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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma mo ¢u3uke Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBJICHAa HAa OCHOBE
MIOJIOKEHUH U TpeOOBaHUH K pe3ysbTaTaM OCBOCHUs Ha 0a30BOM ypOBHE OCHOBHOI 00pa3oBaTelbHOMN
nporpammel, nipeactaBieHHbx B DI'OC OO0, a Takxke ¢ yuétoMm denepaibHOl pabodeit mporpaMmMbl
Bocriutanus v Konuenmuu npenonaBanus yueOHoro npeamera «Pu3nkay.

Conepxanue mporpaMMbl 1o (U3UKE HAMpPaBICHO HAa (OPMHPOBAHHE €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH OOYYalOIIMXCS W OpraHu3alMio U3ydeHHsl (U3MKM Ha JAEATeJbHOCTHOM ocHoBe. B
porpamMMme o (pu3MKe y4uThIBAIOTCA BO3MOKHOCTH Y4eOHOIO MpeaMeTa B peaau3aluu TpeOoBaHUM
OI'OC OO0 k mmaHupyeMbIM JMYHOCTHBIM M METalpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKKe
MEXIIPEIMETHBIE CBS3M €CTECTBEHHO-HAYYHBIX YYEOHBIX NPEAMETOB HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3oBaHus.

[Iporpamma 1no ¢u3MKe ycTaHaBIMBAaET pacHpeieseHue ydyeOHOro marepuana Mo Trojam
o0y4yeHus (Io Kjiaccam), IpeaiaraeT MPUMEpPHYIO TOCIIEA0BATEIBHOCT U3YUYEHUSI TEM, OCHOBAaHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUSI U yUETE BO3PACTHBIX OCOOEHHOCTEN 00yUaroIMXcs.

IIporpamma no ¢usuke pazpaboTaHa C LEJNbIO OKa3aHUs METOJUYECKOM MOMOIIM YYHUTENIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

@dusnka SBISIETCS CHUCTEMOOOPA3YIOIIUM JUII €CTECTBEHHO-HAYYHBIX YYEOHBIX IPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JIKAaT B OCHOBE MPOIECCOB M SIBICHHH, W3y4aeMbIX XUMHEH,
Ouosiorueil, acrpoHoMueil u ¢uznuyeckoil reorpadueif, BHOCUT BKJaJ B €CTECTBEHHO-HAYyYHYIO
KapTUHY MUpa, IpeAoCcTaBisgeT Hanbosee siCHble 00pa3libl MIPUMEHEHHUS] HAyYHOrO0 METO/a MO3HAHMS,
TO €CTh CIT0C00a MOTYYECHHUS JOCTOBEPHBIX 3HAHUN O MUpE.

OpnHa U3 TTIaBHBIX 337124 (PU3UYECKOT0 00pa30BaHUs B CTPYKTYpE 0OIIET0 00pa30BaHMs COCTOUT
B (DOPMUPOBAHUU E€CTECTBEHHO-HAYYHOU I'PAMOTHOCTH U MHTEpeca K HayKe y 00yJaromuxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM ypOBHE IpEANOJIaraeT OBJIAJEHHE  CIEIYIOIUMU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLUIUMH €CTECTBEHHO-HAYUHYIO TPAMOTHOCTb:

® Hay4HO OOBSICHSTH SIBJICHUS;

® OIEHUBATh U MIOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

e UHTEPNPETUPOBaTh JAHHBIE M MHCIONb30BaThb HAYYHBIE JIOKA3aTeIbCTBA JJIA
IIOJIy4€HUs BBIBOJIOB.

enmn wu3yuyeHuss (uU3MKM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs ONpEAEICHbl B
Konuenmuu npenonaBanus yudeOHoro mnpeamera «®dusmka» B 00pa30BaTeIbHBIX OpPraHU3ALMIX
Poccuiickoit ~ ®denepauuu, peanusyolMX  OCHOBHBIE  00IIE0Opa3oBaTENbHBIE  IPOrPaMMBI,
yTBepkaAEHHON pewmeHueM Komnernnm MunncrepctBa mnpocsemenus Poccuiickoit denepaunn
(mporoxon ot 3 nexadbps 2019 r. Ne [IK-48H).

eau n3ydyenus PpU3NKu:

e MpuHOOpETeHHE MHTEepeca U CTPEeMJICHHs] O0y4arouIMXcs K HAyYHOMY HU3YUYEHHUIO MPHUPObI,

pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TPEACTABICHUH O HAyYHOM MeTOojA€ TO3HaHuiA U (OpMHpOBaHHUE
HCCIIEIOBATENIbCKOI0 OTHOIICHUS K OKPYXKAIOUIUM SIBJICHUSIM;

e (opMHUpOBaHME HAyYHOIO MMPOBO33pPEHMsI KakK pe3yjbTaTa H3Y4YEHUsS OCHOB CTPOCHUS
Marepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

e (opMHUpOBaHME MPEACTABICHUN O pOIU (PU3MKH Ul PAa3BUTHUS APYIMX €CTECTBEHHBIX HAYK,
TEXHUKHU U TEXHOJIOTHUI;



e pa3BUTHE TIPEACTABICHUA O BO3MOXHBIX cdepax Oyaymelr mnpodeccuoHaaIbHOM
NEeSTeIbHOCTH, CBS3aHHOW C (PM3MKOW, MOJATrOTOBKA K JalibHEHIIeMy OOyYEHHIO B 3TOM
HaIpaBIICHUU.

JlocTrkeHrne 3TUX IeNiel porpaMMebl 1Mo (U3UKE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUS

o0ecIeYrBaeTCs pEIICHUEM CIICTYIONUX 3aAay:

e npuOOpeTeHUE 3HAHWKA O TUCKPETHOM CTPOSHHH BEIECTBAa, O MEXaHWYECKUX, TEIUIOBBIX,
AJIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHHSIX;

® TpUOOpPETEHUE YMEHUH ONMHCHIBATH M OOBSICHATH (PU3MUECKUE SBICHUS C UCIIOIB30BAHUEM
MOJTyYCHHBIX 3HAHHIA;

® OCBOCHHE METOOB PEUICHHS MPOCTCUIIINX PACUETHBIX 3a/1a4 C MCIIOJIb30BaHHEM (DU3UUIECCKIX
MoJIeJIel, TBOPYECKHUX M MMPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;

e pa3BUTHC YMCHHI HAOIIOAATh MPUPOIHBIC SBICHUS W BBITIOIHATH OIBITHI, JTA0OPATOPHBIC
paboOThl W AKCHEPUMEHTAJbHBIC HCCICIOBAHUS C HCIIOJB30BAaHHEM H3MEPHUTEIbHBIX
puOOopoB;

e OCBOCHHE TMPUEMOB paboThl ¢ wuHPOpMaNKed (QUINIECKOr0 COACPKAHMS, BKIFOYAS
WH(OPMAILIHIO O COBPEMECHHBIX JIOCTIKCHUSX (DU3HWKH, aHAIN3 M KPUTHUECKOE OIICHHBAHHE
UH(pOpMAIIHH;

® 3HaKOMCTBO cO chepaMu Mpo(ecCHOHANTBHON AEATEIBHOCTH, CBS3aHHBIMU C (DU3HUKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMU, OCHOBAHHBIMHU Ha JOCTIKECHHUSIX (PU3UUECKON HAYKH.

Ha wusyuyenue ¢usuku (06a30Bblii ypOBEHb) Ha YpPOBHE OCHOBHOTO 0O0IIEero oOpa3oBaHHs

otBoautcs 238 vacoB: B 7 kiacce — 68 vacoB (2 yaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B
HEJIENI0), B 9 KJ1acce — 102 yaca (3 yaca B HEJIeINIO).

[Ipemiaraemelii B mporpamme no ¢u3uKe mepeueHb J1a00opaTOpPHBIX PadOT U OMBITOB HOCUT
PEKOMEHAATEeNbHBIN XapaKkTep, YUUTEINb JielaeT BbIOOp MpOoBeACHUs 1a00paTOPHBIX pabOT U OIBITOB C
y4€TOM HHIUBUAYAIbHBIX OCOOCHHOCTEH O0O0YyYaromMXCs, CIUCKAa SKCIEPUMEHTAIbHBIX 3aJaHuil,
IpearaéMblX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOI'O IK3aMeHa 10 (PU3UKE.



COJAEPKAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®usnka u €€ posib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npupoxasl. GU3nYeCKue SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢u3uka u apyrue ecrecTBEHHbIE HAyKH H3ydyaroT mpupony. EcTecTBeHHO-Hay4dHBIN
METOJl TO3HaHWs: HaOJIIOJEHHE, ITOCTAHOBKA HAyYHOIO BOIIPOCA, BBIABM)KEHHUE TI'MIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHEHHWE HaOmomaemMoro spieHus. Onucanue
bu3NYECKUX SIBICHUHN C IIOMOIIBIO MOJEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue npudOpHl U NPOLEAYypa NPSIMbIX U3MEPEHUHM aHAJIOTOBBIM M LU(POBBIM

puoOpoOM.

Jlabopamopnwvie pabomot u onvimeol.

1. OmpeneneHue HEHBI JEICHUS IIKAIBI HU3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHUN.

3. HMsmepenue o0bEMa KUIKOCTHU U TBEPJOTO TENA.
4. Omnpenenenue pa3MepoB MaJlbIX TEIL.
5. HsmepeHue Ttemmeparypbl IIpU IIOMOIIM >KMIKOCTHOIO TEPMOMETpa M JaT4uKa

TEMIIepaTyphl.
6. IlpoBeneHue wuccieqoBaHUS IO MPOBEPKE THUMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIbIIE BHICOTA MTyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeJeHUS 0 CTPOCHUH BelleCcTBA.

CrpoeHue BemiecTBa: aTOMbl M MOJEKYJIbl, MX pa3Mepbl. ONBITHI, JOKa3bIBAIOIINE
JTMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTH JBHKEHHUS YacCTHI[ C TEMIIEpaTypoOH.
bpoynoBckoe nBuxkenue, auddysus. BzanmonmelcTBue dYacTHIl BEIIECTBA: MPHUTSDKEHHE U
OTTAJIKUBAHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHE Ta30B, JKUIKOCTEH W  TBEPIBIX
(KpUCTAUTHYECKUX) Tel. B3auMOCBS3b MEXIy CBOWCTBAMH BEIIECTB B PAa3HBIX arperaTHbIX
COCTOSTHUSIX U WX aTOMHO-MOJIEKYJSIPHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpavyuu.

1. HaGmronenue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmoaenue muddy3uun.

3. HaGmronenue siBieHUI, OOBSICHSIOMIMXCS MPUTSDKEHUEM WUITU OTTATKMBAHUEM YaCTHI]

BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OmeHka guameTpa aToMa METOO0M PSIOB (C UCTIOTb30BaHueM GoTorpaduii).

2. OnpITHI 110 HAOJIOICHUIO TETUIOBOTO PACIIMPEHUSI TA30B.

3. OmbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMOIeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOEe W HepaBHOMEpHOE JABWKEHHE. CKOPOCTH.
CpenHsist CKOpOCTh IPY HEPABHOMEPHOM JIBM)KEHUU. Pacy€T myTH U BpeMEHU JBUKEHUS.



SBneHne wHepuuU. 3aKOH HMHEPIMU. B3aumoneicTBHe Tesl KakK MNpUYMHA W3MEHEHHS
CKOPOCTH JBHXKEHHUS Tel. Macca kak mepa uHepTHOocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepHCTHKa B3aumonencTtBus Teil. Cuia ynpyroctd U 3akoH ['yka.
N3mepeHne cuibl C NOMOIIBIKD JUHAMOMeTpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux IuaHetax. Bec rtena. HeBecomocTs. CiojkeHue cuil, HallpaBJIEHHBIX IO
onHOI npsmoil. PaBHogelicTByromas cuil. Cuna TpeHus. TpeHue CKOIbXEHUS U TPEHUE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

Hemoncmpayuu.

1. HaOmrosieHue MEXaHUYECKOro JBUKEHUS Tea.

2. H3mepeHue CKOPOCTH MPSAMOIUHENHOIO JBUKEHUS.

3. HaOmroneHue siBI€HUS MHEPLIUU.

4. HabnroneHue N3MEHEHUs: CKOPOCTH NPH B3aMMOAEHCTBUH Tell.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmnpeneneHue CKOPOCTH PaBHOMEPHOIO JBMKEHHUS (LIapuKa B KMJIKOCTH, MOJIEIH
INEKTPUYECKOTO aBTOMOOUJIS M TaK Jlanee).

2. OmpexneneHue cpenHell CKOPOCTH CKOJBXEHUS Opycka WIM IIapHKa M0 HAKIOHHOMN
IJIOCKOCTH.

3. OmnpezaeneHue MIOTHOCTH TBEPAOIO TENA.

4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh pacTshKeHus (aedopMaiiii) Mpy>KUHbBI OT
MPUIIOKEHHOM CUJIBL.

5. OnbIThl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIBI TPEHHUS CKOJIBKEHHUS OT Beca Tella U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nes 4. /laBieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Hasnenue. CriocoObl yMEHbIICHHS U YBEIUYEHU JaBiieHus. [laBieHue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béma, Temnepatypsl. [lepenava naBneHus TBEPABIMU TeaMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IHeBMaTHueckue MamuHbl. 3aBUCUMOCTh JABJICHUS KHUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe AaBieHHe. [IpHUYMHBI CyIeCTBOBAaHUS BO3AYLIHON
o6onoukn 3emnu. Onbir Toppuyennu. M3mepenue atmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBiieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl I wu3MepeHus
aTMOC(EpPHOTO JaBJICHHS.

JleiicTBuE KUKOCTH U ra3a Ha MOrpy>kEHHOE B HUX Teso. BriTankuparomas (apxumenona)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPATYPBHI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.
Coobmaronmecs: CoCy/sl.

I'mppaBnnueckuii nmpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHUS.

ouhswWwNPRE

3aBUCHMOCTh BBITAJIKMBAIONICH CHJIBI OT O00BbEMa TOTPYKEHHOM dYacTH Tela |
IJIOTHOCTH KUJKOCTH.

N

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITECHEHHOM KUJIKOCTH.
8. VYcmoBue 1uiaBaHMsS TeJ: IUIABaHUE WM TOTPYKEHUE TeI B 3aBUCHUMOCTH OT
COOTHONIEHUS INIOTHOCTEH TEJIa U YKUIKOCTH.



Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJie OT 00bEMa MOTpyKEHHOHN B JKUIKOCTh

4acTH TeJa.

2. OmnpenenieHUE BBITAJKUBAIONIEH CHJIbI, JIEUCTBYIOIICH Ha TeJO, MOTPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKHMBAIOLIEH CWIBI, JCHCTBYIOIIEW HAa TEIO B
JKUJKOCTH, OT MaCChI TeJIA.

4. OmnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTD BBITAIKUBAIOLIEH CHJIBI, TEHCTBYIOLIEH Ha
TEJNO B KUJIKOCTH, OT 00bEMa MOrpyKEHHOHN B JKUIKOCTh YAaCTH Teja U OT IUIOTHOCTHU
KUJKOCTH.

5. KoHcTpynpoBanue apeoMerpa WIM KOHCTPYMPOBAHME JIOAKH U OIpEACIICHHE €€
IPY30I0ABbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas padora. MOIIHOCTb.

[IpocThle MeXaHU3MBI: pblyar, OJIOK, HakKJIOHHas IUIOCKOCThb. lIpaBuio paBHOBecus
priuara. IlpumeHeHnue npaBuia paBHOBECHs pplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJI mpocTbix MexaHu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. Kunetnueckas M mnoTeHUMalbHas sHeprus. IIpeBpamienue
OJIHOTO BU/Ia MEXaHUUECKON SHEPTUU B JPYroil. 3aKOH COXPaHEHUS JHEPIHU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. Omnpenenenue paOOTHl CUTBI TPEHUS TNPU PABHOMEPHOM [BHKEHUHM Tela IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenne KI1/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOW YHEPTHUH.

8 KUIACC

Pa3nen 6. TenuioBble siBJIeHMS.

OCHOBHBIE MTOJIOKEHUS MOJIEKYIISIPHO--KMHETHUYECKOM TEOpUU CTpOEHUs BellecTBa. Macca
U pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHH.

Mopenu TBEPIOTO, JKUIKOTO M ra3000pa3HOr0 COCTOSIHUM BemecTBa. Kpucrammmyeckue u
amopdusie Tena. OObsICHEHNE CBOMCTB Ta30B, )XUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYeCKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE siBIeHUsA. TeroBoe
pacUIMpEeHHEe U CXKaTHe.

Temmeparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JBM)KCHHS YaCTHIIL.
Buytpennsis sHeprus. CnocoObl U3MEHEHHsS BHYTPEHHEM »SHEpruu: Terwvionepenada u
coBeplieHre paboThl. BUbl Teruionepeaun: TerionpoBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KonuuecTBO TEroThl. YenbHas TEIUIOEMKOCTH BelecTBa. TemmooOMeH U TerioBOe
paBHOBecHe. YpaBHEHHE TEIIOBOro OamaHca. IlnaBineHue W OTBEep/eBaHUE KPUCTATTMYECKUX
BEIIECTB. YAeNbHas TemioTa IuiaBieHus. [lapooOpa3oBanme u KoHnaeHcanwus. Mcmapenue.
Kunenne. YnaenbHas Temnota mapooOpa3oBaHHUs. 3aBUCHUMOCTh TEeMIEpaTypbl KHWIIEHUS OT
aTMOC(EpHOTO JaBICHHUS.

BrnaxxHocts Bo3myxa.

OHeprus TOIIMBa. Y IeJIbHas TEII0Ta CrOPAHUSL.



[Tpuntuner pabotel TeruoBbix aBuratenei KIIJ[ TemmoBoro pasuratens. TemioBbie
JIBUTATENIH U 3aIIATA OKPYKAIOIIEN CPEBL.
3aK0OH COXpaHEHUs U IPEBPAILICHUs SHEPTUHU B TEIUIOBBIX MPOIECCaXx.
Hemoncmpayuu.
Hab6nronenne 6poyHOBCKOTO JBUKEHUS.
Hab6mronenue nuddys3un.
Hablmronenue siBiieHnit CcMauyMBaHUs U KAlTWJUISIPHBIX SIBJICHUM.
HabGmonenue TeniaoBoro pacuimpeHus Tel.
W3meHenune gaBiaeHus ra3a npu M3MEHEHUH 00bEMa U HarpeBaHWU WJTU OXJIaXKICHUH.
[IpaBuna u3MepeHus TeMIepaTyphbl.
Bunael renionepenaun.
OxJakJIeHHe MPpU COBEPILICHUU PabOTHI.

