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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3uke Ha ypOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHMsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTenbHON mporpamMmsbl, mpeactaBieHHbix B PI'OC OO0, a Ttakke c  yué€rom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TmpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
[Iporpamma peanusyercs Ha 0a3e LeHTpa 00pa30BaHUs €CTECTBEHHO-HAyYHOU W
TEXHOJIOTUYECKOM  HampaBieHHOocTH «Touka pocray  Mcmonb3oBaHue — 00OpyHOBaHHUS
1a00paTOPHH TEXHOJIOTUYECKON HaNpaBJIEHHOCTH TO3BOJIET CO3/1aTh HEOOXOIMMBIE YCIOBHUS
st 2pPeKTUBHOI OpraHU3anny MPAKTHYECKOW OTPAOOTKH HABBIKOB O0YJarOIUXCSI.
Copepxanue  mporpaMMmbl 10  (u3MKe — HampaBieHO  Ha  (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHON TI'paMOTHOCTH OOYYaIOIIMXCSI U OpraHU3alui0 HM3ydeHUs] (U3UKH Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit DPI'OC OOO Kk ™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaTaM  OOydeHus, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.
[IporpamMma mo Qu3suke ycTaHaBIMBAaeT paclpezelieHne y4yeOHOro maTepuana Mo rojaam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIep>KaHUus U Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
[Iporpamma no ¢uznke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJNMYECKON MOMOIIH YUUTEITI0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEeIMETY.
®u3zuKa SBIAETCA CUCTEMOOOPA3YIOLIUM Il €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee sicCHble 00paslibl MPUMEHEHHUs HAy4HOro MEeToja
MO3HAHUS, TO €CTh CII0co0a MOIy4eHUs JOCTOBEPHBIX 3HAHUI O MUPE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAaMOTHOCTM M HHTEpeca K Hayke Yy
00ydJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpPENAINoJiaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAyYHYIO TPAMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBICHUS;
® OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO HUCCIICIOBAHMUS;
® UHTEPHPETUPOBATh JAHHBIE M HCIOJIb30BAaTh HAy4YHBIE JI0KA3aTENIbCTBA MJIA
MOJIY4E€HHS BBIBOJOB.
Henn u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOINEr0 OOpa3oBaHUSA OMIpPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusnka» B 00pa30BaTEIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBL,
yrBepxka€HHOU pemenreM Koisernm MunucrtepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).
Hean usyyenus pusnku:
e npuoOpeTeHHEe HHTEpeca W CTpeMJIeHUs OOydJaroIuxcs K HaydHOMY H3YYEHHIO
MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJICTABICHUM O HAydHOM MeETOAE TMO3HaHUs U (OPMHPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIIUM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3y4eHHs OCHOB CTPOEHUS
MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;



(bopMupoBaHHe MPEACTABICHUNA O POIU (PU3UKHU JUIS PA3BUTHUS JAPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE TMPEICTABICHUA O BO3MOXHBIX cepax Oyaymeid mnpodeccHoHaIbHON
JeATeIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAajbHEUIIEMY OOyYEHHUIO B 3TOM
HaIlpaBJICHUH.

JlocTibkeHHe STHX IeNiell mporpaMMbl M0 (HU3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHus 00eCIIeYnBaCTCS PEIIEHHEM CIIeTYIOIINX 3aAay:

npuoOpeTeHne 3HAHWKA O JUCKPETHOM CTPOCHUHM BEIIECTBA, O MEXaHHYECKHX,
TETUTOBBIX, AIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBICHUSX;

npuoOpeTeHue yMEHHH ONUCHIBaTh W OOBSICHATH (U3MUECKUE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,

OCBOEHHME METOJIOB DEUICHHS TPOCTEHIINX pacu€THBIX 3a/1a4 C HCIOJIh30BAHUEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;

pa3BuTHE YMEHHWI HaONIONaTh MPHUPOTHBIC SBJICHUS W  BBIOJHSATH  OIIBITHI,
nabopaTopHble pabOThl M SKCIEPUMEHTAJIbHBIE HCCIIEIOBAHUS C HCIOJb30BAaHUEM
M3MEPHUTEIBHBIX PUOOPOB;

OCBOEHHE TNPUEMOB paboThl ¢ MH(pOpManuend (GU3NIECKOro CoAep aHUs, BKIIOYast
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 M KPUTHYECKOE
OlleHHBaHHE UH(OpPMaLINY;

3HAKOMCTBO CO chepamu po(PecCHOHATBHON eATeTbHOCTH, CBI3aHHBIMU C (DU3UKOM,
Y COBPEMEHHBIMHU TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTIKCHHUAX (PU3HMUECKON HAYKH.

Ha usydenne ¢usuku (6a30BbIIl YpOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS

oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B

HEJIEIIO),

B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

IIpu peanu3anny NPaKTUYECKOl YaCTH NMPOrpaMMbl UCIOJIb3YyeTcsl 000pPYyI0BaHUE U
MaTepuaibl HeHTpa «Touka poctay.



COJEPKAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. @u3uka u e€ po/ib B NO3HAHUM OKPY’KAIOIEro Mupa.

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

Owusnueckue BenMuMHBL M3Mepenue ¢usudeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTs n3MepeHnid. MexayHapoiHas CUCTEMA €IMHMULI.

Kak ¢usuka m apyrue ecreCTBEeHHblE HAyKHd W3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TO3HAHUS: HAOJIIOJEHHE, IIOCTAHOBKA HAy4yHOTO BOINIPOCA, BBIABM)KEHHUE TIMIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUIOoTe3, O0ObsicHEeHHe HalOmogaeMoro spieHus. OnucaHue
(bUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIETIEH.

Jemoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, dJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIC SIBIICHHUS.

2. ®usnueckue NpubOpsl U Mpoleaypa NPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnwie pabomuel u onvimel.

Onpenenenre HEeHbl JEIEHUS HIKAIbl H3MEPUTEIBHOTO Mprbdopa.
N3mepenue paccTossHUI.
N3mepenune o0bEMa KUIKOCTH U TBEPIOTO TeA.
Onpenenenne pa3MepoB MAJIbIX TEJ.
N3mepenne Ttemmeparypbl OpH IMOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaT4yHKa
TEMIIEPATYPHI.
6. IIpoBeneHne wuccienoBaHMs MO IPOBEPKE TMIIOTE3bI: NAIBHOCTh IOJIETA IIAPHKA,
MYLUIEHHOTO TOPU30HTAIBHO, TEM OOJIbIlIE, YeM OOJIbIlIe BBICOTA ITyCKa.

Pasznes 2. [lepBoHayaibHble CBeIEHUS 0 CTPOEHUH BellleCTBA.

CrpoeHne BemecTBa: aTOMbl M MOJEKYJIbl, HX pa3Mepbl. ONBITBI, IOKa3bIBAIOIINE
JUCKPETHOE CTPOCHHE BEUIECTBA.

JIBmkeHue dactul BemiecTBa. CBSA3b CKOPOCTH JBHKEHUS YacTHL C TEMIIEpPAaTypoi.
bpoyHoBckoe nBmwxenue, auddysus. B3aumozelicTBue dYacTul] BellecTBa: NPUTSDKEHUE U
OTTAJIKUBAHUE.

ArperaTHble  COCTOSIHMSI BEIECTBA: CTPOCHHME TIa30B, JKUAKOCTEH M  TBEPABIX
(kpucTasuMyeckux) Teia. B3anMocBs3b MeXIy CBOMCTBaMHU BEIECTB B pa3HBbIX arperaTHbIX

COCTOSIHUSIX M MX aTOMHO-MOJICKYISIPHBIM CTpoeHHeM. OCOOCHHOCTH arperaTHbIX COCTOSHUUN
BOJIEL

Hemoncmpayuu.

1. HabmroneHnue 6poOyHOBCKOTO JBHKEHUSI.

2. HaGmonenue nuddysun.

3. HaOmroneHue sBIICHHH, OOBSICHSIONIUXCS MPUTSKECHUEM WM OTTAJIKMBAHUEM YaCTHII

BeIllECTBA.

Jlabopamopusie pabomot u onvimol.

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

2. OmbITHI IO HAOIOJIEHUIO TETNIOBOTO PACHIMPEHUS Ta30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBUS CUI MOJIEKYISPHOTO MPUTSKEHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexanuyeckoe JIBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOe JBiKeHHe. CKOpOCTb.
CpenHsist CKOPOCTh ITPU HEPABHOMEPHOM JBMKEHHUU. Pacd€r myTH U BpeMEeHH JBUKCHHUSL.
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SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBHXEHHUS Tel. Macca kak mepa HMHepTHOCTH Tena. IlnoTHocte BemectBa. CBs3b
TUIOTHOCTH € KOJIMYECTBOM MOJICKYJI B €IMHUIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojeictBus Tten. Cwia ynpyroctd U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAMHAMOMETpA. SIBleHME TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImiaHetax. Bec tema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHozelicTBytomast cuil. Cuna TpeHus. TpeHHue CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habmroienue MexaHu4ecKoro IBUKEHHS TeJa.
N3mepenue ckopoCcTH MPSMOJIUHEHHOTO ABMKEHUS.
Habmtonenue siBjaeHUs] HHEPIUH.
Habmronenne n3MeHeHus: CKOpOCTH NP B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.
CrnosxeHue cuil, HalpaBJIEeHHBIX 110 OJTHOW MPSIMOH.
JIa6opamoprze pabomot u onvimol.
1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBMKEHMS (IIapHKa B KUAKOCTH, MOJAEIU
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).
2. OrmpeneneHue CpeqHel CKOPOCTH CKOJBbXKEHHS Opycka WM IIapHKa MO HAKJIOHHOMN
MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.
4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBUCHUMOCTh PacTSHKeHUs (IedopMaluu) MPYKUHBI OT
MIPUIIOKEHHOMN CHUJIBI.
5. OneIThl, JEMOHCTPUPYIOIIHNE 3aBUCUMOCTh CHJIBI TPEHHSI CKOJIBKEHHSI OT Beca Tella U
XapakTepa CONMPUKACAIOIINXCSA TOBEPXHOCTEM.

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

JaBnenue. CiocoObl yMEHBIIICHUS U yBEJTMUEHUS MaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00bEMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMH, KUJIKOCTIMU
n razamu. 3akoH llackans. [IHeBmaTMueckue MamuHbl. 3aBUCHUMOCTb JABJICHUS KUAKOCTH OT
rnyounbl.  [mapocratmueckuit  mapamokc. CooOmaromuecs cocynsl.  ['uapaBinyeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpUyuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue aTrMochepHOro JaBlieHHsA. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJa YpoBHeM Mops. [Ipubopsl ans wu3MepeHus
aTMOC(EepHOTO JTaBJICHHUSI.

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

Hemoncmpauuu.
3aBUCUMOCTD JAaBJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBieHus )KUIKOCTBIO U Ta30M.

CooOmaromiuecst COCy/Ipl.

I'mppaBnuueckuit pecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBJIECHUSL.

3aBUCHMOCTh BBITAIKUBAIONIEH CHUJIBI OT 00bEMa TOTPYKEHHOW wYacTH Tena W

IJIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITAIKMBAOLIEH CHIIBI BECY BBITECHEHHOM JKUIKOCTH.

8. VYcinoBue muiaBaHWs TeJ: IUIABaHUE WJIM TOTPY)KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOIIEHUS TUNIOTHOCTEN TeJa U JKUAKOCTH.

Jlabopamopusie pabomot u onvimol.
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1. HccnemoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMA MOTPY:KEHHOU B )KHUJIKOCTh

4acTH TeJa.
2. OmnpeneneHue BBITAJKUBAIOLICH CUJIbI, JEHCTBYIOLIEH Ha TeNo, MOTPYXKEHHOE B
KUJKOCTb.

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

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAIKUBAIOUIEH CHIIbI, IEHCTBYIOIIEH Ha
TEJO B JKUJKOCTH, OT 00bEMA MOTPYKEHHOM B MKUAKOCTh YaCTU TeJIa U OT IIOTHOCTH
KUJKOCTH.

5. KoHcTpyumpoBaHue apeoMeTrpa WIM KOHCTPYMPOBAHME JIOAKM M OIpEACIICHHE €€

rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexannyeckasi pabota. MOLIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
priuara. IlpumeHeHue npaBuia paBHOBECHs pblyara K OJOKY. «30JI0TO€ MPaBUIIO» MEXaHUKH.
KIIJ mpoctsix Mexanu3MoB. [IpocTbie MeXaHNU3MBbI B ObITY U TEXHHKE.

Mexannueckas sHeprus. KuHermueckas W noTeHUuanbHas sHeprud. [Ipespainenue
OJIHOTO BUJIa MEXaHUYECKOM YHEPTHUH B IPYroil. 3aKOH COXPAHEHHMS SJHEPTUU B MEXAHUKE.

emoncmpayuu.

1. IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie pabomul u onvimel.

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

TOPU30HTAIBHON TOBEPXHOCTH.

2. UccnenoBanue ycliOBU paBHOBECHUS pblyara.

3. UNsmepenune KIIJI HakTOHHOM MIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHECHHSI MEXaHUUYECKOW SHEPTHUU.

8 KVIACC

Pa3nen 6. TenioBble siBJIeHMS.

OCHOBHBIE MOJIOKEHUS MOJICKYJISIPHO--KMHETUYECKOW TEOpUHM CTpOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKIAIOIIUE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHM BelecTBa. Kpucrammmyeckue u
amopdusbie Tena. OObsICHEHNE CBOMCTB T'a30B, )KUJIKOCTEH B TBEPABIX TEJI HA OCHOBE IMOJIOKEHUHN
MOJIEKYJISIPHO--KUHETUYECKON Teopuu. (CmadyumBaHME M KaNmWUISIpHbIE sIBJIEHUS. TeroBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBs3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBHXKEHHMS YacTHII.
Buytpennsis sneprus. CrnocoObl W3MEHEHHUS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHune paboThl. Buapl Terionepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KoanuecTBo TemnoTel. YaenpHass TEIUIOEMKOCTh BellecTBa. TemIooOMEeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeruioBoro OanaHca. [lnaBieHne W OTBEpAEBaHHE KPUCTATMYECKUX
BEIECTB. YJenpHas Temiota IuiaBneHus. [lapooOpazoBanue u KoHaeHcanus. McmapeHue.
Kunenue. YnaenbHas TermioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHUIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.

DHeprus TOIIMBA. Y IelbHas TEMJI0Ta CrOPAHUSL.

[Mpunnuner pabotsl TeruoBbix aBurareneit KIIJ[ TemmoBoro nBuratens. TeruioBbie
JIBUTATENH U 3aLATA OKPYKAOIIEN CPEBI.

3aKOH COXpaHEHUs U MPEBPAIllCeHUs SHEPTHH B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.



Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysumn.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habmroienue TemioBoro pacmpeHus Tell.
N3menenne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa M HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3amepeHus TeMrneparypsl.
Bunael Tenonepenayu.
OxJaxxieHue Ipyu COBEPIICHUU PabOTHI.
HarpeBanue ripu coBepiiieHur paboThl BHEITHUMU CHJIAMH.
. CpaBHEHUE TEIIIOEMKOCTEH pa3InYHbIX BEIIECTB.
. HaGnronenue kunenusl.
. HaGnrogenue mocTostHCTBA TeMIIEpaTyphl TIPH TUTABJICHHH.
13. Mogenu TenjaoBbIX IBUTaTENEH.
Jlabopamopusvie pabomot u onvimel.
OMnbITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSKECHHUS.
OnpITHI 0 BhIpAIIMBAaHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.
OMBITHI 110 HAOJIOIEHUIO TETUIOBOTO PACHIUPEHHUS Ta30B, KUJIKOCTEN U TBEPABIX TEIL.
Omnpenenenue naBieHUs BO3AyXa B OAJJIOHE IIMPHUIIA.
OnpIThI, AEMOHCTPUPYIOUINE 3aBUCHUMOCTb JaBJICHHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHHUS.
[IpoBepka TrHUMOTE3bl JUMHEHHOW 3aBHCHMOCTH JJIMHBI CTOJIOMKAa JKHJIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TeMIIepaTyphl.

7. HaOmronenne m3MeHEHUs BHYTPEHHEH SHEPTHWH Tejla B Pe3yJbTaTe TeIuionepeaadn 1

paboTHl BHEIIIHUX CHUL.

8. HccnenoBanue sSBJIEHUS TEIJIOOOMEHA ITPY CMEIIUBAHUH XOJIOTHOM M TOPSIYEH BOIBI.

9. OmpeneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIIOOOMEHE ¢

HarpeTbiM METAIMYECKUM LHUITUHAPOM.

10. Onpenenenue yaenbHOU TEMIOEMKOCTH BEIIECTBRA.

11. UccnenoBanue mpouecca ucnapeHus.

12. OnpeneneHne OTHOCUTEIBHOM BIAXKHOCTH BO3/1yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. DiiekTpruyeckne 1 MarHuTHbIE SIBJICHUSI.

