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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTABICHA Ha OCHOBE
IIOJIOKEHUH M TpeOOBaHUIl K pe3ynbTaTaM OCBOCHMsI Ha 0a30BOM YpOBHE OCHOBHON 00pa3zoBaTelbHOMN
nporpammsl, npezacrasieHHbx B PI'OC 000, a takxke ¢ yuérom (denepanbHOil paboueil mporpamMmmbl
Bocnutanus u Konuenmuu npenogaBanus yueOHoro npeamera «Ou3nukay.

Copnepxanue mporpaMMmbl 1Mo (HU3UKE HANpaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH 00yYaroIuXCcs U OpraHu3aluio U3ydeHus (pU3uKH Ha eI TeIbHOCTHOM OcHOBE. B porpamme
1o (pU3MKE YUUTHIBAIOTCS BO3MOXKHOCTH yueOHOTro mpeamera B peanusanuu tpedoanuit ®I'OC OO0
IUTAHUPYEMbIM JIMYHOCTHBIM U METANPEIMETHBIM pPe3ylbTaTaM 00yUYeHHUs, a TAKKE MEKIIPEIMETHBIE CBSI3U
€CTeCTBEHHOHAYYHBIX y4eOHBIX MPEJMETOB Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHMUsL.

IIporpamma no ¢u3uKe ycTaHaBIMBAET paclpeaereHne ydeOHOro Marepuaia o rogaM o0ydeHus
(mo kmaccam), mpeularaéT IPUMEPHYIO IOCIENA0BATENbHOCTh U3YYEHMs] TEM, OCHOBAHHYIO Ha JIOTHKE
Pa3BUTHS IPEIMETHOTO COJIEPKaHMSI U yUETE BO3PACTHBIX OCOOCHHOCTEH 00yJaroLIXCs.

[Iporpamma mo ¢usuke pazpaboTaHa C IETbI0 OKa3aHWS METOJUYECKOW IOMOIIM YYUTEIO B
co3JlaHuM paboueil mporpamMmsbl 10 y4eOHOMY IIpeIMETY.

®usuka SBISETCA CHUCTEMOOOpPA3yIOLIUM JUIsl €CTECTBEHHOHAYYHbIX YYEOHBIX IPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIEXKAT B OCHOBE ITPOLIECCOB U SIBJICHUM, U3y4aeMbIX XUMUel, Onosoruei,
acTpoHOMHEH © (Qu3nveckord reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpA,
IpeJocTaBIsgeT Haubosiee ACHbIe 00pa3libl MPUMEHEHUSI HayyHOI'0 METOoJla MO3HaHMA, TO €CTh crocoda
MIOJIy4€HUs JJOCTOBEPHBIX 3HAHUN O MHUPE.

OpnHa 13 rmaBHBIX 337a4y (pu3nyeckoro oOpa3oBaHUs B CTPYKTYpe 00IIero oopa3oBaHUs COCTOUT B
(bopMHPOBaHNY €CTECTBEHHOHAYYHOW I'PaMOTHOCTH M MHTEpeca K HayKe y 00yJarommxcsl.

W3yuenne ¢u3uku Ha  0a30BOM  YpPOBHE  IHpeANoiaraeT  OBJAJCHHE  CIEIYIOLIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb!

® HAy4YHO OOBSCHATH SIBJICHUS;

® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;

® UHTEpHPETUPOBATh JaHHBIE U MCIOJbB30BAaTh HAyUYHBIE J1I0KA3aTEIbCTBA JJIS MOJIY4YEHUS
BBIBOJIOB.

Lenu n3yueHust GU3MKU Ha YpOBHE OCHOBHOTO 00IIero oopazoBaHMs onpezaeneHsl B KoHuenuu
npenojaBaHus yueOHoro mnpeamera «®Pusnka» B 00pa3oBaTelbHBIX oOpraHuzanusx Poccuiickoit
denepanuy, pealu3yoLUMX OCHOBHbIE 00IIe00pa3oBaTeIbHble MPOrPaMMBbl, YTBEPKIEHHON pelleHueM
Konnernun MunucrepctBa npocsenieHus: Poccuiickoit ®eneparnuu (mpotokona ot 3 mekadbps 2019 r. Ne
[TK4BH).

Henu usyvyenus ¢pusuku:

e MpuOOpeTeHHEe HHTEepeca W CTPEeMIICHHs OOydaroIlMXCsi K HAaydHOMY HU3YYEHHUIO MPHUPOJIBI,

pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
® pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJI€ O3HAHUS U (HOPMUPOBAHHE HCCIIEAOBATENHCKOTO
OTHOIIECHHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opmupoBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3YYeHHs] OCHOB CTPOEHHUSI MaTepUH
U pyHAaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMHUpOBaHME MPEJICTABICHUNA O posid (PU3MKM JUIsL pa3BUTUS APYIMX €CTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHUI;

e pa3BUTHE NPEJCTABICHUNA O BO3MOXHBIX cdepax Oyayiei npodeccuoHaIbHON eATeIbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOATOTOBKA K JAJIbHEHIIEeMYy O0yYEHHIO B 9TOM HallpaBJICHUH.
JlocTikeHne ATHX Ieed mporpamMMbl 1Mo (pu3Mke Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcs pelIeHueM CIeIyIOIuX 3aAay:
e npuoOpeTeHHe 3HAHMKH O JUCKPETHOM CTPOCHUHU BEILECTBA, O MEXAHMYECKHX, TEIJIOBBIX,
JIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHUSIX;

e 1puOOpeTeHHE YMEHMH ONMCHIBATh M OOBACHATh (U3NYECKHUE SIBICHHUSA C HCIOJIb30BAHUEM
MOJy4YEHHBIX 3HAHUI;

® OCBOCHME METOJIOB PELICHMs MPOCTEHIINX PACUETHBIX 33Ja4 C MCIOJIb30BaHHEM (PU3UYECKUX
MOJIETIEH, TBOPUECKUX U MIPAKTUKOOPUEHTHUPOBAHHBIX 3aa4;



e pa3BHUTHEC YMEHHI HAOIIOJaTh TIPUPOIHBIC IBJICHUS U BBITIOIHSITH OIBITHI, 1a00paTOpHEIE PAa0OTHI
Y SKCIIEPUMEHTAIIbHBIC CCIICIOBAHMUS C HCIIOJIB30BAaHUEM H3MEPUTEIBHBIX TPHOOPOB;
e 0OCBOCHHE MPUEMOB PabOTHI ¢ HH(pOpMaIuel GU3NIECKOro COAEPKaHusl, BKIIOYask HH(OPMAITHIO
O COBPEMEHHBIX JIOCTIKCHHUAX (PU3UKH, aHAIN3 U KPUTHIECKOE OIICHUBaHUE WH(OPMAIIHH;
® 3HaKOMCTBO cO cdepamMu NPOhEeCCHOHATBLHOU JESITeIbHOCTH, CBS3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHIX (PU3HUECKON HAYKH.
Ha n3ydenne ¢uszuku (0a30BbIl YPOBEHB) Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHUsI OTBOIUTCS
238 yacoB: B 7 kacce — 68 yacos (2 yaca B HefIe0), B 8 Kiacce — 68 yacoB (2 yaca B HeJIel0), B 9 Kiacce
— 102 yaca (3 yaca B HEJIEIIO).

[Ipemiaraemerii B mporpaMMe 1o (M3MKE MNEpedyeHb J1adOpaTOPHBIX pPabOT M OMBITOB HOCUT
PEKOMEHATENbHBIM XapaKkTep, y4UTelb JleJlaeT BhIOOp MpoBeIeHHs Ja00paTOpHBIX pabOT M OINBITOB C
y4€TOM MHIMBHUAYaJbHBIX OCOOEHHOCTEH OOyJaroImuxcs, CIHUCKAa SKCIEPUMEHTAIBHBIX 3aJaHUH,
IIpeularaéMblX B paMKaxX OCHOBHOI'O T'OCY/IapCTBEHHOI'0 SK3aMeHa 110 (pusuke.

COJAEP/KAHUE OBYYEHUA

7 KJIACC

Pa3nes 1. ®uszuka u e€ posib B NO3HAHUHU OKPY:KAKOIIEro MUpa.

®uznka — HayKa o npupoje. Asnenus npupoasl. usnyeckue sIBICHUSA: MEXaHUYECKHE, TEIIOBBIE,
ANEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbl. M3mepenne ¢pusznueckux BenuunH. Ousnueckue npudopsl. [lorpenrHocts
n3MepeHuil. MexxyHapoaHas CUCTEMa ANHULL.

Kak ¢usuka u gpyrue ectecTBEHHbIE HAyKH H3y4yaloT Ipuponay. EcTecTBEeHHOHayudHBIH MeTOx
MO3HAHUS: HAOJIO/IEHNEe, MOCTaHOBKAa HAYYHOI'O BOIIPOCA, BBIABM)KEHHME THUIIOTE3, IKCHEPUMEHT II0
IIPOBEpKE TMIIOTE3, 00BsICHEHNE HabogaeMoro sBieHus. Onucanue GU3NYECKUX SIBICHUH ¢ TOMOIIbIO
MOJICIIEN.

Jemoncmpayuu.

1. MexaHnueckue, TEeMI0BbIE, JIEKTPUUECKHUE, MAarHUTHBIE, CBETOBbIE SIBJICHMS.

2. ®usnueckue NpuOOPHI U MPOLEAYypa IPSIMBIX U3MEPEHNUN aHAJIOTOBBIM U IIU(POBBIM MPUOOPOM.

Jlabopamopuvie padomol u onvimol.

Onpenenenre UEHbI JeIEHUs MIKaJIbl K3MEPUTEIBHOTO pHOopa.

W3mepenune pacCTOSHUM.

N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.

Omnpenenenre pasmMepoB MaJIbIX TEIN.

N3mepenue temrepatypsl IpH MOMOIIH KUJIKOCTHOTO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.
IIpoBenenue nccnenoBaHus MO MPOBEPKE TMIIOTE3BL: AAJBHOCTH IOJETA IIAPUKA, ITYIIEHHOIO
TOPU30HTANIBHO, TEM OO0JIbIIIe, YeM OOoJIbIIIe BHICOTA MTyCKa.

Paspnen 2. IlepBoHayaibHbIe CBEACHHS 0 CTPOCHUH BellEeCTBA.

CrpoeHne BemiecTBa: aToOMbl M MOJEKYJbL, UX pa3Mepbl. ONbIThI, JAOKA3bIBAIOIINE AMCKPETHOE
CTpOEHHE BEIECTBA.

JIBmkeHHe yacTull BeuecTBa. CBA3b CKOPOCTH JBHMKEHHS YacTHUI] C TeMIiepaTypoil. bpoyHoBckoe
nBuxkenue, 1uddys3us. BzaumonelicTBre 4acTull BelIecTBa: MPUTSHKEHNE U OTTAJIKMBaHHE.

ArperaTHble COCTOSIHUS BEILIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEW U TBEPABIX (KPUCTAININYECKUX ) TEL.
B3aumocBsi3p  Mex1y CBOMCTBAMHM  BELIECTB B  Pa3HBIX arperaTHbIX COCTOSIHMSIX W UX
aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OcOOEHHOCTH arperaTHbIX COCTOSIHH BOJIBI.

Hemoncmpayuu.

1. HaOmonenue OpOyHOBCKOTO ABHKEHHS.

2. Ha6monenne nuddys3un.

3. HaOGmronenue siBIeHUH, OOBSICHAIOUINXCS MPUTSDKEHUEM HWIIM OTTAJIKUBAHUEM YacTHUI] BEIIECTBA.

Jlabopamopuusie pabomot u onvimel.

1. Oruenka quamMerpa atoMa METOJOM PsIOB (C UCTIONIb30BaHueM (poTorpaduii).

2. OmnbIThl O HAOJIIOIEHUIO TEIUIOBOTO PACIIMPEHUS Ta30B.

3. OmnbIThl 1O 0OHAPYKEHUIO AEUCTBUSI CUIT MOJIEKYJISIPHOTO MPUTSIKEHUS.

ouhkwnR



Paznen 3. /IBu:keHUe U B3auMoAeiicTBUeE TeJl.

Mexanuueckoe nBH>keHHE. PaBHOMepHOe U HepaBHOMepHOe nBkeHue. Ckopoctb. Cpemnss
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHUU. Pacu€T myTn 1 BpEMEHH IBUKEHHUS.

SIBnenune uHepuuu. 3akoH HMHepuMH. B3aumopeicTBue Tesl Kak NPUUMHA U3MEHEHMSI CKOPOCTH
JIBW)KEHUA Tell. Macca kak Mepa HMHEPTHOCTH Tena. IlmoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJICKYJ B eIMHHIIC 00BEMA BEIIeCTBa.

Cuna kak xapakTepHuCcTHKa B3auMoJericTBus Teil. Cuia ynpyrocty u 3akoH I'yka. 3mepenue cuiibl
C MIOMOIIBIO JUHAMOMETpA. SIBJICHHE TATOTEHUS U cuia TsbkecTu. Cuila TshKeCTH Ha ApYrux IuiaHerax. Bec
tena. HeBecomocTb. CrokeHue CuJl, HaNPaBJICHHBIX MO OAHOM npsiMoi. PaBHozaelcTBytomasa cui. Cuna
TpeHus. TpeHue CKoJIbKeHUs U TpeHue nokosi. TpeHue B npupojie U TEXHHUKE.

Jemoncmpayuu.

HabmoieHne MexaHWn4ecKoro IBHKEHUS Tea.
H3MepeHne CKOpOCTH MPSMOJIUHEMHOTO JBUKECHUSI.
HaGnronenue siBiieHUs] HHEPLIWH.
Hab6mronenne n3sMeHeHUs1 CKOPOCTH MPH B3aMMOJICHCTBUU TEII.
CpaBHeHME Macc 10 B3aUMO/JICUCTBHUIO TE.
CnoxxeHue cuil, HalpaBJICHHBIX MO OJTHOM MPSIMOH.
./Iaﬁopamopubte paodomul u onvimol.
1. OmpeneneHue CKOPOCTH PAaBHOMEPHOTO JBWIKEHHS (IIApUKa B JKUJIKOCTH, MOJEIH
AIEKTPUICCKOTO aBTOMOOMIIS U TaK Jlajee).
2. OmpenencHUe cpeHEN CKOPOCTH CKOJIbKEHHS OpyCKa WM MIapHKa 110 HAaKJIOHHOW ITJIOCKOCTH.
Onpenenenue MIOTHOCTA TBEPAOTO Tea.
4. OnbIThl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTh pacTsOKEHUs (nedopMaiiii) TPYKHHBI  OT
MPUIIOKEHHON CUJIBI.
5. OneITbl, AEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U Xapakrepa
CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBiienue TBEPABIX TeJl, dKUAKOCTEH M ra3oB.

Hasnenue. CrocoObl yMEHBIICHUS W yBEJIMYEHHUs JaBiieHus. [laBneHue ra3a. 3aBUCHMOCTH
JaBJICHUA Ta3a oT 00bEMa, Temnepatypsl. [lepenada naBienust TBEpABIMU TeaMU, KUIKOCTSIMH U Ta3aMH.
3akon [lackams. IlHeBMaThueckwe MalmIMHBL. 3aBUCUMOCTh JIaBJICHUS JKUJIKOCTH OT TJIYOWHBI.
I'unpocratuueckuii mapanokce. CooOmiaromuecs cocyasl. [ uapaBandeckie MeXaHHU3MBbI.

Atmocdepa 3emnn u atMocdepHoe naBiaeHue. [IpUuuuHbl CyliecTBOBaHUS BO3YLIHON 000I0YKH
3emnu. OnbiT Toppuuernu. M3amepenue atmochepHOro AaBieHus. 3aBUCUMOCTh aTMOC(EPHOTO JaBICHUS
OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1y1st u3Mepenus aTMochepHOTO TaBICHHUS.

JleiicTBHE >KUIKOCTH M Ta3a Ha MOTPYKEHHOE B HUX Telo. BrITankuBaromias (apXxuMenoBa) cHia.
3akon Apxumena. [TnaBanue ten. BozmyxomnaBanue.

Jemoncmpayuu.
3aBHUCHMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaya naBneHus KUJIKOCTHIO U Ta30M.

Coobmarommecst CoCyIbl.

I'mppaBnnueckuit mpecc.

[IposiBnenue aeicTBus aTMOCHEPHOTO JTABJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHUIBI OT 00BbEMa TMOTPYKEHHOM YacTH Tella M IJIOTHOCTH

AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

8. VYcioBue miaBaHUs TEJ: MJIABAaHUE WM TOTPYKEHHUE T B 3aBUCUMOCTH OT COOTHOILIECHHS
IJIOTHOCTEW TeJa U KUJIKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCHMOCTH Beca TeJla B BOJIE OT 00bEMa MOTPYKEHHOM B )KUJIKOCTh YaCTH TeJa.

2. OmpeneneHue BHITAIKUBAIOLIEH CUIIBL, AEMCTBYIOLIEH HA TENO, NOIPYKEHHOE B JKUIKOCTD.

3. IlpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLIEH CHUJIbI, ACHCTBYIOIIEH HAa TEJIO B YKUAKOCTHU, OT
Macchl Tena.

4. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb BBITAJIKUBAIOIIEH CHUJIbI, ACHCTBYIOUIEH Ha TENO B
XKHUJIKOCTH, OT 00bEMa MOTPYKEHHOHN B )KUIAKOCTH YACTH TEJIa M OT IJIOTHOCTH KUIKOCTH.
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5. KoncTpympoBaHue apeomeTrpa WM KOHCTPYMPOBAHME JIOAKM M ONpelereHue e
IPy30I0AbEMHOCTH.

Pa3znea 5. PabGora u MOIIHOCTH. DHEpPrus.

Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHM3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBmio paBHOBecusi pelyara.
[IpumeHeHne mpaBuiia paBHOBECHs pbluara K OJOKy. «3osotoe mpaBuio» mexaHuku. KITJ mpoctsix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexannueckasi 3Heprus. Kunernueckass u noreHuuanpHas sHeprus. IIpeBpaienue ogHoro Buaa
MEXaHWYECKON PHEPTUU B IPYroil. 3aKOH COXPAaHEHHUs SHEPIrUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenne pabOThl CUJIbI TPEHUS MPU PABHOMEPHOM ABMXKEHHUU Tella 10 TOPU3OHTAIBHOM

MTOBEPXHOCTH.
2. HccnenoBaHue ycioBHil paBHOBECHS pblyara.
3. Usmepenue KIIJ] HaKIOHHOM MJIOCKOCTH.

