUPOBAHUE
HCCIIEIOBATENILCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

o (opMupOoBaHME HAyYHOTO MHPOBO33PEHUS KakK pe3yiabTaTa HM3y4eHHsS OCHOB
CTPOEHHUSI MaTepuH U (pyHIaMEHTaIbHBIX 3aKOHOB (DU3UKU;

o (dopMupoBaHMe TPEJICTaBICHUM O poiau (UKW UL Pa3BUTUS  JPYrUX

CCTCCTBCHHBIX HAYK, TCXHUKH U TCXHOHOPHﬁ;



J pa3BUTHE TPEACTABICHUI O BO3MOXHBIX cepax Oyaymiell mpodeccnoHaIbHON
JEATeIbHOCTH, CBS3aHHOW C (DU3UKOM, MOArOTOBKA K MJajbHEUIIEMYy OOYYEHHIO B 3STOM
HaIpaBJICHUU.

JlocTiokeHne 3TUX IeNiell mporpaMMbel 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs 00ECIIEYNBACTCS PEIICHUEM CICAYIOIINX 3a4a4:

. npuoOpeTeHue 3HAHUN O AMCKPETHOM CTPOCHHUU BEIIECTBA, O MEXAHHYECKHX,
TEIUIOBBIX, AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

. NpHOOpETEHNE YMEHUH OIMUCHIBATh W OOBSICHITh (DU3MUSCKUE SBJIICHUS C
KCIMOJIb30BAHUEM IOJTYYEHHbBIX 3HAHUN;

. OCBOCHHME METOJIOB PEIICHUS MPOCTEUIINX PACYETHBIX 3a7a4 C MCIOJIb30BAHUEM
(hbM3UYECKUX MOJIeJIeH, TBOPUYECKUX U TPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4;

. pa3BUTHE YMEHUU HAONIOAATh TPUPOJHBIC SIBICHUS U BBIMOJHATH OIBITHI,

nabopaTopHble  Pa0OTBI W OKCIEPUMEHTAIBHBIE  HCCIIEOBAHUS C  HCIIOJB30BaHUEM
M3MEPUTENbHBIX TPUOOPOB;

o OCBOEHHE MPHEMOB pabOTHI ¢ HHPOPMAaNKEH PU3UIECKOTO COACPIKAaHUS, BKITIOYAs
MH(OPMALIMI0O O COBPEMEHHBIX JOCTM)KEHMSIX (PU3UKH, aHAJIU3 U KPUTUYECKOE OLIEHWBAaHUE
nHpopmanuy;

. 3HAKOMCTBO CO cdepamMu TPOPEeCCHOHAIBHON NEATeTbHOCTH, CBS3aHHBIMH C
CbI/ISI/IKOI\/'I, U COBpPEMCHHBLIMH TCXHOJIOTUAMH, OCHOBAHHBIMHU Ha OJOCTHIXKCHUAX q)HSquCKOfI
HaYKH.

Ha usydenne ¢usuku (6a30BbI YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 4aca B Heneno), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJlacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipenyaraemerii B mporpaMme 1mo Gpu3nke mepedeHs Ja00paTOPHBIX pabOT M OMBITOB HOCUT
PEKOMEHIATENBHBIN XapakTep, YYUTeNb JelaeT BhIOOp MPOBENCHHS JTa0OpaTOpHBIX paboT H
OTIBITOB C YY4ETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIMXC s, CITUCKA SKCIIEPUMEHTATBHBIX
3aJJaHnH, TIpeJIaraeMbIX B paMKaX OCHOBHOTO rOCyapCTBEHHOTO dK3aMeHa 1o (hr3HKe.

COJEP/KAHUE OBYYEHUA
7 KJIIACC

Pa3znen 1. ®usnka u €€ poJsib B NO3HAHUM OKPY:KAIOLIEr0 MUPA.

®uznka — HayKa o mpupoje. SBineHus npupoabl. Ou3nveckue sSBICHUS: MEXaHUYECKUE,
TEIUIOBbIE, SJICKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BeMMUUHBL W3mepeHue ¢usnueckux BenuuuH. Du3ndeckue MTpUOOpHI.
[TorpemHocTs u3MepeHnid. MexayHapoHasi cucTeMa eMHHII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3y4daloT mpupony. EcTecTBeHHO-Hay4HBIN
METOJ TMO3HAHUS: HAONIOJeHHe, IMOCTAHOBKA HAy4yHOTO BOMPOCA, BBIABIKEHHUE THIIOTES,
OKCIEPUMEHT [0 TMPOBEPKE TUMNOTe3, O0ObsicHeHHe HabmogaeMoro seieHus. OnucaHue
(bu3MYECKUX SBJICHUN C TIOMOMIBIO MOJIENEH.

Hemoncmpayuu.

1. MexaHnueckue, TEIIOBbIE, JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. ®dusnueckue MpUOOPHI U MPOIEAYypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U IIU(PPOBHIM

puOOpOM.

Jlabopamopusie padbomot u onvimol.

1. OmpeneneHue NEHbI IEICHUS IKATBl H3MEPUTEIHLHOTO MPUOOpa.

2. H3mepeHue pacCTOSIHUN.



3. H3zmepenune 00bEMa KUAKOCTH U TBEPIOTO TeENA.

4. OrmpejesieHre pa3MEPOB MAJIbIX TEJ.

5. H3mepeHnue TtemriepaTypbl MpU TOMOLIM >KMIKOCTHOTO TEPMOMETpAa W JaTyuKa

TEeMIIepaTyphI.
6. IlpoBenenue wucciie0OBaHUS MO TMPOBEPKE THUIIOTE3bl: JAIBHOCTh MOJETA IIapUKa,
MYIIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, UeM OOJIbIIE BHICOTA ITYCKA.

Paznen 2. IlepBonauyanbHbie CBeJleHUsI 0 CTPOEHNH BellecTBA.

Crpoenue BemecTBa: aTOMbl W MOJIEKYNbI, MX pa3Mmepbl. OTMbBITHI, JOKa3bIBAIOIINE
JMCKPETHOE CTPOCHUE BELECTBA.

JBwxenune dactuil BemiecTBa. CBsI3b CKOPOCTH JBMDKCHHS YacTHI[ C TEMIIEpaTypoOH.
BpoyHoBckoe naBuxenue, muddys3us. BzaumoneicTBHe dYacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBAHUE.

ArperatHble COCTOSIHHSI BEIIECTBA: CTPOCHHE Ta30B, JKUJIKOCTEH W  TBEPIBIX
(kpucTayinuecknx) Tel. B3auMoCBsI3b MEXIy CBOMCTBAMHU BEIIECTB B Pa3HBIX arperarHbix
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJISIPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHBIX COCTOSHUN
BOJIBI.

Jemoncmpayuu.

1. HabGmronenue OpOYHOBCKOTO JIBHKEHUS.

2. Habmonenne nuddys3un.

3. HaOmronenue sBICHHM, OOBICHSIONIUXCS MPUTSKEHUEM WIIM OTTAIIKHBAHUEM YaCTHII

BEIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Omenka quameTrpa aToMa METOJIOM PAJIOB (C UCTOJIb30BaHUEM doTorpaduii).

2. OmbIThl O HAOJIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYISPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3anMoOAelcTBHE TeJl.

Mexannyeckoe JBUKeHHE. PaBHOMEpHOE U HepaBHOMepHOE JBuKeHHe. CKOpOCTb.
CpenHss CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUU. Pacy€r myTu U BpeMeHH JBUKCHHUSL.

SIBnenune wHepuuu. 3aKOH HHepuuU. B3aumopelicTBue Tel Kak MPUYMHA H3MEHEHHS
CKOPOCTH JBMXEHHS Teld. Macca kak mepa uHepTHocTd Tena. I[lmoTHocTh BemiectBa. CBA3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna kak xapakTepucTuka B3aumojeicTBus Tten. Cuia ympyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAUHAMOMETpA. SIBIeHUE TATOTEeHUs U cuia Tsokectu. Cuiia
TSHKECTH Ha JApYyrux rmuaHeTax. Bec Tema. HeBecomocts. CliiokeHHEe CHII, HaIllPaBJICHHBIX IO

onHOi mpsimoii. PaBHozelicTByromast cui. Cuna TpeHus. TpeHHue CKOJIBbKEHUS U TPEHHE MOKOSI.
Tpenue B mpupojie 1 TEXHUKE.

Hemoncmpauuu.

=

Ha6n}oz[eHHe MCXaHHUYCCKOI'O ABMXKCHUS TCIIA.

I/I3MepeHHe CKOpPOCTH HpﬂMOJ’IHHGI:IHOFO JABWIKCHUA.
Ha6n}oz[eHHe SIBJICHUA NUHCPUUH.

Ha6n}oz[eHHe HU3MCHCHUS CKOPOCTHU IIPU B3aHMMOJCHCTBUH TEIl.
CpaBHeHI/Ie Macc II0 B3aUMOJSUCTBHIO TEJ.

LA

CrnosxeHue cull, HapaBIEeHHBIX 110 OJTHOW MPSIMOH.
Jlabopamopusie pabomot u onvimol.

1. Onpe;[eneHI/Ie CKOpPOCTH PAaBHOMCPHOI'O ABUXKXCHUA (I_I_IapI/IKa B XHIKOCTH, MOACINU
QJICKTPUYICCKOTO aBTOMOOMIIS M TaK I[aJ'ICC).



2. Omnpenenenue cpeaHe CKOPOCTH CKOJIBXKEHUsI OpycKa WM IIapuKa MO HAKIOHHOM
IIJIOCKOCTH.

3. OmnpexeneHue MIOTHOCTH TBEPAOIO TeEA.

4. OnbITHI, TEMOHCTPUPYIOIINE 3aBUCHMOCTh pacTshKeHHs (AeopMarium) mpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBL.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHHS OT Beca Teja U
XapakTepa COIPUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBnenune TBEPABIX TeJl, AKUAKOCTEH H ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUd Tra3a oT 00béMa, Temnepatrypsl. llepenaua naBneHuss TBEPABIMU TEIaMHU, KUJKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTnueckne MamMHbL. 3aBUCUMOCTH JABJIECHMS KUAKOCTU OT
ryounbl.  ['wppocratmueckuit  mapagokc. CooOmiaromuecs — cocynsl.  'mapaBindeckue
MEXaHU3MBI.

Atmocdepa 3emnun u atmochepHoe naBieHue. [IpUuuHBI CylecTBOBAaHUS BO3AYIIHON
o6onoukn 3emnu. OnbiT Toppuuennu. M3mepenue atrMocpepHOro MaBieHHs. 3aBUCUMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJl YypoBHeM Mops. [Ipubopsl s u3MepeHus
aTMOC(hepHOTO JTaBJICHHS.

JlelicTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BeITankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [InaBanue Ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEpaTyphI.

[lepenava naBiaeHUS )KUIKOCTBHIO U Ta30M.

Coo0mmarommecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBenne neicTBUs aTMOC(HEPHOTO AABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIOIIEH CHUJIBI OT 00BEMa TMOTPYKEHHOM dYacTH Tella |

IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BHITANKUBAIOIIEH CHIIBI BECY BHITECHEHHOM JKUIKOCTH.

8. VYcnoBue muaBaHusl Tell: IUIABaHME WJIM TMOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOIIEHUS TUIOTHOCTEH TeJa U KUAKOCTH.

o ukwnNeE

Jlabopamopnuie pabomel u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH Beca Teja B BOJE OT 00b&éMa NOrpyKEHHON B XKHUAKOCTb
4acTH TeJa.

2. OmpenencHue BBITAJIKUBAIOLIEH CWIbI, IEHCTBYIOLIEH Ha TEJO, INOTPYKEHHOE B
AKHUIKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAJIKMBAIOUICH CHJIBI, [JEHCTBYIOUIEH Ha TENO B
XKUAKOCTH, OT MAccChl TeJIa.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTb BBITAJIKUBAIOLIEN CUIIBI, JEMCTBYIOIIEW Ha
TEJIO B *KHMJIKOCTH, OT 00bEMa NOTPYKEHHON B KUJIKOCTh YacTU TeJa U OT MJIOTHOCTH
KUIKOCTH.

5. KoHcrpyupoBaHue apeomeTpa WIM KOHCTPYUPOBAHHME JIOJKH M OIPEIEIICHUE €€
Ipy30M0bEMHOCTH.

Pazgen S. PaGoTa m MOIIHOCTB. JHEprus.

Mexanunueckasi pabota. MOITHOCTb.



[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHS pbhlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ nmpoctsix MexaHu3MoB. [IpocTpie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. KuHetmueckas M mnoTeHUHaibHas sHeprus. [IpeBpaienue
OJIHOTO BUJA MEXaHUYECKOM 3HEPruu B APYroil. 3aKOH COXpaHEHUSI IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopusvie pabomot u onvimel.

1. Omnpenenenue pa®OTBHI CHIIBI TPEHUS TPH PABHOMEPHOM [BIDKCHUHM Tejla IO

TOPU30HTAIBHON IIOBEPXHOCTH.
2. HccnenoBaHue yCIIOBUM paBHOBECHUS pblyara.

w

N3mepenune KII/] HaKIIOHHOM TIOCKOCTH.
4. H3ydyeHue 3aKOHA COXPAHECHHUS MEXaHUYECKOW SHEPIHUU.

8 KUIACC

Pa3nen 6. TenuioBblie siB1eHHS.

OCHOBHBIE ITOJIOKEHUS MOJIEKYIISIPHO--KUHETUYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OIbITbl, TOATBEP)KIAIONINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH.

Monenu TBEpAOTO, KHUAKOTO U ra3000pa3HOro cocTosiHUM BemlecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB Ta30B, )KUIKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJIIPHO--KUHETHYECKOH Teopud. (CMmauMBaHWE W KanWULIPHbIE sBIeHUsA. TemioBoe
pacuIMpeHne U cKaTue.

Temneparypa. CBsA3p TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOIO JBM)KEHHUS 4YacTHLL.
Buayrpennsis  sHeprus. CnocoObl HW3MEHEHHsS BHYTPEHHEH DSHEpPruu: TeIulonepeaadya u
coBeplieHre padboThl. Buapl Terionepenaun: TEIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonuuectBo TernoTel. YenbHas TEIUIOEMKOCTh BelIeCTBa. TemiooOMeH U TeIoBOe
paBHOBecHe. YpaBHEHHE TeEIUIOBOro Oananca. [lnaBienue M oTBepAeBaHHE KPUCTANIMYECKUX
BELIECTB. YJenpHas Temiora IuiaBieHus. I[lapooOpazoBanue u koHaeHcanusi. Vcnapenue.
Kunenue. YnenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

Bnaxxnocts Bo3yXa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Mpunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temnmoBoro nBuratens. TeruioBbie
JBUTATENH U 3aIIUTa OKPYKAIOIIEH Cpe/ibl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHU B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO BMXKEHUSI.

Habmronenue nuddysun.

Habmronenue sBaeHU cMadyiBaHUS M KAMWIUTSIPHBIX SIBJICHHM.

HabnroneHue TerioBoro pacumpeHust Tel.

N3menenue naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna n3mMepeHus TeMrneparypsl.

Buas! Tennonepenaun.

OxnaxxaeHue npu COBEPLUICHUN PabOTHI.

HarpeBanue npu coBepiiieHUN paboThl BHEITHUMH CHUITAMH.

O N WUL bk WwNRE



10. CpaBHEeHUE TEMIOEMKOCTEN Pa3INYHBIX BEILECTB.

11. HabmroieHre KUTeHusl.

12. HabmroieHue OCTOSTHCTBA TEMITEPATYPhI MPH TUTABIICHUU.

13. Mogenu TenIoBbIX IBUTaTENEN.

Jlabopamopusie padomot u onvimel.

1. OmnbITH IO OOHAPYKEHUIO JCUCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OnpITHI 10 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbITHI IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
4. OnmnpeneneHue AaBJIeHUs BO3IyXa B Oa/sIOHE LIPULIA.
5. OnbITel, JEMOHCTPHUPYIOUINE 3aBUCHMOCTh MHABJICHHS BO3IyXa OT €ro o0néma u

HarpeBaHus WIN OXJIaKICHUS.

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA JKUJIKOCTH B

TEPMOMETPHUUECKOM TPyOKE OT TEMIIEpaTyphbl.

7. HaGmioneHue u3MeHEHHs] BHYTPEHHEW 3HEPTUU Teja B pe3ylbTaTe TEeIljIonepenadu u

paboThl BHEIIHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPH CMEUIMBAHUH XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJWYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEMIOOOMEHE ¢

HarpeThiM METaUNINYECKUM IHINHAPOM.

10. Onpenenenune yaeabHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca NCnapeHus.

12. Onpenenenre OTHOCUTEIBHOM BIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. diiekTpruyeckne 1 MAarHUTHbIE SIBJICHUSI.

DnekTpuzanusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaiaoB. B3anMmonencTBHe 3apsiKEHHBIX
ten. 3akoH KynoHna (3aBUCHMOCTb CHJIBI B3aMMOJEMCTBHS 3apsHKEHHBIX TE1 OT BEJIUYUHBI
3apsZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onektpuyeckoe noJie. Hanpspk€HHOCTh anekTpuyeckoro nois. [IpuHuun cynepno3unuu
AIIEKTPUYECKHX IMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuyeckux 3apsaoB. DJIEMEHTApHBIN 3JeKTpudeckuil 3apsg. CTpoeHue
atoma. [IpoBogHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHUS JIEKTPUUYECKOTO 3apsija.

ONEeKTpUYECKUM TOK. YCIOBHUS CYHIECTBOBAHMUSA DJIEKTPUUYECKOIO TOKA. VCTOUHMKH
MOCTOSIHHOTO TOKa. JIeWCTBUA 3JIEKTPUYECKOTO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHuTHOE).
DNEeKTPUYECKUN TOK B )KHMJIKOCTSIX U ra3ax.

Onektpuueckas 1enb. Cuima Toka. DiekTpuueckoe HampsbkeHue. CoNnpoTUBIIECHUE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIECHHE BemlecTBa. 3akoH Owma s ydacTka Lenu.
[TocnenoBarenbHOE U ApAIJIEIBHOE COEUHEHNE TPOBOJHUKOB.

PaGota 1 MoIIHOCTD 3MEKTpHUYEcKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue enu
U TIOTPEOUTENH IeKTpUUYeCcKor sHepruu B ObITy. KopoTkoe 3aMbIkaHue.

[TocTrosiHHble MarHuThl. B3anMoneiicTBHE NTOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MaruuTtHoe nose 3eMIIH U €70 3Ha4eHHe AJ1s KU3HU Ha 3emute. OnbIT DpcTtena. MarHuTHoe nosue
IEKTPUYECKOr0 TOKA. [[puMeHeHune aneKTpoMarunToB B TeXHUKE. [[eficCTBME MarHUTHOTO IOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOIBUIaTeNb IOCTOSHHOrO ToKa. lMcnonp3oBaHue
UIEKTPOIBUraTeNed B TEXHUUECKUX YCTPOICTBAX U HA TPAHCIIOPTE.