Onektpusanus Tenl. J[Ba poja 3JIEKTpUUYECKHX 3apsaoB. BzaumonelicTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCHMCTBUS 3apsSHKEHHBIX TEI OT BEJIUYUHBI
3aps7I0B U PACCTOSIHUS MEXK]TY TEIaMH).

Onekrpuueckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unun
ANEKTPUYECKHX MMOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIEeMEHTapHbIM 3nekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOJHMKY U TUANIEKTPUKHU. 3AKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsija.

DNEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUA 3JIEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JlelCcTBUSA AIEKTPUYECKOTO0 TOKa (TEMJIOBOE, XUMHUYECKOE, MAarHuTHOE).
DNEeKTPUYECKUN TOK B JKHMJIKOCTSIX U ra3ax.

Onektpuyeckas 1menb. Cuma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIIEHHE BemiecTBa. 3akoH OMa uid  yyacTKa LEMH.
[TocnenoBarenbHOE M apaIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKkoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue memnu
Y IOTPEOUTENH IEKTPUUYECKOM dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHbie MarHuThl. B3aumojeicTBHE TOCTOSHHBIX MArHMTOB. MarHutHoe ToJe.
MarnuTHoe noJie 3eMJIM U €ro 3Ha4eHHe [ *Ku3HU Ha 3emie. OnbIT Dpcerena. MaruutHoe noJie
ANEKTPUUECKOTO ToKa. [[puMeHeHne 31eKTpOMarHuToB B TeXHUKe. JleiicTBe MarHUTHOTO MOJIst

LN B WD

(R
N = O

ukwneE

o



Ha T[POBOJHUK C TOKOM. OJEKTPOABUIaTelb IOCTOSHHOrO Toka. Mcmosb3oBaHue
JIEKTPO/IBUraTeNel B TEXHUYECKUX YCTPOICTBAX U Ha TPAHCIIOPTE.

Oneitel  @apagness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIICKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

DneKkTpu3aus Tel.

JIBa posa 3JEeKTPUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsyKEHHBIX TEJI.

YCTpOoUCTBO U IEHCTBHE AIEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHMsI SJIEKTPUUECKUX 3apsI0B.

[IpoBOAHMKY W AUDITIEKTPUKH.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPUYECKOTO MOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

10. DEeKTpUYECKUI TOK B KHUIKOCTH.

11. I"a30BbIi pa3psia.

12. I3mepeHue cuiibl TOKa aMIEPMETPOM.

13. N3mepeHnue 3eKTpUUecKOro HanpsKeHUs! BOJIbTMETPOM.

14. Peoctat u Mara3uH CONPOTHUBIICHU.

15. B3auMoieiicTBUE MOCTOSITHHBIX MAarHuTOB.

16. MonenrpoBaHue HEBO3MOXHOCTHU Pa3/IeJIeHHs MOII0COB MarHUTA.

17. MoaenupoBaHre MarHUTHBIX MOJIEH TTOCTOSTHHBIX MarHUTOB.

18. OnbIT Opcrena.

19. MaruuTtHoe€ noJie Toka. DJEKTPOMAarHuT.

20. JleficTBuE€ MarHUTHOTO TOJIsI HA TPOBOJHUK C TOKOM.

21. DnexTpoABUraTeNb IOCTOSTHHOTO TOKA.

22. lccnenoBaHue sIBJICHUS DJIEKTPOMAarHUTHON MHAYKIIUH.

23. OnbiTel Dapajes.

24. 3aBUCUMOCTb HalpaBJICHUSI UHAYKLIMOHHOTO TOKA OT YCIOBUMN €r0 BO3HUKHOBEHUS.

25. DAeKTpOTreHepaTop MOCTOSIHHOTO TOKa.

Jlabopamopnuie pabomel u onvimel.

OnbIThI 10 HAOTIOACHUIO JCKTPU3AIMH T MHIYKIIUEH U IPU CONPUKOCHOBEHUH.

HccnenoBanue AeCTBUSA AIEKTPUUECKOTO MOJIS HA IPOBOJIHUKHU U TUAJIEKTPUKH.

CO6opka u mpoBepKa paboThI IEKTPUUECKOH IETH TOCTOSHHOTO TOKA.

W3mepenue u peryaupoBaHue CUJIbl TOKA.

N3mepenue u peryaupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA, UAYIIETO YePe3 PE3UCTOP, OT CONPOTUBIICHUS

pe3uCTOpa U HAPSHKEHUS Ha PE3UCTOPE.

7. OneiTel, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUUECKOTO  COMPOTUBIICHUSA
MIPOBOJIHHUKA OT €r0 JJIMHBI, IJIOIIAIM TOTIEPEUHOTO CEYEHUSI U MaTepHraa.

8. IlpoBepka mpaBuiia CJIOKEHUA HANPSHKEHUU TNPU TOCIEAOBATEILHOM COEAMHEHUH
JIBYX PE3UCTOPOB.

9. IlpoBepka mpaBuia Ajsi CUJIbI TOKA MIPU NapajyIeIbHOM COEAMHEHUHU PE3UCTOPOB.

10. Onpenenenue paboOThI AEKTPUYECKOT0 TOKA, UIIYIIETO Yepe3 Pe3UCTopP.

11. OnpeneneHne MOIHOCTH JIEKTPUYECKOTO TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCUMOCTU CHJIBI TOKA, MAYLIETO Yepe3 JIAMIOUYKY, OT HalpsKEHUs
Ha HEH.

13. Onpenenenne KIIJ[ HarpeBarens.

14. ViccnenoBanre MarHUTHOTO B3aUMOJIEHCTBUS TIOCTOSIHHBIX MarHUTOB.
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15. 3yyeHne MarHMTHOIO II0JIsI IOCTOSIHHBIX MArHUTOB IpU UX OOBEAMHEHUU W
pasJieaeHuu.

16. HccnenoBanue IeHCTBUS SJIEKTPUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOJECUCTBUS KaTyIIKUA C TOKOM U
MAarHuTa OT CWJIbI TOKa U HAIIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHrpoBaHue U U3y4eHue padoThl 3JEKTPOABUIaTENS.

20. Uzmepenne KII/I snmekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl 10 HUCCIIEJOBAHUIO SIBJICHUS AJIEKTPOMATHUTHOM MHAYKLUUU: HCCIEI0BaHUE
W3MEHEHNH 3HAa4YE€HUsI U HAIIPABJICHUS] HHAYKIIMOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJIeHH.

Mexannueckoe npuxeHue. MarepuanbHas Touka. Cuctema orcyéra. OTHOCUTENBHOCTh
MEXaHUYECKOTO JIB)KEHMs. PaBHOMepHOe mpsMoiuHEHHoe nABwkeHue. HepaBHomepHoe
npsiMoJiHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IMpU HEPaBHOMEPHOM
JBIKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMosinHelHoe aBkeHne. CBoOoaHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMKEHHE TIO OKpY)KHOCTH. [lepron u yactorta oOpamieHus. JIuaeitHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMUTEIBHOE YCKOPEHHE.

[TepBoiit 3akoH Hprotona. Bropoii 3akon Herorona. Tperuit 3akoH Herotona. IIpuHnmn
CYIIEPITO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CWiia TPEHHUSI CKOJIBKEHUSA, CUjla TPEHUS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOrO TMaJeHUs.
JBmwxenne 1ianetr BOkpyr Comnma. IlepBas kocmuueckast ckopoctb. HeBecomocth u
MEepErpy3KHu.

PaBHOBecne marepuanbHOU ToukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEeIUIEHHOM OChIO BpanieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. M3menenune umnynbsca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexannyeckass pabota U MOIIHOCTb. PaboTa cui TsbkectH, ynpyroctd, TpeHus. Cs3b
sHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEprus cxaroi npyxunbl. Kunernueckas sHeprusi. Teopema 0 KHHETUYECKOM
SHEpruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

Hemoncmpauuu.

1. HabmroneHue MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHeHHE MyT€Hl M TPACKTOPUWA JBUKEHHUSI OJHOTO M TOrO K€ Tela OTHOCUTEIBHO
Pa3HbIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI IPSAMOJIUHEHHOTO ABUKEHUSL.

HccnenoBanue Npru3HakoB paBHOYCKOPEHHOTO JIBHKEHUS.

HaGnronenue 1BuxkeHHs Tena 10 OKPYKHOCTH.

Habnronenne MexaHU4YecKuX sIBJICHUI, TPOUCXOIIINX B cucTeMe oTcuéra «Temexkar
pH €€ paBHOMEPHOM U YCKOPEHHOM JBHUKEHHH OTHOCUTEIBHO KaOnHeTa (DU3UKH.
3aBUCHUMOCTb YCKOPEHHUSI TeJla OT MacChl TeJa U ICUCTBYIOIIEH Ha HETO CHIIBIL.
Habmronenne paBeHcTBa CUJl MPU B3aUMOICHCTBUU TEIL.

N3menenue Beca Tena Npu YCKOPEHHOM JIBHYKEHHH.

10 [lepengaua nmMnynbca Ipu B3aMMOICHCTBUH TETI.

11. TIpeoOpa3oBaHus SHEPTUU TPU B3AUMOJCHCTBHH TEIL.
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12. CoxpaHeHue UMILYJIbca [IPU HEYIIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMILyJbca IpU a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUM.

14. HaGmroieHue peakTUBHOTO JIBUKCHUSI.

15. CoxpaneHre MeXaHUYECKOM SHEPTHH TPU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHue MEXaHUYECKOW SHEPruu NpHU ABMKEHUU Tella 0] AeHCTBUEM IIPYKUHBI.

Jlabopamopubvie padbomot u onvimel.

1. KoHcTpynpoBaHue TpakTa JUlsl pa3roHa U JAJIbHEWIIEro PaBHOMEPHOIO JBM)KECHMSI
LIapyKa WU TEJIEKKH.

2. OrmpeneneHue cpeiHEd CKOPOCTU CKOJIbBKEHUS Opycka WM JABMXKEHUS IIapuKa 10
HAaKJIOHHOM IUIOCKOCTH.

3. OmpeneneHue YCKOPEHHUs Tejla IpPU PABHOYCKOPEHHOM JBMKEHMM I10 HAKJIOHHOMN
MJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM JIBHXKEHUU 0€3
HA4aJIbHOW CKOPOCTH.

5. IlpoBepka rumoresbl: €ciaM MpPU PABHOYCKOPEHHOM JBMKEHMM O€3 HayalbHOMI
CKOPOCTH IIyTH OTHOCSITCSI KaK psi HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO

JTABJICHMUS.

Omnpenenenne kodPPUIIMEHTA TPEHUS CKOTBKEHUS.

Ornpenenenne KECTKOCTH MPYKUHBI.

9. Ompenenenue pabOThl CHJIBI TPEHUS MPU PABHOMEPHOM [BM)KEHMHU Tella IO

TOPU30HTAIBHON TOBEPXHOCTH.
10. Ompeniennenrie pabOThl CHUJIBI YIIPYTOCTH TpU MOABEME Tpy3a C HCIOJIb30BAaHHUEM
HEMOABM)KHOTO U MOABMKHOTO OJIOKOB.

11. V3y4yeHune 3aKoHA COXPAHEHUS SHEPTHUU.

Pa3nen 9. Mexann4yeckue KoJ1e0aHUA ¥ BOJHBI.

KonebatenpHoe nBmwkeHne. OCHOBHBIC XapaKTEPHCTHKW KOJEOAHWM: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MareMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamienue »sHepruu mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaromue kosebanus. BeiHyxnennsie koneOanus. Pesonanc. Mexanndyeckie BOJHBI.
CpoiicTBa MexaHH4YeCcKUX BOJIH. [IpononbHbIe U nonepeyHblie BOIHBL. JlJIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHusl. MexaHnyeckue BOJIHBI B TBEPIOM TeJ€, CECMUYECKUE BOJIHBIL.

3Byk. ['pomMKkOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MH(pa3Byk U yapTpa3ByK.

emoncmpayuu.

Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.

Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TIPY>KUHE.

Habmroenue BBIHYXIEHHBIX KOJIEOaHHI U pEe30HAHCA.

Pacrnipoctpanenue mpoOabHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH).

Habmtonenue 3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTUYECKHI1 pe30HaHC.

./Iaﬁopamopnble paoomul u onvimol.

1. Omnpenenenue 4acTOTHI U MepHOa KoleOaHUH MaTeMaTUYECKOro MasiTHUKA.

2. OmnpezeneHue 4acTOThI U MepHOJa KoJaeOaHUH NPY>KUHHOTO MasTHUKA.

3. MHccnenoBaHue 3aBUCHUMOCTH IEpHOJa KojeOaHMH IMOJBELIEHHOTO K HUTH Ipy3a OT
JUIMHBI HUTH.

4. W ccnenoBaHue 3aBHCHMOCTH MEpHOJAA KOJeOaHUHM MPYKMHHOTO MasTHHUKA OT MaccChl
rpysa.

5. IlpoBepka HE3aBUCHUMOCTH IepHOAa KOJIEOAHUH TIpy3a, MOABELUICHHOTO K HUTH, OT
Maccsl rpysa.
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6. OmnbITEl, JEMOHCTPUPYIOIIME 33aBHUCHMOCTh IEpHOJa KOJeOaHWH TMPYKUHHOTO
MasiTHUKA OT MaccChl I'py3a U >KECTKOCTH MPY>KUHBI.
7. W3mepeHune yckopeHHs! CBOOOIHOTO MaICHUS.
Pazznen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkana 3nekTpoMarHuTHEIX BOJH. Mcronbp30BaHre 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3HU.
DnekTpoMarHuTHas npupoja ceera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3MEKTPOMArHUTHBIX BOJIH.
2. BoJiHOBBIE CBOMCTBA CBETA.
Jlabopamopubvie pabomot u onvimel.
1. W3ydeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MMOMOIUIbI0 MOOMIIBHOTO TenedoHa.
Pasnen 11. CBeToBbI€ SIBJIEHUS.
JlyueBas mopenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenust ConHna u JIynel. Otpakenue ceta. [1nockoe 3epkano. 3akoH OTpakeHHUs CBETA.
[Ipenomnenue cBeta. 3akoH mpenomiieHus: cBeTa. [lojlHOe BHyTpeHHEee OTpa’kKeHUE CBETA.
Hcnonp30Banme MOTHOTO BHYTPEHHETO OTPAKEHHS B ONITHYECKUX CBETOBOIAX.
Jlunza. Xox myueir B mmH3e. OmnTuueckas cucrema (oToammapara, MHKPOCKONa H
Teneckomna. ['1a3 kak ontuyeckas cucrteMa. baM3opykocTs U 1adbHO30PKOCTb.
Paznoxxenne 6enoro cera B criekTp. OnbiTel HptoToHa. CriojkeHne CeKTPaabHBIX [IBETOB.
Jucnepcus cera.
emoncmpayuu.
[IpsimonuHelHOE pacpoCTpaHEHHUE CBETA.
OtpaxxeHue cBera.
[Tonyuenue n306pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTHYeCKUN CBETOBOJI.
Xon tydeid B coOuparomei JTuH3e.
XoJ ay4del B pacCeUBaloIeH JIMH3E.
[Tonyuenue n3006pakxeHHi ¢ TOMOIIBIO JIMH3.
. Ilpunuun pefictBusa QoToamnmnapara, MUKPOCKOIA U TE€JIECKOTIA.
10. Mogens riasa.
11. PaznoxeHue 6e10ro cBeTa B CIIEKT.
12. [lonyuenue 6e10ro CBETA MPH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopnuie pabomel u onvimel.
1. HccnemoBaHue 3aBUCUMOCTH YyIJia OTPaXEHUSI CBETOBOTO JIy4ya OT yrija MajaeHusl.
2. UM3yyeHue xapaKTEpUCTHK U300paKe€HUS MpPEAMETa B IUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCUMOCTH yIiia MPEIOMIICHHS CBETOBOTO Jy4a OT yIJjia MaJeHus Ha
IPaHULIE «BO3IyX—CTEKIIO.
[Tonyuenue n300pakeHHi ¢ TOMOIIBIO COOMPAIOIIEH TNH3HI.
Omnpenenenre (HOKYCHOTO PaCCTOSHUS M ONTUYECKON CHIIBI COOMPAIOIIEH JTHH3HI.
OnBITHI MO Pa3IoKEHHUIO OEI0T0 CBETa B CIEKTP.
OnpITHl MO BOCHPUATHIO 1IBETa MPEIMETOB MPU UX HAOIIOJECHUHM 4Yepe3 I[BETOBBIC
(GUIBTPBIL.
Pa3znen 12. KBanToBbIe SIBJEHHUS.
OmnsiTel Pesepdopaa u nnanerapuas mojnenb aroma. Mogens atoma bopa. Mcnyckanue u
norJyiomnieHre ceera atomoM. KBantel. JIluneluaTsie CieKTpHI.
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PagnoaktuBHOCTh. Anbda-, Oera- U ramma-uznydeHus. CTpoeHHE AaTOMHOTO sjpa.
Hyxkinonnas Mopxens aromuHoro sgpa. M3otombsl. PampnoaktuBHble npeBpamienus. llepuon
[10JIypacnaia aTOMHBIX sJIEP.