4. H3yuyeHue 3aKOHA COXPAHEHUS MEXaHUYECKOM SHEPIUH.
8 KVIACC

Paznen 6. TerioBble siBjieHHS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETHUYECKOM TEOpUM CTpPOEHMs BemecTBa. Macca u
pa3Mepbl  aroMOB M MOJIeKyJd.  OmbIThI,  TOATBEP)KIAIOIIME  OCHOBHBIE  IOJOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOMN TEOpHUHU.

Mopenu TBEPAOTrO, KHUIKOTO W Ta3000pa3HOTO COCTOSIHHM BemlecTBa. Kpucraminueckue u
amop¢ubie Tena. OObsSCHEHUE CBONCTB Ta3oB, KUIKOCTEH M TBEPABIX TEl HA OCHOBE MOJIOKEHUHN
MOJICKYJIIPHO-KUHETHUUECKOW Teopuu. CMaunBaHue M KaWUISIPHBIC SBJICHUS. TeruioBoe pacimmpeHue u
cKaTHe.

Temneparypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBMKEHHUS YacTHIl. BHyTpeHHss
sHeprusi. CrocoObl M3MEHEHUs BHYTPEHHEH SHEpruu: Terionepenada W COBEpIIeHHE paboThl. Bumisl
TEIUTOTNIEPEIauu: TEIMJIONMPOBOHOCTb, KOHBEKIIUS, U3IyICHHE.

KonnuecTBo TernoTel. Y aenpHas TEMIOEMKOCTh BellecTBa. TermiooOMeH U TeMI0BOe paBHOBECHE.
VYpaBueHnue TersioBoro Oamanca. IlmaBnenwe u OTBepAeBaHME KPUCTAUIMUECKUX BEIIECTB. Y eibHas
teriota miuaBieHus. [lapooOpa3oBanme u KoHaeHcanus. Mcmapenwe. Kumenue. YnenbHas TeroTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATypPhl KUTIEHUS OT aTMOC(HEPHOTO JTaBJICHHUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIIMBaA. Y IeIbHAs TEMIOTA CTOPAHUS.

[Mpunanmme! pabotel TeruoBbix asurarenei KIIJ[ TemmoBoro aBurarens. TeroBble OBUTATENU U
3alIuTa OKPYKAIOIIEeH Cpeibl.

3aKOH COXpaHEHUs U MIPEBPAILCHHS PHEPTUU B TEIJIOBBIX IIPOLIECCaX.

Hemoncmpayuu.

Habmoienne 6poyHOBCKOTO IBUYKEHUSI.
Ha6mronenue quddysun.
Habmoienue sSBiIeHU CMAaYMBaHUSI U KAMMJUTSIPHBIX SBJICHHIA.
Habmroienne TemmoBoro pacimupeHus Ted.
N3menenne naBiaeHus ra3a mpu K3MEHEHUH 00bEMa M HAarPEBAHUH WIIA OXJIAXKICHUH.
[IpaBuna u3amMepeHus TeMIEepaTypsbl.
Bunael Terionepenayu.
OxmaxkieHre Ipy COBEPIICHHH PabOTHI.
HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.
. CpaBHEHME TEIIIOEMKOCTEN pa3INYHbBIX BELLIECTB.
. Habmoienne kuneHus.
. HabmioieHne nocTossHCTBa TEMIEPaTyphl NPH TIaBJICHUH.
13. Mojaenu TEeIIOBLIX ABUTATEIICH.
Jlabopamopuusie pabomot u onvimel.
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OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WM caxapa.
OnbIThI 10 HAOIOEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Omnpenenenue 1aBaeHNUs BO3AyXa B OaNIOHE MINPHIIA.
OmnBITH, IEMOHCTPUPYIOIINE 3aBUCHMOCTD JJAaBJICHUS BO3yXa OT €ro 00b&éMa U HarpeBaHus WIn
OXJIQXKICHMUS.
[TpoBepka runoTe3s! IMHEWHOM 3aBUCUMOCTH JJTUHBI CTOJIONKA KHUIKOCTH B TEPMOMETPUUYECKON
TpyOKe OT TeMIepaTyphbl.
7. Habmonenue n3MeHeHHs BHYTPEHHEH >HEpPruu Teja B pe3yibTaTe TEIuIonepenadd u padoThl
BHEILIHUX CHUJIL.
HccnenoBanue siBICHUS TEIIOOOMEHA MPU CMEIIMBAHUH XOJIOJHOM U TOpSYEH BOIBI.

9. OmpezneneHue KOJWYECTBA TEIUIOTHI, MOJYYEHHOrO BOJAOW MpU TEIIOOOMEHE C HarpeTbhiM

METANINYECKUM LIUJIUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue nporecca uenapeHus.

12. OnpenieneHrie OTHOCUTENBHOM BIaKHOCTH BO3yXa.

13. Onpenenenue yaenbHON TEIIOTHI IIABJICHUSA JIbJA.

Pazjnen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Tei. J[Ba poaa 3leKTpUYecKuX 3apsiioB. BzaumopeiicTBue 3apsikKeHHBIX Tell. 3aKOH
Kynona (3aBUCHMOCTb CHUJIBI B3aUMOJIEHCTBUSL 3apPSKEHHBIX TEJl OT BEJIMYMHBI 3apSAI0B U PACCTOSIHUS
MEX1y TeJlaMu).

Onektpuueckoe mone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHuun cynepno3unuu
ANEKTPUYECKUX TMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenn snexktpuueckux 3apsnoB. DJIEeMEHTApHBIM dJeKTpudeckuid 3apsna. CTpoeHue aroma.
IIpoBOAHMKY M TUANEKTPUKH. 3aKOH COXPAHEHMSI DJIEKTPUUECKOTO 3apsija.

DNEeKTpUUECKUN TOK. YCIIOBUS CYLIECTBOBAHMS 3JEKTPUUECKOrO TOKa. VICTOUHMKM MOCTOSTHHOTO
ToKa. JleWCTBUS 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKUH TOK B
KHUJKOCTAX U razax.

Onexrpuueckasd nens. Cwia Toka. DiekTpuueckoe HampsbkeHue. COnpoTHBIEHHME NMPOBOAHMKA.
VY aenbHOE conpoTHBiIEHKE BemlecTBa. 3akoH OMa 1715 yyactka uenu. [lociaenoBaTenbHoe U napajieabHOe
COEMHEHHE NTPOBOJHUKOB.

PabGora u MOIIHOCTH 3J€KTpUUecKoro Toka. 3akoH Jlxoyns—JleHua. DneKTpuyeckue LEenu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITY. KOpoTKoe 3aMbIkaHMe.

[TocrossHHbIE MarHUTHI. B3anmoaeicTBHE MOCTOSIHHBIX MarHUTOB. MarnutHoe nosie. MarHuTHoe
1oJie 3eMJIM M €70 3HaYEHUE IS )KU3HU Ha 3emite. OnbIT DpcTena. MarHUTHOE MOJIE AIEKTPUYECKOTO TOKA.
[IpumMeHeHne SIEKTPOMAarHWTOB B TEeXHUKE. JeCTBME MarHUTHOTO TMOJIsI Ha MPOBOJAHHUK C TOKOM.
DNEeKTpPOABUTaTENb OCTOSIHHOTO TOKA. VICII0/Ib30BaHneE 3JIEKTPOIBUraTENIEH B TEXHUYECKUX YCTPOMCTBAX
1 Ha TpaHCHOpTE.

OneiTel @apazes. SBneHue snekTpoMarHuTHOM MHAYKUUU. [IpaBuno Jlenma. DnekTporeneparop.
CriocoObl TONMy4YeHUsT DSICKTPUUYCCKON DHEPTUU. DJIEKTPOCTAHIIMM Ha BO30OHOBIISIEMBIX HMCTOYHUKAX
SHEPTrUH.

Hemoncmpayuu.

OnexTpu3anus Tel.

JIBa posia 2JIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEll.
Y CTpOUCTBO U IEHCTBHE AIEKTPOCKONA.
OnexTpocTaTuuecKas HHIYKIHS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
[IpoBOIHMKY U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO MOJIS.
HcTouyHMKH TOCTOSHHOTO TOKA.

JIelcTBUA 2IEKTPUYECKOTO TOKA.

10 DIEKTPUYECKHUM TOK B )KUJIKOCTH.

11. I'a30BbIM pa3psn.

12. MI3mepeHue cuibl TOKa aMIIEPMETPOM.

o UhAWNE
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

N3MepeHne 3JIeKTpUYECKOro HalpsKeHUST BOJTBTMETPOM.

Peocrar u MarasuH COIPOTUBIICHUN.

BzanmoeiicTBHE TOCTOSHHBIX MAarHUTOB.

MopenupoBaHre HEBO3MOKHOCTHU Pa3/ICJICHHS MOJI0COB MarHUTa.
MopenupoBaHrue MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OnbIT Opcrena.

MarnuTHoOe noJje Toka. DJIeKTPOMAarHurT.

JlelicTBME MarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM.
DNEeKTPOABUTATEIb TIOCTOSIHHOTO TOKA.

HccnenoBanue sABieHUs 3JEKTPOMAarHUTHON MHTYKIIUH.

OnsiTel Dapanes.

3aBUCHUMOCTD HaIlPaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIIOBUM €r0 BO3SHUKHOBEHHS.
DJIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

oubkwnNeE

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OnbIThl 0 HAOTIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U PH CONPUKOCHOBEHUH.
HccenenoBanue neicTBUS AIEKTPUUECKOTO T0JI HA IIPOBOJIHUKYU U AUDIICKTPUKHU.

C6opka u mpoBepka paboThl AEKTPUUECKON LEMH NOCTOSHHOTO TOKa.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HaPsKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO 4Ye€pe3 PE3UCTOpP, OT CONPOTUBIIEHUS
pE3UCTOpa U HANIPSHKCHUS HAa PE3UCTOPE.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTb HIEKTPUYECKOTO CONPOTHUBIICHUS IIPOBOIHUKA OT €TI0
JUIMHBI, IUIOIIAU IIOTIEPEYHOr0 CEYEHMS U MaTepHaIa.

IIpoBepka mnpaBuia CIOXKEHUS HANPSDKEHUN IIPU  IIOCIIENOBATEIBHOM COEAUMHEHMM JABYX
PE3UCTOPOB.

IIpoBepka nmpaBuia 1is CUJIbI TOKA IIPU NAPAIICIIBHOM COEAMHEHUU PE3UCTOPOB.

Omnpenenenne pabOThI AIEKTPUYECKOIO TOKA, HIYLIETO YEPE3 PE3UCTOP.

Omnpenenenne MOIHOCTH IEKTPUUYECKOTO TOKA, BBIIEIAEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, HIYILETO Yepe3 JaMIIOUKy, OT HAIPsKEHUS Ha HEH.
Onpenenenue KII/] narpeBarens.

HccnenoBanue MarHUTHOTO B3aMMOJEICTBHS IIOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO TOJISl IOCTOSIHHBIX MArHUTOB MPU UX O0BEAUHEHNUHN U Pa3/ICICHUH.
HccnenoBanue NeCTBUSA HIEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIBI B3aUMO/IEUCTBUS KATYIIKH C TOKOM M MarHUTa
OT CWJIBI TOKA U HAaIIPaBJIEHUS TOKA B KaTYyIIIKE.

N3yuyenue neiCTBUS MarHUTHOT'O IIOJIS HA IPOBOJHUK C TOKOM.

KonctpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBUrarenbHoOi yCTaHOBKH.

OMnBITEI IO UCCIENOBAHUIO SIBJICHUS JIEKTPOMArHUTHOM MHAYKIIMH: MCCIIEJOBAaHNE N3MEHEHUIN
3HAUEHUS U HAIIPaBJIIEHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC

Pasnen 8. Mexanuveckne siBJICHHUS.

Mexannueckoe nBuxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOIo JIBM>KeHUs. PaBHOMepHOE npsiMonHeiHOe ABukeHue. HepaBHOMepHOE NMpsIMOJIMHEWHOE
nerkeHne. CpeHsss U MTHOBEHHAsl CKOPOCTb TeJla TP HEPABHOMEPHOM JBUYKEHUH.

Yckopenue. PaBHOoyckopeHHOE npsimonuHeitHoe aBrkeHne. CBoboaHoe manenue. OnbiTel [anumnes.

PaBHOMepHOE nBMXKEHHE MO OKpYykHOCTH. Ilepron u yacTora obpareHus. JIuHeiHas u yrioBas
ckopocTH. LleHTpoCcTpeMUTENBHOE YCKOPEHHUE.

[TepBriii 3axkoH HerloTona. Bropoit 3akon Herorona. Tpermit 3axkoH Hserotona. IlpuHumn
CYIEPIO3HULIMU CUIIL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHusi: cuiia TpeHUs CKOJIbKEHUS, CHIIa TPEHUS TTOKOsI, IPyTre
BH/JIbI TPEHHUSL.



Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. YCKOpEHUE CBOOOJHOro majeHus. J[BuxeHue
ma”eT Bokpyr Coinnua. [lepBas kocmuueckast ckopocTs. HeBecoMOCTh U eperpysKHu.

PaBHOBecue matepuanbHON TOUKH. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecwe TBEpmOTO Tema ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsoKecTH.

Nmnynsc Tena. U3menenune ummyibca. MMnynbe cuiibl. 3aKOH COXpaHEHUs! UMITyJbca. PeakTuBHOE
JIBUKEHUE.

Mexannueckas paboTa U MOIIHOCTb. PaboTa Cuil TSXKECTH, ypyrocTH, TpeHus. CBs3b SHEPTUU U
pabotsl. IloTeHIManbpHAsE SHEPTHS TeJa, MOAHATOTO HaJl MOBEPXHOCTHIO 3eMiin. [loTeHIanbHas sHeprus
ckatod npyxusHbl. KuHetnueckass sHeprus. Teopema O KMHETHYECKOW SHEPIHM. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUU.

Jemoncmpayuu.

1. HaOmoneHne MEXaHU4eCKOTO IBUKECHHUS TeJla OTHOCUTEIBHO PAa3HBIX TEJ OTCUETA.

2. CpaBHEHHE IIyT€W U TPAEKTOPHUH IBHKEHUS OJHOTO U TOTO K€ TEJIa OTHOCUTENBHO Pa3HBIX TEI
oTCY€Ta.

3. HM3mepeHue CKOpPOCTH U yCKOPEHMSI IPSMOJIMHENHOTO IBUKEHUS.

4. UccnenoBaHue NpU3HAKOB PaBHOYCKOPEHHOIO JBUKEHMS.

5. HaOmnronenue NBHKEHHUS Tella 110 OKPYKHOCTH.

6. HaOnroneHue MexaHWYECKHX SIBIICHUM, IPOUCXOAIUX B cucTeMe oTcuéra «Tenexkay npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBI)KEHHH OTHOCHUTEIILHO KaOMHETa (PU3UKH.

7. 3aBUCUMOCTbH YyCKOPEHUS TeJla OT MacChl TeJIa U ICUCTBYIONIEH HAa HETO CUJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJICHCTBUU TEI.

9. Hs3meHnenue Beca Tena MpU YCKOPEHHOM JIBHYKEHUH.

10. Ilepenaya umnysbca py B3aUMOJECHCTBUU TE.

11. IlpeoOpa3oBaHysl SHEPTHH TPU B3AUMOJICHCTBUHN TEJI.

12. CoxpaHeHue UMITyJbCca IPU HEYIPYTOM B3aUMOJACHCTBHH.

13. CoxpaHeHue uMIyibca pu adCOJIIOTHO YIIPYIOM B3aUMOJIEHCTBUH.

14. HaGmroieHue peakTUBHOTO JIBUKEHUS.

15. CoxpaHeHue MeEXaHN4eCKOW SHEPTUH MPU CBOOOIHOM Ma/IeHUN.

16. CoxpaHeHue MEXaHUYECKOW YHEPTUH NIPH JIBUKEHUU TeJla M0 IEHCTBUEM IPY>KUHBI.

Jlabopamopuvie pabomol u onvimol.

1. KoHcTpynpoBaHue TpakTa JAjs pa3roHa U JaJbHEHIIEro paBHOMEPHOIO JIBUKEHUS IIapUKa WU
TEJIEKKH.

2. OmpeneneHue cpeHEW CKOPOCTU CKOJIbKEHUSI OpycKa WK JBUKEHMS IIapHKa MO0 HAKJIOHHON
IIJIOCKOCTH.

3. OmpeneneHne yCKOpEHHUs Tela MPU paBHOYCKOPEHHOM JABM)KEHUHU MO HAKJIOHHOM TIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH IIYTH OT BpPEMEHH TP PABHOYCKOPEHHOM JBIKEHHH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rUMOTE3bl: €CIIU MPU PAaBHOYCKOPEHHOM JIBUKEHUHU 0€3 HayalbHOW CKOPOCTU MYTH
OTHOCSITCS KaK Psii HEYETHBIX YHCENl, TO COOTBETCTBYIOLIUE MPOMEKYTKH BPEMEHU OJIMHAKOBBI.

6. HccnenoBanue 3aBUCUMOCTH CUIIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIBHOTO J1aBJIEHUS.

7. Ompenenenue kod(ppuimeHTa TPEHHUS CKOITBKCHHSI.

8. OmpeneneHne KECTKOCTU MPYKUHBI.

9. Omnpenenenue pabOTHl CUJIBI TPEHUS NMPH PABHOMEPHOM JBM)KEHUHU TeJa 10 TOPU30HTAIBHON
MTOBEPXHOCTH.

10. Onpenenenre paboOThl CHIIBI YIPYTOCTH IPU MOIBbEME TPY3a € UCTIOIB30BAHUEM HEIOIBHYKHOTO
U TIOABMKHOTO OJIOKOB.

11. M3yueHue 3aKk0HA COXPAHEHUS SHEPTUH.

Pa3nen 9. Mexann4yeckue Koj1e0aHUsI M BOJIHBI.

Konebarenproe aBmxkenne. OCHOBHBIC XapaKTEPUCTHKHU KOJICOaHUIl: TIepro/I, 9acTOTa, aMILTUTY/IA.
MareMaTuueckuii ¥ py>XHHHBIA MassTHUKU. [IpeBpalienre sHepruu Ipu KojiedaTeIbHOM JIBHKCHHH.

3aryxaromue konebanus. BeinyxaeHHbie konebanus. Pesonanc. Mexanndeckue BoimHbL. CBOMCTBA
MEeXaHN4YeCKUX BOJIH. [IpoaoapHbIe 1 nonepevyHsble BOJIHBL. [[11Ha BOTHBI M CKOPOCTH €€ paclpOCTPAHEHHUS.
MexaHu4eckue BOJHBI B TBEPIAOM TENE, CENCMUYECKHUE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa U BbicoTa ToHA. OTpaykeHue 3Byka. MHbpa3Byk U yabTpa3ByK.