Oneiter  @apanes. SIBieHue  snekTpomMarHuTHoW  uHAykuuu. IlpaBuio  JleHma.
OnexrporeHepatop. CnocoObl MOMYYEHUs SIIEKTPUYECKOM HHEPruu. OJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX UCTOYHHUKAX SHEPTHH.



Jemoncmpayuu.

Lo~y WNE
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DneKkTpu3aus Teil.

JIBa posa 2JIEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEII.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOIIA.

DneKTpocTaTUuecKas NHIYKIIHS.

3aKOH COXpaHEHUS 3JIEKTPUUECKUX 3apsiIOB.

[IpoBOJHUKYU U TUAIIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

HcTOYHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. I'a30BBI#1 pa3ps.

. I3mepenune cuiipl TOka aMIepMeTpOM.

. I3mepenue 31ekTpuieckoro HanpssKeHUs BOJIbTMETPOM.

. Peocrar u mara3uH cOnpoTHBIICHHN.

. BaumoelicTBre OCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3ICICHHsI TIOJIOCOB MarHUTA.

. MoaenupoBaHre MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnsIT Dpcrena.

. MarauTHO€ T0JIe TOKa. DJIEKTPOMArHuT.

. JlelicTBME€ MarHMTHOTO MOJISI HA MPOBOJIHUK C TOKOM.

. DNEKTPOABUIaTEIIb MOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS 3JIEKTPOMArHUTHON WHTYKIIHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTb HalpaBJICHUS] MHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BOSHUKHOBEHUS.
25.

DeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopnuie pabomel u onvimel.
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10.
11.
12.

13.
14.

OmnbITh! IO HAOIIOICHUIO IEKTPU3ALMH TeJI MHAYKIHEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue neHCTBUA IIEKTPUUECKOTO MOJIA HA IIPOBOJIHUKH U JUAJIEKTPUKH.
C6opka u nmpoBepka pabOThI ANEKTPUUECKON LEMH MOCTOSIHHOTO TOKa.

W3mepenue U peryinpoBaHUe CHIIbI TOKA.

W3mepenue u peryimpoBaHUe HAIPSHKEHHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO YEPE3 PE3UCTOP, OT CONIPOTUBIICHUS
PE3UCTOPA U HAIPSHKEHUS HAa PE3UCTOPE.

OneITbl, JIEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOIO  CONPOTHBIICHHUSA
IIPOBOJHMKA OT €r0 JJIUHBI, IUIOIAJH IOIIEPEYHOrO CEYEHMS U MaTepHala.

IIpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM INPU INOCIEA0BAaTENIbHOM COCIUHEHHUU
JIBYX PE3UCTOPOB.

IIpoBepka npasuia AJis CUIIbI TOKA IIPU NAPAIJICIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenne paboOThI AMEKTPUYECKOTO TOKA, UIYLIETO Yepe3 Pe3ucTop.

Omnpenenenne MOIHOCTH IEKTPUYECKOTO TOKA, BBIAEIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYLIETO Yepes3 JIAMIIOYKY, OT HANPsKCHUS
Ha HEH.

Onpenenenne KII/[ narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.



15. 3yyeHne MarHMTHOIO II0JIsI IOCTOSIHHBIX MArHUTOB IpU UX OOBEAWHEHUU W
pasJieaeHuu.

16. HccnenoBanue IeHCTBUS DJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOLINE 3aBUCHUMOCTb CHJIbI B3aUMOJAECHCTBUS KaTYIIKH C TOKOM U
MAarHuTa OT CWJIbI TOKA M HAIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO I0JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpynpoBaHue U u3ydeHue padoThl 3JEKTPOABUIaTENS.

20. Usmepenne KII/I snekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl 10 MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKIUHU: HCCIIEOBAaHUE
W3MEHEHNH 3HA4YE€HUsI U HAIIPABJICHUS] HHIYKIIMOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoiuHEHHoe nABMkeHue. HepaBHomepHoe
npsiMojiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IMpU HEPaBHOMEPHOM
JIBIDKCHUM.

VYckopenune. PaBHoyckopeHHOE TpsiMoiinHelHOe aBkeHne. CBoOoaHOe maneHne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpYXKHOCTH. [lepron u yactorta oOpamieHus. JIuHeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

ITepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Herotona. [TpuHiun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiia TPEHHUSI CKOJIBKEHUSA, CUjla TPEHHS
MIOKOs1, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JIBwxenne mnaHer Bokpyr Connua. IlepBas kocmuueckas ckopocte. HeBecomocTs u
Meperpy3KHu.

PaBHOBecue MarepuanbHOi TOUkH. AGCo0THO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEeIUIEHHOM OChI0 BpamieHus. MomeHT cuibl. LleHTp TskecTn.

Nmnynsc Tena. M3menenune umnyinbsca. Mmmnynbc cuiibl. 3aKOH COXPAaHEHHUS! MMITYJIbCA.
PeakTuBHOE nBMXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cunm TsbkecTH, ynmpyroctd, TpeHusi. Cs3b
sHepruu U paboThl. [loTeHIManbHas SHeprus Tena, MOJHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[ToreHunanpHas 3Heprus cxkarol npyxxubl. Kunernueckas sneprusi. Teopema 0 KUHETUYECKOM
SHEpruu. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTHUU.

Hemoncmpauuu.

1. HabmroneHue MeXaHH4eCKOTO JIBIKEHUS Tella OTHOCHTENIBHO Pa3HBIX Tell OTCUETA.

2. CpaBHeHHE MyT€l M TPACKTOPUNA JBHKEHHUSI OJHOTO M TOTO K€ Tela OTHOCUTEIBHO
Pa3HBIX TeJl OTCYETA.

N3mepeHune ckopocTy U yCKOPEHUSI MPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue Npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

Habnronenue nBuxkeHHs Tena 1Mo OKPYKHOCTH.

Habmoienne MexaHU4YeCKuX SIBJICHUM, MPOUCXOSIINX B cucTeMe oTcuéTa «Tenmexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCUTENILHO KabuHeTa (U3HUKH.

7. 3aBUCUMOCTh YCKOpPEHHUS TeJla OT MACChl TeJla U JEHCTBYIOLIEH HA HETO CUJIBI.
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8.
9.

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

HaGumtofieHne paBeHCTBa CHII IPH B3aUMOAEHCTBUH Tell.

N3menenue Beca Tesia Npu yCKOPEHHOM JBUKECHHH.

Ilepenaya nMmynbca Ipyu B3aMMOAECHCTBUM TEIL.

[IpeoOpazoBanust JHEPTUU NPH B3aUMOICHCTBUH Tell.

CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHue UMITYJIbCa IPU a0COJIIOTHO YIIPYTrOM B3aWMOJAEHCTBUU.

Habmtoienue peakTuBHOTO JBUKEHHUS.

CoxpaHeHHe MEXaHUUECKON PHEPTUU ITPU CBOOOTHOM I ICHUHU.

CoxpaHeHHe MEXaHUUECKON PHEPIUU NP IBWKEHUU TeJa M0 JeHCTBUEM NPy UHBI.

Jlabopamopubvie pabomot u onvimel.

1.

00

10.

11.

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

Omnpenenenne cpelHell CKOPOCTH CKOJIBKEHMsI Opycka WIM JIBUYKEHHS IIapuKa 0
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre yCcKOpeHHUsl Teja IMPU PAaBHOYCKOPEHHOM JIBM)KEHUU IO HAKIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOUW CKOPOCTH.

[IpoBepka rumore3bl: €ciIM MPH PAaBHOYCKOPEHHOM JBW)KEHHU 0€3 HadyalbHOU
CKOPOCTH IIYTU OTHOCATCA KaK pAan HEYETHBIX YUCCI, TO COOTBETCTBYIOIIHC
IMPOMEKYTKH BPEMCHH OJUHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAaJIbHOTO
JTaBJICHHUS.

Omnpenenenue kodpPuUIMeHTa TPEHUS CKOTBKCHUS.

Omnpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenve pabOThl CHUJIBI TPEHUS TMPU PABHOMEPHOM JIBHXKEHHHM Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.

Omnpenenenve pabOThl CUJIBI YIPYrOCTU MPU NOIBEME TIpy3a C HCIOJBb30BAHHEM
HEMOABMKHOTO U MOABMKHOTO OJIOKOB.

N3ydeHnue 3akoHa COXpaHEHUSI SHEPTUU.

Pa3nen 9. Mexannueckue Ko1e0aHusa U BOJHEI.

KonebarenpHoe nBmwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWH: MEpPHOJ, 4acToTa,
amMIuityna. MaTtemMaTuueckuid U NPYXKUHHBIA MaaTHUKUA. [IpeBpaiienue 5sHeEpruu Mpu
KO1e0aTeIbHOM JIBIKEHUU.

3aryxaromue koinebanus. BeiHyxneHHbsie koneOanus. Pesonanc. Mexanndyeckue BOJHBI.
CpoiicTBa MexaHnYeCcKuX BOJH. [IpoosIbHbIC M TIOTIEpEeUHbIC BOJIHBI. JIJTMHA BOJTHBI U CKOPOCTH

e€ pacrpocTpaHeHus. MeXaHUYECKHE BOJIHBI B TBEPIOM TeJe, CCHCMHUYECKUE BOJTHBI.
3Byk. ['poMKOCTh 3ByKa 1 BhicoTa TOHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.
Hemoncmpayuu.

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

HaGnroneHnue BeIHYX/IEHHBIX KOJe0aHUH U pe30HaHca.

PacnipoctpaHenune npoJoabHBIX U MOTIEPEUHBIX BOJIH (Ha MOJIENN).

Habnronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKyCTHUECKHI pE30HaHC.

Jlabopamopusvie pabomot u onvimol.



1. OmnpeneneHue 4acTOThI U Mepruoaa KojieOaHui MaTeMaTUUECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOThl U MEPHOJIA KOJICOAHUM MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH TEpHoa KOJeOaHWI TMOJBEHICHHOTO K HUTH Tpy3a OT
JUTMHBI HUTH.
4. HccnepoBaHue 3aBUCHMOCTH TE€pPHOJA KOJICOAHUM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH TEpHOJa KOJCOAHHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
Macchl Tpy3a.
6. OneITHl, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh TlepUOJia KoJeOaHUM MPYKUHHOTO
MasiTHUKA OT MacChl I'Py3a U KECTKOCTU MPYKUHBI.
7. W3mepeHue yckopeHUs: CBOOOIHOTO MaICHUSI.
Pazpnen 10. DjieKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE TOJie. DJIEKTPOMarHUTHBIE BOJIHBI. CBOWMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana anekTpoMarHuTHEIX BOJH. Mcronp30BaHre 3JIEKTPOMArHUTHBIX BOJTH ISl COTOBOM
CBSI3H.
DnekTpoMarHuTHas nmpupoja ceera. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.
1. CBolicTBa 3NE€KTPOMArHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBaA CBETA.
Jlabopamopnuie pabomel u onvimel.
1. VI3ydeHue CBOWCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble sIBICHHS.
JlyaeBas mozens cBera. Mcrounuku cera. IIpsiMosmHEtHOE pacnpoOCTpaHEHUE CBETA.
3atmenust Cousiaia u JIynel. Otpaxkenue ceera. [lnockoe 3epkano. 3aKOH OTpaKEHHS CBETA.
[Ipenomiienne cBera. 3akoH npeaomieHus cBeta. [loHOoe BHYTpeHHEe OTpakeHUE CBETA.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.
Jlunza. Xox unyuedr B JsuH3e. OnTmueckas cuctema ¢oToammapara, MHKPOCKONa H
Teneckorna. ['1a3 kak ontuyeckas cucreMma. baM3opykoCcTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiTel HptoToHa. ClioskeHne CIEKTPaIbHBIX [IBETOB.
Jucnepcus cBera.
Jemoncmpayuu.
[IpssMOnMHENHOE pAacIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cpera.
OnTuyeckuil CBETOBO/I.
Xox mydeii B coOuparolieit TuH3e.
XoJ nyder B pacCEUBarOLLEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
[Mpunnun neiictBus dporoanmnapara, MUKPOCKOTIA U TEJIECKOTIA.
10. Mogens riaaza.
11. PaznoxxeHue GEoro cBETa B CIIEKT).
12. INomyuenue 6e70T0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.
1. HccnenoBaHue 3aBUCMMOCTH YIJia OTPAXKEHUsI CBETOBOTO JIyda OT yriia MajeHusl.
2. UM3ydeHwne xapaKTepUCTHK U300paKeHUS MPEAMETa B IUIOCKOM 3epKaje.
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3. HccrnenoBaHue 3aBUCMMOCTH yIJIa MPEJIOMIICHHS CBETOBOTO JIy4da OT yrJia MaJeHus Ha
IPaHUIIC «BO3LyX—CTEKIIO.

[Toyuenue n300pakeHH ¢ TOMOIIBIO COOMPAIOIIEH JTNH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAIOIICH JIMH3HI.
OmBITHI 10 PA3JI0KEHUIO OSIIOr0 CBETa B CHEKT.

N o v s

OmnbITEl IO BOCIPHATHIO I[BETA MPEIMETOB NPU HMX HAOIIOJCHHH Yepe3 I[BETOBBIC
GUIBTPHI.

Pa3nes 12. KBaHnToBBIC SIBICHMS.

OmnpiTel Pesepdopna n nimanerapuas moaens aroma. Moaens atoma bopa. Hcmyckanue u
IOTJIONICHUE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIEKTPBI.

PanmnoaktuBHOCTh. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOIO spa.
Hyknonnas Mozens aromuHoro snapa. M3otombel. PamnoaktuBHblE mpeBpamienus. llepuon
roJypacnaaa aTOMHBIX sIep.

SnepHble peakliuy. 3aKOHBI COXPAHEHUs 3apsI0BOIO U MAacCOBOIO YMCEN. DHEPrus CBS3U
aToMHbIX saep. CBs3p Macchl W SHepruu. Peakuuu cuHTe3a W AeneHus sjep. VMcrounuku
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepreTuka. JleicTBUSA paMOAKTUBHBIX U3JIyYEHHUI HA )KUBBIE OPTaHNU3MBI.

emoncmpayuu.

1. CnexTpsl U3JIy4eHUs U HOTJIOMICHUS.

2. CrekTpsl pa3IM4HbIX I'a30B.

3. Cunekrtp Bogopoaa.

4. HaGmrogenue TpekoB B kamepe BuibcoHa.

5. Paborta cuérynka HOHU3UPYIOMINX U3TYICHHH.

Perucrpanus nsinydeHust mnpupoaHBIX MUHEPAJIOB U TTPOTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HaGmroneHue CIIIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUCHUS.

2. HccnemoBaHue TPEKOB: M3MEPEHHUE SHEPIHMHM YaCTUIBI IO TOPMO3HOMY ITyTH (110

dhoTtorpadusim).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IToBTOPHUTEIbHO-00001IAOIIHUIA MOTYJIb.

[ToBTOpHUTENBHO--0000MIAOIMK ~ MOIYJAb MpEJHA3HAYECH JJIs CHCTEMaTu3alud |
00001IeHHS TPEAMETHOTO COJICPYKAHUS U OTBITA ICATEILHOCTH, MPUOOPETEHHOTO IPU M3YyUEHUHN
BCEro Kypca (pU3uKH, a TaKxke IS MOArOTOBKU K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke s 00yJaromuxcs, BEIOPABIIMX 3TOT YU€OHBIN MPEAMET.

[Ipy wu3ydeHUHM [AHHOTO MOJIYJS pEalu3yloTCd M CHUCTEeMATHU3UPYIOTCS  BUIBI
NESATEIBPHOCTH, Ha OCHOBE KOTOPBIX OOECIeYMBaeTCs JOCTIKCHHE TMPEIMETHBIX |
METanpeIMETHBIX IJIAHUPYEMbIX Pe3ylbTaTOB 00ydeHUs, (HOpMUpYETCS €CTeCTBEHHOHAy4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUU MPHUPOABI M TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SIBICHUS, NPHUMEHSSI TONy4YCHHbIE 3HaHUS,
pemaTh 3a/1a4u, B TOM YHCIlIe KaYeCTBEHHBIE M KCTIEPUMEHTAIILHBIE.

[IpuHIMIHATEHO AEITeTFHOCTHBIN XapakTep AJAHHOTO pasjiena peaan3yercs 3a cué€T Toro,
9YTO 00yUaroUeCs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:

Ha OCHOBE MOJYYEeHHBIX 3HAHUI Pacllo3HaBaTh U HAYYHO OOBACHATH (PU3UUECKHE SBICHUS
B OKpY)Karollel MpUpoe U MOBCEIHEBHOM KU3HH;

WCIOJIb30BaTh HAYYHBbIE METOJIbI MCCIEAOBAHMS (PU3NYECKUX SIBJICHHM, B TOM YHCIE s
MIPOBEPKHU THIOTE3 U MOJTYICHHS TEOPETUIECKUX BBIBOJIOB;



O0OBSICHATH HAay4YHBIC OCHOBBI HanOoJjiee Ba)KHBIX I[OCTI/I)KGHI/Iﬁ COBPCMCHHBIX TGXHOJIOFI/Ifl,
HalpuMep, MNPAKTHUYCCKOTO HCIOJIb30BAHHA Pa3/IMYHbIX HCTOYHHUKOB OHCPIrMHM HAa OCHOBC
3aKOHa IMPEBpaAlICHUA U COXPAaHCHUS BCEX U3BCCTHBIX BUJIOB SHCPIUH.

