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IHOACHUTEJIbBHAS 3AIINCKA

[Tporpamma 1o ¢pu3uke Ha ypoBHE 6230BOr0 00IIEr0 00pa30BaHMsI COCTABICHA HA OCHOBE MOJIOKEHHUH 1 TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOHM 00pa3zoBaTelibHOW Mporpammsl, npeacraBieHHorn B ®I'OC 00O, a takke ¢ yuyeToMm deaepalbHOW padouyeid mporpaMMbl
Bocniutanus u Konuenmuu npenoaBanus yueOHoro npeamera «Du3nkay.

Copep:xanue mporpaMMsl 1o GU3KMKe HAMPaABICHO Ha U3yYEHHE €CTECTBEHHOHAYYHON IPaMOTHOCTH YUYalIUXCs U U3y4eHUE OpraHu3aluu (pu3nKu
Ha JICATeTbHOCTHON ocHOBe. B mporpamme mo ¢u3uke HaOMIOIAIOTCS BO3MOKHOCTH HM3Y4YCHHS MpeAMETOB B pamkax TpeboBanuit ®I'OC OO0 x
CTaHJIaPTHBIM JINYHOCTHBIM U METANpPEAMETHBIM pe3yibTaTaM 0OyUeHHs, a TAK)KE MEKIIPEAMETHBIE CBSI3U €CTECTBEHHOHAYYHBIX IPEAMETOB Ha YPOBHE
0a30BoOro 00IIero 00pa3oBaHMUS.

[IporpaMmMa 1o ¢Qu3uke ycraHaBiuBaeT oOHIMII y4eOHBIM Marepuas 1Mo roaaM oOydeHus (IO KiaccaM), MpeasiaraeT MPUMEPHYIO
[IOCJIEI0BATEIbHOCTh U3YUEHUS TEMbl, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTHUS IPEIMETHOIO COJIEPIKaHUs U YUETE BO3PACTHBIX IEPUOJI0B OOyUEHUSI.

[IporpamMma no ¢usuke paspaboTaHa C MENbI0 OKa3aHHUS METOJAMYECKOM MOMOIIM YYUTENI0 B CO3JaHUHM paboyeil mporpamMmbl MO ydeOHOMY
IIpeIMETY.

duszuka SBISAETCS CUCTEMOOOPA3YIOIUM Ui €CTECTBEHHOHAYYHBIX HAYYHBIX OOBEKTOB, 3aKOHBI MCXOJAT W3 OCHOB IPOIECCOB U SIBICHUU,
M3Yy4aeMbIX XUMUH, OMOJIOTHH, ACTPOHOMHUH U (PU3HUECKO Teorpadun, BHOCHT BKJIA/l B ITOJyYSHHE €CTECTBEHHOHAYYHOW KapTHHBI MUpa, 00ec eqnBast
Haubosee pusndeckre GopmMbl IPUMEHEHUS HAYYHOTO METO/1a MTO3HAHUS, TO €CTh BBIXOJ] HA MEPEIOBbIC 3HAHUS. O MHUP.

OpHa 13 IIaBHBIX 33124 00IIECTBEHHOTO 00pa30BaHUs B paMKax 00IIero o0pa3oBaHus 3aKIF04aIach B paHHEH €CTeCTBEHHOHAYYHOM IPAMOTHOCTH
U UHTEpece K HaAyKe Cpe/id yYaIluxcs.

OOyuenue (usuke Ha 6a30BOM ypOBHE IPEATIONIAraeT BIaJeHHe KOMIIETEHTHOCTBIO, XapaKTepU3YIOIeH eCTECTBEHHOHAYYHYIO IPaMOTHOCTb!

e Hay4dyHOE OOBSICHECHUE SBJICHUII;
e  OIICHWBATH M TOHUMATh OCOOCHHOCTH HAYYHBIX MCCIIEIOBAHUN;
e HHTEpPIPETUPOBATh JAHHBIE U MCIIOJIb30BaTh HAyYHbIE IOKA3aTEIbCTBA /Ul OJIYUYEHUs BHIBOJIOB.

Henu nzyuenus Gpu3nku Ha ypoBHE 6a30BOr0 001IeT0 00pa3zoBanus HeoOxoaumo B Konneniuu npenogaBanus yuyeOHoro npeaMera «Ousnka» B
oOpa3zoBanuu opranuzauuii Poccuiickoit deneparyy, peaau3yolMx OCHOBHBIE 00IIe00pa3oBaTeibHbIE MPOTPAMMBI, YTBEP)KJICHHOH pELIeHHEM
Komnernn Munucrepersa npocsenienust Poccuiickoit @enepauuu (mpotokon ot 3 aexadps 2019 r. Ne [IK4BH).

Hean nzyyenus pU3nKu:

e MpUOOpETeHHE WHTEpeca M CTPEeMJICHHs] OOYYarolIMXCs K HayYHOMY W3YYEHHIO MPUPOJbI, PA3BUTHE MX WHTEIIEKTYadbHBIX M TBOPYECKHX
CITOCOOHOCTEH;

e DPa3BUTHE MPEJCTABICHUN O HAYYHBIX METO/IAaX MO3HAHUS U YIPABJICHUE HCCIIEI0BATEIHCKUM OTHOIIEHUEM K IPUPOIHBIM SIBJICHUSIM;

e METOJIBl HAYYHOTO MUPOBO33PEHHUSI KaK Pe3yIbTaT U3YUCHHSI OCHOB MaTepHH U (yHIaMEHTAIBHBIX YHEPTETUUECKUX SBJICHUN;

e MpEACTaBICHHBIC POJIUKU (DU3UKH JUUIS PA3BUTHSI IPYTHX BUJOB HAYKH, TEXHUKU U TEXHOJIOTUH;

e Da3BUTHE MPEACTABICHHBIX BO3MOXXHOCTEH O Oymymiem Oymyrneil nmpodecCHOHATBHOW JesATeTbHOCTH, CBSI3aHHON C (DU3UKOM, MOJATOTOBKA K
MEPCIIeKTHBY OOYUEHHUs B ’TOM HAIPABICHUH.

JlocTikeHne STUX TIeJIe MPOoTpaMMBbI TI0 (PU3KUKe Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMs MPU PEIICHUH CIICTYIONTUX 3214 :



e TPHOOPETEHUE 3HAHUMN O CIIOKHBIX KOHCTPYKIIHSIX BEIIECTB, O MEXaHUYECKHX, TETUIOBBIX, DJIEKTPHUCCKIX, MATHUTHBIX M KBAHTOBBIX SIBJICHUSX;
e TPHOOPETCHHE YMEHHI ONUCHIBATH H OOBSICHITH (PU3NYECKHE SIBIICHUS C NCTIOJIH30BAaHHEM MMECIOIINXCSl 3HAHUIA;
° OCBOCHHCEC METOOO0B peHICHUA HpOCTCﬁHIHX paC‘-IéTHI:IX 3a1a4 C HUCIIOJIB30BaHUEM (1)I/I3I/I‘-ICCKI/IX MOI[CJIGI\/'I, TBOPYCCKUX )41
MPAaKTUKOOPHUEHTUPOBAHHBIX 3a71ay;
e MPOBEACHHWE YMEHUH HAONIOJEHHS 33 TPUPOAHBIMU SIBICHUSMH W TPOBEICHUS OIBITOB, J1a0OPaTOPHBIX pPabOT M SKCIEPUMEHTAIbHBIX
WCCIICIOBAaHHH C MCIIOJIb30BAaHHEM U3MEPUTEIIBHBIX IPHOOPOB;
e  OCBOCHHE IPUEMOB pabOT ¢ HHPOpMAIUEit 0 PUINIECKOM COJIEPKaHUH, BKITIOYast HH(OOPMAIIUIO O COBPEMEHHBIX JOCTHKCHHSIX (DU3UKH, AHAIN3
Y KPUTUYECKOE U3MEpeHre HH(pOpMaIu;
e 3HAKOMCTBO cO chepamu mpoPecCHOHATHHON AEATEIHHOCTH, MEPEXOAbl C (PU3UKONH M COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAHHBIMH Ha
JTOCTIDKEHUSX (PU3NYECKOI HAyKH.
[To m3yuennro ¢usnku (6a30BBIH YPOBEHB) Ha YpOBHE 06a30BOro odmiero oopazoBanus orBoauTcs 238 yacoB: B 7 kimacce — 68 yacoB (2 yaca B
Henmeno), B 8 wmacce — 68 wacoB (2 waca B Hemenmw), B 9 kmacce — 102 waca (3). wac B HEACIIO).

[Ipemuiaraemsrii B mporpaMme 1o (Gpusmuke nepeyeHsb 1a00paTOPHBIX padOT U ONBITOB HOCUT PEKOMEHIATENIbHBIA XapaKTep, YYUTEIb JIeIaeT BEIOOD
IIPOBE/ICHUS JIAOOPATOPHBIX PAabOT M OMbITA C YYETOM HHIMBUAYAJIbHBIX OCOOCHHOCTEH OOy4aroIMXCsl, CHHCKAa SKCIEPUMEHTAJIbHBIX 3aJlaHHi,
IIpe/UIaraeMblX B paMKaX OCHOBHOI'O I'OCYIapCTBEHHOI'0 9K3aMeHa 110 (pu3uKe.

COJEP/KAHUE OBYYEHUA

7 KJIACC

Pa3neua 1. ®dusnka u ee posib B NO3HAHUHN OKPY/KAIOIIEro MUpa.

®usnka — Hayka o npupoje. fABnenus npupoasl. PU3NUECKUE SABICHUSA: MEXAHWUYECKHE, TEIUIOBBIE, DJIEKTPUYECKHE, MATHUTHBIE, CBETOBBIE,
3BYKOBBIE.

dusnyeckue pasMepbl. M3mepenue ¢usnueckux BenuuuH. Pusmueckue npuOopsl. [lorpemHocts n3mepeHuil. MexayHapoaHas cuUcTeMa
YCTaHOBKHU.

Kak ¢u3uka u apyrue ecrecTBeHHblE HAYKH U3y4aroT npuponay. EcrecTBeHHOHay4HbII METOJ MO3HaHMs: HAOJII0JeHHEe, TIOCTAHOBKA HAYYHOT'O
BOINPOCA, BBIIBUKEHUE T'MIIOTE3bl, SIKCIIEPUMEHT 10 BHEIIHEH rumorese, oObsicHeHUe HalOmroaeHus siBiaeHus. Onucanue (Gu3nyecKux TpeOoBaHUH ¢
IOMOIIBIO MOJIEIIEN.

Hemoncmpayuu.

1. MexaHHWYeCKHE, TCTUIOBBIC, JIEKTPUICCKIE, MATHUTHBIC, CBETOBBIC SBJICHUSI.
2. ®usmndeckue MprOOPHI U MPOBEICHUE U3MEPEHUN OOBIYHBIM U ITU(POBBIM PUOOPOM.
Jlabopamopmuvie pabomsl u onvimol.



OmnpeeneHue EeHbl AeICHUS U3MEPUTEIBHOTO MPUOopa.

N3Mepenne paccTosTHUM.

N3mepenue oObeMa KUJAKOCTU U Tela.

Ompenenenue pazMepoB MaJCHbKUX TEJI.

N3mepenne Temneparypsl Mpy MOMOIILHU KUIKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPHI.

[IpoBeneHue uccaea0BaHUs MO KOHIENTYAJbHBIM MPHUHIMIIAM: JaJbHOCTh IMOJETA MIAPHUKA, MMYIICHHOTO 0 TOPU30HTANIM, TeM OOJIbIIE, YeM

OoJIbIIIE BHICOTA MTAJIEHUS.
Pa3znea 2. [lepBoHayaibHble CBeeHUS O IOCTPOEHNH BellecTBA.
CtpoeHue BeIIecTB: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, 10KA3bIBAIOIINE CTPOCHHE 00BEKTA.
JIBrokenue yactuil BerecTBa. CBs3b CKOPOCTH JIBIKCHUSI YACTHI] ¢ TeMIiepaTypoid. bpoyHoBckoe nemxenue, muddysus. Bzanmoeiictere yactuil
BEILIECTBA: MPUTSHKEHUE U OTTAIKUBAHUE.

ArperaTHble COCTOSIHUSI BEIIECTB: COCTaB I'a30B, JKHJIKOCTEH W TBEPIBIX (KPUCTAUIMYECKHX) Tell. B3auMOCBI3b MEXIy SIBICHUSIMH B Pa3HbIX

arperaTHbBIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHbiX yCTPOMCTB BOIBI.

o wnE

Hemoncmpayuu .

1. HalGmoneHue 6pOyHOBCKOTO JBHKEHUS.

2. HaGmrogenue nuddysun.

3. HabGmronenwue 3a HarpaBJIeHUEM, OOBSICHICMBIM IPUTSHKEHUEM HITM OTTATKUBAHUEM YACTHII.
Jlabopamopuuvie pabomot u onvimel.

1. OrneHka quaMeTpa aToMa METOJIOM PsIJIOB (C MCIIOJIb30BaHHEM (oTorpaduii).
2. OmpITHI 110 HAOJIIOICHHUIO TETUIOBOTO PACIITUPEHHUS Ta3a.
3. OnbIThl OOHApPYKEHBI MO AEHCTBUIO CUIIOBOTO MOJIEKYJIIPHOTO MPUTSIKEHUSL.
Paznen 3. /IBuikenue u B3aumMojieiicTBue Tel.
Mexannueckoe ABM>keHHE. PaBHOMEpHOE U HepaBHOMEpPHOE ABMKeHHE. CkopocTh. CpeaHsis CKOPOCTh IPU HEPABHOMEPHOM JIBUKEHUH. Pacuér
IIyTU U BPEMEHU JIBUKEHHUSI.
SIBnenne nHepuuu. 3aKOH MHEpLUUU. B3aumoielicTBrE Te Kak MPUYNHA U3MEHEHMS CKOPOCTH JBMKEHMsI Tesa. Macca Kak Mepa HHEPTHOCTH TeJla.
[TnotHOCTH BemiecTBa. CBsA3b MJIOTHOCTH € COJIEP’KAaHUEM MOJIEKYJI B €JMHUIIE 00beMa BEIECTBA.
Cuna kak xapakTepucTHKa B3aumojaeicTBus Ten. Cuna ympyroctd M 3akoH ['yka. M3MepeHHe CHilbl ¢ NMOMOLIBIO JUHAMOMeETpa. SIBieHue
TATOTEHUsI U cuia Tsokectu. Cuia TsKeCTH Ha Apyrux IviaHetax. Bec tema. HeBecomocts. CriokeHHE CHII, HAIPABJIEHHBIX 10 OJHOM IPSMOM.
PaBHoneiicTBytomas cuna. Cuna tperus. TpeHne CKobKeHUs: U TpeHHne HeoxkuaaHHo. O0ydeHue B MPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. HalGmoneHne MexaHMUYECKOTO JBHKEHUS Tela.
2. M3mepeHne CKOPOCTH NPSIMOJIMHEWHOTO IBUKEHHS.



Habmoienue sSBICHUI HHEPIIHU.

HaGmronenue 3a n3MeHeHneM CKOPOCTH TPU BKJIFOUCHUH TE.

CpaBHeHME MacChl 110 B3aUMOJIEUCTBUIO TEJ.

Ciio)eHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSAMO.
Jlabopamopmuvie pabomol u onvimol.

o 0k w

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapUKa B )KUAKOCTH, MOJICIA aBTOMOOWIIS U T. 11.).
Omnpenenenue cpeiHEN CKOPOCTH CKOJIbKEHHsI OpycKa WM HIapuKa 110 HAKIIOHHOM MJI0CKOCTH.
Onpenenenye IOTHOCTU TBEPOTO TeENA.
OnbITHI, 1EMOHCTPUPYIOIINE CUITY BO3AECHCTBUS (IepOopMaliui) IPYKUH OT MPUII0KEHHOH.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD CHJIBI TPEHUS OT Beca Tejla U XapaKTepa CONPUKACAIOLINXCS JIHIL.
Pa3neJ1 4. JlaBiieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3a.
Jasnenue. Bo3aM0oXHOCTH ynipaBieHMs M yBeIUUYEeHUsI 1aBieHus. JlaBieHue ra3a. 3aBUCMMOCTD JIaBlIeHUs ra3a oT 00beMa, Temneparypsl. [lepenaua
JABJICHUs TBEPABIMU TEJaMH, )KMIKOCTAMU U razaMu. 3akoH llackamns. IITHeBMaTnueckne MamuHpl. 3aBUCUMOCTD JIaBIEHUS KUAKOCTU OT DHEPIHM.
I'mapocraruaeckuii mapanokc. CooOmmaroniuecs cocyasl. [ uapaBinyeckne MeXaHU3MBl.
Atmocdepa 3emnn u arMmocdepHoe naBieHue. [IpuumHbl cymiecTBoBaHMs Bo3ayliHoro mnoroka 3emuu. OnbiT Toppuuemu. W3mepenue
aTMOC(epHOTO AaBICHHS. 3aBUCUMOCTh aTMOC()EPHOTO IaBJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 1yt n3MepeHus: arMochepHoro J1aBiIeHHUs.
JlelicTBUE JKMAKOCTM M raza Ha NOIpyXEHHOe B HMX Teno. BelTankuBatomas (apxumenoBa) cuia. 3akoH Apxumena. [lnaBanue Ten.
BosnyxormiaBanue.

gawN e

Hemoncmpayuu.

3aBUCHUMOCTD JJAaBJICHUS Ta3a OT TEMIIEPATYPHI.

[lepenaua naBneHUs KUIKOCTHIO U Ta30M.

Coobmarommmuecst CoCcybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOChHEpPHOTO JTABJICHHUS.

3aBUCHUMOCTh BBITAKUBAIOIIEH CHIIBI OT 00beMa MOTPY:KEHHOM YaCTH Tella U MIOTHOCTH KUAKOCTH.

PaBeHCTBO BBITATKMBAIOIIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: MJIaBaHUE WK MTOTPYKEHHUE TeJl B 3aBUCUMOCTH OT COOTHOUIEHUS IJIOTHOCTH TeJa U KUJKOCTH.
Jlabopamopuvie pabomsl u onvimol.

N Ok~ wWwDNRE

HccnenoBanue 3aBUCMMOCTH Beca TeJla B BOJIE OT 00beMa MOTPYKEHHOHN B )KUIAKOCTh YaCTH Tea.

OrnpezeneHre BbITAIKUBAIOLIEH CUIIBL, ICUCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTb.

[TpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHIIbI, JEHCTBYIOIIEN HA TEJO, B dKUJIKOCTH, U3 MACChI TEJIA.

OnBITHI, AEMOHCTPUPYIOIINE CHIIOBYIO HATPY3KY, BHITAIKUBAIOIIYIO, IEHCTBYIONIYIO HA TENO B )KHUIKOCTH, OT 00beMa MOTrpy>KEHHOM B KHUIKOCTh
YAaCTH TEJA M OT INIOTHOCTH KUIKOCTH.

5. KoHcTpynpoBaHue apeoMeTpa WiIu NPOSKTUPOBAHKUE JIOJKHU U ONPEECICHHUE €€ IPY30M0bEMHOCTH.

Mo e



Pa3nes 5. PaGoTa n MOIIHOCTBH. JHEprus.

Mexanunyeckas padora. MOIIHOCTb.

ITpocTbie MeXaHU3MBI: pbIuar, OJOK, HAKJIOHHAs IIOCKOCTb. [IpaBuio paBHOBecHs pbruara. [[puMeHeHne npaBuil paBHOBECHUS pblyara K OJIOKY.
«3onotoe npaBuinoy» mexanuku. KIIJ] npocteie kpurepuu. IIpocTeie MeXxaHU3MBbI B ObITY U MEXaHUUECKOE 000py10BaHUE.

Mexannueckass 3Heprus. Kunernueckas M noTeHUManbHas 3Heprud. lIpeBpaiieHue oJHOro BHJa TEXHUYECKOM SHEPruM B IpYrod. 3aKkoH
COXPAHEHHUs YHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. Ilpumepbl IPOCTHIX KPUTEPHUEB.
Jlabopamopuusie pabomot u onvimel.

Omnpenenenue CUIIbl TPEHUS NPU IBUKEHUU TeJa [0 TOPU30HTAILHON OBEPXHOCTH.
HccnenoBanue ycinoBUid paBHOBECHS pblyara.
N3mepenue KII/[ HakIIOHHOM IIOCKOCTH.
4. V3ydeHue 3aKOHOAATENILCTBA 10 COXPAHEHUIO XUMUYECKOI SHEPTHH.
8 KJIACC

w N

Pa3pgen 6. TerioBbie IBJICHUS .

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKUX TEOpUM BellecTBa. Macca M pa3Mepbl aTOMOB U MoOJIEKYJd. OIbIThL, MOATBEPIKIAIOLINE
OCHOBHBIE IT0JIOKEHHS MOJIEKYIISIPHO-KUHETUYECKON TEOPHH.

Monenu TBEpIOT0, )KUJIKOTO U ra3000pa3HOro cocTostHus BenlecTs. Kpucramimueckue u amopdusie Tena. O0bsiCHEHHE CBOMCTB I'a30B, JKUJKOCTEH
1 TBEPJIBIX TEJI HA OCHOBE MPUHIIUIIOB MOJIEKYISIPHO-KUHETHYeCcKoi Teopuu. CMaunBaHKUEe U KalWJUIIpHBIC SBJICHUS. TerIoBoe pacliupeHe U CxKaThe.

Temmnepatypa. Temneparypa CBsSI3U CO CKOPOCTBIO TEIUIOBOTO JBMKEHMsI 4YacTHIl. BHyTpenHss sHeprus. CrocoObl M3MEHEHUsT BHYTPEHHEU
SHEpIuu: Terjionepeaada U CoOBepIIeHCTBOBaHNE paboThl. Bubl Temonepeaauu: TeIonpoBOHOCTb, KOHBEKIHS, U3yYEeHHUE.

KonnuecTBo TemnoTsl. Y aenbHas TEMIOEMKOCTD BellecTBa. TenaooOMeH U TEIIoBOE yBakKeHHE. Y paBHEHUE TerioBoro Oananca. [lnaBienue u
OTBEpJCBaHNE KPUCTAIUIMUYECKUX BEIIECTB. YIenbHas TeruoTa IuiaBneHus. [lapooOpazoBanue u xonaeHcanus. Mcnapenune. Kunenue. VY aenbHas
TeII0Ta mapooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI BO3/lyXa OT aTMOC(HEPHOTO 1aBJICHMUS.

Brnaxxnocts Bo3ayxa.

OHeprus TOIUIMBA. Y IeibHAs TEMI0TA CTOPAHHUS.

[Tpunanmme! padote! TernoBbix aeurareneit KIT/I rernmnoBoro asurarens. TernoBble IBUTATENN U 3aIIUTa OKPY>KAIOIIEH CPEIbI.

3aKOH COXpaHEHUs U TPe0O0pa30BaHUSI SHEPTUHU B TEIIOBBIX MPOIIECCaX.

Hemoncmpayuu .

1. Habmronenne OpOyHOBCKOTO JIBHKCHHS.



Habmonenune nuddysun.

Habmronienue 3a HanpaBieHNEM CMaylBaHUS U KaWLISIPHOTO BO3JEHCTBHSL.
CobmtoIeHue TETIOBOTO PACIIUPEHUS TE.

W3menenue naBieHus ra3a npy COXpaHeHUH o0beMa U HarpeBa WK OXJIaXKICHUSI.
[TpaBwiia u3MepeHus TeMIepaTypebl.

Bune! teronepenayu.

OxJnaxaeHre Ipu COBEPIICHCTBE pabOTHI.

Harpes nipu coBepiieHuu paboThl MPOU3OIIE.

lO CpaBHeHUE TEIIIOEMKOCTEHN pa3InIHBIX BEIIECTB.

11. HaOironenue 3a 30JI0TOM.

12. CobutoieHUE MOCTOSTHHOM TeMIIepaTyphbl MPHU TIaBICHUH.

13. Moaenu TEIUIOBBIX IBUTrATEIIEH.

Jlabopamopuvie pabomsl u onvimol.

© O N ®WN

OnbIThl 0OHAPYKEHBI 110 IEUCTBUIO CUIIOBOIO MOJIEKYJISIPHOTO MPUTSAKEHHUSL.
OnpITHI 10 BRIpAIIMBAHUIO KPUCTAJUIOB IIOBAPEHHOW COJIM WK caxapa.
OmnBITH IO COOJTIOICHHIO TETNIOBOTO PACIIMPEHUS Ta30B, JKUAKOCTEH U TBEPABIX TEIL.
Onpenenenue 1aBaeHNs BO3AyXa B OaNIOHE IINPHILIA.
OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTD JaBJIEHUS BO3/JyXa OT €ro 00beMa U HarpeBa WK OXJIaKICHUSI.
IIpoBepka runoTessl JIMHUI B 3aBUCUMOCTH OT JUIMHBI CTOJIOMKA )KUKOCTH B TEPMOMETPHUECKOM TpyOKe OT TeMIeparypsl.
Habnronenue 3a n3MeHEHNEM BHYTPEHHEH SHEPTUH Tela B Pe3yJIbTaTe TeIIonepe1aud U paboThl BHEITHUX CHJL.
HccnenoBanue siBaeHU TernaooOMeHa Mpy MepeMeInBaHUuM XOJI0HON U ropsyeil BO/bI.
Onpenenenne KOJIMUECTBA TEIIOTHI, TOJTYYEHHOM BOJIbI TP TETIJIOOOMEHE C HArpeThIM METAIIIMYECKUM LIUIUHIPOM.
. Onpenenenue yaeapHOM TEIMIIOEMKOCTH BEILIECTBA.
. MccrenoBanne nmpouecca yHUYTOKEHHUS.
. Onpenenenne OTHOCUTENBHOM BIaKHOCTH BO3yXa.
. Onpenenenue yAeabHOM TEIIOTHI MJIaBICHUS JIbAA.
Pa3nes 7. DiiekTpu4yeckue M MATHUTHBIC SIBJICHHS.
OnexTpuszanus Ten. J[Ba BUaa 31eKTpUUYECKUX 3aps10B. B3anmopeilicTBue 3apseHHbIX Tell. 3akoH KynoHa (3aBUCMMOCTD CHJIbI B3aUMOJIEHCTBUS
3apsOKEHHBIX TEJ OT 3apsizia 3aps0B U PACCTOSIHUS MEXKIY TEJIaMN).
OnexTpuueckoe nojie. Hanpssk€HHOCTh BHEIIHUX MoJied. [IpuHIun cyneprno3uinm 3J1eKTpUYecKuX moJiel (Ha KaueCTBEHHOM YPOBHE).
Hocurenu anexTpuueckux 3apsiioB. IeMEHTapHbI MexaHnu3M 3apsanaa. Ctpoenue aroma. [IpoBogHuKN U 1nanekTpuku. i coxpaHeHus 3apsja.
DNEeKTPUYECKU TOK. Y CIIOBHS ToAnepkaHusl ToOKa. ICTOYHUKHM MOCTOSIHHOTO TOKa. J[EMCTBUS AIEKTPUYECKOTO TOKa (TEMIOBOE, XUMHUYECKOE,
MarHuTHOE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U razax.
DnekTpuyeckas uenb. Cuiia Toka. IJIeKTpuueckoe HanpsokeHue. ConpoTUBICHUE TPOBOAHUKA. Y IEJIBHOE COMPOTUBIIEHUE BelecTBa. 3akoH Oma
Ui ydactka nenu. [locnenoBaTenbHoOe U apajiIeIbHOE COEAMHEHNE IPOBOIHUKOB.
Pabota u MomHoCTh OTKIIIOUeHHS TOKa. 3akoH J[xoyns—JleHna. DnexkTpudeckue Henu 1 AIeKTpruyecKkas sHeprust notpedutens B ObiTy. KopoTkoe
3aKJIFOUYEHHE.
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[TocTostHHbIE MarHuThl. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB. MarHuTHoe moJsie. MarHutHoe mnosie 3eMiId M €ro 3HayeHue IS KU3HHU Ha
3emie. OnbIT Dpcerena. MarHUTHOE MOJI€ BBIKJIIOYAET TOK. [[puMeHeHre 3JeKTpOMAarHuTOB B TeXHUKE. JIeCTBHME MarHUTHOIO TMOJIs HAa MPOBOJHUK C
TOKOM. DJIEKTPOABUTATEIb MOCTOSIHHOTO TOKa. Vcnonb30BaHue 3JIEKTpOABUTATENIeH Ha TPAHCIIOPTE B TEXHUYECKUX YCTPOUCTBAX U HA MPUPO/IE.

Omneitel @apanes. SBnenue anexkTpoMaraiuTHON HHAYKIMU. [IpaBuio Jlenna. Dnekrporenepatop. CriocoObl MOMyUYEeHUS JIEKTPUUECKON SHEPTUH.
DNEKTPOCTAHIINH Ha BO30OOHOBIISEMBIX HCTOYHUKAX YHEPTHH.

Hemoncmpayuu.

DnexTpu3aius Tel.
JIBa BUJIa DIIEKTPUYECKUX 3aPSAA0B U B3aUMOJICHCTBUE 3apsIKEHHBIX TEJL.
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOTIA.
DnexTpocTaTuuecKas HHIAYKIIHS.
3aKOH 0 COXpaHEHHUH DJICKTPUUECKUX 3apSIOB.
[IpOBOAHUKY M TUANEKTPUKH.
MopenupoBaHue CUIOBBIX TPAHUIL OTKPBITHIX MMOJICH.
HcTouHnKH TOCTOSIHHOTO TOKA.
JlelicTBUSA 1O OTKJIFOYEHHUIO TOKA.
. DIIEKTPUYECKUI TOK B KHUIKOCTH.
. Gas discharge.
. I3mepeHnue cuiibl TOka aMIepMETPOM.
. I3amepenune HanpsiKeHUs! BOJIBTMETPOM.
Peocrat u mMara3zuH conpoTHUBIICEHUN.
. B3auMopericTBue MOCTOSSHHBIX MAarHUTOB.
. MoaenupoBanre HEBO3MOKHOCTH pa3JIeJI€HUs MOJIFOCOB MarHuTa.
. MonenupoBanre MarHUTHBIX MOJIEH MOCTOSTHHBIX MarHUTOB.
. OmbIT Dpcrena.
. MaruutHoe noJie Toka. DIEeKTPOMarHuT.
. JlelicTBHe MarHUTHOTO MOJISI HA IPOBOAHUK C TOKOM.
. DNEeKTPOJIBUTaTeh MOCTOSHHOTO TOKA.
. MccnenoBanue sIBI€HUM 3J€KTPOMarHUTHOW MHIYKIUU.
. OnbrTer @apanes.
. 3aBHUCHMOCTb HAMPABJIECHUS UHIYKIIUOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHUSI.
25. DJeKTporeHepaTop TokKa.
Jlabopamopuvie pabomol u onvimol.
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1. OnbIThl IO HAOJIIOAECHUIO 32 JIEKTPU3ALUEH TeJl IPOBOJHUKOB U MPU COMPUKOCHOBEHHH.
2. JlelicTBue Hccnea0BaHUs MPUBOIUT K MOSBICHUIO MOJIEH HAa MPOBOJHUKAX U JUDIIEKTPUKAX.
3. COopka u nmpoBepKa JIEKTPUUECKOM LEeNH MOCTOSIHHOTO TOKa.



4. H3MepeHue U peryaupoBKa CHUIIbI TOKA.

5. H3mepeHne u peryanMpoBaHuE HANPSIKEHUS.

6. MccnenoBanue B 3aBUCUMOCTH OT CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT PE3UCTOPA CONPOTUBIICHUS U HAIIPSKEHUS HA PE3UCTOPE.
7. OnbIThl, AEMOHCTPUPYIOIIKE BO3ACHCTBHE TPOBOAHMKA HA €r0 JUIMHY, IJIOLAb IOIEPEYHOr0 CEYCHH U MaTepHall.

8. IIpoBepka nmpaBuil CI0KEHUS HAIPSLKEHUH IIPU MTOCJIEI0BATEIbHOM COCIMHEHUH JIBYX PE3UCTOPOB.

9. IlpaBuia npoBEpKH CHJIBI TOKA IPU NAPaLIEIbHOM COCIUHEHUH PE3UCTOPOB.

10. Onpeznenenue pabOThHI OTKIIIOYSHUS TOKA, UAYIIETO Yepe3 PE3UCTOpP.

11. OnpeneneHue MOIMIHOCTH TOKA, UCIIOJIB3YEMOTIO Ha PE3UCTOPE.

12. WccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYILIETO YEPE3 JIAMIIOUKY, OT HANPSKEHUs HA HEU.

13. Onpenenenne KIIJI narpeBarens.

14. UccnenoBanue MarHuTHOTO B3aUMOJICHCTBUS IOCTOSIHHBIX MArHUTOB.

15. M3yueHre MarHuTHOIO TOJIsl TOCTOSIHHBIX MarHUTOB MPU UX OObEMHEHUH U PA3/ICIICHUU.

16. IIpoBeppTe AEUCTBHE BKIKOYEHHUS TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOLME CUITy B3aUMOJIEHCTBUS KaTyIIKU ¢ TOKOM U MarHUTHOM CHUJION TOKa W HaIIpaBJICHUEM TOKa B KaTYUIKE.
18. M3ydenue nelcTBUS MarHUTHOTO MOJIS HA IPOBOJHUKE C TOKOM.

19. KoHcTpyupoBaHue U U3y4eHHe paboThl JIEKTPOABUraTEIs.

20. U3mepenne KIIJI smekTpoaBUraTeIbHOM YCTAHOBKH.

21. OnBITHI 11O HCCIICJIOBAHUIO SIBJICHUMN BHeKTPOMaFHHTHOﬁ HHAYKIHU: UCCIICAOBAHUC W3MCHEHHH 3HAYCHUH U HaIrpaBJICHHUA UHAYKIIUOHHOI'O TOKA.
9 KJIACC

Pa3nes 8. Mexannueckue siBJICHUS.

Mexannueckoe aBmkeHue. MartepuanbHass Touka. Cucrema otcuera. OTHOCHUTENBHOCTH MEXAHMYECKOTO JBM)KEHHA. PaBHOMepHOe
IIPSIMOJIMHEIHOE ABMKeHne. HepaBHOMEpHOE NpsiMoinHEelHOE ABMkeHNE. CpeaHsisi U MTHOBEHHAs CKOPOCTh TeJla IPU HEPABHOMEPHOM JABH)KEHHUH.

Yckopenue. PaBHoyckopeHHOE npsMoInHelHoe BrxkeHne. CBoOoaHoe nagenue. OnbIThl [anuen.

PaBHOMepHOE N1BHkKEHUE 10 OKpyx)HOCTH. [lepuon u nepuoa oOpamienus. JIuneinas u yriosast ckopocTs. LleHTpocTpemMuTenbHOe yCKOpEeHHUe.

IIepBeiit 3ak0oH HproTona. Bropoi 3akon Herorona. Tperuii 3akon HerotoHa. [IpuHIun cyneprno3unuu cul.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHHs: cuja TPEHHS CKOJIBKEHMS, CHla TPEHHSI HE0KUJIAHHO, APYTHUE BUbI TPEHUH.

Cuna TSKECTH M 3aKOH MHPOBOTO TATOTEHUsS. YCKOpeHHue cBoOOoIHOTro najaeHus. JBukenue niaaHetsl Bokpyr Comnua. IlepBast kocmuueckas
CKOpocTh. HeBeCOMOCTB U IeperpysKH.

PaBHOBecue maTepuanbHON TOUKU. AOCOTIOTHO TBEPAOE Tesno. PaBHOBecHe TBEPIOTO Tea ¢ 3aKperyi€HHON 0Ccbio MUKpOodoHA. MOMEHT CHIIBI.
LenTp TsxecTu.

Nmnynsc Tena. U3menenne numiynbca. IMmynsce cuibl. 3aKOH COXpaHEHUsI UMITyJIbCca. PeakTHBHOE IBH>KEHUE.

Mexanunueckass paboTa W MomHOCTb. PabGora cunoBas, ymnpyrocts, TpeHus. CBs3b, sHeprus u pabota. IloTeHuumanbHas SHeprus Tena,
ITOAHUMAIOIIEr0Cs HaJl MOBEPXHOCTHIO 3eMiu. [loTeHnmanbHas cuna ynpyroi npyxussl. Kunetndeckast sueprus. TeopeMa 0 KWHHETUYECKOM YHEPIUH.
3aKOH COXpaHEHMsI SKOJIOTMYECKON YJHEPTHUH.

Hemoncmpayuu.