SnepHble peakiy. 3aKOHBI COXPAHEHHUS 3apsA0BOTO U MACCOBOTO YHUCEN. DHEPIUsl CBS3U
aToMHbIX sep. CBs3p Macchl W 3Hepruu. Peakuum cuHre3a u aeneHus suep. VMcrounuku
sHepruu CoJiHLA U 3BE3L.

SnepHas sHepreTuka. JleicTBUsA palMOAKTUBHBIX U3JIyYCHHUI HA )KUBBIE OPraHU3MBI.

Jemoncmpayuu.

CrieKTphbl U3JIy4yeHHs U MOTJIOIIEHHUSL.

CrieKTphl pa3Iu4HbIX a30B.

CrexTp BoAOpOIa.

Habmtonenue TpekoB B kamepe BuibcoHa.

Pabora cuérunka HOHU3UPYIOMINX U3TYyUCHU.

Peructpanus nzny4eHus NpupoJHbIX MUHEPAJIOB U MPOJTYKTOB.

JIa6opamoprze pabomot u onvimol.

1. HalGmroneHue CIUIOMIHBIX U JIMHEWYAThIX CHEKTPOB U3Iy4YEHUS.

2. HccnenoBaHue TpPEKOB: HM3MEpPEHUE SHEPIrUM YacTUIBl 10 TOPMO3HOMY MyTH (IO

dboTorpadusim).

3. M3mepeHue paguoakTUBHOTO (poHa.

IHoBTOpPHUTEILHO-00001IAOIIUI MOIYIb.

[ToBTOpUTENBbHO--0000MIalOUN  MOIY/Ib MpeAHa3HAuYeH [UId CHUCTEeMaTH3aluu U
000011eH!S TPEIMETHOTO COACPKAHUS U OTbITa IEATEIbHOCTH, TPUOOPETEHHOTO MPH U3yUYEHUHU
BCEro Kypca (pU3UKH, a TakkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
(dbusuke st 00yJaroIIMXCsl, BHIOPABIINX 3TOT YYCOHBIN MPEAMET.

IIpy wm3ydeHMM [AQHHOTO MOJIYJIS pEAIN3yIOTCd W CUCTEMAaTH3UPYIOTCS  BHJIBI
NEATeNbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTrcs JOCTHXKEHME IPEAMETHBIX U
METaNpeIMEeTHbIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCs €CTECTBEHHOHAaydHas
IPaMOTHOCTb: OCBOCHHE HAy4YHBIX METOJOB HCCIEAOBAHMS SIBJICHHUN IPUPOABI M TEXHUKH,
OBJIAZICHUE YMEHUSAMHU OOBSICHATh (U3NYECKUE SIBICHUS, NPUMEHAA IOJIy4CHHbIC 3HaHMS,
pelarh 3a1a4M, B TOM YMCJIE KAYECTBECHHBIE M KCIIEPUMEHTAIIBHBIC.

[IpyHIMNMAIBHO AEATEIPHOCTHBIN XapaKTep AAHHOIO pa3liena pealn3yercs 3a CYET TOoro,
4TO 00y4arolecs BhIIOIHAIOT 3ajaHUs, B KOTOPbIX UM MpeAIaracTcs:

Ha OCHOBE MOJIyYEHHbIX 3HAHUN paclio3HaBaTh U HAyYHO OOBSACHATH (PU3MUECKUE SIBICHUS
B OKPY’KAIOILEH TPUPOJE U OBCEIHEBHOM JKU3HH;

UCIOJIb30BaTh HAyYHbIE METObI UCCIENI0BAHUS (PU3UUECKUX SIBICHUH, B TOM 4HCle AJI
IIPOBEPKHU IMIIOTE3 U MOJIYYEHHsI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HayyHbl€ OCHOBBI HambOoJiee BaXKHBIX JIOCTHKEHMH COBPEMEHHBIX TEXHOJIOTHA,
HalpuMep, NPAKTUYECKOTO HCIOJIb30BaHUS PA3JIMYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA IIPEBPALLEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUIOB SHEPTUHU.

ok wnNE



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INTPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOLIEr0 OOpa3oBaHMs HAIMpPaBICHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMETHBIX U MTPEAMCTHBIX O6paSOBaTeJIbHBIX PE3YyIbTAaTOB.

B pesynpraTte wu3ydeHuss (PU3MKM HA YPOBHE OCHOBHOTO 0OImIero oOpa3oBaHHs Y
oOyyaromerocst OyyT c(OpMHPOBAHBI CIEIYIOUINE THNYHOCTHBIC Pe3yIbTAThl B YACTH:
e 1) naTpuOTHYECKOT0 BOCTIMTAHUS:

® — IPOSBJICHUE MHTEpECAa K UCTOPUM U COBPEMEHHOMY COCTOSIHUIO POCCUMCKOM (pm3nueckoit
HAaYKU;

® — [[EHHOCTHOE OTHOIIEHHUE K JOCTHKEHUSAM POCCUICKUX YUEHBIX--(U3UKOB;

e 2) rpa’kIaHCKOI0 M JyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSA:

® — TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCY)XJIEHUU OOIIECTBEHHO 3HAYUMBIX M STHUYECKHUX
po0sieM, CBA3aHHbBIX C MPAKTUUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3HKY;

® — OCO3HaHMUE BAXHOCTH MOPAIbHO--3TUYECKUX MPHUHIIUIIOB B ACSITEIBHOCTH YUYEHOTO;

e 3)3CTeTHYeCKOro BOCIMTAHMS:

® — BOCHpPHUATHE ICTETHUECKUX KauecTB (PU3NYECKOM HAyKH: €€ FapMOHHUYHOIO MOCTPOEHUS,

CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

¢ 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

® — OCO3HaHWE IEHHOCTH (U3MUYECKOW HAYKH KaK MOIIHOTO WHCTPYMEHTa IO3HAHHUS MUpAa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEUIIEH COCTABIISAIOIIEN KYIbTYphI;

® — pa3BUTHE HAYYHOU JIFOO03HATEILHOCTH, HHTEPECA K UCCIIE0BATEIHCKOM IEITEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbSI M IMOIMOHAJBLHOT0 0JIArOMOJTYYMSI:

® — OCO3HaHHWE ILIEHHOCTH Oe30macHoro obpasza U3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, B@KHOCTH TMpaBWi OE€30MacHOr0 IMOBEICHHUS Ha TpaHCIOpTE, Ha JOpOrax, cC
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAILIHUX YCIIOBHUSX;

e — c(hopMHUPOBAHHOCTHh HaBbIKa pedeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
K€ IpaBa y Jpyroro 4eioBeKa;

e 6) TPYyA0BOIr0 BOCIIUTAHMS:

® — aKTHBHOE y4aCcTHE B PEUICHHM MPAKTUYECKHX 3aJad (B paMKax ceMbH, 00pa3oBaTeIbHOMN
OpraHu3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW U COLMAJbHOM HAampaBIeHHOCTH,
TpeOyIOIMHMX B TOM YHCIe U GU3NUECKUX 3HAHUM;

® — HMHTEpeC K MPaKTUYECKOMY U3yUeHHIO Ipodeccuil, CBI3aHHBIX C PU3UKOIL;

e 7)3K0JIOTHYECKOI0 BOCTIUTAHUS:

e — OpHEeHTalUMs Ha NpUMEHeHHe (U3NYECKUX 3HAHWM A pelieHus 3axady B 00jacTu
OKpYXarollel cpefipl, MIAaHUPOBAHUS MOCTYIIKOB M OLICHKM HUX BO3MOYKHBIX IOCIEACTBUMI
JUISL OKpY>KaroLel cpebl;

e — OCO3HaHME MNI0OATHFHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTell UX pelieHus;

e §8) ajanTanyMu K U3MEHSIOIIUMCS YCJIOBUAM COUMATBHON U NPUPOAHOM Cpe/bl:

e — MOTPeOHOCTH BO B3aMMOJCHCTBUU TpU BBHINOJHEHUH HCCIEIOBAHUN U TMPOEKTOB
(bu3nuecKoil HaNMpPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

® — [IOBBILICHHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO JeATEIbHOCTb;

e — noTpeOHOCTh B (OPMHUPOBAHWU HOBBIX 3HAHHM, B TOM uHcie (GOpMyIHUpOBaTH UIEH,
MOHATHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

e — oco3HaHHe JePUIUTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 001acTu (pusmky;

® — [JAHHPOBAHUE CBOETO PA3BUTHS B IPUOOPETECHUN HOBBIX (GU3NUYECKUX 3HAHMUIA;

® — CTpEeMIICHHE aHATM3UPOBATH U BBISBIISATH B3AUMOCBSI3U MPHUPO/IbI, OOIIECTBA U SKOHOMHUKH,
B TOM YHCJIE C UCTIOJIB30BaHUEM (PU3NUECKUX 3HAHUM;



e — OIICHKAa CBOUX JEWCTBUH C Y4ETOM BIMSHUS Ha OKPYXKAIOLIYI0 CpPEAY, BO3MOKHBIX
1J100aJIbHBIX TOCJIEICTBUN.

METAINIPEIJMETHBIE PE3YJIBTATHI

B pesymeraTe ocBOeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi y oOyuatomerocs OyIayT CGOpPMHpPOBaHBI MeTamnpeIMeTHble pe3yJbTaThl,
BKJIIOYAIOIIME TI03HABATEIbHBIC YHHBEpCAJIbHBIC y4eOHBbIC JEWCTBUS, KOMMYHUKATHBHBIC
YHUBEpPCaJIbHbIE YUeOHbIC AEUCTBUSI, PETYJIATUBHbBIE YHUBEPCAJIbHBIE YUCOHbIE AEHCTBHUS.

Ilo3HaBaTeabHbIE YHUBEPCAJBHBLIC y‘-leﬁHl)Ie JecTBUSA

ba3oBble Jornveckue aelcTBUSA:

BBISIBIISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIE PU3HAKU OOBEKTOB (SBJICHUI);
YCTaHAaBJIMBATH Cym@CTBCHHI:IfI IMPU3HAK KHaCCI/I(i)I/IKaHI/II/I, OCHOBaHUsA JIA O606HI€HI/I$[
Y CpaBHEHHS,

BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSI B pacCMaTpUBaeMbIX (hakTax, TaHHBIX U
HaOIOCHUSAX, OTHOCSAIITUXCS K (PU3UIECKUM SIBIICHUSIM;

BBIABJIATE IMPUYUHHO--CICACTBCHHBIC CBA3U IIPpU H3YYCHHUUN (1)I/ISI/I‘IeCKI/IX SIBJIEHUU U
IponecCcoB, A€IaTb BBIBOJAbI C MCIIOJIB30BAHUEM JCAYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJ'IIO'-IeHI/II\/II, BBIZIBUT'aTh TUIIOTE3bI O B3aUMOCBI3AX CI)I/I?,I/I"IeCKI/IX BCJIIMYNH,
CaMOCTOSITENIBHO  BBIOMpATh CHoco0 pemieHus y4dyeOHOW (u3nueckodl 3amayu
(cpaBHEHHE HECKOJBKHX BApUAHTOB PEIICHUs, BbIOOpP Hambosiee MOJXOJSIIETO C
y4ETOM CaMOCTOSITENILHO BBIICIICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebCcKHe NelCTBUA

WCTIOJH30BATh BOIIPOCHI KaK UCCIICAOBATEILCKUI HHCTPYMEHT TIO3HAHUS;

MPOBOJUTH IO CAMOCTOSITEJIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECIIOXKHBIN
(bM3UYECKUI FIKCIIEPUMEHT, HEOOJIBIIIOE CCIIeIOBaHNE (PHU3NUECKOTO SBJICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh WH(POPMAIIHIO, MMOJIYYCHHYIO B XOJC
WCCIICIOBAHUS UJTH SKCTICPUMEHTA,;

CaMOCTOATENIBHO  (OpMYIHpOBaTh OOOOIIEHUST W  BBIBOJABI IO  pe3yibTaTam
MPOBEAEHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATh BO3MOYKHOE JAbHEHIIIee pa3BUTHE (DU3MUYECKHUX MPOIECCOB, a TAKKE
BBIJIBUTATh MIPEIIOI0KEHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX M KOHTEKCTAX.

PaGora ¢ undopmanmeii:

NPUMEHATh Pa3IMYHbIE METOJbl, MHCTPYMEHTHI W 3alpOChl NPU TIOMCKE U O0TOOpe
MH(OPMAIMY WIH JaHHBIX C YYETOM NIPEUIOKEHHOH yueOHOH (u3ndeckoii 3a1a4u;
aHAIM3UPOBATh, CHUCTEMATU3UPOBATh M MHTEPIPETHPOBATh MHPOPMAIMIO PA3TUIHBIX
BUOB U ()OPM IPE/ICTABIICHNUS;

CaMOCTOSITEJIFHO BBIOMpATh ONTHMAaNbHYIO (opMy MpeicraBieHHs HHpoOpManuu u
WUTIOCTPUPOBATh pelIaeMble 3a7a4l HECJIOXKHBIMH CXeMaMH, JAuarpaMMmaMiu, HWHOU
rpaduKoil u uX KOMOMHAIUSAMHU.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe JelicTBHA:

B X0Je 00cCyXaeHus y4eOHOro Marepuana, pe3yabTaToB JIabOpaTOpHBIX paboT U
MIPOEKTOB 33J1aBaTh BOIIPOCHI IO CYLIECTBY 0OCYKJaeMOM TeMbl M BbICKAa3bIBaTh UJIEH,
HalleJICHHbIE Ha PElIeHUe 3a/1a41 U MoJiepkKaHnue 01arokenaTelbHOCTH O0IEHH S,
CONOCTABJIATh CBOM CYXKICHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JHajora,
oOHapyXHUBaTh pa3IMYMe U CXOJICTBO MO3UIINH;

BBIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MTUCHbMEHHBIX TEKCTaX;



NyOJIMYHO  MPEACTABIATH  PE3YJAbTAThl  BBINOJHEHHOTO  (U3WYECKOTO  OIBITa
(3KcIIepUMeHTa, UCCIICAOBAHMS, TPOCKTA);

MOHMMATh M KCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHAMBUAYaJbHOW pabOTHI
[IPU PEIICHUN KOHKPETHON (PU3NYECKOi TpoOIeMBbl;

NPUHAMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBATH JCHCTBHS MO €&
JTOCTHKEHHUIO: PACIpeNeNIiTh POIH, 0OCYKIAaTh MPOIECCH U Pe3ylIbTaThl COBMECTHON
paboTbI, 06001IaTh MHEHHS HECKOJIBKHX JIFO/ICH;

BBITIOJTHATh CBOIO 4acTh Pa0OTHI, JOCTHrash KAa4eCTBEHHOTO pe3yiabTaTra MO CBOEMY
HaIPaBJICHUIO U KOOPIUHHUPYS CBOU ACUCTBUS C JPYTrUMH YICHAMH KOMaHIbI;
OIICHMBATh KA4eCTBO CBOETO BKJIAJAa B OOMMI TNPOXYKT 1O KPHUTEPHUSM,
CaMOCTOSATENBHO C(HOPMYITUPOBAHHBIM YIaCTHUKAMU B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHuBEpPCAJIbHbLIC y‘-leﬁl—ll)le JeHCTBUSA

Camoopranu3anusi:

BBISIBJIATH MTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYAIUSIX, TPEOYIOMIMX Ul pEIICHHUS
(buznuecKux 3HaHU;

OPUEHTHUPOBATHCSI B PA3IMUYHBIX TOAXOJAX TMPHUHITHS pENIeHUH (MHIUBUAyaTbHOE,
MPUHSATHE PEIICHUS B TPYIIE, IPUHIATHE PEIICHUH TPYITIION);

CaMOCTOSITEIIEHO COCTAaBJIATH QITOPUTM pelIeHus] (pU3mdYecKor 3aadvl WM ITUTaHa
WCCIIEZIOBAaHUSI C YYETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATH TpeJiaraeMple BApUaHThI PEIICHHI;

JieNnaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PEIICHHUE.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJLJIEKT:

JaBaTh a/IeKBaTHYIO OLIEHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHHUS,

OOBSACHATh MPUYMHBI JOCTHXKEHUS (HEAOCTH)KEHHS) pe3yJbTaTOB JAESTEIbHOCTH,
JlaBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBHI B JACATEIHHOCTD (B TOM YHUCIIE B XOJ BBINOJHEHUS (PU3MUECKOTO
WCCIIEIOBAHUSl WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, H3MEHHUBIIMXCS
CUTYaIUi, YCTAHOBJIEHHBIX OIINOOK, BOSHUKILIUX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJIU U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro yejoBeKa B XOJE CIopa WK AUCKYCCHH Ha HAYyYHYIO
TEeMy, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYTroro;

MpU3HaBaTh CBOE MpaBO Ha OMMOKY MNpU peumieHuH (U3MYECKUX 3ajJad WId B
YTBEPKACHUAX Ha HAyYHbIE TEMBI M TaKOE K€ MPaBoO IPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K koHiy obyuenuss B 7 kjiacce mpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOYUAIONINXCA YMEHHI:

UCIIONIB30BATh TIOHATHS: (PU3MYECKHE M XHMHUYECKHE SIBJICHUS, HaOIoAeHue,
OKCTIEPUMEHT, MOJIENb, TUTIOTE3a, CIMHUIBI (PU3MYECKUX BEIWYHMH, aTOM, MOJICKYIa,
arperaTtHble COCTOSIHMSI BellecTBa (TBEPIOE, KHUJIKOE, ra3000pa3HOe), MEXaHUUECKOe
IBWKEHWE  (paBHOMEPHOE, HEpPaBHOMEpPHOE,  MpPSIMOJUHEHHOE),  TPaeKTOpHS,
paBHOJEHCTBYIOIIAs cuia, naedopmarnust (ynpyras, IUIacTHYecKas), HEBECOMOCTb,
COOOLIAIONIUECS COCYIBI;

paznuuath sBieHus (quddy3us, TEII0BOE IBUKEHHE YacTHIl BEIIECTBA, PABHOMEPHOE
JBIKCHNE, HEPaBHOMEPHOE JBMKCHUE, WHEPIIMs, B3aMMOJCHCTBUE TEJ, PaBHOBECHE
TBEPABIX TEN C 3aKPEIUIEHHOW OChI0 BpallleHHs, Tepernaya AaBICHUS TBEPABIMU



TEJIaMU, JKUAKOCTSMH U Ta3aMH, aTMOC(hEepHOE JTaBlIeHHUE, IIJIaBaHUE TeJl, IPEBPAICHHUs
MEXaHUYECKOM 3HEPTUH) N0 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLINX JaHHOE (PrU3NYEecKOe SIBJICHUE;

pacro3HaBaTh NPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUPE, B
TOM 4YHcile (QU3MYECKHE SBICHHS B MPUPOJE: MPUMEPHl ABIKEHHS C PA3TUYHBIMU
CKOPOCTSIMH B JKMBOM M HEXUBOU NPHUPOJAE, ACHCTBUE CWIBI TPEHUS B INPUPOJE U
TEXHUKE, BJIMSHUE aTMOC(EpPHOTrO IaBIICHHsS Ha XKMBOW OpPraHM3M, IUIaBaHUE pPHIO,
pBplUaru B TeJie YEJIOBEKA, IPU 3TOM IEPEBOIUTH MPAKTHUECKYIO 337ady B y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OTIMCBHIBATH M3YYEHHBIEC CBOMCTBA Tell U (pU3MUECKHE SBJICHUS, UCTIONB3Ys (PU3HUECKHE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BpPEMs, MyTb, CKOPOCTb, CPEIHSSA
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tejla, Cujia TPEHUs, JaBlIEHUE
(TBEpIoro Tema, XKUAKOCTH, rasza), BBITAJKUBAIOLIAs CHJIa, MeXaHHYecKas padora,
MOIIIHOCTh, IJIEYO CHJIBL, MOMEHT CHJIbl, KOX(PQUIMEHT MOJE3HOTO JACUCTBUS
MEXaHHU3MOB, KMHETHUYECKasi U MOTEHLMaJIbHAsl 3HEPIUs), IPU OMHCAHUM TNPABUIBHO
TPAKTOBAaTh (PU3NYECKHI CMBICI UCIOIb3yEMbIX BETMUNH, UX 0003HAYECHUS U €TUHULIBI
(u3NYeCKuX BEJIWYUH, HAXOAWUTh (OPMYJbI, CBA3BIBAIOIINME MaHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTMUMH BEIMYMHAMH, CTPOUTH TpauKHd H3yYEHHBIX 3aBUCUMOCTEH
(bMBUYECKUX BEIIMYNH;

XapaKTepU30BaTh CBOICTBA TeJ, (PU3MYECKUE SIBICHUS M MPOLECCHI, HCHOJB3Ys
MpaBUJIa CIIOKEHUs CHJI (BJIOJIb OJHOM mpsiMoif), 3akoH I'yka, 3akon Ilackans, 3akoH
Apxumena, MpaBWIO paBHOBecHs pblyara (0OJ0Ka), «30JI0TOE TPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXaHWYEeCKOW »HHEepruu, MpH OSTOM JaBaTh CJIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMCHIBATh €T0 MaTEMaTHUYECKOE BBIPAKECHHUE;

OOBSACHATh (U3WYECKUE SBJICHMS, MPOLECChl M CBOWCTBA Tel, B TOM 4YHCIE U B
KOHTEKCTE CHUTYallMil MPAaKTUKO-OPUEHTUPOBAHHOTO XAapaKTepa: BBIABIATH NPUYUHHO-
-CJICJICTBEHHBIC CBSI3H, CTPOUTH OOBSICHEHWE U3 1—2 JIOTMYECKUX IIIaroB C OMOPOM Ha
1-2 wu3yd4eHHBIX CBOWMCTBA (U3MUECKUX SBICHWUN, (U3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacy€rHble 3amaud B 1-2 neicTBUs, HCHOJNb3ysd 3aKOHBI U (OPMYIIbI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHalM3a YCIOBUA 3aJa4yu
3aMMChIBaTh KPATKOE YCJIOBHE, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIbl U
MPOBOJUTH PAcU€Thl, HaXOIUTh CIPABOYHBIC JAaHHBIC, HEOOXOIMMbIEC IJI PEIlIeHUs
3a/1a4, OI[CHUBATh PEATUCTUYHOCTD MOJy4YeHHOM (PU3HUECKON BEIHMUNHBI;
pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB, B OIHMCAHMM HCCJIEJAOBAHMS BBIACIATh IPOBEPSIEMOE MPEAINOIIOKEHNE
(rumoTesdy), pa3nMyaTh W HUHTEPIPETHPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OTBITA, JAeTaTh BHIBOBI IO €r0 pe3ysibTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten: (GopMmynupoBaTh MPOBEpPAEMbIC MPEANONOKEHHs, COOMpAaTh YCTAaHOBKY W3
MPeII0KEHHOTO 000PYA0BAHHUS, 3aMUCHIBATh XO/1 OMbITa U (POPMYIUPOBATH BHIBOIBL;
BBITIOJTHATH MPsIMbIE U3MEPEHUST PACCTOSHUS, BPEMEHHU, MAcChl Tena, 00bEMa, CUJIBI U
TEMIEPATyphl C UCIOJIH30BAHHUEM aHAIOTOBBIX U IUGPOBBIX MPUOOPOB, 3aMHCHIBATH
MoKa3aHus MpUOOPOB ¢ YUETOM 3aJaHHOI a0COTIOTHOM MOrPEeNTHOCTH N3MEPEHNUH;
MIPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTH OJHOM (PM3NYECKON BEIMYMHBI OT APYTroH ¢
HCIOJIb30BAHUEM TMPSMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PaBHOMEPHO JIBUKYIIETOCS
TeJaa OT BPEMEHU JBWKEHUS TeJa, CUJIbl TPEHUSI CKOJBXKEHUsI OT Beca Tela, KaueCTBa
00pabOTKM TOBEPXHOCTEW Tel M HE3aBUCHUMOCTH CWJIBl TPEHHUS OT IUIOLIaau
CONIPUKOCHOBEHUS TEJ, CUJbl YIIPYTrOCTU OT YAJUHEHUS MPYKUHBI, BHITAIKUBAIOLIEH
CWIBl OT OOBEMA MOTPY)KEHHOW YACTH Tela W OT IUIOTHOCTH JKUIKOCTH, €&



HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT TIJIyOMHBI, Ha KOTOPYIO MOTPYKEHO TEJo,
yCIOBHM IUIaBaHWUSA TeJN, YCIOBHH paBHOBECHs pblyara M OJIOKOB), y4aCTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOTO HCCIENIOBaHMs, COOMpaTb YCTAHOBKY W BBINOJHATH
W3MEpEHUs, CIenys MpeUI0KEeHHOMY IUIaHy, (PMKCHPOBATh PE3yJbTAThl MOJIYYCHHON
3aBHCUMOCTH (PU3MYECKUX BEIMYUH B BHJE MPEUIOKEHHBIX TaONMHUIl M TpaduKoB,
JIeNIaTh BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHUS;

MPOBOJIUTh KOCBEHHBIC WM3MEpPEHHS (PHU3MUECKUX BEIMYMH (TUIOTHOCTH BEUIECTBA
KUAKOCTU M TBEPIAOro Tela, CHJIA TPEHUS CKOJIBXKEHUS, JaBJICHHUE BO3/yXa,
BBITAJIKMBAIOIIAsl CHJIa, JIEHCTBYIOLIAs Ha MOTPYXKEHHOE B IKUAKOCTb TEJO,
KOA(Q(GHUIMEHT TOJE3HOTO JICHCTBUS MPOCTBIX MEXAHW3MOB), CIEIYS IMPEUIOKESHHON
WHCTPYKIWU: TIPH BBITIOJTHEHUH U3MEPEHH COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIUUCIISTH 3HAUEHUE UCKOMOM BEIMYUHBI,

coOnroAaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabopaToOpHBIM
000pyTI0BaHUEM;

yKa3bIBaTh MPUHLUIBI JIEHCTBUS TNPUOOPOB M TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIINECS COCY/bl, OapoMeTp, pblyar, MOJABUKHBIN U
HEMOABWKHBIN OJIOK, HAaKJIOHHAs IVIOCKOCTh;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € OMOpoil Ha WX oOmHCaHUs (B TOM YHCIE: MOIIIUIHUKU, YCTPOHCTBO
BOJIONIPOBOJIa, TUAPABIMYECKHI Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HacocC,
apeoMeTp), MCIOJIb3Ysl 3HaHHUA O CBOMCTBaX (PU3MUECKUX SIBICHUH U HEOOXOAUMBbIE
(u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOJUTh TpUMEphl (HaXoAWTh MHGOpPMALUI0 O MpUMEpax) MPAKTUYECKOTO
UCIOJb30BAHUSA (PU3MYECKUX 3HAHMM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30MacHOCTH TPH OOpalleHnH C NpUOOpaMH W TEXHUYECKUMU YCTPONCTBAMH,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHMS] HOPM HKOJIOTMYECKOTO IOBEIEHUS B
OKpY»Kalolllel cpene;

OCYILIECTBIIATh OTOOP HCTOYHUKOB HH(popMmanuu B VHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TIOMCKOBBIM 3aIIPOCOM, HA OCHOBE MMEIOIIMXCS 3HAHUHM U IMyTEM CpaBHEHUs
pa3IUYHBIX UCTOUYHUKOB BBIJICNIATh HHPOPMALIHIO, KOTOPast SIBJISIETCS IPOTUBOPEUMBOM
WA MOKeET OBbITh HEJOCTOBEPHOM;

UCIOJIb30BATh IIPH BBIIOJHEHUH YUEOHBIX 3aJJaHUH HAyYHO--NIOMYJISIPHYIO JINTEPATypy
(U3MYECKOro COAEp)KaHus, CIpaBOYHblE MaTepualbl, pecypchl cetu HHTepHer,
BIaJleTh NPUEMAMU KOHCIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MMCbMEHHbIE U YCTHbIE COOOIIEHUs HAa OCHOBE 2—3
UCTOYHUKOB MH(POPMALUHN (PU3HUECKOTO COJEpPIKAHUSA, B TOM YUCIIE IMYOJUYHO J1es1aTh
KpaTKHe COOOIIeHUs O pe3ysibTaTax MPOEKTOB MM YU4EOHBIX MCCIEOBAHUMN, IPU 3TOM
IPaMOTHO HCHOJb30BaTh M3Yy4YCHHBIM MOHATUIHBIA ammapaT Kypca (U3MKH,
COIIPOBO’KJATh BBICTYIUICHUE MPE3eHTALUEH;

IIPU BBINOJIHEHUHU YYEOHBIX IPOEKTOB M UCCIIECIOBAHUI pacnpeneniaTh 0043aHHOCTH B
IpyImne B COOTBETCTBUH C MOCTABJICHHBIMU 3371a4aMH, CJIEAUTh 32 BBINOJHEHHEM IUIaHa
JeUCTBUM, aJeKBaTHO OIICHMBAaTh COOCTBEHHBIH BKJIQJ B JAEATEIBHOCTH TPYIIIHI,
BBICTpanBaTh KOMMYHMKATHBHOE B3aHMO/ICHCTBHE, YIUTHIBAsi MHEHUE OKPYKAIOIIHX.

K xoHiy oOyueHust B 8 kJjacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb c(GOPMUPOBAHHOCTb y OOyUaIOIUXCS YMEHHUI:

HCIIOJIb30BATh IOHATHUSA: MaCcCa U pa3MCPbl MOJICKYJI, TCIIJIOBOC IABWXKXCHUC aTOMOB U
MOJICKYJI, arpe€raTHbIi€ COCTOSIHUA BCHICCTBA, KPUCTAJUIMYCCKUC U aMOp(bHBIC TCI1a,
HaCBHIIIEHHBIA ¥ HEHACHIIICHHBIN map, BJIAXXHOCTb BO3yXa, TCMIICPATYypa, BHYTPCHHSA
OHEpTIu:, TEIUIOBOM ABHT aTcClIb, BHCMCHTapHHﬁ BHCKTpI/I‘-IeCKI/Iﬁ 3apsan, SJICKTPUICCKOC



110JI€, TPOBOJHUKU M JUDIEKTPUKH, NOCTOSHHBIA 3JIEKTPUUECKUN TOK, MarHUTHOE
HoJIE;

pasnuyarh SBJICHUS (TEILUIOBOE DPACHIMPEHHME M CXKaTHe, TEIUIoNepenada, TEIUIoBOe
paBHOBECHE, CMauMBaHME, KalWUIAPHbIE SBJICHUS, UCHApEHUE, KOHJEHCAlMs,
IUIaBJICHWE,  KpUCTaum3auuss  (OTBeplACBaHME),  KUIEHHE,  TeIllonepenayda
(TermIonpoBOIHOCTh, KOHBEKLUS, W3JIy4E€HHUE), SJIEKTpU3alus Tell, B3aUMOJICHCTBUE
3apsA70B, JEMCTBUS AJIEKTPUYECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOJEHCTBHE
MarHuTOB, JEMCTBHE MAarHUTHOIO IOJISI HAa NMPOBOJHUK C TOKOM, 3JEKTPOMAarHWTHas
UHIYKLKMS) 10 ONMCAHMIO MX XapaKTepHbIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JIaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBICHUE U3yYCHHBIX (PU3MUECKUX SIBICHUH B OKPY)KAIOLIEM MUpE, B
TOM uucie (U3MYecKue SBIEHUS B NPUPOJIE: MOBEPXHOCTHOE HATSIKEHHE U
KaWUISIpHbIE SIBJICHUS B TPUPOJIE, KPUCTAIBI B mpupoje, usnydenue CounHua,
3aMep3aHue BOJOEMOB, MOPCKHE Opu3bl, 00pa3oBaHME pPOCHI, TyMaHa, MHEs, CHEra,
JNIEKTPUYECKHE SBJIEHUS B aTMocdepe, dIEKTPUUYECTBO JKHUBBIX OPraHU3MOB,
MarHuTHOE moJje 3emid, Apeid MOoJ0COB, POJIb MAarHUTHOTO MOJS IS JKU3HU Ha
3emiie, MOJIAPHOE CHUSIHHME, MPU ITOM MEPEBOJAUTH MPAKTUUYECKYIO 3a7auyy B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbIE CBOMCTBA (ITPU3HAKHM) (PU3UUECKUX SBICHHUI;

OTHCHIBAaTh U3yYCHHbBIE CBOMCTBA TeN U (PU3NYECKUE SBJICHUS, UCIIONB3YS (PU3NUYECKHE
BEJIMYMHBI (TeMIEpaTypa, BHYTPEHHSSI SHEPrys, KOJIMYECTBO TEIUIOTHI, yAeNIbHas
TEINIOEMKOCTh ~ BEILlECTBA, YAENbHAas TEIUIOTa IUIABIECHMA, YJelbHas TeIIoTa
napooOpa3oBaHus, y/AelbHas TEIUIOTa CrOpaHHs TOIUIMBA, KOA(D(UIMEHT MOJIe3HOTo
JNeMCTBUS TEIJIOBOM MAIlMHBI, OTHOCHUTEIbHAsI BIAXKHOCTh BO3/yXa, JJIEKTPUUYECKUUN
3apsil, CHJla TOKa, DJIEKTPUYECKOE HampsKeHUWe, CONPOTHUBICHHE IPOBOJHMKA,
yIEJIBbHOE COIPOTHBIICHHE BEIIECTBA, pad0Ta U MOIIHOCTb 3JIEKTPUYECKOTO TOKa), IpH
ONMCAaHUM MPABUIBHO TPAKTOBATH (PU3UYECKUN CMBICI HCHOJIb3YyEeMbIX BEJIUYUH,
0003HaueHMs ¥ €IUHUIBI (U3NYECKUX BEJIMYMH, HAXOAUTh (POPMyYIbI, CBA3BIBAIOIINE
JAHHYIO (U3MUYECKYI0 BEIMYMHY C JPYTMMHU BEJIMYMHAMH, CTPOUTh TIpaduKu
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIINYHH;