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS IMTPOI'PAMMBI 1O ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30OBAHUS
W3yuenne QuU3NKKM Ha YpOBHE OCHOBHOTO OOmIEr0o OOpa3oBaHMs HAINPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBLIX U MMPEAMCTHBIX O6pa3OBaTCJH)HI)IX PE3YyIbTAaTOB.
B pesynbrare wu3yueHus (U3MKM Ha ypPOBHE OCHOBHOrO oOmiero oOpa3oBaHus Yy
oOyyatorerocst OyayT chopMHPOBaHBI CIEIYIOIINE JIMYHOCTHBIE PE3yIbTaThl B YaCTH:

. 1) naTpHOTHYECKOr0 BOCTIMTAHHUS:

. — MPOSBIICHHE MHTEpECAa K UCTOPUM M COBPEMEHHOMY COCTOSIHHUIO POCCHHUCKOU
(buznuecKoil HayKu;

° — LIEHHOCTHOE OTHOIIEHHUE K TIOCTHKEHUSM POCCUNCKUX YUEHBIX--(U3UKOB;

. 2) rpaIaHCKOro M 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

° — I'OTOBHOCTb K aKTUBHOMY Y4YaCTHIO B 06cy>1<)1eH1/m O6HIGCTBCHHO 3HAa4YMUMBbIX U
STHYCCKUX npo6neM, CBA3AHHBIX C MPAKTUYCCKUM ITPUMEHCHUEM JIOCTI/I)KCHI/Iﬁ (1)I/ISI/IKI/I,

° — OCO3HaHHUEC BaXXHOCTU MOPAJIBbHO--3TUYCCKUX TMPUHOUIIOB B JACATCIBHOCTHU
Y4YEHOT0;

° 3) 3cTeTH4ecKoro BOCIMTAHMS:

° — BOCHPUATUE ICTETHUUYECKUX KauecTB (U3NYECKON Hayku: €€ TapMOHMYHOTO
MTOCTPOEHHUSI, CTPOTOCTH, TOYHOCTH, TJAKOHUYHOCTH;

. 4) IEeHHOCTH HAYYHOI'0 MO3HAHHUSA:

J — OCO3HaHME LIEHHOCTU (PU3MUECKO HayKH KaK MOLUTHOTO MHCTPYMEHTA IMO3HAHUS
MHPA, OCHOBBI PA3BUTHS TEXHOJIOTUH, BAXKHEHIIIEH COCTABIISIIOLIECH KYJIbTYpPHI;

J — pa3BUTHE HAy4YHOH JIIOOO3HATENBHOCTH, HWHTEpeca K HCCIEI0BATEIbCKOM
NesITeNIbHOCTH;

. 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOLMOHAJBLHOT0 0JIATONOJIYyYMSI:

J — OCO3HaHME IIEHHOCTM ©Oe30macHoro o0Opa3a JKU3HK B COBPEMEHHOM

TEXHOJIOTUYCCKOM MHUPE, BAXKHOCTU IIpaBHII 0e301macHoro MOBEACHHA Ha TPaAHCIIOPTEC, Ha
aoporax, € SJIEKTPUICCKUM U TCIIJIOBBIM 060py,Z[OBaHI/IeM B JOMAIIHUX YCJIIOBHUAX,

J — chOopMUPOBAHHOCTh HaBBIKa pedIeKCHH, MPU3HAHKE CBOErO IIpaBa Ha OLIUOKY
Y TaKOTO K€ MpaBa y ApYroro 4eloBeKa;

. 6) TPy10BOr0 BOCIIUTAHMA:

o — aKTUBHOE Yy4yacTHE€ B pEUICHUH MPAaKTUYECKUX 3a1ad (B paMKax CEeMbH,

oOpa3oBaTeNbHOM  OpraHu3alvy, TOpoJa, Kpas) TEXHOJOTMYECKOM U COIMaIbHOMN
HAIMPaBJICHHOCTH, TPEOYIOIIKUX B TOM YHUCIIE U (PU3HUUECKUX 3HAHUII;

o — UHTEpEC K MPAKTUIECKOMY U3yUYeHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;
o 7) 3K0JIOrNYeCcKOro BOCIUTAHUA:
. — OpHEHTalus Ha MpUMEHeHHe (PU3UYEeCKHX 3HAHWUW s pelieHus 3ajad B

0o01acTH OKpyXKarwlleil cpenpl, MJIAaHUPOBAHUS TOCTYIKOB M OLEHKM MX BO3MOXKHBIX
MIOCJIEACTBUH JUISl OKPYXKAIOUIEH cpenbl;

o — OCO3HaHME TJ00ATBHOIO XapakTepa HKOJOTMYECKHX MNpobieM U myTed HX
pelIeHus;

J 8) agmanTanuM K M3MEHSIIOUIMMCS YCJOBHUSIM COLMAJBLHOW M NPHPOAHOI
cpeasbl:

J — NOTPeOHOCTh BO B3aUMO/ICHCTBUU IPU BBINOJIHEHUH UCCIIEOBAHUN U IPOEKTOB

(1)H3quCKOﬁ HaIMpaBJICHHOCTU, OTKPBITOCTDb OIBITY U 3HAHUAM APYTI'HUX;



o — TIOBBIIGHHE YPOBHS CBOEW KOMIETEHTHOCTH 4Yepe3 IPAKTUYECKYIO
NEeSITEbHOCTb;

J — noTpeOHOCTh B (JOPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (OPMYIHUPOBATH
U7eH, TOHATHS, TUIIOTE3bI O PU3UUECKUX OOBEKTaX U SABICHHSIX;

J — Oco3HaHME NE(PUIMTOB COOCTBEHHBIX 3HAHMI M KOMIIETEHTHOCTEH B OOJACTH
bu3uku;

J — IUTAHUPOBAHHE CBOETO PA3BUTHUS B MPHOOPETCHUN HOBBIX (PM3MUECKUX 3HAHU,

J — CTpPEeMJICHHE aHAIM3UPOBATH W BBHISBIIATH B3aMMOCBSI3U MPHUPOJBI, OOIIECTBA U
HSKOHOMHKH, B TOM YHCJIE C HCIIOJIb30BaHHEM (DU3NIECKUX 3HAHUM;

. — OLIEHKAa CBOMX JCUCTBUH C YYETOM BIUSHUA Ha OKPYXKAIOUIYIO cpendy,

BO3MOJKHBIX TJIOOAJILHBIX HOCHGHCTBHﬁ.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymeraTe ocBOeHHs TporpaMMbl MO (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpaszoBaHusi y oOydvatomierocssi OyayT copMUpOBaHBI MeTampeaMeTHbIEe Pe3yJbTaThl,
BKIIIOHAIOIIKUEC TMO3HABATCIIBHBIC YHHUBCPCAJIBHBIC y‘~IC6HBIC HeﬁCTBHﬂ, KOMMYHUKAaTHUBHBIC
YHHUBEpCaJbHbIE yueOHbIE AeUCTBUS, PETYISATUBHBIE YHUBEPCAJIbHbIE YueOHbIE JeHCTBUS.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe JeHCTBHS
Ba3oBnble jJorndyeckue aeiicTBUA:

o BBISIBJISITH M XapaKTepU30BaTh CYIICCTBEHHBIC TIPU3HAKN 0OBEKTOB (SBICHHIA);

J yCTaHABIIMBaTh CYIIECTBEHHBIH TPU3HAK KiacCU(UKAIUU, OCHOBAaHUS IS
0000111eHUs U CPaBHEHUS;

J BBISIBIISITH  3aKOHOMEPHOCTH M TPOTHBOPEYUS B PACCMATPHUBACMBIX (DaKTax,
TAaHHBIX ¥ HAOTIOCHUSAX, OTHOCSIIUXCS K (PU3NYECKUM SBIICHUSM;

J BBISIBIISITh PUYMHHO--CJICJICTBEHHBIC CBSI3M MPU M3YYCHUU (PU3MUYECKUX SBICHUH

U TPOLECCOB, JeNaTh BBIBOJABI C HCIHOJb30BAHMEM JACAYKTHUBHBIX W HWHAYKTUBHBIX
YMO3aKJIIOYeHH, BBIIBUTATh TUIIOTE3bI O B3AaUMOCBS3AX (PU3NYECKUX BEIHUNH;

. CaMOCTOSITEIPHO BBIOMpaATh Croco0® pemieHuss ydeOHOW (u3nyeckor 3amauun
(cpaBHEHHE HECKOJBKHX BAapUAHTOB pEIIEHUs, BBIOOp HauboJiee MOAXOMAALIETO C YYETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarebCcKHe 1eCTBUA

L4 HCIIOJIb30BATh BOIIPOCHI KaK I/ICCJ'IC,I[OBaTeJ'IBCKI/Iﬁ HHCTPYMCHT IIO3HAHMA,

L4 IIPOBOAUTHE II0 CaMOCTOATCJIBbHO COCTaBJICHHOMY IIJIaHY OIIBIT, HECJIOKHBIN
(1)I/I3I/I‘{CCKI/H>'I SKCIICPUMCHT, HEOO0JIBIIOE HCCIICIOBAaHUEC (bH?)PI‘iGCKOFO SIBJICHUS,

L4 OLCHUBATH HAa IIPUMCHUMOCTb M JOCTOBCPHOCTH I/IH(bOpMaI_II/IIO, INOJIYYCHHYIO B
X04€ UCCICAOBAHHA NI SKCIICPUMCHTA,

L4 CaMOCTOATCIBHO (bOpMYJ'II/IpOBaTB 0606H_IGHI/I$I U BbBIBOJABI IIO pPE3ylibTaTaM
HpOBGI[éHHOFO Ha6JHOI[CHI/IH, OIIbITa, UCCIICAOBAHMAA,

L4 IIPOIrHO3UPOBATbL BO3MOXKHOC z[anLHeﬁmee pa3BUTHUC (1)I/ISI/I‘IGCKI/IX IIponeccoB, a

TaKXe BBIJBUIaTh MIPEANOI0KEHNU 00 UX PA3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmeii:

J NPUMEHSATH Pa3JInYHbIe METO/bI, HHCTPYMEHTHI M 3aIPOCHI NPH MOUCKE U 0TOOpE
MHGOpMAIIUY WK TaHHBIX C YIETOM IpeUI0KEeHHONW yueOHOH (hru3nyecKkol 3a1auu;

o aHaJM3UpOBaTh, CUCTEMATH3UPOBATh W  HMHTEPHIPETUPOBATh HH(POPMAILHIO
pa3NUYHBIX BUJOB U (GOPM NPEICTABICHHUS;

J CaMOCTOSITENIbHO BEIOMPATH ONTUMAIbHYIO (OPMY IpECTaBIeHNs HHPOPMALIUU U
WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, UHOW rpaduKoi u
UX KOMOMHAIUSMH.

KoMMmyHuKaTHBHBIC YHHBepCaIbHbIe y4eOHbIC JeHCTBHUA:



o B X0J/ie¢ 00CYXJIeHUsI yUeOHOTr0o MaTepuana, pe3yabTaToB JJA00pATOPHBIX PabOT |
MIPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCY)XJAeMOW TEMbl M BBICKA3bIBaTh HUJICH,
HalleJICHHbIC Ha PEIICHHE 3a/Iauyl U TOJIepiKaHie 01aroKenaTeIbHOCTH OOLICHUS,

J COTIOCTaBIATh CBOM CYXKJIEHHS C CYXICHHSAMH APYIHX YYaCTHUKOB JIMAJIOTa,
oOHapyXUBaTh Pa3IMYMe U CXOJICTBO MO3HIINH;

o BBIPA)KAaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U TUCbMEHHBIX TEKCTAX;

J NyOJMYHO TIPEACTABIATH PE3YJAbTAThl BBIOJHEHHOTO (U3UYECKOTO OIBITa
(9KcIIeprMeHTa, UCCIICAOBAHMS, TPOCKTA);

o NOHUMAaTh M UCIOJB30BAaTh NPEUMYIIECTBA KOMAHIAHONW M WHAMBUIYAILHOM
paboTHI PH pereHNH KOHKPETHOU (PU3UIECKO TPOoOIeMBI;

. MPUHAMATh LEIH COBMECTHOM NESTENbHOCTH, OPraHU30BBIBATH JIEHCTBHS TO €

JOCTHIKEHHIO: PACIPENIeNIATh PO, OOCYXIATh MPOIECCHl U Pe3yJbTaThl COBMECTHON pPabOTHI,
0000111aTh MHEHUS HECKOJIbKUX JIFOJICH;

o BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUrasi KAUECTBEHHOTO PE3ysbTara 1o CBOEMY
HaIPaBJICHUIO U KOOPJUHUPYS CBOU JAEUCTBUS C JPYTUMU WIEHAMU KOMAaH/Ibl;
J OIICHMBAaTh KayecTBO CBOEr0 BKJIaJa B OOMMH NOPOAYKT 1O KPUTEPHSM,

CaMOCTOSITENIbHO CPOPMYITHMPOBAHHBIM YYaCTHUKAMU B3aUMOJEHCTBHUSL.
PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranuszanms:

° BBISABJIATH HpO6J'IeMI)I B JXKHU3HCHHBIX H yqe6H1>Ix CUTyalusiXx, Tpe6y}om1/1x JJIA
pereHust GU3NIECKUX 3HAHUMT;

° OPUCHTHUPOBATLCA B Pa3IMYHBIX nmoaxogax IIPUHATHA peHIeHI/Iﬁ
(MHAMBHIyaTbHOE, IPUHSITHUE PELIEHUS B TPYIIE, MPUHATHE PELICHUH IPyNIoi);

. CaMOCTOSITENIBHO COCTABJIATH AITOPUTM pellleHrs PU3NYeCcKO 3a/1auM WM IIaHa

UCCIIEIOBAaHUSI € Y4€TOM  HMEIOIIMXCS PECypcoB M COOCTBEHHBIX  BO3MOXHOCTEH,
apryMeHTHPOBATh MpeJiaraéMble BapUaHThl PEIICHUM;

. JIenaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PEIICHHE.

CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

. JaBaTh a/IEKBAaTHYIO OLICHKY CUTYalluu U MpejuiaraTh IiaH e€ U3MEHEHNUS,

J OOBSACHATh MPUYUHBI JOCTIKEHUS (HEJOCTHKEHUS) Pe3yIbTaTOB JEsTEeNbHOCTH,
JaBaTh OLEHKY MPUOOPETEHHOMY OTIBITY;

J BHOCUTb KOPPEKTUBBI B JESATEIBLHOCTh (B TOM 4YHCIE€ B XOJ BBINOJIHEHUS

(bu3MYeCKOTo HMCCIeAOBaHUS WIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATEIHCTB, U3MEHHUBIINXCS
CUTYaIii, yCTAHOBJIEHHBIX OLINOOK, BOHUKIINX TPYAHOCTEH;

L4 OLCHUBATHL COOTBCTCTBUC PC3YJIbTAaTa LEJIHU U YCIIOBUAM,;

L4 CTaBUTH ce0s Ha MECTO APYyroro 4ejoBC€Ka B XOJ€ CIIOpa WM OUCKYCCHUU Ha
HAaYYHYIO TCMY, IOHUMATbh MOTUBbLI, HAMCPCHHSA U JIOTUKY APYTOI'O;

L4 IIpHU3HAaBaTb CBOE IIpaBO Ha OH_II/I6Ky IIpu pCUICHHUUA (1)PI3PILICCKI/IX 3aJa4 HUJIN B

YTBCPIKACHUAX HA HAYYHBIC TECMbI U TAKOC K€ ITPaBO APYTroro.

INPEJMETHBIE PE3YJIbTATBI

K koHIly 00yueHust B 7 Kjacce MpeIMETHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTDH y OOyUaIOIUXCS YMEHUI:

o UCIOJIb30BaTh MOHATHS: (DU3MYECKHEe M XUMHUUYECKHE SIBJICHHUS, HAOIIO/IEHUE,
HKCIIEPUMEHT, MO/JIeJIb, TMIIOTE3a, EMHUIBI (PU3MUECKUX BEIUYHH, aTOM, MOJIEKYJla, arperaTHble
COCTOSIHMS ~ BemiecTBa (TBEpAOE, JKUAKOE, Tra3000pa3HOE), MEXaHHMYECKOe JIBUXKEHUE
(paBHOMEpHOE, HEPABHOMEPHOE, IPSIMOJUHENHOE), TPACKTOpHUsS, PaBHOACHCTBYIOIIAs CHJIA,
nedopmarnus (yrpyras, IiacTU4eckas), HeBECOMOCTb, COOOIIAIOLTNECS COCY/Ibl;



. paznmuyath siBieHUs (IudQy3us, TEIIOBOE JBM)KEHHUE YaCTHI[ BEIECTBA,
PaBHOMEpPHOE JIBJKEHHE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEpLUS, B3aUMOJACHUCTBUE Tell,
paBHOBeCHE TBEPIBIX TEJ € 3aKPEIUIEHHOM OCBIO BpAILCHMs, Ilepefada JaBICHUs TBEPIBIMHU
TEJIaMH, JKUJKOCTSAMH U Ta3aMu, aTMOc(epHOE [aBJiCHUE, IUIaBaHHE TeJ, NPEBPAIICHUs
MEXaHWYECKON 3HEpPruM) IO ONHCAHUI0 HMX XapaKTEPHBIX CBOWCTB M Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JTaHHOE (PU3NYECKOE SBIICHUE;

. pacro3HaBaTh MPOSBICHHE W3YYCHHBIX (U3WYECKHUX SIBICHHH B OKpPY)KaIOIIEM
MHpE, B TOM 4YHCJI€ (PU3MUECKHE SBJICHUS B IMPUPOJE: MPUMEPHI JBIKCHHUS C PA3TUYHBIMU
CKOPOCTSIMU B XMBOW M HEXUBOW TMPHUPOJIE, NEUCTBUE CUJIBI TPEHHUS B IMPHUPOJICE U TEXHHKE,
BIMSIHUE aTMOC(EpPHOro MJaBJICHUS Ha JKMBOM OpraHusM, IUIaBaHWE pbIO, pblYaru B TeJe
YeJI0BEKa, IPU 3TOM ME€PEBOJUThH IMPAKTUUECKYIO 3aJjauy B y4EOHYIO, BBLACIAThH CYIIECTBEHHbIE
CBOMCTBa (IIpU3HAKN) PU3NYECKUX SBICHUI;

. ONMCHIBaTh M3yYEHHbIE CBOMCTBA Tel M (PU3MUECKHUE SIBICHUS, HCIOJIb3YS
¢uznyeckue BEeIMYMHBI (Macca, 00bEM, IIIOTHOCTh BEIECTBA, BPEMs, MyTh, CKOPOCTh, CPEIHSS
CKOPOCTh, CHJIa YIPYTOCTH, CUJIa TSDKECTH, BEC Tela, CHJIa TPeHHs, JaBiieHue (TBEpIAOro Tena,
KUJKOCTH, Tasza), BBITAJKUBAIOLIAs CUJIA, MeXaHWdeckass paboTa, MOIIHOCTb, IUIEHYO CHIIBI,
MOMEHT CHJbl, KO3((ULIUEHT TOJIE3HOTO JEWCTBHUS MEXaHHW3MOB, KHHETHYECKass U
MOTEHIIMaIbHAs DJHEPrus), NpU OINHWCAHWU TPABWIBHO TPAKTOBAaTh (U3HUYECKHI CMBICI
WCIIOJIb3YeMBIX BEIIMYMH, WX OOO3HAYEHUS W €IUHUIBI (PU3NYECKUX BEIUYHH, HAXOIUTh
(hopMyIIBI, CBS3BIBAIOIINE JAaHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU BEIMYUHAMH, CTPOUTH
rpaguKu U3y4eHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEITUYHH;