Habmoienue 3a MeXaHUYECKUM JIBH’KEHHEM OTHOCHUTENBHO TeJla Pa3HbIX Tell OTCYeTa.
CpaBHeHME TN ¥ TPACKTOPUN IBUKEHHUS OJTHOTO M TOTO )K€ Tejla pa3HbIX TEJ OTCUETA.
N3mepenue cKkopocTH U YCKOPEHHE MPSIMOJIMHENHOTO IBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUYKEHUSI.

Habnronenue 3a IBUKEHHUEM TeJa MO OKPY>KHOCTH.

Habmoienue 3a MeXxaHUYECKHMMH HAMpaBiICHUSIMH, MPOUCXOAAIIUMU B cucTteMe orcuéra «Tenexka» npu e€ IUIMHE U YCKOPEHUH JIBHXKEHUS
OTHOCHUTEJIEHO KaOMHETa (PU3UKH.

7. 3aBHCHUMOCTb YCKOPEHHS TeJla OT MacCChl Tea U ACHCTBYIOIIUX HAa HErO CHIL

8. ColnroneHue paBeHCTBA CUJI IPU OXPAHE TEJl.

9. V3meHeHue Beca Tesa MPU YCKOPEHHOM JIBHXKEHUH.

10. Ilepenaua ummynbca pu KOHTAKTE C TEJL.

11. TIpeoOpa3oBanusi SHEPTrUU Ipu 0OTyYECHUH TEJ.

12. CoxpaHeHUEe UMITyJIbca IIPU HEYIIPYTOM OCBEILEHUU.

13. CoxpaHeHre UMIyJbca Mpu abCOIIOTHOM CHKATHU.

14. HaGnroeHne peakTHBHOTO JIBUKCHUS.

15. CoxpaHeHHEe XUMUYECKON SHEPTrUuu Mpu CBOOOIHOM Ma/ICHUH.

16. CoxpaHEHUE TEXHUYECKOW SHEPTUH MPU JABHKEHUU TeJla OANPYKUHEHBDI.
Jlabopamopuusie pabomot u onvimel.

o wnE

KonctpynpoBanue Tpakrta Juist pa3sroHa U IPOJJICHUS ABUKEHUS IIAPUKA WM TEJIEKKH.
Omnpenernenne cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM JBMKEHUS ApUKa 10 HAKIIOHHOH IJIOCKOCTH.
Omnpenenenne ycKOpeHUs Tejla IIPU PABHOYCKOPEHHOM JIBUKEHHUH 110 HAKIIOHHOW MIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPU PaBHOYCKOPEHHOM JBMKEHUU 0€3 HauaJIbHOU CKOPOCTH.
[IpoBepka TUMOTE3bI: €CIM MPU PABHOYCKOPEHHOM JBIKEHUHU 0€3 HadallbHON CKOPOCTH MYTH OTHOCATCA KaK K PsAAy HEUYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IPOMEXKYTKHA BPEMEHH COBITAJIAIOT.
HccnegoBanue 3aBUCUMOCTH CHJIbI TPEHHUSI OT CHIJIBI HOPMAJIBHOT'O JJaBJICHUSI.
Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHSI.
Omnpenenenne KECTKOCTU NPYKUHBI.
Onpenenenne CUIIbl TPEHUS IPU ABUKEHUHU TeJa [0 TOPU30HTAIBHON MTOBEPXHOCTH.
10 Onpenenenue paboOThl YIIPYTOCTH CHIIBI ITPH ChEME TPy3a € UCIOJIb30BAHUEM HEMOABMKHOTO U MOABUKHOTO OJIOKOB.
11. W3y4enue npaBa COXpaHEHUSI YHEPTHH.
Pa3nesn 9. Mexannveckne Kos1e0aHusI M BOJHBI.
KonebarenbHoe neuxenre. OCHOBHbIE XapaKTEPUCTUKH U3MEHEHUS: MEPHO/I, YacTOTa, aMIUIUTy1a. MaTemaruyeckrue U NpyKUHHbIE MasTHUKU.
IIpeBparienue sHeprun Npy NEPEMEHHOM JIBUYKEHUH.
3aryxatomue kosieOaHus. BreiHykaeHHble koneOaHus. Pezonanc. Mexanuveckue BosHBI. CBoicTBa MexaHW4YecKux BOJH. [IpomonbpHble U
IIOTEpEYHbIE BOJIHBL. J[JIMHA BOJIH U CKOPOCTh UX paclpocTpaHEeHUs. MexaHNUeCKHUe BOJIHBI B TBEPJOM Telle, CEHCMUYECKHE BOJIHBI.
3Byk. [')pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IHQpa3ByKk U ynbTpa3ByK.

gk wdE
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Jemoncmpayuu.

HaGmoienne 3a M3MEHEHUEM CHITBI TeJIa YUUTHIBACT CHUITY TSHKECTU U YIIPYTOCTb.
Habumoienue 3a n3MeHeHUEM JIaBJICHUS Ha HUTU U Ha MIPYXKHUHE.
Habimoienne BBIHYKICHHBIX KOJIeOaHUH 1 pe30HaHCca.
PacnipocTpanenre JIMHHBIX U MONEPEYHBIX BOJH (Ha MOJETX).
HaGumoieHre BBICOTHI B 3aBHCUMOCTH OT 3BYKa OT YacTOTHI.
AKYCTUYECKUI PE30HAHC.
Jlabopamopmuvie pabomol u onvimol.

o wd R

Ornpezenienre NepuoAMYHOCTH U MEPUOJIa U3MEHEHHSI MaTeMaTUYECKOTO MasTHHKA.
Onpenenenye NepUOAMYHOCTH U TIEPUOIa KoJIeOaHU MPYKUHHOTO MasiTHUKA.
I/ICCJIGIIOBaHI/Ie 3aBUCUMOCTH IICPUOJa USMCHCHUS TOJABCHICHHOI'O I'py3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH TIepUoa KojeOaHUl Mpy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
HpOBCpKa HE3aBUCUMOCTH NICPUOJa UBMCHCHUA HAI'PY3KH, ITOABCIICHHOI'O K HUTHU, OT MAaCChI I'py3a.
OnbIThI, IEMOHCTPHUPYIOIIHNE EPHO]] HECTAOMIBHOCTH MPYKUHHOTO MAaATHUKA OT MAacChl Ipy3a U KECTKOCTU MPYKUH.
N3mepenne yckopeHus cBOOOIHOTO MMaICHHUS.
Pa3z[e.11 10. DJIeKTPOMATHUTHOE T0JI€ M 3JIEKTPOMATHUTHbIE BOJIHBI.
3JI€KTpOMaI‘HI/ITHO€ I10JIC. 3JICKTpOM3FHHTHBI€ BosiHbl. CBO¥icTBa SJICKTPOMArHuTHBIX BOJIH. Mxana OJICKTPOMArdMTHBIX BOJIH. Hcnoap3oBanue
AJNIEKTPOMArHUTHBIX BOJIH JJIs COTOBOM CBSI3U.
DnekTpomMaruuTHas npupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.

Noar~wdRE

Hemoncmpayuu.

1. CBoiiCcTBa IEKTPOMATHUTHBIX BOJIH.
2. BouiHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomsl u onvimol.

1. W3yueHue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJH C ITIOMOILIbI0 MECTHOTO TesedoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mognens cBeta. Mctounuku cseta. [Ipsamonuneiinoe pacnpoctpanenue csera. 3atmenus Connua u Jlynsl. OtpaxkeHune cera. [lmockoe
3€pKajo. 3aKOH OTPAKEHUS CBETA.

IIpenomiienune cBeta. 3akoH NpesoMiieHus ceeta. [lonHoe uccnenoBanne oTpakxeHust ceera. Vcnonbp3oBaHUE MOTHOIO BHYTPEHHETO OTPAYKEHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xopa nyueit B aunH3e. OnTuueckas cucteMa ¢oroarnmapara, MUKpOCKona u Tejeckona. ['71a3 kak ontuyeckas cucreMa. bimzopykocTts u
JAIbHO30PKOCTb.

Paznoxenue 6enoro csera B criekrpe. OnbiThl HptoToHA. CliojkeHHe CeKTpalIbHBIX IBETOB. Jlucnepcus cera.



Jemoncmpayuu.

[IpsamosinHENHOE PaCIIPOCTPAHEHUE CBETA.

OrtpaxeHue cBera.

[Torydenue n300pakeHuii B IIIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJIax.
[Ipenomnenue cBera.

OrnTuyeckuii CBETOBO/I.

Xon iydeit B coOuparomiei JInH3e.

XoJ J1y4ei B pacCeuBaroIEen JIUH3E.

[Tonydenue n300pakeHus ¢ TOMOIIBIO JIMH3.

[MpunHIMN neiicTBUS GoToanmapaTa, MUKPOCKOTIA U TEJIECKOIIA.

10 Model eyes.

11. Pa3znoxenue 6enoro cBeTa B CIIEKTpE.

12. Tlomydenue O0en0ro cBETa MPH COCTABIICHUN CBETA PA3HBIX I[BETOB.
Jlabopamopuusie pabomot u onvimel.
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N3yuuTe yromn oTpaxkeHHsi CBETOBOIO Jiyda OT yrja HaJeHHUs.
W3yuenne xapakTEpUCTHKH H300paKeHHUS TPEIMETa B IIIOCKOM 3epKale.
HccnegoBanue yria npeaoMIIeHHs] CBETOBOIO Jiyda OT yrja NaJeHUs Ha TPAHULIE «BO3TyX—CTEKIIO».
[Tonyuenune n300paskeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHUJIBI COOMPAIOIINX JIHH3.
OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETA B CIIEKTPE.
OnBITHI IO BOCTIPUSTHIO I[BETA MPEAMETOB MIPHU UX HAOTIOACHUN Yepe3 IBETOBbIC (DUIBTPHI.
Pa311e.11 12. KBaHTOBbBIE SIBJI€HHS.
Omnsitel Pesepdopna u mmanerapuas Mmoaens aroma. Monens aroma bopa. Mcnyckanue u coTpynHudecTBo atoma cBeta. KBantel. Jluneituatsie
CHEKTpBI.
PannoaktuBHOCTE. Anb(ha, OeTa- u ramma-u3nydenus. CTpoeHne aToMHoro sipa. HykinonHnas monens aroMHoro siapa. M3oronsl. PannoakTuBHbie
apieHus. [lepuon monypacnana aTOMHBIX sJiEp.
SnepHble cOCTOSHUA. 3aKOHBI COXPAHEHUS 3aps0BOIO U MacCOBOTO HACEJIEHUS. DHEPrus CBA3M aTOMHBIX sAlep. TpaHCIOPTHBIE MEPEBO3KU U
sHeprus. Peakunn cunTe3a u nenenus saep. Mcrounukn sueprun CosiHIA U 3BE3T.
Anepnas suepretuka. JleicTBUsL paliOAaKTUBHBIX U3JIyY€HHUI Ha )KUBbIE OPTaHU3MBI.

Nogaks~wbdpE

Hemoncmpayuu.

1. CHexTpbl JOCTHKEHUS U apTHEPCTBA.
2. CnexTpsl pa3IMYHbIX Ta30B.



Cnextp BenukoOpuranuu.

Ha6mronenue tpexoB B kamepe Buibcona.

Pabora cuéTurka HOHU3UPYIOUUX U3TYUECHUH.

Pa3paboTka npoeKkToB CO3AaHMsI MUHEPAJIOB U MPOJIYKTOB.
Jlabopamopmuvie pabomol u onvimol.
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1. HalGnroseHue CIUIONIHBIX U THHEWYATHIX CIIEKTPOB CUTHAJIOB.
2. HccrnenoBanue TpeKOB: U3MEPEHUE SHEPIHH YacTHI] 10 TOPMO3HOMY IIyTH (110 poTorpadusim).
3. HM3mepeHune paanoakTHBHOTO (OHAPS.

IToBTOPHO-00001IaK0 1M MOLYJIb.

[ToBTOpHO-0000MIIArOIIMIT MOAYNIb TpEJHA3HAUCH JUISI CUCTEMAaTH3alui U OO0OOIICHUs MPEIMETHOTO COJIEP)KAaHHsI M OMbITa JEATEIbHOCTH,
IPUOOPETEHHOI0 MPU U3YYEHUHM BCEro Kypca (M3UKH, a TAaKXKe Ul MOATOTOBKU K OOLIErocylapCTBEHHOMY 3K3aMEHY MO (QU3UKe Ul yJaluxcs,
BBIOPABIINX ATOT YU4EOHBIH MpeIMeT.

[Tpy nM3ydyeHuun AaHHOW MOJIYJS PEATU3YIOTCS M CUCTEMAaTU3HPYIOTCS BUIbI ACATEIbHOCTH, HA OCHOBE KOTOPBIX 00ECHeYnBaeTCsi JOCTH)KEHUE
NpEeAMETHBIX MW MCTAPCIMETHBIX PE3YJILTATOB O6y‘I€HI/I$I, NPUMCHACTCA CCTCCTBCHHOHAYYHAA 'paMOTHOCTh: OCBOCHHMC HAYYHBIX MCTO/J0B
HCCIIEIOBAaHMSI IPUPOJIbI U TEXHUKH, BIAJICHUE METOAAMHU, OOBSICHAIOIMMHU (PU3HUYECKHE SIBJICHHS, TPUMEHEHHE MT0JIYYeHHBIX 3HAaHUH, pelIeHue 3a1a4,
B TOM IIEPCUYCHDb KAaUYCCTBCHHLIX U SKCIICPUMCHTAJIbHBIX.

[TpyHIMNMATBHO EATENbHOCTHBIN XapakTep JAaHHOIO pa3jelia peau3yercs 3a CYeT TOro, 4YTo 0OydaroIuecs: BBHIIOIHSIIOT 3aJaHus, B KOTOPBIX
OHH IOJIyYalOT:

Ha OCHOBE MOJIY4YEHHBIX 3HAHUN PACIO3HABATh U HAYYHO OOBSCHATH (PU3UUECKUE SIBIICHUS B OKPYKAIOLIEH cpelie U MOBCEHEBHOM KU3HU;

HCII0JIb30BAaTh HAYYHBIC MCTOAbI MCCICAOBAHUA (1)I/I3I/I‘-IGCKI/IX HOKaSaTCHCﬁ, B TOM 4YMCJIC IS IMPOBCPKU T'MIIOTE3 U IOJYUCHUSA TCOPECTUUCCKUX
BBIBOJIOB;
00BICHITH HAaY4YHBIC OCHOBBLI, HallpUMCP, CaAMbIC BaXXHBIC AOCTHIKCHUA COBPEMCHHBIX TCXHOJ’IOFHﬁ, MPAKTUYCCKOIr'0 HMCIOJBb30BAHUA PA3JIMYHBIX
MCTOYHHUKOB SHEPTUU HAa OCHOBE 3aKOHA TpaHC(OpPMAIMM U COXPAHEHUS BCEX U3BECTHBIX BU/I0B SHEPTHUH.

INVIAHUPYEMBIE PE3YJIIBTATbBI OCBOEHUSI ITPOT'PAMMBI IO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIECTBA
OBPA30BAHUS

N3yuenne ¢u3uku Ha ypoBHE 0a30BOro oOIIero oOpa3oBaHUs HANpaBIEHO HA JIOCTHKEHHE JIMYHOCTHBIX, METANPEIMETHBIX U INPeIMETHBIX
o0pa30BaTeNbHBIX PE3YIbTATOB.

B pesynbrare m3ydenus (uzMku Ha ypoBHe 0a3zoBoro ooumiero oOpaszoBaHus y oOyuaromierocs (hopMHpYIOTCS CleIyIoLUe JIMYHOCTHbIE
PE3YIbTATHI B HaCTU:

e 1) maTpuMoOTHYECKOr0 BOCIIUTAHMSA:

e - YBa)XECHHUE MHTEpECa K HICTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUHCKOM (PM3NYECKON HAYKH;
e - [IEHHOCTHOE OTHOLIEHHE K IOCTHKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

e 2) rpa’kIaHCKOr0 H yYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMSA:



e -TOTOBHOCTh K AKTHBHOMY Pa3BUTHIO B OOCYXJEHUH OOIIECTBEHHO 3HAYMMBIX M ATHYECKHX IPOOJIeM, C MPAKTUYECKHUM MPUMEHEHHUEM
JTOCTHKCHHUHN (PU3HUKH;

e - OCO3HAHHE BaXXHOCTH MOPAJIBHO-3TUYECKUX NMPEOOPA30BaHUI B AEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYeCKOro BOCIIMTAHMS:

e - BOCHpUATHE 00pa310B (PU3NYECKON HAYKH: €€ TIOCTPOCHUN, CTPOTOCTH, TOYHOCTH, JIJAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

e - OCO3HaHHWE LIEHHOCTEH (pru3MyecKol HayKH KaK MOIIHOTO MHCTPYMEHTA IMO3HAHUS MHUPA, OCHOB Pa3BUTHUS TEXHOJIOTUH, BaKHEWUIIEH OCHOBBI
KYJbTYpHI;

e - pa3BUTHE HAyYHOH JIFOOO3HATEIBHOCTH, HHTEPECA K HCCIIEI0BATEIILCKOM NeATEIbHOCTH;

e 5) popMupoBanue KyJbTYpPbl 310POBbSI 1 SIMOLUMOHAJIBHOT0 HACTPOEHHUS

e - OCO3HAaHHE LIEHHOCTEH Oe30macHoro odpasza *KHU3HU B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaXKHOCTU MpaBUil OE30MIaCHOTO MOBEICHUS Ha
TPaHCIOPTE, HA I0POrax, C AMEKTPUUECKUM U TEIIJIOBBIM 000PYI0BAaHUEM B OBITOBBIX YCIOBUSX;

e - c(hopMHPOBAaHHOCTH HABBIKOB PE(IICKCUU PEBOJIOINH, CBOCTO MPaBa HAa OMIMOKY M TAaKOTO JKE MpaBa y IPYroro 4eIoBeKa;

e 6) TPYIOBOrO BOCIIUTAHHA:

e - aKTMBHOE y4yacTHE OpPraHM3alMM B PeaJu3allii MPaKTUYECKUX 3a/1a4 (B paMKaxX ceMbU, 00pa30BaTEIbHOM, TOpPOJa, Kpasi) TEXHOJOTUYECKOU U
COLIMAJIbHOW HANPABIIEHHOCTHU, TPEOYIOIINX B TOM YUCie U (PU3MUECKUX 3HAHUMN;