XapaKTepu30BaTb CBOMCTBA Tejd, (PU3MUYECKHE SIBJIEHUS M IIPOLIECCHI, HCIOJb3Ys
OCHOBHBIE TIOJIOXKEHUS MOJIEKYISIPHO--KMHETHYECKOH TEOPUHM CTPOCHMs BEIIECTBa,
IPUHLUI CYNEPNO3ULUN IoJiell (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXPAaHEHUs
3apsija, 3akoH Oma Juis ydacTka nenu, 3akoH JDxoyms—J/leHna, 3akoH coxpaHeHus
SHEpPIUuu, MpU 3TOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA W 3alMCHIBaTh €ro
MaTEMAaTHYECKOE BBIPAKECHUE;

OOBICHATh (hU3KMYEecKHe MPOLECChl U CBOWCTBA T€JI, B TOM YHUCIE U B KOHTEKCTE
CUTyalui [PAKTUKO-OPHUEHTUPOBAHHOTO XapakTepa: BBISIBIIATh
NPUYMHHO-CIIC/ICTBEHHbIE CBSI3H, CTPOUTh OOBsICHEHUE U3 1—2 JIOTMYECKUX LIAaroB C
onopoif Ha 1—2 U3y4eHHBIX CBOWCTBA (PM3NYECKUX SIBICHUHN, GU3NUECKUX 3aKOHOB WIN
3aKOHOMEPHOCTEH;

pemaTh pacy€THble 3aJauyd B 2—3 JEUCTBHS, MCIOJb3ysd 3aKOHbBI U (OPMYIIBI,
CBsI3bIBalOIME (PU3UYECKUE BEJIWYMHBI: HAa OCHOBE aHajHM3a YCJIOBHUS 3a7a4yd
3alMChIBAaTh KPAaTKOE YCIOBUE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHHs 3aJayd,
BBIOMPATh 3aKOHBI U (OPMYJIBbI, HEOOXOAUMBIE Ul €€ PEelIeHHs], TPOBOIUTH PACUETHI U
CpaBHUBATh MOJIydEHHOE 3HaUeHHE (PU3NYECKOMN BETMUMHBI C U3BECTHBIMU JIaHHBIMU;
pacrio3HaBaTh NpPOOJEMbI, KOTOPbIE MOXKHO pELIMTh INPU MOMOIIM (PU3HUYECKHX
METOJIOB,  HCHOJb3ys  ONHUCAaHUE  MCCIEAOBAaHUSA,  BBIACIATH  IIPOBEPSAEMOE
MIPENIIOJIOKEHNE, OLICHUBATh IPaBUIIBHOCTh INOpSAKA INPOBEACHMS MCCIEA0BAHUSA,
JIENaTh BBIBOJIBI;



MIPOBOJIUTH OMBITHI [0 HAOIOJCHUIO (PU3MUECKUX SBICHUNA WM (PU3MUYECKHX CBOWCTB
Ten (KamwuIspHBbIC SIBJICHUS, 3aBUCHUMOCTh JIABJICHHS BO3[yXa OT €ro o0béma,
TEMIIEPATYPBI, CKOPOCTH IPOLIECCAa OCTHIBAHUS U HArPEBAHUS NPU U3IYYEHUH OT LIBETA
n3Nydarouiel (moryomaromeid) INOBEPXHOCTH, CKOPOCTh MCIAPEHUs BOJABI OT
TEMIEPATYPbl JKUJKOCTH W IUIOMAAUM €€ IIOBEPXHOCTH, JJIEKTpU3alMs Tel U
B3aUMO/JICHCTBUE IEKTPUUYECKUX 3aps/IOB, B3aUMOJICHCTBUE NOCTOSHHBIX MAarHUTOB,
BHU3yaJIM3aI1sl MAarHUTHBIX T0JIEW TTOCTOSIHHBIX MarHUTOB, ACHCTBUS MAarHUTHOTO TOJIS
Ha IPOBOJHHUK C TOKOM, CBOMCTBA JJIEKTPOMArHuTa, CBONCTBA 3JIEKTPOJBUTATENs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIE MPEANOJIOKEHUs, CcoOUpaTh
YCTAaHOBKY M3 MPEJIOKEHHOTO OOOpyIOBaHUS, OIMUCHIBATH XOJ ONbITA W
(hopMyITMpOBaTh BHIBOIBI;

BBITNIOJIHATH MPSMbIE MU3MEPEHHUsI TeMIepaTypbl, OTHOCUTEILHON BIQXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpsDKEHUS C MCIOJIb30BAaHMEM AaHAJIOrOBBIX INMPUOOPOB U JATYUKOB
(u3NYeCKUX BEIWYMH, CPaBHUBATh pE3yJbTaThl M3MEPEHUH C Y4YETOM 3alaHHOM
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJUTH HCCJIEIOBAaHUE 3aBUCUMOCTU OJHOW (PU3NYECKOM BEIMYMHBI OT JAPYroW C
HCIIOJIb30BAHUEM TNPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIIEHUS NMPOBOJHUKA OT
€ro JUIMHBI, TUIOIIAJN MOMEPEYHOTO CEYEHUS M YJEJbHOTO CONMPOTHUBIICHHUS BEIeCTBa
MIPOBOJIHHMKA, CHJIBI TOKA, UIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHHS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BATENbHOTO U MMapajljIeIbHOTO COEIMHEHUH MPOBOJIHUKOB):
IJIAaHUPOBATh HCCIEI0BAaHUE, cOOUpATh YCTAaHOBKY U BBINOJHATH W3MEPEHUs, CIeays
MpeI0KEHHOMY IIaHy, (PUKCHUPOBATh PE3YyNbTaThl MOJYYEHHONW 3aBUCUMOCTH B BHJIE
TabIuI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Yy/IbTaTaM UCCIIETOBAHMUS;

MIPOBOJUTH KOCBEHHBIE HM3MEpeHUs (U3UUYECKUX BENUYUH (yIelbHasg TEIUIOEMKOCTH
BEII[ECTBA, COMPOTUBJICHUE MPOBOJIHUKA, pabd0Ta U MOIIHOCTh JIEKTPUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpEHUus, coOupaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIEIYs
MPeII0KEHHON HHCTPYKIMH, ¥ BHIYUCIISATH 3HAYCHUE BETUUYHHBI;

coOmoaTh TpaBWIa TEXHUKH OE30MacHOCTH TIpu paboTe ¢ J1abopaTOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YYEHHBIX MNPUOOPOB U TEXHUYECKUX
YCTPOMCTB € OMOPON Ha WX OMHCAaHMs (B TOM YHUCIE: CUCTEMa OTOILICHHUS OMOB,
TUTPOMETpP, MapoBasi TypOWHA, aMIepMETp, BOJBTMETpP, CUYETUUK DIEKTPUUECKOMN
SHEPrUH, OJIIEKTPOOCBETUTENbHbIE MPUOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE MPEIOXPAHUTEIH, 3JICKTPOMArHUT, 3JIEKTPOJBUTATEIh
MOCTOSIHHOTO TOKAa), MCIOJB3YyS 3HAaHUA O CBOWCTBaX (DM3MUECKUX SIBICHUNH U
HeoOxouMble (prU3MUecKre 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA UM HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHbIM PUCYHKaM (3KUIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATE]Ih BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JIEKTPUUYECKUX IeTel ¢ MOCIeI0BaTEIbHBIM U MapaulebHbBIM COSAUHEHUEM
AJIEMEHTOB, pa3inyasi yCIOBHbIE 0003HAYEHUS SJIEMEHTOB IEKTPUUECKUX LIETICH;
MPUBOJIUTh TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPAKTHUECKOTO
UCIOJb30BaHUS (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I OOecredeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpubopaMu U TEXHUUECKUMH YCTpOMcTBaMmuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM SKOJIOTMYECKOTO TIOBEJCHUS B
OKpYyKarollen cpene;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE HMEIOIIMXCA 3HAHUN U MNYTEM CpPaBHEHUS JAOTMOJIHUTENIbHBIX HCTOYHUKOB
BBIZICTIATE WH(MOPMAIIMIO, KOTOpas SBJISETCS MNPOTHBOPEUYMBONW WM MOXKET OBITh
HEJI0CTOBEPHO;



WCIOJIb30BATh MPH BBHIIOJHEHUN YYEOHBIX 3aJaHUN HAyYHO--NIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BIIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJTHOY 3HAKOBOW CHCTEMBI B IPYTYIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKWE YCTHBIE COOOIIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJIBKAX HCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  TPEACTABIATh  PE3yJbTaThl  MPOCKTHOM WM  HMCCIEeI0BATEIbCKON
JESATeTbHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh W3YYEHHBIH MOHATUWHBINA ammapar
Kypca (HU3UKH, COIPOBOXKIAThH BHICTYIICHHE MTPE3CHTAINCH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIENOBAaHHHA (U3NYECKUX MPOLECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadyaMH,
CIIEZINTh 32 BBINIOJIHEHHEM IUIaHA JIEHCTBUHA W KOPPEKTUPOBATh €ro, aJaeKBAaTHO
OIICHUBATh  COOCTBEHHBIM BKJAX B  JEATEIBHOCTh  TPYIIBI,  BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, MPOSBIISISI TOTOBHOCTD pa3pemiaTh KOH(IMKTHI.

K xoniy obydenus B 9 kjacce npeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHHM:

HUCIIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCcKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TPEHHE, IIEHTPOCTPEMHUTEIIBHOE YCKOPEHHWE, HEBECOMOCTh W IIepPETrpy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, HEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOQpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTDb, CIHCKTPbI HMCIIYCKaHWSA W IIOTJIOIICHUA, anb(l)a-, OeTta- U ramMma-
W3ITYYEHUsI, H30TOIIbI, sTICpHAst SHEPTeTHUKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHEHHOE IBU)XKCHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEWHOE JBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHHUE TI0 OKPY)XHOCTH, B3aWMOJICHCTBHE TEJ, pPEaKTHBHOE JBU)KCHUE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllWe W BBIHY)KICHHBIC KoJieOaHUs), PE30HAHC,
BOJIHOBOE [IBIDKEHHE, OTPOKEHUE 3ByKa, MPSMOJMHEWHOE paCIpOCTpaHEHHE,
OTpaKEHHE U MPEJOMIICHUE CBETA, MIOJTHOC BHYTPEHHEE OTPAKEHUE CBETA, Pa3JIOKCHUE
0eJoro cBera B CIHEKTP M CIIO)KEHHE CICKTPAIBHBIX I[BETOB, HCIIEPCHS CBETa,
€CTeCTBEHHAs PaJIMOAKTHBHOCTh, BOZHUKHOBEHHUE JIMHEHYATOrO CHEKTpa W3TYYCHUS)
M0 OINMKMCAHUIO WX XapaKTEPHBIX CBOWCTB W HA OCHOBE OIBITOB, JEMOHCTPHPYIOIIMX
JTaHHOE (pU3HYECKOe SIBJICHUE,

pacro3HaBaTh MPOSIBIICHUE M3YYCHHBIX (DU3UYECKHX SBICHUN B OKpYXaromeM Mupe (B
TOM yuclie (PU3NYECKHUE SBICHHS B TPUPOJIC: NMPHIMBBI U OTJIHBBI, JBIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KHUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IYHAMH, 9XO0, IBETa T,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OUOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPApHUOJIETOBOTO U PEHTTCHOBCKOTO H3JIyUYEHHUH, €CTECTBEHHBIH PaarOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
JeCTBHE PaIMOAKTUBHBIX M3TYYCHUN Ha OPraHU3M 4YeJoBeKa), MPU ITOM MEPEBOIUTH
MPAKTUYECKYIO 337ayy B Y4eOHYIO, BBLACTSATH CYHIECTBEHHBIE CBOMCTBA (MPU3HAKU)
(bu3MUYECKUX SABICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSAS U MTHOBEHHAs CKOPOCTh Tella MPH HEPaBHOMEPHOM JIBHKEHHH,
YCKOpEHUE, MepeMelleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CHIIA YIPYTOCTH,
CHJIa TSOKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHI[MATbHASI DHEPTHSI CXKATON MPYKUHBI, KHHETHYECKas



SHEprus, MOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M 4YacToTa KoJieOaHWH, InHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEIOMIICHUS
cpeabl), IPU ONMHUCAHUU TNPABWIBHO TPAKTOBATh (DU3UUYECKHH CMBICI HCHOJIb3YyEeMBIX
BEJIMYUH, OOO3HAYCHHS M EIWHUIBI (PU3MUYECKHX BEIUYMH, HAXOIUTh (HOpMYIHI,
CBSI3BIBAIOIIME JAHHYIO (PU3UYECKYIO BEIWYHHY C APYTMMH BEJIMYMHAMH, CTPOUTH
rpaduKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3NUECKHUE SIBJICHUS U MPOLIECCHI, UCIOJb3YS 3aKOH
COXPAHEHHUS SHEPIUH, 3aKOH BCEMHUPHOIO TATOTEHUS, NMPUHLMII CYNEPIIO3ULUU CUJI,
MPUHIIMI OTHOCUTENBHOCTH [ anunes, 3akoHbsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHMSI M TMPEJIOMIICHHS CBETa, 3aKOHbl COXpPAaHEHHs 3apsl0BOTO U
MaccoBOIO 4YMCEI NpPU SAEPHBIX pPEAKUMSIX, IpPU OITOM JaBaTh CJIOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BBIPAXKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  IpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  HNPUUYUHHO--
CIIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX I11aroB C OMOPOM Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3MYECKUX SABJIICHUH, (U3NYECKUX 3aKOHOB HWJIU
3aKOHOMEPHOCTEH;

pemath pacué€THbIe 3a/1a4M (OTHUPAIOLIUECS HA CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBS3bIBAIONIME (U3NYECKUE BEJIUYUHBI: HAa OCHOBE aHaU3a
YCIIOBUS 3aJjauyd 3alHChIBaTh KpPATKOE YCJIOBHE, BBISABIATH HEJOCTAOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui PEIlIeHus,
MPOBOJUTH pacuéThl W OLEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYEHHUS
(bM3UYECKON BETUIMHBL

pacro3HaBaTh HpPOOJEMbI, KOTOPbIE MOKHO pPEUIMTh INPU HMOMOIIM (PU3HUECKHX
METOJIOB,  MCIIOJIb3Yysl ~ ONMCAHUE  HCCIENOBAaHUS,  BBIAEIHATH  IpOBEpseMoe
IPEINOJIOKEHNE, OLECHUBATh IMPABUIIBHOCTh MOpPsIKAa HPOBEACHUS HCCIEIO0BaHHUSA,
JieTIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3YIbTaThl HAOMIOACHUN U OIIBITOB;

IIPOBOJIUTH OIBITHI 110 HAOIIOJEHHUIO (PU3MUECKUX ABJICHUNA WM (PU3MUECKHX CBOWCTB
TeJ (U3yd4eHue BTOPOro 3akoHa HbrOTOHA, 3aKOHA COXpaHEHUs PHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasiTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTY/Abl MAJIbIX KOJeOaHUH, MPSIMOIIMHEIHOE paclpoCTpaHeHNe
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIEKTpP, M3YYEHHUE CBOMCTB H300paKeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IIpeaMeTra B COOMparolied JIMH3E,
HaAOJIOIGHUE CIUIOLIHBIX M JIMHEWYaThIX CIEKTPOB M3JIyYEHMsI): CaMOCTOSATEIIBHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060py10BaHMs, ONUCHIBATE XO/1 OIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh IPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenensis cpeiHee
3HaYeHHEe u3MepseMOl BelWYMHBI ((OKYCHOE paccTOsHUE cOoOMparomell JUH3bI),
000CHOBBIBAThH BBHIOOP crioco0a n3MepeHust (M3MEPUTEITLHOTO ITPUO0pa);

IIPOBOJIUTH MCCIIEJJIOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJIb30BaHUEM
OpSIMBIX M3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHON CKOpOCTH, TIepHoja KoJeOaHUl MaTeMaTH4ecKOro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJla OTPa)XCHHs CBETa OT yrja NaJcHUsd U
yIJia MpeioMIIeHHs OT yrila MajJeHus): IIAHUPOBATh HUCCIEIOBAaHUE, CAMOCTOSITEIBHO
co0MpaTh YCTaHOBKY, (HMKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH
(¢u3nYecKUX BEIMYUH B BUJAE TaOJIUI U rpadUKoB, JeNaTh BBIBOJBI 10 pe3ylbTaTaM
HCCIIEIOBAHUS;

MIPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3NYECKUX BETUYMH (CpeiHss CKOPOCTb U
YCKOpEHHUE Teja MPU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHE CBOOOHOTO MaJeHHUs,
KECTKOCTh TPYXKHUHBI, KOI(PPUIUEHT TpeHHs! CKOJIBKEHUs, MeXxaHuuyeckas pabora u