. XapaKTepU30BaTh CBOICTBA TeJ, (PU3NYECKUE SIBICHUS U IMPOLECCHI, UCIOJIb3YS
TpaBUJia CIOKEHUS CUJ (BJIOJIb OJTHOM MpsiMoit), 3akoH ['yka, 3akon [lackains, 3akoH Apxumerna,
MpaBWJIO paBHOBecHs pblyara (OJ0Ka), «30JI0TO€ MPAaBHIIO» MEXAaHUKH, 3aKOH COXpaHEHHS
MEXaHUYECKOI SHEPIHH, MIPHU 3TOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U 3alHCHIBAThH €TI0
MAaTEeMaTHYECKOE BBIPAKEHUE;

. 0O0BACHATh (U3UYECKUE SIBJICHUS, MPOLECCHl M CBOMCTBA Tel, B TOM YHCJE U B
KOHTEKCTE CHUTyallUd NPAKTUKO-OPUEHTHUPOBAHHOIO  XapaKTepa: BBISABIATh MPUYHMHHO-
-CJICICTBEHHBIC CBSI3H, CTPOUTh OOBSICHEHWE M3 |—2 JIOTMYECKUX IIaroB ¢ Omopoi Ha 1-2
M3YYEHHBIX CBOMCTBA PU3NYECKUX SBIICHUH, PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

. pemath pacu€THble 3amaud B 1—2 NEHCTBUS, MCIONB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBaNOIIME (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBHS 3a/layd 3alHChIBATh
KpaTKO€ YCJIOBUE, MOJCTABIATH (PU3MUYECKUE BEIUYUHBI B (OPMYIbl U MPOBOAUTH PACUETHI,
HAXOJHUTh CIIPABOYHBIEC TaHHBIE, HEOOXOAUMbIE IJIs PELICHUs 33a/1a4, OLIEHUBATh PEATUCTUYHOCTh
MOJTYYeHHOUN (M3MUECKOW BEIIMUNHBI;

. pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOIIM (U3NYECKUX
METO/IOB, B ONHCAHMU HCCIICIOBAHMS BBIACIATH IMPOBEPAEMOE MPEANOIOKEeHHE (TUIIOTE3Y),
pasnuyaTth ¥ WUHTEPIPETUPOBATH MOJYYEHHBIH pPE3yNbTaT, HAXOJIUTh OMIMOKM B XOJI€ OIBITA,
JIeNIaTh BBIBOJIBI 10 €r0 pe3ysbTaTaMm;

. IPOBOAMUTH OMBITHl MO HAOMIOJCHHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB Tel: (OpPMYIHPOBATH MPOBEPSEMBIC MPEANOIOKEHHUS, COOMpPaTh YCTAaHOBKY U3
MPeI0KEHHOTO 000PYA0BaHNUS, 3aMKUCHIBATh XO/1 OTBITa H (POPMYIUPOBATH BHIBOIBL;

. BBITIONHATH TpPsIMbIe HM3MEPEHUs] PAcCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa,
CWJIBI U TEeMIIepaTypbl C HCIOJIb30BAaHUEM aHAIOTOBBIX M HU(GPOBBIX MPHUOOPOB, 3aMUCHIBATH
NoKa3aHus MpUOOPOB ¢ YUETOM 33aJaHHOI a0COTIOTHOM MOrPEeNIHOCTH U3MEPEHUH;

. MPOBOAMTD UCCIEIOBAaHUE 3aBUCUMOCTH OJTHOM (pU3MUeCKON BETHUUHBI OT IPYTron
C UCTOJIb30BaHUEM TPSAMBIX H3MEPEHH (3aBUCUMOCTH MTYTH PAaBHOMEPHO JBHUXKYIIETOCS Tela OT
BpEMEHU JBIDKEHUS Tella, CHIIBI TPEHHUS CKOJBXKEHHs OT Beca Tela, KadyecTBa oOpaboTku
MOBEPXHOCTEU TEJl U HE3aBUCUMOCTU CHJIBI TPEHHS OT IUIOIIAJMA CONPUKOCHOBEHHUS TEJ, CUIIbI
YIPYrOCTH OT YAJMHEHHs MPY>KUHBI, BHITAIKHBAIOIIECH CHIIBI OT 00bEMa MOTPYKEHHON YacTu



Tela W OT IUIOTHOCTH JKUIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJlla, OT TIyOWHBI, Ha
KOTOPYIO MOTPYKEHO TEJO, YCIOBHM TUIABaHUS TEN, YCIOBUI paBHOBECHS phlyara u OJOKOB),
y4acTBOBATh B IUIAHUPOBAHWUU Y4EOHOTO HCCIICOBAHMS, COOMpATh YCTAaHOBKY W BBIMIOJHSTH
U3MEpEeHUs, CIeAys MPEAJOKEHHOMY TIUIaHy, (UKCUPOBATH PE3yAbTaThl IOJTY4EHHOU
3aBUCHUMOCTH (DU3MUYECKUX BEJIMYUH B BHJIE MPEIUIOKEHHBIX TaONMHWIl M TpaduKOB, IENaTh
BBIBO/IBI 110 PE3yJIbTaTaM MCCIICAOBAHUS;

. POBOJNTH KOCBEHHBIC M3MEPEHUS (PU3UYCCKHX BEIMYUH (TUIOTHOCTH BEIIECTBA
XKUJKOCTH U TBEPIOTO Teja, CUia TPEHHUS CKOJBKEHUS, JaBJICHUE BO3/yXa, BBHITAJKUBAIONIAsS
cuia, JNEUCTBYIOIIAsS HAa MOTPYXKEHHOE B KHUIKOCTh TENO, KOA(D(PUIIMEHT MOJIE3HOTO JECUCTBUS
MPOCTBHIX MEXaHU3MOB), CIEIYs MPEIJIOKEHHON WHCTPYKIMU: TPH BHITIOJIHEHUH H3MEPEHUN
coOupaTh IKCIEPUMEHTAILHYIO YCTAHOBKY U BBIYHCIISITH 3HAYCHUE NCKOMOW BEJTMYMHBI,

J coOnroAaTh MpaBWila TEXHUKH OE€30IacHOCTH Mpu paboTe ¢ J1abopaTOpPHBIM
000pyI0BaHUEM;
. yKa3bIBaTh MPUHILMUIBI JEHCTBUSA MPUOOPOB M TEXHUYECKUX YCTPOICTB: BECHI,

TEPMOMETpP, JWHAMOMETp, COOOIIAOLIMECS COCYAbl, OapoMeTp, pbluar, HOJABWXKHBIA U
HEMNOABWKHBIN OJIOK, HAaKJIOHHAs INIOCKOCTh;

J XapaKTepU30BaTh MPHUHILMUIBI ACUCTBUA HM3YYEHHBIX NMPUOOPOB M TEXHUYECKHUX
YCTPOICTB C OMOPOH Ha MX OMHCAHUA (B TOM YHMCIE: MOJIIUIHUKH, YCTPOUCTBO BOJOIPOBO/IA,
TUIPaBIMYECKUN TPecc, MaHOMETP, BBICOTOMEp, MOPIIHEBON HACOC, apeoMETp), HCHOJb3Ys
3HaHMUSI O CBOWCTBAX (U3NYECKUX SABJICHUH U HEoO0XoauMble (GU3NYECKHEe 3aKOHBl U
3aKOHOMEPHOCTH;

. MPUBOJUTh NpHUMEphl (HAXOAUTh HH(OPMALMIO O MpHUMEpax) MPaKTHYECKOrO
WCIO0JIb30BaHUS (PU3NYECKUX 3HAHHUM B MOBCEIHEBHOM XKU3HU JUIsl oOecrieueHus 0€30MmacHOCTH
npu oOpaleHHuH ¢ NpuOoOpaMH M TEXHUYECKMMH YCTPOMCTBAMM, COXPAaHEHMs 3JI0pOBbsl U
COOJIIOICHHS HOPM 3KOJIOTMYECKOT0 TIOBEJICHUS B OKPYKAIOLIEH cpene;

J OCYILECTBIISATh OTOOP MCTOYHMKOB MH(popMaluu B VIHTepHETE B COOTBETCTBHHM C
3alaHHBIM IIOMCKOBBIM 3aIpOCOM, HA OCHOBE MMECIOIIMXCS 3HAHUW W IYyTEM CpPaBHEHHUS
pa3NUYHBIX MCTOYHUKOB BBIIENATH HMH(OPMAIMIO, KOTOpas SBIAETCS MPOTHUBOPEUMBOM WM
MOXET OBITh HEJIOCTOBEPHOM;

o UCMOJb30BaTh IPU  BBINIOJHEHUHM Y4YeOHBIX 3aJaHUMl HayyHO--HOMYJSPHYIO
auTeparypy (U3MUEcCKOoro CcoJIep:KaHus, CIpaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHer,
BIaJeTh NPUEMAMU KOHCIEKTHPOBAHMS TEKCTa, NpeoOpa3oBaHus HMH(POpMALMU U3 OJHON
3HAKOBOW CHUCTEMBI B APYTYIO;

o CO3/1aBaTh COOCTBEHHbIC KPATKHUE IMUCbMEHHBIE U YCTHBIE COOOIIEHHS Ha OCHOBE
2-3 ucTOYyHMKOB MH(OpManuu (GU3MUECKOro coAepKaHHs, B TOM 4YHCiIe IyOIMYHO JenaTh
KpaTKHhe COOOILEHHsI O Pe3yJbTaTax MPOEKTOB MM YUeOHBIX UCCIIEIOBAaHUM, IPU 3TOM I'PaMOTHO
UCIOJb30BaTh U3YYEHHBIN MOHATUHHBIN anmapaTr Kypca (M3UKH, CONPOBOXJATh BBICTYIUIEHUE
MpE3CHTAlNEN;

o IOpU BBINOJIHEHUM YYEOHBIX TIPOEKTOB M HCCIEIOBAHUN  PaCHpEnessTh
00513aHHOCTH B I'PYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMU 3a/1a4aMU, CJICAUTH 32 BBHIIIOJHEHUEM
IUIaHA JIeHCTBMM, aJIeKBaTHO OLEHMBAaTh COOCTBEHHBIH BKJIAJ B JEATEIbHOCTb I'PYIIIHL,
BBICTPaNBaTh KOMMYHHUKATHBHOE B3aMMOJEHCTBUE, YUUTBIBAsI MHEHUE OKPYKAIOIIHX.

K koHIy oOyueHus B 8 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUaIOIUXCS YMEHUI:

J UCIIOJIb30BAaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKEHUE aTOMOB
U MOJIEKYJ, arperaTHbleé COCTOSIHUSI BEIECTBa, KpHUCTAIIMUYECKHe U aMopdHble Tena,
HACBILLEHHBI ¥ HEHACBILICHHBIN I1ap, BIAXKHOCTh BO3/lyXa, TEMIIEPATypa, BHYTPEHHSISI SHEPTus,
TEIUIOBOM JIBUTATENb, SJIEMEHTAPHBIN JIEKTPUUECKUN 3apsill, JIEKTPUUECKOE I10JIE, IPOBOIHUKN
U AUDJIEKTPUKH, IOCTOSHHBIHN 2JEKTPUYECKUN TOK, MATHUTHOE TIOJIE;



J pasnuyath siBJIEHUA (TEIUIOBOE PacIIMPEHHUE U CKaTUe, TEIUIoNepeayda, TeIIoBoe
paBHOBECHE, CMauMBaHUE, KalWJUIPHBIE SIBICHUS, HCIAPEHHME, KOHJECHCALMSA, IUIABJICHUE,
Kpuctauin3anus (OTBEpAEBaHUE), KUIEHUE, Teruionepenaya (TerionpoBOIHOCTb, KOHBEKIIHS,
U3JIy4yEHHUE), DJEKTpU3alMs TeJl, B3aUMOJACWUCTBUE 3aps0B, JIEHCTBUS AIIEKTPUYECKOIO TOKA,
KOPOTKOE 3aMbIKaHUE, B3aUMOJECHCTBYE MarHUTOB, 1€HCTBUE MAarHUTHOT'O IOJIsl HAa IPOBOJHUK C
TOKOM, 3JIEKTPOMAarHUTHas WHIYKLMS) 10 ONMCAHUI0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SBICHUE;

. pacro3HaBaTh MPOSBICHUE H3YYCHHBIX (U3NYECKUX SBICHHH B OKPYKAIOLIEM
MHpE, B TOM uHcie (U3UUECKUE SBJICHUS B IMPHUPOJAE: IMOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE SIBJICHUS B NPUPOJIE, KPUCTAJUIBI B IpHUpoje, uziydyeHue ColHLa, 3amMep3aHue
BOJIOEMOB, MOpPCKHE OpHU3bl, 00pa30BaHKE POCHL, TYMaHa, UHEsl, CHETa, 3JIEKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUUYECTBO JKUBBIX OpPraHM3MOB, MarHUTHOE MoJje 3eMiH, Apeid MOJIICOB,
pOJIb MarHUTHOTO TMOJISL JUId KU3HU Ha 3emile, TOJSPHOE CHUSIHHE, IpPU 3TOM INEpEBOJIUTH
MIPaKTUYECKYIO 3a/1auy B y4eOHYIO, BBIACIATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHUM;

. ONMCHIBaTh M3y4YEHHbIE CBOMCTBA Tel M (PU3MUECKHUE SIBICHUS, HCIOJIb3YS
¢u3nueckue BEIMYMHBI (TeMIEpaTypa, BHYTPEHHSISI 3HEPTHUsl, KOJIMUYECTBO TEIIOTHI, yJEIbHAs
TEIJI0EMKOCTh BELIECTBA, y/AeIbHas TEIUIoTa IUIaBJICHUS, yAeIbHas TerioTa napooOpa3oBaHMUsl,
yenbHas TEeIJIoTa CropaHus TOIUIMBA, KOA(PGUIIUEHT MOJIE3HOTO ACUCTBUS TEMJIOBON MAIWHBI,
OTHOCHUTENIbHAs BJIAXHOCTh BO31yXa, OJJIEKTPUUYECKUN 3apsl], CHJIA TOKa, DJIEKTPUYECKOE
HampspKeHHWe, CONMPOTHUBJICHHE MPOBOJAHMKA, YIEIbHOE COINpPOTUBIIEHHE BellecTBa, paboTa u
MOIIIHOCTh AJIEKTPUYECKOTO TOKA), MPU OMUCAHUM MPABHIIBHO TPAKTOBATH (PU3WYECKUI CMBICI
UCIOJIb3YEMBIX BEIMYMH, 0003HAYEHUS U €TUHULIBI PU3NYECKUX BEJIUMYUH, HAXOAUTh (DOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (U3UYECKYIO0 BEIUYMHY C JAPYTUMHU BEIMYWHAMHU, CTPOUTH TIpaduKu
M3YYEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIHUNH;

. XapaKTepH30BaTh CBOICTBA TeJ, (U3NYECKUE SIBICHUS U IMPOLECCHI, UCIOJIb3YS
OCHOBHBIE€ TIOJIO)KEHUSI MOJIEKYJIIPHO--KMHETUYECKOW TEOPUU CTPOEHUsS BEIIECTBA, MPUHIAI
CYNEpIO3UINK ToJIeH (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsiia, 3akoH Oma Juis
ydacTka 1emnu, 3akoH Jxoyns—JIeHna, 3akoH COXpaHEHUs SHEPTUH, IPU STOM J1aBaTh CIOBECHYIO
(bOopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUECKOE BhIPAKCHHUE;

. 00BACHATH (PU3MUECKHE MPOLIECCHl U CBOMCTBA Tell, B TOM YHCIIE U B KOHTEKCTE
CUTYaLMI NMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEPA: BBISABIIATH IPUUMHHO-CIEICTBEHHBIE CBSI3H,
CTPOUTHh OOBSICHEHHE M3 |—2 JIOTMYECKHX IIaroB ¢ OmMopodl Ha 1—2 H3yYEeHHBIX CBOHCTBA
(buznuecKkux ABJIeHUH, (PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEI;

. pemiath pacuéTHble 3amaud B 2—3 JEHCTBUS, MCIOJB3YS 3aKOHBI U (DOPMYIIBI,
CBs3bIBaNOIIME (U3MYECKHE BEIUYMHBI: Ha OCHOBE aHajdM3a YCIOBUSA 3aJauyd 3alluChIBATh
KpaTKOE YCJIOBHE, BBISBJISATH HEJOCTATOK JAHHBIX JJISl PEIICHUs 3aJaud, BHIOMpATh 3aKOHBI U
dbopmynbl, HeoOXoaUMBIE UIs €€ pelIeHHs, MPOBOAUTh PAcu€Thl U CPaBHUBATH MOJTYYEHHOE
3HaueHUE (PU3NYECKON BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

. pacro3HaBaTh MPOOJIEMBbI, KOTOPbIE MOKHO PELIUTh MPU MOMOIIM (U3NYECKUX
METOJIOB, HCIIOJb3ysl OINHMCAHUE HCCIEAOBaHUsS, BBIIEIATH IPOBEPSIEMOE MPEANOJIOKEHUE,
OLIEHUBATh MMPABWJILHOCTh MOPAJIKA POBECHUS UCCIIEI0BaHMs, 1€TaTh BEIBOIBI;

o IPOBOAMUTH OTBITHI TO HAOMIOJCHHUIO (PU3UYECKUX SBICHUN WU (PU3NIECKUX
CBOMCTB TeNl (KanWwUIApHbIE SIBJICHUS, 3aBUCHMOCTb [aBJIEHUS BO3/AyXa OT €ro o0béma,
TEMIIEPATYPhl, CKOPOCTU NIPOLECCAa OCTBIBAHMS W HArpeBaHus IPU M3JIYYEHUU OT IBETa
U3IyJaoue (mornomaroniei) MoBEpXHOCTH, CKOPOCTh MCIApPEHUs BOJbl OT TEMIEpaTypbl
KUAKOCTH U IJIOWAAHN €€ MOBEPXHOCTH, IEKTPU3ALMS TEJl U B3aUMOJECICTBUE DIIEKTPUUYECKUX
3aps/ioB, B3aUMOJCHCTBHME TMOCTOSIHHBIX MAarHUTOB, BHU3yalIM3alldsd MAarHUTHBIX MOJEH
MOCTOSIHHBIX MAarHUTOB, JACWCTBUS MAarHUTHOTO TOJISI HAa MPOBOJAHMK C TOKOM, CBOMCTBa
AJIEKTPOMArHWTa, CBOWCTBA  3JIEKTPOJBUTATENs  IOCTOSIHHOTO  TOKa):  (OpPMYIUpPOBATh



MpOBEpsSEMbIE TPEAIOJIOKEHHsI, COOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pyIOBaHHMS,
OTIHMCBIBATH XOJI OTBITA M (POPMYIHUPOBATH BBHIBOJIBI;