e - MHTEPEC K MPAKTUIECKOMY M3yUCHHUIO MPOPECCUi, CBSI3aHHBIX C (PU3UKOIA;

e 7)3K0JIOTMYECKOI0 BOCIIMTAHUSL:

e - OpHEHTANMs Ha TPUMEHEHHE (HU3NYECKUX 3HAHUU Ui pelleHHs 3ajad B OOJIACTH OKpYXKAIOMIeW Cpelbl, IJIAHMPOBAHUE IMOCIIETYIOIINX
JEUCTBUN U OLIEHKA UX BO3MOXHBIX MTOCJIEICTBHUI 111 OKPYXKAIOILIEH CPEebL;

e - OCO3HAHHE III00ATBLHOTO XapaKTepa FIKOJIOTUIECKHUX MPOOIIEM U ITyTEH MX PeHICHUS;

e 8) ajanTanus K MEHSIIOIIUMCS YCJIOBHSM COLMATbHON H NPUPOAHOI Cpeabl:

e - HE0OXOJUMOCTb BO BHUMAaHHHU IIPH BBIIIOJIHEHUHU U HCCIIEI0BAHUAX (PU3NUECKON HAIPAaBIEHHOCTH, OTKPBITOCTH ONBITA U 3HAHUH JIPYTHX;

e - [IOBBILICHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JESATEIBHOCTD;

e - CTpPEMJICHHE K MOSBJICHUIO HOBBIX 3HaHU, B TOM 4yHciie (GOPMYJINPOBATH UJEH, TOHATHS, TUIIOTE3bI O (PU3MUECKUX OOBEKTAX U SBICHUSIX;

e - OCO3HAHHE HEJJOCTATKOB XOPOIIMX 3HAHUHN U KOMIIETEHTHOCTEH B 00s1acTH (hU3MKH;

e - IUTAHMPOBAHHE CBOETO PAa3BUTHS B MIPUOOPETEHUH HOBBIX (PU3NUYECKUX 3HAHMIA

e - CTpeMJICHHE aHAJIM3UPOBATh U BBIABIATH B3aUMOCBSA3HM MPHUPOJBI, OOIIECTBA U SKOHOMUKH, B TOM YHCJIE C MCIOJIb30BAaHUEM (PU3MUECKUX
3HAHUII;

e - OLICHKA CBOUX JIEUCTBUH C YYETOM OKPY’KAIOIIEN CPEbl, C YYETOM BO3MOKHBIX ITOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHus mnporpamm no ¢u3nke Ha ypoBHE 0a30Boro ooOuiero oOpazoBaHus y 00ydaromuxcsi (GOpMHUPYIOTCS MeTanpeiMeTHbIe
pe3yJabTaThl , BKIIIOYAIOIIME MTO3HABATENIbHbIE YHUBEPCAIbHBIE TEXHOJIOTUYECKHE JIEHCTBUS, KOMMYHUKATUBHBIE YHHBEpPCAJIbHBIE TEXHOJIOTHYECKHE
NEUCTBHUS, PETYISATUBHBIE YHUBEPCAIBHBIE TEXHOJIOTUYECKHUE IEHCTBHSL.



Ilo3HaBaTeIbHBIE YHUBEPCAJIBbHBIC TEXHOJOTHYIECCKHUE JelCcTBUA

Ba3oBble JJornuyeckue aeicTBus:

e BBIABIIATH U XapaKTEPHU30BaTh OT/IEIbHbIC TPU3HAKU OOBEKTOB (SIBJICHUN);

e COXpaHsEMBIH CyIIECTBEHHBIN MPU3HAK KJIacCU(pUKALIUU, OCHOBaHHE JIJIsl 0000IIEHNS U CPABHEHUS;

e BBIABIATH 3aKOHOMEPHOCTH U IPOTUBOPEUHS B pacCMATPUBAEMBbIX (DaKTax, TaHHBIX U HAOTIOJACHUSX, CBSI3aHHBIX C (PU3UICCKUMHU SIBJICHUSMU;

e BBIABIIATH NPUYMHHO-CIICJICTBEHHBIE CBSI3U MPU U3YUCHUH (DU3HUECKUX SBJICHUHN U MPOIIECCOB, JIEaTh BBIBOIBI C UCIIOJIb30BAHUEM JICYKTUBHBIX
Y MHAYKTUBHBIX YMO3AKJIFOUCHUH, BBIIBUTATh TUTIOTE3bI O B3AMMOCBS3SX (PHU3UIECKIX BEIHYNH;

e  CaMOCTOATEIBHO BBIOpaTh croco0 pemieHus yueOHOU (usmueckol 3aqaun (CpaBHEHUE HECKOJBKUX BapUAHTOB pPELICHHs, BHIOOP Hambolee
MOAXOSIIETO C YYETOM CaMOCTOSTEIBHO BBIICICHHBIX BAPUAHTOB).

Ba3zoBble uccienoBarenbckue qeicTBUS !

e HCHOJB30BATh BOMPOCHI KAK UCCIICOBATEILCKUNH HHCTPYMEHT TIO3HAHUS;

e TMPOBEACHHE CAMOCTOSATEILHO COCTABICHHOTO IUIAHA OMBITAa, IMEPEHOCHOTO (U3MYECKOTO SKCIEPUMEHTa, HEOONBIIOr0 HCCICIOBAHUS
(hU3UIECKOro 00BEKTa;

e  OIICHUTH MPUMEHUMOCTb U JIOCTOBEPHOCTh MH()OPMALIUHU, TIOTYYCHHON B XOJI€ HCCIICOBAHUS WIH YKCIICPHUMCHTA;

e CaMOCTOATENIBHO (POPMYJIMPOBATH OOOOIICHHS U BHIBOJIBI IO PE3YJIbTaTaM IPOBEICHHBIX HAOIIOICHUI, SKCIIEPUMEHTOB, HCCIICIOBAHUN;

e IMPOTHO3UPOBATH BO3MOXKHOE JalIbHEHIIICEe pa3BUTHE (PU3MUECKHUX MPOIECCOB, & TAKXKE BBIIBUTATh OOPHOY 32 MX PA3BUTHE B HOBBIX YCIOBHSX U
KOHTEKCTaxX.

Pa6ora ¢ undopmanmeii:

e TMPUMEHSATH PA3IUYHBIE METO/Ibl, UHCTPYMEHTBI U 3aIIPOCHI PU MOUCKE U 0TOOpE MH(POPMAIIUHU WM JAHHBIX C YUETOM MPEASI0KEHHON yueOHOoI
(buzmvecKoit 3a1aun;
e  AHATU3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUAOB U ()OPM MPECTABICHUS;
e CamocTosTeNbHO BBIOPATh ONTUMAIbHYIO (hOpMY NpeCTaBlIeHUsI HUHPOPMALIMU U WIUTIOCTPUPOBATH PElIaeMble 3a7aul IEPEHOCHBIMU CXEMaMH,
JauarpaMMmamu, HHOUM rpaduKoi 1 uX KOMOUHAITHSIMH.
KoMMyHUKaTHBHBIE YHHBEPCATbHbIE TEXHOJIOTHYECKHE AeiicTBUS:

e B X0/€ 00CYXKIEHHUS MaTepUaJIOB, Pe3ylbTaThl JAOOPATOPHBIX PabOT U MPOEKTOB 33Jal0T BOMPOCHI MO CYHIECTBYIOMIEH 00CYKIaeMoil TeMe U
BBICKa3bIBAIOT MJIEH, LIEJIEBbIE PEILICHH 3a/1a4 U MOJIepKaHue OJ1aro)kKenaTeabHOCTH OOIICHUS;

° COIMOCTABJIAATH CBOM MHCHHA C MHCHUAMU JPYTIUX YUACTHHUKOB JAWAjIora, HaXO0AuTh JCTaJIM U CXOACTBO HO3HHHﬁ;

e BBIPAXaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

e MyOJWYHOE BBICTYIUIEHHE O PEe3yJIbTaTaX YCIEIIHOT0 MHTEJUIEKTYaIbHOIO OTbITa (9KCIIEPUMEHTA, UCCIEA0BAHUS, TPOEKTA);

e TOHMMATh U UCMOJIB30BAThH MPEUMYILECTBA KOMAHIHOM U MHIUBUAYATbHON paOOThI IPU OIpEIeIEHUH KOHKPETHBIX (PU3MUECKUX MpodieMm;



e MPHUHATH COBMECTHYIO JIEATEIBHOCTh, OPraHU30BaTh JCHCTBUS 10 €€ OCYIIECTBICHUIO: OTMEHUTh Y4acTHe, OOCYAUTH MPOLECCHl U PE3yIbTAThI
COBMECTHOH paboThl, 00CYIUTh MHEHUS] HECKOJIBKUX JIFOJICH;

e BBIMOJHUTH CBOIO YaCTh PalOOTHI, TOCTUTHYB KayeCTBEHHOI'O pe3yjbTaTa B CBOEM HANpPABICHUU U KOOPAMHUPYS CBOM JIEHUCTBHS C JIPYTHMHU
Y4aCTHUKAMH KOMaH/bl;

e OIICHUTH KAUYECTBO CBOETO BKJIA/a B OOLINI MPOIYKT O KPUTEPHSIM, CAMOCTOSTENIFHO COPMHUPOBAHHBIM B3aUMOJICHICTBUEM Y4aCTHUKOB.

PerJIﬂTHBHLIe YHUBEPCAJIbHbIC TEXHOJOTHYECCKHE [lCi;lCTBPISI

Camoopranuszaums:

e BBIABJIATH IPOOJIEMbI B )KU3HEHHBIX M TEXHUYECKUX 00bEKTaX, TpeOyroIIre penieHus GU3n4ecKux 3HaHuM;
e OPHEHTHUPOBATHCS B PA3JIMUHBIX [10/IX0J1aX MPUHATHS pElIeHUN (MHANBUIyaJIbHOE, IPUHITHE PELLICHUN B TPYIIIE, IPUHATUE PELICHU);
e  CaMOCTOATEJIBHO pPa3paboTaTh AJITOPUTM pelleHus (pU3MUecKoW 3aJayd WIM IUIaH HCCIEJ0BaHUS C YYETOM HSHEPreTHUECKUX PECypcoB U
€CTECTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh IIPEIIaracMble BAPUAHTHI PEILICHU;
e JenaTh BHIOOP M OpaTh Ha ceOst OTBETCTBEHHOCTD 3a PELICHHUE.
CaMOKOHTPOJIb, JMOLHOHAILHBIH HHTEJIEKT:

e  J1aTh a/ICKBAaTHYIO OLICHKY CUTYallUH U MPEJJIOKUTD IJIaH €€ U3MEHEHMI;

e OOBSACHUTH NPUUMHY JOCTHXKEHUS (HEAOCTUKEHUS) Pe3yJIbTaTOB AEATEIIbHOCTH, 1aTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

e BHOCHTH KOPPEKTHUBBI B JICATEIHHOCTH (B TOM YHCJIE B XOJ BBIIOJHEHUS (PU3UUYECKOTO HCCICAOBAHUS WIM MPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENECTB, U3MEHUBIINXCS CUTYAIMH, BO3SMOXHBIX OIIUOOK, BOSHUKIINX BO3MOXKHOCTEH;

e OILICHUTb COOTBETCTBHE PE3yJIbTaTa LEJIN U YCIOBUIA;

e IIOCTAaBUTh ce0sl HA MECTO JAPYIOro YEIOBEKa B XO/I€ CIIopa UM 00CYX/IEHUS HAYyUYHYIO TEMY, TOHUMAaTh MOTHBBI, HAMEPEHHUs U JIOTUKY JAPYroro;

e IPU3HABAThH CBOE MPABO Ha OMIMOKY MPU YCTAaHOBJICHUH (DU3HUECKUX 3a7a4 WIH MOJIOKEHUH IO HAyYHBIM TEMaM M TaKoe e MPaBo JIPyroro.

INPEAMETHBIE PE3YJBbTATHBI

K koHiy o0yuenus B 7 KJacce peMeTHbIE pe3yJIbTaThl Ha 6a30BOM YPOBHE JIOJKHBI OTPAXaTh CHOPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

e HCHOJB30BATh MOHATHUS: (PU3NUECKUE U XUMHUUECKUE SIBICHUS, HAONIOIEHHE, SKCIIEPUMEHT, MOJIeb, TUIIOTe3a, (PU3NUecKasi BEJIMYMHA, aToM,
MOJIEKYJIa, arperaTHbIe COCTOSIHHS BeIlecTBa (TBEPIOE, JKUIKOE, ra3000pa3HOe), MEXaHUIECKOe JBIDKEHHE (paBHOMEPHOE, HEPaBHOMEPHOE,
NPSIMOJIMHEIHOE), TPACKTOPHSI, PaBHOACHCTBYIONIAst cuia, nedopmanus (yrnpyras, IiiacTuyeckas), HeBECOMOCTb, COOOIIAIOIINECS COCY/bI;

e paznuuHble sBieHUS (Auddy3us, TernmoBoe ABMKEHHE YACTHIl BEUIECTBA, PABHOMEPHOE IBI)KEHHE, HEPAaBHOMEPHOE JIBHIKCHHE, WHEPITHS,
B3aUMOJICHCTBHE Tel, OajaHC TBEPHABIX TeNl C 3aKPEIIEHHOM OChIO CeTH, Iepefaya JaBiIeHHUs TBEPABIMU TEJIaMH, KUAKOCTIMH M razami,



aTMoc(epHOe JaBlIeHUE, MJIaBaHUE TeJl, MPEeBpaIlleHNe XUMHUUECKOM SHEPruH) MO OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITA,
JIEMOHCTPHUPYIOIIUX JAHHOE SBICHUE;

pacro3HaBaTh U3ydaemble PU3NUECKUE BO3JICHCTBUS B OKPYXKAIOIIEM MHUPE, B TOM YUCiIe (PU3NUYECKUE SIBICHUS B IPUPOJIE: IPUMEPHI ABHKCHHS
C pa3IMYHBIMHU CKOPOCTSMH B )KUBOM U HEXHUBOU NPUPOJIE, NEHCTBUE CUIIbI TPEHUSI B IPUPOIE U TEXHUKH, BIUSIHUE aTMOC(EPHOro JIaBIECHUS HA
KMBOE TEJO, IUIABAIOIIME PbHIOBI, PblYard B TeJie YEJNOBEKa , MPH ITOM IMEPEBECTH MPAKTUYECKYIO 33/7a4y B y4eOHYIO, MPEIOKEHHYIO
JIONOJIHUTENbHBIE CBOMCTBA (KH) (PU3NYECKOTO BO3JICHCTBHUS;

OIMCHIBATh M3YYECHHBIC CBOMCTBA TN M (PU3MUYECKUX SIBICHUH, UCTIONB3YsS (PU3HUEcKue pa3mepsl (Macca, 00beM, BEIIECTBO BELIECTBA, BPEMS,
IyTh, CKOPOCTb, CPENHAS CKOPOCTb, CHUJIA YIPYIOCTH, CHUJA TSDKECTH, BEC, TEJNO, CHJIa TPEHHUs, JaBieHue (TBEPAOro Telsa, XKHUIAKOCTH, rasa),
BBITAJIKUBAIOIIAs CHJIA, MEXaHUYeCKasi paboTa, MOIIHOCTb, TUIEYO CHJIBI, MOMEHT CHJIbI, KOO((HUIIMEHT MOJIE3HOTO JIeHCTBUSA, KHHETUYECKas 1
NOTEHIMAJIbHAsl AHEPrusi), MpPU ONMCAHUM NPABUIBHO TPAKTOBaTh (U3MYECKUN CMBICI BEIMYUHBI, UX MpeoOpa3oBaHHE U IPUMEHEHHE
¢bu3nvecKoil BeTMUMHBI, HAX0XKICHHE (POPMYIIbI, CBSA3BIBAIOIINE JAHHYIO (U3UYECKYIO BEIHMUUHY C APYTUMH KPYIMHBIMHU, TOCTPOUTH I'pad MKH
U3y4YEHHs 3aBUCUMOCTEN (PU3UUECKOro pa3BUTHS;

XapaKTepu30BaTh CBOMCTBA TeJ, PU3NYECKUX SIBICHUN U IPOLECCOB, C IOMOIIBIO ITPABUII CJIOKEHUS CUII (BJI0JIb OAHOM MpsIMO), 3akoHa ['yka,
3akoHa Ilackans, 3akoHa ApxuMepl, IpaBuiia paBHOBECHs pbluara (6J10Ka), «30J0TOr0 MpaBUila» MEXaHUKH, 3aKOHA COXPAaHEHHs (U3NUECKOM
SHEPTrUH, IIPU 3TOM J1aBaTh CIOBECHYIO (POPMYJIUPOBKY 3aKOHA U 3aIUIINTE €r0 MATEMAaTUYECKOE BHIPAYKEHUE;

OOBSICHATh (PU3NYECKUE SBJICHUS, IPOLIECCHl U CBOMCTBA Tel, B TOM YMUCIE U B JECATU CIIydasX MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa:
BBISIBIISATH IPUYMHHO-CIICACTBEHHBIE CBSI3M, CTPOUTH OOBSCHEHHS U3 1—2 JTOrMYEeCKHX IIaroB ¢ OMOpoil Ha 1-2 n3ydaeMbIX (pU3HUYECKUX SBICHUI
(bu3nYeCcKUX NMPUHLUIIOB, (PU3NYECKOT0 3aKOHA WJIM 3aKOHOMEPHOCTH;

pemuTh pacuéTHble 3a1a4n B hopmyiie 1-2, MCmonb3ys 3aKOHBI M POPMYIIBI, CBA3BIBas (PUTYypHBIE (DOPMBI: HA OCHOBE YCJIOBHI aHAN3a 3a1a4H
3aIMCBIBAaTh KPATKOE YCIOBHE, IOJCTABIASA GUIypHYIO GUTYpy B GOpMYIly U IPOBOIUTH pacu€THbIC IEHCTBUS, HAXOIUTh CIIPABOYHBIE JaHHBIE,
HEOOXOAMMBIC /IS pEIICHUS 33/1a4, OLICHUBATh PEATUCTUYHOCTD MOTyYeHHOH (PU3ndeckoit GopMmsl ;