W Nk wWNE

Harpepanue npu coBepiieHNN padOThl BHEIIHUMU CUJIAMHU.
. CpaBHEHHE TEMIOEMKOCTEN Pa3INYHBIX BEILIECTB.
. HaGmronienue kunexus.
. HaGmroienue noctostHcTBa TEMIIEPATyphl P TUIABICHUH.

=
= O

=
N

13. Moaenu TerOBbIX JBUTATEIICH.

Jlabopamopnwvie padbomot u onvimol.

1. OnbITeI IO 0OHAPYKEHUIO JEHCTBUS CUII MOJICKYJIIPHOTO TIPUTSHKEHUSL.
OnBbITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThI 110 HAOJIOICHUIO TETUIOBOT'O PACIIMPEHUS Ta30B, KUIKOCTEH U TBEPABIX TElL.
4. OmnpezeneHue AaBleHUs BO3AyXa B OalsIOHE IIPHUIIA.
5. OneITBl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH [aBJIEHUS BO3JlyXa OT €ro o0béMa H

HarpeBaHus WIN OXJIaKICHUSI.
6. IlpoBepka rumoOTe3bl JHMHEHHONM 3aBUCHUMOCTH JUIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOmoneHue m3MeHEHHs BHYTPEHHEW SHEprHM Tela B pe3yJsibTaTe TeIulonepeadd u

paboTHl BHEIITHUX CHII.

8. HccnenoBanue siBjIeHUS TEIIIOOOMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.

9. OmnpeneneHue KOJUYECTBA TEIJIOTHI, IOJYYEHHOIO BOJOH MpHU TEIIOOOMEHE C

HarpeThiM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenue yenbHON TEIUIOEMKOCTH BELLIECTBA.

11. ccnenoBanue mpoliecca UCIapeHusl.

12. Onpenenenre OTHOCUTENIBHOM BIaXXHOCTH BO3AyXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsioB. B3amMmonelicTBue 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIIBI B3aUMOJEWUCTBUS 3apSOKEHHBIX TEI OT BEJIMYMHBI
3aps70B U PACCTOSTHUSI MEXKTY TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro nons. IlpuHuun cynepnozunun
IIEKTPUYECKUX IT0JIEN (Ha KAUECTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsIoB. DJIEMEHTAPHBIN dieKTpudeckuid 3apsa. CtpoeHue
aTtoMa. [IpoBOTHUKY U TUANIEKTPUKU. 3aKOH COXPAHEHHUS JIEKTPUUYECKOT0 3aps/a.

ONEeKTpUYECKUH TOK. YCIOBHS CYIIECTBOBAHUS JJIEKTPUYECKOro ToKa. McTouHMKM
IIOCTOSIHHOTO TOKA. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DIEKTPUYECKUH TOK B )KUJKOCTSIX U ra3ax.



Onektpuyeckas 1enb. Cuna Toka. OneKkTpudeckoe HampsbkeHue. ConpoTUBIICHHE
MPOBOJIHUKA. YIENbHOE CONPOTUBIEHUE BellecTBa. 3akoH Owma s ydacTka Iemu.
[TocnenoBarenbHOE U MapauIeIbHOE COCTUHEHUE MPOBOJHUKOB.

PaboTa 1 MOIIHOCTB 3JEKTpUYECKOTO ToKa. 3aKkoH [ koymsi—JIeHa. DaeKkTpudeckue enu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHue.

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE MNOCTOSIHHBIX MarHuTOB. MAarHuTHOE IOJE.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHe IS ®KUu3HHU Ha 3emiie. OnbIiT Dpcerena. MaruutHoe mose
3JIEKTPUYECKOTO TOKa. [IpuMeHeHne 3eKTpOMarHuToB B TEXHUKE. [[eficTBHE MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHMrareiab IMOCTOSHHOrO Toka. Vcnosb3oBanue
AJIEKTPOJIBUTaTEICH B TEXHUUYECKUX YCTPOUCTBAX U HAa TPAHCIIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
OnekrporeHepatop. CrnocoObl MNOMyYEHUS AIIEKTPUUYECKOW SHEPruu. ODIJIEKTPOCTAHLMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.
JIBa poJia aeKTPUYECKUX 3apsSA0B U B3aUMOJCHCTBUE 3apSyKEHHBIX TEll.
YCTpOUCTBO U JIEUCTBUE IIEKTPOCKOMA.
DIIEKTpOCTaTUYECKAsA UHTYKLIUS.
3aK0H COXpaHEHUs MIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MogenupoBaHue CUIOBBIX JTUHHUH 3JIEKTPUUECKOTO MO,
W cTOYHMKY TOCTOSIHHOTO TOKA.
JleficTBUS 3NIEKTPUYECKOTO TOKA.

. DIIEKTPUYECKUI TOK B )KHJIKOCTH.

. 'a30BBbIi1 pazps.
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. U3MepeHue cuibl Toka aMIepMeTpoM.
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. 3MepeHune 3JIeKTpUYECKOro HarpsKeHUsE BOJIbTMETPOM.

. Peocrar u marazuH cCOnpOTUBIIEHUN.

. B3aumoielicTBre MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TTOJIFOCOB MArHUTA.
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. MOHGHHpOBaHl/Ie MarHUTHBIX ITOJIEH TTOCTOSSHHBIX MarHUTOB.

=
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. OmeIT OpcTena.

. MaruuTHoe 1mose Toka. DIeKTPOMAarHuT.

. JlelicTBre MarHUTHOTO TOJISl HA IPOBOJHHUK C TOKOM.

. DIEKTPOABUTATEh TIOCTOSTHHOTO TOKA.

. UccnenoBanue siBIEHUS 2IEKTPOMATHUTHOM MHIYKIUH.
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. OnerTer @apanes.
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. 3aBUCUMOCTDL HaIrpaBJICHHUA HHAYKIITMOHHOT'O TOKa OT YCJIOBI/Iﬁ €0 BOBHUKHOBCHUSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuwie pabomul u onvimol.

OnBITH MO HAOTIOCHUIO DNIEKTPU3AIIMU TNl MHAYKIUEH U PU CONTPUKOCHOBEHUH.
HCCJ’I@}IOB&HH@ HeﬁCTBHH SJICKTPHUYCCKOTO ITOJIAA Ha TPOBOJHUKH U TUIJICKTPHUKH.
CoOopxka u mpoBepka padOThI AMEKTPUIECKOH IIEMH MOCTOSHHOTO TOKA.

V3mepeHue u peryJIMpoBaHUEe CHUITBI TOKA.

W3mepenue u peryaupoBaHue HaPsHKCHUS.

oukwNRE

HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, HIYIIETO Yepe3 Pe3UCTOp, OT COMPOTUBICHUS
pe3ncTopa M HAPsKEHUs Ha PE3UCTOPE.



7. OmneITel, JAEMOHCTPHUPYIOIIME  3aBUCHUMOCTb  DJIEKTPHUYECKOIO  CONPOTHBIICHUS
IIPOBOJIHUKA OT €0 JUIMHBI, IJIOIIAU IIONIEPEYHOr0 CEYEHUs U MaTepHala.

8. IIpoBepka mpaBuiia CIIOKEHUS HAINPSDKEHUN IIPU IIOCJIEIOBATEIBHOM COCIMHEHUU
JBYX PE3UCTOPOB.

9. IlpoBepka npaBuiia Ui CHUJIBI TOKA IIPYU IapalIeIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpenenenune paboThl IEKTPUIECKOTO TOKA, HIYIIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3JIEKTPUUECKOT0 TOKA, BBIIEISEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCHMOCTH CHJIbI TOKA, UAYLIETO Yepe3 JIAMIIOYKY, OT HAIPSHKCHUS
Ha HEW.

13. Onpenenenue KII/ narpeBarens.

14. MccnenoBaHre MarHUTHOIO B3aUMOZCHCTBHSI IIOCTOSIHHBIX MarHUTOB.

15. VI3yyeHne MarHMTHOTO TIOJSI TOCTOSIHHBIX MAarHMTOB NpU WX OOBEIUHEHUU U
pa3leNeHun.

16. MccnenoBanue JEHCTBUS SJIEKTPUUYECKOIO TOKA HA MATHUTHYIO CTPEJIKY.

17. OneIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTb CHJIBI B3aUMOAECUCTBHS KaTyIIKU ¢ TOKOM U
Mar"ura oT CHJIbl TOKa U HaIIPABJICHUS TOKA B KaTYIIKE.

18. M3ydeHne neicTBHSI MarHUTHOTO 11OJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHnpoBaHue 1 n3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. U3mepenne KII/l anexTpoaBuraresbHONM yCTAaHOBKHU.

21. OnbITEl 110 UCCIENOBAHUIO SIBJICHMS DJIEKTPOMAarHUTHOM WHAYKLHHU: HCCIEIOBAaHUE
M3MEHEHNH 3HAYCHMsI U HAIIPABJICHUS UHAYKIIHOHHOTO TOKA.

9 KUIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexannueckoe nBuxeHue. MarepuanbHas Touka. Cuctema orcdyéra. OTHOCUTEIBHOCTD
MEXaHUYECKOrO [JBIKEHHs. PaBHOMepHOe IpsMOIMHENHOE nABMXKEHHE. HepaBHOMepHOE
npsiMoiHeHoe aBmkeHue. CpenHsisi U MIHOBEHHAs CKOPOCTh Tejla NP HEPaBHOMEPHOM
JIBUKECHHH.

Yckopenue. PaBHoyckopeHHOe mpsiMonuHeiiHoe aprkeHne. CBo6ogHoe najgeHue. OnbIThl
lanunes.

PaBHOMepHOE NBHXKEHHUE MO OKpyxkHOcTU. Ilepuon m yactora oOpamenus. Jluneitnas u
YTJI0Bast CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBbiil 3akoH HerotoHa. Bropoit 3akon Herorona. Tperuit 3akoH Herotona. IlpuHiun
CYNEPIIO3ULUU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: cuiia TPEHHUS CKOJIbKEHUs, Cuila TPEHHS
MIOKOS1, APYTHE BUJBI TPEHUSI.

Cuna TsDKECTM M 3aKOH BCEMUPHOIO TATOTEHHS. YCKOpPEHHE CBOOOIHOIO IMaJeHUs.
JBuxenne 1aHer Bokpyr Connna. IlepBas kocmmueckas ckopocTs. HeBecomocts n
Ieperpy3KHu.

PaBHOBecue MaTepuabHONM TOUKHA. AOCONIOTHO TBEPAOE Teno. PaBHOBecue TBEpOTO TEma
C 3aKpEIUIEHHON OChIO BpallleHusl. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynec Tena. M3menenne umnynbca. Mmmynsc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeakTuBHOE NBHKEHUE.

Mexannueckass pabota U MomHOCTb. Pabota cun TsxkecTH, ynpyroct, TpeHus. Cs3b
sHeprun u pabothl. [loTeHUManbHas SHEpPrus Tena, MOTHATOrO HaJA TMOBEPXHOCTHIO 3EMIIH.
IToreHunanbHas SHEPrUs cxartoi npyxuHel. Kunernueckas sneprus. TeopeMa 0 KHUHETUUECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON SHEPIUH.



Hemoncmpayuu.

1. HaOGmroneHrue MeXaHUYECKOTo JBUKEHHUS Tela OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.

2. CpaBHeHHE MMyTeH U TPACKTOPUM JIBUIKEHMSI OJIHOTO M TOTO K€ Tella OTHOCHUTEIHHO
Pa3HBIX TEJ OTCUETA.

N3mepenre CKOpOCTH U YCKOPEHUS MPSMOTMHEHHOTO JIBHKCHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUSL.

HabGnonenue nBukeHus Tesa no OKpyKHOCTH.

ou kAW

Habumronenne MexaHMUeCcKUX SIBJICHUM, IPOUCXOIAIIMX B cucTeMe oTcuéra «Tenexka»

py € paBHOMEPHOM U YCKOPEHHOM JIBUKEHUH OTHOCUTENIBHO KaOMHETa (PU3UKH.

7. 3aBUCHUMOCTb YCKOPEHUS TeJla OT MAcChl TeJa U ACUCTBYIOLIECH Ha HErO CUIIBL.

8. HaOmroneHue paBeHCTBA CWJI IIPU B3aUMOJCHCTBUU TEJL.

9. H3meHeHue Beca Tella IPU YCKOPEHHOM JIBUKEHUH.

10. IIepenaya ummysbca IIpu B3aMMOIEHCTBUM TEIL.

11. [IpeoOpa3oBaHus SHEPTUH NIPU B3aUMOAECUCTBUH TEIL.

12. CoxpaHeHue UMITYJIbCA IIPU HEYIIPYTOM B3aUMOACHCTBUH.

13. CoxpaHeHue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HaGntoieH1e peakTUBHOIO JBU)KEHUS.

15. CoxpaHeHre MEXaHUIEeCKOM SHEPTHH MTPHU CBOOOTHOM Ta/ICHHH.

16. CoxpaHeHuEe MEXaHUYECKOW SHEPTUH NPU JBHKEHUU TeJla MO IEHCTBUEM IPYKUHBI.

Jlabopamopnwsie padbomot u onvimol.

1. KoHcTpynpoBaHuE TpakTa Uil pa3rOHa M JAJIBHEHIIEr0 PaBHOMEPHOIO ABM)KCHHUS
LIAPUKA UM TEJIEKKH.

2. OmpeneneHue cpeAHE CKOPOCTU CKOJIbKEHHUS Opycka WM ABWKEHUS LIapuKa I10
HAaKJIOHHOM INIOCKOCTH.

3. OmnpexneneHue YCKOpEHHUs Tejla IPH PABHOYCKOPEHHOM JBMXKEHMHM IO HAKJIOHHOMN
IJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BPEMEHM MPU PABHOYCKOPEHHOM JIBUKEHUU 0e3
Ha4yaJbHOW CKOPOCTH.

5. IlpoBepka THUMOTE3Bl: €CIM TPU PABHOYCKOPEHHOM JIBIDKCHHHM 0€3 HadalbHOU
CKOPOCTM IIyTH OTHOCATCS KaK psiJ HEYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IIPOMEXYTKH BPEMEHH OJUHAKOBBI.

6. HccnenoBanue 3aBUCHMOCTH CHJIBI TPEHHS CKOJIBKEHUS OT CHJIBI HOPMaJIbHOTO
JIABJICHUS.

7. Omnpenenenue kodppuImeHTa TPEHUS CKOTBKCHHUS.

Omnpenenenne KECTKOCTU PY>KUHBI.

9. OmnpeneneHne pabOTBl CUJIBI TPEHUS TMPH PABHOMEPHOM JIBIDKEHUHM Tejla 10

TOPU30HTAIBHON TOBEPXHOCTH.
10. Onpenenenne paboOThl CUJIBI YIPYTOCTH TMPU THOIBEME TIpy3a C HCIOJIB30BAHHEM
HEMOJIBUYKHOTO U MOABHKHOTO OJIOKOB.

11. M3y4yeHue 3aKOHa COXPaHEHUsI SHEPTUU.

Pa3nesn 9. Mexannveckue Koy1e0aHUs1 M BOJIHBI.

KonebatenbHoe npuxeHue. OCHOBHBIE XapaKTEPUCTHKU KoOJieOaHMI: MepHoj, 4acToTa,
aMIuTyna. MaremMatud4ecKuil W NpPYKUHHBIM MasTHUKMU. lIpeBpamieHune sHeprum npu
K0JIe0aTeIbHOM JIBUKECHUU.

3aryxatomue kojeOaHus. BeinyxkaenHsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CBolicTBa MEXaHNYECKUX BOJIH. [IpononbHbIE M monepeyHsle BOJIHBL. JlJIMHA BOJIHBI U CKOPOCTh
e€ pacpocTpaHeHusa. MexaHn4ecKue BOJIHBI B TBEPIOM TEJE, CEHCMUYECKUE BOJIHBI.

3Byk. I'pomMKOCTB 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH(pa3ByK U yIbTpa3ByK.

®



Hemoncmpayuu.

1. Habmronenue xoyie0aHuii TeJ Mo NSHCTBUEM CHIIBI TSXKECTH U CHIIBI YIIPYTOCTH.
2. HaGnronenue koneOaHui Tpy3a HA HUTH U HA TIPYKHUHE.

3. HaOmroneHnue BEIHYXACHHBIX KOJICOAHUN U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIbHBIX U MONEPEUHBIX BOJIH (Ha MOJEIN).

5. HalmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YacTOTHI.

. AKycTHYeCKUH pe30HaHC.
Jlabopamopuvie pabomsl u onvimol.
1. OmnpeneneHue 4acTOThl U Meproia KoieOaHU MaTeMaTHYeCKOro MasTHHKA.
2. OmpezaeneHue 4acTOThI U MEpHOJa KoJeOaHUN MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCHMOCTH MepHoja KoyieOaHUI MOJABELIEHHOTO0 K HUTH Tpy3a OT
JJIMHBI HUTH.
4. HccrnenoBaHue 3aBHCHMOCTH IEPHO/A KOJEOAHUH MPYKUHHOTO MAasgTHHUKA OT MAacChl
rpysa.
5. TIpoBepka HE3aBUCHUMOCTH MepHoAa KoJeOaHWil Tpy3a, MOJBEHIEHHOTO K HHUTH, OT
Macchl Tpy3a.
6. OmnbIThl, JEMOHCTPUPYIOLIUME 3aBUCUMOCTh IE€pHOJA KOJEOAHUW MPYKUHHOTO
MasATHUKA OT MacCChI I'py3a U )KECTKOCTH IMPY>XHUHBI.
7. HW3mepeHue ycKOopeHHs] CBOOOIHOTO Ma/ICHUSI.
Pa3pnen 10. DiiekTpoMarHuTHoOe 1M0J1e ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEKTPOMarHUTHOE ToJie. ODJIeKTPOMarHuTHble BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoxaH. [IIxana OJICKTPOMAriMuTHBIX BOJIH. Hcnoap3oBanne SJICKTPOMArdMTHBIX BOJIH IJIA COTOBOI
CBSI3H.
DneKkTpoMarHuTHas npupoaa ceera. CKkopocTh cBeTa. BoHOBEIE CBOCTBA CBETA.
Hemoncmpavyuu.
1. CBolicTBa AJIEKTPOMAarHUTHBIX BOJIH.
2. BosHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie padomol u onvimel.
1. V3y4yeHue CBONCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBasg monenb cBera. Mcrounuku cera. IIpsMonuHEHOE pacnpoOCTpaHEHUE CBETA.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH oTpaskeHUs CBETA.
ITpenomiienue cBera. 3aKoH npenomiieHus cBeTa. IloHoe BHyTpeHHEee OTpakeHUE CBETA.
Hcnonp30BaHnE OJTHOTO BHYTPEHHETO OTPAKEHUS B ONITHYECKHUX CBETOBOAAX.
Jlunza. Xox myweil B muH3e. Onrtuyeckas cucrema ¢oTroamnmnapara, MHUKpPOCKONa u
Teneckona. ['a3 kak onTudeckas cucrtemMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenne 6enoro ceera B criektp. OnbiTel HetoToHa. CliokeHue CrIeKTpaIbHBIX [[BETOB.
Hucnepcus csera.
Hemoncmpayuu.
[IpssMonMHEITHOE pacCIpOCTPaHEHUE CBETA.
OtpakeHue cBera.
[Tony4yenue n300paXkeHUH B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
ITpenomiieHune cBeTa.
OITHYECKUN CBETOBOI.
Xon tydeit B coOuparomiei JTruH3e.
XoJ Tydei B pacCcenBaroIIeH JIMH3E.
[omyuyenne n300pa>keHMiA C TOMOLIBIO JTUH3.

oo Nk WNE

[Tpuniun aeiictBus goroamnmnapara, MUKPOCKONA U TEIECKOIIA.



10. Mopens riasa.
11. Pa3nosxxeHnue 0enoro cBeTa B CHEKTP.
12. TTomydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopnwvie pabomot u onvimeol.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPAXKEHUSI CBETOBOTO JIy4a OT yIjla NaJeHUsl.
2. H3yueHue xapakTepUCTUK N300paKEHHS MPEAMETa B IIIOCKOM 3epKaje.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa MPEIOMIIEHHS CBETOBOTO Jiyda OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIION.
[Tomy4yeHue n300pakeHUI ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Omnpenenenne GOKyCHOTO PacCTOSTHUS M ONITHYECKON CHIIBI COOMPAIOLIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOr0 CBETa B CIIEKTP.
OnBITEI MO BOCHPUATHIO IIBETa MPEIMETOB NMPU WX HAONIOJACHHUU Yepe3 IBETOBBIC
(UIBTPBIL.

Pa3nen 12. KBanTtoBble siBJIeHUS.

Omnsitel Pesepdopaa u nmnanerapuas mojnenb aroma. Monens aroma bopa. Ucnyckanue u
HOTJIoNIeHHe cBeTa aToMOM. KBaHThI. JInHelyaThie CIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oera- u ramma-usiydeHus. CTpOCHHE aTOMHOTO sjpa.
Hyknonnas momens aromHoro siapa. M3oromsl. PaanoaktuBHble mpeBpainenus. Ilepuop

No vk

HOJIypaciaaa aTOMHBIX siIep.
SnepHble peakuuu. 3aKOHbI COXpAaHEHHUs 3apsAJ0BOTO U MAaCCOBOI0 YHMCE. DHEpPrusl CBA3U
ATOMHBIX AOEP. CBs13p Maccoel U OHCPTHUHU. PeaKHI/II/I CHUHTC3a W ACJICHUA ALCP. Hcrounuku
sHeprun CosHIA U 3BE3.
SAnepnas sHepreruka. /leificTBus pagoaKTUBHBIX U3IYYEHUN HA KUBBIE OPraHU3MBbI.
Hemoncmpavyuu.

1. CrnexTpbl U3JIy4€HUs U TOTJIOMICHHUS.

2. CnexTpsl pa3IMYHbIX ra30B.

3. CmexTp Bosopoa.

4. HabmoneHue TpekoB B kamepe BunbcoHa.

5. Pabora cuéTurka MOHU3UPYIOIUX U3TYyYECHUH.

Peructpanus uznydeHus NpupoJHbIX MUHEPAJIOB U MPOJYKTOB.

Jlabopamopnuvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JIMHEHYAThIX CIEKTPOB U3JIy4EHHUSI.

2. HccnenoBaHue TpPEKOB: M3MEPEHUE HSHEPrMM YacTHIBI 10 TOPMO3HOMY MyTH (T10

¢dororpadusm).

3. UMsmepenue pagnoakTUBHOTO (hoHa.

IHoBTOpPUTE/IBbHO-000011Ia0 M MOYJIb.

[ToBTOpHUTENBEHO--0000IIAIOINIT  MOAY/Ab MpeAHAa3HAuYeH JJii CUCTeMaTu3aluu U
0000111eHUs] IPEMETHOTO COJIEPKAHUS U OTbITA JIEATENbHOCTH, IPHOOPETEHHOTO MPH U3yUEHUHU
BCEro Kypca (hPU3MKH, a TaKkKe JJIs MOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY 3K3aMEHY I10
¢buznke 11 00yJaromMXxcsl, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy w3ydyeHMHM JAHHOTO MOJYJS pEalu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOecneuuBaeTcs JOCTHXKEHHE NPEAMETHBIX H
METaINpeIMETHBIX IIAHUPYEMBIX pe3yJbTaTOB 0OyueHUs, (OPMHUPYETCS €CTECTBEHHOHAyuYHas
IPaMOTHOCTh: OCBOECHHE HAyYHBIX METOJIOB HCCIIEOBAHUS SIBICHUN MPHUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSMU OOBSICHATh (PU3UYECKUE SIBJICHUS, IMPUMEHSS IOJyYE€HHbIE 3HAHMA,
pelaTh 3aa4i, B TOM YHCJI€ KaYECTBEHHBIE U DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNManEHO AESITENLHOCTHBIM XapakTep AJAHHOTO pa3felia pealu3yercs 3a C4ET Toro,
YTO 00Y4aroNUeCs BBIMOIHSIOT 3aJJaHNs, B KOTOPBIX UM IIPEUIaraercs:



Ha OCHOBE IMOJIYYE€HHBIX 3HAHHUM pacro3HaBaTh U HAYYHO OOBICHATH (GU3UYECKUE SIBICHUS
B OKPYKaroUIEH MIPUPOJE U OBCEIHEBHOM KU3HU;
UCIIOJIb30BaTh HAyYHBIE METOJBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHI, B TOM YHCIE IS
MIPOBEPKU THIOTE3 U MOJYUYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATh HAay4YHbIE OCHOBBI HambOoyee BaXKHBIX JIOCTHXKEHUII COBPEMEHHBIX TEXHOJIOTHUH,
HalpUMEP, MPAKTUYECKOTO HCIIOJIb30BAHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMU HAa OCHOBE
3aKOHA NPEBPALICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIEro oO0pa3oBaHWs HaIlpaBICHO Ha

JOCTHIKCHUE TMYHOCTHBIX, MCTAIIPCAMETHBIX U IIPECAMETHBIX 06pa3OBaTeHBHBIX PE3YIbTATOB.

B pesymbraTte wu3ydeHus (QU3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSA Y

oOyuarormierocst Oynyt c()opMHUpPOBAHBI CIEIYIOIIUE TUIHOCTHBIE PE3YIIbTAThl B YACTH:

1) mnaTprMoOTH4€eCKOro BOCIIUTAHUS

— MPOSBIICHHE UHTEPECa K UCTOPHU M COBPEMEHHOMY COCTOSIHHIO POCCHIMCKOH (hr3nyeckoi
HayKu;

— IICHHOCTHOE OTHOILIEHHE K JOCTHKEHUSIM POCCHICKUX YUEHBIX --(PH3HKOB;

2) rpaIaHCKOI0 1 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

— FOTOBHOCTh K aKTHBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAUYUMBIX U dTHYECKUX
po0JieM, CBA3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTHUKEHUH (PU3UKU;

— OCO3HaHHE BAXKHOCTU MOPAJIbHO--3TUYECKUX IPUHIUIIOB B JEATEIBHOCTH YUYEHOTO;

3) 3cTeTH4eCcKOro BOCHMTAHMUSA:

— BOCHPHUATHE ICTETHYECKUX KA4eCTB (PM3MUYECKON HAyKH: e€ TapMOHHYHOTO TOCTPOCHUS,
CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 TO3HAHHUA:

— OCO3HAaHHE IEHHOCTU (U3MYECKON HAyKHM KaK MOIIHOTO MHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTUM, BaXKHEHUIIEH COCTABIIAIONICH KYJIbTYPHI;

— pa3BUTHUE HAYYHOH JIF0O03HATENBHOCTH, UHTEPECA K UCCIIEI0BATEIbCKON AESITEIbHOCTH;

5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBHOI0 0JIATONMONYYHS:

— OCO3HaHME LIEHHOCTH 0e30macHOro o0pasza >KU3HH B COBPEMEHHOM TEXHOJIOITMUYECKOM
MHUpE, BaKHOCTH TMpaBWJl O€30IIaCHOTO TIOBEAEHUS Ha TpaHCHOpTe, Ha JA0porax, ¢
ANEKTPUYECKUM U TEIIJIOBBIM 00OPY/I0BAaHUEM B IOMAIIHUX YCIOBUSIX;

— copMHUPOBAHHOCTH HaBbIKA pe(yieKCHU, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

6) TpyaoBOro BOCIIUTAHUSA:

— aKTUBHOE y4acTHE B pPEIeHHM MPAaKTHYECKHUX 33a/1a4 (B paMKax CeMbHU, 00pa3oBaTeIbHOMN
OpraHM3aluu, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HaIpaBIIEHHOCTH,
TPeOYIOMIHMX B TOM YHCIIC U (PU3NIECKUX 3HAHUIA,

— UHTEpeC K MPAKTUYECKOMY U3yUEHHIO MPO(ecCcHii, CBI3aHHBIX C (PU3UKOM;

7) 3K0I0THYECKOr0 BOCTIMTAHUSA

— OpHEHTalus Ha TNpUMEHeHHe (PU3MUECKUX 3HAHUM [Js pelleHus 3a7ady B OO0JIACTH
OKpY’Karollel cpenbl, MIIAHUPOBAHUS MOCTYNKOB M OIIEHKHM MX BO3MOXHBIX MOCJTEICTBUN
JUISl OKPY>KAlOIEeW Cpelibl;

— 0CO3HAHME TI00aBHOTO XapaKTepa SKOJIOTUYECKUX MPOoOJIeM U MyTel UX pelIeHus;

8) ajanTannu K N3MEHAIOIUMCH YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:

— TOTpeOHOCTh BO B3aUMOJCHCTBUM TPU BBIOJHEHUH HCCIEIOBAaHUA U TPOEKTOB
(bu3nyecKoil HaNpPaBIEHHOCTH, OTKPBHITOCTh OMBITY U 3HAHUSAM JPYTHUX;

— MOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pE3 NPAKTUUECKYIO AESTEIBbHOCTD;

— NoTpeOHOCTh B (OPMHUPOBAHUHM HOBBIX 3HAHUU, B TOM uucie (OpMYIHPOBATH HJIEH,
MTOHSITHSL, TUTIOTE3bI O (PU3MUYECKUX OOBEKTaX U SIBICHUSX;



® — OCO3HaHME JePHUITUTOB COOCTBEHHBIX 3HAHUM U KOMIIETCHTHOCTEH B 001acT (pU3UKH;

® — IUIAHMPOBAHUE CBOETO PA3BUTHS B MPHOOPETECHUN HOBBIX (PU3UUECKUX 3HAHUH;

® — CTPpEMIICHUE aHAJIM3UPOBATh U BBIABIIATH B3aUMOCBA3U IMTPHUPOIEL, 06H_I€CTBa U 3KOHOMMKH,
B TOM YHCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘I€CKI/IX 3HaHI/II71;

e — OIICHKAa CBOMX JEHWCTBUH C YYETOM BIIMSHHUS Ha OKPYKAKOIIYIO Cpely, BO3MOYKHBIX
r7100aJIbHBIX MOCJIEACTBUH.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMSI MpOrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocsi OyayT copMUpOBaHbI MeTamnpeAMeTHbIe pe3yJibTaThl,
BKJIIOYAIOIME I103HABATEIbHBIC YHHMBEpCAJIbHBIC Yy4YeOHBbIC JEUCTBHUS, KOMMYHUKAaTHBHBIC
YHHUBEpCaIbHbIEC yUeOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIC yUCOHbIE 1EHCTBUS.

Ilo3HaBaTe/IbHBbIE yHHBepCcaIbHbIe yueOHbIe AeiicTBUS

ba3oBble JJornveckue aelcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKNA OOBEKTOB (SIBICHHN );
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIsi 0000IIeHNU s
Y CPaBHEHUS,

BBISIBIISITH 3aKOHOMEPHOCTH M TMPOTUBOPEUHS B PacCMaTPUBAEMbIX (PaKTax, TAaHHBIX U
HAOJII0JIEHUX, OTHOCSAIIMXCS K (PU3UUECKUM SIBJICHUSIM;

BBISIBJISITH NIPUYUHHO--CJIE/ICTBEHHBIE CBA3M INPU HU3YyYEHUH (PU3MUYECKUX SIBJICHUU U
IIPOLIECCOB, JIeNaTh BBIBOJABl C MCIOJIb30BAaHUEM JAEIYKTUBHBIX U HMHIYKTHUBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI35X (PU3NYECKUX BEITUUNH;
CaMOCTOSITENIbHO ~ BBIOMpaTh croco® pemnieHuss ydyeOHOW ¢u3myeckoil 3amaun
(cpaBHEHHE HECKOJIbKMX BapHaHTOB pEIIEHHUs, BBIOOpP Hambojee MOIXOIAIIEr0 C
y4€TOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPHUEB).

Ba3oBbIe nccienoBaTenLCKHeE AeliCTBUSA:

MCIIOJIH30BaTh BOIMIPOCHI KaK MCCIIEI0BATEIHCKII HHCTPYMEHT MTO3HAHNS,

MPOBOJIUTh MO CAMOCTOATENIBHO COCTAaBJIEHHOMY IUIaHY OIBIT, HECIIOXHBINA
buznYeCKUit IKCIEPUMEHT, HEOOIBIIIOE UCCIIeJOBaHNEe (PU3NUECKOTO SBICHUS;
OLICHMBAaTh Ha NMPUMEHUMOCTh M JOCTOBEPHOCTh MH(OpMAIHIO, MOJYYEHHYIO B XOJ€
MCCJIEI0BAHMS WM SKCIIEPUMEHTA;

CaMOCTOSTENIbHO  (popMynupoBaTh OO0OOIIEHUST U  BBIBOABI IO  pPE3yJbTaTaMm
POBENEHHOTO HAOIIOICHUS, OTIBITA, UCCIICOBAHNUS;

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIee pa3BUTHE (U3HUUECKUX MPOIIECCOB, a TAKKe
BBIIBUT'aTh NPCAIIOIOXKCHUSA 00 nx Pa3BUTHU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pa6ora ¢ undopmaumeii:

OPUMEHATHh pa3jIMyHble METOJbl, MHCTPYMEHTHl M 3alpochl MpH IMOHCKe U OoTOOpe
uH($OpMalLlMU WIN JaHHBIX ¢ YUETOM IMpeaoKeHHOU yueOHo! (hu3nueckoi 3a1auu;
aHaAJTM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh WH(POPMALIUIO PA3TUUYHBIX
BUJIOB U (hOpM IpeICcTaBICHUS;



CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (OpPMY MPEACTABICHHS HHPOPMAIMH H
WLTIOCTPUPOBATh pElIaeMble 3a/la4d HECIOXHBIMH CXEMaMH, JuarpaMMaMu, WHON
rpadukoif 1 UX KOMOMHAIIHSIMH.