J BBIIIOJIHATh IIPSIMbIE H3MEPEHUS TEMIEpPaTypbl, OTHOCUTENBHON BJIA)KHOCTH
BO3JlyXa, CWJIbl TOKA, HAINPSDKEHMsI C HCIIOJb30BAaHUEM AHAJIOTOBBIX HPUOOPOB M JAaTUMKOB
(U3NYEeCKUX BEIUYMH, CPAaBHUBATh PE3YyJIbTaThl M3MEPEHUN C Y4€TOM 3aJaHHON aOCOIIOTHOMN
MOTPEIIHOCTH;

. IPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOH (PU3MUECKON BEIMYMHBI OT JPYroi
C HUCIOJIb30BAHUEM MPSIMBIX U3MEPEHMH (3aBUCHMMOCTb COIPOTHBIIEHHS INPOBOJHUKA OT €ro
JUIMHBI, TUIOIAIN HONEPEUYHOTO CEUYEHUs U YIEIbHOTO CONPOTUBIICHMS BEIIECTBA IPOBOIHUKA,
CWJIbl TOKa, HWAYLIEro uepe3 IPOBOJHHUK, OT HANpPsDKEHHMsT Ha MPOBOJHUKE, MCCIEI0BaHUE
[OCIEIOBATEBHOIO W MApajuIeIbHOTO  COEAVHEHUH  INIPOBOJHUKOB):  ILIAHUPOBATH
UCCleI0OBaHNE, COOMpaTh YCTAHOBKY U BBITIOJIHITH U3MEPEHHUSI, CIEAys NPEUI0KEHHOMY IUIaHY,
¢ukcupoBaTh pe3yiabTaThl MOJYYEHHOW 3aBUCHMOCTH B BHJE TaOiull U TpauKoOB, IeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

J MPOBOJUTh  KOCBEHHBbIE  M3MEPEHHUS  (U3NYECKUX  BEIUYMH  (yAenbHas
TEIUIOEMKOCTh BEILECTBA, COINPOTHBIIEHHE MPOBOJHUKA, pad0Ta U MOIIHOCTb IEKTPUUECKOTO
TOKa): IUIAaHMpPOBATb M3MEPEHUs, COoOMpaThb OKCIEPUMEHTAJIbHYI0 YCTaHOBKY, CJIeays
MPeI0KEHHOW HHCTPYKIUH, Y BHIYUCIISATH 3HaYEHUE BETUUYHHBI;

. coOnroAaTh MpaBWiIa TEXHUKH O€30IacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
000pyI0BaHHEM;
° XapaKTepu3oBaTb IMPHUHIIUIIBI }ICI\/'ICTBI/ISI N3Yy4YCHHBIX HpI/I60pOB U TEXHHUYCECKUX

YCTPOUCTB C OMOPOM HAa WX OMHCAHUA (B TOM YHCJE: CUCTEMa OTOIUICHHS JIOMOB, TUTPOMETD,
mapoBas  TypOWHa,  ammepMeTp, BOJBTMETP, CUETUYHMK  DJIIEKTPHUUECKOW  DHEPTHUH,
ANIEKTPOOCBETUTENIbHBIE ~ MPUOOPBI,  HarpeBaTelbHbIC  DJIEKTPONPHOOpPHl  (MPUMEpHI),
AIIEKTPUYECKHE TPEIOXPAHUTENH, DJICKTPOMArHUT, ODIIEKTPOJBUTATENh MOCTOSTHHOTO TOKa),
UCTIONB3ysl 3HAaHUS O CBOWCTBaX (DM3WYECKUX SBICHHUH W HEOOXOIUMBbIE (HU3UIECKUE
3aKOHOMEPHOCTH;

o pacro3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOMCTBA U U3MEPHUTEIBHBIC IPUOOPHI TI0
CXeMaM ¥ CXEMaTHYHBbIM pPHCYHKaM (KUJKOCTHBI TEpMOMETp, TEpPMOC, MCUXPOMETP,
THUTPOMETp, JBUraTelb BHYTPEHHEIO CrOpaHMsl, 3JEKTPOCKOI, PEOCTaT), COCTABJIATH CXEMBI
ANIEKTPUYECKUX IIEeTIeH C TOCIEeIOBATeIbHBIM U IapajuIe]IbHBIM COCIUHCHUEM 3JIEMEHTOB,
pas3nnyasi yCIOBHbIE 0003HAYEHUS 3JICMEHTOB JICKTPHUYCCKHX IICTICH;

o NPUBOJIUTh TIPUMEPHI (HAXOTUTh HWHGOPMAIMIO O TpUMEpax) MPaKTUIECKOTO
UCTIOJIb30BaHUsl (PU3NYCCKUX 3HAHWI B TIOBCEJIHEBHOW KU3HU Jisi oOecriedeHrs: 0€30acHOCTH
npu oOpamieHHd ¢ NPUOOpaMU M TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHCHHS 3IIOPOBbSI U
COOJIFOJICHHSI HOPM KOJIOTMUYECKOTO TIOBEJICHUS B OKPY)KAIOLICH Cpe/ie;

o OCYIIECTBIISATh MOMCK MH(pOpMaIu Gu3NIecKoro cojaepkanus B MHTepHeTe, Ha
OCHOBE HMMEIOIIUXCS 3HAHUN W TYTEM CpPABHEHHUS JIOTIOJIHUTEIBLHBIX HCTOYHUKOB BBIJCISATH
WHGPOPMAIIHIO, KOTOPAs SBJISIETCS IPOTUBOPEYUBOM MITH MOXKET OBITh HEJIOCTOBEPHOM;

o UCIIOJIb30BaTh TIPU BBINIOJHCHUM YYeOHBIX 3aJlaHUil  HAyYHO--TIOMYJISIPHYEO
TUTEeparTypy (QHU3MUECKOTO COJCpIKAaHUs, CIPABOYHBIC MaTepHajbl, pecypchl cetn WHTepHeT,
BNIaJIeTh MpUEMAMH KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHGOpPMALUA U3 OIHOMN
3HAKOBOW CHUCTEMBI B APYTYIO;

. co37aBaTh COOCTBEHHBIE MUCHMEHHBIE U KPATKHE YCTHBIE COOOIIeHHs, 0000Ias
MH(OPMALIUIO U3 HECKOJBKUX MCTOUYHHUKOB (PU3UYECKOTO COAEpKAHHS, B TOM YHUCIE MyOIHMYHO
MIPEJICTaBIATh PE3YNbTaThl MPOCKTHOW WM HCCIENOBATENbCKONW AESITeNbHOCTH, MHpPU ITOM
IrPaMOTHO HCIONB30BAaTh W3YUEHHBIH MOHATHUIHBINA ammapaT Kypca (U3MKH, COMPOBOXKIATH
BBICTYIUICHHE TIPE3EHTAIIHEH;

o MIPU BBITIONIHEHUHN Y4EOHBIX MPOEKTOB U HCCIEAOBaHUN (U3NYECKUX MPOIECCOB
pacnpenensts 00S3aHHOCTH B TPYIIE B COOTBETCTBUH C IMOCTABJICHHBIMH 33aJa4aMU, CIEAUTH 32



BBITMIOJTHEHUEM IUIaHa JCHCTBHIA M KOPPEKTUPOBATh €ro, aJeKBAaTHO OIICHHUBATh COOCTBEHHBIH
BKJIaJ| B JIEATEJILHOCTb TPYIIBI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aWMOJAEWCTBUE, NMPOSBIAL
TOTOBHOCTb Pa3periath KOH(IUKTHL.

K xoHIy oOyueHust B 9 Kjacce mpeaMeTHBIE Pe3ylbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIUXCS YMEHUH:

o UCIIOJIb30BaTh IOHATHUS: CUCTEMa OTCYETA, MaTepHalibHas TOYKa, TPAaeKTOPHUS,
OTHOCHTEIIFHOCTh MEXaHWYECKOTO JBWKEHUs, nedopmanus (yrnpyras, IUlacTUdecKas), TPeHHE,
LEHTPOCTPEMUTEIILHOE YCKOPEHHE, HEBECOMOCTb M IEPErpy3KH, LIEHTP TSHKECTH, aOCOJIIOTHO
TBEPOE TEJO, LIEHTP TSHKECTU TBEPJOTO TeJla, paBHOBECHE, MEXAHUYECKUE KOJIEOaHUs U BOJIHBI,
3BYK, HUHQPA3BYK U YJIbTPa3BYK, 3JEKTPOMArHUTHBIE BOJHBI, IIKaJIa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JAIIBHO30PKOCTh, CIIEKTPHI MCITYCKaHUs W TOTJIONIEHHs, anbda-, OeTa- u
ramma-Hu3JIy4yeHus, U30TOIbl, AepHAast SHEPTreTHKA;

J pa3nuyath sBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE MPSIMOJIMHENHOE IBH)KEHUE,
PaBHOYCKOPDEHHOE MPSAMOJIMHEHHOE JBH)KEHUE, CBOOOJHOE MaJeHHE TeJl, PaBHOMEPHOE
JBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJl, PEaKTUBHOE IBI)KEHME, KojeOaTelbHOe
JBUKEHHE (3aTyXarolllMe€ U BBIHY)KJCHHbIE KOJI€OaHMsI), PE30HAHC, BOJHOBOE JBUKEHHUE,
OTpakE€HHE 3BYyKa, IPSMOJIMHENHOE paclpoOCTPaHEHHE, OTPaKEHUE U IIPEIOMIICHHE CBETa,
[IOJIHOE€ BHYTPEHHEE OTPaKEHUE CBETa, PA3JIOKEHHE O€JI0ro CBeTa B CIEKTP U CIOXKCHHE
CHEKTPAJbHBIX I[BETOB, AMCIIEPCHS CBETA, €CTECTBEHHAsl pPaJMOaKTUBHOCTb, BO3HHWKHOBEHHE
JUHENYaToro CreKTpa HW3JIy4YeHHs) IO OIMUCAHHI0 MX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

J pacrno3HaBaTh MPOSIBJICHUE W3YYECHHBIX (PU3UUECKUX SIBJICHHI B OKpY)KarolleM
Mupe (B TOM 4Hciie (pU3ndecKue SBJICHUS B MPUPOJIE: NMPUIMBBI U OTJIMBBI, JBUKEHHE IUIAHET
CoJIHEYHOM CHUCTEMBI, PEAKTUBHOE JIBKEHUE JKUBBIX OPraHU3MOB, BOCIPHUSTHE 3BYKOB
KUBOTHBIMH, 3€MJIETPACEHHE, CEHCMMYECKHE BOJHBI, I[yHAMH, 5XO, LIBETA TEJ, ONTUYECKUE
SBJICHUS B MpHUpoJe, OHOJOTMYECKOe JEHCTBHE BUAMMOTO, YIbTPa(QUOIETOBOIO U
PEHTICHOBCKOTO M3JIydeHHUH, €CTECTBEHHBIH paJAMOaKTHBHBIA (OH, KOCMUYECKHE JIy4H,
paZMOaKTUBHOE W3JIy4YE€HUE MPUPOJHBIX MHHEPAJIOB, JI€HCTBUE paJMOAKTUBHBIX M3JIydeHUN Ha
OpraHu3M 4eJIOBEKa), MPU ATOM IMEPEBOAUTH MPAKTHUYECKYIO 3ajady B Y4eOHYIO, BBIIENATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKN) (PU3MUECKUX SBJICHUM;

. ONMCBIBATH M3YYEHHBbIE CBONCTBA Tel W (PU3MUYECKHE SBICHUSA, MHCIOJb3Ys
¢bu3nyeckre BeJIMYUHBI (CPEIHSISI U MTHOBEHHAsl CKOPOCTh Tejla IPU HEPaBHOMEPHOM JIBUKECHHUU,
YCKOpEHHE, IepeMElIeHNe, IyTh, YIJIOBas CKOpPOCTb, CWJIa TPEHUs, CUJIa YIPYrOCTH, CUIIa
TSKECTH, YCKOpEHHE CBOOOJHOIO NaJeHHs,, BeC Tela, HMILYJbC Teja, HUMIYJIbC CHIIBL,
MexaHuueckass paboTa M MOUIHOCTb, IOTCHLUUAIbHAs JSHEprus Teja, MOIAHATOrO0 Haj
IIOBEPXHOCTBIO 3€MJIM, MOTCHLUAIbHAS SHEPIusl CXKaTOW IPYKHUHBI, KUHETUYECKas SHEprus,
II0JIHAsl MeXaHWYecKasl SHEPrusi, NepuoJl U yacToTa KojaeOaHWi, [UIMHA BOJIHBI, TPOMKOCTb 3ByKa
U BBICOTA TOHA, CKOPOCTh CBETA, MOKA3aTelb MPEIOMIICHUS CPebl), IPU ONMUCAHUM MTPABUIBLHO
TPAKTOBATh (PU3MUECKUI CMBICIT HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUEHUS U €JUHULBI (PU3HUECKUX
BEJIMYUH, HAXOJUTh (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO (U3MYECKYIO BEIUYMHY C JPYTUMHU
BEJIMYUHAMMU, CTPOUTH IPa)UKU N3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIIMYMH;

o XapaKkTepu30BaTh CBOMCTBA Tell, (U3MYECKUE SBJICHUS M NPOLECCHI, MCIOJb3Ys
3aKOH COXPAHEHHUs DHEPIUH, 3aKOH BCEMHMPHOTO TATOTEHHUSA, NPUHLUII CYNEPIO3HLHMU CHII,
MIPUHLIMI OTHOCUTENBHOCTH ['anmuies, 3akoHpl HbIOTOHA, 3aKOH COXPAHEHHUS UMITYJIbCa, 3aKOHbI
OTPaXXCHHsI U IIPEJIOMJICHUS CBETA, 3aKOHBI COXPAaHEHUs 3apsA70BOrO M MACCOBOTO YHCEN NPHU
SJICPHBIX peakUsIX, IPU ATOM JaBaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA U 3allUCBIBATh €r0
MaTeMaTHYECKOE BBIPAXKECHHUE;

o OOBSICHATh (PU3MUYECKHE MPOLECCH U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATE MPUYNMHHO--CIIECICTBEHHBIE



CBSI3U, CTPOUTH OOBSACHEHNE U3 2—3 JIOTMYECKUX LIAaroB ¢ ONOPOil Ha 2—3 U3y4YEHHBIX CBONCTBA
bu3nUecKuX ABICHUN, (PU3NIECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

. pemiath pacy€THbIe 3aJauu (ONMUparouMecs Ha CUCTeMYy M3 2—3 ypaBHEHHH),
UCTIOJBb3Ysl 3aKOHBI U (OpMyJbl, CBA3BIBAIOIIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaJM3a
YCJIOBHS 3a/laud 3alKChIBaTh KPATKOE YCIOBHE, BBIABIATH HEIOCTAIOMINME WIM W30BITOYHBIC
JaHHBIE, BBIOMPATh 3aKOHBI M (HOPMYIbI, HEOOXOAUMBIEC IJISi PEIICHUS, TPOBOIUTH PACYETHI U
OILICHUBATh PEATMCTUYHOCTD MOJTYIEHHOTO 3HAYCHUS (PU3NIECKOIN BETMUNHBL;

J pacro3HaBaTh HPOOIEMBI, KOTOPbIE MOKHO PEIIUTh MPH MOMOIIH (PU3HMYECKHX
METO/IOB, HCIIOJIb3YSl OIMCAaHUE WCCIIEIOBaHMs, BBIAEIATh IPOBEPSAEMOE IPENAIOJIOKEHNUE,
OLICHUBATh  MPABUJIBHOCTh TMOpSAKA  NPOBEACHUS  MCCICNOBAHWS, JeNIaTh  BBIBOJBI,
MHTEPIPETHPOBATH PE3YJIbTAThl HAOIIOICHHIA U OIIBITOB;

o MPOBOJIUTH OTBITH 10 HAOMIOACHUIO (HU3UYECKUX SBICHUH WM (PU3HYecKHX
CBOMCTB TeJ (M3ydeHHe BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHMs SHEPruH, 3aBUCUMOCTb
nepruosia KoJeOaHWH TPYKWHHOTO MasTHHUKAa OT MAacChl Tpy3a W IKECTKOCTH NPYXKUHBI U
HE3aBHCHUMOCTh OT aMIUIUTY/Abl MajblX KoJIEOaHWH, MPSIMOJIMHENHOE pacHpOCTpaHEHUE CBETa,
pasznokeHue Oeroro cBera B CHEKTP, W3YYEHHE CBOMCTB M300pakeHHUs B IJIOCKOM 3€pKaie U
CBOMCTB M300pakeHuUs IpeIMeTa B COOMparolel JIMH3€e, Ha0Jt0/IeHUE CILTOMIHBIX U JINHEHYaThIX
CIIEKTPOB M3JIy4EHHUS): CaMOCTOSTENBHO CcOOWMpaTh YCTAaHOBKY U3 HM30BITOYHOTO Habopa
000pyIOBaHMs, OMUCHIBATH X0 OTIBITA U €T0 PE3yIbTATHI, (POPMYIUPOBATH BHIBOIHI;

o MIPOBOJUTH MPU HEOOXOAUMOCTH CEPHUIO MPAMBIX U3MEPEHUHN, OTIPEeNisis CpeHee
3HAYCHHE M3MEPSIEMON BeNUYUHBI ((DOKYCHOE PacCTOsTHUE COOMPAOIICH JTUH3bI), 000CHOBHIBATH
BBIOOD crtoco0a nu3mMepeHus (M3MEepPUTEIHHOTO MPUOopa);

. MPOBOJUTH  MCCIENOBAHUME  3aBUCUMOCTEM  (PU3MYECKMX  BEIMYMH  C
WCIOJIb30BAHMEM MPSAMBIX U3MEPEHHH (3aBUCHMOCTh IyTH OT BPEMEHH MPU PaBHOYCKOPEHHOM
IBUKEHUHM 0e3 HayallbHOM CKOpOCTH, Mepuoja KojeOaHWH MaTeMaTH4ecKoro MasiTHUKa OT
JUIMHBI HUTH, 3aBUCUMOCTH yIJIa OTPaXeHHsI CBETa OT yIyla MaJeHUs M yrjia MpeloMIIEHUs OT
yria maJeHud): IUIAHUPOBAaTh HCCIIEJOBAHHME, CAaMOCTOSITENIBHO COOMpAaTh  YCTaHOBKY,
(buKcHpoBaTh Pe3yabTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3MYECKMX BEIMYMH B BUAE TAOIUI] U
rpaduKoB, IeaTh BBIBOJIBI 110 pe3yJibTaTaM HCCIEI0BaHMUS;

o IPOBOJANUTH KOCBEHHBIE M3MEpPEHHUs (PU3MUECKUX BEIUYUH (CPEAHSsl CKOPOCTh U
YCKOpEHHE Tella IMpU PaBHOYCKOPEHHOM JIBIDKEHUH, YCKOpPEHHE CBOOOJHOTrO MaJCHUS,
KECTKOCTh MPYKUHBI, KOIPPHUIIMEHT TPEHUs CKOJIbKEHHUS, MEXaHu4ecKas paboTa U MOIIIHOCTb,
4acToTa U MepuoJi KojJebaHui MaTeMaTHUeCKOTrO M MPY>KUHHOTO MasTHUKOB, ONTHYECKas Cuiia
coOuparomieid  JMH3bL, PpaAUOAKTUBHBIN  (OH): IUIAHMpPOBATH U3MEpPEHHs, coOuparhb
AKCIEPUMEHTAJIbHYIO YCTAHOBKY U BBIMIOJIHATH U3MEPEHHUSI, CIEAYS MPEIOKEHHOW HHCTPYKIIUHY,
BBIYHCIISATH 3HAYCHUE BEJIMYUHBI U aHATU3UPOBATH MOJTyYEHHBIC PE3YAbTAThl C YUETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUN;

o coOnroAaTh MpaBWiia TEXHUKH OE30MacHOCTH Mpu paboTe ¢ J1abopaTOPHBIM
o0opynoBaHuem;
o pa3inuuaTh ~ OCHOBHBbIE  MPHU3HAKM  M3YYCHHBIX  (U3MUYECKUX  MOJEJei:

MaTCpHrajibHasd TOYKaA, a0COJIFOTHO TBép,[[O@ TCIIO, TOYEUHBIN UCTOUHUK CBCTA4, JIYy4, TOHKAaA JINH34,
I1aHETapHasA MOJCJIb aATOMaA, HYKJIOHHAs MOICIIb aTOMHOTIO Apa;

L4 XapaKTCpU30BaTh IMMPUHIUIIBI JIEeNCTBUSA N3YYCHHBIX HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB C OHOpOfI Ha HUX OIIMCaHUuA (B TOM 4YHUCJIC: CIIMAOMETP, AATUUKH IIOJIOKCHUA,
pacCToAHUA W YCKOPCHUS, PpaKCTa, 53XO0JIOT, OYKH, IICPUCKOII, (I)OTOaHHapaT, OINITUYCCKUC
CB€TOBOJbI, CIICKTPOCKOII, AO3UMETP, KaMepa BI/IJ'ILCOHa), HCIIOJIB3Yyd 3HAaHUA O CBOMCTBax
(I)I/ISI/ILICCKI/IX SIBIICHUH U HeO6XO)II/IM]':>Ie (I)I/ISI/ILIGCKI/IG 3aKOHOMCPHOCTHU;,

L4 HUCIIOJIb30BATL CXEMbl U CXCMATHYHBLIC PUCYHKH H3YUCHHBIX TCXHHUYCCKUX
yCTpOfICTB, HU3MCPHUTCIIbHBIX HpI/I60pOB N TCXHOJIOTHYCCKUX IMPOLECCOB IMPpU PCHICHUU y‘-ICGHO--



MPAKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JIJISl IIOCTPOSHUSI M300paKEHUH B IJIOCKOM 3€pKayie U
coOuparorei JuH3e;

° NPUBOAUTH TpPUMEpPHl (HAXOAUTh HMH(OPMALUIO O MPUMEPax) MPAKTUYECKOTO
UCTOJb30BaHUs (PM3NYECKUX 3HAHHI B TIOBCEJIHEBHOW >KU3HU sl o0ecriedyeHnus 0e30macHOCTH
npu oOpameHud ¢ npudopaMu M TEXHHUYECKMMH YCTPOWCTBAMH, COXPAaHEHHS 3JI0POBbSI U
COOITIOJICHHUS HOPM KOJIOTUYECKOTO TIOBEJICHUS B OKPY)KAIOLIEH Cpee;

° OCYILECTBIIATh NOUCK HH(popManuu ¢usnueckoro cojepxanuss B MHTepHeTe,
CaMOCTOSITCNIBHO  (OpMYJIHPYsT  TTOUCKOBBIM  3alpoc, HAXOJWTh IYTH  OINpPEICICHHS
JIOCTOBEPHOCTHU TOJy4€HHON MH(OpPMAIMK HA OCHOBE MMEIOIIMUXCS 3HAHUI U JOTIOJTHUTEIBHBIX
HCTOYHHKOB,

° WCIIOJIb30BAaTh TMPH BBIMOJHEHUH Y4YEOHBIX 3aJaHUl Hay4YHO--IOMYJSPHYIO
nuTepaTypy (GU3MYECKOTO COJEp)KaHUs, CIpPaBOYHBIE MaTepuaibl, pecypchl cetu HHTepHer,
BJIaJIETh MpUEMAMH KOHCIIEKTHPOBAHMUS TEKCTa, NpeoOpa3oBaHus HH(GOpPMaLUKW U3 OJHOMN
3HAKOBOM CUCTEMBI B IPYTYIO;

° cO31aBaThb COOCTBEHHBLIE IMHMCHLMEHHBLIE U YCTHBIC COO6H1€HI/I$I Ha OCHOBC
nH(pOpMaLUK U3 HECKOJIbKMX UCTOYHUKOB (PU3NYECKOrO COJEPKaHUs, IYOJUYHO MPEICTaBIATh
PE3YIbTATBI HpOCKTHOfI i I/ICCJIGI[OBaTeHBCKOﬁ ACATCIIBHOCTH, IIpAU OJ3TOM TI'PaMOTHO
MCI0JIb30BATh U3Y4YEHHBIN MOHATHIHBIN anmapar u3yd4aeMoro paszena (pU3uKu U cOnpoBOKAAThH
BBICTYIUICHUE TPE3CHTAINEH C YIETOM 0COOCHHOCTEH ayIUTOPUU CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Ne | HammeHoBaHuHe pa3/iesioB M TeM POrpaMMbl KosangecTBo 4acoB DJIeKTpOHHBIE (HU(PPOBLIE)
n/m Bcero | Kontpoasnbie | Ipaktuueckue | 00Pa3oBaTebHbIe Pecypehbl
padoThI padoTsI

Pazgen 1. @usuka v eé poJib B IO3HAHMM OKPYKAIOLIEr0 MUPa

1.1 | ®usuka - Hayka o0 IPUPOJIE 2 Bubmoreka [TOK
https://m.edsoo.ru/7f416194

1.2 | ®usnyeckue BEITMYUHBI 2 1 bubaunoreka [JOK
https://m.edsoo.ru/7f416194

1.3 | EcrecTBeHHOHayYHBII METO/ MO3HAHUS 2 1 bubaunorexa [JOK
https://m.edsoo.ru/7f416194

Hroro no pazaeny 6

Paznen 2. IlepBoHayajbHbIe CBEACHNS 0 CTPOCHHH BelllecTBa

2.1 | Ctpoenue BelecTBa 1 Bubmuoreka [TOK
https://m.edsoo.ru/7f416194

2.2 | JIBW>keHHE U B3aUMOJCHCTBHEC YaCTHI] BEIISCTBA 2 1 bubaunoreka [JOK
https://m.edsoo.ru/7f416194

2.3 | ArperaTHble COCTOSIHUS BEIIIECTBA 2 bubanoreka [JOK
https://m.edsoo.ru/7f416194

HWroro no pazzpery 5

Pasnen 3. JIBuikeHune U B3auMojieiicTBue Te

3.1 | MexaHu4ecKoe ABUKECHUE 3 bubanoreka [JOK
https://m.edsoo.ru/7f416194

3.2 | Unepuus, Macca, IIIOTHOCTD 4 1 bubanoreka [JOK
https://m.edsoo.ru/7f416194

3.3 | Cuna. Buasl cun 14 1 2 bubanoreka [JOK
https://m.edsoo.ru/7f416194

HWroro no paznery 21

Pa3nen 4. JlaBjieHue TBEPABIX TeJl, JKUAKOCTEH M ra3oB

4.1 | Hasnenwue. Ilepenava qasneHns TBEPIABIMHU TEIAMH, JKUAKOCTSIMA U Ta3aMHU 3 Bubmmoreka IIOK
https://m.edsoo.ru/7f416194

4.2 | JlaBeHUE KUIKOCTH 5 bubamorexa [JOK
https://m.edsoo.ru/7f416194

4.3 | ATMocdepHOe DaBIeHHUE 6 Bubmmoreka [IOK
https://m.edsoo.ru/7f416194

4.4 | [eiicTBHE XKHUIKOCTU M ra3a Ha MOTPYKEHHOE B HUX TEIO 7 1 3 Bubmmoreka [IOK




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

Hroro no pazgeny 21

Pa3gen S. PaGota 1 MOIIHOCTB. JHeprus

5.1 | Pabora 1 MoIHOCTH 3 1 Bubmoreka [IOK
https://m.edsoo.ru/7f416194

5.2 | TlpocTbie MEXaHU3MBI 5 1 Bubmoreka [TOK
https://m.edsoo.ru/7f416194

5.3 | MexaHuueckasi HEPTus 4 1 Bubmoreka [TOK
https://m.edsoo.ru/7f416194

Hroro no pazaeny 12

PeszepBHOE Bpemst 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 10




8 KJIACC

Ne | HaummeHoBaHHe pa3/ieioB M TeM NPOrpaMMbl KosangecTBo 4acoB DJIeKTpOHHBIE (HU(PPOBHIE)
n/n Bcero | Konrtpoasusie | Ipakruueckue | 00pa30BaTebHbIC pecypebl
padoThI padoThI

Pa3nea 1. TenuioBble siBJICHUS

1.1 | CtpoeHue u CBOMCTBA BEIIECTBA 7 2 Bubmoreka [TOK
https://m.edsoo.ru/7f4181ce

1.2 | TennoBele npoueccs 21 1 2 bubnmnorexa [JOK
https://m.edsoo.ru/7f4181ce

Hroro no pazaeny 28

Paznen 2. DnekTpryecKkre U MATHUTHBIE SIBJIEHUS

2.1 | DnexTpudeckue 3apsiibl. 3apsbKeHHBIE Tella U UX B3aUMOJICHCTBHE 7 bubmuoreka [TOK
https://m.edsoo.ru/7f4181ce

2.2 | TIoCTOSIHHBIN SJEKTPUUECKUN TOK 20 1 3 Bubmuoreka [TOK
https://m.edsoo.ru/7f4181ce

2.3 | MarHuTHbI€ SIBJICHUS 6 1 3,5 Bubmuoreka [TOK
https://m.edsoo.ru/7f4181ce

2.4 | DaexTpoMarHuTHas UHIYKINS 4 Bubmuoreka [TOK
https://m.edsoo.ru/7f4181ce

HWroro no pazpery 37

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 3 10,5




9 KJIACC

Ne | HammeHoBaHHe pa3/iesioB M TeM IPOrpaMMbIl KosangecTBo 4acoB DJIeKTPOHHBIE (HHU(PPOBHIE)
n/m Bcero | Kontpoasubie | Ipaktuueckue | 00Pa3oBaTelbHbIe pecypehbl
padoThI padoTsI

Pasznen 1. Mexanu4ueckue siBJIeHHUS

1.1 | MexaHudeckoe ABHKEHHE U CIIOCOOBI €r0 OITHUCAHHS 10 1 1 Bbubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6

1.2 | B3aumoneticTBue e 20 1 2 bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6

1.3 | 3akoHBI COXpaHEHUS 10 3 Bubmuoreka [IOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazaeny 40

Pa3znen 2. MexaHnuecKue Koje0aHUsI M BOJHbI

2.1 | Mexanunueckue KonebaHus 7 3 bubaunoreka [JOK
https://m.edsoo.ru/7f41a4a6

2.2 | MexaHuueckue BOJIHBI. 3BYK 8 1 3 bubnuoteka LIOK
https://m.edsoo.ru/7f41a4a6

HWroro no pazpery 15

Pa3aen 3. Dy1eKTPOMarHUTHOE TOJI€ M 3JIEKTPOMATHUTHBIE BOJHbI

3.1 | DaexTpoMarHuTHOE I0JIE U AJIEKTPOMATHUTHBIE BOJTHBI 6 1 bubnuoreka I[JOK
https://m.edsoo.ru/7f41a4a6

HUroro no pazpery 6

Paznen 4. CBeToBbBIE ABJIEHUS

4.1 | 3akOHBI pacIpOCTpPaHEHHS CBETa 6 2 bubanoreka [JOK
https://m.edsoo.ru/7f41a4a6

4.2 | JIuH3bI U ONTHYECKHE TIPHOOPHI 6 3 bubnuoreka IJOK
https://m.edsoo.ru/7f41a4a6

4.3 | PaznoxeHnue Oeoro cBera B CIEKTp 3 1 2 bubnuoreka I[JOK
https://m.edsoo.ru/7f41a4a6

Wroro no paznery 15

Pa3nen 5. KBanroBble sIBJICHHUS

5.1 | UcmyckaHue 1 IOTIIOMIEHNE CBETa aTOMOM 4 1 bubamorexa [JOK
https://m.edsoo.ru/7f41a4a6

5.2 | CtpoeHne aTOMHOTO siipa 6 Bubmmoreka [IOK
https://m.edsoo.ru/7f41a4a6

5.3 | SnepHble peakiyn 7 1 1 Bbubmmoreka [IOK




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

Wroro no pasneny 17

Paznea 6. IloBTopuTe1bH0-0000 A0 NI MOAYIb

6.1 | IloBTOpeHMEe U 000OOIICHHE CoAepKaHus Kypca hu3uku 3a 7-9 Kitacc 9 1 Bubmoreka [TOK
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 9

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 5 24




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
Ne Tema ypoka KosangecTBo 4acoB Hara DJIeKTpOHHBIE NH(pPOBLIE
n/m Bcero | Kontpoasusie | Ipaktuueckue | M3YUeHHs | 00paszoBaTebHbIE Pecypehbl
padoThI padoThI
1 BBonHblii nHCTpYKTaX 110 T/0. PH3rKka — Hayka o npupoje. SBIeHuUs MPUpPOIbI 1
2 duznyeckue Tena v sIBICHUS 1
3 duznyeckre BEIMYUHBI U UX U3MEpPEHHE 1
4 JlaGopaTopHas padota Nel "OmnpeneneHue 1CHbI SICHIS U3MEPUTEIIEHOTO 1 1
npubopa”
5 Mertonbl HaygHOro no3Hanus. Onucanve GU3NMIECKHUX SIBIICHHUHA C ITOMOIIBIO 1 bubmuoreka [TOK
Mozenen https://m.edsoo.ru/ff09f72a
6 Crtpoenue BeniectBa. OMBITHI, T0Ka3bIBAIOIIUE TUCKPETHOE CTPOCHUE BEIIECTBA 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff09fe0a
7 JBwxenue yactul Beniectsa. Juddysus B razax, >KUIKOCTAX U TBEPABIX TeNax. 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0a013e
8 BzaumopeiicTBre (MPUTSTUBAHUE U OTTAIKUBAHKE) MOJICKYJ 1
9 ArperaTHbIE COCTOSTHUS BEIIECTBA 1
10 | OcobeHHOCTH arperaTHbIX COCTOSIHUM Bojibl. O0O00IIEHHUE 110 pa3ieny 1 bubnuoreka IJOK
«IlepBoHauaIbHBIC CBEACHUS O CTPOSHHUHU BEIIECTBAY https://m.edsoo.ru/ff0a0378
11 MexaHnueckoe ABIKEHHE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JIBIKEHUE 1 bubnuoreka [JOK
https://m.edsoo.ru/ff0a05c6
12 Cxopoctb. EnuHUIIEI CKOpOCTH 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0a079¢
13 Pacuer myTu 1 BpeMeHH JBIKEHUA 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0a0ae4
14 Wneprmss. Macca — mMepa HHEpTHOCTH Tel 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0a0c10
15 Ypok-uccienoBanue «OMBIT IO OMPEAETCHNIO MACcChl Tella Ha PRIYaKHBIX Becax» | 1 1
16 [TnotHOCTP BemecTBa. Pacuer Macchl M 00beMa TeNa Mo €ro MIOTHOCTH 1 Bubmmoreka IIOK
https://m.edsoo.ru/ff0a0fee
17 Jlabopatophast pabota «OrmpezaeneHue IOTHOCTH TBEPIOTo Telay 1 1
18 Pemrenne 3agau o teme "[lmoTHOCTE BemecTsa" 1 bubamorexa [JOK
https://m.edsoo.ru/ff0al23c
19 Kontponbras pabora "Mexannueckoe apmxenue”, "Macca", "[1notHOCTB" 1 1 Bubmmoreka [IOK
https://m.edsoo.ru/ff0alcc8
20 Cuita Kak XapakTepucTiKa B3ammoaeiicteust ten. Cumna ynpyroctd. 3akoH ['yka 1