Hemoncmpayuu.
Habntonenue xoneGaHuil Tes Mo 1EHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Hab6monenue konebanuii rpy3a Ha HUTH U Ha TIPY)KUHE.
Habntonenne BBIHYXAEHHBIX KOJeOaHUI 1 pe30HaHCca.
PacnipocTpanenre npoAoabHBIX U MTONEPEYHBIX BOIH (HA MOJIEIHN).
Habmtoienne 3aBUCHMOCTH BBICOTHI 3BYyKa OT 4aCTOTHI.
AKyCTHYECKUI PE30HAHC.
./Iaﬁopamopnbte paodomut u onvimol.
Onpenenenre 4acToThl ¥ Mepro/ia KouedaHuil MaTeMaTH4ECKOI0 MasiTHUKA.
Omnpenenenre 4acToThl U Mepro/ia KoieOaHuil Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH I1EpHOJ1a KOJIEOaHUH IIOJIBELIEHHOI'O K HUTH I'py3a OT JUIMHbI HUTH.
HccnenoBanue 3aBUCUMOCTH IIepUoa KojeOaHUN Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
IIpoBepka HE3aBUCHMOCTH Iepuo/ia KoseOaHuil rpy3a, IOABEUIEHHOI'O K HUTH, OT Macchl Ipys3a.
OnbIThI, TEMOHCTPUPYIOLIUE 3aBUCUMOCTb IE€pUOJa KoieOaHUN NPYKMHHOIO MAasiTHUKA OT
MacChl Tpy3a U KECTKOCTU PYKUHBI.
7. W3mepeHue yckopeHus: CBOOOJIHOIO Ma/IeHuUs.
Pazpnen 10. DinekTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DNEeKTPOMarHuTHOE I0Jie. DJIEKTPOMarHuTHbIE BOJIHBL. CBOMCTBA 3JI€KTPOMarHuTHbIX BoJH. [llkana
3JIEKTPOMArHUTHBIX BOJIH. MICII0/Ib30BaHME 3IEKTPOMArHUTHBIX BOJIH JJI1 COTOBOM CBSI3H.
DnekTpomMarHuTHas mpupona ceeta. CKopocTh cBeTa. BosiHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.
1. H3ydeHue CBOICTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.
Pa3nes 11. CBeToBbIe sIBJICHUS.
JlyueBast Mmogenb cBera. Mcrounnku cera. IIpsiMmonnHelHOE pacnpoCTpaHEHHE CBETa. 3aTMEHUS
Comnna u JIyasl. Otpaxenue cBera. [1nockoe 3epkano. 3aKoH OTpaXeHUs CBETA.
[Ipenomnenue cBera. 3akoH mnpenomsieHHs cBeTa. [logHOE BHYTpEHHEE OTpaKEHUE CBETa.
Hcnonb30BaHne MOJHOTO BHYTPEHHETO OTPAXKEHUSI B ONTHYECKUX CBETOBOJIAX.
Jlunza. Xon myueit B muH3e. OnTudeckas cuctema ¢oToamnmnapara, MUKpOCKomna U Teneckona. ['nas3
KaK OITHYecKasi cucreMa. biM3opyKkocTh U 1abHO30PKOCTb.
Pasnoxxenne Oenoro cBera B crekTp. OmbiTel HeloToHa. Crlo)KeHHE CHEKTPadbHBIX I[BETOB.
Jucnepcus cera.
Jemoncmpayuu.
[IpssmonuHEITHOE pacIpoCTpaHEHHUE CBETA.
OTtpaxeHue cBeTa.
[Tonydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomienne cpera.
OnTHyeckuii CBETOBO.
Xon nydeil B cobuparouieil muH3e.
XoJ 1y4ei B pacCeuBarolen JTUH3E.
[Tonmy4yenne n300pakeHUA € TOMOLIBIO JTUH3.
[Tpunumn neficTBus QoroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10 Mopens riasa.
11. Paznoxxenue 0eoro cBeTa B CIEKTP.
12. Tlonydenue 0enoro cBera Mpu CIO0KEHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuusie pabomot u onvimel.
1. HccnenoBaHue 3aBUCUMOCTH YIJIa OTPaKEHHSI CBETOBOTO JIy4a OT yIJia MaJeHusl.
2. UM3yueHue xapaKTEpUCTUK U300paKCHHS MPEAMETA B TUIOCKOM 3epKaie.
3. HccnenoBanue 3aBUCMMOCTH yTJja MPEIOMIIEHHs CBETOBOTO JIyda OT yIJa MaJeHus Ha TPAHULIC
«BO31YX—CTEKJIO».
4. TlonyyeHue n300paKEHHI ¢ TOMOIIBIO COOMPAIOIIEH JTUH3HI.
5. OmnpeneneHue POKYCHOTO PACCTOSIHUS U ONITUYECKOM CHITBI COOMPAOIICH JIMH3HI.
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6. OnbIThI IO PA3JI0KEHHUIO OEIOrO CBETA B CHEKTP.

7. OMNBITHI IO BOCTIPUATHIO I[BETA MIPEIMETOB MPHU MX HAOIIOICHUH Yepe3 [IBETOBBIC (PHIIBTPHI.

Pazgen 12. KBaHTOBBIC SIBJICHUS.

OmnbiTel Pesepdopna u mutanerapHas mojens aroma. Mogens atoma bopa. Mcmyckanue wu
IIOTJIOIEHHUE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PamnoaktuBHOCTE. Anbda, Oeta- m ramma-uznydenus. CTpoeHue aroMHOro sjapa. Hykmonnas
MOJIeIb aTOMHOTO szpa. M3oronsl. PagnoaktuBHele npespamenus. Ilepuon noypacnana aToMHBIX €.

SnepHble peakiinu. 3aKOHbI COXpAaHEHUs 3apsI0BOI0 U MAaCCOBOIO UKCE. DHEPIHs CBSI3U aTOMHBIX
anep. CBsa3b Maccel U 3Hepruu. Peakuuu cuntesa u nenenus anep. Merounuku sneprun CosHua u 3BE31.

SAnepHas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIy4CHUHN Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3J1ydyeHUs U MOTJIOIIEHUS.

CrieKTphl pa3av4YHbIX I'a30B.

Crnektp Boznopoza.

Habmronenue TpexoB B kamepe Buibcona.

PaGota cuérurka HOHU3UPYIOMINX U3TYyUCHHH.

Perucrpanus uznydeHus NpupoJHbIX MUHEPAJIOB U IPOAYKTOB.

./Iaﬁopamopubte paodomwt u onvimol.

1. HaOnroneHue CIUTONIHBIX M THHEHYATBIX CIIEKTPOB U3IYICHUSI.

2. HccnenoBaHue TPEKOB: M3MEPEHHUE SHEPTUU YACTHULIBI IO TOPMO3HOMY ITyTH (110 poTOorpadusm).

3. M3mepeHue painoakTUBHOTO (poHa.

IHoBTOpHTE/ILHO-000011IAOIIIUI MOLYIb.

[ToBTOpUTENEHO-0000IIAIONMIT  MOAYIb NpeAHAa3HAYeH [UId CUCTeMaTH3aluu U 000O0IIeHus
IIPEIMETHOTO COIEPKAHMSI U OIbITA JIEATEIbHOCTH, IPUOOPETEHHOTO MPU U3YUYEHUH BCETO Kypca PU3UKH,
a TakXke JUId MOJArOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 3K3aMEHY MO (HU3UKe A 00ydarouiuxcs,
BBIOpABIINX ATOT yYEOHBIN MPEMET.

IIpy m3ydyeHMH NaHHOTO MOXYJIA PEaTU3yHOTCS U CHUCTEMaTHU3HUPYIOTCS BUIBI JEATEIBHOCTH, Ha
OCHOBE KOTOpBIX oOecneunBaeTcs JOCTHKEHHE TMPEAMETHBIX M METalpeIMEeTHBIX IUIaHUPYEMBIX
pe3yabTaToB 00ydeHus, popMUpYETCsS €CTECTBEHHOHAY4YHasi TPaMOTHOCTb: OCBOCHHE Hay4YHBIX METO/I0B
WCCIIEIOBaHMs SBJICHUHN MPUPOAbl U TEXHUKH, OBJIAQJCHUE YMEHUAMU OOBICHATH (PU3MUECKUE SIBICHMS,
IIPUMEHSIS TOTY4YEHHBIE 3HAHUS, PEIIaTh 3a/1a4M, B TOM YHMCJIE KAYECTBEHHbBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMNIAATBHO NEATENBHOCTHBIM XapakTep JaHHOIO pasjlerna peanu3yercs 3a CY4ET TOro, 4To
o0yyJaromuecst BHIIOIHSIIOT 3aJaHHsl, B KOTOPBIX UM Ipe/JIaraercs:

Ha OCHOBE IOJYYEHHBIX 3HAHUM paclo3HaBaTb M HAYYHO OOBSCHATH (U3NYECKUE SIBJICHUS B
OKpY>KaroIllell IPUPOJIE U TIOBCETHEBHOM KU3HH;

HCII0JIb30BaTh HAYYHbBIE METO/IbI UCCIIEIOBaHUS (PU3HUECKUX SBIICHUH, B TOM YHUCIIE JJISl IPOBEPKU
TUIOTE3 U NOJyYEHUS] TEOPETUUECKUX BBIBOJIOB;

OOBSCHATh HAy4YHbIE OCHOBBI Hanboyiee BaXKHBIX TOCTHKEHHI COBPEMEHHBIX TEXHOJIOTWH, Hampumep,
IIPAKTUYECKOI0 MCIOJIb30BaHUS PA3IUYHBIX MCTOYHMKOB DHEPIUM HA OCHOBE 3aKOHA INPEBPALLEHUS U
COXPAaHEHHUS BCEX U3BECTHBIX BHIOB YHEPIHH.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE
OCHOBHOI'O OBHIETO OBPA3OBAHUA

ounkwnNRE

W3yuenne ¢u3MKM Ha YpOBHE OCHOBHOTIO 0OIIero oOpa3oBaHMs HAIMPABICHO Ha JOCTHXKEHHE
JIMYHOCTHBIX, METANTPCIMETHBIX U IPEIMETHBIX 06p2130BaTeJ'IBHI)IX PE3YIbLTATOB.

B pesynbrate m3ydeHus (U3MKM Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHUS Yy 00ydarolierocs
OyayT chopMUpPOBaHbI CJAEAYIOIINE JINYHOCTHBIE PE3Y/IbTAThl B YACTH:
e 1) IaTPHMOTHYECKOr0 BOCIIUTAHMS:
- MPOSIBJICHNE WHTEPECA K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCHICKON (DM3NYECKON HAYKH;
- IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUHCKUX yUEHBIX-(DU3UKOB;
2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
- TOTOBHOCTH K aKTUBHOMY Y4aCTHIO B O6CY)KIICHI/II/I OGH.[CCTBGHHO 3HAaYUMBbIX U 3TUYCCKUX HpOGHeM,
CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHNUEM TOCTUKEHUN (PU3UKY;
® - OCO3HaHUE BaKHOCTH MOPAIbHO-3TUYECKUX IIPUHLUIIOB B AEATEIBHOCTU YUEHOTO;



e 3)3CTeTHYECKOro BOCIMTAHMS:

® - BOCHPHSATHE ICTETUYECKHUX KaueCTB (PM3MUECKON HAyKH: €€ TapMOHUYHOTO IMMOCTPOCHUS, CTPOTOCTH,
TOYHOCTHU, TAKOHUYHOCTH;

¢ 4) IEHHOCTH HAYYHOI'0 MO3HAHUSL:

® - OCO3HAHHE IIEHHOCTH (PU3UYECKOW HAYKH KAaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIIEH COCTABIISIOLIECH KYJIbTYPHI;

® - pa3BUTHE HAYYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K UCCIIEIOBATENBLCKOM 1€ATEIbHOCTH;

e 5) popMupoBaHus KYJbTYPbI 310POBbS M IMOLUMOHAJIBHOI0 0JIATONOJYyYHS

® - OCO3HAHME LIEHHOCTH 0e30macHOro o0pasza XKU3HU B COBPEMEHHOM TEXHOJIOTHYECKOM MUDPE,
BXHOCTH MPaBHJI OE30MACHOTO TOBEIEHUS Ha TPAHCIOPTE, HA JOpOrax, C JJICKTPUYCCKUM U
TEIUIOBBIM 000PYOBaHUEM B IOMAIIHUX YCIOBUSAX;

e - chOpMUPOBAHHOCTH HaBbIKa pedIeKCUH, IPU3HAHNE CBOETO MpaBa Ha OLIMOKY U TAKOTO K€ IpaBa y
JIPYTOro 4eI0oBeKa;

e 6) TPyIOBOr0 BOCIIUTAHUSA:

® - AaKTUBHOE Yy4YaCTHE B pEIIEHUH NPaKTHUECKUX 3a7ady (B paMKax CeMbH, 00pa3oBaTEIbHOMN
OpraHu3aIy, ropoja, Kpast) TEXHOJIOTHYECKON M COLUAIbHON HANpPaBICHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3NYeCKX 3HAHUM;

® - UHTEpeC K MPAKTUUYECKOMY U3YUEHHIO MPOQECCHii, CBA3aHHBIX C (DU3HUKOIA;

e 7)3K0JIOTHYECKOT0 BOCIIUTAHUS:

® - OpUEHTalMs Ha MpUMEHEHHe (PU3MUECKUX 3HAHWM IS pelieHus 3a7ad B 00JIaCTH OKpY’Karolei
Cpebl, TUIAHUPOBAHUSI TIOCTYIIKOB U OIIEHKHU UX BO3MOXHBIX MTOCJIECICTBHI [Tl OKPYXKAIOIIEH CPEIbI;

® - OCO3HaHHE II00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPOOJIEM U YT UX peIIeHHS;

e §8) ajanTanyMu K M3MEHSIOUIUMCS YCJIOBUAM COUMATbHOM M NPUPOJAHOM Cpeabl:

® - MOTPeOHOCTh BO B3aMMOJCHCTBUHM MpPHU BBHIMOJTHEHUH HCCIEAOBAHUNA M TPOEKTOB (PHU3NUECKON
HaIPaBJIECHHOCTH, OTKPBITOCTh ONBITY ¥ 3HAHUSIM JIPYTUX;

® - [IOBBHIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO ACATEIHHOCTD;

e - MOTpeOHOCTH, B (POPMHUPOBAHWU HOBBIX 3HAHWA, B TOM 4YHCIEe (HOPMYIUPOBATH WJEH, TOHATHUS,
TUIOTE3bI 0 (PU3HUECKUX 00BEKTaX U SBICHUSIX;

® - 0CO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUIN M KOMIIETEHTHOCTEH B 001aCcTH (DU3HKH;

® - IUTAHUPOBAHHE CBOETO Pa3BUTH B MPUOOPETEHUN HOBBIX (PU3NYECKUX 3HAHUM;

® - CTpEMJICHHE aHAJIM3UPOBATh W BBISBIISITH B3AaUMOCBS3U MPUPOJIBI, OOIIECTBA U YKOHOMHUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DU3UMUECKUX 3HAHUM;

® - OIICHKA CBOUX JACWUCTBUU C y4ETOM BIHUSHUS HA OKPYXKAIOIIYIO CPeAy, BO3ZMOXKHBIX TJI00ATbHBIX
MMOCJIECTBHUH.

METAINIPEJMETHBIE PE3YJIbTATBI

B pesynpTaTre ocBOeHHS TporpamMmbl 1Mo (U3WKE Ha YpPOBHE OCHOBHOTO OOIIETO OOpa3oBaHUS Y
oOyuatomerocsi OynyT copMupoBaHbl MeTanpeIMeTHbIe Pe3yJbTAaThl, BKIIOYAIOIINE TTO3HABATEILHBIC
YHHUBEpCaJbHble yueOHbIE JEWCTBUSA, KOMMYHHUKATHBHbIE YHUBEpCallbHble YydeOHbIe JAeicTBUS,
PETYIATUBHBIE YHUBEPCAIbHBIE YUeOHBIEC IEHCTBUSI.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jornueckue AeMcTBUA:

e BBIIBIIAITH M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKN OOBEKTOB (SABICHHN);

® YCTaHABIMBATh CYIIECTBEHHBIH NPU3HAK KIACCU(PUKAIMHM, OCHOBAaHUS Ui 00OOIICHUS H
CpaBHEHUS,

® BBIIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B paccMaTpUBaeMbIX (akTax, HJaHHBIX U
HaOIIOJICHUSAX, OTHOCSAIIUXCS K (PU3UIECKUM SIBIICHUSIM;

® BBIABJIATH MPUYMHHO-CIICACTBEHHBIE CBS3H MPHU M3YYCHHH (U3MYECKUX SIBJICHUN U MPOIIECCOB,
JeJIaTh BBIBOABI C UCITOJIB30BAHUEM Z[GIIyKTI/IBHBIX n I/IHIIyKTI/IBHBIX YMOSaKJHO‘-IeHI/If/'I, BBIJABUT'ATH
THUIIOTE3bI O B3aUMOCBSI3IX (PU3NUECKUX BEIINUUH;



CaMOCTOSITENILHO BBIOMpATh CIOCcO0 pemieHust ydeOHoW Qu3nueckol 3amaun  (CpaBHEHHE
HECKOJIBKMX BapHAHTOB PELICHUs, BHIOOp Hanboiee MOAXO/AIIETO ¢ YIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

UCII0JIb30BaTh BOIPOCHI KaK MCCIIEN0BATEIbCKUII HHCTPYMEHT IIO3HAHHUS;

MPOBOJUTH IO CAMOCTOATENBHO COCTABICHHOMY IIJIaHY OIIBIT, HECIOXHBIH (U3NUECKUit
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEA0BAHUE (PU3UUECKOTO SBICHUS;

OLIEHUBATh HAa TNPUMEHUMOCTb M JIOCTOBEPHOCTh HH(OpPMAIUIO, IOIYYEHHYIO B XOJ€
HCCIIEA0BAHUS I SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POopMysIMpoBaTh OOOOIIEHUS M BBIBOABI MO pe3yabTaTaM MpPOBEAEHHOTO
HaOJII0ACHNUS, OIIbITA, UCCIICI0BAHMS;

IIPOrHO3UPOBATh BO3MOXKHOE JayibHElIee pa3BUTHE (U3NYECKUX NPOLIECCOB, a TaKxkKe
BBIJIBUTATh TPEANOI0KEHUS 00 X PAa3BUTHH B HOBBIX YCIOBUSAX U KOHTEKCTAX.

PabGora ¢ undopmanmeii:

IPUMEHATh PA3JIMUYHbIE METO/Ibl, MHCTPYMEHTBI U 3alIpOChI NPU MTOUCKE U 0TOOpEe MHPOPMALIUH
WM JJAHHBIX C YYETOM MPEJIOKEHHON yueOHOM pu3ndeckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMALIMIO PA3IUYHbIX BUAOB U
¢bopM npencTaBieHMs;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMAIbHYIO (GOpMy MpeacTaBieHUs HMHPOpPMALUU U
WUTIOCTPUPOBATh PeLIaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, TuarpaMMaMu, HHOU rpadukoil u
UX KOMOMHAIUSIMU.