KOMMyHHKaTHBHbIe YHuBEpPCAJIbHLIC yqeﬁnble JelCcTBUA:

B XoJe OOCyXIeHHs Y4eOHOTO Marepuana, pe3ylbTaToB JabopaTOpHBIX pPaboOT u
IPOEKTOB 33/1aBaTh BOIIPOCHI IO CYHIECTBY 00CYKIaeMOM TeMbI U BBICKA3bIBATh UJIEH,
HalleJICHHBIE Ha PELICHUE 3aa4ul U MOIepKaHne 01aroKenaTeaIbHOCTH OOIeHNS;
CONOCTABIATH CBOM CYXJACHHS C CYXKACHHSIMH JpYrUX YYacCTHHKOB JHAaJIora,
O0OHapY>KMBATh PA3JIMYUE U CXOACTBO MO3UIIHIA;

BBIPAXKAaTh CBOIO TOUKY 3PCHHUS B YCTHBIX U MIMCHbMEHHBIX TEKCTaX;

NyOJMYHO  TIPENCTABIATH  PE3YJAbTAaThl  BBINOJHEHHOTO  (PM3MYECKOTO  OIbITa
(9KCIIEpHMEHTA, HCCIICIOBAHUS, IPOCKTA);

NOHUMAaTh M HCIOJIB30BaTh MPEUMYILECTBA KOMAHIHOW W WHIUBHIYAIbHOW PabOTHI
IpY PEIICHUU KOHKPETHOH (pr3zndeckoil mpoOiemsl;

NPUHUMATh eI COBMECTHOW JAEATENbHOCTH, OpPraHU3O0BHIBATH JEHCTBUS 1O &
JOCTHIKCHUIO: PACIPENeNIATh PO, 00CYXKIaTh MPOIECCHl U PE3yJIbTaThl COBMECTHOM
paboTbl, 00001IIaTh MHEHHS HECKOJIBKUX JTFO/ICH;

BBITIOJIHATH CBOKO YacTh PAa0OTHI, JOCTHTas KAaueCTBEHHOTO pE3yJIbTaTa IO CBOEMY
HaIllpaBJICHUIO U KOOPJAUHHPYSI CBOU HeﬁCTBHﬂ C APpYTMMHU YWICHAMU KOMAaHbI;
OLICHMBATh KAueCTBO CBOETO BKJIaJAa B OOMUI TNPOAYKT IO KPUTEPHUSM,
CaMOCTOSITEIILHO CPOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eCTBUSA

Camoopranuzanus:

BBISIBJISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTyalMsIX, TPEOYIOIIMX JUIsl PeIICHUS
(bu3nyeCKuX 3HAHMIA;

OpUEHTUPOBAThCSA B Pa3IMUHBIX MOAXOAAX MPUHATHS pEIIeHUN (MHIUBUAYAIbHOE,
INPUHITHE PELLICHUs B TPYIIE, IPUHATHE PELICHUH IPyNIo);

CaMOCTOSITENIbHO COCTaBJISITh AJNTOPUTM pelleHuss (U3MYECKOl 3aJayd WM IUIaHa
UCCIICIOBaHMUs C Y4ETOM MMEIOLIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHpPOBAaTh MpeaaraéMble BApUAHThI PELICHUN;

JienaTh BBIOOp M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CﬂMOKOHTpOJ’Ib, IMOLMOHANbHBIA HHTEJLJIEKT:

JlaBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IjiaH €€ U3MEHEHN,

OOBSICHATH MPUYUHBI JIOCTUXKEHUS (HEJOCTHDXKEHUS) pe3yJabTaTOB JEATENbHOCTH,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY;

BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTH (B TOM YHCJIE B XOJ BBITOJHEHUS (U3NUECKOTO
UCCIICIOBAaHUST WJIM MPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHHMBIIUXCS
CUTYallUi, YCTAHOBJIEHHBIX OMINOOK, BO3HUKIINX TPYIHOCTEH;

OLICHUBATb COOTBETCTBUE PE3YJIbTATA LIEJIA U YCIIOBUSM;

CTaBUThH ce0s Ha MECTO JAPYrOro YeloBeKa B XOJI€ CIOpa MM JTUCKYCCUU HA HAYYHYIO
TEMY, [IOHUMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JPYIroro;

NpU3HaBaTh CBOE MpaBO Ha OIMIMOKY NpU peUIeHWH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHbIE TEMBI M TAKOE K€ IIPaBO APYroro.



INPEJIMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 7 kjiacce MpeiMETHbIE pe3yJbTaThl HA 0a30BOM ypPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

UCTIOJIb30BaTh TOHATHS: (U3MUECKME ¢ XUMHYECKHE SBICHHs, HaOIIOICHNUE,
9KCHEPUMEHT, MOJEJb, TUIIOTE3a, €IUHHIBI (PU3MUYECKUX BEIMYUH, aTOM, MOJEKYIa,
arperaTHbIe COCTOSHUS BelecTBa (TBEPIOE, KHUIKOE, ra3000pa3Hoe), MEXaHHMYECKOe
JIBUKEHHE  (pDaBHOMEPHOE, HEPaBHOMEPHOE,  NPSIMOJIMHEMHOE),  TpaeKTOpHsl,
paBHOAEHCTBYIOIas cuia, aedopmanus (ynpyras, IUIacTHUYEcKasl), HEBECOMOCTb,
COOOLIAIOIIUECS COCYIbI;

paznuyath siBrieHus (audy3us, TEIUIOBOE IBUKEHHUE YaCTUIl BELIECTBA, PABHOMEPHOE
JBUKCHNE, HEPAaBHOMEPHOE JIBUJKEHUE, MHEPLHUSA, B3aUMOJECHCTBUE TeEJl, PAaBHOBECHE
TBEPABIX T C 3aKPEIUIEHHOW OChbIO BpalleHMs, Iepefada JaBlIeHUs TBEPIbIMU
TeJIaMHU, KUAKOCTIMU U razaMu, aTMoc(epHoe JaBjieHHE, IIJIaBaHUe TeJl, IPEeBpalleHus
MEXaHUYECKOM SHEpIrun) 10 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBJIICHUE;

pacro3HaBaTh NPOSIBICHUE U3YUYCHHBIX (PH3MUECKUX SBICHUI B OKPY)KAIOIIEM MHpE, B
TOM 4yHcie (u3nyeckue sBICHHS B MPUPOJE: NMPUMEPHl ABMKEHHS C Pa3IUYHBIMU
CKOpPOCTSIMH B JKMBOW M HEXHUBOM NPHUPOAE, NEHCTBHE CUJIBI TPEHUS B IPUPOAE H
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHWS Ha JKMBOH OpraHU3M, IUIABaHHE DHIO,
pblYary B TeJe YelOoBeKa, IPU 3TOM IEPEeBOIUTH MPAKTUUYECKYIO 33aJauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHbIE CBOICTBA (PU3HAKN) (PU3HUECKUX SBICHUMH;

OINMCHIBAaTh U3yUEHHbIE CBOMCTBA T€N U (PU3NYECKUE SBIICHUS, UCIIONIB3Ys (PU3NUYECKUE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILIECTBA, BPEMs, MYyTb, CKOPOCTh, CPEIHSSA
CKOpPOCTb, CHJIA YIPYTrOCTH, CHJAa TSDKECTH, BEC Tella, CHJla TPEHUsS, [aBICHUE
(TBEpOro Tena, JKUAKOCTH, Ta3a), BHITAJKUBAIONIAs CHJIA, MEXaHHW4ecKas paborta,
MOIIHOCTb, IUIEYO CHJIbI, MOMEHT CHJIbI, KO3((QHUIMEHT MOJe3HOro AEeUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHIHAIbHAsl SHEPrHsi), IpU OMUCAHUU IPABUIIBHO
TPaKTOBaTh PU3NYECKUII CMBICI UCIIOIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €TUHULIBI
(Gu3NYeCKUX BEIMYMH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE TaHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMM, CTPOUTH TpaUKH H3YUYEHHBIX 3aBHCUMOCTEH
(bU3NUECKUX BEIHYMH;

XapaKTepu30BaTh CBOMCTBa TeJs, (PU3MYECKHe SBICHHUS M MPOLECCHl, HCIOJb3Ys
npaBujia CJIOKEHHs CUil (BIOJIb OJHOW TpsiMoii), 3akoH ['yka, 3akon Ilackais, 3akoH
Apxumesna, TpaBUIO paBHOBecHsl pblyara (OJ0Ka), «30JI0TOE€ TPABHIO» MEXaHUKH,
3aKOH COXpaHEHHs MEXAHMYECKOM HSHEpruu, IpH OTOM JaBaTh CIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €r0 MAaTEMAaTUYECKOE BBIPAKEHHE;

OO0BSACHATh (U3NYECKUE SBJICHMS, IMPOLIECChl M CBOMCTBA Tel, B TOM 4YHUCIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBIABJIATh NPUUMHHO-
-CJIE/ICTBEHHBIE CBSI3HM, CTPOUTh OOBSICHEHUE M3 1—2 JIOTWYECKUX IIaroB C OMOpPOM Ha
1-2 u3ydyeHHbIX CBOWCTBA (PU3MYECKUX SBICHUH, (PU3MUECKUX 3aKOHAa WIH
3aKOHOMEPHOCTH;

pemath pacuéTHble 3agayd B 1-2 JneicTBHA, HWCHOIB3ysd 3aKOHBI U (POPMYIIBL,
CBs3bIBalOIME (PU3MUECKHE BEIMYMHBI: Ha OCHOBE aHajiu3a YCJIOBUS 3aJauu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATH (PU3UYECKHE BEIUYMHBI B (POPMYINIBI U



MPOBOAMUTH PAcu€Thl, HAXOJUTh CIPABOYHbIE JTaHHBIE, HEOOXOJIUMbIEC Ui PElICHUs
3a[a4, OLEHUBATh PEATMCTUYHOCTD MOJYYSHHOU (HPU3NYECKON BEIMUHHBI,
pacrio3HaBaTh TPOOJIEMBbI, KOTOPBIE MOXXHO pEUIMTh TMPH MOMOIIM (HU3HYECKHX
METOJI0B, B OIMCAHUM MCCIEAOBAHUS BBIJCIATH IPOBEPAEMOE IPEIIOI0KEHNE
(runotesy), pa3nuyaTh W HHTEPIPETHUPOBATH IMOJIYUYEHHBIM pe3yibTaT, HaXOIUTh
OIIMOKH B XOJI€ OIBITA, JIeJaTh BHIBOJBI 10 €r0 pe3yibTaTaM;

IPOBOJIUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBJICHUN WM (U3NYECKUX CBONCTB
Ten: (opMmynaHpoBaTh MPOBEpPAEMbIE MPEANONIOKEHHs, COOUpaTh YCTAaHOBKY W3
NPEI0KEHHOT0 000PYA0BaHUS, 3aIUCHIBATH XO/1 OIBITAa M (POPMYTUPOBATH BHIBOJIBL;
BBITOJIHATH NPSMBIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, MAcChl Tena, 00b&éMa, CUJIbl U
TEMIIEpaTypbl C HMCIOJIB30BAaHUEM AHAJIOTOBBIX U HU(PPOBBIX MPUOOPOB, 3aMHUCHIBATH
MOKAa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOFOTHON MOTPEITHOCTA U3MEPEHHUIA;
MIPOBOJMTH MCCIIEOBAHUE 3aBUCHUMOCTH OAHOW (DPU3UYECKOW BETUYMHBI OT JIPYrod C
HCIOJIb30BAaHUEM MPSMBIX U3MEPEHUN (3aBUCUMOCTH IyTH PABHOMEPHO JIBUKYIIETOCS
TeJa OT BPEMEHU JBUKEHUS TeJa, CUJIbl TPEHUS CKOJIbKEHHUs OT Beca Tella, KaueCTBa
00pabOTKH TOBEPXHOCTEW Tel ¥ HE3aBUCHMOCTH CWJIBI TPEHHUS OT IUIOMAaan
CONPUKOCHOBEHMSI TeJ, CUJIbl YIPYTOCTH OT YIJIMHEHMS MPYKHUHbBI, BHITAIKUBAIOLIEH
CWIBl OT O0BEMa MOTrpYKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBHCHMOCTH OT IUIOTHOCTH Tella, OT TJIyOWHBI, HA KOTOPYIO MOTPYKEHO TeJo,
YCIIOBH TIJIaBaHUS TEJ, YCIOBHH pPaBHOBECHS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAHUPOBAaHUM y4eOHOTO WCCIEeNOBaHMSA, COOHMpaTh YCTAaHOBKY M  BBINOJHATH
U3MEpeHus, clenys MPeIOKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJbTAaThl MOy4YCHHON
3aBUCUMOCTH (DU3MYECKMX BEJIUYMH B BUJAE MPEIIOKEHHBIX TaOMUI] U TpadHKoB,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM HCCIIEJOBAHMS;

IPOBOAUTH KOCBEHHBbIE H3MEpPEHUs (PU3NYECKUX BEIWYUH (IUIOTHOCTh BEIECTBa
KUAKOCTU W TBEPAOrOo Tela, CWJIA TPEHUS CKOJIBXKEHHUS, JIaBJIEHUE BO3/1YyXa,
BBITAJIKUBAIOIIAs CHUJa, JEHWCTBYIOLIas Ha TMOTPYKEHHOE B KHUJIKOCTh TeJoO,
KO3(QUIMEHT MOJE3HOro ACUCTBUS MPOCTHIX MEXAHW3MOB), CIenys NpPeAsIoKEHHON
UHCTPYKLIMU: IPU BHIMOJIHEHUH U3MEPEHUI cOOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY
Y BBIYUCIISITh 3HAUE€HUE NICKOMOM BEIMYUHBI;

coOnrofarh TMpaBuja TEXHUKHM O€30macHOCTH Mmpu  paboTe ¢ J1abOpaToOpHBIM
000pyI0BaHUEM;

yKa3bIlBaTh MPUHIMNBI JEHCTBUS NpUOOPOB U TEXHUYECKHX YCTPOMCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOMLIAIOIINECS COCYIbl, OapOMeTp, phlyar, MOJABHKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIIOHHAS TJIOCKOCTb;

XapakTepu3oBaTh MPUHLUIBl JAECHCTBHS H3YYEHHBIX MPHOOPOB U TEXHMYECKHX
YCTPOMCTB C ONOpOM Ha HX ONMCAaHMA (B TOM 4MCIE: NOAIMIHUKU, YCTPOMCTBO
BOJIOIIPOBOZA, THUAPABIMYECKUM NpPEecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc,
apeoMeTp), MCIHOJb3ysl 3HAHHUS O CBOMCTBaX (PU3MYECKUX SIBICHUA M HEOOXOJIUMBIE
¢buznyecKkue 3aKOHbI U 3aKOHOMEPHOCTH;

IPUBOJIUTH TMpPUMEPHl (HAXOIUTh HMHPOpPMAIMI0 O MpUMepax) NPaKTUYECKOTO
UCIIONIb30BaHUsl (M3NYECKUX 3HAHWM B IOBCEJIHEBHOM >KM3HHM JUIsl OoOecreyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOICTBaMu,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM HKOJIOTUYECKOTO TIIOBEACHUS B
OKpYKalolllei cpese;



OCYILECTBIIAATh OTOOP HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBHU C
3aJJaHHBIM IIOMCKOBBIM 3aIIPOCOM, HA OCHOBE UMEIOLINXCS 3HAHUM U IIyTEM CPaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIACIATH HHPOPMALIHIO, KOTOPAst SBJISETCS MPOTHBOPEYNBON
WA MOXET OBITh HEJJOCTOBEPHOM;

UCIIOJIb30BaTh IIPU BBIIIOJIHEHUH y4eOHBIX 3aJJaHUH HAayYHO--IIONYJISPHYIO JIUTEPATYPy
($U3MUeCKOro Ccoaep)KaHus, CIpaBOYHBIE MaTepHalbl, pecypchl cetu HHTepHer,
BJIAJeTh INpPUEMAaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUs HHGOpMALMM U3
OJIHOM 3HAKOBOM CHUCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MUCbMEHHBIC M YCTHBIE COOOIIEHUSI HA OCHOBE 2—3
UCTOYHUKOB MH(opMaruu (Gpu3n4ecKoro coaepkaHus, B TOM 4YHUCIIe MyOJINYHO J1eNaTh
KpaTKhe COOOIICHUS O Pe3ysibTaTax MPOEKTOB WM YUeOHBIX HCCICI0BAHUMN, IPU STOM
IpPaMOTHO HWCHOJb30BAaTh M3YyYCHHBIM MOHATUHHBIA ammapaT Kypca (U3HKH,
COIPOBOKAATH BBICTYIIJICHUE NIPE3EHTALUEMH;

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpenenirtbh 00sS3aHHOCTH B
IPYyNIE B COOTBETCTBUHM C ITOCTABJICHHBIMHU 3a/ladyaMH, CIEAUTH 3a BBIIIOJIHEHUEM IUIaHA
NeMCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATEIBHOCTH TPYIIIHI,
BBICTPAMBAaTh KOMMYHUKATUBHOE B3aUMOJICHCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOLIUX.

K koniy oOyuenuss B 8 kiiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM ypOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

MCIIOJIH30BaTh TMOHSTHUS: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KCHHE aTOMOB U
MOJIEKYJ, arperaTHble COCTOSIHUS BEIECTBA, KPUCTAJUIMUECKUE U aMOp(HBIC Tena,
HACBIIICHHBIA U HEHACHILIEHHBIH Map, BIAKHOCTh BO3yXa, TEMIIEPATypa, BHYTPCHHSIS
SHEPrus, TEIUIOBOW JIBUTATENb, JJIEMEHTAPHBIN AJIEKTPUUYECKUN 3apsl, IIEKTPUUECKOE
1oJie, TPOBOJHUKH W JHUDJEKTPUKH, MOCTOSIHHBIA SJIEKTPUUECKHI TOK, MarHUTHOE
T0JIE;

paznuuath SBJIeHUs (TETUIOBOE pACHIMpPEHHE M CXKaThe, TeIUIornepenaya, TEIIOBOe
paBHOBECHE, CMayuBaHHWE, KaNWUIPHbIE SBJICHUS, HCHApPEHUE, KOHJACHCAIMS,
TJIaBJICHUE, KpUCTAJUTH3ALUS (oTBepaeBaHue), KHUTICHHE, Temioneperayda
(TeTIONPOBOTHOCTh, KOHBEKIIHS, W3JIYYCHHE), IJICKTPU3alUs TeJ, B3aUMOJCHCTBUE
3apsiioB, ACUCTBUS AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aMMOJCHCTBUE
MarHuTOB, JACHCTBME MAarHUTHOTO IOJS Ha MPOBOJHUK C TOKOM, 3JIEKTPOMAarHUTHas
WHIYKIMSA) TIO OINHUCAHUI0 MX XapaKTEPHBIX CBOMCTB W HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOUIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSBICHNE W3YYCHHBIX (U3NYECKUX SBICHUHA B OKPYXKAIOIEM MHUPE, B
TOM 4Hclie (u3ndeckue SBICHUS B TMPUPOJC: IMOBEPXHOCTHOE HATHKCHHE W
KalWUISIpHBIE SIBIICHUS B NPHUPOAE, KPUCTAUIBI B Mpupoje, uziaydeHue CounHia,
3aMep3aHue BOJIOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHeETa,
JJICKTPUYECKUE SIBIEHUS B aTMocdepe, DJJIEKTPUYECTBO IKHUBBIX OPTraHU3MOB,
MarHuTHOE mojie 3eMJid, Apeid TOIIOCOB, POJIb MATHUTHOTO TOJISI JJIsl KU3HH Ha
3emie, IONSPHOE CHUSHUE, MIPH ITOM IEPEBOJUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKH ) (PU3UYECKUX SBICHHIA,

OTIMCHIBATh U3yUYEHHBIE CBOMCTBA TeN M (DU3UYECKUE SBICHUS, UCTIONB3Yys (DU3NIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsISI JHEpPrus, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIJIOEMKOCTh ~ BEIIECTBA, yJelbHAs TEIUIOTa TIUIABJICHHS, VYACJIbHAas TeIioTa
napooOpa3oBaHus, yJeibHas TEIUIOTAa CTOPaHMs TOIUTMBA, KOY(PQPHUIIMEHT MOJIE3HOTO
JIEUCTBUS TEIUIOBOW MAIMHBI, OTHOCUTENIbHAS BJIAXHOCTb BO31YyXa, JJIEKTPUUYECKUU