21 JlaGopaTopnast pabota «3ydeHne 3aBUCUMOCTH pacTsKeHus (aedopmarim)
MIPYKUHBI OT PUIIOKECHHON CHIIBD)
22 [[S1Bnenue Tsrorenus. Cuna TSKECTH
23 CBs13p MEX/ly CHIION TSDKECTH U Maccoi Tena. Bec Tena. Pemenue 3anad mo teme Bubnmnoreka [TOK
"Cwua tsoxectr” https://m.edsoo.ru/ff0al778
24 Cuna TspKecTd Ha Ipyrux ruanerax. Gusznyeckue XapakTepUCTUKU TIaHET Bbubaunoreka [JOK
https://m.edsoo.ru/ff0al1502
25 W3mepenue cun. [lunamomeTp bubnmnorexa [JOK
https://m.edsoo.ru/ff0al8cc
26 Bec tena. HeBecomocTh Bubmuoreka [TOK
https://m.edsoo.ru/ff0al1778
27 Crnoxxenue IByX CuJjl, HAPaBJISHHBIX 110 OJHON NpsiMoi. PaBHOEHCTBYIOIIAS CHJIT Bubmuoreka [TOK
https://m.edsoo.ru/ff0ala70
28 Pemenue 3aaau no teme "PaBHozelicTBytomas cun'
29 Cuna TpeHus u e€ BUIbL. TpeHue B MPUPOJIE U TEXHUKE Bubmuoreka [TOK
https://m.edsoo.ru/ff0alb9c
30 Pemienne 3amau Ha onpenenieHue paBHOACHCTBYIOIIECH CHIIBI
31 Pemrenue 3amau mo Temam: «Bec Tenay, «['paduyueckoe H300pakeHUE CHID», Bubmuoreka [TOK
«Cunb», «PaBHOJEHCTBYOIIAs CUIDY https://m.edsoo.ru/ff0alde0
32 Konrponbhas pabora 1o Temam: «MexaHndyeckoe JABmkeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «['paduueckoe nzoodpakenue cum», «CUibh)
33 Hasnenue. CriocoObl yMEHBIICHHS U YBEJIMYCHUSI TABICHUS bubnuoreka [JOK
https://m.edsoo.ru/ff0a20a6
34 JaBnenue ra3a. 3aBUCUMOCTb JaBJICHHS ra3a oT 00bEMa, TeMIepaTyphl bubnuoreka IJOK
https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIME TEIAMU, KUIKOCTIMH U Ta3aMu. 3akoH [lackamns bubanoreka [JOK
https://m.edsoo.ru/ff0a25b0
36 JlaBieHne B )KUAKOCTHU M Trase, BEI3BAHHOE JIEHCTBHEM CHIIBI TSKECTH bubanoreka [JOK
https://m.edsoo.ru/ff0a2718
37 Pemenne 3aaa4 o Teme «JlaBieHne B KUIKOCTH | ra3e. 3akoH Ilackams» Bbubmmoreka IIOK
https://m.edsoo.ru/ff0a2826
38 Coobmaromuecs: cocyabl Bubmmoreka IIOK
https://m.edsoo.ru/ff0a2970
39 I'mopaBnuueckuii mpecc bubnuoreka I[JOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuraeBoit )KUIKOCTHBIH HACOC
41 AtMmoctepa 3eMu 1 IPUIUHEL € CYIIECTBOBAHUS Bubmmoreka [IOK
https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. ATMocdepHOe naBieHue Bbrbnmnoreka [TOK




https://m.edsoo.ru/ff0a2b5a

43 Nsmepenne atmochepHoro nasienus. OmsiT Toppruemim bubaunorexa [JOK
https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTH aTMOC(EPHOTO JTABJICHUS OT BBEICOTHI HAJl YPOBHEM MOPS bubaunorexa [JOK
https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmocepHoe naBiIcHUE Ha Pa3IMYHBIX BBICOTAX Bubmoreka [IOK
https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3amay mo teme " AtmochepHoe aaBiieHue"
47 JeiicTBre )KUAKOCTU U Ta3a HA MOTPYKEHHOE B HUX TeNO. ApXUMeoBa Cuiia Bbubaunoreka [JOK
https://m.edsoo.ru/ff0a3276
48 JlabopaTopHas pabota «OnpeneieHue BRITATKABAIOIICH CHIBI, ICHCTBYFOIICH Ha 1 Bubmuoreka [TOK
TEeJI0, IOTPYKEHHOE B KUJIKOCTH) https://m.edsoo.ru/ff0a33fc
49 JlaGopaTopHas pabota mo Teme «lccnemoBanue 3aBUCHMOCTH Beca Tella B BOJIC 1 Bubmuoreka [TOK
0T 00béMa NMOrPY)KEHHOH B )KUAKOCTh YaCTH TeJa» https://m.edsoo.ru/ff0a3514
50 [TnaBanue Ten Bubmuoreka [TOK
https://m.edsoo.ru/ff0a3a96
51 JlaGopatophast pabora "KoHcTpynpoBanue apeoMeTpa Wil KOHCTPYHpPOBaHKE 1
JIOJIKH U OTIpejieNneHue e€ rpy30noabEMHOCTH"
52 Pemenne 3amau mo temam: «IlnaBanue cynos. Bo3nyxomnaBanue», «/laBienue bubaunoreka [JOK
TBEPIBIX TeJ, )KUAKOCTEH 1 ra30B» https://m.edsoo.ru/ff0a3654
53 KonrponbHas pabora 1o teme «JlaBieHre TBepabIX Te, KUIKOCTEH U ra30B»
54 MexaHuueckas pabora bubanoreka [JOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTb. EnMHALIBI MOIIIHOCTH bubanoreka [JOK
https://m.edsoo.ru/ff0a3{82
56 Ypok-uccienosanue "Pacu€r MOITHOCTH, pa3BUBaEMOIl IIpH NOABEME 110 1
nectaure"
57 IIpocteie Mexanu3Msbl. Poryar. PaBHOBecue cuil Ha pbryare
58 Prryaru B TexHuke, ObITYy U npupoge. JlabopaTopHas padora «VccnenoBanue 0.5 bubnuoreka I[JOK
YCIIOBHI PaBHOBECHS pbIUara https://m.edsoo.ru/ff0a478e
59 Pemenue 3anad no teme «Y CI0BUSI pABHOBECHS PbIYara bubnuoreka I[JOK
https://m.edsoo.ru/ff0a48a6
60 | Koadpuumenr nonesnoro neicteus Mmexannsma. Jlaboparopnas padbora 0.5
«M3mepenne KIIJ[ HakJIOHHOW MIIOCKOCTH
61 Pemenue 3apad o Teme "Pabora, montHocTs, KIT/" bubamorexa [JOK
https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprus. Knnerndeckas u OTSHITHAIBHAS SHEPTHS Bubmmoreka [IOK
https://m.edsoo.ru/ff0a4252
63 3aKoH COXpaHEHUS MEXaHUIECKOH SHEPTHU Bubmmoreka [IOK




https://m.edsoo.ru/ff0a4360

64 YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEPUMEHTAIBHOE ONPEEICHUE U3MEHEHUS 1 1
KHHETHYECKON M MOTEHITNAFHON SHESPTHH MIPY CKATHIBAHUH TEJIa TI0 HAKIIOHHOU
I10CKOCTH"
65 Kontpomnpnas pabdora o Teme «PaboTa u MOIITHOCTB. DHEPTHM 1
66 PesepeHbIil ypok. Pabora ¢ Tekcramu 1o TeMe "MexaHHYeCcKoe IBIKCHHE" 1 Bubmoreka [TOK
https://m.edsoo.ru/ff0adeeb
67 PesepeHeril ypok. Pabora ¢ Tekcramu 1o Teme "JlaBieHue TBEPABIX T, 1 Bubmoreka [TOK
XKHUJIKOCTEH U ra3os” https://m.edsoo.ru/ff0a4ffe
68 PesepeHbiil ypok. Pabdora ¢ Tekcramu 1o Teme "Padora. MomHocTs. JHeprus” 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10




8 KJIACC

Ne Tema ypoka KosangecTBo 4acoB Hara DJIeKTpOHHBIE U} pPOBLIE
n/m Bceero | Kontpoasubie | Ilpakrtuueckue | H3YH4eHHsl | 00pa3oBaTelbHbIe Pecypehbl
padoThI padoThI
1 OCHOBHBIE IIOJIOKEHUSI MOJIEKYJIIPHO-KUHETUYECKON TEOPHH U UX OIBITHBIE 1 bubnmnorexa [JOK
TIOATBEPKICHHS https://m.edsoo.ru/ff0a5256
Macca u pa3mep aTOMOB B MOJIEKYJT 1
3 Mojenu TBEPAOTO, KHUIKOT'O U ra3000pa3HOr0 COCTOSHHIA BEIIECTRA 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0a540e
4 OOBsicCHEHHE CBOWCTB TBEPJIOT0, )KUAKOTO U ra3000pa3HOro CoCTOsHUMN BemecTBa | |
Ha OCHOBE ITOJIOKEHUH MOJEKYJISIPHO-KHHETHYECKOH TEOpHH
5 Kpucrammnueckue u aMopgHbIe Tena 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0a5800
6 CMauuBaHue ¥ KanWIISIPHOCTh. [I0BEpXHOCTHOE HATSKEHHE 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0a5530
7 TeruoBoe pacMpeHue U CxaThe 1 Bubmuoreka [IOK
https://m.edsoo.ru/ff0a5a26
8 Temmneparypa. CBsi3b TEMIIEPATYpPhI CO CKOPOCTHIO TETUIOBOT'O IBHKECHHUS YACTHII 1
Buyrpennsist sneprusi. CriocoObl M3MEHEHUSI BHYTPEHHEH SHEPruu 1 bubnuoreka IJOK
https://m.edsoo.ru/ff0a5c60
10 Bunp! Temonepegaun 1 bubanoreka [JOK
https://m.edsoo.ru/ff0a6412
11 KomnuectBo Temiorel. Y aenpHas TEMIOEMKOCTD 1 bubanoreka [JOK
https://m.edsoo.ru/ff0a6976
12 | YpaBHenue TemnoBoro 6ananca. TermiooOMeH U TEIIOBOE paBHOBECHE 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0a7088
13 Pemenue 3amau mo temam "Y nenpHast TeroéMkocts” U "TermoBoe paBHOBecHe" 1 bubanoreka [JOK
https://m.edsoo.ru/ff0a65c0
14 Jlaboparophast pabota "MccnenoBanue sIBISHUS TEINI000MEHA TIPH CMELIMBAHUN 1 1 bubnuoreka I[JOK
XOJIOMHOM U Topsiaer Boas!" https://m.edsoo.ru/ff0a6a98
15 Pacuer xonudecTBa TEIJIOTHI, HEOOXOIUMOTO JIJIsl HATPEBAHUS Tela U 1
BBIICISIEMOT0 UM TIPH OXJIKICHUU
16 JlabopaTopHras pabora "OnpeneneHue yaenpHOI TEITOEMKOCTH BemecTBa" 1 1 Bubmoreka [IOK
https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOIUIMBA. Y IeNbHAS TEIUIOTa CrOpaHUs 1 Bubmmoreka [IOK
https://m.edsoo.ru/ff0a7b5a
18 [TraBrieHue U OTBepACBaHUE KPUCTAJUIMICCKUX TEINI. Y AeIbHAS TEIUIOTa 1 bubanorexa [JOK




TUTABJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTopHas pabota "OnpenerneHue yAenbHOH TEIUTOTH IIaBICHHUS Jbaa" 1 Bubmoreka [IOK
https://m.edsoo.ru/ff0a72fe
20 [MapoobpazoBanue u koHAeHcanws. Mcnapenue Bubmoreka [IOK
https://m.edsoo.ru/ff0a740c
21 Kunenwue. Y nenpHas Temmora napooOpa3oBaHus U KOHICHCAIIMU. 3aBUCHMOCTb bubnmnorexa [JOK
TEMIIEPaTyphl KUTIEHHsI OT aTMOC(HEPHOTo JaBICHUS https://m.edsoo.ru/ff0a786¢
22 Braxxnocts Bo3ayxa. JlabopaTopHast pabora "OnpeneneHne OTHOCUTENbHOM 1 bubnmnorexa [JOK
BJI&KHOCTH Bo3j1yxa" https://m.edsoo.ru/ff0a7628
23 Pemenne 3aau Ha onpenesieHre BIaKHOCTH BO3yXa
24 [puHnune! pabote! TeroBkix neurareneil. [laposas TypOuna. J[Burarenn
BHYTPEHHET0 CrOpaHusi
25 KII/] TernoBoro apurarens. TemnaoBble ABUraTeId U 3alUTa OKpYKaroen bubaunorexa [JOK
cpenbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXpaHEHUs U MPEBPAIlleHNs YHEPTUHU B TEIUIOBBIX MPOIECCax
27 [ToaroroBka K KOHTPONIBHOI paboTe 1o Teme "TeroBsle sBnenHus. M3MeHeHne bubaunoreka [JOK
arperaTHbIX COCTOSIHUI BermecTBa" https://m.edsoo.ru/ff0a83f2
28 KonrponbHas pabota mo teme "TerioBsie siBieHus. MI3MeHeHre arperaTHbIX Bubmuoreka [TOK
COCTOsIHMH BeliecTsa" https://m.edsoo.ru/ff0a86ae
29 Onextpuzanys Tei. J[Ba pona dJIEKTPUUECKUX 3apAI0B
30 BiaunmopeiicTBue 3apspkeHHbIX Tell. 3akoH Kymona bubnuoreka [JOK
https://m.edsoo.ru/ff0a87e4
31 Ypok-uccienoBanue "IIeKTpU3ayA TeJ HHIYKINEH U IPU CONIPUKOCHOBEHHUHN" 1
32 Onextpuueckoe none. HanpspkeHHOCTH 31eKTpryeckoro noms. [Ipuanumn bubnuoreka I[JOK
CYMNEPIO3UIINHU TIEKTPUUECKHUX MOJIeH https://m.edsoo.ru/ff0a8a0a
33 Hocurenu snexTpudeckux 3apsamaoB. DIeMeHTapHbIH 3apsia. CTpoeHue atoMma
34 [IpOBOIHUKY U JUIIEKTPUKH. 3aKOH COXPAHEHHS SIEKTPUUECKOTO 3apsiia bubnuoreka I[JOK
https://m.edsoo.ru/ff0a8ef6
35 Pemrenue 3a1a4y Ha MpUMEHEHNE CBONCTB JIEKTPHYECKUX 3aPsIOB bubnuoreka I[JOK
https://m.edsoo.ru/ff0a90cc
36 DNEeKTPUIECKUH TOK, YCIOBHS €0 CYIIECTBOBAHI. VICTOYHHUKH AIIEKTPUIECKOTO bubnuoreka I[JOK
TOKa https://m.edsoo.ru/ff0a95a4
37 JleficTBUS SJIEKTPHYECKOT0 TOKA Bubmmoreka IIOK
https://m.edsoo.ru/ff0a96b2
38 DNEeKTPUUECKUI TOK B METAIDIAX, KHUIKOCTAX U Ta3ax bubamorexa [JOK
https://m.edsoo.ru/ff0a9838
39 DnexTpudecKas Ierb i e€ COCTaBHBIC YaCTH
40 Cuna Toka. JIaboparopras padora "M3MepeHne u peryanpoBaHie CHIbl Toka' 0.5 Bbrbnmnoreka [TOK




https://m.edsoo.ru/ff0a8bd6

41 Dnexrpuieckoe HanpsbkeHne. BomsT™erp. JlabopaTopHast padora "3mepenne n 0.5 Bubnmnoreka [TOK
pETYNMpOBaHUE HANPSDKEHUS" https://m.edsoo.ru/ff0a%14
42 ComnpoTrusieHue NPOBOJHUKA. Y IEIHOE CONPOTUBIICHUE BEIIECTBA Bubnmnoreka [TOK
https://m.edsoo.ru/ff0aa738
43 JlaGopaTopHas paboTa "3aBHCUMOCTP JIEKTPHICCKOTO COMPOTUBIICHHUS 1 Bubmoreka [TOK
MIPOBOJHMKA OT €r0 JUIMHBI, IUIONAAY IONEepEeYHOro ceueHust 1 Matepuana' https://m.edsoo.ru/ff0aa738
44 3aBHUCUMOCTh CHIIBI TOKA OT HaIpsbkeHus. 3akoH OMa i ydacTKa Henu Bubmoreka [TOK
https://m.edsoo.ru/ff0aad44a
45 Pemenue 3a1au Ha npuMeHeHue 3akoHa OMa bubmuoreka [IOK
https://m.edsoo.ru/ff0ab3e0
46 JlaGopaTopHas pabota "HMccnenoBanue 3aBUCHMOCTH CHIIBI TOKA, HIYIIETO Yepe3 1 Bubmuoreka [IOK
PE3UCTOp, OT COMPOTUBJIEHHSI PE3UCTOpA U HANPSHKEHUS Ha pe3ucTope” https://m.edsoo.ru/ff0aa04e
47 [TocnenoBarenbHOE U MapalIebHOE COSTUHEHUS TIPOBOAHUKOB
48 JlabopaTopHas pabota "IIpoBepka mpaBuiia CIOKCHUS HAIPSHKSHUH TTPH 1 Bubmuoreka [TOK
HIOCNEI0BATEIFHOM COSAMHEHHUHU JBYX PE3UCTOPOB" https://m.edsoo.ru/ff0aaa58
49 JlabopaTopHas pabota "IIpoBepka npaBuiIa i CHIBI TOKA MPH MapalieIbHOM 1 Bubmuoreka [TOK
COEIMHEHUH PEe3UCTOPOB" https://m.edsoo.ru/ffO0aadle
50 Pemenue 3ama4 Ha npuMeHeHne 3akoHa OMa JUTsl pa3IngHOrO COCAMHEHUS bubanoreka [JOK
IIPOBOTHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabora 1 MOIIHOCTB ANIEeKTpHYECcKOro Toka. 3akoH [xoyis-Jlenia bubnuoreka IJOK
https://m.edsoo.ru/ff0ab124
52 Pemrenue 3ana Ha mpuMeHeHue 3akoHa Jxoymsa-Jlenna
53 DJIeKTpUYecKHe 1T U MOTPEOUTENH AIEKTPUUECKoi dHepruu B ObiTy. KopoTkoe bubnuoreka I[JOK
3aMbIKaHUE https://m.edsoo.ru/ff0ab660
54 [oaroToBka K KOHTPOJILHOM padoTe 1o Teme "DIIeKTPHUECKHE 3apsiIbl. bubnuoreka I[JOK
3apshKeHHBIE Tea U UX B3auMoJeHcTBUs. [10CTOSIHHBIN IeKTpHYecKHid TOK" https://m.edsoo.ru/ff0abd2c
55 KonrponbHas pabora 1o teme "DJIeKTpUUecKHe 3apsbl. 3apsHykKeHHbIE Tela U UX bubnuoreka I[JOK
B3amMoeiicTBrs. 110CTOSHHBIHN IeKTpHIecKuil TOK" https://m.edsoo.ru/ff0abeal
56 ITocTostTHHBIC MATHUTHI, KX B3aUMOJCHCTBUC
57 Ypok-uccnenosanue "M3ydeHne monel NOCTOSHHBIX MarHUTOB" 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0ac3d0
58 MarautHoe nosie. MarHUTHOE I10J1€ 3EMJIH U €r0 3HAYEHME IS JKU3HA Ha 3eMiie Bubmmoreka IIOK
https://m.edsoo.ru/ff0acOba
59 OmnsiT Operena. MarHnTHOE 1OJE AIEKTPUUECKOro Toka MarHuTHoe mosne Bubmoreka [IOK
KATYIIKA C TOKOM https://m.edsoo.ru/ff0ac1d2
60 [IpuMeHeHne >NIeKTPOMAarHUTOB B TexHUKe. JlabopaTopHas pabora "M3yuenne 0.5 Bubmmoreka [IOK

JIEWCTBHUSI MATHUTHOT'O TIOJIsI HA TIPOBOJHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a




61 DJEeKTPOABUTATENH TOCTOSIHHOT'O TOKa. VICTonb30BaHNe 31eKTpOoABUraTeNeil B 1 Bubmoreka [TOK
TEXHHMYECKHUX YCTPOWCTBAX M Ha TpaHcnopte. Jlaboparopnas pabora https://m.edsoo.ru/ff0ac86¢
"KoHcTpynpoBaHue 1 n3ydeHue padoThl 31eKTpoaBurarens’

62 Omnsitel @apanes. 3aKoH 3JEKTpOMarHuTHON uHAyKuuu. [Ipasuo Jlenna 1

63 DnektporeHepatop. CriocoObl MOTYICHUS ICKTPUICCKON SHEPTHH. 1
DJeKTpocTaHIMK Ha BO30OHOBJISIEMBIX HCTOUYHHKAX YHEPTHU

64 [MoaroroBka kK KOHTPONBHOHN padote 1Mo TeMe "IIEeKTPUIECKUE U MarHUTHBIE 1
siBeHus"