MOIIIHOCTb, YacTOTa MW NEpUOJa KOJeOaHWH MaTEeMaTHYeCKOro U MPYKMHHOTO
MasiTHUKOB, OITHYECKass cuja coOuparomel JHMH3bI, paJUOAKTUBHBIA  (OH):
IUIAaHUPOBATh M3MEPEHHUS, cCOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIIIOJIHATH
U3MEpEHUs, CleAysl MPEUIOKEHHON MHCTPYKLMM, BBIYMCIATh 3HAYEHHE BEIMYMHBI U
aQHAJIM3UPOBATh IIOJYYEHHBIE pE3yJabTaTbl C Y4ETOM 3a/JlaHHOM IMOIPEUIHOCTH
U3MEPEHUN;

coOmoIaTh TMpaBWia TEXHUKA O€30MacHOCTH 1pu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepHuaibHas
TOYKa, a0CONIOTHO TBEPIOE TENO, TOYCUHBIM WMCTOYHHWK CBETA, Jyd, TOHKAs JIMH3A,
IJIaHEeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIEJIb @aTOMHOTO SIIpa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOICTB C ONMOPOH Ha UX ONMUCAaHUSA (B TOM YHCIE: CIUIOMETP, JaTYUKU TOJT0KEHUS,
PacCcTOSHUS U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKH, IEPUCKOI, poToanmapaT, ONTHIECKHUE
CBETOBO/JIbl, CIEKTPOCKOMN, J03UMETp, KaMepa BuWiIbCOHA), HCIOJB3YSl 3HAHUS O
CBOMCTBaxX (PM3NYECKUX SABJIICHUN U HEOOXOAUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;
HCII0JIb30BATh CXEMbl U CXEMATUYHbIE PUCYHKHU M3YYEHHBIX TEXHUYECKHX YCTPOMCTB,
M3MEPUTENbHBIX MPUOOPOB U TEXHOJIOTMUYECKUX MPOLECCOB MPHU pEUIeHHH Y4eOHO--
MPaKTUYECKUX 3a/lay, ONTHUYECKHUE CXEMbl JJIsl MOCTPOCHUS M300pakKeHUH B IMJIOCKOM
3epKajie 1 coouparouieil TuH3e;

MPUBOJUTh TNpUMEpbl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DUM3MUYECKUX 3HAHWM B TOBCEAHEBHOM JKHU3HH sl oOecreueHus
0e30mMacHOCTH TpHU OOpalieHMH ¢ OpuOopaMH M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHS HOPM OSKOJIOTMYECKOTO TIOBEJCHUS B
OKpY»Kalolllel cpene;

OCYLIECTBIATh MOMCK MH(popManuu ¢uszndeckoro coaepxkanus B HHTepHere,
CaMOCTOATENIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTHU OIpEIeSICHHs
JOCTOBEPHOCTH TOJYy4Y€HHOH HH(pOpMAlMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIbHBIX HCTOYHUKOB;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3aJaHUi HayYHO--NIOMYJISIPHYIO JINTEPATypy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHblE MaTepualbl, pecypcbl cetu MHTepHer,
BIa/IeTh NPUEMAMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHMs HHGOpMALMU U3
OJIHOM 3HAKOBOW CUCTEMBI B JIPYTyIO;

CO3/1aBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOIIEHUS HA OCHOBE MH(OpMaLIU
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COAEp)KaHUs, MyOIMYHO MPeICTaBIATh
pe3yabTaThl MPOEKTHOM MIIM HCCIIEA0BATENILCKOM AEATEIBHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh H3YyYEHHBIM MOHATUHHBIA ammapar M3ydaeMmMoro paszaena (pu3uku u
COINPOBOKJATh BBICTYIUICHHE Ipe3eHTalued ¢ yuy€ToM OCOOEHHOCTEeH ayIuTOpHH
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaumenoBanmue
n/ a3[1eJ10B 1 TeM Becer | KoHTpoabH IIpakTHyeck (ungpposeIe)
I E OrDAMMEL % p 6 o0pa3oBaTe/bHbIC
porp 0 bl€¢ pa00ThI He padoThI pecypesI
Pa3nes 1. @u3uka u e€ poJib B NO3HAHMHN OKPY/KAKOLIEro MUpa
DUBIKA - HAVKE O bu6mmoreka [{OK
1.1 K 2 https://m.eds00.ru/7f416
pupoie 194
DUsHIeCKe bu6moreka [IOK
1.2 2 1 https://m.edsoo.ru/7f416
BEJINYNHBI
194
EctecTBeHHOHay4YH bubnuoreka [IOK
1.3 BII METOJT 2 1 https://m.edsoo.ru/7f416
IMO3HAHUSI 194
Hroro mo pazueny 6

Pasznea 2. IleppoHayajibHb

1€ CBCACHUSA 0 CTPOCHUHM BCIIIECTBA

CroocHIe bu6moreka [IOK
2.1 p 1 https://m.edsoo.ru/7f416
BEIIECTBA
194
JIBrmkeHue u bu6moreka [IOK
2.2 B3aHMOJICHCTBHE 2 1 https://m.edsoo.ru/7f416
YaCTHUI] BEIIECTBA 194
ArperatHbie bubnuorexa [JOK
2.3 COCTOSTHUS 2 https://m.edsoo.ru/7f416
BEIIECTBA 194
Hroro mo pazgeny 5
Paznen 3. /IBu:keHHe U B3auMoO/ieiicTBUE TeJl
MexaHndeckoe bubmorexa HOK
3.1 3 https://m.edsoo.ru/7f416
JIBHKEHUE
194
VHeDLIsL. Macea bubmuoreka [JOK
3.2 PHHA, ’ 4 1 https://m.edsoo.ru/7f416
IUIOTHOCTD
194
bubmuoreka [JOK
3.3 Cuna. Bunsl cun 14 1 2 https://m.edso0.ru/7f416
194
Hroro no paszneny 21

Pasnen 4. /laBjeHue TBEPABIX TeJl, JKMIKOCTEH M ra3oB

4.1

JlaBneHue.
[Iepenaua
JTaBJICHUS

3

bu6mmoreka [JOK
https://m.edso0.ru/7f416
194



https://m.edsoo.ru/7f416194
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TBEPABIMU TEJIAMHU,
KHUIOKOCTSIMU U
razaMu
Tlasrenie bubmuoreka [IOK
4.2 5 https://m.edsoo.ru/7f416
JKUIKOCTH
194
bu6mmoreka [IOK
4.3 Armocheproe 6 https://m.edsoo.ru/7f416
IaBJICHHE
194
e o Bumorea 110K
4.4 ! N 7 3 https://m.edsoo.ru/7f416
Ha TIOTPYXEHHOE B 104
HHUX TEJIO0 -
Hroro no pazgeny 21
Pa3nes 5. PaGora u MomHOCTb. JHeprus
PaGoTa I bubmmoreka [{OK
5.1 3 1 https://m.edsoo.ru/7f416
MOIITHOCTE
194
MbocThie bu6moreka [IOK
5.2 p 5 1 https://m.eds00.ru/7f416
MCXaHHU3MbI
194
Mexanndeckas bubmorexa HOK
5.3 4 1 https://m.edsoo.ru/7f416
SHEPTHs
194
Hroro mo pazgeny 12
PezepBHOe Bpemst 3
OBILIEE KOJIMYECTBO
YACOB I10 68 12

I[TPOTPAMME



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

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
/ (undposbie)
I pa3e/ioB M TeM Bcer | KoHTpoabH IIpakTHyeck 06PA30BATEbHBIC
I NporpamMmbl 0 ble padoThI ne padboTsbl pecype
Paznen 1. TennioBblie siBJIeHUs
Crpoenue u bubnuotexa [JOK
1.1 CBOMCTBa 7 https://m.edsoo.ru/7f418
BEIIECTBA lce
TeIUIoBbLe bu6mmoreka [IOK
1.2 21 1 5 https://m.edsoo.ru/7f418
TIPOIIECCHI lce
Wroro mo pazueny 28
Pasnen 2. DiekTpuyeckue 4 MATHUTHbIE SIBJIEHUSI
DNEeKTPUUIECKUE
3apsbl. bubnuorexa [JOK
2.1 3apshKeHHBIC 7 1 https://m.edsoo.ru/7f418
TeJla U uX 1ce
B3aMMOJICHICTBHE
[ToctostHHBII bubnuotexa [JOK
2.2 ANEKTPUUSCKHUIA 20 1 7 https://m.edsoo.ru/7f418
TOK 1ce
MarHITHEL bu6moreka [IOK
2.3 6 1 1.5 https://m.edsoo.ru/7f418
SIBIICHUS lce
DJIEKTPOMAarHuTH bubmorexa I[IOK
2.4 P 4 https://m.edsoo.ru/7f418
ast MUHAYKIUS lce
Hroro mo pazgeny 37
PesepBHOE Bpems 3
OBILIEE
KOJIMYECTBO
YACOB I10 68 3 14.5

I[TPOTPAMME



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

KoaungecTBo 4acoB DJIeKTPOHHBbIE
No HaumenoBanue (undpoBbIe)
n/ pa3e/ioB M TeM Bcer | KoHTpoibH IIpakTHyeck 06PA30BATEbHBIC
1 NporpaMmmasl 0 ble padoThI ue padoTsl pecype
Paznes 1. Mexann4yeckue iBJICHUSA
hii:;?;gifoe bu6mmoreka [{OK
1.1 . 10 1 https://m.edsoo.ru/7f41a
CII0COOBI €r0 426
OIIMCAaHUS ==
Bzaumoneiictrue bubmmorexa [TOK
1.2 a 20 1 3 https://m.edsoo.ru/7f41a
TEN 436
3AKOHEL bubmmoreka [{OK
1.3 10 3 https://m.edsoo.ru/7f41a
COXpaHEHUs 436
Hroro mo pazueny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJTHBI
Mexannueckue bubmmorexa ITOK
2.1 7 3 https://m.edsoo.ru/7f41a
KOJIeOaHNs 436
MexaHnnueckue bubmorexa HOK
2.2 8 1 3 https://m.edsoo.ru/7f41a
BOJIHBL. 3BYK 436
Hroro mo pazgeny 15

Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI

DJIEKTPOMAarHuTH Bubnorexa [IOK
3.1 0¢ HoJIE 1 6 2 https://m.edsoo.ru/7f41a
ANIEKTPOMArHUTH 436
bI€ BOJIHBI -
Hroro mo pazgeny 6
Pa3znen 4. CBeToBLIE IBJICHHSA
3aKOHBI bubmuoreka [JOK
4.1 pacrpocTpaHeHu 6 2 https://m.edsoo.ru/7f41a
s1 CBeTa 4a6
JIuH3eI B bubmuoreka [JOK
4.2 ONITUYECKUE 6 3 https://m.edsoo.ru/7f41a
puOOopHI 4a6
Paznoxenue bu6mmoreka [JOK
4.3 0eoro cBeTa B 3 2 https://m.edsoo.ru/7f41a
CIIEKT] 436
Hroro no paszneny 15



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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Paznena 5. KBanToBbie iBJIEeHUA

Hcnyckanue u

bubmuoreka [IOK

5.1 HOIJIOLIEHUE 4 1 https://m.edsoo.ru/7f41a
CBETa aTOMOM 4a6
CrpocHIe bubmuoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41a
aTOMHOTO si/1pa 436
SepHbL bu6mmoreka [IOK
5.3 Aep 7 1 https://m.edsoo.ru/7f41a
peakuuu
4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOAYJIb
[ToBTOpEHUE N
000061IeHIE bubnuorexa [JOK
6.1 COJICPIKAHHUSI 9 2 https://m.edsoo.ru/7f41a
Kypca QHu3UKH 32 4a6
7-9 xnacc
Hroro mo pazueny 9
OBILEE
KOJIMYECTBO
YACOB 1O 102 27

I[TPOTPAMME



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

7 KJIACC
Koan4yecTBO 4acoB
DJIEeKTPOHHbIE
Ne ) e = udposbie
Tema ypoka 2 g = PP
n/n = g 5 o0pa3oBaTejibHbIE
= = g pecypcsl
e 3 = 3 2
o = =
= [ ¢ = <
| - (=] < (=]
I =] © =
9 S = =" <
=] 2 a | = a =
1 ®du3nka — Hayka o npupoje. SABneHus 1
TIPUPOTBI
2 duznueckue sIBICHUS 1
3 dusnyeckre BEINYNHBI U UX 1
U3MepeHue
Ypok-uccnenoanue "N3mepenne
4 TEMITepPaTyphl TPX TTOMOTIIH 1 1
KUJIKOCTHOTO TEPMOMETpA M TaTIHKA
Temneparypsl”
MeTto bl HAyIHOTO TTO3HAHUSL.
5 OHI/IC?HI/IC (f),;anecxnx SBJICHUH C 1 bubmorexa LIOK
. https://m.edsoo.ru/ff09f72a
MMOMOIILI0 MOJENEH
Ypoxk-uccnenoanue "[IpoBepka
6 TUTIOTE3bI: JATLHOCTH MOJIETA IITIAPHKA, 1 1
MYIIIEHHOTO TOPU30HTAIBHO, TEM
OoJibinie, 4yeM OoJIbIlle BBICOTA IMycKa'
Ctpoenne BemectBa. OTBITEH
7 L[OII<)a3LIBafomHIie JIUCKPETHOE ZJT ocHUE 1 bubmnorexa LIOK
p P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
bu6mmoreka [IOK
8 JIBM>KEHME YaCTHIL BEMIECTBA 1 https://m.edsoo.ru/ff0a013
€
VYpoxk-uccnenoBanue «OMNbITHI 1O
9 HaOJIOACHUIO TEIJIOBOTO PACIIUPEHUS 1 1
rasoB»
10 ArperaTHble COCTOSIHHS BEIICCTBA 1
OC00OEHHOCTH arperaTHbIX COCTOSHUN
BO/JIbl O6o6meHEe 1o paznaen bubmorexa [IOK
11 ) p y 1 https://m.edsoo.ru/ff0a037
«[lepBoHauanbHBIEC CBEJCHHUS O 3
CTPOEHUH BEIIECTBAY =
MexaHu4decKoe JIBHKEHHE. bu6mmoreka [JOK
12 PaBHOMEpHOE 1 HEpaBHOMEPHOE 1 https://m.edsoo.ru/ff0a05c
NIBIKEHUE 6
bu6mmoreka [JOK
13 Ckopoctb. EnuHHIEI cCKOpOCTH 1
p JUTHHL p https://m.edsoo.ru/ff0a079



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

c

bubmuoreka [IOK

14 Pacuer myTH 1 BpeMeHU JIBUKCHHUSI https://m.edsoo.ru/ff0a0ae
4
HNuepuus. Macca — Mepa HHEPTHOCTH bubmmorexa [TOK
15 ' https://m.edsoo.ru/ff0a0cl
TeN 0
16 IInoTHOCTH BeliecTBa. Pacuer Maccel u bu6mmoreka [{OK
o0beMa Tella 1Mo €ro MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopuas pabota «Onpenernenue
IUIOTHOCTH TBEPIOTO TEIIa
Pemtenue 3amau o teme "ImoTHOCTE bubmaorexa [IOK
18 " https://m.edsoo.ru/ff0al23
BeIlleCTBa c
Cuna xak xapakTepucTHUKa
19 B3auMoieiicTBus Tea. Cuia ynpyrocri.
3axoH ['yka
JlabopaTtopHnas pabota «3yduenue
3aBUCHMOCTH PACTSKCHHS
20
(nedopmanyiu) Ipy>KUHBI OT
MIPUIIOKEHHON CUIIBD»
21 [[IBnenue TsroTenus. Cuia TsHKeCTH
CBs3b MEXKTY CUJIOHN TSYKECTH U MAacCOU bu6moreka [IOK
22 tena. Bec tena. Pemrenue 3agay mmo https://m.edsoo.ru/ff0al77
teMe "Cuna Tsoxect"” 8
Cura TsDKeCTH Ha APYruX IUTaHeTax. bubmmorexa HOK
23 https://m.edsoo.ru/ff0a150
dusndecKue XapaKTePUCTUKH TIAHET 2
bu6mmoreka [JOK
24 W3mepenue cui. JJuaamomerp https://m.edsoo.ru/ff0al8c
c
bu6mmoreka [JOK
25 Bec tena. HeBecomocTth https://m.edsoo.ru/ff0al77
8
CrnoxeHue IByX CHJI, HallPpaBJIEHHBIX 10 bu6mmoreka [JOK
26 OJTHO¥ mpsiMoii. PaBHOIeficTBYIOIIAS https://m.edsoo.ru/ff0ala?
CHII 0
97 Pemenne 3aga4 mo reme
"PaBHogeiicTByrOmas cui"
Cuna tpenus u e€ Buanl. TpeHue B bubmorexa HOK
28 ' https://m.edsoo.ru/ff0alb9
MIPUPOJIC U TEXHUKE c
JIaboparopHas pabota «/3ydeHune BuGnuotexa LOK
29 3aBHCHMOCTH CHIIBT TPCHITA https://m.edsoo.ru/ff0alcc