BBISIBJIATH MPOOJIEMBI, KOTOPbIE MOXKHO PELIUTh MPU MOMOILIM (PU3NYECKUX METOJOB, B ONHUCAHUM HCCIEIOBaHMUN MpeanaraTb MpoBepseMoe
MIPENIoJIOKEeHNE (TUIOTE3Y), HAOII0JaTh U MHTEPIPETUPOBATH MOTYYEHHBIN PE3yabTaT, HAXOJUTh OIIMOKU B XOJI€ ONbITA, JAEJaTh BHIBOABI 1O
€ro pe3ynbTaraM;

MIPOBOMTD OIIBITHI 110 HAOJIIOIEHUIO 32 (PU3MUECKUMHU BO3/IEUCTBUAMHU WU (PU3MUECKMMHU CBOWCTBaMH Tell: (hopMyIia mIpoBepsieMbIX KaHIUAATOB,
coOMpaTh YCTaHOBKY U3 IPEJIOKEHHOT0 000PYA0BaHUs, 3alIUChIBATh XO/1 OIbITAa U (POPMYITUPOBATH BHIBOJIBI;

[IpoBoauTh HpsiMble U3MEPEHHUS PACCTOSIHUM, BPEMEHHM, MAcChl Tena, 00bEMa, CHJIBI U TEMIIEpaTypbl C HCIOJIb30BAaHUEM CTaHAAPTHBIX U
U poBBIX MPHOOPOB, hUKCUPYs cpabaTbIBaHUE TPHOOPOB € YUETOM 3aJaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHU;

UCCIIEIOBaHKNE MPOBOJIUTCS B 3aBUCUMOCTH OT OJIHOM (pU3NUYeCKOi (POPMBI CUJIBI C UCIIOJIB30BAaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTD JIpYTroi
CKOpPOCTH JIBUKEHHUSI OT Tela, BPEMEHM JABMKEHHs Tesla, TPEHUs CKOJBKEHHUS OT Beca Tela, KauecTBa 0OpaOOTKM MOBEPXHOCTEH Tel U
HE3aBHCUMOCTH TPEHMSI CUJIbI OT TUIOIIAIU, COMPUKOCHOBEHMSI, CUJIbI YIIPYTOCTH OT IPY>KHUH, BBITAJIKUBAIOIIEH CUIIBI). OT 00beMa NOrpyKEHHON
YaCTH TeJa U OT IJIOTHOCTH KHJIKOCTH, €€ HE3aBUCUMOCTD OT IJIOTHOCTH, TeNla OT MIyOMHBI, Ha 3TOM MOTPY>KEHUH TeJa, YCIOBHUH MIaBaHus Tell,
YCIIOBUH paBHOBECHS pblyara v 0JI0OKOB), y4acTBOBATh B IUNTAHUPOBAHUM MaTeMAaTUYECKUX UCCIIEJOBAHUM, IIEpEMEIIaTh U BBIOIHITh U3MEPEHMUS,
clieysl MpeI0KEHHOMY IUIaHy, QUKCHUPOBATH MOTy4YE€HHBIE PE3YIbTAaThl B 3aBUCUMOCTHU OT (PU3MUYECKUX BETUYMH B BUJIE MpeAIaraeMbIX TaOInIl
1 TpaduKOB, AeNaTh BBIBOBI IO Pe3yJbTaTaM UCCIIEI0BaHNUS;

MIPOBOJISATCS JOMOTHUTEIbHbBIE U3MEPEHUs (PU3NYECKON BETMUMHBI (TUIOTHOCTD BEIIECTBA )KUIKOCTU U TBEPAOIO Tea, CUiIa TPEHUS CKOJIbKEHUS,
JIaBJICHUE BO3/yXa, BBITAJIKUBAIOIIAs cuja, AEHCTBYIONIAs Ha MOTPYKEHHOE B KHUJAKOM Tese, KOOPQPUIUEHT MOJIE3HOTO JEUCTBUS MPOCTHIX
METO/IOB), Cleaysd MPEIIOKEHHOW MHCTPYKLMU: TPU BBITOJHEHUH U3MEPEHUH HaOIoaiTe SKCIepUMEHTAbHYI0 HACTPOWKY M M3MepsiiTe
3HaYeHUE UCKOW (hOPMBI;



co0Jro1aTh MpaBuiIa TEXHUKH OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pyI0BAHUEM;

OCHOBHBIEC NPUHLIMIIBI JEHCTBUS MPUOOPOB U TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETP, AUHAMOMETP, COOOIIAOLINECs COCYyIbl, OapoMeTp,
pBIYar, MOIBHKHBIN U HETIOBUKHBINA OJIOUHBIN, HAKJIOHHAS MJIOCKOCTH;

OXapaKkTepHU30BaTh NPUHIMIBI ACHCTBUS H3yyaeMbIX NPHUOOPOB M TEXHUUECKUX YCTPOWCTB C ONOPOM Ha MX ONHMCAaHUSA (B TOM 4YHCIE:
MIOJIIIMITHUKY, BOJIOTIPOBOIHBIE YCTPONCTBA, THAPABIMYECKHI IPECC, MAHOMETP, BEICOTOMED, MOPIITHEBON HACOC, APEOMETP), UCTIONB3Ys 3HAHUS
0 (pM3NYECKUX (PU3NUECKUX MIPOSBICHUAX U YCTAHOBJIEHHBIX (PU3MUECKUX 3aKOHAX U 3aKOHAX;

MPUBOANUTH IPUMEPHI (HAXOAUTh HHPOPMALIUIO O MIPUMEPAxX) MPAKTHUECKOTO UCIOJIB30BAaHMS (PU3HMUECKUX 3HAHUI B TIOBCEIHEBHOM KU3HH IS
obecrieyeHus Oe3omacHOCTH Npu paboTe ¢ mpubopaMM M TEXHUYECKMMHU YCTPOMCTBAMH, COXPAaHEHMsI 3[0pOBbs U COOJIIOAEHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH CPELE;

U3YYUTh BBIOOP HCTOYHUKOB HH(popManuy B IHTepHETE B COOTBETCTBUU C 3aJJaHHBIM IIOMCKOBBIM 3aIlIpOCOM, Ha OCHOBE UMEIOIIUXCSI 3HAHUH U
METO/a CPAaBHEHUS PA3IMYHBIX HCTOYHUKOB MOMYJISPHOIN HH(OpPMAIMK, KOTOPAs SIBJISIETCS IPOTUBOPEUNBOM MIIM MOXKET OBITh HEJOCTOBEPHOM;
HCIOJIb30BATh [IPU BBIIIOJIHEHUH YUEOHBIX 3aJaHUH HAyYHO-TIOMYJIIPHYIO JIUTEPATYPY (PU3UUECKOro COAEP KaHUs, CIIPaBOYHbIE MaTepHaIIbl CETH,
pecypcel UHTepHETa, BIageTh MpuéMaMi KOHCTIEKTUPOBAHUS TEKCTa, KOHBEPTUPOBATh HH(OPMAIIHIO U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh KpaTKUe NMCbMEHHbBIE U yCTapeBIINe COOOIIEHUS HA OCHOBE 2—3 MCTOYHUKOB HH(pOPMALUU O (PU3MUECKOM COAECP)KaHUU, B TOM YHCIIe
nyOJIMYHO IMyOJIMKOBAaTh KpaTKHWE COOOIICHHS O MPOEKTaX OE30MaCHOCTH WM HAay4YHBIX HCCIEIOBAHMAX, IPU 3TOM YMEJIO HCIOIb30BAThH
M3yYEHHBIN MOHATUHHBIN annapaTHbli Kypc pU3UKHU, YTO COIPOBOXKAAETCS BHICTYIUIEHHUEM C IPE3E€HTalUeH;

IpHU BBIMOJIHEHUH TPOEKTOB W HCCIENOBAHMUAX IPOCUYUTHIBATE OOS3aHHOCTH B TPYNIE B COOTBETCTBUU C IOCTAaBJICHHBIMU 3a[adyaMH,
KOHTPOJIMPOBATh BBIIIOJHEHUE IUIAHOB JIEHCTBMM, aJeKBAaTHO OLEHMBATh MaclITad BKJIAAa B JIEATENBHOCTh TPYMIbI, BbICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOICHCTBUE, CICUTh 32 MHCHHEM OKPYKAIOIINX.

K koHIy 00yueHus B 8 kjiacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI OTPakaTh CPOPMUPOBAHHOCTh Y O0YJAIOIUXCS YMEHUI:

WCIONb30BaTh TMOHATHS: Macca M pa3Mepbl MOJEKYN, TEIUIOBOE JABUKEHUE AaTOMOB U MOJIEKYJ, arperatHbleé COCTOSIHUSI BEILECTB,
KpUCTAITUYECKHe U aMopHBIE Tella, HACBIIIICHHBIN U HEHACBILIEHHBIN Map, BIaKHOCTh BO3AYyXa, TEMIIepaTypa, BHYTPEHHSISI DHEPT s, IBUTATENb,
BHGMGHTapHBIﬁ BHGKTpI/I‘IeCKI/Iﬁ 3apsan, SJICKTPUICCKOC MOJIC, TPOBOAHUKHN U JUDJICKTPUKH, MOCTOSIHHBIHN TOK, MAarHuTHOC€ II0JIC,

pasnuuHble SBIEHUS (TEMIOBOE pACHIMpEHHEe W YAJIMHEHHUE, TeIulonepenayda, TEIUIOBOE pPaBHOBECHE, CMAayMBaHUE, KAMWJUIAPHBIC SIBICHUS,
WCIIapeHue, KOHJCHCAIus, IUIaBJICHHE, KpHUCTAJUIM3anus (OTBEpACBaHWE), KHUIIEHWE, Terulonepeaada (TErIonpoOBOJAHOCTh, KOHBEKIIHS,
W3IIy4EeHHE), JICKTPU3aUs Tell, B3AUMOCICTBUE 3aps1/10B, IEUCTBHUE pa3psaa TOKA, KOPOTKOE 3aMbIKAHHE, B3aMMO/IECTBE MAarHUTOB, JA€CTBHE
MAaravMTHOr0O 1oJidi Ha MPOBOAHHMK C TOKOM, JJICKTPOMAarHUTHAasA I/IHI[YKHI/IS{) 110 OIMMCAHWIO HX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIbITA,
JIEMOHCTPHUPYIOIIETO JaHHOE (PU3HUECKOE SIBICHUE;

pacrno3HaBaTh TUIATENIBHO W3YYEHHbIE (PU3NYECKUE BO3JIEHCTBUS B OKPY)KAIOIIEM MHUpE, B TOM 4Hcie (QU3NYECKUE SBICHUS B MPUPOJIE:
MMOBEPXHOCTHOE HATSXKEHUE U KaNWJUISIPHBIE SBJICHUS B MPUPOJIE, KPUCTAIUIBI B IPUpOE, n3nyueHrne CoaHIa, 3aMep3aHue BOJOEMOB, MOPCKHE
OpbI3bI, 00pa3oBaHUE P03, TYMaHa, MHEs, CHETa, YICKTPUICCKHUE SIBJICHUS B OKPYKAIOIIIEM MUpe aTMoc(epa, SIEeKTPUIECTBO JKUBBIX OPTaHU3MOB,
MarHiTHOE ToJie 3eMId, apeiid MOI0CoB, POIh MATHUTHOTO OIS [l )KU3HU Ha 3emIile, MOSIPHOE CUSTHUE, TIPU 3TOM CAENaTh MPAKTHIECKYIO
3a/1auy B yueOe 1o MepeHocy, OT/AaTh MPEAIOUYTEHHE OCHOBHBIM CBOMCTBaM (TIpH3HaKaM) (PU3NUECKUX BEIIUYNH;

OIHCATh U3YYCHHBIE CBOMCTBA Tel U (PU3MUECKUX SBICHUH, HCTIONB3Yys PU3NYECKUE U3MEPEHHS (TeMIIepaTypa, BHYTPEHHSSI SJHEPT UL, KOTMYECTBO
TEIUIOTHI, y/IeJIbHAs TEIIOEMKOCTh BEIIECTBA, yeIbHAasl TEIUIOTA IIJIaBJICHNUs, YAeIbHas TEII0Ta Mapoo0pa3oBaHus, yAelbHas TEIIOTa CTOPAHUS
TOMINBA, KOX(PUIIUEHT TMOJE3HOT0 JEHCTBUS TEIIOBOM DSHEPryuu, OTHOCHTENbHAs BJIAXKHOCTh BO3/AyXa, CKOPOCTh 3apsjia, CHila TOKa,



AJIEKTPUUECKOE HANPSHKEHHUE, PE3UCTOPHBIN MTPOBOIHUK, JIEKTPUYECKOE COITPOTUBIIEHUE BEIECTBA, pab0Ta U MOIIHOCTh TOKA), IPU OMHMCAHUH
IIPABUJIBHO TPAKTOBATh (PM3NUECKUIN CMBICI BETMYMHBI U3MEPEHHS M YIUTHIBaTh (PU3NUECKYIO BEJINUUHY, HAXOUTh (POPMYILY, CBS3bIBAs JaHHYIO
($U3NYECKYIO BEIMYUHY C APYTUMH BETMYMHAMU, CTPOUTH Ipa)UKK U3y4EHHBIX 3aBUCUMOCTEH peabHbIN pa3Mep;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUX SBICHUN M MPOLECCOB, UCIOJb3Ysl OCHOBHBIE MOJO0XKEHUS MOJEKYIIPHO-KUHETHYECKUX TEOpUil
(U3NYECKUX BEIIECTB, IPUHIHUI CYIEPIO3HUIINHU MOJIeH (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsia, 3akoH Oma /s yyacTka IIerH,
3akoH Jlkoyisa-JleHna, 3aKkOH COXpaHEHUs SHEPIuy, IPH 3TOM MPHUIaBas CIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aMUIIMTE €r0 MaTeMaTHYeCKOe
BBIPa)KCHUE;

OOBSICHATh (PU3UYECKHE MPOLECCHl M CBOICTBA TeJ, B TOM YHUCIIE M B JIECATU CllydasX MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATH
MPUYMHHO-CJICICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHUS W3 1—2 JIOTHUECKMX IIAroB C OMOPHOM Ha 1-2 M3ydyaeMbIX (PU3NYECKHUX SIBJICHUH,
(bu3NYeCKUX 3aKOHOMEPHOCTEN MIIM 3aKOHOMEPHOCTEH;

pemaTh pacd€THbIe 337a4d B 2—3, UCHOJB3YS 3aKOHBI M (OPMYIbI, CBA3bIBas (hU3MUYECKHE M3MEPEHUsS: Ha OCHOBE YCIIOBHI aHalu3a 3a/1ad
3aIllUCBIBaTh KPAaTKOE YCIOBHE, BBIABIISATH HEIOCTATOK NAHHBIX AJIS PEIICHUs 3a/ad, BbIOMpPATh 3aKOHBI U (OPMYIbI, HEOOXOAUMBIE A €€
peleHw s, TPOBOIUTH PAcYEThl U CPABHUBATH MOydeHHOE 3HaUeHNE (PU3MUYECKHe pa3Mephl C U3BECTHBIMU JaHHBIMU;

BBISIBJIATH MIPOOJIEMBI, KOTOPbIE MOXKHO PELIMTh C MOMOIIBIO (PU3HMUECKUX METOJIOB, C IMOMOIIBIO ONMHUCATEIbHBIX UCCIIEIOBAaHUM, MpeiaraTh
IIPOBEPSIEMBIE NTPEIIOJIOKEHUS, OLICHUBATh IIPaBUIILHOCTD IOPSIKA IIPOBEACHUS UCCIEA0BAHMS, 1€JIaTh BBIBOIBI,

IIPOBOJIATCSL ONBITHl IO HAOMIOAEHUIO (U3UYECKOro BO3JEHCTBUSA MM (PU3MUECKUX CBOWMCTB Tena (KaNWIUISPHBIE SBJICHUS, 3aBUCHUMOCTb
JaBIICHHs] BO3JyXa OT €ro 00beMa, TeMIIEpaTyphl, CKOPOCTH NpOIecca OCTHIBAHUS M HArpPEeBaHUS NPU W3IYYCHHUH OT IIBETA M3JTYYarOlIeH
(morsnouiaroueil) MOBEpXHOCTH, CKOPOCTH HCIAPEHUs BOJbI OT TEMIIEPATyphl KUJKOCTU U IUIOLIAIU €€ MOBEPXHOCTHU, NEKTPU3ALUU Tel U
B3aUMOJICHCTBUE IIEKTPUIECKUX 3aPSAI0B, B3aUMOJIECUCTBUE ITOCTOSHHBIX MarHUTOB, BU3YaJIM3allisl MAarHUTHBIX ITOJIEW MIOCTOSIHHBIX MarHUuTOB,
JeiCTBUE MAarHUTHBIX IOJIEH Ha IPOBOJHUK C TOKOM, CBOMCTBA 3JEKTPOMAarHUTa, CBOMCTBA 3JIEKTPOJBUIATEN IOCTOSHHOI'O TOKA):
(bopMyIHpOBaTH NPOBEPSEMBIE CHIIBI, COOMPATh YCTAHOBKY M3 MPEAJIOKEHHOTO 00OpYJIOBaHUS, OMUCHIBATH XOJ OMbITa U (OPMYIHPOBATH
BBIBO/IBI;

[IpoBoaNThE mpsIMBIE H3MEPEHUS TEMIEPATYPbl, OTHOCUTEIBHOW BIAXHOCTH BO3/1yXd, CHJIBI TOKA, HAINpPSDHKEHUS C HCIOJIb30BAHUEM
COOTBETCTBYIOLIMX MPHOOPOB M JIATUMKOB TEJIECHON BEJIMYMHBI, CPaBHUBATH PE3yJIbTaThl M3MEPEHMH € yu€TOM 3aJaHHON abCOIIOTHOMN
IIOTPELIHOCTH;

IIPOBE/ICHUE MCCIIEIOBAHNUS B 3aBUCIMOCTH OT OHOM (pr3MuecKoi BEIMYMHBI OT JIPYTOM ¢ UCTIOIb30BAHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTD
CONPOTHUBIICHU MTPOBOJHMUKA OT €r0 JJIMHBI, IUIOIIAIN [TONEPEYHOI0 CEYEHUsI U pa3Mepa BELIECTBA MPOBOJIHMKA, CHIIBI TOKA, MAYLIETO Yepe3
MIPOBOJIHUK, OT HAINPSDKEHHUS! Ha MIPOBOJIHUKE, UCCIIEI0OBaHUS TOCIIE0BATEIbHOTO M MapaJljIeIbHOTO COeIMHEHHs IIPOBOHUKOB): IUIAHUPOBATh
uccienoBaHue, cOOp TaHHBIX U IPOBEIEHNE U3MEPEHUH, ClIeys IPEAJI0KEHHOMY IIJIaHy, (PUKCUPOBATH MOJIyYE€HHBIE pe3Yy/IbTaThl B 3aBUCUMOCTHU
OT BU1a Ta0aIMIl ¥ rpaUKOB, J1eNaTh BBIBOJBI 10 pe3yabTaTaM MCCIEIOBAHNUS;