3apsi, cujga TOKa, OJIIEKTPUYECKOE HaIpsDKEHUEe, COIMPOTUBIEHHE IMPOBOJHUKA,
yJIIeIIbHOE COMPOTHBIICHUE BEIIECTBA, pab0Ta U MOIIHOCTD 3JIEKTPUUYECKOTO TOKA), IPH
ONKCAaHUM TMPABUIBHO TPAKTOBATh (DU3UYECKHI CMBICH HCHOJIB3YEMBIX BEIWYHH,
0003Ha4YeHHs] U €AMHULIBI (PU3UUECKUX BEIMYUH, HAaXOIUTh (DOPMYIIbI, CBSA3BIBAIOIIUE
JaHHYI0 (HU3UYECKYI0 BEJIWYMHY C JAPYTMMH BEIUYMHAMHU, CTPOUTH Tpaduku
U3YYEHHBIX 3aBUCUMOCTEH (PU3NYECKHUX BEINUMH;

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUECKUE SBJICHUS W TPOLECCHl, HCIONb3Ys
OCHOBHBIC TIOJOKEHHUSI MOJEKYJISPHO--KHHETUYECKOW TEOPHHM CTPOCHHS BEIIECTBa,
IOPUHLIAIT CYNEPHO3UIMKU Toyied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsiga, 3akoH Oma 11 ydyacTka uemnu, 3akoH Jxoyns—JleHua, 3akoH COXpaHEHUS
SHEPTUH, MPH 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3alHCHIBATH €T0
MaTeMaTHYECKOE BBIPAKECHUE;

OO0BSCHATH (PU3MUECKHE TMPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE€ MU B KOHTEKCTE
CUTYyaIui MPAaKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBIISIT
MPUYUHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB ¢
ornopoi Ha 1-2 u3y4eHHBIX CBOMCTBA (DU3MUECKUX SBICHUH, PU3NUECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemaTh pacuéTHble 3agadud B 2-3 JICHCTBHS, HCIONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIME (PU3MYECKHME BEIWYMHBI: HAa OCHOBE aHajM3a YCIOBUSA 3a/laud
3aMMCBHIBATh KPATKOE YCJIOBUE, BBIABISATH HEAOCTATOK JAHHBIX JUISI PEUICHUS 3a/1a4H,
BBIOUpaTh 3aKOHBI U (OPMYIIBI, HEOOXOAUMBIE ISl €€ pPellleHus, TPOBOAUTH PACUETHI U
CpPaBHHMBATh MMOJTYYCHHOE 3HAaYeHHE (PU3NUECKON BEIMYUHBI C N3BECTHBIMU JaHHBIMU;
pacmo3HaBaTh TPOOJIEMBI, KOTOPbIE MOXHO pEIIUTh NPU TOMONIM (PHU3UIECKUX
METOJIOB,  WCIOJNB3ysd  ONHCAaHHE  HCCIEAOBaHUS,  BBIICIATH  MPOBEPSIEMOE
NPENOI0KEHNE, OICHWBATh TPABWIBHOCTh TIOPSIKa MPOBEACHUS HCCIECIOBAHUS,
JIeJTaTh BBIBO/IBI,

MPOBOAMTH OMBITHI MO HAONIOIEHUIO (PU3UUYECKUX SBICHUN WM (PU3UUECKHX CBOWCTB
Ten (KamwUIsipHbIE SBIIEHUS, 3aBUCHUMOCTh JIaBICHHS BO3[yXa OT €ro o0béma,
TEMIEPATYpPhl, CKOPOCTH MPOIlecca OCTHIBAHUS U HarPEeBaHUS MPU U3TyUYEHUU OT IIBETa
W3Nydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOIBI  OT
TEMIIEpaTypbl KHUIKOCTH M IUIOMAAX €€ TOBEPXHOCTH, OJIEKTPH3AMs Tel W
B3aMMOJICHCTBHE DIIEKTPUUYECKUX 3apsiIOB, B3aMMOJCHCTBUE MOCTOSHHBIX MAarHUTOB,
BU3YaIM3aIisl MATHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MarHUTHOTO MO
Ha TPOBOJHUK C TOKOM, CBOWCTBA D3JEKTPOMArHWTa, CBOWCTBA AJIEKTPOJBUTATEIS
MOCTOSTHHOTO TOKa): (opMyIupoBaTh TMpPOBEPsSEMbIE TPEANOIOKEHUS, COOUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OpyIOBaHUS, OMNHCHIBATH XOJA OMNbITA U
(dbopMyITHUpPOBaTH BHIBOJIBI;

BBHITIOJHATH MPSMbIE WU3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIBHONW BIAXKHOCTH BO31yXa,
CWJIBI TOKA, HANpPSDKEHUS C HCIOJNB30BAaHUEM AaHAJOTOBBIX MPUOOPOB U JATUYUKOB
(GU3NUECKNX BEIMYUH, CPAaBHUBATh pPE3YJIbTAaThl M3MEPEHUH C Y4ETOM 3aJaHHOM
a0COTIOTHON MOTPEIIHOCTH;

IPOBOJUTH MCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (PM3MUECKOH BEIMUYUHBI OT JPYrou c
UCTIOJIb30BaHUEM TIPSIMBIX W3MEPEHUH (3aBUCHMOCTH COTPOTHBIICHHS TPOBOIHHUKA OT
€ro JJIMHBI, IJIOLaM MOMEPEYHOro CEeUYeHUs M YAEIbHOIO CONPOTUBIICHUS BEIIECTBA
MIPOBOHMKA, CHJIBI TOKA, UYIIETO Yepe3 MPOBOTHUK, OT HAMPSIKEHHS HA MPOBOIHUKE,
HCCJIEIOBAaHUE TIOCJIEIOBATEIbHOTO U MapajuIeIbHOTO COEIUHEHHI MPOBOJIHUKOB):



IUTAHUPOBATh HCCIIEAOBaHUE, COOMPATh YCTAaHOBKY M BBINOJIHATH M3MEPEHHS, CIEIys
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh Pe3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOIHI U TpaUKOB, AETATh BHIBOAKI 110 PE3yJbTaTaM HCCIIEIOBAHNUS;

® TIPOBOAUTH KOCBEHHBIC M3MEPEHHS (HU3MYECKUX BENWYMH (yIENbHAs TEIIOEMKOCTb
BEILIECTBA, COMPOTHUBIICHHE IMPOBOJHUKA, padoTa U MOLIHOCTh HJIEKTPHUECKOTO TOKA):
IUIAHUPOBATh M3MEPEHHs, COOMpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY, CIEHYs
NPEIOKEHHON HHCTPYKIUH, U BBIYUCIISTH 3HAUCHNE BEITUUNHBL;

e coOmonaTh TMpaBWia TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaToOpHBIM
000pyI0BaHUEM;

® XapakTepu3OBaTh MPUHIUMBI JEHCTBHS HW3YYEHHBIX MNPHUOOPOB W TEXHUYECKHX
YCTPOMCTB € OMOpPOW HAa MX OMUCAHUSA (B TOM YHCIIE: CHCTEMa OTOILICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIepMeTp, BOJBTMETP, CUETYMK AIIEKTPHUUYECKON
SHEPTUM, JJIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTeNbHBIE 3JIEKTPOIPUOOPHI
(TpuMepBI), 3IEKTPUYECKUE TPENOXPAHUTENN, SJIEKTPOMATHHUT, 3JICKTPOJIBUTATEIb
MOCTOSTHHOTO TOKAa), HWCHOJB3ysd 3HAaHUS O CBOMCTBaX (PU3MYECKHX SIBICHUH U
HE00X0MMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;

® pacro3HaBaTh IPOCThIE TEXHUYECKHE YCTPOHCTBA W H3MEPUTEIbHBIC MPHOOPHI IO
CXEMaM U CXEMaTUYHBIM PUCYHKaM (JKHIKOCTHBI TEPMOMETp, TEPMOC, IICUXPOMETD,
THTPOMETp, ABHUIATEeNIb BHYTPEHHETO CrOpaHUs, 3JIEKTPOCKOI, PEocTar), COCTaBIATh
CXEMBI DJIEKTPUYECKHX IIETIeH C TMOCIIe0BaTeIbHBIM U MapajUIeIbHBIM COCTUHEHHEM
AIIEMEHTOB, Pa3Inyasi yCIOBHBIE 0003HAUYCHUS 3JIEMEHTOB IEKTPHUECKUX IETICH;

® [PUBOAWTH TPHUMEPHl (HAXOAWTH HH(MOPMAIMIO O MpPHUMEpax) MPAKTUIECKOTO
UCTIONIB30BaHUSl (PM3MUECKUX 3HAHWHA B TIOBCEJHEBHOW JKM3HH IS 0OECredeHUs
0€30IacCHOCTH MpH OOpalleHuu ¢ NpudbopaMH M TEXHHYECKUMH YCTpPOHCTBaMH,
COXpaHEHMsI 3/I0pOBbSI M COONIOJEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKaroIlei cpere;

® OCYIIECTBIIATH TMOWCK HWHPOpManuu (U3NIEeCKoro cojnepxanus B VHTepHeTe, Ha
OCHOBE WMEIOIINXCS 3HAHUH M TYTEM CpaBHEHHS JIOTIOJHUTEIBHBIX HCTOYHHUKOB
BBIJICNIATE MH(POPMAIIUIO, KOTOpas SIBIISETCS TMPOTUBOPEYMBON WM MOXKET OBITh
HEJI0CTOBEPHO;

®  JICIIOJIB30BATh MPH BBHINOJIHEHUN Y4eOHBIX 3aJaHUi HAYYHO--TIOMYJISIPHYIO JINTEPATypy
(Gu3MYecKOro CcoAep)KaHMs, CIIPaBOYHBIE MaTepHalbl, pecypchl cetu VHTepHer,
BJIaZIeTh NpHEMaMU KOHCIIEKTHPOBAHUS TEKCTa, NMpeoOpa3oBaHMs HH(GOPMALUH W3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

® co3JlaBaTh COOCTBEHHbIE MHCbMEHHBIE M KpaTKUE YCTHBIE COOOIIeHUus, 00001as
UHPOPMAIIAIO U3 HECKOJIBKUX HMCTOYHUKOB (PU3UYECKOTO COJACPIKaHUsS, B TOM YHUCIIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaThl MPOEKTHOM WM  HCCIeI0BaTeIbCKON
JeATENILHOCTH, TP 3TOM T'PaMOTHO HCIIOJIb30BaTh M3y4YECHHBIN MOHATUIHBIA anmapar
Kypca (HU3UKH, COMPOBOXKIATh BRICTYIUICHHE MTPE3CHTAINCH;

® [IpU BHINOJIHEHHH Y4YEOHBIX TPOEKTOB M WCCIEHOBAaHHNA (U3NIECKUX IPOIECCOB
pacripenenaTh 00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C ITOCTABIICHHBIMH 3aJadyaMH,
CIICINTH 32 BBIIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, ajeKBaTHO
OLICHMBAaTh  COOCTBEHHBIH BKJIAJ B JEATCIBHOCTh  TPYIIBI, BBICTPAHBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, TIPOSIBIISISI TOTOBHOCTH pa3perarbh KOH(IUKTHL.

K xonmy oOydeHus B 9 Kjacce mpeaMETHBIE pe3yiIbTaThl HAa 0A30BOM YPOBHE JOJDKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:



UCIIOJIB30BaTh IOHATHS: CUCTEMa OTCYE€Ta, MaTepHalbHAash TOYKa, TPAECKTOPHSI,
OTHOCUTEJIbHOCTh MEXaHMYECKOTo JABMKEeHUs, nedopMmanus (ynpyras, miacTudeckas),
TpEHUE, UEHTPOCTPEMUTEILHOE YCKOPEHHE, HEBECOMOCTh U TMEpPErpy3Ku, IEHTP
TSOKECTH, a0CONIOTHO TBEPIOE TEJO, LEHTP TSHKECTH TBEPAOTO Tela, pPaBHOBECHE,
MEXaHUYeCKWe KoleOaHWsi W  BOJHBL, 3BYK, HMHOPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JEKTPOMATHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JATBHO30PKOCTh, CIEKTPhl HCIyCKaHWS W TOTJOIIeHHs, anb(da-, Oera- W ramma-
U3JIy4EHHUS], U30TOIbI, SACpHAst SHEPreTHKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABIKEHUE, CBOOOIHOE MaICHUE TEJ, PABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEHWCTBUE TEJ, PEAKTUBHOE JIBHXKCHHUE,
Kosie0aTesIbHOE JIBIKEHUE (3aTyXamlllhe M BBIHY)KIEHHbIE KoyeOaHUs), PE30HAHC,
BOJIHOBOE JBWXKEHUE, OTpPaXCHHE 3BYKa, NPSIMOJMHEMHOE PaCIpOCTPAHECHHE,
OTpaXeHUE U MPEJIOMIIEHHE CBETA, I0JIHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3JI0KEHUE
0enoro cBera B CIEKTP M CJIOXKEHHE CIEKTPAlbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTeCTBEHHAsI PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JHMHEHUATOr0 CIEKTpa H3JIy4eHUs)
M0 OMHCAHUIO MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIINX
JTaHHOE (PU3HUYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SIBICHUHN B OKpY’KaroieM Mupe (B
TOM 4Hclie (PU3UYSCKUE SBIICHUS B TPUPOJIC: MPHIMBEI U OTIIUBEI, JIBIKCHUE TUIAHET
ConHe4yHOM cUCTEMBI, PEaKTUBHOE JBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3€MJIETPSICEHUE, CEHUCMUYECKHME BOJHBI, LyHAMH, 3XO, I[BE€Ta Tel,
ONTHYECKUE SBIICHUS B  MPHPOJAC, OHOJOTHYECKOe  JCHCTBHE  BUAMMOTO,
yIbTPaQUOIETOBOTO M PEHTICHOBCKOTO HW3JIYUCHHM, €CTECTBEHHBIH DPaJIMOAKTUBHBIN
dboH, KOCMHUYECKHE JIy4d, PaAHOAKTUBHOE H3IYYCHHE NPUPOIHBIX MHUHEPAJIOB,
JIECTBUE PaJIMOAKTUBHBIX M3JIyYEHHI HAa OpraHU3M YEJIOBEKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCHSTH CYIIECTBEHHBIE CBOMCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUM;

OTHCHIBATh U3yUCHHBIE CBOMCTBA Tel U (PU3NYECKUE SABICHUS, UCTONb3Ys (hU3HUECKUE
BEJTMYUHBI (CPEeIHsIST M1 MTHOBEHHAs CKOPOCTh Teja MPU HEPAaBHOMEPHOM JIBIIKECHHH,
YCKOpEHHE, MepeMelleHne, MyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJIA YIPYTOCTH,
CUJIa TSKECTH, YCKOpPEHHE CBOOOIHOTO TMAJCHHsI, BEC Telld, UMITYJIbC Tela, UMITYIbC
CHJIBI, MEXaHWYEeCKasi padoTa M MOIIHOCTh, TOTCHIIMAIbHAS YHEPTUs TeJa, MOTHATOTO
HaJ[ IOBEPXHOCTHIO 3€MJIH, TOTCHITHATbHAS SHEPTHSI CKATOW MPYKUHBI, KHHETHYECKas
DHEprusi, TOJHAas MEXaHW4ecKash SHEprusi, MepuojJ M YacToTa KojeOaHWMW, ATWHA
BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA TOHA, CKOPOCTh CBETAa, MOKA3aTeb MPEIOMIICHUS
cpenpl), TP OMUCAHWU TIPABWIIHHO TPAKTOBATh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX
BEITMYMH, O0O3HAYCHUS W CIUHHIBI (U3UYECKUX BEIMYUH, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAaHHYIO (U3MUYECKYI0 BEITUYHMHY C JPYTUMH BEIHMYWHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3MUECKUX BEIUYUH;

XapaKTepU30BaTh CBOMCTBA Tell, (DU3UUYECKUE SBICHHUS W MPOIIECCHI, UCIIOJIb3Ys 3aKOH
COXpPAHEHHUsI HHEPTUH, 3aKOH BCEMUPHOTO TATOTEHUS, MPUHLHUI CYNEPHO3ULIUHU CHUII,
MIPUHITUIT OTHOCUTETLHOCTH [ anuiiesi, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUST UMITYJIbCA,
3aKOHBI OTPAKCHHUS W TPEJIOMIICHUS CBETa, 3aKOHBI COXPAHEHHS 3apsAlOBOTO U
MacCoOBOTO UHCEN TMpU SACPHBIX peakuusX, MOpU ITOM JaBaTh CIOBECHYIO
(bOpMYyITHUPOBKY 3aKOHA U 3alMCHIBATh €T0 MATEMATHYECKOE BBIPAKCHHE;



OOBSICHATh (hU3MYECKHE IMPOLECCHl M CBOWCTBA TeJ, B TOM YHCIE U B KOHTEKCTE
CUTyallUd  IPAaKTUKO-OPUEHTHPOBAHHOIO  XapakTepa:  BbIABIATH  INPUYMHHO--
CJICZICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTHYECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3y4eHHBIX CBOWCTBAa (U3UYECKUX SABICHHUN, (PUIUUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEH;

pewath pacuéTHble 3aa4n (OMUPAIOLIMECs Ha CUCTEMY U3 2—3 ypaBHEHHUI), HCHIOIb3Ys
3aKOHBl M (DOpMyJibl, CBsI3bIBarOlLME (PU3MUYECKHE BEJIWYMHBI: HAa OCHOBE aHaIM3a
yCIOBMS 3a/laud 3alUChlBaTh KpaTKOE YCJIOBHE, BBIABIATH HENOCTAIOIINME WIH
U30BITOYHBIC JTAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE IS PELICHHUS,
OPOBOIUTH PACUYEThl M  OICHHMBATh PEATUCTUYHOCTH IOJTYYEHHOTO 3HAYEHUS
(bu3M4ecKOil BETUUNHBL;

pacrio3HaBaTh MpPOOJEMbl, KOTOpPblE MOXXHO pPEUIMTh MPU HNOMOIIM (HU3HUYECKHX
METO/IOB,  MCIIONb3ys  ONMCAaHUE  HUCCIEAOBAaHMs,  BBIICNIATH  IPOBEpsieMOe
HPEINONI0KEHNE, OLEHUBAaTh IMPABWJIBHOCTh IMOPSJIKAa IPOBEAECHUS MCCIEI0BAHNUS,
JIeNIaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3yIbTaThl HAOIIOICHUN U OIIBITOB;

IIPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploTOHA, 3aKOHA COXpaHEHMsI SHEPruu, 3aBUCUMOCTD
nepuoJia KojaebaHuil NpyKMHHOTO MasgTHUKA OT MacChl rpy3a U KECTKOCTU IPY>KUHBI U
HE3aBUCHMOCTb OT aMIUTUTY/Abl MAJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE pacpoCcTpaHeHue
CBETa, DPa3JIOKEHHE OEJIOr0 CBETa B CHEKTP, M3YyYEHHE CBOMCTB H300pakeHUS B
IUIOCKOM 3€pKaJle M CBOWCTB HW300pakeHHs IpeaMera B COOHMparomel JIMH3e,
HAOJIIOJIEHUE CIUIOIIHBIX M JIMHEHYaTbIX CIIEKTPOB M3JIY4YEHHUS): CaAMOCTOSTEIbHO
coOMpaTh YCTAaHOBKY U3 N30BITOUHOTO HaOOpa 000PyA0BaHMs, ONUCHIBATH X0 ONbITA U
€ro pe3yJbTaThl, (POPMYIUPOBATH BBIBOIbI;

NPOBOJUTHh TPU HEOOXOAMMOCTH CEPHI0 NPSIMBIX HM3MEPEHHH, ONpENeNsis CpeaHee
3Hau€HUEe H3MepsieMOoN BeNUYuHBl ((OKYCHOE pacCTOsIHHE COOMparolie JIUH3bI),
000CHOBBIBATH BHIOOP crioco0a u3MepeHust (M3MEPUTENBHOTO MPUOopa);

IPOBOJUTH HCCIIEOBAHHE 3aBUCUMOCTEH (DU3MYECKMX BEJIMYMH C HCHOJIb30BAHHUEM
OpSAMBIX HM3MEpPEHHH (3aBHCUMOCTh IIyTH OT BPEMEHH IIPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Mepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHUKA OT JUIMHBl HUTH, 3aBUCUMOCTH YIjla OTPaKEHUsS CBeTa OT yrja HaJeHHus U
yria IpejJoMJIeHUsl OT yria MaJieHus): MJIaHUPOBaTh MCCIIEJOBAaHUE, CAMOCTOSITENBLHO
coOuparb yCTaHOBKY, (DUKCHpOBaThb pE3yJibTaTbl IOJYYEHHOH 3aBHCHUMOCTH
¢u3nUecKuX BEIWYMH B BHJIE TAOMUI] U rpaduKoB, AeiaTh BBIBOJABI MO PE3ylbTaTaM
UCCIIEIOBaHMS,

NPOBOJUTh KOCBEHHBIE H3MEpPEHHUS (QHU3UYECKUX BEIUYMH (CpemHssi CKOPOCTh |
YCKOpEHHUE Teja MU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOHOIO MaeHHUs,
KECTKOCTh TPYKUHBI, KOAPPUIUEHT TPEHUS CKOJBXKEHHs, MeXaHudeckas paboTta u
MOIIIHOCTh, YacTOTa M Tepuoja KojeOaHWH MaTeMaTUYecKOro M MPYKUHHOTO
MasTHUKOB, ONTHYECKas CHJIa COOMparomied JIMH3bI, pPAaJUOAKTUBHBIA  (HOH):
IUIAHUPOBATh WM3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeIOKEHHON HHCTPYKIMH, BBIYHCISATh 3HAYCHUE BETMYUHBI U
AQHAIN3UPOBATh IOJyYEHHBIE pe3ylbTaThl C Y4YETOM 3aJaHHOW MOTPENIHOCTH
U3MEPEHHU;

coOioaTh TMpaBWJa TEXHUKH O€30MacHOCTH TMpH paboTe ¢ J1abopaTOpHBIM
obopynoBaHueM;



pa3ianyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUYECKHUX MOJENeH: MarepuaibHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, TOUEUHBIM MCTOYHUK CBETa, Jy4, TOHKAs JIMH3A,
IUTaHETapHasi MOJEIb aTOMa, HYKJIOHHAsI MOZIEJIb AaTOMHOT'O Spa;

XapaKTepU30BaTh NPUHIMUIBI JIEHCTBUS W3YYCHHBIX MPHOOPOB U TEXHUYECKUX
YCTPOMCTB C OMOPOM HA UX OMHUCAHUS (B TOM YHUCIE: CIUIOMETP, TaTUYMKU MMOJOKEHHUS,
paccTOSTHUS ¥ YCKOPEHHUS, PaKeTa, 9X0JI0T, OYKHU, TIEPUCKOT, (PoToarnmapar, ONTHIECKHUE
CBETOBOJIbI, CIIEKTPOCKOI, JO03UMETp, Kamepa BuibcoHa), HcCronb3ysd 3HaHUSA O
CBOICTBax ()M3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BAaTh CXEMbI U CXEMAaTUYHBIE PUCYHKH U3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX NMPUOOPOB M TEXHOJIOTMYECKUX MPOIECCOB MPHU PEIICHUU Yy4eOHO--
MPaKTUYECKHUX 3aJ[a4, ONTHUYECKUE CXEMBbI ISl OCTPOEHUS M300paKEHUN B ILIOCKOM
3epKajie U coouparolei TuH3e;

OPUBOJIUTH MPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (U3UYECKUX 3HAHWM B MOBCEAHEBHOW >KM3HHM [UIsl OOecreyeHus
0e30MacHOCTH TpHU OOpaleHuH ¢ MpuUOOpaMH M TEXHUYECKUMHU YCTPOMCTBAMH,
COXpaHEHHUS 3JI0pPOBbsI U COOJIIOACHHS HOPM DKOJOTHYECKOTO TIOBEJICHUSI B
OKpYKaroIlEeH Cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundeckoro cojaepxkanuss B HHTepHere,
CaMOCTOSITEIIbHO (DOPMYITHpPYSI TTOMCKOBBIA 3allpOC, HAXOIUTh IIYTH OIPEICICHHUS
JIOCTOBEPHOCTH TMOJIYU€HHOH UWH(GOpMalMu Ha OCHOBE HWMEIOIUXCS 3HAaHUN U
JIOTIOTHUTEIIbHBIX HCTOYHHUKOB;

UCIIOJIb30BATh MPH BHITIOTHCHUH YICOHBIX 3a/IaHUN HAYIHO--TIONMYJIIPHYIO JIUTEPATYPY
(bU3NYECKOTO COJEp)KaHUS, CIPABOYHBIE MaTepUalbl, pecypchl ceTu HHTepHer,
BIIAJICTh TpPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa, TMpeoOpazoBaHus WHGOPMAIMHU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpMAIUU
W3 HECKOJBKUX HMCTOYHUKOB (DU3MYECKOTO COACPKAHUA, MYOJMYHO TMPEACTaBIATh
pe3ynbTaThl IPOEKTHOM WIJIM MCCIEI0BATENbCKOW AESTENbHOCTH, MPU 3TOM T'PAMOTHO
UCIIONIb30BAaTh W3YYCHHBIM MOHATUWHBINA ammaparT W3y4aeMoro paszziena (U3NKd U
COMpPOBOXKAATh BBICTYIUIGHHE Ipe3eHTaluuel ¢ Y4ETOM OCOOEHHOCTEH ayIuTOpUHU
CBEpPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusbie IlpakTnueckue
n/n NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. ®u3uka u eé pojib B IO3HAHMHU OKPY:KAKOIIEr0o MUpa
1.1 ®du3uka - HayKa 0 MPUPo/Ie 2 bubmorexa LIOK
' YKa O TIPHPOA https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 o 2 1
HSHHCCICHE BETHAHHA https://m.edsoo.ru/7f416194
1.3 EctecTBeHHOHAYYHBIN METO/I TTIO3HAHUS 2 1 Bubnnorexa LOK
' i A https://m.edsoo.ru/7f416194
Hroro no paszneny 6

Pa3nes 2. [leppoHayabHbIe CBeJeHUS] O CTPOEHHUH BelllecTBa

2.1 CtpoeHue BelecTBa 1 Bubmmorexa LHOK
' P H https://m.edsoo.ru/7f416194
29 JIBr>KeHre U B3aUMOJICHCTBUE YaCTHUII ) | bubnuoteka [JOK
’ BEIIECTBA https://m.edsoo.ru/7t416194
bubmuorexa [JOK
2. A 2
3 TPCTATHDIE COCTOAMINT BELectna https://m.edso0.ru/7f416194
Uroro no pazgeny 5
Pasznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
b K
3.1 MexaHn4ecKoe ABMKEHHUE 3 uonworexa LO

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




bu6mmoreka [IOK

32 nu 4 1
HEPIILL, MAcea, IIOTHOCTE https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. B 14 2
A, BRI https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasznea 4. /laBjienne TBEPABIX TeJl, sKMAKOCTE U ra3oB
41 Masnenue. llepenaya naBieHus TBEPABIMUA 3 bubnnorexa [HOK
' TEJaMH, JKHUJIKOCTIMU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBieHune *KUIKOCTH 5 Bubmmorexa LOK
' 8 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
4. A
3 TMOCpepHOE AaBICHHE 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE XKUAKOCTU U Ta3a Ha NOTPYKEHHOE 7 3 bubnnorexa [HOK
' B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no paszueny 21
Pa3nes S. PaGoTra 1 MOIIHOCTB. DHEpPIus
bu6mmoreka [IOK
> Pabora i morumocs 3 ! https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
2 I1 1
> POCTRIC MEXALIMET > https://m.edsoo.ru/7f416194
bubmuorexa [JOK
>3 Mexariieciast oneprits 4 ! https://m.edsoo.ru/7f416194
Uroro no pazgeny 12
PesepsHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 12




8 KJIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HanmeHoBaHue pa3geoB U TeEM nudpoBbIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TerioBhIe IBJIEHUA
1.1 CTpoeHHUE U CBOMCTBA BEIIECTBA 7 bubmorexa HOK
) p H https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIIOBBIC HPOTECCht https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJICHUSI
1 DJNIeKTpUYECKHE 3apsiibl. 3apsSKEHHBIE Tella 7 | bubnnoreka [JOK
’ U UX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
bu6mmorexa [IOK
2.2 IT 7 I 2 1 7
OCTOSIHHBIN 3JIE€KTPUUYECKUIN TOK 0 htps-//m.edsoo.ru/7f418 1ce
bu6mmorexa [IOK
2.3 M 6 1 1.5
AUHHTHDIC ABIICHHA https://m.edsoo.ru/7f4181ce
24 DJIEKTpOMAarHuTHAI UHIYKIIUI 4 bubmorexa HOK
’ p AYKIL https://m.edsoo.ru/7f4181ce
Uroro no pazgeny 37
PesepsHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Mexanuyeckue siBJIEHUS
11 MexaHnueckoe IBHKEHUE U CIIOCOOBI €ro 10 | bubnnoreka [JOK
’ OIMCaHUS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.2 B i 20 1 3
SAHMOACHCTBHE Te https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
1.3 3 10 3
AKOHBL COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 40
Pa3pnen 2. Mexanuveckne KoJ1e0aHUSA U BOJTHBI
bu6mmorexa [IOK
2.1 M 0 7 3
CXAMITCCIHE KOMCOaHIA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
2.2 M .3 8 1 3
CATITICCIHE BOTHBL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paspnen 3. DiieKTPOMAarHuTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DNIEKTPOMArHuTHOE MOJIE U 6 ) bubnmnoreka [JOK
’ ANEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazmeny 6

Pa3gen 4. CBeToBbI€ ABJICHUSA




bu6mmoreka [IOK

4.1 3 6 2
AKOHBI pactipocTpaticiiitd coeta https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
4.2 JIuH3bl U onTHYECcKUE TPUOOPHI 6 3 hitps-//m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
4. P 2
3 AIOACHHE HENOTO CBETa B CICKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paszgea 5. KBanToBbIe siBJIeHUA
5.1 Hcnyckanue v morjomnieHue cBeTa aToMoM 4 1 bubmorexa IOK
’ Y B https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2 1
> CTpOCHHE ATOMHOIO AApPa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. s 1
>3 AACPHEIC peatiiy L https://m.edsoo.ru/7f41a4a6
Hroro no paszueny 17
Pa3nes 6. [loBTOpuTE1bHO-0000 1AM MOYJIb
6.1 [ToBTOpEeHue u 06001IeHNE COAEPKAHUS 9 ) bubnnorexka [JOK
' Kypca ¢pusuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27




IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

Ne
n/n

Tema ypoka

®du3uka — HayKa 0 IpUpo/Ie.
SIBnenust npupoabl

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTnyeckue
padoThI

Jara

U3y4eHus

DJieKTpoHHBbIE U(POBLIE
o0pa3oBaTe/ibHbIE

pecypchl

duznueckue IBICHUSI

dusznyeckre BEIUUYUHBI U UX
HU3MCPCHUC

VYpok-uccnenosanue "M3mepenue
TeMIepaTypbl IPH TOMOIIU
KHUJKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIIEPATYPhI"

MeToapl HAYyYHOTO TTO3HAHMSL.
Onucanue PU3NUECKUX SBJICHUMN C
TIOMOILBIO MOJENEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff09f72a

VYpoxk-uccnenonanue "lIpoBepka
TMIIOTE3bI: JaJbHOCTh MOJIETA
1IapuKa, MymeHHOro
TOPU30HTANILHO, TEM OO0JIbIIIE, UEM
OoubliIe BICOTA ITycKa"

Crtpoenue BemiecTBa. ONBITHI,
JTIOKa3bIBAIOIINE TUCKPETHOE
CTPOEHHUE BEIECTBA

bu6mmorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KGHI/IC qacTul BCIICCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a013e

VYpok-uccnenoanue «OnbITHI 11O




HaOJII0/IEHUIO TEIIOBOTO
pPaCHIMPEHHUS Ta30B

10 ArperaTHble COCTOSIHUSI BEIIECTBA
OcoOeHHOCTH arperaTHbIX
1 coctostHU# BoJibl. O00O0IIeHHE TIO bubnmoreka [JOK
pazneny «llepBoHavasibHbIC https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIIECTBAY
MexaHn4ecKoe ABHKEHHUE.
12 PaBrOMepHOE I/IZ}[IepaBHOMepHOC Bubmiorexa LIOK
https://m.edsoo.ru/ff0a05c6
JIBKECHUC
13 CxopocTb. Equnuiibl cKkopocTu bubmorexa [TOK
https://m.edsoo.ru/ff0a079¢
14 Pacuer nytu ¥ BpeMeHM IBH>KEHUS bubmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
15 Wuepuus. Macca — mepa bubnnoreka [JOK
WHEPTHOCTH TEJ https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. Pacuer
16 MAacChl U 06Lellxlflla Tena 1o ero bubmorexa OK
https://m.edsoo.ru/ff0a0fee
TTIOTHOCTH
JlaGopatopHnas pabora
17 «OrnpeneneHune MIOTHOCTH TBEPAOTO
Tema»
13 Pemenne 3agay mo teme bu6mmorexa [IOK
"I[LmoTHOCTH BemecTBa" https://m.edsoo.ru/ff0al23c
Cuita Kak XapakTepHUCTHKA
19 B3auMojiericTBus Ten. Cuna
ynpyrocti. 3akoH ['yka
20 JlaGopatopnas pabora «3yuenue

3aBUCHUMOCTH PACTAKCHUA




(medopmanun) Mpy>KUHBI OT
IIPUIIOKEHHOMN CUIIBD»

21 SIBnenne tarorenus. Cuia THKECTH
CBsi3b MEXKIY CHJION TSHKECTH U
. o bubnmoreka [JOK
22 maccoi Tena. Bec tema. Pemenne
" " https://m.edsoo.ru/ff0al778
3amay o teMe "Cuna TSKeCTH
Cuiia TSDKeCTH Ha APYTUX IUIaHETax.
7 DIBIeCKIe Xana peyr . bu6mmoreka [IOK
A3UYECKHAE XapaKTEPUCTUKA
DaKtep https://m.edsoo.ru/ff0al 502
IUIAHET
24 i I bubmuorexa [JOK
3MepeHne cui. JJuHamomMer
p p https://m.edsoo.ru/ffOal8cc
bu6mmoreka [IOK
25 Bec Tena. HeBecomocThb
https://m.edsoo.ru/ff0al778
CrnoxxeHue AByX CHUII,
26 ATIDABIE ABYX o OO oi bu6mmoreka [IOK
HaIPaBJIEHHBIX 10 OJHOU IPSIMOM.
P . P https://m.edsoo.ru/ff0ala70
PaBHOnelicTBYIOIIAsA CHIT
7 Pemenne 3amad mo teme
"PaBHonelicTByrOmas cui”
Cuna TpeHus u e€ Bubl. TpeHue B bubnuotexa [JOK
28
MIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHas paborta «3ydyeHue
3aBUCHUMOCTH CHJIBI TPEHUS
2 S P o Bu6miorexa [OK
KOJIBKEHUS OT CUIIBI JaBICHUA U
A https://m.edsoo.ru/ffO0alcc8
XapakTepa CONMPUKACAFOIITUXCS
IOBEPXHOCTEW»
30 Pemenue 3agad Ha onpeneneHne
PaBHOJICHCTBYIONIEH CHUITBI
31 Pemenue 3anau mo temam: «Bec bubmuoreka [JOK

tenay, «['padpudeckoe n3obpaxeHue

https://m.edsoo.ru/ff0alde0




cuny, «Cuisly,
«PaBHOZIEHMCTBYIOILAS CUI»