CKOJIB)XXCHHSA OT CHUJIbI JaBJICHUA U
XapaKTCpa COMMPHUKACAOIINXCA

8



https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1cc8

IMOBEPXHOCTEN

Pemenue 3agau Ha onpeneneHue

30 PaBHOJEUCTBYIOIIEN CUJIbI
Pemenue 3agau no remam: «Bec Temay, bu6mmoreka [{OK

31 «['paduueckoe n300pakeHUE CUID», https://m.edsoo.ru/ff0alde
«Cunbly, «PaBHOACHCTBYIOMIAS CHIDY 0
KonTtponsHas pabota o Temam:

«Mexanuueckoe qBUKeHHue», «Macca,
32 IUIOTHOCTEY, «Bec Temmay,
«['paduueckoe n300pakeHue CUi»,
«Cuib»
Hasnenue. CiocoObl yMEHBIIICHUS U BH6H_HOTeKa HOK
33 S ——— https://m.edsoo.ru/ff0a20a
6

34 JlaBrienue raza. 3aBUCUMOCTD JIaBIICHUS Eggg?;:?;iﬁﬂﬁlmazw
ra3a ot o0béma, TeMIeparypsl 5 — '

35 [Tepenada naBneHus TBEPIABLIMHU TEIAMH, ]i?tl/tlggl;llon:ee;z(iorﬁ/ma%b
JKUIKOCTSMM U razaMu. 3akoH Ilackans 0 B '
BBI3BAHHOE JICUCTBHEM CHJIBI TSDKECTHU 3 E— :

bu6moreka [IOK
Pemenne 3agau o teme «JlaBneHue B )

37 JKHJIKOCTH U rase. 3akoH Ilackais 2ttps.//m.edsoo.ru/ff0a282

bu6moreka [IOK
38 CooO0mmarormecs: CoCyabl https://m.edsoo.ru/ff0a297
0
bu6mmoreka [JOK

39 I'uapaBaruecKuii mpece https://m.edsoo.ru/ff0a313
6

40 ManomeTtpsl. [TopiiHeBoit )KUAKOCTHBIN
HacoC
ATmocdepa 3eMiu U IPUYHHBI €€ BHGH_HOTeKa HOK

41 CVIIECTBOBAMIL https://m.edsoo.ru/ff0a2b5

i a
bubmuoreka [JOK
42 Bec Bo3ayxa. ATMocdepHOE naBiicHHUE https://m.edsoo.ru/ff0a2b5
a
N3mepenue atmochepHOro AaBlieHUs bubmorexa HOK
43 Oerr TobbRaeI ' https://m.edsoo.ru/ff0a2da
pp 8

44 3aBUCUMOCTb aTMOC(EPHOTO aBICHUS bubnuoreka [JOK
OT BBICOTHI HaJl YDOBHEM MOPSI https://m.edsoo.ru/ff0a2fc4

45 Bbapomerp-anepouns. ATmochepHoe bubnuorexa [IOK

AABJICHUC Ha Pa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4

Pemrenue 3agayq mo reme "

46 AtmocdepHoe aaBieHue"
JlelicTBHE KUKOCTHU U Ta3a Ha bubnuorexa [JOK
47 MOTPY)KEHHOE B HUX TEJI0. ApXHMeI0Ba https://m.edsoo.ru/ff0a327
cuia 6
Jlaboparopuas padota «Onpenernenue
48 BLITaJII)KHBEIOmepﬁ CHUJIBL z{efll)cﬁsymmeﬁ 1 Bubmmorexa HOK
’ https://m.edsoo.ru/ff0a33fc
Ha TEJI0, MOTPYKEHHOE B KHUIKOCTh)
JlaboparopHas paboTa 1mo Teme Bubmiorexa LIOK
49 «Hecaenioparme SABHCHMOCTH BEea 1 https://m.edsoo.ru/ff0a351
TeNa B BOJIE OT 00bEMA MOTPYKEHHO B 4
KUJKOCTh YaCTH TEJIa» -
bubmmoreka [{OK
50 [TnaBanue Tex https://m.edsoo.ru/ff0a3a9
6
JlabopaTtopHnast pabota
51 "KoHcTpynpoBaHue apeomeTpa win 1
KOHCTPYHPOBAHUE JIOJKHU H
omnpeaesneHue €€ rpy30noabEMHOCTH"
Pemenue 3agaq nmo remam: «IlmaBanue bu6mmoreka [IOK
52 cynoB. BozayxormiaBanuey, «/laBnenne https://m.edsoo.ru/ff0a365
TBEPIBIX T, KUIKOCTEH U ra30B)» 4
KonTtponbHas padoTa o Teme
53 «/laBreHue TBEpBIX TEIN, KUIKOCTEH 1
ra3oB»
bu6moreka [IOK
>4 Mexammeckas pabora https://m.edsoo.ru/ff0a3f82
bu6moreka [IOK
55 MomHocTs. EquHNIEI MOIIHOCTH https://m.eds00.ru/ff0a3f82
Ypoxk-uccnenoanue "Pacuér
56 MOIITHOCTH, Pa3BUBAEMOU IIPH MOIbEME 1
o Jectuuie"
57 [Ipocthie MexaHu3Mbl. Poiyar.
PaBHOBecue cuil Ha peiuare
Prbruaru B TexHuke, ObITY ¥ IPUPO/IE. bubnuoreka [JOK
58 JIaboparopHnas pabora «lcciaemoBanue 0.5 https://m.edsoo.ru/ff0a478
yCIIOBUI PaBHOBECHUS PbIYaray e
Pemenue 3aay 1o teme «YcnoBus bubmorexa [IOK
59 https://m.edsoo.ru/ff0a48a
paBHOBECHS pblUara 5
Koadduiment noneznoro neicTBus
60 MexaHu3ma. Jlabopatopnas paborta 05
«H3mepenne KIIJ/I HakioHHOM '
TIJIOCKOCTH
Pemenne 3amau mo reme "Pabora Bubmiorexa LIOK
61 ’ https://m.edsoo.ru/ff0a4c4

MoiHocTh, KIT"
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https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4c48

Mexanuueckas sHeprusi. Kunetnueckas bubnmorexa [TOK
62 PTHA. 1 https://m.edsoo.ru/ff0a425
Y MOTEHIMAIbHAS SHEPTUs 2
3aKOH COXpaHEHUs MEXaHUYECKOU bubmorexa [TOK
63 P 1 https://m.edsoo.ru/ff0a436
SHEPTUH
0
YPOK-3KCIIEpUMEHT I10 TEME
"DKCHepUMEHTAIbHOE OTIPEIETICHUE
64 W3MEHEHUS KUHETUYECKON 1 1 1
MOTEHIIMATILHON YHEPTUU TIPU
CKAaThIBAaHHUH TeJa M0 HAKJIIOHHOMN
MJI0CKOCTH"
65 KonTponsnas pabora no teme «Pabora 1
Y MOIIHOCTb. DHEPTHUsD»
PesepBubiit ypok. PaboTta ¢ Tekcramu bubmmorexa [TOK
66 p " YPOK. " 1 https://m.edsoo.ru/ff0adee
o Teme "MexaHn4yecKoe ABUKEHNE 6
PeseprubIit ypok. PaboTta ¢ Tekcramu
67 1o TSMG ")IaynfneHHe TBEPABIX TEI 1 bubmorexa [TOK
o W P ’ https://m.edsoo.ru/ff0a4ffe
KHUJIKOCTEH U Ta30B
PeseprubIit ypok. PaboTta ¢ Tekctamu
68 o Teme "PaboTa. MOIIIHOCTb. 1
Oneprus"
OBUIEE KOJIMYECTBO YACOB I10 68 12
[TPOI'PAMME
8 KUIIACC
KoaunvecTBo yacos
s g
o = g S | DveKkTpoHHbIe LHPPOBbIE
w/n Tema ypoka 3 o 2 | oOpa3oBareinbHbIe
3 = 2 % | pecypcsl
= ) = o
) TS S =
(5] S = [=" < -]
-} e Ea | X
OCHOBHBIE MOJIO)KEHUS MOJIEKYIISIPHO-
1 KMHETUYECKON TEOPUU U UX ogLITgme 1 bubmorexa LHOK
p https://m.edsoo.ru/ff0a5256
IO ATBEPXKICHUS
2 Macca u pa3Mep aToMOB M MOJIEKYIT 1
Moaenu TBEPAOTO, KUAKOTO U bu6mmoreka [JOK
3 . 1 :
ra3000pa3HOr0 COCTOSIHUH BEIECTBA https://m.edsoo.ru/ff0a540e
OOmbsicHeHHEe CBOUCTB TBEPAOTO,
4 KUJKOTO U Ta3000pa3HOTO COCTOSHUIMA 1
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETHYECKON TEOpUU
5 Kpucrannuueckue u amop¢Hsbie Tena 1 bubmmorexa [IOK
P P https://m.edsoo.ru/ff0a5800



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800

6 CMauuBaHue U KallWJUISIPHOCTb. bub6mmoreka [{OK
IToBepXHOCTHOE HATSDKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacHMpeHue U CxKaThue bubmorexa HOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl CO
8 CKOPOCTBIO TETUIOBOTO JIBUKCHUS
YaCTHI]
9 Buyrpennsis sneprusi. Crioco0bt bubnuorexa [IOK
M3MEHEHUS BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
10 Buas! Tenonepenaun Bubmmorexa HOK
https://m.edsoo.ru/ff0a6412
VYpok-konpepenuus "[IpakTuueckoe
11 HUCTIOJIb30BaHUE TETIJIOBBIX CBOMCTB bubmmorexa [{OK
BEIIIECTB U MAaTEPHAJIOB B LIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexxeHus"
12 KommaecTBo TemnoTel. Y nenbHas bubmmoreka [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976
13 VYpaBHEHHE TEIUIOBOTO OasiaHca. bubnuorexa [JOK
TermnooOMeH 1 TeII0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabdorta "HcciaenoBanue
14 SIBJICHUS TEIUI00OMEeHa Mpu bubnuoreka [JOK
CMEIIIMBAaHUH XOJIOTHOM U ropsiueit https://m.edsoo.ru/ff0a6a98
BOJEI"
Pacuer konuyecTBa TETUIOTHI,
15 HEOOXOUMOTO JJI1 HarpeBaHus Tejaa 1
BBIJICISIEMOTO UM TIPH OXJIAXKICHUHT
16 JlabopaTtopHnas pabora "OnpeneneHue bubnuorexa [JOK
yIEIbHOM TEIIOEMKOCTH BeecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOoIMBa. Y aenbHas TemioTa bu6mmoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u oTBEpACBaHUE
18 KPUCTAJUTHYECKUX I;SJ'I. V nenvHas Brbmaorexa LOK
https://m.edsoo.ru/ff0a71d2
TEIUTOTA TUTABJICHUS
JlaGopaTtopHas pabota "OnpeneneHue bubnuoreka [JOK
19 . .
yICIbHOMN TEIUIOTHI TUIABICHHS Jiba" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBaHue U KOHICHCAIIHS. bu6mmoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y enbHas Temiora
21 napooOpa30BaHMs ¥ KOHJICHCAIIUH. bubmuoreka [JOK
3aBUCHMOCTB TeMIEepaTyphl KUIIEHHS OT https://m.edsoo.ru/ff0a786¢
aTMOoc(epHOTo TaBJICHHS
22| paors "Onpereneme ormocutesmmon Bubmorena 110K
" https://m.edsoo.ru/ff0a7628
BIIQYKHOCTH BO3/yXa
23 Pemenue 3a1ay Ha onpeneneHue

BJIAJKHOCTHU BO31yXad



https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

[TpuHIMTBI pabOTHI TETIIIOBBIX

24 nsurareneif. [Taposas TypOuHa.
JIBurarens BHYTPEHHETO CTOpaHUs
KII[ TermoBoro nurarens. Tennosbie
25 ):[BHEaTeJm u 3au1fITa OKpYKaromei bubmorexa [TOK
https://m.edsoo.ru/ff0a7c7c
Cpelbl
26 3aKOH COXpaHEHMsI U MIPEBPALLEHUS
SHEPrUU B TEIUIOBBIX IMPOIIECCAX
IToaroroBka K KOHT i
27| rewe "Tensonsic spnen, Howonerte buGmorexa LIOK
. " https://m.edsoo.ru/ff0a83f2
arperaTHhIX COCTOSTHUH BEIIECTBA
KontposnbHas
28 ""l?em?(())gmeimizgglf ;(;AISIT(SHHG bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHhIX COCTOSTHUH BEIIeCTBA
29 Onektpuzarus Ten. [[Ba pona
AIIEKTPUICCKHX 3aPSI0B
VYpok-uccienoBanue "DnexkTpusanus
30 TN WHAYKIUEH U TIpU 1
COMPUKOCHOBEHUH"
31 B3anmoeiicTre 3apsyKeHHBIX TEIL. bubnuoreka [JOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuyeckoe noJie. HanpsokeHHOCTh
32 BJIGKT;)I/I‘IGCKOFO TIOJISL. HpI/lI)HI_II/IH bubmorexa [TOK
. https://m.edsoo.ru/ff0a8ala
CYNEPIO3UINH AIEKTPUUECKUX MOJIeH
33 Hocurenu snexTpuueckux 3apsioB.
DnieMeHTapHbId 3apsia. CTpoeHne atoMa
34 [IpoBOIHKMKHY U TUAIEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHCHHUS AIIEKTPUUYCCKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bu6mmoreka [JOK
CBOMCTB DJICKTPUYECKUX 3aPAI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIIOBUS €TI0
36 cymecIT)BOBaHI/I;I. I/IC:FSIHHI/IKI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0a95a4
AIIEKTPUYECKOTO TOKa
37 JIefcTBUS STIEKTPUIECKOTO TOKA bubmmorexa [IOK
https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO TOJIsSI Ha MPOBOTHUKHU U 1
JIUAJIEKTPUKHU"
39 DNEeKTPUYECKUN TOK B METaJIax, bubnuoreka [JOK
JKUAKOCTAX M ra3ax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas enb U e€ COCTaBHbIE
4acTu
Cuna toka. JlabopatopHas paborta
41 "N3mepenue u peli)“YJII/Il:I))OBaEI/Ie CHJIBI 0.5 bubmmorexa [IOK
" https://m.edsoo.ru/ff0a8bd6
TOKa
42 DNEKTPUUECKOE HANPSKEHHE. 0.5 bubnuoreka [IOK



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

Bouer™mertp. JIabopaTopHas pabota
"N3mepenue u peryJinpoBaHue
HanpspkeHus"

https://m.edsoo.ru/ff0a9e14

ConpoTusieHue IPOBOJHHKA.

bubnuoreka [IOK

43 VY ienbHOE CONPOTHUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCHMOCTh

44 3IEKTPUYECKOTO COMPOTUBIICHUS bubnuorexa [JOK
MPOBOHUKA OT €r0 JUIMHbI, IIOIIAN https://m.edsoo.ru/ff0aa738
MOTIEPEYHOT0 CEUEHUs U MaTepuaia"
3aBUCUMOCTB CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa 11 ydacTka Eggg?/ﬁzléiiorﬁ/maa 443
Lenu
JlabopaTtopHnast padorta "HccienoBanue

45 3aBUCHMOCTH CHUJIBI TOKA, HIYIIETO Bubmiorexa [[OK
4yepe3 pe3nucTop, OT CONMPOTUBIICHUS .
PE3HCTOpa 1 HANPSIKEHHA Ha https://m.edsoo.ru/ff0aa04e
pesucrope"

47 [TocnenoBarensHOE U MapauIeIbHOE
COCJIMHEHUS TIPOBOJTHUKOB
JlabopaTtopHnas pabota "IIpoBepka

48 MpaBUJIA CIOKEHUS HANPSDKEHUN TTPU bubnuoreka [JOK
MOCJIEI0BATEIBHOM COCIMHCHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopos"
JlabopaTtopHnas pabora "IIpoBepka

49 npaBuia AJisl CUJIbl TOKAa IPU bubnuorexa [JOK
napajieIbHOM COCTHHEHUN https://m.edsoo.ru/ff0aadle
pe3uctopos”
Pemenue 3a1ay Ha MpUMEHEHNUE 3aKOHA

50 OmMa Jy1st pa3JIMYHOTO COCTUHECHUS ﬁggg?/ﬁzzii(iﬁ/maa f3a
IIPOBOTHUKOB

51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bu6mmoreka [IOK
toka. 3akoH Jlxoyisa-Jlenma https://m.edsoo.ru/ff0ab124
JlaGopaTtopHas pabota "OnpeneneHue Buborexa [IOK

52 paboTHl ¥ MOIIHOCTH AJICKTPUUECKOTO https://m.eds00.ru/ff0ab3e0
ToKa" — '
DNeKTpUYECKue IenH U MOTPEeOUTenn Bubmiorexa LIOK

53 ?g)e;(ffgl:ggﬁgz:gﬁzm B OpiTy. https://m.edsoo.ru/ff0ab660
[ToaroToBka K KOHTPOJIBHOW paboTe 1Mo
TeMme "DIIeKTpUUYECKUE 3apsiibl. Bubnmorexa [IOK

>4 3ameeHHf’ 1 TeJIa 1 X . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTosTHHBIN
ANEKTPUYECKUH TOK"
KonTponsnas pabota mo Teme

55 "DneKkTpuueckue 3apsaabl. 3apsHKEeHHBIE bubnuoreka [JOK

Tela U UX B3aUMOJICHCTBUS.
IToCTOSIHHBIN NEKTPUYECKUI TOK"

https://m.edsoo.ru/ff0abea8
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56

ITocTossHHBIC MarHUTHI, UX
B3aUMO/EHCTBUE

57

VYpok-uccnenosanue "M3yuenue nosuen
HOCTOSHHBIX MAarHUTOB'"

bubmuoreka [IOK
https://m.edsoo0.ru/ff0ac3d0

58

MaruautHoe noJjie. MarautHoe noJie
3eMJId ! €r0 3HAUYEHHME JUTA JKU3HU Ha
3emite

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

59

OmnsiT DpcTena. MarautHoe noJie
AJIEKTPUYECKOro Toka MaruutHoe mnoiie
KaTylIKH1 C TOKOM

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ac1d?