MIPOBEJICHUE JIOTOJIHUTENbHBIX U3MEPEHUN (PU3UUECKON BETUUMHBI (yAeTIbHas TEII0OEMKOCTh BEIIECTBA, CONPOTHUBIIEHUE MPOBOJIHUKA, paboTa U
MOIITHOCTh TOKA): TNIAHUPOBATh U3MEPEHHUS, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, CJI€I0BATh ITPEI0KEHH O HHCTPYKIIUH U paCCUUTHIBATh
3HAYEHMSI U3MEPEHUN;

co0Jro1aTh MpaBuiIa TEXHUKHU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BAHUEM;

XapakTepru30BaTh NMPUHIUIBI JEHCTBUS U3yd4aeMbIX NMPUOOPOB U TEXHUYECKHUX YCTPOWCTB C OMOPOM B MX ONHCAaHUU (B TOM YHUCIE: CHCTEMA
OTOIICHUSI IOMa, TUTPOMETP, NTapoBast TypOMHA, aMIIEPMETP, BOJIbTMETP, CUCTUUK IEKTPHUUECKON SHEPTUH, IIEKTPOOCBETHTEIbHbIE TPHOOPHI,
HarpeBaTeNbHbIE 3JEKTPONPHOOPHI (IPUMEpPHI), dJIEKTPUUECKHUE MPEJOXPAHUTEIH, HIEKTPOMArHUThI, 3JIEKTPOIBUTATENHN). TOCTOSSHHBIA TOK),
UCITIOJIb3Ys 3HAHUS O CBOMCTBAaX (PU3NUECKUX CBOMCTB U 00€CIIeUeHHOCTH (PU3HMUECKUX CBOMCTB;



pacrio3HaBaTh MPOCTEHIINE TEXHUYECKHUE YCTPOMCTBA M M3MEPHUTEIbHBIC MPHOOPHI MO CXEMaM M CXEMaTHUYECKUM PUCYHKaM (JKUIKOCTHBIH
TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETP, ABUraTeIb BHYTPEHHEIO CrOPaHUs, 3JIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMBbI JIEKTPUUECKUX
LieneN ¢ MOoCIe0BATEIbHBIMU U JIOTHYECKUMHU COEIMHEHUSIMU 3JIEMEHTOB, ITOKA3bIBasl YCIOBHBIE 3JIEMEHTBI DJIEKTPUUECKUX LIENEN;

IIPUBOAUTH IPUMEPHI (HAXOAUTh HH(MOPMALIUIO O IPUMEPAX) MPAKTUUECKOIO UCIOIb30BAHUSA (PU3MUECKUX 3HAHUM B MIOBCEIHEBHON XKHU3HU JUIs
obecrieyeHus: Oe3omacHOCTH Tpu paboTe ¢ mpubopaMH M TEXHUYECKHMMHU YCTPOMCTBAMH, COXPAaHEHHs 30POBbS M COOIIOJCHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYKAIOLLEH CPELE;

UCCIIeIoBaTh MOMCK (hu3nyeckoro copaepskanuss uHpopmanuu B MHTepHETe HAa OCHOBE CYHISCTBYIOIIMX 3HAHUH M METO/Aa CpPAaBHEHHSA
JIONOJTHUTEIbHBIX UCTOUHUKOB MPEATI0KEHHON NH(OpMaLUK, KOTOpast SIBJISETCS IPOTUBOPEUMBON MIIM MOXKET ObITh HEZJOCTOBEPHOM;
WCIIOJIb30BATH MTPH BBHITIOJIHEHNH YUEOHBIX 3aJaHUI HAyYHO-TIOMYJIIPHYIO JIUTEPATypy (PU3UUIECKOT0 COJePKAHUS, CIIPABOUYHBIE MAaTepHAIIbI CETH,
pecypcel HTepHeTa, BiageTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA, KOHBEPTUPOBATh HH(OPMALIMIO U3 OJHON 3HAKOBOW CHCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMHUCHMEHHBIE U KpPAaTKHE YCTHBIE COOOLICHMS, OOMEHUBAsCh MHPOpMaLUeil U3 HECKOJIbKUX MCTOYHHKOB PEATBbHOTO
COJEp)KaHus, B TOM 4YHCIIE AODKHOCTHBIM JIMIIOM PE3YyJbTaThl IPOEKTHOM WMIIM MCCIEAOBATEIbCKOM NEATENbHOCTH, IPU 3TOM I'PaMOTHO
HCI0JIb30BaTh U3YUYEHHBIN MOHATHBIN annapaTHbId Kypc GU3UKHU, YTO CONPOBOKIAETCS BHICTYIJIEHUEM MPE3EHTALlUEH;

IIPY BBIIIOJHEHUH IPOEKTOB U (PU3UYECKHUX UCCIIe0BaHUN (PUKCHPOBATh 00S3aHHOCTH B IPYIIIE B COOTBETCTBUU C MOCTABICHHBIMH 33Ja4aMH,
KOHTPOJIMPOBATh BBIIIOJIHEHUE JIAHOBBIX JAEUCTBUN U KOPPEKTUPOBATH UX, aJI€KBATHO OLIEHUBATh BKJIAJl B ACSITEIbHOCTD IPYIIIbl, BEICTPAaUBATh
KOMMYHHUKaTHBHOE B3aUMOJEHCTBUE, IOCTOSIHHO MTPOSBIATh FTOTOBHOCTD Pa3peliaTh KOH(IUKTHI.

K koHIy 00y4eHwus B 9 KJacce MpeJIMETHBIC PE3YJIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00 YJAFOIIMXCS YMEHUM:

WCIOJIB30BATh IMOHATHS: CUCTEMa OTCUYETa, MaTepUalIbHAs TOYKA, TPAEKTOPHUS, OTHOCHTEIBHOCTh MEXaHWYECKOTO IBIIKEHUS, aehopMarius
(ynpyrasi, miiactTu4eckasi), TpeHUe, LIeHTPOCTPEMUTEILHOE YCKOPEHHUE, HEBECOMOCTD U Meperpy3Ku, LHEHTP TSHKECTH, aOCOIIOTHO TBEPAOE TEJIO,
LEHTP TSHKECTH TBEPJOTO Tesa, paBHOBECHE, MEXaHWYECKHEe KojeOaHHs U BOJIHBI, 3BYK, HH(PPA3BYK M YJIbTPa3BYK, 3JEKTPOMArHUTHbIE BOJHBI,
IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JaIbHO30PKOCTb, CHEKTPbl MCIYCKaHUs W pa3jeieHus, ainbda, OeTa- U ramma-
U3JIy4€HUs1, U30TOIBL, SIZIEpHAsl DHEPIeTHKaA;

pa3iauyHbIe sBJIEHUS (paBHOMEPHOE M HEPABHOMEPHOE NMPSMOJIMHEHHOE JABM)KEHHE, PAaBHOYCKOPEHHOE IMPSIMOJIMHEIHOE JBU)KEHUE, MaJeHHe
NaJIeHUs TeJl, aMIUIUTY/Ie JIBUXKEHHUS IO OKPY)KHOCTH, B3aUMOJCHCTBUE TN, PEAaKTUBHOE JIBI)KEHUE, IEPEMEHHOE JIBUKEHUE (3aTyXarolme u
BBIHY/ICHHBIE KOJIEOAHUsI), PE30HAHC, BOJTHOBOE JIBUKEHUE, OTPaXKEHHE 3BYKa, IPSIMOIMHEHHOE U3JIyYeHHE, OTPAKEHUE U MTPETOMIIEHUE CBETA,
MOJTHOE OOHapyXeHHe OTpaKeHHsl CBeTa, NMPUMEHEHHE Oeoro CBeTa B CHEKTPE U CIOXKEHHME CHEKTPAIbHBIX IIBETOB, TUCIEPCHUS CBETa,
PaAMOaKTUBHOCTb, CBSI3b JIMHEHYAaTOro W3IY4YeHHMs] H3IY4YeHMs) [0 ONMCAHMIO HMX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIINX OINPENEICHHOE SIBICHHUE;

pacrno3HaBaTh U3y4yaemble (U3MUECKUEe BO3JCHCTBHS B OKPYKAIOLIEM MUpE (B TOM uucie pU3nYecKue sIBICHUS B IPUPOJIE: IPUIUBBI U OTIIUBBI,
nBukeHHe IulaHeT COJHEYHOM CHUCTEMBI, PEAKTUBHOE JBM)KCHHE JKHMBBIX OPIaHHW3MOB, HM3yYEHUE 3BYKOB J>KMBOTHBIX, 3EMJIETPSACEHUE,
ceificMMuecKue BOJIHBI, LIyHAMH, 7XO, LIBETa TeJl, ONTUYECKUE SIBICHUS B E€CTECTBEHHOE OMOJIOTMYECKOE BO3JIEHCTBUE, MPOMCXOIAIIEE OT
yIAbTPa(UOJIETOBOTO M PEHTTEHOBCKOIO M3IYyYeHUH, OCHOBAaHHOE Ha PaJMOAKTUBHOM (POHE, KOCMHUYECKUX JIydaX, paJilOaKTUBHOM U3JIy4YEHUH,
HCITyCKAIOIIeM MUHEpaJibl, BO3AECHCTBUU PAJMOAKTUBHBIX M3JIyY€HUN HA OpraHU3M YeslOBEeKa), IPH 3TOM MEPEBECTH MPAKTUUYECKYIO 3a/1ayy B
y4eOHYIO MPaKTHKY, MPEANOYNTAs TOTOJIHUTENbHbIE CBOMCTBA (PU3HAKK) (PU3HUECKOT0 BO3ACHCTBHUS;

OINMCHIBATh M3YYEHHbIE CBOMCTBA Tena M (pU3MUECKUE SIBICHUS, WCIOJNB3Yys (pU3MUecKHe pa3Mmepbl (CPeiHssi U MIHOBEHHAsh CKOPOCTh IMPHU
HEPABHOMEPHOM JIBUJKEHUU TENa, YCKOPEHUE, IEPEMEILIEHHUE, ITYTh, YIIIOBask CKOPOCTb, CUJIAa TPEHMSI, CHJIa YIPYTOCTH, CHJIA TSDKECTH, YCKOPEHHE



CBOOOJHOTO TaJIeHHsI, BEC, UMIYJIbC TEJla, UMITYJbC). CHIIbI, MEXaHU4YecKasi pab0oTa U MOIIHOCTh, MIOTEHIMANbHAS SHEPTUs TeNa, MOAbEM HaJ
MIOBEPXHOCTBIO 3E€MJIM, MOTEHLMAIbHAs 3HEPrusl yNpyrol NpYyKUHBI, KUHETUYECKAs SHEPIus, MOJIHAS MEXaHWYecKas SHEeprus, Mepuoj U
KosiebaHue KonebaHui, JUIMHA BOJIH, TPOMKOCTh 3BYKa M BBICOTA TOHA, CKOPOCTh CBETa, MOKA3aTeNb MPEIOMIICHHUS CPEIbl), IPU MPABUIBHOM
OIMCaHUU TPAKTOBATh (PU3UUYECKUNA CMBICI BKIIOYAIOT BEIMUUHY, IPUMEHEHUE U IPUMEHEHHE GU3NYECKOM BETMUMHBI, HAX0XKIeHUE (POpMYIIbL,
CBSI3bIBAHUE JAHHOM (PM3UUECKON BETMUNHBI C JPYTUMU BEIMYMHAME, TIOCTPOCHUE TPAPHUKOB H3yUEHHBIX 3aBUCUMOCTEH (PU3MUECKON BETHUNHBL;
XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NYECKUE SBICHUS M MPOLECCHI, UCIOIb3Ys 3aKOH COXPAHEHUS YHEPIUH, 3aKOH BCEMHPHOI'O TATOTEHMS,
NPUHIUI CYMEPIO3UIUKN CWII, PUHIMIEI ['anunen, 3akoHsl Hbl0TOHA, 3aKOH COXpaHEHHS HMITYJIbCA, 3aKOHBI OTPAKEHHS U TPEIIOMIICHHS,
3aKOHBI COXPaHEHNUs 3apsA0BOr0 U MaCCOBOT'O YKCIIa CBETA IIPU SIIEPHBIX peakLUsX, IPU ATUM JIaeM CIIOBECHYIO (DOpMYIly 3aKOHA U 3alMChIBaEM
€ro MaTeMaTU4eCKOE BHIPAKCHHE;

OOBSICHATh (PU3UYECKUE MPOLECCHl M CBOICTBA Tell, B TOM YHUCIE U B JECATH CIydyasX HNPAKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbISABIIATH
MPUYMHHO-CJIC/ICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUS M3 2—3 JIOTMYECKUX IIaroB ¢ OMOPHOM Ha 2—3 M3Y4YEHHBIX (U3UYECKUX SIBICHUSIX,
(bU3MYECKUX 3aKOHOMEPHOCTSIX WM 3aKOHOMEPHOCTSIX;

pemuTh pacyE€THbIC 3a7a4M (OMUPAIOLINECS Ha CHCTEMY M3 2—3 aJrOpUTMOB), UCTOIB3Yys 3aKOHBI U (OPMYIBI, CBS3bIBAarOIINE (pu3muecKue
BEJIMYMHBI: HA OCHOBE YCJIOBHMI aHaIM3a 3ajay, 3allUChIBaTh KPaTKOE YCIOBHE, BBIABISATh HEJOCTAIOIINE UM U30BITOUHBIEC JaHHbIC, BBIOMPAThH
3aKOHBI ¥ (POPMYJIBI, HEOOXOJMMEBIE JUIsl PEIICHUS, TPOBOINUTH PACUETHI M OLIEHUTh PEATMCTUYHOCTD MOTY9€HHOTO 3HAYeHUS (PU3HUECKON MEpHI;
pacrio3HaBaTh IPOOJIEMbl, KOTOPbIE MOXKHO PELIUTH € IOMOLIbIO (PU3MUECKUX METO/I0B, C IIOMOLIbIO OIMCHIBAIOIINX UCCIIE0BAaHUH, ITpeIaraTh
MpOBEpsSEMbIC TPEANOIOKEHUS, OINCHUBATH MPABMWIIBHOCTh MOPSAKA IPOBEACHUS WCCICIOBAHHUNA, J€1aTh BBIBOABI, HWHTEPIPETUPOBATH
pe3yJbTaThl UCCIIEAOBAHUM U OIBITA;

MIPOBE/ICHUE OIBITOB MO HAOIIOJCHUIO (PH3MUECKOTO BO3JICHCTBHS MM (PU3UYECKUX CBOMCTB Tel (M3y4eHHE BTOPOTO 3akoHa HproToHa, 3aKkoHa
COXpPaHEHMsI SHEPTUH, 1epH0/1a KoeOaHU MPYKMHHOTO MasiTHUKA OT MAacChl U )KECTKOCTH IIPYKUH U HE3aBUCUMOCTH OT Pa3MEPOB MaJbIX POpM,
MPSIMOJINHEIHOE pacpOCTpaHEHUE CBETA, PACIPOCTpaHEHUE OEIOTO CBETa B CIIEKTPE, M3yYEHHE CBOICTB). H300paskeHHE B IJIOCKOM 3€pKajie ’
CBOMCTBO M300pakeHUs1 00beKTa B cOOMparoliell JIMH3e, HaOI0AeHUE CIIJIOUIHBIX U JIMHEHYaThIX CIIEKTPOB, MOTOK): CAMOCTOSITENIbHO COOUPATh
YCTaHOBKY U3 pe3epBHOT0 Habopa 000pyAOBaHUS, OTIMCHIBATE X0 ONBITA U €T0 PE3YIbTAThI, (POPMYITHPOBATH BHIBOIHI,

IIPOBOJIUTh NpPU HEOOXOAMMOCTH TMPOBENEHHsS NPSMBIX W3MEPEHUH, ONpeNeNiTh CpelHee 3HaueHue H3MepsieMoil BenuuuHbl ((OKycHOe
paccTositHue coOuparoiiel TUH3bI), 000CHOBBIBATH MMYTh BHIOOpPA U3MEPEHHUS (M3MEPUTEIHHOTO MPUO0pa);

MIPOBOJIUTH MCCIIEJIOBAaHUE 3aBUCHUMBIX (PU3NYECKHUX BEIMYUH C HUCHOJIB30BAHUEM MPSIMBIX M3MEPEHHUH (3aBUCHUMOCTb MYTH OT BPEMEHH IpHU
PaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HauaJIbHOW CKOPOCTH, IEPUOJT U3MEHEHHSI MAaTEeMaTHYECKOTO0 MasiTHUKA OT JUTMHBI HUTH, B 3aBUCUMOCTH OT
yIJla OTpa)KeHHsI CBeTa OT yIJla IOBOPOTA U YIjla NMPeIOMIICHH OT yIJia IOBOPOTA): MJIaHUPOBAThH MCCIIEJOBAHUE, CAMOCTOSATEIBHO OTCIICKUBATD
YCTaHOBKY , (PMKCHUPOBATh MOJyYEHHBIE PE3yJbTaThl B 3aBUCHMOCTH OT TEJECHBIX BEJWYHH B BHJE TAOJIUIl U TPa(uKOB, AeTaTh BBHIBOJBI O
pe3yabTaTaM MCCIEJOBAHNUS;