KoMMyHHKaTHBHBIC yHUBEpPCaJIbHbIC YUeOHbIE 1eHCTBHA:

B X0Jle O0CyXJeHUs y4eOHOro Marepuala, pe3yJlbTaToB JIa0OPaTOPHBIX pabOT M MPOEKTOB
3aJaBaTh BOIMPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl M BBICKA3bIBAaTh WJICH, HAIICJICHHBIC HA
peleHue 3aJjauu 1 Moiiep kaHue OaroxenaTeaIbHOCTH OOLICHHUS;

COIOCTABJIATh CBOM CYXJIEHHUS C CYXJCHUSAMH APYIMX YYaCTHMKOB JUajiora, OOHapyXHBaTb
pasinuue U CXOACTBO MO3UIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJIMYHO TIPENCTABISATh PE3yJIbTATHl BBIMOJHEHHOTO (PU3MUYECKOTO OmbiTa (IKCIIEPUMEHTA,
UCCIIEIOBaHMSI, IPOCKTA);

MOHMMaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAMBHIYaJbHOM pabOTHI NpHU
pelIeHnH KOHKPETHON (U3NYecKoil npoOaemsl;

MPUHUMATP 1I€JH COBMECTHOW NIESTEILHOCTH, OPTaHW30BbIBATh JEHCTBUS MO €€ JOCTHIKEHHIO:
pacmpenenaTh poju, 00CYyXJaTh MPOIECChl M PE3YJbTaThl COBMECTHOW pabOThI, 0000IIaTh
MHEHHSI HECKOJIBKUX JIFO/IEH;

BBIMOJIHATE CBOIO YaCTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3yibTara I10 CBOEMY HaIllpaBJIEHUIO
Y KOOPJIUHUPYSI CBOU JACUCTBUS C JPYTUMH YWICHAMH KOMaHIbI;

OLIEHUBATh KAayeCTBO CBOETO BKJIaga B OONIMI MPOIYKT TO KPHUTEPHSIM, CAMOCTOSTEIHHO
c(OpPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHUCTBHSL.

PeryasiTuBHble yHUBEpPCAJIbHbIE Y4eOHbIE 1efiCTBUA

Camoopranmu3anus:

BBISIBJIATE NPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyalUsiX, TPeOyIOIIMX Ui peIIeHUs
(hbUBUYECKUX 3HAHUN;

OPHEHTUPOBATHCSI B PA3IMYHBIX MOAXOAaX MPHUHATUS pELIeHUN (MHIUBHUIyaJdbHOE, NMPHHITHE
pellIeHns B IpyMIe, IPUHIATHE PELLICHUI TPYIIOoi);

CaMOCTOSITENTLHO COCTABJIATH AJITOPUTM PEIICHUs (PU3NUECKON 33aauu MU IIJIaHa UCCIIETOBAHUS
C yuéTOM HMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBATh
IpeiaraéMble BApuaHThl PELICHUH;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJEKBAaTHYIO OLICHKY CUTYallMU U NIPEUIaraTh riaH €€ U3MEHEHHUS;



OGBHCHHTL MNPUYIUHBI JOCTUKCHUA (HCI[OCTI/I)KGHI/ISI) PE3YIbTATOB ACATCIILHOCTHU, NaBATh OLICHKY
MPpUOOPETEHHOMY OTIBITY;

BHOCHUTh KOPPEKTHUBBI B JCSTEIBHOCTh (B TOM YHCIE B XOJ BBITOJHEHHS (HUIUICCKOTO
WCCIIC/IOBAHMSI WJIM TPOEKTa) HAa OCHOBE HOBBIX OOCTOSTEIIHCTB, M3MCHUBIIMXCS CUTYaIUi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Y/IbTATa IEIH U YCIOBUSIM;

CTaBUTH ce0sl HA MECTO JPYTroro 4eloBeKa B XOJ€ CIopa WIHM AUCKYCCHU HAa HAYYHYIO TEMY,
MMOHUMATh MOTHBBI, HAMEPEHHSI U JIOTUKY JIPYTOTO;

MIPHU3HABATH CBOE MPABO Ha OMIMOKY NPU pelIeHUH GU3NIECKUX 3a7ad WIA B YTBEPKIACHUAX HA
HAyYHBIC TEMBI U TAKOE YK€ TPABO JIPYTOTO.

INPEAMETHBIE PE3YJIBTATbBI

K xoHuy o0yuenus B 7 kjacce npeIMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE JIOJKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTH Y O0yUAIOUIUXCS YMEHHIA:

UCIOJIb30BaTh MOHATHS: (DU3HUECKHEe M XUMHUYECKHE SBJICHHs, HaOIIOJCHHE, SKCIEPUMEHT,
MOJI€JIb, TUIOTE3a, €IUHUIBI (PU3MUECKUX BEJIIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BemiecTBa (TBEpAOE, JKHUIKOE, Ta3000pa3HOE), MEXaHMYeCKOe JBHKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, NPSIMOJIMHENHOE), TpaeKTOpus, pPaBHOACHCTByIoWas cuia, Jaedopmanus
(ympyrasi, miacTuueckas), HeBECOMOCTb, COOOIIAIOIINECS COCYbI;

paznuuath sBieHus (auddQysus, TEmIoBoe MABIKEHHWE YacTUIl BEIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBWKEHME, UHEPIUs, B3aUMOJECHCTBUE TEJ, pAaBHOBECHE TBEPJBIX
TeJl C 3aKPEIUIEHHON OCBhIO BpAILEHUs, Mepeaayda aBJICHUs TBEPIBIMU TEIaMH, KUJIKOCTSIMHU U
razaMi, aTMoc(epHoe AaBlICHUE, IJIaBaHUE TeJ, NPEBPAIICHUS MEXAHUYECKOM SHEpruu) Io
ONMCAaHMI0 MX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOIIMX JaHHOE
(bu3nUecKoe SIBICHUE;

pacrno3HaBaTh IPOSBICHHE N3YUYEHHBIX (PU3NUECKUX SBJICHUI B OKPYKaIOILIEM MUPE, B TOM UHCIIE
¢u3nueckre SBJICHUS B MIPUPOJE: MPUMEPHI ABUKEHUS C PAa3IMYHBIMU CKOPOCTSIMH B KUBOU U
HEXHUBOI mpupoje, ACHCTBUE CHUIbI TPEHUS B MPHUPOJE M TEXHHMKE, BIUSHHE aTMOC(HEpHOro
JIaBJICHUS Ha KUBOM OpraHu3M, IlaBaHHe pbIO, pblyard B TeJle YeJIOBEKa, IPU 3TOM MEPEBOAUTD
MPAKTUYECKYIO 33/1a4y B yUeOHYIO, BBIIETIATH CYIIIECTBEHHBIE CBOMCTBA (MIPU3HAKHU) (PU3NYECKUX
SIBJIICHHI,

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TeN U PU3NUYECKUE SBICHUS, UCTIOIb3Ysl (PU3NUECKHUE BEIIMYNHBI
(Macca, 00BEM, IUIOTHOCTh BEIIECTBA, BPEMs, IyTb, CKOPOCTb, CPENHSAS CKOPOCTb, CHJa
YIOPYTOCTH, CHJIa TSXKECTH, BEC TeJla, CUila TPEHUs, JaBieHre (TBEPAOTO Tena, )KUIKOCTH, rasa),
BBITAJIKUBAIOIIAsl CHJIA, MEXaHW4ecKas pabdoTa, MOIIHOCTb, IJIEYO CHJIB, MOMEHT CHIIbI,
KO3((ULKUEHT MOJIE3HOro JACUCTBUS MEXaHM3MOB, KMHETHYECKass U MOTEHUHUalIbHAsl SHEPTrus),
IpU ONHMCAHUU NPABUIBHO TPAKTOBATh (PU3MUECKUH CMBICI HCIOJIB3YEMbIX BEJIHYUH, HMX
0003HaYEeHUSI U €IMHUIBI (PU3NYECKUX BEIMYMH, HAXOIUTh (POPMYJIbI, CBS3BIBAIOLINE JAHHYIO
($u3NYeCKy0 BETUUNHY C IPYTUMHU BEITMUYMHAMM, CTPOUTH IpadUKHU M3y4EHHBIX 3aBUCHMOCTEN
(hUBUYECKUX BETHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKUE SBJIEHUS M TIPOLECCHI, HCIONB3YS IpaBuiIa
CJIO’KEHUsI cuJl (BJIOIb OAHOM mpsiMoit), 3akoH I'yka, 3akoH Ilackas, 3akoH Apxumena, MpaBUIIo
paBHOBecHs pbluara (010Ka), «30J10TO€ IPABUII0» MEXaHUKH, 3aKOH COXPAaHEHUSI MEXaHUYECKOM
SHEpPruM, NpU OTOM JaBaTh CIOBECHYIO (DOPMYJTHPOBKY 3aKOHa W 3alUCBIBaTh €ro
MaTeMaTU4YECKOE BBIPAXKEHUE;

OOBSCHATH (PU3NYECKUE SIBJICHUS, MPOLIECCH W CBOMCTBA TEJ, B TOM YHCJIE€ U B KOHTEKCTE
CUTYali NMPaKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbISABIISITh IPUUMHHO-CIIEACTBEHHBIE CBA3H,
CTpOUTHh OOBSCHEHHE W3 1—2 JIOTMYECKHUX IIaroB ¢ OMOpod Ha |—2 HM3Yy4EHHBIX CBOWCTBA
(bu3nYecKuX sIBICHUH, PU3NUECKUX 3aKOHA HITH 3aKOHOMEPHOCTH;

pemath pacuéTHble 3a7aud B 1—2 AEWCTBUS, MCHOJIB3YS 3aKOHBI U (POPMYIIBI, CBSA3BIBAIOIINE
¢u3nyuecKkre BEIMYMHBI: HAa OCHOBE aHAlM3a YCIIOBUS 3a/layM 3aIMChIBaTh KPAaTKOE YCIOBHE,
MOJICTABIIATH (PHU3UUECKUE BETMUMHBI B (POPMYIIBI M TPOBOIUTH PACUEThl, HAXOAUThH CIIPAaBOYHBIC



JAHHbIE, HEOOXOIMMBIEC JUIsl PELIeHMs 3aJad, OLEHHBAaTh pPEAIMCTUYHOCTh MOJYYEHHOM
(bU3HUYECKON BETUYNHBL;

pacrio3HaBaTh MpPOOJEMBI, KOTOPbIE MOKHO PEIIUTh NMPH MOMOLIM (PU3UYECKHX METOJOB, B
OIMCAaHUM HCCIIEJIOBAHUS BBIJCIATH IIPOBEPAEMOE IMPEAIONOKEeHHE (TMIIOTe3y), pa3iuyarh U
HMHTEPIPETUPOBATH MOJIYYEHHBIM pe3ysbTaT, HAXOAUTh OIMOKH B XOJI€ OIBITA, JIEJIaTh BHIBObI
110 €r0 pe3yJIbTaTaMm;

IIPOBOJUTH ONBITHl IO HAOIIOAECHUIO (U3NYECKUX SIBICHUH MM (PU3MUYECKMX CBOWCTB Tel:
(GbopMyIMpOBaTh NpPOBEpsAEMBbIE HPEINON0KEHUA, COOMpPaTh YCTAaHOBKY H3 IPEII0KEHHOTO
000pyZ0BaHUs, 3aMMCHIBATH XO/1 OIBITa U POPMYIMPOBATH BBHIBOJIBL;

BBIIIOJHATh IPSIMBIE M3MEPEHUsI DPACCTOSIHUS, BPEMEHM, Macchl Tena, o0bEMa, CHIIBI U
TeMIIepaTyphl C UCIOIb30BAHUEM AaHAJIOTOBBIX U LIU(POBHIX NPHUOOPOB, 3aMHUCHIBATH TOKA3aHUS
puOOPOB ¢ YIETOM 3aJaHHON a0COTIOTHOW MOTPEITHOCTH U3MEPEHUH;

NPOBOJUTH HCCIENIOBAaHME 3aBUCHMOCTH OIHOM ()M3WYECKOM BEIMYUHBI OT JAPYrod c
HCIOJIb30BAHUEM MPSIMBIX U3MEPEHHH (3aBUCUMOCTU IYTH PABHOMEPHO IBIIKYLIETOCS Tella OT
BPEMEHM JBWKEHMSI Tella, CHUJIbl TPEHHUS CKOJBXKEHHS OT Beca Teja, KadecTBa 00pabOTKu
IIOBEPXHOCTEN TEJI U HE3aBHUCHUMOCTH CHJIBI TPEHMS OT IUIOLIAJU CONPUKOCHOBEHHUS TEJ, CHUJIBI
YOPYTOCTH OT YUIMHEHUS MPY>KUHBI, BHITAJIKUBAIOLIEH CUIIBI OT 00bEMa MOrpyKEHHOW YacTH
Tela M OT IUIOTHOCTU JKUAKOCTH, €€ HEe3aBUCHUMOCTU OT IJIOTHOCTH Teljla, OT TIyOMHBI, Ha
KOTOPYIO MOTPYXEHO TEJ0, YCIOBUN IJIaBaHUS TE€J, YCIOBUM paBHOBECHUS phlyara v OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUM Y4Y€OHOI'O HCCIIEJIOBAaHUS, COOMpaTh YCTAHOBKY M BBIIOJHSTDH
U3MEPEHUs, CIeAys NPEUIOKEHHOMY TIUIaHy, (UKCHPOBATh pE3yNbTaThl IMOJyYCHHOM
3aBUCUMOCTH (PU3NYECKUX BEJIMYUH B BUJIE IPEUIOKEHHBIX TaOIUI U IPaUKOB, JeN1aTh BBIBOABI
10 pe3yJbTaTaM UCCIEA0BaHU;

MIPOBOJIUTh KOCBEHHBIE M3MEPEHUsSI (PU3MUECKUX BEIWYHH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO TeENa, CUJa TPEHMSI CKOJBKEHHUS, [aBIEHUE BO3]yXa, BBITAIKUBAIOLIAS CHJIA,
JeCTBYIONIAs Ha MOTPYKEHHOE B KHUIKOCTh TENI0, KOA((UIIMEHT MOJIE3HOT0 AEHCTBHUS MPOCTHIX
MEXaHU3MOB), CJeays NPENIOKEHHON MHCTPYKLMHU: MPU BBIIOJHEHUH H3MEPEHUil coOMpaTh
AKCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISITh 3HAUEHUE CKOMOMN BEIHUYNHBI,

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
yKa3blBaTh TNPUHIUIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIONINECs COCy bl, OapoMeTp, phlyar, MOJABUKHBIA U HETOABHKHBIN OJIOK,
HAaKJIOHHAs IJIOCKOCTh;

XapaKTepu30BaTh MPUHIUIBI JIEHCTBUS HM3YyYEHHBIX NPUOOPOB U TEXHUYECKUX YCTPOMCTB ¢
ONOpOM Ha HX ONHMCaHHA (B TOM YHCIE: NONUIMIIHUKH, YCTPOHCTBO BOJOIPOBOAA,
TUIPaBIMYECKUN Tpecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HACOC, apeoMETp), HMCIONb3Ys
3HaHUS O CBOWCTBaX (PU3MUECKUX SBIEHUMM M HeoOXoauMmble (U3NYECKHE 3aKOHbI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIMIO O MPUMEPAX) MPAKTUYECKOTO HCIOJIb30BAHUS
(bu3NYecKUX 3HAaHUHM B MOBCEIHEBHOM KM3HM /sl o0ecrieueHnst 6€30MacHOCTH NP 00paIlieHuu
¢ mpulOopaMu U TEXHUYECKHMMH YCTPOMCTBAMH, COXPAHEHUS 370POBbS U COOIIOJCHHS HOPM
9KOJIOTUYECKOI0 ITOBEJCHUS B OKPYKAIOIIEH Cpelie;

OCYILIECTBISATH OTOOP MCTOYHUKOB MH(poOpManuu B VHTEepHETE B COOTBETCTBUHU C 33JaHHBIM
MIOMCKOBBIM 3allpOCOM, HA OCHOBE HMEIOLIMXCA 3HAHUM M NYTEM CPAaBHEHMs Pa3IMYHbIX
HCTOYHUKOB BBLIEATh MHGOPMAIUIO, KOTOpas SIBISETCS MPOTHUBOPEYUBON WM MOXKET ObITh
HEJI0CTOBEPHOM;

UCTOJb30BAaTh IPHU BBHIINOJHEHWM YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJIAPHYIO JIUTEpaTypy
(GU3MYECKOro CoAep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl ceth VIHTepHeT, BlaxeTh
npuéMamMu KOHCIIEKTUPOBAHMS TEKCTa, MpeoOpa3oBaHus MHGOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3J1aBaTh COOCTBEHHBIE KPATKUE MMCbMEHHBIE U YCTHBIE COOOILIEHHS Ha OCHOBE 2—3 UCTOYHUKOB
uHpopManuu GU3NIECKOTO COACPIKaHUs, B TOM YHCIIE MyOINYHO e7aTh KpaTKUe COOOIEHHS O
pe3yabTaTax IMPOEKTOB MM Y4YeOHBIX HCCIEIOBaHMM, IPU 3TOM TIPaMOTHO HCIOJIb30BATh
M3YyYEHHBIN MOHATUUHBIN anmapar Kypca (pU3UKH, COPOBOXIATh BHICTYINICHHE MTPE3CHTAIHCH;



IIPU BBIIOJHEHUU YUEOHBIX NMPOEKTOB U UCCIICAOBAHUH pacnpeensTh 005S3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABICHHBIMH 3aJadaMM, CIEIUTb 3a BBIINOJHEHUEM IUIaHA JICHCTBHM,
aJIeKBaTHO OLIEHUBATh COOCTBEHHBIM BKJIQJA B JEATEIBHOCTH TPYIIBI, BBICTpAUBATh
KOMMYHHMKaTUBHOE B3aUMOJCICTBHUE, YUUTHIBAsI MHECHUE OKPYKAIOLIUX.