60

[IpuMeHeHue >1eKTPOMArHiToB B
texHuke. JlaboparopHast pabora
"N3yueHue neicTBUSI MAarHUTHOTO TTOJIS
Ha IPOBOJHUK C TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeb MOCTOSIHHOTO TOKA.
Hcnonb30BaHue 51eKTpoIBUTaTENIEH B
TEXHUYECKUX YCTPONUCTBAX U Ha
Tpancnopte. JlabopaTtopnast pabota
"KoHcTpyupoBaHnue u u3ydeHue padboThl
3NeKTpoaBUraress"

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

62

OnbiTel @apajnes. 3aKoH
SHGKTpOMaFHHTHOfI HUHAYKOWH.
[IpaBuio Jlenna

63

OnekrporeHeparop. CrocoOsr
MOJTYYCHUS DIIEKTPUUIECKOW SHEPTHH.
DNEKTPOCTAHIMNH HA BO30OHOBIISIEMBIX
WCTOYHUKAX SHEPTHH

64

[ToaroroBka K KOHTPOJIBHOM paboTe 1O
Teme "DIEeKTPUYECKUE U MarHUTHbIE
sIBICHUS"

65

KounTponbnas pabora no teme
"DNeKTpuUECKUEe U MarHUTHBIE
SIBICHUS"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ach14

66

PesepBHbIit ypok. PaboTta ¢ TekcTamu 1o
teme "TensoBsie siBIeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acc5e

67

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
Teme "[loCTOSTHHBIN AIEKTPUUECKUI

TOK

bubmuoreka [JOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHrlit ypok. Pabota ¢ TekcTamu 1o
TeMe "MarauTHele BJIeHAA"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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9 KJIACC

KoaundecTBO 9acoB

© 2 = DJIeKTPOHHBbIE
Ne Tema ypoxa E Z = uupposeie
n/n 2 o T odpa3oBaTejibHbIE
g 3 = 3 2 pecypceel
S £S5 £33 =
54 ge | &¢ g
=) el Ea X
1 Mexanundeckoe aBuxeHue. MarepuanbHas 1
TOYKA
Cucrema orcuera. OTHOCUTEILHOCTD bubmorexa HOK
2 MEXARITICCKOTo ;ﬁmmenm 1 https://m.edsoo.ru/ff
Qad474
bu6moreka [IOK
3 PaBHOMEpHOE MPSIMOJTMHEHHOE IBIDKCHUE 1 https://m.edsoo.ru/ff
Oad19a
HepasHoMepHOE npsiMOIMHENHOE
4 nekenne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTh
[IpsimonrHENHOE PAaBHOYCKOPEHHOE bubmmorexa HOK
5 BIBKEHIC. Y CKODCHIE 1 https://m.edsoo.ru/ff
A  TOKop Dad8d4
CKOpOCTh MPAMOJIMHEHHOTO
6 PaBHOYCKOpEHHOTO ABMKeHUs. [ padux 1
CKOPOCTH
JlaGopaTtopHnas pabdota "OnpeneneHue bubmuoreka [JOK
7 YCKOPEHHUS Tella IPH PAaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff
JIBUYKEHUH 10 HAKJIIOHHOM THIOCKOCTH" 0adb18
8 CBoOoanoe mmagenue teia. OneiTel [ anunes 1
PaBHOMEpHOE IBH>KEHUE 110 OKPYKHOCTH. bubnuoreka [JOK
9 Ilepuon u yacroTa obpamieHus. JInHneiHast 1 https://m.edsoo.ru/ff
U yTJIOBas CKOPOCTH 0ael76
10 LenTpocTpeMUuTenbHOE YCKOPEHHE 1
bubnuoreka [JOK
11 IepBerii 3akon HeroToHa. BekTop CHIThI 1 https://m.edsoo.ru/ff
0ae612
Bropoi 3akoH Herotona bubmmorexa [TOK
12 PapHo eficTByfomas Cm'a 1 https://m.edsoo.ru/ff
Oae72a
Tperuii 3akoH Herotona. Cynepnosunus bubmmorexa [TOK
13 o ' 1 https://m.edsoo.ru/ff
0ae982
Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHOB bubmorexa HOK
14 1 https://m.edsoo.ru/ff
Hprorona 0aebbe
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https://m.edsoo.ru/ff0aeb6c

bubmuoreka [JOK

15 Cuuna ynpyrocta. 3akoH ['yka https://m.edsoo.ru/ff
Oaeca2
16 Pemenne 3amau mo teme «Cuia
YIPYTOCTH»
bu6mmoreka [{OK
17 ﬁif:fgzgﬁiaﬂ pﬁ?;i «Onpenenenne https://m.edsoo.ru/ff
Py Oaee?28
bubmmoreka [IOK
18 Cuina TpeHus https://m.edsoo.ru/ff
0af738
bubmmoreka [{OK
19 Perrenue 3am1au mo teme «Cuia TpeHUS» https://m.edsoo.ru/ff
Oafa26
" bu6mmoreka [IOK
20 | Mebommaman s Onrercens
B P Oaf8be
" bu6moreka [IOK
21 Pemrenue 3amau o teme "3aKOHBI . https://m.edsoo.ru/ff
Hprorona. Cuna ynpyroctu. Cuna TpeHus 0
afb8e
Cuna TSKeCTH U 3aKOH BCEMHPHOTO bubmuorexa [JOK
22 TATOTCHHS. Y CKOPEHHE CBOOOIHOTO https://m.edsoo.ru/ff
MagcHUs 0af044
Ypoxk-koudepennus "JIBuxeHue Tea
23 BOKPYT TPaBUTAIIMOHHOTO IIEHTPA
(Conneunas cuctema). ['amaktuku"
Pemenne 3aga4 mo teme "Cuma TSDKECTH U bubmorexa LIOK
24 " https://m.edsoo.ru/ff
3aKOH BCEMHPHOTO TATOTCHHUSI
0af5f8
[TepBast kocMuYecKasi CKOPOCTh bubmorexa [IOK
25 HeBecoMOCTb H reperpysKu ' https://m.edsoo.ru/ff
0af33c
ABomome TaGa06 tont, Pamtoncorc buGmmotera LOK
26 TBEPJIOTO TeJA C 3aKPETUIEHHOW OChIO https://m.edsoo.ru/ff
Oafe36
BpaleHUs
27 MowmeHT cuibl. LleHTp TsKecTH
Pemenue 3agau no reme "MOMEHT CHJIIBI bubmorexa [IOK
28 Llerp TakecT" ' https://m.edsoo.ru/ff
0b02b4
[ToaroToBka K KOHTPOJBHON paboOTe 1O bu6nuoreka [IOK
29 TeMme "MeXaHNUeCcKOe IBIKEHNE. https://m.edsoo.ru/ff
Bzaumopeiicreue Ten" 0b0408
KonTtponpHas paboTa o teme bubnuorexa [IOK
30 "MexaHH4ECKOE IBUKEHIE. https://m.edsoo.ru/ff
Bzaumoneiicreue Ten" Ob06ec
31 Nmnynsc Tena. mnynsc cuibl. 3aKoH bubnuoreka [IOK
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COXpaHEHUs UMITyJIbCa. YIIPYroe U
HEYIIPYro€ B3aUMOJCHCTBUE

https://m.edsoo.ru/ff
0b07fa

Pemenue 3amaq mo reme ""3akouH

bubmuoreka [JOK

32 coXpaeHs mMmyTbea” https://m.edsoo.ru/ff
’ 0b096c
33 Ypok-koH(pepennus "PeakTuBHOE
JIBUKEHHE B IIPUPOJIE U TEXHUKE"
bu6mmoreka [{OK
34 Mexanunueckasi paboTa U MOITHOCTb https://m.edsoo.ru/ff
0b0a84
PaboTa chIIbI TSDKECTH, CHITBI YIIPYTOCTH H bubmmorexa [TOK
35 e —— ’ https://m.edsoo.ru/ff
0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThI CUITBI TPESHUS TIPH paBHOMEpHOM
JBHKCHHH TeJa 110 TOPU30HTATBHON
TTOBEPXHOCTH)
37 Cas3b sHepruu 1 padoTsl. [loTeHnanbHas
SHEPTrHUs
Kunernueckas sneprus. Teopema o bubmorexa [TOK
38 KHHETHECKOH SHEpIHH https://m.edsoo.ru/ff
0b0c32
39 3aK0H COXpaHEHUS YHEPTUN B MEXaHUKE
bu6mmoreka [IOK
40 ?5)?;5;;;1/11):2{5;?;;3 «MzyHerue 3akoHa https://m.edsoo.ru/ff
Obl2fe
KonebarenbHoe ABMKEHUE U €TO bubmorexa LHOK
41 XapAKTepHCTHKN https://m.edsoo.ru/ff
0b1858
3aryxaroniue KojeOanus. BeiHyXIeHHbIC bubmorera [IOK
42 conebanis. Pesomac ' https://m.edsoo.ru/ff
) 0b20f0
43 MareMaTtuyeckuii U NpyKMHHBINA
MasiTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh bu6mmoreka [JOK
44 [epruo/Ia KoJIeOaHuil OT KECTKOCTH https://m.edsoo.ru/ff
MIPYKUHBI U MacChl TPy3a» 0b197a
45 [IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JIaGopatopHas pabota «Onpenenenue bu6nuoreka [IOK
46 94acTOTHI M IEPUOJIa KOJIeOaHU i https://m.edsoo.ru/ff
PYKUHHOTO MasiTHUKA» Oblaec
JlabopatopHas pabota «IIpoBepka § Bubnorexa [IOK
47 HE3aBHCHMOCTH MEepHOJia KoJIeOaH it https://m.edsoo.ru/ff
rpy3a, MOJBEIICHHOTO K HUTH, OT MacCChI 0b197a
rpy3a» -
48 Mexanndeckue BoHbl. CBOMCTBA bu6mmoreka [JOK
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MCXaHUYCCKHUX BOJIH. HpOI[OHBHBIG u
IOTICPCHYHBIC BOJIHBI

https://m.edsoo.ru/ff
Ob21fe

VYpoxk-koHpepenuus "MexaHHUECKHE

49 BOJIHBI B TBEpIOM Tene. CelicMuueckue
BOJIHBI"
50 3ByK. PacripocTpanenue u oTpaxkeHue
3ByKa
51 Ypok-uccnenosanue "Habmonenne
3aBMCHUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC
" bubmmoreka [{OK
53 ZﬁgK;;qu)ngHEH: eyﬁl;zgiﬁgelf, " https://m.edsoo.ru/ff
Paspy[t & HpHpoX Ob23ca
[ToaroToBka K KOHTPOJILHOU paboTe 1Mo bubnuoreka [JOK
54 Teme "3aKOHBI COXPaHEHHSI. https://m.edsoo.ru/ff
MexaHn4ecKue KoJieOaHus ¥ BOJTHBI" 0b25f0
KonTtponpHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4eckue KojieOaHus u
BOJIHBI"
DJIEKTPOMArHuTHOE MOJIE. bubmmorexa ITOK
56 https://m.edsoo.ru/ff
DNeKTPOMarHUTHbIE BOJHBI
Ob2abe
S7 CBoiicTBa AJIEKTPOMATHUTHBIX BOJH
Ypoxk-koudepennus "llkana Bubmiorexa [[OK
58 3JIEKTPOMArHUTHBIX BOJIH. HCI‘IOJ‘II;SOBuaHI/Ie https://m.edso0.ru/ff
AJIEKTPOMArHUTHBIX BOJIH JJI COTOBOM
" Ob2fe6
CBSI3U
Ypok-uccnenoBanue "M3yueHne CBOUCTB bubmuoreka [JOK
59 AIIEKTPOMATHUTHBIX BOJIH C TOMOIIBIO https://m.edsoo.ru/ff
MoOmIBHOTO Tenedona" Ob2c6c
60 Pemenue 3agay Ha OIPE/EIEHHE HaCTOThI
U JUTMHBI SJIEKTPOMArHUTHOUM BOJTHBI
DNeKTpOMarHuTHas Mpupoja CBETa. bubnuoreka [JOK
61 CkopocTtb cBeTa. BosiHOBBIE CBOMCTBA https://m.edsoo.ru/ff
cBeTa 0b31d0
Hctounuku ceta. [IpsamonnnHeitnoe bubnnoreka [JOK
62 pacnpocTpaHeHHe cBeTa. 3aTMEHUS https://m.edsoo.ru/ff
Counnia u JIyHbl 0b3658
3aKOH OTpaXK€HUs CBETa. 3epKaia. bubnmnoreka [JOK
63 Pernienue 3a1a4 Ha MPUMEHEHUE 3aKOHA https://m.edsoo.ru/ff
OTpaXXKCHHUs CBETA 0b38c4
[Ipenomiienue cBeta. 3aKOH MPEIOMIICHUS bubmorexa HOK
64 cBeta https://m.edsoo.ru/ff
Ob3aea
65 ITonHOE BHYTpPEHHEE OTPAaKEHUE CBETA. bubnuorexa [IOK

Hcnonp30BaHuE MOJTHOTO BHYTPCHHCTO

https://m.edsoo.ru/ff
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OTPAKCHUSA B OIITUYCCKHUX CBCTOBOJAAaX

0b3cbc

JlaboparopHuas padota "Mccrnenoanue
3aBUCHMOCTH YTJIa PEIOMIICHUSI

66 CBETOBOTO JIy4a OT yrJia aJICHUS Ha
rpasuue "Bo3yx-crexsio""
Ypok-koHpepenmus "Vcnonb3oBanne
67 MTOJIHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [IOK
68 JIun3el. OnTHYECKas CHJIa JTUH3BI https://m.edsoo.ru/ff
Ob3f2c
bubmmoreka [{OK
69 [TocTpoenue n3o0pakeHuit B THH3aX https://m.edsoo.ru/ff
0b444a
JlabopaTtopHnast padota "Onpenenenue bubnuoreka [JOK
70 (OKYCHOTO PaCCTOSIHUS M OTITHYECKOM https://m.edsoo.ru/ff
CHJIBI COOMpAFOIIEH JTUH3BI" 0b4206
" bu6moreka [IOK
71 ypOK'KOH(bepeHHM,, Onaeckie https://m.edsoo.ru/ff
JIMH30BBIE TPUOOPHI 0cOa7e
bu6mmoreka [IOK
72 I'na3 xak ontuveckas cucremMa. 3peHue https://m.edsoo.ru/ff
0b4684
73 Ypok-koHpepenuus "JlepexTsl 3peHusl.
Kaxk coxpanuts 3penue"
Paznosxenue Genoro ceera B CEKTP. bubmuorexa [JOK
74 Omnbitel HetoTona. CrioxkeHwe https://m.edsoo.ru/ff
CHEKTpaJbHBIX IIBETOB. /[ucrepcus cBera 0c0f4c
oG Seroro cseta s cnerp ubmotexa LIOK
75 P P https://m.edsoo.ru/ff
BOCIIPUSITHIO 1IBETA MIPEIMETOB MPHU UX 0c0e2a
HaOIIOZICHUH Yepe3 [IBETOBbIC (GUIHTPHI" -
Ypoxk-npaktukyM "BoiHOBBIE CBOWCTBA
76 CBeTa: IucIiepcusi, UHTephEpeHITUSI U
mudpakmms”
OmnsiTel Pezepdopaa u mmanerapHast bubmorexa HOK
77 PHOPA P https://m.edsoo.ru/ff
MOJeNlb aTOMa 0c12a8
78 IToctynater bopa. Moznens atoma bopa
Hcnyckanue 1 MoriomeHue cBeTa bubmorexa HOK
79 Y et https://m.edsoo.ru/ff
atomoM. KBauThbl. JInHeluaThie CIEKTPHI 0cladc
Ypok-npaktukym "HabmoeHue ciekTpoB bubmorexa HOK
80 P P " M A p https://m.edsoo.ru/ff
WCITyCKaHUS 0c1550
81 PagnoakTUBHOCTE U €€ BUIBI Eubmiorexa LIOK

https://m.edsoo.ru/ff
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0cl672

Crpoenue atomHoro siapa. Hykinonnas
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