MIPOBE/ICHUE JOTIOJTHUTEIBHBIX U3MEPEHUI (U3NIECKON BETMYMHBI (CPEIHSSI CKOPOCTh U YCKOPEHHE Tella IPU PaBHOCKOPEHHOM JBIKEHHH,
YCKOpEHUE CBOOOJHOTO MaJeHUs, KECTKOCTh MPYKUH, KOAPPHUIMEHT TPEHUSI CKOJIbKEHHs, MeXaHHyeckasi padoTa U MOILIHOCTh, 4acTOTa U
MepUOJT U3MEHEHHSI MATEMaTHUECKOTO U TIPYKUHHOTO MasTHUKOB, ONITHYECKAst CHJIa COOMPAIONIEH JIMH3bI, PaIMOAKTUBHEINA (DOH): TUIAHUPOBATh
U3MEpUTh, cOOpaTh HKCHEPUMEHTAIbHYI0 HACTPOHKY M BBIOJHUTH W3MEPEHUs, cilenys MpeIoKeHHOW MHCTPYKIIMH, 3a/epiKaTh 3HAYCHHE
M3MEPEHUs ¥ TPOAHATU3UPOBATH MOJTyYSHHBIE PE3YIbTAThI C YIETOM 33JaHHOH ITOTPEITHOCTH H3MEPEHUN;

co0uro1aTh MpaBuiIa TEXHUKU O€30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000pYy/I0BAHUEM;

BBIpa)KaTh OCHOBHBIC MIPU3HAKN M3Y9aeMBIX (DU3MUYECKIX MOJIETIeH: MaTepraabHast TOYKa, ADCOIOTHO TBEPAOE TEJIO, TOUYSUHBI UICTOYHUK CBETA,
Jy4, TOHKas JIMH34, TUIAHeTapHas MOJIeNIb aTOMa, HyKJIOHHAsl MOJIelTb aTOMHOTO $1/1pa;



e  OXapaKTEePU30BaATh MPUHITUIIBI ACUCTBUS N3Y9aeMbIX TPUOOPOB M TEXHUUYECKUX YCTPOMCTB € OMOPOI Ha UX OMHCAHKE (B TOM YHCIIE: CITUIOMETD,
JAaTYUKHU TIOJIOKEHUS, PACCTOSIHUS U YCKOPEHHs, pakera, dXOJOT, OYKH, MEPHUCKOI, ¢oToanmnapaT, ONTHYECKUE CBETOBOAbBI, CIIEKTPOCKOIL,
J03UMETp, Kamepa Buibcona), HCmonb3yst 3HAHHUS O CBOMCTBAX (PM3MUYECKOTO BO3ACUCTBUS U 00ecrieueHn! (PU3HIECKUX CBOWCTB;

e HCMONb30BaTh CXEMbl U CXEMATHUYECKHE PUCYHKH H3Y4aeMbIX TEXHUYECKUX NPUOOPOB, M3MEPHUTENBHBIX NMPUOOPOB M TEXHOJIOTMUYECKUX
MIPOLIECCOB TMPHU TMMOCTAHOBKE YYEOHO-MPAKTUYSCKUX 33]a4, ONTUYECKUX CXEM JUIsl MOCTPOCHHS M300paKEHUH B IIOCKOCTHOM 3€pKaje U
cobuparoiei JuH3E;

e TMPUBOAWTH MPUMEPHI (HAXOIUTH UHPOPMAITUIO O TIPUMEPax) MPAKTHIECKOTO UCIIOJIb30BaHUS (PH3UYECKUX 3HAHUN B TIOBCEAHEBHOW KU3HU IS
oOecrnieueHrs 0O€30MACHOCTH MpH padboTe ¢ mpubopaMH U TEXHUUYECKHMMH YCTPOMCTBAMM, COXPAHEHHUS 3/I0POBbS M COOJIOJCHUS HOPM
9KOJIOTUYECKOI0 ITOBEJICHUS B OKPYKAIOLIEH Cpelie;

e HCCIEN0BATh MOUCK cojepkaHus pusnueckoit nnpopmanuu B IHTepHETE, CAMOCTOATENBHO (POPMYIUPYS MOUCKOBBIM 3aMIpoC, HAXOJUTh MyTH
OTIpeIeNICHUs JOCTOBEPHOCTH MOJIy4eHHOW MH(DOPMAIIMK HA OCHOBE CYIIECTBYIONIUX 3HAHHIA U JOTOJHUTEIBHBIX HCTOUHUKOB;

e HCIIOJB30BATh IIPU BBIIOJIHEHUH YUCOHBIX 3aJaHUI HAYYHO-TIOMYJISIPHYIO TUTEPATYpPy GU3HUECKOTO CO/IepPKaHuUs, CIPAaBOYHBIE MAaTEPUAIIbI CETH,
pecypcsl MaTepHETA, BIIaeTh MPpUEMaMU KOHCIICKTHPOBAHUS TEKCTa, KOHBEPTUPOBATh MH(DOPMAIIHIO U3 OJJHON 3HAKOBOH CHCTEMBI B IPYTYIO;

e CO3J1aBaTh COOCTBEHHBIE MMCHMEHHBIE M YCTHBIE COOOIIEHUSI Ha OCHOBE MH(OPMALIMU U3 HECKOIBKUX UCTOYHUKOB (DU3MUECKOTO COAEPIKAHMUS,
MyOJIMYHOTO BBICTYIUICHUS, PE3YJIbTATOB MPOCKTHOW WIIM MCCIICIOBATEIILCKON JCSTEILHOCTH, IIPH 3TOM IPAMOTHO HCITOJIB30BATh M3YYCHHBIN
MOHATUIHBIN anmapaT u3ydaemoro paszzena GU3NKU U CONPOBOXKIAThH BHICTYIIJICHUE TPE3eHTalUel ¢ y4ETOM COOCTBEHHBIX CBEPCTHUKOB.

TEMATUYECKOE NMIMAHUPOBAHUE
7 KNACC



Ne Ha3sBaHue pa3/iesioB ¥ TEM NPOrpaMMbl KosinuecTBo yacoB JdnexkTpoHHbIE (LUPPOBLIE)

n/m Bcero KoHTposibHBIE [IpakTHU4Yeckue 06pasoBaTe/IbHbIe PeCYpChI
paboThl paboThl

Pasges 1. Pu3ukKa 1 ee poJib B I0O3HAHUU OKpYKaloLero Mupa

1.1 dusuka - Hayka o IpUpoje 2 bu6auoTteka LIJOK
https://m.edsoo.ru/7f416194

1.2 ®usunyeckue pa3Mepsl 2 1 bu6auoTteka LJOK
https://m.edsoo.ru/7f416194

1.3 EcrecTBeHHOHay4YHbIH METO/, IO3HAHUS 2 1 bu6smoTteka LJOK
https://m.edsoo.ru/7f416194

HToro no pasgeny 6

Pasaen 2. [lepBoHavya/ibHbIE CBe€HUS O IOCTPOEHMUH BellecTBa

2.1 CtpoeHue BeleCcTBa 1 bu6baunoteka [JOK
https://m.edsoo.ru/7f416194

2.2 JIBu>KeHMe U B3aUMOJEeNCTBUE YaCTUI UMEIOT 2 1 bu6sunoteka I[JOK

3Ha4YeHHue https://m.edsoo.ru/7f416194

2.3 ArperaTHble COCTOSIHUS BELIECTB 2 bubanoreka LIOK
https://m.edsoo.ru/7f416194

HUTtoro no pasaeny 5

Pa3zzgen 3. /IBUKeHHe U B3aUMOA eV CTBHE TeJl

3.1 MexaHU4YeCKOe ABUKEHUE 3 bu6aunoreka I[JOK
https://m.edsoo.ru/7f416194

3.2 HHepuus, Macca, CBETUJIbHUKHU 4 1 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

3.3 Cwuna. Bugbl cusbl 14 1 2 bubaunoreka LIOK
https://m.edsoo.ru/7f416194

HToro no pasgeny 21

Pasaen 4. laBjieHue TBepAbIX TeJl, )KUAKOCTEH U rasa

4.1 /[laBnenue. [lepenaya gaBjieHUs TBEPAbIMU 3 bubanoreka LIOK

TeJIaMH, )KUAKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
4.2 JlaBJaeHHE X KUAKOCTH 5 bu6sunoreka I[JOK

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

Ne HasBaHue pa3ziesioB ¥ TeM IPOrpaMMBbl
n/o

4.3 AtMocdepHOe aBieHUe

4.4  JlelicTBUE )KHUAKOCTH Y ra3a Ha IOTPYKEHHOE B
HUX TeJI0

HWTtoro no pasaeny
Pasaen 5. Pa6oTa ¥ MOIHOCTb. JHEPIrUs
5.1 Pab6oTa 1 MOIIHOCTh

5.2 TlpocTbie MeXaHU3MbI
5.3 MexaHu4ecKasi 3Heprus

HToro no pasgeny
Pe3sepBHOe BpeMA

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
8 KIACC

Ne HasBaHue pasziesioB U TeM NPOrpaMMbl
n/n

Pasaen 1. Ten1oBbIEe ABJI€eHUA
1.1 CrTpoeHue ¥ CBOUCTBA BELECTB

1.2 TenuioBble NPOLECCHI

HToro no pasgeny
Paszjges 2. JjieKTpUYeCKre U MarHUTHbIE SIBJIEHUS

2.1 JnexKTpuYecKHe 3apsJHble yCTPOUCTBA.
3apsKeHHbIe TeJla ¥ UX B3aUMOJIEUCTBUE

2.2 TloCTOAHHBIN TOK

Bcero

12

68

Bcero

21

28

20

KosimyecTBO 4acoB

KoHTposibHBIE

paboThl

[IpakTHUyeckue

paboThl

12

KosimyecTBo 4yacos

KoHTpoJibHBIE

paboThI

[IpakTHYeckue

paboThl

JdnexkTpoHHbIE (LUPPOBLIE)
o6pa3oBaTesIbHble PeCYpChI

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

bu6smoTteka LJOK
https://m.edsoo.ru/7f416194

bu6sunoTteka LJOK
https://m.edsoo.ru/7f416194

bubaunoreka LIOK
https://m.edsoo.ru/7f416194
bubanoreka LIOK
https://m.edsoo.ru/7f416194

JieKTpoHHbIE (IIUbPOBLIE)
o6pa3oBaTesIbHbIE PECYPChI

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

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

bubauoreka LIOK
https://m.edsoo.ru/7f4181ce
bubaunoreka LIOK
https://m.edsoo.ru/7f4181ce


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

Ne HasBaHue pa3zesioB ¥ TeM NIPpOrpaMMBbl
n/n
2.3 MarHuTHbIe BJIEHUA

2.4 JJyieKTpOMarHUTHas UHAYKLUA

HUTtoro no pasaeny
Pe3epBHOe BpeMs

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME
9 KINACC

Ne HasBaHue paszesioB ¥ TeM NpOrpaMMbl
n/mo

Pa3zgesn 1. MexaHn4YecKHe SIBJIEHUSA

1.1 MexaHu4ecKoe JBHXKEHHE U CIIOCOObI ero
OINMCaHUs

1.2 BszaumogelcTBuHe Teu

1.3 3aKoHBbI COXpaHeHUs

HUTtoro no pasaeny
Pa3aes 2. MexaHMYeCKHe KOJIe6aHUA U BOJIHbI

2.1 MexaHunyeckue KojaebaHUuda

2.2 MexaHuYecKye BOJIHbBI. 3BYK

HToro no pasgeny

KosimyecTBO 4acoB

Pa3zzaes 3. J/1IeKTpOMarHMTHOE NOJI€ U 3JIEKTPOMAarHUTHbIE€ BOJIHBI

3.1 JJIeKTPOMarHUTHBIMN MOJIIOC U

3JIEKTPOMarHUTHbIE BOJIHBI
HToro no pasgeny
Pa3paen 4. CBeTOBbIE SIBJIEHUA

Bcero KoHTpoJsibHBIE [IpakTHyeckue
paboThl paboThl
6 1 1.5
4
37
3
68 3 14.5
KosnuecTBo yacoB
Bcero KoHTpoJibHBIE [IpakTHUYecKkue
paboThI paboThI
10 1
20 1 3
10 3
40
7 3
8 1 3
15
6 2

JdnexkTpoHHbIE (LUPPOBLIE)
o6pa3oBaTesibHble PeCypChI

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

bubsaunoTteka [JOK
https://m.edsoo.ru/7f4181ce

JieKTpoHHbIEe (IIUbPOBLIE)
obpa3oBaTesIbHbIE PECYPCHI

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

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

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

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

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

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


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

Ne HasBaHue pa3ziesioB ¥ TeM IPOrpaMMBbl
n/n

4.1 3aKOoHBI paclpoCTpaHeHHUs CBeTa

4.2  JIUH3BI ¥ ONITUYECKHE TPHUOOPHI

4.3 PasmMeuieHue 6€J10T0 CBETA B CIIEKTpE

HToro no paszeny
Pa3gen 5. KBaHTOBbBIE SIBJIEHUSA

5.1 MHcnyckaHue ¥ COTPYAHUYECTBO aTOMa CBeTa
5.2 CrpoeHue aTOMHOTO fipa
5.3 fpepHble peakuuu

HWTtoro no pasaeny
Pasaen 6. [IoBTOpHO-06061aI0LI M1 MOAY/Ib

6.1 TloBTOpeHUe U 060061eHUE COAEPNKAHUS Kypca

dusuku 3a 7-9 kiacc
HUTtoro no pasaeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

NOYPO4YHOE NNAHUPOBAHUE
7 KIACC

Ne
n/m

Tema ypoka

1  ®usuka — Hayka o npupo/ie. ABjeHus NPUPOAbI.

dusuvyeckue sBJIeHHUA

2 MexaHI/I‘-IECKI/Ie, TEIlJIOBbIE, 3JIEKTPHUYE€CKUE,
MAarHuTHbIE, CBETOBbIE, 3BYKOBbI€ ABJICHUA

3 dusuvyeckue N3MEpEeHHAd U UX U3SMEPEHHe

KosimyecTBo 4acoB

Bcero KoHTpoJsibHBIE [IpakTHUyeckue
paboThl paboThl
6 2
6 3
3 2
15
4 1
6 1
7 1 1
17
9 2
9
102 3 27

KosnyecTBO 4yacos

Bcero KonTposibHble IIpakTudyeckue H3Yy4€HHA

paboThl paboThl

JdnexkTpoHHbIE (LUPPOBLIE)
o6pa3oBaTesIbHble PeCypChI

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

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

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

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

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

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

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

JlaTa

JJIeKTpOHHbIe U POBbIE
ob6pa3oBaTesIbHbIE PECYPChI


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

Ne Tema ypoka KosinuecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero KonTposibHbie [IpakTudyeckue H3YyICHHA obpa3oBaTesbHbIE PeCypChI
paboThl paboThl
4  Ypok-uccienoBaHue "Mi3aMepeHue TeMnepaTypsl IpU 1
IOMOLIY KUJKOCTHOTO TEpMOMeTpa U AaTYMKa
TeMIepaTyphl"
5 Kak pusuka u jpyrue eCTeCTBEHHbIE HAYKH U3Y4alOT bu6bsaunoTteka [JOK
npuposy. EcrecTBeHHOHay4YHBIM MeTO/ TO3HAHUS. https://m.edsoo.ru/ff09f72a
Onucanue GpU3UIECKOro BO3eHUCTBUS C IOMOILbIO
Mo/eneln
6  Ypok-uccienoBanue "[I[poBepka runoTesbi: 1
JlAJIbHOCTD MOJIETA LIAPUKA, MYLEHHOr 0
TOPU30HTAJIbHO, TEM 00JIbIIIE, YEM OOJIbIIIE BHICOTA
Tpy6bI"
7  CrpoeHue BemectBa. ONbIThI, JJOKAa3bIBAIOIHE bubanoreka LIOK
CTpOeHUe 006'beKTA https://m.edsoo.ru/ff09fe0a
8  /IBmKeHHe 4acCTHUI] BelllecTBa bubanoreka LIOK
https://m.edsoo.ru/ff0a013e
9  VYpok-ucciaenoBaHue «ONbIThbI 0 COOJIIOAEHUIO 1
TEeNJ0BOr0 pacliUpeHus raza»
10 ArperaTHble COCTOSIHUSA BelleCTB
11 B3aunMOCBA3b MeXAy ABJIEHUSAMU B PA3HbIX Bubsnoreka LIOK
arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM https://m.edsoo.ru/ff0a0378
ctpoeHueM. OCOGEHHOCTH arperaTHbIX YCTPOMCTB
BO/1bI
12 MexaHuH4eckoe BUKeHHe. PaBHOMepHOe U bu6saunoteka [JOK
HepaBHOMEPHOE /IBIDKEHUE https://m.edsoo.ru/ff0a05c6
13 Cxkopoctb. EJUHHIBI CKOPOCTHU bub6anoTeka [IOK
https://m.edsoo.ru/ff0a079c
14 PacyeT nyTH U BpeMeHH JIBUXKEHUSA bub6anoTeka [IOK
https://m.edsoo.ru/ff0a0ae4
15 MHWHepuus. 3akoH HHepI UK. B3auMogelcTBUe Tes Kak bubaunoreka LIOK
NpUYUHA U3MEeHEHUs CKOPOCTH JBUKEHHUS TeJl https://m.edsoo.ru/ff0a0c10
16 IlnoTHOCTB BelecTBa. PacyeT Macchl ¥ 06'beMa Tesia bubaunoreka LIOK

1O ero NMNJIOTHOCTH

https://m.edsoo.ru/ff0a0fee


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

n/o
17
18
19
20
21
22
23
24
25
26

27
28

29

30

31

Tema ypoka

JlabopaTopHas paboTta «OnpeiesieHUe NJI0THOCTH
TBEPAOTrO Tesa»

PeleHue 3aJa4M I10 TeMe «Il;1oTHOCTB BeljecrtBa»

CuJia Kak XapaKTepUCTHKA B3aUMOJEeUCTBUS TeJl.
Cusa ynpyroctu. 3akoH ['yka

JlabopaTopHas paboTta «Mi3yueHue 3aBUCUMOCTHU
noJioxkeHud (JedpopmMalnv) Npy>KUH OT
PUJIO)KEHHOW CUJIBI»

fABnenue TaAroreHus. Cuaa CJI0XKHOCTH

CBSI3b CHJIBI MEXK/TY TSKECTbIO M MAacCOM Tesia. Bec
TeJia. Pemenue 3agauu no teme "Cuuia Tskectu"

Cuna TsKeCTH Ha APYrux miaHeTax. Pusnyeckue
XapaKTePUCTUKU NJIaHEThI

H3mepenue cui. [uHaMOMeTp
Bec Tesia. HeBecoMocTh

Cs10’keHHe IBYX CHJI, HAallpaBJIEHHBIX 110 OZJHOW
npsaMou. PaBHogencTByO1asA cuia

Pemienue 3aauu no teme "PaBHoelicTBy0Omas cuia”
TpeHHe CKOJILXKEHHS U TPEHHE HEOXKHUIaHHO.
O6yuyeHUe B IPUPO/JIE U TEXHUKE