K koniy o0y4yenus B 8 kijiacce mpeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPAXKATh
Cc(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCSA YMEHUIL:

UCIOJIb30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE JIBUKEHHUE aTOMOB U MOJIEKYI,
arperaTHble COCTOSIHMSI BEILLECTBA, KPHUCTANIMYECKUE U aMOp(HbIE Tena, HACHILEHHBIH U
HEHACBILICHHBIA Iap, BIAKHOCTh BO3/yXa, TEMIIEpAaTypa, BHYTPEHHSsS SHEPrus, TEIIOBOM
JBUraTellb, AJIEMEHTAPHBIM SJIEKTPUYECKUH 3apsj, 3JEKTPUYECKOE I0JIe, HPOBOJHUKU U
IUAJIEKTPUKH, TIOCTOSTHHBIHM EKTPUUECKUI TOK, MarHUTHOE T0JIE;

pa3nuyath SBJIECHUSA (TEIUIOBOE paclIMpPEeHHe U cxKaThe, TeIulonepeiaya, TeII0BOe PaBHOBECHE,
CMauyMBaHME, KAlWJUIAPHbIE SIBJIECHUS, UCIAPEHHUE, KOHACHCAIMS, IUIaBIE€HUE, KPUCTAIIN3aLMs
(oTBepaeBaHKEe), KHUIIEHHE, Temuionepeaada (TEIUIONPOBOJIHOCTh, KOHBEKIUS, HW3IIYYCHHE),
UIEKTpHU3alMs Tel, B3aUMOACUCTBUE 3apsAlOB, JEHCTBUS 3JIEKTPHUUECKOrO0 TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJENCTBHE MAarHUTOB, NEHCTBHE MArHUTHOTO IOJSl HA MPOBOJHUK C TOKOM,
JIEKTPOMAarHuTHasE UHAYKLHKS) 110 OMUCAHMIO UX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE (PU3NYECKOE SBIICHUE;

pacro3HaBaTh MPOSIBIICHHE H3YYCHHBIX (DU3NYECKHX SBJICHUN B OKPYKAIOIIEM MUPE, B TOM YUCIIE
¢usnyeckue SBICHHUS B NPUPOJE: MOBEPXHOCTHOE HATSDKEHHE M KalMWJUIAPHBIE SIBJICHUS B
pUPOJIE, KPUCTALIB B Ipupoe, u3inydeHne ConHIa, 3aMep3annue BOAOEMOB, MOPCKUE OpH3BI,
o0pa3oBaHMe POCHI, TYMaHa, HHEsl, CHETa, JJIEKTPUUYECKHE SBJIECHUS B aTMOc(hepe, JEKTPUIECTBO
KHUBBIX OPTaHW3MOB, MarHUTHOE TOJe 3eMiIH, Apeiid MOI0COB, POJIb MAarHUTHOTO TOJS JUIS
XKU3HU Ha 3emiie, MOJSIPHOE CUSIHUE, IPU 3TOM MEPEBOAMUTH NPAKTHUECKYIO 3a7auy B y4eOHYIO,
BBIJIEJISITh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) PU3NYECKUX SBJICHUI;

OIMCHIBATh U3YUYECHHBIE CBOMCTBA TEN U PU3NUYECKUE SABICHUS, UCTIOIb3Ysl (PU3NUECKHUE BEIIMYNHBI
(TemnepaTypa, BHYTPEHHSIS SHEPIHsl, KOJIUYECTBO TEIUIOTHI, yAeIbHas TeIUIOEMKOCTh BEIIECTBa,
yaenpHas TeIuloTa IUIaBJIEHUS, YZAelbHas TeIuloTa HapooOpa3oBaHMs, YyAEIbHAas TEIuloTa
CropaHusi TOIUIMBA, KO3()(PUIMEHT MOJIe3HOr0 NeHCTBUS TEIUIOBOM MAallMHBI, OTHOCHTEIbHAS
BJIQXKHOCTh BO3AyXa, JJIEKTPUYECKUH 3apsijl, CWIa TOKa, DJIEKTPHUUECKOE HampsKeHHe,
COIIPOTHBIIEHUE MPOBOJHUKA, YJEIbHOE CONPOTUBIEHHE BEIIECTBAa, pabOTa M MOUIHOCTb
ANEKTPUYECKOTO0 TOKa), MpPU ONHMCAHWM TMPABWIBHO TPAKTOBaThb (U3UYECKUN  CMBICI
UCIOJIb3yEMbIX BEIMYMH, 0003HAYEHUS U €AMHUIBI (PU3UYECKUX BEIUYHH, HAXOAUTh (POPMYIIbI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYIO0 BEJIMYUHY C APYTMMM BEJIMYMHAMHU, CTPOUTH IpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NYECKHE SIBICHUS U MPOIECCHI, HMCIOJb3Ysl OCHOBHBIE
TMIOJIOXKEHUS MOJIEKYIISIPHO-KUHETHYECKON TEOPUH CTPOEHUS BEIIECTBA, IPUHIIUII CYNIEPIO3UINH
noJieil (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHMs 3apsia, 3akoH Oma Ui yyacTka ILem,
3akoH JDxoyns—JleHna, 3aKOH COXpaHEHUS DSHEPrUM, NpU OTOM JaBaTb CJIOBECHYIO
(GbopMyIMPOBKY 3aKOHA U 3aIIUCHIBATh €0 MAaTEMaTHYECKOE BBIPayKEHUE;

OOBSICHATh (hPU3MUYECKHE TPOLIECCHl U CBOICTBA Tel, B TOM 4YHCIE€ M B KOHTEKCTE€ CUTyalUi
MIPAKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BbBISBIATh NMPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
o0bsicHeHHE U3 1—2 JOTMYECKUX IaroB C ONnopoi Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX
SIBJIIGHUH, GU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3aaud B 2—3 JEWCTBUS, UCIOJIb3YS 3aKOHBI U (HOPMYIBI, CBS3BIBAIOLINE
¢u3nyeckre BENWYMHBI: Ha OCHOBE aHAJIM3a YCIIOBHS 33/1a4M 3alMChIBaTh KPaTKOe YCIOBHE,
BBISIBJIATh HEAOCTATOK JAHHBIX Ul pelIeHMs] 3aJadyd, BbIOMpAaTh 3aKOHbI M (OPMYIIHI,
HEOOXoAUMBIE ISl € pelleHus,, TPOBOIUTh PAacYEThl M CPaBHHUBATH IMOJYYCHHOE 3HAYCHUE
(Gu3n4ecKoil BEITMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh MPOOJIEMBI, KOTOPbIE MOXXHO PELIMTh IpPHU IMOMOIIM (PU3HYECKHX METOMOB,
HCIOJIb3YSl OINKCAaHUE MCCIEA0BAaHUSA, BBLIEIATH IMPOBEPSEMOE IPEANONIOKEHUE, OLIEHUBATH
IIPABUIIBHOCTb MOPsAKA IPOBEACHUS UCCIIEI0BaHMs, A€IaTh BEIBObI;

[IPOBOJIUTH OIBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SBICHUH WM (PU3MUECKUX CBOMICTB Ten
(KanWJUIApHBIE SBJIECHUS, 3aBUCHMOCTh JIAaBJIEHUS BO3AyXa OT €ro o0béMa, TeMmIepaTypsl,



CKOPOCTH TMpOILIECCa OCTBIBAHUS W HArpeBaHus IIPU M3IYYCHHH OT LBETA M3JIyYarolleH
(moruyomaroniei) MOBEPXHOCTH, CKOPOCTh MCIAPEHUS BOJBI OT TEMIEPATYpbl >KUIKOCTH U
iomanyu €€ MOBEPXHOCTH, JNIEKTPU3ALMA TEN W B3aUMOICHCTBHE JJIEKTPUYECKUX 3apsloB,
B3alMO/JICIICTBME IIOCTOSIHHBIX MAarHUTOB, BHU3yaJM3allMsi MAarHUTHBIX II0JIEHW MOCTOSIHHBIX
MarHuToB, ACHCTBHS MarHUTHOIO IIOJS HA IPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHUTa,
CBOWCTBA  DJEKTPOJABUIaTeisi  IMOCTOSHHOIO  TOKa):  (OpMyIMpOBaTh  MPOBEpsiEMbIC
IPEIIOI0KEHNs, COOMpaTh YCTaHOBKY W3 INPEATI0KEHHOro O00OpYHOBaHMs, OMMCHIBATH XOJ
OTbITa M POPMYITUPOBATH BHIBOJIBI;

BBITIOJHATH NPSAMBIE U3MEPEHUS TEMIIEPATYPbI, OTHOCUTEIIBHOH BJIAKHOCTH BO3/1yXa, CUJIbI TOKA,
HaNpsDKEHUs C MCIIOJIb30BAaHMEM aHAJIOTOBBIX HNPUOOPOB M JAaTYUKOB (PU3MUECKUX BEIUYUH,
CpaBHUBATh PE3yJIbTATHI U3MEPEHUH C YUETOM 33/1aHHOM aOCOJIIOTHOW MOTPEIIHOCTH;
MPOBOJIUTH HCCIIEJIOBAaHME 3aBUCHMOCTH OJHOM (PU3MUYECKOW BEMUYMHBI OT JPYro C
HCIOJIb30BAHUEM NPSAMBIX U3MEPEHUH (3aBUCHUMOCTb CONIPOTUBIIEHUS IPOBOJHHUKA OT €r0 JAJIUHBI,
IUIOUIA/IA MONEPEYHOI0 CEUYEHUsl M YJENbHOIO CONPOTHUBIIEHUS BEIIECTBA IPOBOJHHUKA, CHUJIBI
TOKa, MIAYLIEr0 Yepe3 IMPOBOJHUK, OT HANpPsIKEHUS HAa IPOBOJHHUKE, MCCIEIOBAHUE
IIOCJIE0BATEIBHOIO U MApaJJIEIbHOIO COEIMHEHNH TPOBOJHUKOB): IJIAHUPOBATh UCCIIEI0OBaHHE,
coOHMpaTh YCTAaHOBKY U BBIIOJHATh U3MEPEHHUS, CleAys NMPEATIOKEHHOMY IUIaHy, PUKCHUPOBAThH
pe3yabTaThl MOMYYCHHON 3aBHCHMOCTH B BHJE TaOMUI] W TpauKOB, JAEIaTh BBIBOJBI IO
pe3yJibTaTaM MCCIEA0BaAHNUS;

IIPOBOJIUTH KOCBEHHBIE M3MEpEeHHs (PU3MUECKUX BEIUUYHUH (yIelibHas TEII0EMKOCTh BEIIECTBa,
COIIPOTHBIIEHUE IPOBOJHUKA, paboTa M MOLIHOCTh 3JEKTPUYECKOr0 TOKa): IUIAHUPOBATh
U3MepeHusi, cOOupaTh 3KCIEPUMEHTAIbBHYIO YCTAHOBKY, CIE1ys MIPEIJI0KEHHON NHCTPYKIUU, U
BBIYHCIIATh 3HAYECHNUE BEIMYNHBI,

co0Jr01aTh MpaBUiIa TEXHUKU O€30IIaCHOCTH IIPU paboTe ¢ 1abopaTopHbIM 000pYy1I0BAHUEM;
XapaKTepu30BaTh MPUHIUMBI JEHCTBUS W3y4EHHBIX MPUOOPOB M TEXHUYECKUX YCTPOWCTB C
OMOpOM Ha WX ONHMCaHHA (B TOM 4YHCIIE: CUCTEMa OTOIUIEHHUS OMOB, TMTPOMETp, MapoBas
TypOMHa, aMIIepMETp, BOJBTMETP, CUETUMK DJIEKTPUUECKON SHEPTUH, HIIEKTPOOCBETUTEIbHBIE
pUOOpHI, HarpeBaTeNbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), AIEKTPUUYECKHE NPEIOXPaHUTEIH,
JIEKTPOMArHUT, 3JIEKTPOABHUraTelb IOCTOSIHHOTO TOKa), MCIOJb3ysl 3HAHUS O CBOMCTBAax
(bu3nyecKux sIBICHUN U HEOOXO0AUMbIE PU3NYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTHIE TEXHUYECKHE YCTPONCTBA M M3MEPHUTEIbHBIE MPUOOpPHI MO CXeMaM U
CXEMaTHUYHBIM pHUCYHKaM (KMJIKOCTHBI TEepMOMETp, TEpPMOC, ICHUXPOMETp, THUIPOMETD,
JIBUTATEIh BHYTPEHHETO CrOPAaHMUsI, JIEKTPOCKOII, PEOCTaT), COCTABIATH CXEMbI ANEKTPUUECKUX
Lenel ¢ NocaeA0BaTebHbIM U NMAapAJIEIbHBIM COSMHEHUEM 2JIEMEHTOB, pa3jinyasl yCIIOBHBIE
0003HaYEHHUSI PJIEMEHTOB JIEKTPUUECKHX IETei;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIIUIO O MPUMEPAX) MPAKTUYECKOTO HCIIOIb30BaHUS
(¢u3NYeCKUX 3HAaHUHM B MOBCEIHEBHOM XM3HM JUIs oOecriedeHns: 0€30MacHOCTH U 0OpalleHNH
c mpulOopaMu U TEXHUYECKHMMM YCTPONMCTBAMH, COXPAHEHUS 370POBbS U COOJIIOJCHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYXKAIOLLEN CPELE;

OCYILIECTBIATh MOUCK HH(popManuu (U3NUecKoro conepxanus B MHTepHeTe, Ha OCHOBE
UMEIOIUXCSd 3HAHUM U MNyTéM CpaBHEHUS JIOMOJHUTENbHBIX HCTOYHUKOB BBIJENATH
uH(pOpMaIINIO, KOTOPasi SBJISIETCS POTUBOPEUHBOIT I MOKET OBITh HEIOCTOBEPHOM;
UCTOJb30BaTh IPHU BBIINOJHEHWM Y4YEOHBIX 3aJaHUi HAayYHO-TIOMYJIAPHYIO JIUTEpaTypy
(u3MYECKOTO COJiep’KaHus, CIpPaBOYHbIE MaTepHalbl, pecypchl ceTu HHTepHeT, BIaneTh
npuéMamMu KOHCIIEKTUPOBaHMs TEKCTa, MpeoOpa3oBaHus HMH(GOPMAIMM M3 OJHOW 3HAKOBOM
CHCTEMBI B IPYTYIO;

co371aBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKHUE YCTHBIC COOOIIeHUs, 00001as nHpOpMAITHIO
U3 HECKOJIBKUX MCTOYHUKOB (PU3MUECKOIO COAEPIKaHUs, B TOM UYUCIIE MyOJUYHO MPEJICTABIATh
pe3ysbTaThl MPOEKTHOM WM HCCIEN0BATENIbCKOW JEATENIBHOCTH, IIPH 3TOM TIPaMOTHO
UCIOJIb30BaTh U3YUYCHHBIM MOHATUHHBIN annapar Kypca (pU3MKH, CONPOBOXKIATh BBICTYIICHHE
MPE3EHTALNEN;

IIPU BBITMIOJIHEHUH Y4EOHBIX MPOEKTOB M MCCIEIO0BAHUN (PU3UUECKUX MPOIECCOB PACIPEACTIATH
00513aHHOCTH B I'PYIINE B COOTBETCTBUU C ITOCTABICHHBIMHU 3aJjauaMH, CIEUTh 32 BBINOJIHEHUEM
IJIaHa JEHCTBUI M KOPPEKTHPOBATH €ro, aJeKBaTHO OIICHWBATh COOCTBEHHBIM BKJIAl B



JESATEIBHOCTh  IPYNIBI, BBICTpaMBaThb KOMMYHHKAaTMBHOE B3aUMOJEHCTBUE, IPOSBIIAA
TOTOBHOCTb pa3periaTh KOH(IUKTHI.

K xoniy o6yuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUIL:

HCII0JIb30BaTh MOHTHS: CUCTEMA OTCUYETA, MaTEpUATIbHAS TOUKA, TPAEKTOPHSI, OTHOCUTEIBHOCTh
MEXaHUYECKOTo JIBUOKEHUS, negopmanus (ynpyras, IUTACTHYECKast), TpEHueE,
[EHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO
TBEPJI0€ TEJI0, LEHTP TSKECTH TBEPJOrO Tella, paBHOBECHE, MEXaHUYECKUE KOJeOaHHs U BOJIHBI,
3BYK, HH(pa3BYK M YIBTPa3BYK, JIEKTPOMArHUTHBIC BOJIHBI, IIKAJIa 3JIEKTPOMArHUTHBIX BOJH,
CBET, OJIM30PYKOCTh M JTAJIbHO30PKOCTh, CIIEKTPbl UCITYCKaHMs U MOIJIOIIEHHs, anbda, 6era- u
raMMma-u3J1ydeHus, U30TOIbl, IA€pHAst SHEPTeTUKA,;

paznuyath  ABJIEHUS (paBHOMEPHOE U HEPAaBHOMEPHOE IPSMOJIMHEHHOE JIBUJKEHUE,
PaBHOYCKOPEHHOE INPAMOJMHEHHOE IBHM)KEHHE, CBOOOJHOE IMaJeHHuEe Tell, PaBHOMEPHOE
JBUKEHHE [0 OKPYKHOCTH, B3aUMOJEMCTBHE TeEJ, PEaKTHUBHOE IBM)KEHUE, KOJIeOATEeIbHOE
JBIDKEHUE (3aTyxalolllueé M BbIHYXKJEHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBHMKEHHE,
OTpaXEHHUE 3BYKA, MPSIMOJIMHEHHOE pPACIpOCTpaHEHUE, OTPAKEHHE U INPEIOMIICHHE CBETA,
[IOJJHO€ BHYTPEHHEE OTPAXKEHUE CBETa, pa3jioKeHUEe OeJoro cBeTa B CIEKTP U CIIOKEHHUE
CHEKTPAJbHBIX LBETOB, JMUCIEPCHsI CBETa, €CTECTBEHHAs PaJMOaKTUBHOCTb, BO3HUKHOBEHUE
JMHEWYaToOro CeKTpa U3JIy4eHHs) 10 ONMCAHHUIO UX XapAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JAaHHOE PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MPOSBICHHE U3YICHHBIX (PU3UIECKUX SBICHUI B OKPY’KAIOIIEM MUPE (B TOM YHUCIIE
¢bu3nveckre SBICHUS B IPUPO/IE: PUIIMBEI M OTIIUBBL, ABMKeHHE M1aHeT COTHEYHOW CHCTEMBI,
PEaKTUBHOE JBM)KEHUE KMBBIX OPTaHU3MOB, BOCIPUATHE 3BYKOB KUBOTHBIMHU, 3€MJIETPSICEHUE,
ceificMMuYecKHe BOJIHBI, IlyHAMH, 3X0, [IBETA TEJI, ONTUUYECKUE SIBJICHUS B IPUPOJIE, OMOJIOrHUECKOe
JecTBUE BUAMMOTO, YIbTPa(HUOIETOBOIO M PEHTI€HOBCKOIO H3IYyYEHHUH, €CTECTBEHHBIN
paavoaKTUBHBIN (POH, KOCMUYECKUE JTyYH, PAIMOAKTUBHOE U3Ty4eHHE MPUPOJIHBIX MUHEPAJIOB,
JEHCTBUE DPAJMOAKTUBHBIX M3JIyYEHHN HAa OpPraHM3M 4YeEJIOBEKa), IPH 3TOM IEPEBOAUTH
MPaKTUYECKYIO 3a/]auy B y4eOHYI0, BBIEIISATh CYIIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3HUECKUX
SIBIICHUI;