65 KontpomnpHas padora mo TeMe "IJIeKTPHUUSCKUE U MAaTHUTHBIC SBICHUS" 1 Bubmoreka [TOK

https://m.edsoo.ru/ff0acb14

66 PesepHbIil ypok. Pabora ¢ Tekcramu mo Teme "TerutoBbie sBieHus" 1 Bubmuoreka [TOK

https://m.edsoo.ru/ff0accSe

67 PesepeHbIil ypok. Pabora ¢ Tekcramu 110 Teme "T1oCTOSHHBIN AJIEKTPUIECKUI 1 Bubmuoreka [IOK
TOK" https://m.edsoo.ru/ff0acdc6

68 PesepBHblii ypok. Pabora ¢ Tekcramu 1o teme "MarHuTHbIC siBieHHS" 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 10.5




9 KJIACC

Ne Tema ypoka KosangecTBo yacoB Hara DJIeKTpOHHBIE NH(POBLIE
n/n Bceero | Kontpoabhbie | Ipakruueckne | M3YUeHHsl | 00pasoBaTelbHbIe Pecypehbl
padoThI padoThI

1 Mexanuueckoe IBIKeHHE. MaTepualibHas ToOUka 1

2 Cucrema orcuera. OTHOCHTEIBHOCTh MEXaHUYECKOT'O IBMKECHUS 1 Bbubaunoreka [JOK
https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOE NpAMONTUHENHOE TBUKEHHE 1 Bubmoreka [TOK
https://m.edsoo.ru/ff0ad19a

4 HepaBnomepHoe npsimosinHeHoe ABuxenrne. CpeaHssi U MTHOBEHHAsi CKOPOCTh 1

5 [IpssmonuHelHOe paBHOYCKOPEHHOE IBIKEHUE. Y CKOpeHHE 1 bubaunorexa [JOK
https://m.edsoo.ru/ff0ad8d4

6 CKOpOCTh TIPSMOJTUHEHHOT'0 PABHOYCKOPEHHOT'O IBMKEHUs. [ paduk ckopoctu 1

7 JlaGoparophas pabora "OrnpezneneHre yCKOPEHUs! Tella MPH PaBHOYCKOPEHHOM 1 1 Bubmuoreka [TOK

JIBUKEHHUHU 10 HAKJIOHHOW TJIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 Cobonanoe nanexue tena. Onbitel [anunes 1
9 PaBHOMepHOE BMkeHHe 110 OKpyxHOCTH. [lepros 1 yactora oOparieHus. 1 Bubmuoreka [TOK
JIunelinas u yrioBasi CKOpOCTU https://m.edsoo.ru/ff0ael76

10 LeHTpocTpeMuUTeIbHOE YCKOPEHUE 1

11 KonrponbHas pabora Ha Temy "MexaHuueckoe nBrKeHue" 1 1

12 [lepBerit 3akon Herotona. Bextop cuitbt 1 bubnuoreka IJOK
https://m.edsoo.ru/ff0ae612

13 Bropoii 3akon HeioTona. PaBHoneiicTBytomas cra 1 bubanoreka [JOK
https://m.edsoo.ru/ff0ae72a

14 Tperuit 3axon Hetorona. Cymneprio3urus cui 1 bubnuorexa I[JOK
https://m.edsoo.ru/ff0ae982

15 Pemenue 3anau Ha mpuMeHeHne 3akoHOB HproToHa 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0aebbc

16 Cuna ympyroctu. 3akon ['yka 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0aeca2

17 Pemrenue 3amag mo teme «Cuia ynpyroctm» 1

18 Jlabopatophast pabota «OrpeneneHne )XeCTKOCTH MPY>KUHBI» 1 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0aee28

19 Cuna Tpenust 1 Bubmmoreka [IOK
https://m.edsoo.ru/ff0af738

20 Pemrenue 3amad mo teme «Cuia TpeHUSD) 1 bubamorexa [JOK

https://m.edsoo.ru/ff0afa26




21 JlaGopatopnast pabdora "Ompenenenne K03 PHUIUeHTa TPEHHUS CKOITbXKEHUS " Bubnmnoreka [TOK
https://m.edsoo.ru/ff0af8be
22 Pemenue 3anad no teme "3akonsl Herotona. Cuna ynpyroctu. Cuna Tpenus” Bubnmoreka [TOK
https://m.edsoo.ru/ff0afb8e
23 Cuita TSHKECTH M 3aKOH BCEMUPHOT'O TATOTEHHS. Y CKOPEHHE CBOOOIHOTO Bubnmnoreka [TOK
Ta/ICHUsT https://m.edsoo.ru/ff0af044
24 Pemenue 3anad no teme "Cuila TSDKECTH M 3aKOH BCEMHUPHOT'O TATOTEHUA" bubnmnoreka [JOK
https://m.edsoo.ru/ff0af5f8
25 [lepBas kocMudeckas ckopocTs. HeBecoMocTs U neperpy3ku bubnmnoreka [JOK
https://m.edsoo.ru/ff0af33¢c
26 PaBHOBecue MaTepuanbHON ToUKH. AOcomoTHO TBEPAOE Teno. PaBHoBecHe bubaunorexa [JOK
TBEPJIOrO TeJla C 3aKPEIUIEHHON OChI0 BpaIlEeHUs https://m.edsoo.ru/ff0afe36
27 MowmenTt cunsl. LeHTp TsxecTH
28 Pemenue 3anau no reme "MomeHT cunsbl. LleHTp TsxecTn" bubaunoreka [JOK
https://m.edsoo.ru/ff0b02b4
29 [MToaroToBka K KOHTPOJIBHOI paboTe no Teme "B3aumoneiicrsue ten" bubnunoreka [JOK
https://m.edsoo.ru/ff0b0408
30 KonrponbHas pabota mo teme "B3aumoericteue ten" Bubmuoreka [IOK
https://m.edsoo.ru/ff0b06ec
31 Nmnynbe Tena. MMimysase ciitbl. 3aKOH COXpaHEHHSI UMITYNIbca. YTIPYroe u bubnuoreka IJOK
HEYIIPYToe B3aUMOACHCTBUE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amad nmo teme "3aKOH COXpaHEHUS UMITyJIbca" bubnuoreka IJOK
https://m.edsoo.ru/ff0b096¢
33 Ypok-koHpepeHuus "PeakTHBHOE ABWKEHUE B TIPHPOJIE U TEXHUKE"
34 Mexanuueckasi paboTa U MOIIHOCTb bubanoreka [JOK
https://m.edsoo.ru/ff0b0a84
35 Pabota cuiibl TSHDKECTH, CHIIbI YIPYTOCTU M CHIIBI TPEHUS bubnuoreka I[JOK
https://m.edsoo.ru/ffO0b0Odb8
36 | JlaboparopHas pabora «OnpeneneHne pabOThI CUIIbI TPEHHS TIPH PABHOMEPHOM
JBIDKEHUH TEJa M0 TOPU30HTAIBHOMN ITOBEPXHOCTH
37 CBs13b 3Hepruu u pabotsl. [loTeHIInaNbHAS YHEPTHS
38 Kunernueckas sneprus. Teopema 0 KWHETHIECKOM SYHEPTUN bubnuoreka I[JOK
https://m.edsoo.ru/ff0b0c32
39 3aKOH COXPAaHEHHUS SHEPTUHU B MEXaHUKE
40 JlabopaTopHas pabota «/3ydeHne 3aK0Ha COXpAaHEHUS YHSPTUID) bubamorexa [JOK
https://m.edsoo.ru/ff0bl2fe
41 KonebarenpHoe qBIKEHHE U €T0 XapaKTePUCTUKN Bubmmoreka [IOK
https://m.edsoo.ru/ff0b1858
42 3aryxarommue xoieOanms. BerHyk1eHHbIe KonebaHnus. Pesonanc bubanorexa [JOK




https://m.edsoo.ru/ff0b20f0

43 MaTeMaTu4ecKuil U NpyXUHHBIM MasgTHUKH 1
44 Ypok-uccienoBanue «3aBUCUMOCTD TIEproJa KOJIeOaH i OT 5KECTKOCTH 1 Bubmoreka [IOK
TIPY>KHHBI M MAcChl Tpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBpareHue sHEpTUU MPU MEXAHUIECKHUX KOJIEOaHMIX 1
46 JlaGopaTopHas pabota «OnpeneieHue 4acTOThl U Ieproia KOIeOaHui 1 Bubmoreka [TOK
MIPY>KHHHOTO MasiTHUKa https://m.edsoo.ru/ff0blaec
47 JlaGopaTopHas pabota «IIpoBepka HE3aBUCUMOCTH MEpHOJIa KoeOaHui Tpy3a, 1 Bubmoreka [TOK
MOJBEIIEHHOT0 K HUTH, OT MacChl Ipy3a» https://m.edsoo.ru/ff0b197a
48 Mexanuueckue BofHbl. CBOWCTBAa MEXaHHMUECKUX BOJNH. [IpomonbHbIe 1 1 Bubmuoreka [IOK
MOTIEPEYHbIE BOJIHBI https://m.edsoo.ru/ff0b2 1fe
49 Ypok-koH(pepeHiys "MexaHndeckre BOIHBI B TBEpAOM Tenne. CelicMIuecKue 1
BOJIHB!"
50 3Byk. PacnipocTtpaHeHue u oTpaxeHue 3ByKa 1
51 VYpok-uccnenoBanue "HabimtoieHrne 3aBUCUMOCTH BBICOTHI 3ByKa OT YacTOTHI" 1
52 I'pOMKOCTB 3ByKa M BbICOTa TOHA. AKYCTHYECKUI pE30HAHC 1
53 Ypok-koHpepeHuus "YabTpa3ByK 1 HUH(OPA3BYK B IPUPOJIE U TEXHUKE" 1 Bubmuoreka [TOK
https://m.edsoo.ru/ff0b23ca
54 [oaroroBka K KOHTPOJIBHOM padoTe 1o TeMe "3aKOHbI COXPaHEHUSI. 1 bubnuoreka IJOK
MexaHuueckue KojeOaHus ¥ BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonrponbHas pabora 1o teme "3aKoHbI COXpaHeHHs. MexaHndeckue KoleOaHus 1
Y BOJHBI"
56 ONEeKTpOMarHuTHOE 1oJie. DINEeKTPOMAarHUTHBIE BOJTHBI 1 bubnuoreka [JOK
https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa 3NIEKTPOMAarHUTHBIX BOJIH 1
58 Ypok-konpepennus "llIkana snekTpoMarHUTHBIX BOJH. Mcnons3oBanue 1 bubnuoreka I[JOK
AJIEKTPOMATHUTHBIX BOJH JUIs COTOBOM cBs3H" https://m.edsoo.ru/ff0b2fe6
59 Ypok-uccienopanue "M3ydeHne CBONCTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBIO 1 bubnuoreka I[JOK
MOOHIIbHOTO TestehoHa" https://m.edsoo.ru/ffOb2c6¢c
60 Pemrenue 3ama4 Ha onpeAeeHNne YaCTOTH U JUTHHBI JIEKTPOMATHUTHON BOJHBI 1
61 OnexTpoMarHuTHas mpupoaa ceera. CkopocTh cBeta. BomHoBEIE cBoiicTBa cBeta | 1 bubnuoreka I[JOK
https://m.edsoo.ru/ff0b31d0
62 Uctounuku ceera. [Ipsamonuneiinoe pacnpoctpaneHue cBeTa. 3atmenus Comana | 1 bubnuoreka I[JOK
u JIyHBI https://m.edsoo.ru/ff0b3658
63 3akoH OTpa)keHHUs cBera. 3epkana. PerreHne 3a1aq Ha MpIMEHEHNE 3aKOHA 1 Bubmmoreka [IOK
OTpa’KEHHS CBETA https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBera. 3aKOH IPEIOMIICHHS CBETA 1 Bubmmoreka [IOK

https://m.edsoo.ru/ff0b3aea




65

ITomHoe BHYTPCHHCC OTPAKCHHUE CBCTA. Hcnons3oBaHue MOTHOTO BHYTPCHHCT O
OTpAKCHHSA B ONTHYICCKUX CBECTOBOAX

bubanorexa [JOK
https://m.edsoo.ru/ff0b3c5c

66 JlaGopaTopHas pabota "HccienqoBanne 3aBUCHMOCTH yTiia MPETOMIICHUS
CBETOBOIO Jy4a OT yIJa NaJicHHs Ha rpaHulle "Bo3ayX-cTekao""
67 Ypok-koHpepertws "M cmonp30BaHNe OTHOTO BHYTPEHHET'O OTPAXKCHUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHASI CBS3b"
68 JIunzel. OnTuyeckas cuiia JTUH3BI Bubmoreka [TOK
https://m.edsoo.ru/ff0b3f2c
69 [MocTpoeHre N300paKeHUH B JIMH3AX Bubmoreka [TOK
https://m.edsoo.ru/ff0b444a
70 [TocTpoeHre N300paKeHUH B JIMH3aX Bubmoreka [IOK
https://m.edsoo.ru/ff0b4206
71 Ypok-koupepeHus "OnTuyeckue JTUH30BbIC TPUOOPHI" bubmuoreka [TOK
https://m.edsoo.ru/ff0cOa7e
72 I'ma3 xak ontuyeckas cuctema. 3peHue Bubmuoreka [IOK
https://m.edsoo.ru/ff0b4684
73 Ypok-kongepenuus "Jedexrsr 3penus. Kak coxpanuts 3penune”
74 Pasnoxenue 6emoro ceeta B criekTp. OnbiThl HetoToHa. CrioskeHue Bubmuoreka [IOK
CHEeKTpalbHBIX I1BeTOB. /lucnepcusi ceera https://m.edsoo.ru/ff0c0f4c
75 JlaGopatophast paboTa "OmbITHI 110 Pa3I0KEHHIO OENOro CBETa B CHEKTP U bubnuoreka IJOK
BOCHPUSTHUIO 1IBETA MTPEAMETOB IPH UX HAOIIIOACHUH Yepe3 LBETOBble GHIbTpHI" https://m.edsoo.ru/ff0c0e2a
76 Ypok-npaktukyMm "BoiHOBbIE CBOICTBa CBETA: AUCTIEPCHsl, UHTEpHEPEHIUS 1
audpaxous’”
77 KonrponbHast pabora 1o TemMam "JIeKTpOMarHUTHOE 1ojie. JIEeKTPOMArHUTHbIE bubnuoreka IJOK
BOJIHBI" https://m.edsoo.ru/ff0c1550
78 Onebitel Pesepdopaa v mnanerapHas MoJelIb aToMa bubnuoreka I[JOK
https://m.edsoo.ru/ff0c12a8
79 IToctynarter bopa. Mognens aroma bopa
80 Hcnyckanue u noriomieHne ceera atomoM. KBautel. JInHeiuaTeie CrieKTphI bubnuoreka I[JOK
https://m.edsoo.ru/ff0c144c
81 PamnoakTHBHOCTE 1 €€ BHUIBI Bubmmoreka IIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenne atomMHOro sinpa. HykinonHast Mozens bubnuoreka I[JOK
https://m.edsoo.ru/ffOc18ac
83 PagmoaxTuBHEIE TIpeBpamieHus. M30Tombt bubamorexa [JOK
https://m.edsoo.ru/ff0Oclal4
84 Pemrenue 3amad mo teme: "PannoakTHBHBIE TpeBpaIeHus " bubamorexa [JOK
https://m.edsoo.ru/ffOc1b4a
85 [epron nomypacnana




86 Ypok-koH(pepeHIws "PaqnoakTHBHBIC U3TYUCHHS B IPUPOIC, MEAUITIHE, 1 1 Bubmoreka [IOK
TeXHUKe" https://m.edsoo.ru/ff0c2126
87 SnepHbie peakuyy. 3aKOHBI COXPAHEHUS 3apSI0OBOI0 U MAaCCOBOTO YHUCEN 1 Bubmoreka [IOK
https://m.edsoo.ru/ff0c1c58
88 DHeprust cBsI3u aTOMHBIX siep. CBsI3b Macchl U SHEPTUU 1 Bubmoreka [IOK
https://m.edsoo.ru/ff0c1d7a
89 Pemenue 3aaau o teme "AnepHsie peakyu” 1
90 Peakuuu cuntesa u aenenus sep. Mcrounuku sHeprun ConHIA U 3BE3]1 1 Bubmoreka [TOK
https://m.edsoo.ru/ff0c1e88
91 Ypok-koupepeHnius "SnepHas suepreTuka. J[eHCTBUSA paqioaKTHUBHBIX 1 1
M3JTy4eHUH Ha XKUBBIE OPraHU3Mb!"
92 [oaroroBka k KOHTpOIBHOM padote 1o Teme "KBaHTOBBIE sIBIICHUS" 1 bubaunoreka [JOK
https://m.edsoo.ru/ff0c223e
93 KonrponbHas pabora no teme "KBaHToBble siBieHus" 1
94 [ToBTOpenue, obobmenue. JlabopaTopHbie paboTh! 10 Kypcy "B3anmopneiicteue 1 1 Bubmuoreka [TOK
Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpenue, 0000IIcHHE. PellieHre pacyeTHRIX M KaYeCTBEHHBIX 3a7a4 M0 TEMe 1 bubaunoreka [JOK
"TensoBble mporecch"” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenwue, 0000IIcHHE. PelieHre pacyeTHIX U KAYECTBECHHBIX 3a1a4 110 TeMe 1 bubaunoreka [JOK
"KII[] TerioBBIX ABUTATCIICH" https://m.edsoo.ru/ff0c2a22
97 [oBTopenue, odoOIIeHHe. PerieHne pacueTHbIX U KAYECTBEHHBIX 33/1a4 [0 TeMe 1 bubanoreka [JOK
"KII[ s1exTpoycTaHOBOK" https://m.edsoo.ru/ff0c2b30
98 [oBTopenue, odbobeHue. JlaboparopHsie paboThl 110 Kypcy "CBeToBbie 1 1 bubnuoreka IJOK
sIBJICHUS" https://m.edsoo.ru/ff0c2c52
99 [oBTopenue, obobIeHrne. PaboTa ¢ Tekcramu 1o Teme ""3aKoHbI COXpaHEHHS B 1 bubnuoreka I[JOK
MexaHuke" https://m.edsoo.ru/ff0c2d6a
100 | IoBropenue, obobieHune. Padora ¢ Tekcramu no teme "Konebanus v BOJIHBL" 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c2e82
101 | IoBropenue, obo0meHue. Pabora ¢ Tekcramu 1o Teme "CBeToBbIC SIBICHUS" 1 bubanoreka [JOK
https://m.edsoo.ru/ff0c3044
102 | ToBTopenue, 0b6odIIeHe. PaboTa ¢ Tekcramu o Teme "KBaHToBas U simepHas 1
¢busuka"
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 24
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