KonTponbhas pabota no remam:
«MexaHHUecKoe JIBKEHUEY,

32 «Macca, III0OTHOCTEY, «Bec Temay,
«"paduueckoe n300pakeHUE CHITY,
«Cunbi»
JaBnenue. CriocoObl yMEHbILICHUS U bubmuorexa [JOK
33
YBEJIMYEHHUS T1aBICHUS https://m.edsoo.ru/ff0a20a6
BJIEHHE Ta3a. 3aBUCUMOCTD
34 f:BJJIIeeHI/Iﬂe r::'j oia06:éM'; i Bubnnorexa LOK
’ https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
Ilepemaua maBieHUS TBEPABIMU
35 TeJII;MHH )KEHKOCTﬂMI/I u Ir)jzaMH. bubmorexa [TOK
’ https://m.edsoo.ru/ff0a25b0
3akoH [lackams
aBJICHHUE B KUJKOCTH U Ta3e
36 fblBBaHHOG ,[[eﬁfTBI/IeM CHUJIBI ’ bubmorexa HOK
https://m.edsoo.ru/ff0a2718
TSDKECTH
37 Pemenue 3aga4d no teme «/laBienue bu6mmoreka [JOK
B ')KHIKOCTH U rase. 3axkoH Ilackansay https://m.edsoo.ru/ff0a2826
bu6mmoreka [IOK
38 Coobwarommecs cocyat https://m.edsoo.ru/ff0a2970
39 I'mppasinueckuii npece bubnmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manomerpsl. [lopuiaeBo
JKUJIKOCTHBIN HAcoC
41 ATMmocdepa 3eMu ¥ IPUYUHBI €€ bubnnorexka [JOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmochepHoe bubnuoreka [IOK




JaBIIEHUE

N3mepenue atMmochepHOTro

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

43 napienus. OneIT Toppuueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTb aTMOC(EPHOTO
44 JaBJIEHUS OT BBICOTIj)HI:lI[ YPOBHEM bubmorexa HOK
https://m.edsoo.ru/ff0a2fc4
Mops
bapometp-anepouns. AtmocdepHoe bubnunoreka [JOK
45
JIaBJICHHUE Ha Pa3JIMYHbIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Permrenue 3agau mo reme "
AtMocdepHoe naBieHue"
eiicTBHE JKUJKOCTH U ra3a Ha
47 forpymeﬁﬂoeﬂls HUX TEJIO. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxumenosa cuia
JlaGopatopHnas pabora
43 «OmnpeneneHne BEITAIKUBAIOIICH bubnuorexa [JOK
CHWJIBI, ICKCTBYIOIIEH Ha TeO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTb)»
JlaGopatopHas paboTa 1o Teme
«HMccnenoBanue 3aBUCMMOCTH Beca
49 Tena B BIZ)ILG oT 00BéMa Brbmiorexa LIOK
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B KHUJIKOCTh YaCTH
Tenay
bubmuorexa [JOK
50 Hlnaparime Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHnas pabora
"KoHcTpynpoBaHnue apeomerpa win
51 KOHCTPYMPOBAHUE JIOAKH U

OmnpeeiIeHuE €€
rpy30n0abEMHOCTH"




Pewrenue 3amau no remam:
«IInaBanue cynos.

bubmuorexa [JOK

52 BoznyxomnaBanue», «/laBienue https://m.edsoo.ru/ff0a3654
TBEPABIX T, KUAKOCTEH U Ta30B»
KontposbHas paboTa mo teme
53 «/laBieHue TBEpAbIX TE,
JKUIKOCTEH U Ta30By
bubmuorexa [JOK
> Mexainirieckas pabora https:/m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
53 Mourocte. Eumiizet somocTH https://m.edsoo.ru/ff0a3f82
VYpoxk-uccienoanue "Pacuér
56 MOILHOCTH, Pa3BUBAEMOI1 Ipu 1
nmobEMeE 10 JecTHHIe"
57 [Ipocteie MexaHu3Mmsbl. Poryar.
PaBHOBecue cui Ha peruare
Pbruaru B TexHuke, OBITY U
npupoze. JlabopaTopHas padora bubnnoreka [JOK
58 . 0.5
«HccnenoBanue ycioBuit https://m.edsoo.ru/ff0a478e
PaBHOBECHSI phluara
Pemenue 3amau mo reme «Y cioBust bubnuotexa [JOK
59
paBHOBECHSI phluara» https://m.edsoo.ru/ff0a48a6
Koaddutment monesnoro neicTpust
Mexanu3ma. Jlaboparopras pabota
60 . 0.5
«M3mepenue KII/ HaknoHHOM
TTOCKOCTH
61 Pemenue 3amaud mo teme "Pabora, bu6mmoreka [JOK
MomHocTb, KITI" https://m.edsoo.ru/ff0a4c48
62 Mexanndeckas SHEepTHsI. bubmuorexa [JOK




63

Kunernueckas 1 noTeHIMaIbHAs
SHEprus

3aKOH COXpPaHEHHSI MEXaHUYECKON
SHEPTHH

https://m.edsoo.ru/ff0a4252

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEPUMEHT 110 TEME
"DKCHepUMEHTaIbHOE OIPEIETICHHE
U3MEHEHHS KMHETHYECKOM U
MOTEHIMATBLHON SHEPTUH TIPU
CKaTBIBAaHWM TeJia 10 HAKIIOHHOH
IUIOCKOCTH"

65

KonTponbhas padota no teme
«PaboTa 1 MOIIHOCTb. DHEPTrUs»

66

67

68

Pesepubiit ypok. Pabora ¢
TEKCTaMH I10 TeMe "MexaHu4ecKkoe
nBIOKeHne"

PezepaHbiii ypok. Pabora ¢
TeKkcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX T, )KUJIKOCTEH U Tra3oB"”
PezepaHbiii ypok. Pabora ¢

TekcTamu 110 Teme "Pabora.
MomnocTtb. DHeprus"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

bu6mmoreka [JOK
https://m.edsoo.ru/ff0adffe

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68

12




8 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

JI:;-)H Tema ypoxa Beero Kontposabubie IIpakTnHueckue f::;:eﬂnﬂ 00pa3zoBaTeJbHbIE
padoThI padoThI pecypchl
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KMHETUYECKOI | bubmuorexa [JOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MTOATBEPKICHUS
2 Macca u pa3Mep aTOMOB ¥ MOJIEKYJT 1
Mogenu TBEpIOro, )KUAKOTO U
3 ra3§06pa3H01;f) CO(:TOFIII{[I/If;I 1 bubmorexa OK
https://m.edsoo.ru/ff0a540e
BelIeCTBa
OOBbsicHeHHEe CBOUCTB TBEPOTO,
KHUJKOTO U Ta3000pa3HOTo
4 COCTOSIHUM BELIECTBA HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopgHbie | bubnuoreka [IOK
Tea https://m.edsoo.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. 1 bubnnoreka [JOK
[ToBepxHOCTHOE HATSXKEHUE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacuIMpeHre U CKaThe 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIIepaTypbl
8 CO CKOPOCTBIO TEIJIOBOTO JABUKEHUS 1
YaCTHII
9 Buytpennss sueprusi. CriocoObt 1 bubnmuorexa [JOK




W3MEHEHHUS BHYTPEHHEH SHeprun

https://m.edsoo.ru/ff0a5c60
bubmuorexa [JOK

10 Brget Tenonepenan https://m.edsoo.ru/ff0a6412
VYpoxk-konpepenuus "[Ipakruyeckoe
HCIOJIb30BAHUE TEIJIOBBIX CBOMCTB bubnmoreka [JOK
11
BEILIECTB U MAaTEPUAJIOB B IIEJISIX https://m.edsoo.ru/ff0a65c0
sHeprocOepexeHus"
12 KommaectBo Temnortel. Y aenpHast bu6mmoreka [IOK
TETUIOEMKOCTD https://m.edsoo.ru/ff0a6976
aBHCHUE TEIIOBOro OaJiaHca.
13 ¥§HJ‘IOO6MGH U TEIJIOBOE Bubmmorexa LOK
https://m.edsoo.ru/ff0a7088
paBHOBeCHE
Jlaboparopuas pabora
14 "UccneqoBaHue ABJICHUS bu6mmoreka [IOK
TEII000MeHa NpU CMELIMBaHUU https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsiueit Boabl"
Pacuer koaudecTBa TEIIOTHI,
15 HEO0OXOMMOTO JIJIsi HarpeBaHUs
TeJa U BBIENSIEMOT0 UM MIPU
OXJIAXKICHUH
JlabopaTopnas pabora
16 "Onple)ﬂengHHe I})’HGHBHOﬁ bubmmorexa LIOK
" https://m.edsoo.ru/ff0a6bb0
TETUIOEMKOCTH BEIIECTBA
17 DHeprus TOIMBa. Y AeabHast bubnuorexa [JOK
TEIJI0Ta CTOPaHUs https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepIeBaHUE BuGmiorexa [IOK
18 KPUCTAJUIMYECKUX TEJI. Y IeIbHas

TCILJIOTA IJIaBJICHUA

https://m.edsoo.ru/ff0a71d2




19

20

JlaGopaTopHas paboTta
"OnpeneneHue yaenbHON TeIIOThI
IJIaBJIeHUs Jabaa"

[TapooOpa3zoBaHue 1 KOHJEHCAIIHSL.
Ucnapenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a72fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a740c

21

Kunenue. Y aenpHas TeIiora
napooOpa3oBaHUs ¥ KOHCHCAIIHH.
3aBUCHUMOCTb TEMIIEPATYPhI
KHUIIEHUS OT aTMOC(epHOTo
JIaBIICHUS

bubmuorexa [JOK
https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTENbHOU BIIAKHOCTH
BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

24

25

26

Pemenue 3agau Ha onpeneneHne
BJIAJKHOCTH BO3/1yXa

[TpuHIHIBI paGOTHI TETIIIOBBIX
neurateneif. [lapoBas TypOuna.
JIBuraTenb BHYTPEHHETO CTOPaHUsI
KII/I TermoBoro nBuraTess.
TenoBble ABUTATENN U 3aILIATA
OKpY>Karollel cpebl

3aKOH COXpaHEHHS U MTPEBPALICHUS
SHEPTUHU B TEIJIOBBIX Mpoleccax

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a7c7c

27

[ToaroroBka K KOHTPOILHOM paboTe
o TeMe ""TerIoBeIe IBIICHUS.
N3menenne arperaTHbIX COCTOSTHUI
BemecTsa"

bu6mmorexa [IOK
https://m.edsoo.ru/ff0a8312




KonTponbhas pabota no teme

28 "TeruioBble ABieHUs. MI3Menenue bubmorexa HOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BEILIECTBA
29 DnekTpusanus tei. /[Ba pona
ANEKTPUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "OnexTpu3anus TeJl UHAYKUHUEN U
MPpY CONMTPUKOCHOBEHUM"
31 B3anMopeicTBue 3apsyKeHHBIX TEll. bubnnorexa [HOK
3axon Kynona https://m.edsoo.ru/ff0a87e4
DReKTpUUEcKoe MoJe.
3 Hanps:keHHOCTB 3JIEKTPUUYECKOro bubnunoreka [JOK
nosist. [IpuHnun cynepno3uuuu https://m.edsoo.ru/ff0a8a0a
BJIEKTPUYECKUX IMOJIEH
Hocurenu anexkTpudeckux 3apsioB.
33 OnemeHTapHbId 3apsag. CTpoeHue
aToMa
34 [IpoBOAHMKY M TUAIEKTPUKU. 3aKOH bubnnoreka [JOK
COXPAHEHUS JIEKTPUYECKOIO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewmrenne 3a1au Ha npuMeHeHne bubnnoreka [JOK
CBOMCTB 3JIEKTPUUYECKUX 3aps]I0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0
36 cymeciBOBaHHs{. HCTZ‘IHI/IKI/I bubmorexa HOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
37 JIenCTBUA DIIEKTPUYECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "Jleiictue

SJICKTPHUYCCKOIO I10JIA Ha




MPOBOJHUKHU U JUAJIEKTPUKHU"

DNEeKTPpUYECKUM TOK B METaJljIax,

bubmuorexa [JOK

39 SKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKas 1enb 1 e€
COCTaBHBIC YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u pell)“YJII/II;C)OBaII;I/Ie 0.5 bubmmorexa OK

" https://m.edsoo.ru/ff0a8bd6
CHJIBI TOKA
DIEKTPUUECKOE HAMIPSKECHHE.

42 BoasT™merp. JTaboparopHas pabota 0.5 bubnunoreka [JOK
"U3mepeHue u peryinpoBaHue https://m.edsoo.ru/ff0a%14
HanpspKeHus"

CornpoTuBiieHHE TPOBOJHUKA.
43 Yz[eJFI)LHoe COHpOTI/I:BJIeI-IIII/Ie bubmorexa [OK
https://m.edsoo.ru/ff0aa738
BEILIECTBA
JlabopartopHnast pabota
"3aBUCUMOCTD DJIEKTPUUECKOTO
44 CONPOTHUBIICHUS HpOlf)OJIHI/IKa OT €To 1 Brbmiorexa LIOK
https://m.edsoo.ru/ff0aa738
JUIMHBI, TJI0LAU TOTIEPEYHOT O
cedeHus u marepuana”
3aBUCHUMOCTD CHJIBI TOKA OT
45 HanpspkeHus. 3akoH Oma Juist Bubmiorexa LIOK
https://m.edsoo.ru/ff0aad44a
y4acTKa Ienu
JlabopaTopHas pabota
"HccnenoBaHue 3aBUCUMOCTH CHIIEI BuGmorexa LIOK
46 TOKa, UYIIETO Yepe3 PE3UCTop, OT 1

COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3nucTope”

https://m.edsoo.ru/ff0aa04e




HOCJ’IGILOB&TCJ’IBHOG " IMapaljiCJIbHOC

47 CO€JIMHEHUS TIPOBOJHUKOB
JlabopaTtopHas padora "IIpoBepka
43 MpaBuia CIOKEHUS HANIPSYKEHU I bubmuorexa [JOK
MIPY MOCIE0BATEILHOM https://m.edsoo.ru/ff0aaas58
COCAMHEHHH JABYX PE3UCTOPOB"
Jlaboparopnas padota "IIpoBepka
49 MpaBuJIa JJIs CHJIBI TOKA MPU bubnunoreka [JOK
MapayieIbHOM COEUMHEHUH https://m.edsoo.ru/ffOaadle
pe3uctopon”
Pemenue 3aga4 Ha npuMeHEeHNE
50 3aKOHa OMaﬂﬂnﬂ pasﬁnqﬂoro bubmmoreia LIOK
https://m.edsoo.ru/ffOaaf8a
COEMHEHUS POBOIHUKOB
PaboTa u MOITHOCTH
51 3J'I€KTpI/I‘-ICCKIj)IFO TOKa. 3aKOH bubmmoreia LIOK
https://m.edsoo.ru/ff0ab124
Jxoynsa-Jlenna
Jlaboparopnas pabota
52 "Oane)z[enI;HHe I}Z))a6OTBI Y MOIIIHOCTH Bubmiorexa LIOK
" https://m.edsoo.ru/ff0ab3e0
AIEKTPUIECKOTO TOKA
DNeKTpUYECKHE LIeTH U
53 NOTPEeOUTENH IEKTPUIECKOM bubnuoreka [IOK
sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMBbIKaHUE
[ToaroroBka Kk KOHTPOIBHOU paboTe
10 TeMe "DJIEKTPUUECKHE 3apsIbl. Bumorexa LIOK
54 3apsKEeHHBIE Tella U UX

B3anMoiericTBUS. I1oCTOIHHBIN
ANEKTpUYECKUil TOK"

https://m.edsoo.ru/ff0abd2c




KontpomnbHast paborta 1o Teme
"DyIeKTpUUECKUE 3apsbl.

bubmuorexa [JOK
55 3apspKeHHBIE Tela U UX
. . https://m.edsoo.ru/ff0abea8
B3auMogeicTus. [1oCcTOSHHEBIH
AIEKTPUUYECKUN TOK"
56 ITocTostHHEIE MAarHUTEI, UX
B3aHMOJEHCTBHE
Ypok-uccnenosanue "M3yuenue bu6mmoreka [IOK
57 N " 1
MOJI€H MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MaraunTtHOoe none. MarauTHoe 1moJjie
bu6mmoreka [IOK
58 3eMJIM U ero 3Ha4YeHue ISl SKU3HU
https://m.edsoo.ru/ff0acOba
Ha 3emiie
OmnbiT DpcTena. MarHuTHoe nosie
P bu6mmoreka [IOK
59 AIEKTPUUYECKOTO ToKa MarauTHoe
https://m.edsoo.ru/ff0ac1d2
T0JIe KaTYIIKH C TOKOM
[IpuMmeHeHue HIeKTPOMarHuToB B
TexHuke. JJaboparopHas pabora bubnuoreka [IOK
60 " . 0.5
N3yuenue neiicTBUS MarHUTHOTO https://m.edsoo.ru/ff0ac74a
TIOJIsI Ha MPOBOJAHUK C TOKOM"
DNEeKTPOABUTATEIh TOCTOSTHHOTO
ToKa. Mcroap3oBanue
DJIEKTPOABUTATEIEH B TEXHUYECKUX
61 13 bubnmoreka [JOK
CTPOICTBAaX U Ha TPAHCIIOPTE.
yerp P P https://m.edsoo.ru/ff0ac86¢
JlabopaTopHas pabota
"KoHcTpynpoBaHHe U U3ydeHNE
paboTHI AJIEKTpOABUTATENS "
OmnsiTel Dapanes. 3akoH
62 AIEKTPOMArHUTHOW WHTYKITHH.