OIMCBIBATh N3YUEHHBIE CBOMCTBA TeJ U (PU3HUECKUE SBICHUS, UCTIONB3YS (PU3HUECKUE BEINUUHBI
(cpeaHsii M MTHOBEHHass CKOPOCTb Tejla NpPU HEPAaBHOMEPHOM JIBUJKEHUH, YCKOPEHHE,
NEepEMEIEHUE, TyTh, YIJIOBas CKOPOCTb, CWJIA TPEHHUS, CHUJA YNPYTOCTH, CHJIA TSKECTH,
yCKOpeHue CcBOOOJHOIO MajeHHus, BEC Tejla, UMITYJIbC Tela, UMIYJbC CHIIbI, MEXaHUYeCcKas
paboTa M MOIIHOCTb, MOTEHIMANbHAsI DHEPrus Tejla, MOJHATOr0 HaJ MOBEPXHOCTHIO 3E€MIIH,
MOTEHLIMAJIbHAS SHEPrus CXKAaTOM MpYKUHBI, KHHETUYECKas SHEprus, MOJHas MeXaHUdecKas
SHEprus, MepuoJ M YacToTa KojiebaHuil, /UIMHA BOJIHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpOCTbh CBETa, IMOKa3aTeilb IPEJOMJIEHUS CPeIbl), IPU ONHCAHUM TMPABUIBHO TPAKTOBATH
(¢u3nYecKUil CMBICT UCIOIB3YEMbIX BETMYMH, 0003HAUEHUS U €IUHMIIBI (PU3NYECKUX BEITHYHUH,
HaXOJIUTh (POPMYJIbI, CBSA3BIBAIOIIUE TAHHYIO (PU3NYECKYIO BEJIMYUHY C JIPYTUMH BEJIIMYMHAMH,
CTPOUTH TPaPUKH N3YUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIUYHH;

XapakTepu3oBaTh CBOMCTBa TeJ, (U3MYECKHE SBJICHHS M MPOLECCHI, HCMONb3Yysd 3aKOH
COXPAaHEHHUS PHEPIHH, 3aKOH BCEMUPHOTO TATOTEHMS, MPUHILIUII CYNEPIIO3ULIUN CHJI, IPUHIIMII
OTHOCUTENBHOCTH ['anmuies, 3akoHsl HbIOTOHA, 3aKOH COXpAaHEHUS HMIIYJIbCA, 3aKOHBI
OTpPaXEHUS U TPEIIOMIICHUS CBETa, 3aKOHbI COXPAHEHHUS 3aps0BOrO U MAacCOBOTO YHUCEN MpU
SJICPHBIX pEaKIMsIX, IPU 3TOM JaBaTh CIOBECHYIO (DOPMYTUPOBKY 3aKOHA M 3aIlUCBIBATh €TI0
MaTEeMaTHYeCKO€E BhIPAXKECHUE;

OOBSICHATh (hU3MUYECKHE MPOLECCHl U CBOMCTBA Te€l, B TOM 4YMCIE€ M B KOHTEKCTE CUTYalMi
IIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATH NMPUUYUHHO-CIEACTBEHHBIE CBSI3H, CTPOUTH
00BsCHEHHE M3 2—3 JOTHYECKUX IIaroB ¢ OMOpPOM Ha 2—3 M3YYECHHBIX CBOMCTBA (PU3MUECKHUX
SBJICHHUM, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemars pacu€THbIE 3a1auu (ONUparoLIMecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ys 3aKOHBI
u (opMynbl, CBA3BIBAIONIME (PU3MUECKUE BEIMYMHBI: HAa OCHOBE aHalU3a YCIOBMS 3aJa4yM
3alUCBIBaTh KPAaTKOE yCJOBUE, BBIABIATH HEJOCTAIOIINE MM M30BITOYHBIC JaHHBIC, BHIOMPAThH



3aKOHbl M (OPMYNbI, HEOOXOAUMBIE [UIS PELICHUs, HPOBOAUTH pPACUYETBI M OLIEHUBAThH
PEATMCTUYHOCTD MOJIYYCHHOTO 3HaUeHHs (PU3MUECKON BEIIMUHMHBI,

pacrio3HaBaTh MPOOJIEMBI, KOTOPble MOXXHO PEHIMTh MpPHU MOMOIIM (PU3UYECKUX METOIOB,
UCIOJb3Yysl OINUCAaHHME MCCIECIOBAHUA, BBIACIATH IIPOBEPSIEMOE NPEINOI0KEHUE, OLIEHUBAThH
NPAaBUIBHOCTh TOPSAJKA TPOBEICHHS MCCIEJOBAaHUS, J€laTh BBIBOABI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIIOAEHUH U OIIBITOB;

IIPOBOJIUTH OIBITHl 10 HAOIIOAECHUIO (DU3NYECKUX SBICHUNH WM (U3UUYECKUX CBOMCTB Tel
(u3ydyeHue BTOpOro 3akoHa HplOTOHa, 3aKOHA COXpaHEHMsI SHEPIUHU, 3aBHCUMOCTb IEpHOIA
KoJIeOaHU TPYKMHHOTO MasITHUKA OT MAaCChI IPy3a M )KECTKOCTHU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Ibl MQJIBIX KOJIeOaHUH, NPAMOIMHENHOE pacpoCTPaHEHUE CBETa, pa3iokKeHHue 0esnoro
CBETa B CHEKTP, U3yYEHUE CBOMCTB M300paKEHUS B INIOCKOM 3€pKajie U CBOMCTB M300paxeHus
npeaMera B COOMparoiei JInH3e, HaOII0JeHUE CIUIONIHBIX U JIMHEHYAThIX CIIEKTPOB U3IY4YCHNUs):
CaMOCTOSITENILHO COOMPATh YyCTAaHOBKY M3 M30BITOYHOIO HAOOpa 000pyI0BAHNUS, ONUCHIBATE X0
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOIBL;

MIPOBOJIUTH TPU HEOOXOIMMOCTH CEpHUI0 MPSIMBIX M3MEPEHUH, OINpeNeNss CpelHee 3HaueHUe
u3MepsieMoil BennuuHbl ((poKycHOE paccTosiHue coOuparomieil JTUH3bI), 000CHOBBIBATH BBIOOD
criocoba u3MepeHus (H3MEPUTEILHOrO Ipudopa);

IIPOBOJIUTH HCCIIEIOBAaHUE 3aBHUCUMOCTEH (PM3NYECKUX BEIMYUH C HUCIOJIb30BAHUEM IMPSAMBIX
M3MEpeHu# (3aBUCUMOCTh IIyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBIKEHUH 0€3 HadalbHOM
CKOpOCTH, ITepro/ia KojJeOaHNi MaTeMaTHYeCKOro MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTja
OTpPaKEHHsI CBETa OT yIJla MaJeHHs M yIiia MPENOMIICHHsS OT yrjia MaJeHus): IUIaHUpOBATh
HCCIIeIOBaHKE, CaMOCTOSATENIBHO COOMPATh YCTAaHOBKY, (PMKCHPOBATh PE3YJIbTaThl MOJYyYEHHOM
3aBHCUMOCTH (PU3NYECKUX BEIMYHMH B BUJIE TAOJHUI U TPaUKOB, A€TIaTh BHIBOJIBI 10 PE3yIbTaTaM
HCCIIEI0BaHMS;

MIPOBOJIUTH KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BETUYMH (CPEe/IHss CKOPOCTh U YCKOPEHUE Tela
MPpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOpEHHE CBOOOIHOTO TaJeHHs, JKECTKOCTh IPYKHHEI,
KOA(Q(QUIMEHT TPEHHs CKOJbKEHHs, MeXaHndyeckas paboTa W MOIIHOCTb, YAacTOTa U INEPHOA
KOoJIeOaHWH MaTeMaTHYecKOro W MPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHiia COOMparomei
JMH3BI, PAAMOAKTUBHBIA (OH): IJIAHHPOBATH H3MEPEHUs, COOMpaTh HKCHEPUMEHTAIbHYIO
YCT@HOBKY M BBITIOJIHATH H3MEPEHHUS, CIIeYS IPEI0KEHHONH HHCTPYKIINH, BEIYUCIISITh 3HAYCHUE
BEIMYMHBl U aHAJIU3UPOBATh MOJYYEHHBbIE PE3yJbTaThl C Y4YETOM 3alaHHOW IMOTpPEIHOCTH
U3MEPECHU;

co0IIroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH IpHU paboTe ¢ J1abopaTOpHBIM 000PYAOBaHUEM;
pa3nuyaTth OCHOBHBIE TPWU3HAKA HW3YYEHHBIX (DU3MUYECKUX MOJENIeH: MarepHuaibHas TOYKa,
a0COIOTHO TBEPOE TEJI0, TOUCUHBIN HCTOYHUK CBETA, Iy, TOHKAs JINH3a, IIJIaHEeTapHas MOJIENb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO Spa;

XapaKTepu30BaTh MPHUHIUIBI JEHCTBHS W3YUEHHBIX MPHUOOPOB M TEXHUYECKHX YCTPOWCTB C
OMOpOi Ha MX OmMcaHUs (B TOM YHUCIE: CHHJIOMETp, JaTYMKHU TOJOKEHHUS, PACCTOSHHS H
YCKOPEHHS, pakeTa, OJXOJIOT, OYKH, NEepPUCKOI, QoToanmapaT, ONTHYECKHE CBETOBOJIHI,
CIIEKTPOCKON, J03UMETp, KaMepa BuibcoHa), HCIONB3ysl 3HAHMS O CBOMCTBAaX (U3MUECKUX
SIBIIGHUN ¥ HE0OXOUMbIe (PU3NUECKHe 3aKOHOMEPHOCTH;

UCTIOJNB30BAaTh CXEMBl M CXEMaTHYHBIE PHUCYHKH W3YYCHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPUTENBHBIX TPUOOPOB U TEXHOJIOTHYECKUX MPOLIECCOB MTPH PEIIEHUH YUeOHO-TTPAKTHYECKUX
3aJ1a4, ONTUYECKUE CXEMBI JUIsl TIOCTPOECHHS U300paKeHUI B MJIOCKOM 3epKajie U coOuparoen
JIMH3E;

MPUBOAUTH TPUMEPHI (HAXOIUTh WH(POPMALMIO O MPUMEPAX) MPAKTUYECKOT'O0 HCIOIb30BAHUS
($u3NYeCKUX 3HAaHUHM B MOBCEIHEBHOM XU3HU ISl 0OecriedeHrs: 0€301MacHOCTH Py 0OpaleHNH
C NpubOpaMu U TEXHUYECKUMHU YCTPOICTBAMHU, COXPAaHEHMs 370POBbS U COOJNIIOJICHHS HOPM
9KOJIOTMUECKOTO TIOBEJICHUS B OKPYKaIOILEN CPELE;

OCYILIECTBIATH MOUCK MH(POpPMAIUN (PU3MUECKOT0 coaepkaHus B MIHTEpHETe, CaMOCTOSATEIBHO
(bopMynMpys HMOUCKOBBIN 3alpoC, HAXOAUTh IYTHU ONPENENCHHs] JOCTOBEPHOCTH IOJIYYEHHOU
nH(pOpMaIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JJOTIOTHUTEIbHBIX HCTOYHUKOB,;

UCTOJb30BAaTh IPHU BBIINOJHEHWM YUYEOHBIX 3aJaHUi HAyYHO-TIOMYJIAPHYIO JUTEpaTypy
(GU3NYECKOro CoAep)KaHus, CIPaBOYHBIE MaTepuaibl, pecypcbl cetu VHTepHET, BiajgeTh



npuéMamMi KOHCIIEKTUPOBAHMs TEKCTa, MpeoOpa3oBaHus HMH(MOPMAIMM M3 OJHOW 3HAKOBOH
CUCTEMBI B IpYTYIO;

co3/laBaTb COOCTBEHHbIE NUCbMEHHBIE M YCTHBbIE COOOIIEHUS Ha OCHOBE HMH(pOpPMALUU U3
HECKOJIbKUX HCTOYHUKOB (PU3MUECKOTO COAEp)KaHUs, MyOIMYHO TMPEACTaBIATH PE3yIbTaThl
IIPOEKTHOM HWJIM HCCIEN0BATEIbCKON JEATENbHOCTH, IPU 3TOM TIPaMOTHO HCIIOJIB30BAThH
M3YyYCHHBIN MOHATHIHBIN anmapaT u3y4aeMoro paszaena (pU3UKH U COMPOBOXIATh BBHICTYIIICHHE

Ipe3eHTalMeN ¢ yUETOM OCOOEHHOCTEN ayAUTOPUM CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KosauvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM K 0 (undposbie)
n/n NPOrpamMMbl Bcero OﬁﬂTpom’m’le p GaKTquCKHe o0pa3oBaTte/ibHbIE
padoThbI padoThsI pecypcb
Paznes 1. ®usuka u €€ poJsib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
bu6nmoreka IIOK
1 Pu3nka - HayKka o npupoze 2 https://m.eds00.ru/7f416194
bubnunoreka LIOK
1.2 DH3HICCKHC BETHTHHEI 2 1 https://m.edso0.ru/7f416194
. bubmuoreka [IOK
13 EcTtecTBeHHOHAy4YHBI METOJ1 TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Htoro no pazneny 6
Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA
2.1 CtpoeHue BelecTBa 1 Bubmmorexa LIOK
' https://m.edso0.ru/7f416194
29 JIBM>XKeHuE U B3aUMOJICICTBUE YaCTHIL 5 1 bubmmoteka IIOK
' BEIECTBA https://m.edsoo.ru/7f416194
bubmmoteka IIOK
2.3 ArperatHble COCTOSIHUS BEILIECTBA 2 https://m.eds00.ru/7f416194
Uroro no pazneny 5
Paznen 3. /IBukeHne U B3aUMO/IeiiCTBHE TeJl
bu6nmorexa LIOK
3.1 Mexanuteckoe Agiokenue 3 https://m.eds00.ru/7f416194
but6mmoreka [IOK
3.2 HMuepuuus, macea, II0THOCTS 4 1 https://m.edso0.ru/7f416194
but6mmorexa [IOK
3.3 Cuna. Bunpt cnn 14 1 2 https://m.edsoo.ru/7f416194
Wroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUAKOCTEH M Ta30B
41 Jasnenue. llepenaya naBneHust TBEpAbIMU 3 bubmuoreka [{OK
' TeIaMH, JKUJIKOCTIMHU U ra3aMu https://m.edso0.ru/7f416194
4.2 JlaBIIeHHE )KUIKOCTH 5 Bubmorexa HOK

https://m.edso00.ru/7f416194



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

bubnunorexa LIOK

4.3 ATMoChepHOE naBnCHHe 6 https://m.edso0.ru/7f416194
44 JleficTBrE KUIKOCTHU U Ta3a Ha MOTPYKEHHOE 7 3 bubnmoreka [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Wroro no pazneny 21
Pa3nea 5. PaGora n MOIIHOCTD. JHEprus
bu6nunorexa LIOK
51 PaGota u mommoCTE 3 1 https://m.edso0.ru/7f416194
bu6nmorexa [IOK
5.2 HpocThie MexanusMel S 1 https://m.edsoo.ru/7f416194
bubnunoreka LIOK
53 Mexanmueckas sueprus 4 1 https://m.edso0.ru/7f416194
Wtoro no pazneny 12
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 12



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

8 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/n EpOrPAMMEI Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3pen 1. TenioBble siBJIeHUSA
1.1 CrtpoeHnue u CBOICTBA BEIECTBA 7 Bubmmoreka HOK
. https://m.edsoo.ru/7f4181ce
bubnunoreka LIOK
1.2 Tenuosbie mpouecce! 21 1 3 https://m.edsoo.ru/7f4181ce
Htoro no pazneny 28
Pa3znea 2. DiiekTpuyecKkue 1 MArHUTHbBIE SIBJIEHUS
21 DneKkTpruyecKue 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubmmorexa [JOK
' U UX B3aUMOJEHCTBUE https://m.edsoo.ru/7f4181ce
. . bubnunoreka LIOK
2.2 IToCTOSTHHBIN 3JIEKTPUYECKHIA TOK 20 1 7 https://m.edsoo.ru/7f4181ce
bu6nmorexa LIOK
2.3 MarHuTHEIC ABICHNA 6 1 1.5 https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.4 ONeKTPOMArHHTHAsA HHAYKIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo paszneny 37
PeszepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 14.5



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

9 KIIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ S — Beero KOﬁHTpO.HbeIe HpﬁaKTH‘ICCKHe 0BPA30BATEILHBIC
padoThI padoTsI pecypesI
Pa3zpen 1. Mexann4ueckue siBJICHUSA
11 Mexannueckoe OBUKEHHUE U CITOCOOBI €0 10 1 bubnunoreka LIOK
' OMHCaHUS https://m.edsoo.ru/7f41a4a6
. bubnunoreka LIOK
1.2 Bsaumopeiicraue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bubnuoreka [{OK
13 3axomr! coxpanemus 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pazjen 2. Mexanuveckne KoJie0aHUs U BOJHbBI
bubmmoteka IIOK
2.1 Mexaniecime konebanms ! 3 https://m.edsoo.ru/7f41a4a6
bu6nmorexa LIOK
2.2 MexaHndecKre BOJIHBL. 3BYK 8 1 3 https://m.edsoo.ru/7f4la4as
Uroro no pazneny 15
Pazjen 3. DiieKTpOMAarHuTHOE 10Ji€ M 3JIEKTPOMATHUTHBIE BOJIHBI
31 DNeKTPOMarHuTHOE TOJIe U 6 5 bubnnorexa [JOK
' JJIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3nen 4. CBeToBbIe SIBJICHUS
bubnunorexa LIOK
4.1 3aKOHBI pacIpOCTPAHEHUS CBETA 6 2 hitps://m.edsoo.ru/7f41a4a6
but6mmorekxa [IOK
4.2 JIuH3BI 1 onTHYEeCKHE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnunorexa LIOK
4.3 Paznosxenune 6enoro cBera B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 15