[IpaBuno Jlenna




63

Onekrporereparop. Crocoob
MOJTYYEHUS AIEKTPUIECKOIN
SHEPruu. DJIEKTPOCTAHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHKAX
SHEPTUU

64

65

66

[ToaroroBka K KOHTPOJILHOM paboTe

110 TeMe "DIIEKTPUUECKUE U
MArHUTHBIE SIBJICHUS"

KonTponbhas pabota no teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
sIBJICHUS "

PesepBHblii ypok. Pabora ¢
TekcTaMu 1o TeMe "TeruioBrie
sIBJIEHUS"

bubmuorexa [JOK
https://m.edsoo.ru/ff0acb14

bubmuorexa [JOK
https://m.edsoo.ru/ff0accSe

67

PesepBHblit ypok. Pabora ¢
TekcTaMu 1o TeMe "[locTossHHbII
ANEKTpUYECKUi TOK"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acdc6

68

PesepBHblit ypok. Pabora ¢
TEeKCTaMU 110 TeMe "MarauTHbIe
ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

14.5




9 KJIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

Ne Hara
Tema ypoka Kontpoabnubie IIpakTunyeckue o0pa3oBaTe/bHbIE
n/n Bceero U3YYeHUS
padoThI padoThI pecypcbl
| MexaHn4eckoe JIBUKEHUE. 1
MarepuanbHas TOUKa
Cuctema orcuera. OTHOCUTEIIBHOCTD bubnuorexa [JOK
2 1
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE npsMoOIMHEIHOE 1 bubnnoreka [HOK
NBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpAMOIMHENHOE
4 nBuxeHue. CpeHsis U MTHOBEHHas 1
CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE | bubnnoreka [JOK
JBUKEHHE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKopocCTh MPSAMOIMHENHOTO
6 PaBHOYCKOPEHHOTO JIBM>KECHHUS. 1
I'paduk ckopoctu
JlaGoparopHas paboTa
"OnpeneneHne yCKOpeHus Tea npu bubnmoreka [JOK
7 1 1
PaBHOYCKOPEHHOM JIBUYKEHUH I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"
g CBo0Ooguoe magenne teir. OIbITE )
lamunes
PaBHOMEpHOE NBMKEHUE 10
PHOE 2 bu6mmoreka [IOK
9 okpyxHocTH. [leproa n yactora 1

obparenus. JInHeitHas U yrioBas

https://m.edsoo.ru/ff0ael76




CKOpOCTH

10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 IIepssiii 3axk0oH Hprotona. Bektop bubmumoreka [IOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. bubmuorexa [JOK
PaBHopelicTByOIIAsA cliia https://m.edsoo.ru/ffO0ae72a
13 Tperuii 3akoH HeroToHa. bubnnorexa [HOK
Cyneprio3unus cui https://m.edsoo.ru/ff0ae982
14 Pewenne 3a1a4 Ha npuMeHeHue bubnnorexa [HOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyrocru. 3akoH ['yka bubmorexa HOK
https://m.edsoo.ru/ff0aeca?
16 Pemenue 3anay no teme «Cuna
YIPYTOCTH
JlaboparopHas paboTa
17 <<OHpIZ3)1€JII;HI/IeI:KeCTKOCTI/I Brbmiorexa LIOK
https://m.edsoo.ru/ff0aee28
IPYKUHBDY
13 Cuna Tpemms bubmuorexa [JOK
https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuna bu6mmoreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaboparopHas paboTa
20 "Onpzz(enzﬁne ioa(b(bmmema Bubmiorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUS CKOJTBLKEHUS
Pemenue 3agau o teme "3akoHbI
21 Herorona. Czllzma ynpyroctu. Cuia Bubamorexa [OK
" https://m.edsoo.ru/ff0afb8e
TPCHHS
22 Cuna TspKeCcTH M 3aKOH BCEMUPHOTO bubnuoreka [IOK




TATOTCHUS. Y CKOPEHHE CBOOOHOTO
HaJacHUs

VYpok-koHpepenius "J[BrkeHue Tel

https://m.edsoo.ru/ff0af044

23 BOKPYT T'PaBUTAILIMOHHOTO LIEHTPA
(Conneunas cucrema). ['amakTuku"

Pemenue 3anay no teme "Cuna

24 s bubmuoreka [JOK
TSKECTH U 3aKOH BCEMUPHOI'O

. P https:/m.edsoo.ru/ff0af5f8
TATOTEHUS
[IepBas kocMHueckas CKOPOCTb. bubnnorexa [HOK

25
HesecomocTs u nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuanbHOW TOUKH.

AOGCOIOTHO TBEPIOE TEIIO. bu6mmoreka [JOK

26 n
PaBHoBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OCBIO BPAILICHUS

27 MowmeHT cunsl. LleHTp TsKecTH

)3 Pemenue 3agau mo reme "MomeHT bu6mmoreka [IOK
cuibl. LlenTtp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJIBHOU paboTe

29 8 "™’ P P bubnnorexa [IOK
no teMe "MexaHuueckoe IBUKEHUE.

' e https://m.edsoo.ru/ff0b0408
BzaumopeiictBue Ten
KonTpomnpHas pabota mo Teme
30 ™M P P bubnmoreka [JOK
€XaHUYECKOE JBUKECHHUE.
. 8 " https://m.edsoo.ru/ffObO6ec
Bsaumonericteue ten
Nmmynsce Tena. UMITynbsC CHITBL.

31 3aKOH COXpaHEHUs1 UMITYJIbCa. bubnmnoreka [JOK
Yupyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3alMOJIEIICTBHE

32 Penrenue 3amad mo teMe "3aKkoH bu6mmoreka [IOK




COXpaHEeHUs ummyJbca"

Ypok-koudepenuus "PeakTuBHoe

https://m.edsoo.ru/ffO0b096¢

33 JIBUKEHUE B PUPOJIC U TEXHUKE"
bubmuorexa [JOK
34 Mexannueckas paboTa U MOIIIHOCTh https://m.edsoo.ru/f0b0ag4
35 PaboTa cHIIBI TSKECTH, CHIIBI bu6mmoreka [IOK
YOPYTOCTH U CUJIbI TPEHUS https://m.edsoo.ru/ffOb0db8
JlaGopaTtopHnast pabora
36 «Omnpenenenue pabOThI CUITbI TPEHUS
[IPU PAaBHOMEPHOM JIBUKCHHUH TeJa
110 TOPU3OHTAIILHOM MOBEPXHOCTH
37 CBs13b SHEPruu U padoThI.
[ToreHunaneHas sHEprus
18 Kunernueckas sneprus. Teopema o bubnuoreka [IOK
KMHETUYECKOW SHEPTruu https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl YHEPTUHU B
MEXaHUKe
JlaGopaTtopHast pabora «3yuenue bubnuoteka [JOK
40
3aKOHA COXPAHEHUsI YHEPTUM https://m.edsoo.ru/ffOb12fe
41 KonebarenbHoe IBUKEHHUE H €TO bu6mmoreka [JOK
XapaKTepUCTUKU https://m.edsoo.ru/ffOb1858
3aryxaromiue KoieoaHusl.
42 BHI}EX(;[I;{HLIG KoJe0aHus. bubmorexa HOK
https://m.edsoo.ru/ffOb20f0
Pe3onanc
43 MaremMaTHuecKuil 1 NPy KUHHBINA
MasITHUKA
44 VYpok-uccnenoanne «3aBUCUMOCTh bubnuotexa [JOK

nepuo/ia KojebaHui OT KECTKOCTH

https://m.edsoo.ru/ffOb197a




45

HPYKUHBI U MAacChl TPy3a»

[IpeBpamienue 3aepruu npu
MEXaHUYECKUX KOoJeOaHUsAX

46

47

48

49

JlaGopaTtopHnast pabora
«OmnpeeneHue YacToThl U Ieproaa
KOJICOAHUH MPYKUHHOTO MasTHUKA

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH NIEproJia KoJaeOaHmi
rpy3a, MOJBEIICHHOTO K HUTH, OT
MAacChI Tpy3a»

Mexaunueckue BoaHbl. CBOMCTBA
MeXaHW4YeCKUX BOJH. [IpomosbHbIC 1
MOTIEPEYHBIE BOJIHBI

Ypok-koHpepenmus "MexaHuueckue

BOJIHBI B TBEPJIOM TEJIE.
CelicMuuyecKue BOJIHEI"

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

bu6mmorexa [IOK
https://m.edsoo.ru/ff0b197a

bubmuorexa [JOK
https://m.edsoo.ru/ffOb21fe

50

3Byk. Pactipoctpanenue u
OTpaKeHHE 3BYKa

51

52

53

Ypok-uccnenoBanue "Habmronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
4acTOTHI"

I'pomMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKHI pe30HaHC
VYpoxk-koHpepennus "YapTpa3ByK u
UH(Pa3BYK B IPUPOJE U TEXHUKE"

bu6mmorexa [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOIBHOM paboTe
1o TeMe "3aKOHbI COXPaHEHHUS.
Mexannyeckue Koje0aHust U BOJTHBI"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0




KonTponbhas pabota no teme

55 "3aKOHbBI COXPaHEHUS.
Mexannueckue KoineOaHusi U BOJHBI"
56 DJIEKTPOMArHuTHOE MOJIE. bubmuorexa [JOK
DJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
Ypok-konpepenus "Llkana
53 ANEKTPOMATHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonb30BaHne 2J1€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJIs COTOBOM CBsI3U"
Vpok-uccnenosanue "M3yuenue
59 CBrz)ﬁCTB aneiTpOMarHHTHy;X BOJIH C bubmorexa OK
https://m.edsoo.ru/ffOb2c6¢
MIOMOIIBIO0 MOOMIIBHOTO TenedoHa"
Pewienue 3a1au Ha onpeneneHne
60 YacTOTHI U JAJIUHBI
3JIEKTPOMArHMTHOW BOJIHBI
DneKTpOMarHuTHast MPUPO/ia CBETA.
61 CKOpOI():TB CBeETa. BOJ‘IIEO]I:LI)(;[ bubmorexa HOK
N https://m.edsoo.ru/ff0b31d0
CBOICTBa CBETA
Hcrounnku cBeta. [IpsiMonuHeitHoe
62 pacrpocTpaHeHne CBETa. 3aTmeHus bubmmoreia LIOK
https://m.edsoo.ru/ff0b3658
Connua u JIyHsl
3aKoH OTpa)K€HUs CBeTa. 3epKaia.
63 PCHIGHI/IePSaJIa‘—I Ha anMeHeIzme Bubmiorexa LIOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAKEHUS CBETA
[Ipenomnenne ceera. 3akoH bubnuorexa [IOK
64
[IPEJIOMJICHUS CBETA https://m.edsoo.ru/ffOb3aea
65 [TomHOE BHYTpEHHEE OTpaKEHUE bubmuorexa [JOK




cseta. Mcnonp3oBanue MOJIHOTO
BHYTPEHHETO OTPAKEHUS B
ONTHYECKUX CBETOBOJAX

JlaGopaTtopHnas pabota
"HccnenoBanre 3aBUCUMOCTH yTIJia

https://m.edsoo.ru/ffOb3c5c

66 MIPEJIOMJICHUST CBETOBOTO JIy4a OT
yrja [ajgeHus Ha rpaHuLe "BO31yX-
cTexno""
Ypok-koHpepeHIus
"Hcnonbp30BaHKe MOJIHOTO
67 BHYTPEHHETO OTPaKECHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS
CBsI3b"
68 JIunzel. OnTyeckas cuia JMH3bI Bubmiorexa LIOK
https://m.edsoo.ru/ffOb3f2c
. bubnumoreka [IOK
69 [TocTpoenue n3oOpaxeHnit B TMH3AX hitps-//m.edsoo.ru/f0bddda
JlaGopaTtopHnast pabota
70 "Onpenenenne GOKyCHOTO bubnuotexa [JOK
pacCTOSTHUS U ONTHYECKOM CHIIBI https://m.edsoo.ru/ff0b4206
cobuparotiei TuH3bI"
71 Ypok-koHpepenmus "OnTudeckue bubnmoreka [JOK
JMH30BBIE TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
7 I'ma3 xak onTuyeckas cucrema. bubmuorexa [JOK
3peHue https://m.edsoo.ru/ff0b4684
7 VYpoxk-konpepennus "JledexTs
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenue 6emoro cBeTa B CIEKTP. bubnuorexa [IOK




Onreitel Herotona. Cnoxenue
CIIEKTpaJbHBIX 1BETOB. [{ucnepcus
CcBeTa

JlaGopaTtopHas pabota "OMBITHI 11O
pa3IoKEeHUI0 OEI0ro CBEeTa B CIIEKTP

https://m.edsoo.ru/ff0c0f4c

75 Y BOCIIPUSATHIO I[BETA MPEIMETOB bubmmorexa LIOK
https://m.edsoo.ru/ff0cOe2a
npy UX HaOJIIOICHUH yepes
[BETOBbIC (OMUIBTPHI"
VYpok-npaktukyM "BonHoBbIE
76 CBOICTBA CBETA: JUCIEPCHS,
uHTephepeHIus u qudpaxuus”
77 OmnwiTel Pesepdopaa v uranerapHas bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ffOc12a8
73 [Tocrynarer bopa. Moaens aroma
bopa
Hcnyckanue U MorionieHue cBera
79 aTOI\ZIOM. KBaHTHI. HHEleﬁanLIe Bubmiorexa LIOK
https://m.edsoo.ru/ff0c144c
CIIEKTPHI
20 Ypok-npaktukym "Habnronenue bubnmnorexa [JOK
CIIEKTPOB UCITyCKaHUS" https://m.edsoo.ru/ff0c1550
81 PagmoakTnBHOCTE M €€ BUIBI bubmorexa HOK
https://m.edsoo.ru/ff0c1672
22 Crpoenue aToMHOTO sipa. bubnmoreka [JOK
Hyxnonnas monens https://m.edsoo.ru/ffOc18ac
23 PannoakTuBHBIE IpEBpAICHUS. bubnuorexa [IOK
H3oTonsl https://m.edsoo.ru/ffOclal4
24 Pemenne 3agau mo teme: bu6mmorexa [IOK

"PagnoakTuBHbBIE IpeBpalieHus"

https://m.edsoo.ru/ffOc1b4a




85

86

[Tepuon momypacnana
VYpok-koHpepeHus
"PaanoakTUBHBIE U3JTYYEHUS B
pupojae, MEAUIIMHE, TEXHUKE"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c2126

87

S nepuble peakuuu. 3aKOHBI
COXpaHEHHUs 3apsiI0BOTO U
MacCOBOT'O YHCET

bubmuorexa [JOK
https://m.edsoo.ru/ffOc1c58

88

89

DHeprusi CBSI3M aTOMHBIX SJIED.
CBs13b Macchl U YHEPTUU

Pemenue 3agau no teme "SnepHeie
peakun"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcl1d7a

90

Peakuuu cunTte3a u neneHus saep.
Nctounuku sHeprun CosiHIa U 3BE311

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc1e88

91

Vpoxk-koHpepennus "AnepHas
sHepreTuka. JlercTBus
PaAMOAKTHUBHBIX U3JTy4YEeHUN Ha
JKUBbIE OpraHU3MbI"

92

93

94

[TonroroBka Kk KOHTPOJIBHOU paboTe
1o TeMe "DJIeKTPOMarHUTHOE TOJI€.
DIIeKTPOMarHUTHBIE BOJTHBI.
KBanroBnie aBienus"

KonTtponbHas pabora o Teme
"DNeKTpOMarHuTHOE MOJIE.
ONEeKTPOMarHUTHHIE BOJHBI.
KBanrtoBbie siBeHus"

[ToBTOpenue, o6oOIIeHNE.
JlaGopatopHble paboTHI IO KypCy
"B3aumopeiicteue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a




IToBTOpenue, 0600eHNE. Permenue

95 pacyeTHBIX U KaYeCTBEHHBIX 3aja4 1 bubmorexa HOK
https://m.edsoo.ru/ff0c2572
no teme "TeroBsie mporecch”
IToBTOpenue, 0600eHNE. Permenue
96 pacyETHBIX U KaU€CTBEHHBIX 3a/1a4 1 bu6mmoreka [IOK
o Teme "KIIJI TermioBbIx https://m.edsoo.ru/ff0c2a22
nBuraresei”
IToBTOpenue, o6o6meHue. Pemenne
97 pacqurI){Hx 1/1, Ka‘leCL”I[lBeHHLIX 3a7a4 1 Bubmmorexa LOK
https://m.edsoo.ru/ff0c2b30
no reme "KIIJ[ anexkrpoycranoBok"
IToBTOpenue, 0000IICHHUE.
98 Ha60pETopHHe pa6H(:TI>1 o Kypcy 1 1 Bubnnorexa LIOK
https://m.edsoo.ru/ff0c2¢52
"CBeToBbIC SBICHUS"
IToBTOpeHue, 0600mEeHne. Padora ¢
99 TeKCTaE/[I/I no,TeMe f'I;aKOHI,I 1 bubmmorexa HOK
" https://m.edsoo.ru/ff0c2d6a
COXPAHCHUS B MEXaHHUKE
[ToBTOpenue, 0600meHNe. PaboTa ¢
100 TeKCTall:\)/[I/I no’TeMe ?;<OJ1663HI/I$[ i 1 Bubmmorexa LHOK
. https://m.edsoo.ru/ffO0c2e82
BOJIHBI
[ToBTOpenwue, 0600meHNe. PaboTa ¢
101 TeKCTallz\)/II/I no’TeMe {-'IéBeTOBBIe 1 Bubmmorexa LHOK
" https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMu 110 TeMme "KBaHTOoBas u 1
sanepHas Gpusuka'
OBUIEE KOJIMYECTBO YACOB I10 102 7

[TPO'PAMME




YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®duswuka, 7 kiacce/ [lepeimkun A.B., OGIIecTBO ¢ OrpaHMUYEHHON OTBETCTBEHHOCTHIO
«IPODAy; AxnnonepHoe obmectBo «M3narenscTBo «IIpocBenieHne»

» ®usuka, 8§ kiacc/ [epeimkua A.B., O01mecTBO ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M3paTenbeTBO «OK3aMeEH» ©

®dusmka, 8 kimacce/ [Typsimesa H.C., Baxeesckas H.E., OGmiecTBo ¢ orpaHn4eHHON
0TBETCTBEHHOCTHIO «JIPODAY; Akunonepnoe obmectso «M3narenbctBo «lIpocBemenue»
» ®usnka: 9-i knacce: 6a30BbIl ypoBeHb: yueOHuUK, 9 kiacce/ [lepoikun . M., I'ythuk E.
M., Banos A. U., [letpoBa M. A., AkunonepHoe o011ecTBo «/31arenbcTBo
«[Ipocsemenue» CoopHuk 3aaa4 no ¢usuke 7-9 knace, [leppimkun A. B.

COopnuk 3anad no ¢usuke 7-9 knacc, Jlykamuk B.1

METOAUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

CO6opnuk 3a1a4 o ¢usuke 7-9 xi. Jlykamuk B.1. M.: IIpocBerienue

COopnuk 3anay no ¢usuke 7-9 knacc, [lepoimkun A. B.

IToypounoe nianupoBanue 7-9 xknacc Bonkos B. A.

Hacronbhas kuura yuurens ¢puszuku 7-11 knace, Xannanos H.K. - M.: Dkemo, 66

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

https://m.edsoo.ru/ff0c3044
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