Pa3nen 5. KBanToBbIe IBJICHUSA



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

51 Hcnyckanue u MOrIoneHne CBeTa aTOMOM 4 1 Bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 CrtpoeHure aTOMHOTO sijipa 6 1 ]I‘?'[I:[I[?SHII//I;T:(;(;(EIrOu}éf A1ada6
53 | Snepubie peaxiun 7 ! Ptpsim dson T 1adas
Hroro no pazneny 17
Pa3nea 6. IloBTopuTe1bHO-00001IaI0IM I MOAYJIb
6.1 [ToBTOpEeHne u 006001IeHUE COACPHKAHUS 9 2 bubmmoreka [JOK
Kypca dhusuku 3a 7-9 kinace https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne KosaunuyectBo 4yacos
Tema ypoka
n/n Bcero KonrTpoabubie IlIpakTnueckue
padoTsbI padoThI
1 ®Pusuka — Hayka o npupone. Asnenus npupoasl. PusndecKue sBICHUs 1
5 MexaHunueckue, TeIIOBbIE, JEKTPHUUECKUE, MAaTHUTHBIE, CBETOBbIE, 3BYKOBBIE 1
SBJICHUS
3 Puznyeckue BEJIMYUHBI U X U3MEPEHHE 1
4 VYpok-uccnenosanue "M3mepenue reMeparypsl IpHU MOMOIIH 5KUKOCTHOTO 1 1
TEPMOMETPA U JIaTYHUKA TeMIeparypsl"
Kak ¢u3uka u npyrue ecrecTBEHHbIC HAyKH U3Y4atOT IPUPOIY.
) EcrecTBeHHOHaY4HBIIH MeTO o3HaHKUA. Onrcanne pU3nYecKux sSBICHUH C 1
HOMOILBIO MOJIeNIeH
6 VYpoxk-uccnenosanue "[IpoBepka runoTessl: AaabHOCTb MOJETA HIAPHKA, 1 1
MYIEHHOTO TOPU30HTAJIbHO, TeM 00JIbIlIe, 4YeM OO0JIbIIIE BHICOTA ITycKa"
7 Crtpoenue BeniecTBa. ONbITHI, TOKA3bIBAIOLINE TUCKPETHOE CTPOSHHE BEILIECTBA 1
8 JIBMKEeHHE YacTHIl BEIESCTBA 1
9 Ypok-uccnenoBanue «OnbITh O HAOIIOAEHUIO TEIJIOBOTO PACUIMPEHHSI Fa30B» 1 1
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
B3aumocBs13b MeX 1y CBOWCTBaMHU BELIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX U
11 UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSTHUM 1
BOJIbI
12 Mexannueckoe 1BUkeHue. PaBHOMEpHOE U HEPABHOMEPHOE JIBUYKEHUE 1
13 Cxopoctb. EnuHuIbI cCKOpOCTH 1
14 Pacuer nyTu ¥ BpeMeHU IBUKEHUS 1
15 WNuepuus. 3akoH nHepuyy. B3anMoaencTere Ten Kak NpUYuHa U3MEHEHUS 1
CKOPOCTH JIBUYKEHUS TeEll
16 [TnoTHOCTH BemecTBa. Pacuer macchl 1 00beMa Tella Mo ero MIOTHOCTH 1
17 JlaGopatopHas pabota «OnpeneneHne IIOTHOCTU TBEPIOTO Tea 1 1
18 Pemenue 3anau no teme "IlnoTHoCTh BeniecTa" 1
19 Cwta kak XxapakTepucTHKa B3aumoaecTBus Ten. Cuna ynpyroctu. 3akoH ['yka 1




JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH pacTspkeHus (aedopmarimm)

20 o 1
NPYKUHBI OT MPHIIOKEHHOUN CHUITBI»

21 SBnenue Tarorenus. Cumia TsSHDKECTH 1

22 CB43b MEXY CUJION TSKECTH M Maccol Tena. Bec Tena. Pemenue 3agay no teme 1
"Cuina tsxectu"”

WJa TSOKECTH Ha JPYruX miaHeTax. GU3ndecKue XapaKTepUCTHKU TUTAHET

23 C yr ) 1

24 N3mepenune cuit. JluHamoMeTp 1

25 Bec tena. HeBecomocTh 1

JIO’)KEHUE JIBYX CHJI, HAallPaBJICHHBIX MO OJHOM NpsMoil. PaBHOeHCTBYIOIIAs CHIT

26 C €HHE , e P e 1

27 Pemenue 3anay no teme "PaBHoaelicTByromas cuin" 1

28 TpeHue ckoybKeHus U TpeHHe Mokosi. TpeHue B IpUpoje U TEXHUKE 1

29 JlabGopaTtopHast pabota «M3yueHue 3aBUCUMOCTH CHJIBI TPEHUSI CKOJIBKEHUS OT 1
CHWJIBI IaBJICHUS M XapaKTepa COMPHUKACAIONINXCS TOBEPXHOCTE

30 Pemenue 3a1au Ha onpeeneHne paBHOACHCTBYIOMIEH CHITbI 1

31 Pemenue 3ampau no temam: «Bec Tenay, «I'padudeckoe n300paxxeHUe CU», 1
«Cuby, «PaBHOACHCTBYIOIIAS CHII»

32 KonTponpsHast padora no Temam: «MexaHudeckoe IBHKeHUE», «Macca, 1
IJIOTHOCTBY, «Bec Tenay, «['padudeckoe nuzodpaxenue cuiny, «CHIb

33 Hasnenue. CriocoObl yMEHbIICHHS U YBEIUYECHUS AaBICHHS 1

34 JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHUs Ta3a 0T 00bEMa, TEMIIEPaTyphl 1

35 ITepenaua maBieHUs TBEPABIMHA TEJIaMU, JKUIKOCTSIMHU U razaMu. 3akoH Ilackans 1

b

36 JlaBiieHHe B )KHUJIKOCTH U rase, BEI3BAHHOE JICHCTBUEM CHJIBI TSHKECTH 1

37 Pemenue 3agau mo teme «/laBineHune B )KUAKOCTH 1 rase. 3akoH [Tackamsy 1

38 CooOmaronuecs COCYIbI 1

39 [MunpaBiryeckuii mpecc 1

40 ManomeTtpsl. [lopiiHeBoOH KUJIKOCTHBIN HACOC 1

a1 AtMmocdepa 3emmu. [IpudarHbI CyIIIECTBOBaHUS BO3AYIIHON 000I0YKH 3eMIIH. 1
3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT BBICOTHI HAJT yPOBHEM MOPSI

42 Bec Bo3nyxa. ATMOCchepHOE TaBiIeHHE 1

43 N3mepenne armocdeproro nasnenus. OnbitT Toppudenin 1

44 3aBUCUMOCTb aTMOC(HEPHOTO JaBJIEHUS OT BHICOTHI HaJl YPOBHEM MOPSI 1

45 bapometp-anepona. AtmochepHoe TaBIeHHE Ha Pa3IMYHBIX BRICOTaX 1

46 Pemenue 3amay mo Teme " AtmocdepHoe gaBieHue" 1




47 JleiicTBHE KUAKOCTH U Ta3a Ha NOTPYKEHHOE B HUX TeNNo. ApXUMeEIoBa CHila 1

48 JlaboparopHas pabota «Onpe/eneHrne BEITATKUBAIOIICH CUITBI, ISHCTBYIOIICH Ha 1 1
TEJO0, IOTPY>KEHHOE B JKUKOCTH

49 JlaboparopHas paboTta o reme «lccineaoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT 1 1
00bEMa MOrpy>KEHHOM B JKUJIKOCTb YACTH TEJIa»

50 [1naBanue ten 1

51 JlaboparopHas pabota "KoHCTpynpoBaHHe apeoMeTpa Uiid KOHCTPYUPOBaHHE 1 1
JIOJIKU U OTIpeJIeNIeHHE €€ rpy30MoaAbEMHOCTH"

52 Pemenue 3ama4 nmo remam: «llnaBanue cynos. BoznyxomnaBanue», «JlaBnenue 1
TBEPABIX TEJN, KUAKOCTEH U ra30B»

53 KonTponbhas pabota no Teme «/laBneHue TBepbIX Tell, JKUIKOCTEH U Tra30B» 1

54 Mexanunueckas pabota 1

55 MouHocTts. EauHUIBI MOIIHOCTH 1

56 VYpoxk-uccnenosanue "Pacy€t MOIIHOCTH, pa3BUBAEMOU MPHU OABEME 10 1 1
nectauie"

57 [Tpocthie Mexanu3mbl. Peruar. PaBHOBecue cuil Ha peruare 1

58 Poruaru B Texnuke, ObITy U ipupojie. Jlaboparopuas pabota «VccnenoBanue 1 05
YCIIOBHI PAaBHOBECHS PhIUara '

59 Pemenne 3ana4 o reme «YCI0BUS PABHOBECUS phlUaray 1

60 Koaddunment nonesnoro neiicteust mexanusma. Jlaboparopnas pabora 1 05
«M3mepenne KII/] HaKIOHHOM MIIOCKOCTH» '

61 Pemenue 3agau mo reme "Pabota, momHOoCcTh, KIT/I" 1

62 Mexanudeckas sHeprusi. Kuaetndeckasi ¥ moTeHIMAIbHAS SHEPTUS 1

63 3aKOH COXpaHEHHUs] MEXaHHUECKOW DHEPTUU 1
YPOK-3KCIIEPUMEHT 110 TeMe "DKCIEepUMEHTATBHOE ONPEACIICHUE U3MEHEHUS

64 KMHETUYECKOW Y TIOTEHIIMATBHON YHEPTHHU TP CKATHIBAHUU TeJla TI0 HAKJIOHHOM 1 1
IIJIOCKOCTH"

65 KoHnTtponbHas padota mo teme «Pabota 1 MOIIHOCTb. DHEPTHS 1

66 PesepBHEIi ypok. Pabora ¢ TekcTamu 1o Teme "MexaHndeckoe JBUKCHHE" 1

67 PesepBHslit ypok. Pabota ¢ Tekctamu o teme "JlaBneHue TBEPABIX Tel, 1
SKUIKOCTEH U ra3oB"

68 PesepBHEIi ypok. Pabora ¢ Tekctamu 1o Teme "PadoTta. MomHOCTE. DHeprus" 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12




8 KVIACC

Koan4gecTBO 4acoB

NIQI n Tema ypoka Beero Konrpoabneie Ilpakruyeckue
padoThI padoThI
1 OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOIM T€OPUU U X ONBITHBIC 1
MIOJITBEPIKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYT 1
3 Mopaenu TBEPIOTO, KHUAKOTO U Ta3000pa3HOr0 COCTOSIHUI BelllecTBa 1
4 OObscHeHue CBOfI(iTB TBEPAOTO, )KUIKOTO U ra3ouo6pa3Horo COCTOSIHUII BelllecTBa Ha 1
OCHOBE ITOJIOKEHUH MOJIEKYJISIPHO-KHHETUIECKON TEOpUH
5 Kpucrammmieckue n amop¢HbIe Tena 1
6 CMaunBaHue M KaWUISIPHOCTh. [[0BEpXHOCTHOE HATSHKEHUE 1
7 TemnnoBoe pacIMpeHne U CKaTUE 1
8 Temmnepatypa. CBsI3b TEeMIIEpaTypbl CO CKOPOCTHIO TEIIOBOTO JIBMXKEHUS YaCTHUII 1
9 Buytpennss sueprus. CriocoObl MU3BMEHEHUs BHYTPEHHEH dHepTrun 1
10 Buasl Tenonepenaun 1
11 Ypok-koHpepennus "[IpakTudeckoe UCTOIb30BaHUE TETIJIOBBIX CBOMCTB BEIIECTB U 1 1
MaTepuasoB B LIEIsIX dHEprocOepekeHus"
12 KommduecTBo TEmIOTHL. Y IenbHAas TEMIOEMKOCTD 1
13 VpaBHenwue TemioBoro 6aianca. TermiooOMeH U TEIIOBOE PaBHOBECHE 1
14 Ha6opaT(szas{ p'?.6OTa "HccnenoBaHue siBICHUS TEIUIOOOMEHA MPU CMEIIUBAHUU XOJIOTHOM 1 1
U TOpsTUeH BOJIBI
15 Pacuer xonmudecTBa TEIUIOTHI, HEOOXOIMMOTO JUTSI HATPEBAHUS TeJla M BBICTSIEMOTO UM TIPH 1
OXJIQKICHUU
16  JlabGoparophas pabota "Omnpenenenue yaeabHON TEIIOEMKOCTH BeecTa" 1 1
17 DOwueprus TomnuBa. Y aenabHas TEIJIOTAa CTOPAHHS 1
18  IlnaBneHue U OTBEpJEBAHUE KPUCTAIUIMYECKUX TeJ. Y IeNbHAs TEIIOTa TUIABJICHHS 1
19  JlaGopaTtopHas pabota "OmnpeneneHue yaeabHON TEIIOTH TUIaBICHUS Jibaa" 1 1




20  TlapooOpa3zoBanme u KoHAeHcanus. Mcnapenue 1
21 Kunenue. Y penbnas temnora napooOpa3oBaHus U KOHACHCAIIUU. 3aBUCUMOCTb 1
TEMIEPATYpPbl KHIIEHUS OT aTMOC(HEPHOTO JaBJICHUS
22 BJ‘Ia)KHO'('JTb Bo3nyxa. Jlaboparopnas padota "OnpeseneHre OTHOCUTEHHOM BIaKHOCTH 1 1
BO3/yXa
23 PemieHue 3a7a4 Ha ONpeIeTICHUE BIAXKHOCTH BO3AyXa 1
o4 [Tpunuummne! paboTel TerioBbIX ABurareneil. [laposas TypOuHa. J[Buratens BHyTpEHHETO 1
CropaHus
25  KII/J reruoBoro asuratens. TemioBbie ABUraTeIH 1 3alIUTa OKPYKAIOMIEH cpebl 1
26  3aKOH COXpaHCHHUS W MPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIIECCaX 1
27 HOIIFOTOBE(a K KOHTp(:JILHOﬁ pabote no teme "Temnossie siBaeHMs. MI3MEHEHNE arperaTHbIX 1
COCTOSTHUI BelllecTBa
28 KOHTpom’:{as[ pabota no Teme "Tennosbie siBIeHUS. MI3MeHeHNE arperaTHbIX COCTOSTHUN 1
BELIECTBA
29  Drexrtpuzarnus Ten. /[Ba poaa 3IeKTpUUYECKUX 3apsI0B 1
30 Ypok-uccnenopanue "DneKkTpusanus T HHAYKIHEN U IPU CONPUKOCHOBEHUU" 1 1
31 B3aumopeiicTBue 3apskeHHbIX Tell. 3akoH Kynona 1
32 DIIEKTpUUYECKOE noie. HanpsixeHHOCTB 351ekTpuueckoro nois. [IpuHnun cynepno3unuu 1
AIIEKTPUYECKHUX TOJIEN
33  Hocurenu >neKTpUYECKHX 3apsaI0B. DiIeMeHTapHbIH 3apsan. CTpoeHue aroma 1
34  TIpoBOJHHKH M JUAJICKTPUKH. 3aKOH COXPAHEHUS MIEKTPUICCKOTO 3apsia 1
35  Pemienue 3a1a4 Ha IPUMEHEHUE CBOMCTB JIEKTPUUYECKUX 3aPsIOB 1
36  DiexTpuuecKUi TOK, YCIOBUS €0 CYIIECTBOBAaHUA. VICTOUHUKH ANEKTPUIECKOTO TOKA 1
37  JleiicTBUS 3IEKTPUUYECKOTO TOKA 1
38  VYpok-uccnenoanue "JleiicTBUE 3JEKTPUUYECKOIO MO HA IPOBOJAHUKU U TUAJIEKTPUKH" 1 1
39 DIIEKTPUUYECKHUI TOK B METAILJIAX, )KUJIKOCTSAX U ra3ax 1
40  DnekTpuueckas LeMb U € COCTaBHBIC YaCTH 1
41  Cuna Toka. JJaboparopnas pabota "U3mepenne u peryaupoBaHue CHIIBI TOKa" 1 0.5
42 DIIEeKTpHYECKOe HaprDKeHI/Ie'.‘ Bonst™merp. JIaboparopnast pabota "U3mepenue u 1 05
pEryJIupOBaHHUE HAMIPSKSHUS
43  CompoTuBJICHHE TPOBOJHHUKA. Y IETHHOE COMMPOTHUBICHUE BEIIECTBA 1
44 JlaboparopHas paboTa "3aBHCHUMOCTh BHCKTpI/I‘-IeCKOI‘O" CONPOTHUBIIEHUS MPOBOJIHUKA OT €r0 1 1
JUIMHBI, TJIOLIAAH MTONEPEYHOro CEUeHUs U MaTepuania
45  3aBHCHUMOCTH CHJIBI TOKA OT HampspKeHus. 3akoH Oma i yJacTKa 1enu 1




JlaGopatopHas pabota "HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYIIETO Yepe3 pe3UCTop,

46 1 1
OT CONPOTHUBJICHHUS PE3UCTOPA U HANIPSIKEHUS Ha pe3ucTope”
47  TlocnenoBaTenabHOE M NApaIebHOE COEJUHEHUS IPOBOJHUKOB 1
48 JlaGopaTtopHnas pabota "IIpoBepka mpaBuiIa CI0XKSHHUS HAIPSHKECHUH TIPH 1 1
MOCJIEIOBATEILHOM COECIMHEHUH JIBYX PE3UCTOPOB"
49 JlaboparopHas padota "IIpoBepka nmpaBuiia sl CHIIBI TOKA IIPH MapaIeTIEHOM 1 1
COCJIMHEHUH PE3UCTOPOB"
50  Pemenue 3a1a4 Ha mpuMeHeHue 3akoHa OMa Uil pa3TUYHOrO COSTUHEHHUS IIPOBOJHUKOB 1
51  PaboTa 1 MOIIHOCTh 3JEKTPUUECKOro Toka. 3akoH /[xoyis-Jlenna 1
52  JlabGopatopHas pabora "OmnpeneneHue padoThl H MOIITHOCTH JICKTPUYECKOTO TOKA" 1 1
53 DneKTpUYecKHe e U MOTpeOUTeNH 3IeKTpUUecKoi 3Heprun B 0piTy. Kopotkoe 1
3aMbIKaHHE
54 [ToaroToBka Kk KOHTPOJIBHOM paboTe 10 TeMe "DNeKTpHUUecKue 3apsabl. 3apsKEHHbIE Tella U 1
uX B3auMoJielcTBUS. I10CTOSIHHBIN 3JIEeKTpHUUECKHUd TOK"
55 KonTponbhas pabota no teme "IneKTpudecKue 3apsiabl. 3apssKeHHBIC Tea U UX 1
B3auMoeiicTBusl. [10CTOSAHHBIN 351eKTpUUECKUNA TOK"
56 ITocTossHHBIE MAarHUTHI, UX B3aUMOJICHCTBIIE 1
57  VYpok-uccinenopanue "V3yueHue nosuei nocTOSHHbIX MarHuToB" 1 1
58 MaruauTtHoe nosie. MaruuTHoOe 1oJjie 3eMJIM U €ro 3HaUEHHUE IS JKU3HU Ha 3eMiie 1
59 OmneiT OpcTena. MarHuTHOE 1oJIe NIEKTPUUYECKOr0 Toka MarHuTHOE 1oJie KaTyIIKU C 1
TOKOM
60 [TpumMeHeHne >1eKTpOMarHuToB B TexHUKe. JlaboparopHas pabota "M3ydyeHue neicTBus 1 05
MarHUTHOTO TIOJIS Ha MMPOBOJIHUK C TOKOM" '
JIEKTPOABUTATENb IIOCTOSIHHOTO TOKA. VIcroib30BaHne 2IIEKTPOIBUTATENIEH B
6) "
61  TeXHWYECKHX YCTpOWCTBaxX M Ha TpaHcmopre. JlabopaTopHas padora "KoHcTpynpoBanue u 1
u3yueHue paboThl ANeKTpoaBUraresns"”
62  OnbiTel @apases. 3aK0oH 1eKTpoMarHuTHOUW MHAYKIMK. [TpaBuio Jlenna 1
63 OnextporeHeparop. CriocoObl MOTYyYEHHS ANEKTPHUUECKON SHEPTUU. DIEKTPOCTAHIIUHU Ha 1
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH
64  IlomroroBka K KOHTPOJBHOU paboOTe 1Mo TeMe "IIEKTPUIESCKHUE M MAaTHUTHBIE SIBICHUS " 1
65  KontpompHas pabota o Teme "DIeKTpUIeCKHe U MaTHUTHBIC SIBJICHUS" 1
66  Pesepmublii ypok. Pabota ¢ Tekctamu o teme "TernsoBele siBaeHus" 1
67 PesepBHrlil ypok. Pabora ¢ Tekctamu 1o teme "IlocTOsIHHBIN 2IeKTpUIeCKHid TOK" 1
68  Pesepmublii ypok. Pabota ¢ Tekctamu 1o teme "MarHuTHbIe SiBJIeHUS" 1




OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 2 14.5
9 KUIACC
N KonnyecTBo yacos
u/n Tema ypoka Beero Konrpoabneie Ilpakruueckue
padoThI padoTsbI

1 Mexannueckoe JBHKeHUE. MarepualibHasi TOYKA 1

2 Cucrema orcyera. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS 1

3 PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE 1

4 HepaBnomepHoe npsimonuHeiiHoe nkeHne. CpeiHsisi K MTHOBEHHAsI CKOPOCTh 1

5 [IpsaMosIMHENTHOE PAaBHOYCKOPEHHOE JIBMKEHUE. Y CKOPEHUE 1

6 CKOpOCTh MPSIMOJIMHEHHOTO paBHOYCKOPEHHOTO JIBMKeHus. [ paduk ckopocTu 1

7 JIaboparopHas pabota "Omnpenenenne yCKOpeHHs Tejla IpyU paBHOYCKOPEHHOM JIBUKEHHUHU TIO 1 1
HAKJIOHHOM TJIOCKOCTH"

8 CBoboxnoe nagenue ten. OnbiTel [anunes 1

9 PaBHOMepHOE BUXKeHUE 10 OKpyXHOCTH. [lepron u yactora oOpaiieHus. JIuneliHas u yrionas 1
CKOpPOCTH

10 IleHTpocTpeMHTENbHOE YCKOPEHHE 1

11  Tlepssiit 3akoH HeloTOHA. BekTop cuitbl 1

12 Bropoii 3akon HetoToHa. PaBHOAEHCTBYIOIIAs CUITa 1

13  Tpernii 3akon HetoroHa. Cyneprio3uriusi Cui 1

14  Pemenwue 3a7a4 Ha MpUMEHEHHE 3aKOHOB HproTOHA 1

15 Cuna ynpyroctu. 3akon ['yka 1

16  Pemenwme 3amad mo Teme «Cuia ynpyrocTu 1

17  JlaGoparopras paboTa «OmnpeseeHne >KeCTKOCTU MPY>KUHBD» 1 1

18  Cuua Tpenus 1

19  Pemenue 3amau no Teme «Cuia TpeHUs» 1

20 JlaboparopHas pabota "Onpenenenue KodhhUIMeHTa TPEHUS CKOIBKEHUS " 1 1




21  Pemenwue 3agau no Teme "3akonbl Hetorona. Cuna ynpyroctu. Cuna tpeHus" 1
22  Cwua TSDKECTH U 3aKOH BCEMHPHOTO TATOTEHHS. Y CKOPEHHE CBOOOHOTO MaICHHS 1
23 Ypox-koH(pepenuus "JBrKeHHE TEJI BOKPYT TPaBUTaLMOHHOTO LieHTpa (CoslHevHast cHcTeMa). 1
lamakTukn"
24  Pemenwue 3ana4 no teMe "Cuiia TSKECTH M 3aKOH BCEMHPHOT'O TATOTCHUS " 1
25 TlepBas kocMU4ecKasi CKOpocTh. HeBecOMOCTb U meperpy3ku 1
2% PaBHOBecue marepuaibHON TOUKU. AOCOIIOTHO TBEP0E TeNO. PaBHOBECHE TBEPIOTO Tema C 1
3aKperuIEHHON 0ChI0 BpalieHus. MoMmeHT cuiibl. LleHTp TsxkecTn
97 PaBHOBecue MarepuanbHOil Touku. AGcooTHO TBEpAOE Teno. PaBHoBecue TBEpOTO Tena ¢ 1
3aKpEIUIEHHOW OCBIO BpaleHus. MoMeHT cuibl. LleHTp TskecTH
28  Pemenwue 3aga4 o Teme "MomeHT cuibl. LlenTp Tsokectn" 1
29 [loaroroBka K KOHTPOJBHOM paboTe mo Teme "MexaHudeckoe ABMKeHHE. B3anmoneiicteue Ten" 1
30 KontpoisbHas pabota o Teme "MexaHnueckoe aBmwkeHre. Bzanmopeiictue ten" 1
31 Nmnynbe Tela. Wmnysbce cunbl. 3aKOH COXpaHEHUs UMITYJIbCA. YIIPYroe U HeyIpyroe 1
B3aUMO/ICiCTBHE
32  Pemenue 3amad no Teme "3aKOH COXpaHEHHsI UMITybca" 1
33 Ypok-koH(pepeHus "PeakTHBHOE IBHYKEHHE B IPUPOJE U TEXHHUKE" 1
34  Mexanunueckas paboTa U MOIIHOCTh 1
35 PaboTa cHIIBI TSKECTH, CHUIIBI YIPYTOCTH U CHJIBI TPEHHS 1
36 JIaboparopHas pa6V0Ta «OmnpeneneHre paboThl CUIIbI TPEHUS IPU PAaBHOMEPHOM JIBUKEHUU TeJa 110 1
TOPU30HTAILHON TTOBEPXHOCTHY
37  Cps3b oHeprum U paboTsl. [loTeHIInanbpHas SHEeprust 1
38 Kwunermueckast sHeprus. TeopeMa 0 KHHETHYECKON YHEPTUHI 1
39 3akoH coXpaHEHUs YHEPTUH B MEXaHUKE 1
40 JlabGopatopHas pabora «/3ydeHue 3aK0Ha COXpAaHSHUS SHEPT UM 1
41 KonebaTenpHOe IBUKEHHUE U €r0 XapaKTePUCTUKU 1
42  3aryxatomue Konebanus. Beinyxnennsle konedanus. Pe3onanc 1
43  MareMaTHueCKuil U MPY>KUHHBIA MasiTHUKU 1
44 VYpok-uccienoBaHue «3aBUCUMOCTb IleproJia KojaeOaHui OT KECTKOCTH NMPYKUHBI M MacChl Tpy3a» 1
45  TlpeBpaieHue SHEPrUU IPU MEXAaHHMUECKUX KOJICOAHUAX 1
46  JlaGoparopHas pabota «OnpeseneHne 4acTOThl ¥ eproia KoJieOaHu NPyKMHHOTO MasiTHUKA 1
47 Jlabopatopnas pabota «IIpoBepka HE3aBUCUMOCTH MEpHOa KoJieOaHUH Tpy3a, TOABEIICHHOTO K 1

HUTHU, OT MACCBI Ipy3a»




48 Mexanuueckue BoiHbI. CBOMCTBa MEXaHUYECKUX BOJIH. [Ipo1osibHBIE M ITONIEpEeYHbIE BOJTHBI 1
49  Vpok-koHbpepeHius "MexaHndeckue BOIHBI B TBEP oM Tene. CeilicMUuecKre BOJIHBI" 1
50 3Byk. PacmpoctpaHenue u OTpakeHHE 3ByKa 1
51 VYpok-uccnenosanue "HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI" 1
52  I'pOMKOCTH 3ByKa M BBICOTA TOHA. AKYCTHYECKHI pe30HaHC 1
53  Ypok-koHbepeHnius "YibpTpa3sByk U HHGPaA3BYK B IPUPOJE U TEXHHUKE" 1
54 HOI[FOTO]'B'Ka K KOHTPOJIbHOM paboTe 1o Teme "3aKoHbI CoOXpaHeHUs. MexaHndecKrue KojJeOaHus u 1
BOJIHBI
55 KonTpoapHas pabora o Teme "3aKoHbBI cOXpaHeHus. MexaHndecKue KoJIeOaHus U BOJHBI" 1
56  DJIEeKTpOMAarHUTHOE MOJe. DIEKTPOMArHUTHBIC BOJTHBI 1
57  CBoiicTBa 1EKTPOMArHUTHBIX BOJIH 1
58 YpOK-KOHQ)epruHﬂ ”"LHKana AMIEKTPOMArHUTHBIX BOJIH. Vcoiap30BaHNE 3JIEKTPOMAarHUTHBIX BOJIH 1
JUIsS COTOBOH CBSI3U
59 Ypok-uccienoBanue "M3yueHne CBONCTB AIEKTPOMATHUTHBIX BOJIH C TTIOMOIIBI0 MOOUIILHOTO 1
tenedona”
60 Pemenue 3a1a4y Ha onpeaeIeHUE YaCTOTHI U AJTUHBI AJIIEKTPOMArHUTHON BOJIHBI 1
61 DnexkrpomarHuTHas npupoxaa ceera. CkopocTh cBeTa. BoaHOBbBIE CBOICTBA CBETa 1
62 Ucrounuku cBera. [Ipsmonuneilinoe pacnpoctpanenue csera. 3atMmenus Comnia u JIyHsl 1
63 3akoH oTpakeHus cBera. 3epkaina. Penenune 3a1a4 Ha MPUMEHEHNE 3aKOHA OTPAKEHHS CBETA 1
64 I[IpenomiieHne cBeTa. 3aKOH MPEITOMIICHHS CBETa 1
65 [TonHOE BHYTpEHHEE OTpaskeHHe cBeTa. VIConp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHS B 1
ONTHYECKUX CBETOBO/AX
66 JIaboparopHas paboTa "'I'/ICCJ'IG,Z[OBaHI/Ie L:»'E'l'BI/ICI/IMOCTI/I YTJ1a IPENOMIIEHHS CBETOBOTO JIyda OT yria 4
Ma/ICHUS] Ha TPaHHIIE "BO3yX-CTEKIIO
67 Ypok-KkoH(pepeHIHs "HCHOJ‘I'I')SOBaHI/Ie ITOJTHOTO BHYTPEHHETO OTPAKEHUSI: CBETOBO/IBI, 1
ONITUKOBOJIOKOHHAS CBSI3b
68  Jlun3el. OnTHYeckas cuiia JIWH3bI 1
69 [locTpoeHre N300paKESHUH B IMH3AX 1
20 Ha6opaTS)‘pHaﬂ pabora "Omnpeaenenne POKyCHOTO PACCTOSIHUS U ONITHUECKOM CHITBI COOMparoIieit 1
JTUH3bI
71  VYpok-koH¢pepenus "OnTuyeckue JMH30BbIe TpUOOpHI" 1
72  T'ma3 kak onTuyeckas cucreMa. 3peHue 1
73 Ypok-koHpepennus "Jledextsl 3perns. Kak coxpanuts 3perue” 1




Pasnoxxenue 6enoro cBera B ciekTp. OnbiTel HptoToHA. Clio’keHHE CIIEKTPaTbHBIX IIBETOB.

74 1
Hucnepcus cera

75 JlabopaTtopHas pabota "OnbIThI IO Pa3JIOKEHUIO OSJIOT0 CBETA B CIICKTP M BOCIIPUATHIO I[BETA 1
MIPEIMETOB MPHU UX HAOIIIOICHUH Yepe3 IBETOBBIC (QUIBTPHI"

76  Ypok-mpakTukyM "BosiHOBBIE CBOMCTBa CBeTa: qucnepcus, HHTepdepeHims u nudpaxums” 1

77  OmbiTel Pesepdopaa u mimanerapHas MoJelb aToMa 1

78  Tlocrynatsl bopa. Mogens atoma bopa 1

79 HcnyckaHue W ToTJIomeHre cBeta aroMoM. KBaHThl. JInHelHyaThie CIIEKTPhI 1

80  Ypok-npaktukym "HabmrogeHue cieKkTpoB UCycKaHus" 1

81 PammoaxkTWBHOCTH U €€ BUIBI 1

82  Ctpoenue aromHoro sapa. Hykionnas mozens 1

83  PammoaxTHBHBIE mpeBpameHus. 3oTons 1

84  Pemenue 3amau o teme: "PannoakTuBHBIC IpeBpameHus " 1

85 Ilepumon momypacnania 1

86  Ypoxk-xoH(pepeHus "PaaroakTHBHBIE H3ITyYSHHSI B TPUPOJIE, MEIUILIMHE, TEXHUKE" 1

87  Snepubie peakuu. 3aKOHBI COXPAHECHHUS 3aPsAJOBOTO U MACCOBOTO YHCEI 1

88  Dmueprus cBs3u aTOMHBIX siiep. CBS3b MAacChl M SHEPTHH 1

89  Pemienue 3amau o Teme "SnepHbie peakiun" 1

90 Peakuuu cunTe3a u aeneHus siaep. Mcrounuku sHepruu CoHIA U 3BE3]T 1

91 YpOK-KOHq)epsHum "Snepnas sHepreTuka. J{elcTBUS palnOaKTUBHBIX U3ITYYCHH Ha )KUBBIC 1
OpPTraHHU3MBI

92 [ToaroToBka K KOHTPOJIBHOM paboTe 1Mo TeMe "DIEKTPOMATHUTHOE TT0JIe. DIEKTPOMArHUTHBIE 1
BoaHBI. KBaHTOBEBIC ABIICHHS"

93 KonTponbhas pabota mo Teme "IIeKTpOMarHuTHOE MoJie. DIEeKTPOMarHUTHbIE BOJTHBL. KBaHTOBBIE 1
SIBJICHUS"

94 TloBropenue, ob6o6meHne. JlabopaTopHbie paboTHI IO Kypcey "B3anmonerictue Ten'" 1

95 HOBTOpCHI/Ie:' 00o00meHme. Perenre pacueTHBIX M KAU€CTBEHHBIX 331a4 1Mo TeMe "TernoBbie 1
TIPOIIECCHI

96 HOBTOpeHI/Ie,V(')'6O6HIeHI/Ie. Pemenue pacueTHbIX ¥ KaduecTBEeHHbIX 3a/1a4 1o Teme "KII/] TernmoBbix 1
JIBUTaTeNei

97 IToBTOpEHME, o6061ue"HI/Ie. Pemrenne pacueTHbIX U KauecTBEHHBIX 3aAa4 1o teme "KII/ 1
AIIEKTPOYCTAaHOBOK

98 [IloBTopenue, 0606menue. JJabopatopusie paboThI Mo Kypcy "CBeToBbIC sIBICHUS" 1

99 TloBTopenue, 0606mmenue. Pabora ¢ Tekctamu 1o Teme "3aKOHBI COXpaHEHHUsI B MEXaHHUKE" 1




100 [IloBTopenwue, ob6ob6menue. Pabora ¢ Tekctamu no teme "KoneOanust 1 BOTHBI" 1
101 [IloBTopenwue, o6o6menue. Pabora ¢ Tekctamu mo Teme "CBeTOBbIC sBICHUS" 1
102 TloBropenue, 0606menue. Pabora ¢ rekcramu o teme "KBanToBas u siiepHas ¢puzuka' 1
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 27




YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. ®usuka. [epeimkun A.B. 7 kimace. O0uiecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO "M31aTenbeTBo
"Ox3amen", skcrieptshl - [llapeimosa W.B., [{pirankosa I1.B., Jlyounkas JI.B., Kapramesa E.H.

2. ®usuka. [lepeimkun A.B. 8 kmace. OOmiecTBO ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO "M31aTenbCTBO
"Ox3amen", skcnieptol - [llapeimosa W.B., [{pirankosa I1.B., Jlyounkas JI.B., Kapramesa E.H.

3. ®usuka. [eprpimkun A.B. 9 xinace. OO011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO "M31aTenbCTBO
"Ox3amen", skcriepthl - [llapeimosa W.B., [{pirankosa I1.B., Jlyounkas JI.B., Kapramesa E.H.
4.Coopnuk 3ana4 o pusuke 7-9 xiacc. ABropsr: Jlykammk B.U., UBanosa E.B. U3narenbcTBo:
[Ipoceemienue

5.CoopHuk 3amay no ¢pusuke 7-9 kiacc. [lepeimkun A.B. M3natenscTBo "Ox3amen” MockBa

METOAUYECKHUE MATEPUAJIbI IJISA YYUTEJIA
-Penerurtop no ¢usuke. Kacarkuna N.JI.M3natensctBo: @ennke, 2020 r. 2 Toma
-®Ouznka. CnpaBouHuk abutypuenTa noj penakiueit M.I'.Bimacooii. MockBa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
-bubnmorexa [{OK https://m.edsoo.ru/7f416194

- https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoygramotnosti (oTkpbIThIii GaHK
3aJJaHHi JJ1s1 OLIEHKU €CTECTBEHHOHAYYHOU TPAMOTHOCTH 0Oydarommxcsi 7—9 kiaccoB, chOPMUPOBAHHBIHI
OUIIN);

- http://www.centeroko.ru/pisal8/pisa2018.html (moxGopka marepuanos 1o ucciaeaoBanuto PISA -
PEKOMEHTYEeTCSI HCITOJIB30BaTh JyIst §-10-KI1acCHUKOB);

- http://skiv.instrao.ru/support/demonstratsionnye materialya/index.php (caiit ®I'BHY «/HcTUTYT
CTpaTeruu pa3Butus oOpasoBanus Poccuiickoil akageMun oOpa3oBaHUs»).

-https://sdamgia.ru/about (O6pa3oBaTenbHbIi MOPTAN /15 TOATOTOBKH K 9K3aMEHaM )
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