JlabopaTopHas paboTta «Hi3yueHue 3aBUCHMOCTHU
CUJIbl TPEHUS CKOJIBXXEHUS OT CUJIbI [JaBJIEHUS U
XapaKTepa CONpPHUKaCaIOIIMXCsl KOHTAKTOB»

Pemenue 3aza4u 1o onpezesieHUI0
PaBHOJEUCTBYIOLEN CUJIbI
PelieHue 3a/1a4 no TeMaM: «Bec Tesio», «I'padpuyeckoe

u3o0pakeHue cu», «Cuibl», «PaBHOJ e CTBYOIAS
CUJIa»

KosinyecTBO 4acos

paboThl

Bcero KonTposibHbie [IpakTudyeckue H3YyICHHA

paboThl
1

JJIeKTpOHHbIE IUPPOBHIE
obpasoBaTesIbHble PeCypChI

bu6siunoTteka LJOK
https://m.edsoo.ru/ff0al123c

bubaunoreka LIOK
https://m.edsoo.ru/ff0a1778

bubanoreka LIOK
https://m.edsoo.ru/ff0a1502
bubanoreka LIOK
https://m.edsoo.ru/ff0al8cc
bubanoreka LIOK
https://m.edsoo.ru/ff0a1778

bubaunoreka LIOK
https://m.edsoo.ru/ff0ala70

bubaunoreka LIOK
https://m.edsoo.ru/ff0alb9c
bubanoreka LIOK
https://m.edsoo.ru/ff0alcc8

Bbubaunoreka LIOK
https://m.edsoo.ru/ff0alde0


https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

Ne Tema ypoka KosinuecTBO 4acoB Jata JJIeKTpOHHbIE IUPPOBHIE
n/m Bcero KonTposibHbie [IpakTudyeckue H3YyICHHA obpa3oBaTesbHbIE PeCypChI
paboThl paboThl
32 KonTposibHas paboTta no TeMaM: «MexaHu4eckoe 1 1
JABMHXXeHHe», «Macca, ocBellleHUEe», «Bec Teno»,
«['paduyeckoe nsobparkeHue cu», « CUIbI».
33 /[laBsieHue. BO3MOXHOCTHU ylipaBJIEeHUA U YBeJIMdeHUsA 1 bu6bsaunoTteka [JOK
JlaBJIeHUs https://m.edsoo.ru/ff0a20a6
34 [laBieHue rasa. 3aBUCMMOCTbD JlaBJIeHUd ra3a OT 1 bu6auoTteka LIJOK
o6'beMa, TeMIlepaTyphbl https://m.edsoo.ru/ff0a2376
35 [Ilepenaya naByieHUs1 TBEPABIMU TeJlaMU, 1 bu6smoTteka LJOK
*KUJKOCTSMHM Y ra3amu. 3akoH [lackans https://m.edsoo.ru/ff0a25b0
36 JlaByieHHe B X KUJKOCTH U CUJIbHBIN B3TJIA[, 1 bubaunoreka LIOK
BbI3BAaHHOE TSHKECTBIO https://m.edsoo.ru/ff0a2718
37 PemeHue 3aa4yu no TeMe «/laBieHue B XKUJKOCTHU U 1 Bbub6anoTeka [IOK
rase. 3akoH [lackansa» https://m.edsoo.ru/ff0a2826
38 Coobuaruyecs cocyabl 1 bubanoreka LIOK
https://m.edsoo.ru/ff0a2970
39 T'uppaBanyeckuy npecc 1 Bu6snoreka LIOK
https://m.edsoo.ru/ff0a3136
40 ManoMeTpsl. [loplIHEBOHW XUAKOCTHBIM HACOC 1
41 Atmocdepa 3emu. [IpyunHBI CylleCTBOBaHHUSA 1 bu6saunoteka [JOK
BO3/IYLIHOTO MOTOKa 3eMJii. 3aBUCHMOCTh https://m.edsoo.ru/ff0a2b5a
aTMocdepHOro /1aBJeHHs OT BbICOThI Ha/| YPOBHEM
Mops
42 Bec Bo3gyxa. ATMocdepHoOe faBiieHUe 1 bu6saunoteka [JOK
https://m.edsoo.ru/ff0a2b5a
43 HsmepeHue atMmocdhepHoro faByaeHUs. OnbIT 1 Bu6auoTteka LJOK
Toppuuennu https://m.edsoo.ru/ff0a2da8
44 3aBHUCUMOCTb aTMOCPEPHOro AaBJEeHUS OT BbICOThI 1 bub6anoTeka [IOK
HaJ, ypOBHEM MOps https://m.edsoo.ru/ff0a2fc4
45 BapoMmeTp-aHepoua. ATMochepHOe faBieHUe Ha 1 Bu6snoteka LIOK
pPa3HbIX BbICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3agauu no TeMe "ATMmocpepHoe AaBieHue" 1


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

n/o

47

48

49

50

51

52

53

54
55
56
57

58

Tema ypoka

Zlef/’ICTBI/Ie KUAKOCTH U I'a3a HAIIOJIHAET UX TeJia.
ApXI/IMeAOBa CHJia

JlabopaTopHas paboTta «OnpesesieHue
BbITAJIKMBAIOIEN CUJIbI, EHCTBYIOILEN Ha TeJIO,
NOTrPY>KEHHOE B XKUJKOCTb»

JlabopaTopHas paborta no Teme «MccaegoBanue
3aBUCUMOCTH Beca TeJia B BoJie OT 06'beMa
MOTPYKEHHOH B )KHJIKOCTb YaCTH TeJsia»

[TnaBaHue Teu

JlabopaTopHas paborta "KoHcTpynupoBaHue
apeoMeTpa UJIM KOHCTPyHPOBaHUE JIOJKU U
ornpejie/ieHUE ee rPy30NoAbEMHOCTH"

PemieHue 3aa4 no teMaM: «[lraBaHue cy/j0B.
BozayxonsiaBaHue», «/[aBjieHre TBEPABIX TeJI,
KUJKOCTEeH U Ta30B».

KoHTpoJibHast paboTa 1no TeMe «/laBjieHue TBEP/bIX

TeJl, >)KUAKOCTeN U ra3a»/Bcepoccuiickas
npoBepoYyHasi paboTa Npy UCOJIb30BAHUHU
KOMIIbIOTEpa

MexaHuveckas paboTa

MoujHocTb. EAUHMIIBI AeITETbHOCTH

Ypok-uccienoBaHue "PacyéT rpoMKOCTH,
pa3BHUBaeMoU IpU NoAbEMeE MO MOBOPOTY"

[IpocTbie MexaHU3MBbI. Pbiyar. PaBHOBecue cuJ Ha

pbluare

Pblyaru B TeXHHUKe, OBITY U pUpo/e. JlabopaTopHas

pa6oTa «MccaeioBaHue YCI0BUM paBHOBECHS
pbIyara»

KosinyecTBO 4acos

Bcero KonTposibHbie [IpakTudyeckue H3YyICHHA

paboThl

paboThl

0,5

Jata

JJIeKTpOHHbIE IUPPOBHIE
obpasoBaTesIbHble PeCypChI

bubanoreka LIOK
https://m.edsoo.ru/ff0a3276

bu6siunoTteka LJOK
https://m.edsoo.ru/ff0a33fc

bubanoreka LIOK
https://m.edsoo.ru/ff0a3514

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3a96

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3654

bubanoreka LIOK
https://m.edsoo.ru/ff0a3f82

bubaunoreka LIOK
https://m.edsoo.ru/ff0a3f82

bubaunoreka LIOK
https://m.edsoo.ru/ff0a478e


https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

n/o

59

60

61
62
63

64

65

66
67

68

Tema ypoka

PereHue 3a/jayy 1o TeMe «YCI0BHEe paBHOBECHS
pbryara»

KoadpunueHT nosie3Horo JeriCcTBUSA MalllUHBI.
JlabopaTopHas paboTta «M3mepenue KII/| Hak/1o0HHOHN
IJIOCKOCTU»

Pemenue 3agauu o teMe «Pa6orta, MmomHocTb, KI1/1»

MexaHu4YecKasd JHEeprud. KuHeTnyeckaqa u
I[NOTEeHLKMaJIbHAA 3HEPTUd

3aKoH 0 COXpaHEeHHUH 3K0JIOTUYECKOU JHEpruun

YpoK-3KCepuMEHT 10 TeMe "JKCIepUMEeHTabHOe
omnpejesieHUe U3MEeHEeHUs] KHHEeTUYECKON 1
Ha/IeXKHOM 3HEePTUHU NIPU CKaThIBAHUHU TeJia M0
HAKJIOHHOM IJIOCKOCTH"

KonTposibHas paboTta no TeMe «PaboTa U MOILHOCTb.
JdHeprus»/Bcepoccuiickas npoBepo4Has paboTa npu
nepeMeHe Ha 6yMa>XHOM HOCUTeJIe

PesepBHbIl ypok. PaboTa c TekcTamu 1o TeMe
"MexaHHn4ecKoe ABMKeHHe"

PesepBHbIl ypok. PaboTa c TekcTamMu 1o TeMe
"JlaBJieHUe TBEP/bIX TeJl, )KUJKOCTEHN 1 rasa”

Pe3epBHbIl ypok. PaboTa ¢ TeKCTaMu N0 TeMe
"PaboTa. MomHocTb. JHeprusa”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

8 KNNACC
Ne Tema ypoka
n/m
1  OcHOBHBbIE NOJIOKEHUA MOJIEKYJIAPHO-KUHETUYECKON

TEOPHHU N UX SKCIIEpPUMEHTAaJIbHbIE ITOATBEPKAECHUA

KosnyecTBo 4yacos JlaTa

Bcero KonTposibHbie [IpakTudyeckue H3YyICHHA
paboThl

paboThl

KosnyecTBo 4yacos JlaTa

Bcero KoHTposibHble [IpakTHyeckue H3YI€HMA
paboThI

JJIeKTpOHHbIE IUPPOBHIE
obpasoBaTesIbHble PeCypChI

bubanoreka LIOK
https://m.edsoo.ru/ff0a48a6

0,5

bubanoreka LIOK
https://m.edsoo.ru/ff0a4c48

bu6smoTteka LJOK
https://m.edsoo.ru/ff0a4252

bubaunoreka LIOK
https://m.edsoo.ru/ff0a4360

bubaunoreka LIOK
https://m.edsoo.ru/ff0a4dee6

bubaunoreka LIOK
https://m.edsoo.ru/ffO0a4ffe

12

JyieKTpOHHbIE UUPPOBbIE
ob6pa3oBaTesIbHbIE PECYPChI
paboThl

bubauoreka LIOK
https://m.edsoo.ru/ff0a5256


https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a5256

10

11

12

13

14

15

Tema ypoka

Macca 1 pa3mMepbl aTOMOB U MOJIEKY T

Mogenu TBEPAOTO, X KUJKOTO U Ta3000pa3HOTO
COCTOSIHHSI BEIeCTB.

006 bsicCHEHHE CBONCTB TBEP/IOTO, XKUJKOTO U
razoo6pa3HoOro BellecTBa HAa OCHOBE OCHOB
MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

Kpucranindeckue u amopdHble Tesia

CMayuBaHUe U KallWJIJIAPHOCTD. HOBerHOCTHOC
HaTAMXEHHe

TensaoBoe pacuinpeHure U CxXaTue

TemmnepaTtypa. TeMnepaTtypa cBsI3U [JJisl U3MepPEHUS
CKOPOCTH YaCTHIIL IBUXKEHHUS

BHyTpeHHss 3Heprus. Cnocobbl M3MeHeHUs
BHYTpPEHHEeHN SHepreTUKHU

Buppbl Tenionepesayu

Ypok-koHdpepeHus «[I[pakTHUecKoe UCIOJIb30BaHHE
TENJIOBBIX CBOVMCTB BEILlECTB U MAaTEPHUAJIOB B IIEJISAX
3HeprocobepexeHUus»

KonunuyecTBO TenjoThl. Yae/bHas TENJ0EMKOCTb

YPaBHeHI/Ie TeIJIoBOro 6asaHca. Tensoo6MeH U
TEIlJIOBOE YBaXXE€HHUE

JlabopaTopHas paboTta "UcciiejoBaHue sIBJIEHUH
TelnJioo6MeHa NPU HarpeBaHUH X0JIOJHOW U ropsyei
BOABI"

PacyeT Ko/iM4ecTBa TEMJIOThI, HEO6GXOJUMOTO AJIsI
Harpesa TeJia ¥ NONYJIIPHOTO UM MPU OXJIKIEHUU

KosimyecTBO 4acos

Bcero KouTposibHble IIpakTuyeckue H3YyHCHHA

paboThl

paboThl

Jata

JyieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI

bubauoreka LIOK
https://m.edsoo.ru/ff0a540e

bubaunoreka LIOK
https://m.edsoo.ru/ff0a5800
bubanoreka LIOK
https://m.edsoo.ru/ff0a5530

bubaunoreka LIOK
https://m.edsoo.ru/ff0a5a26

bubanoreka LIOK
https://m.edsoo.ru/ff0a5c60
bubanoreka LIOK
https://m.edsoo.ru/ff0a6412

bubauoreka LIOK
https://m.edsoo.ru/ff0a65c0

bubanoreka LIOK
https://m.edsoo.ru/ff0a6976

bubauoreka LIOK
https://m.edsoo.ru/ff0a7088

bubauoreka LIOK
https://m.edsoo.ru/ff0a6a98


https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

Ne Tema ypoka KosinuecTBOo 4acoB Jata JyieKTpoHHbIE [UPPOBbIE
n/m Bcero KouTposbHble IlpakTuueckune H3YTEHHA obpasoBaTesIbHbIE PeCyPCEI
paboThl paboThl
16 JlabopaTopHas paboTa "OnpesesieHre yaeJbHON 1 BubsnoTeka LIOK
TEeNJIOEMKOCTHU BelllecTBa" https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOMJIMUBA. Ye/bHasd TeNJOTa CCOPaHUS bu6bsauoTteka [JOK
https://m.edsoo.ru/ff0a7b5a
18 [IlnaBsieHMe U OTBepJieBaHHWe KPUCTAIJINYECKUX Tell. Bubsnoreka LIOK
YpenbHad TenJora nJaBJeHUs https://m.edsoo.ru/ff0a71d2
19 JlabopaTopHas paboTa "OnpezesieHre yaeJbHON 1 bubauoTteka LLIOK
TEIJIOTHI [IJIaBJeHus Jbaa" https://m.edsoo.ru/ff0a72fe
20 Tlapoobpa3oBaHHe U KOHJeHcauus. UcnapeHue Bbub6anoTeka [IOK
https://m.edsoo.ru/ff0a740c
21 KuneHue. YaesnbHas TenjaoTa napoobpa3oBaHUs U bu6sunoTteka [JOK
KOH/IeHCal|uu. 3aBUCUMOCTb TeMIIepaTyphbl OT https://m.edsoo.ru/ff0a786c¢
aTMocpepHOro AaBJeHUs
22 BuaxHocTb Bo3gyxa. JlabopaTopHas paboTa 1 bubauoTteka LLOK
"OnpeneneHre OTHOCUTENbHOW BJIQXKHOCTHU BO3yXa" https://m.edsoo.ru/ff0a7628
23 PelleHue 3a/1a4¥ N0 oNpeJie/IEeHUI0 BJAXKHOCTH BO34yXa
24 TlpuHnunel paboThl TENJIOBBIX ABUraTeseil. [lapoBas
TypOuHa. /IBuratesib BHyTPeHHU BHYTPEHHUH
25 KII/J TennoBoro asuratessi. TenioBble JBUTaTENU U Bu6snoreka LIOK
3alMTa OKpYXKalollei cpesibl https://m.edsoo.ru/ff0a7c7c
26 3aKOH CoOXpaHeHMs U Npeobpa30BaHUSI SIHEPTUH B
TEIJIOBbIX MPOlleccax
27 TloAroToBKa K KOHTPOJIbHOU paboTe 1Mo TeMe Bu6anoTeka [IOK
"TensioBble siBJieHUs. U3MeHeHMe arperaTHbIX https://m.edsoo.ru/ff0a83f2
COCTOSIHU "
28 KoHTposibHas paboTa no tTeMe «TenioBble siBJI€HUS. 1 BubsnoTeka LIOK
M3MeHeHHe arperaTHbIX COCTOSIHUN» https://m.edsoo.ru/ff0a86ae
29 JyekTpu3auud TeJs. /[Ba poJa 3JIEKTpUUYECKUX 3apAJ0B
30 Ypok-ucciesoBaHue "INeKTpUKaA TeJ NIPOBOJHUKEHN U 1

IpU COMPUKOCHOBEHUU"


https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

n/n
31
32
33
34
35
36
37
38
39

40
41

42

43

44

45

Tema ypoka

BsanmogencTBue 3apsKeHHBIX TeJl. 3akoH KysioHa

JyeKTpUYecKoe noJse. HanpsskeHHOCTb BHEUTHUX
noJsieit. [IpUHIUI CyNepno3UL MU 3JeKTPUYECKUX MoJIeH

HocuTtenu anekTpuiecKux 3apsAA0B. JJieMeHTapHbIN
3apsag. CTpoeHue aToMa

[IpOBOAHMKHU U JU3EKTPUKHU. 3aKOH O COXpaHEHUH
3apsja

Pelienue 3a/1auu 1o NpMMeHEHUIO CBOMCTB
3JIeKTPUYECKUX 3aps/i0B

JJIeKTPpUYECKHM TOK, 06ecriedrBaOIIUN ero
cyluiecTBoBaHue. UCTOUHHKY BO3HHKHOBEHUS TOKA

[[eﬁCTBHH IO OTK/IOYEHHIO TOKa

Ypok-uccienoBanue "JleicTBHeE M0JIs1 HA TPOBOAHUKH
Y IU3JIEKTPUKU"

3JIeKTpI/I‘-IeCKI/If/’I TOK B MeTaJlJIaX, )KUAKOCTAX U ra3dax

BJIEKTpI/I‘IECKaH Lelb U ee COCTaBHbIE YaCTHU

Cusia Toka. JlabopaTopHas paboTa cuiibl "U3MepeHue U
peryJjupoBKa TOKa"

JJieKTpUUecKoe HanpsbkeHue. BoabTMeTp.
JlabopaTopHas paboTa "M3MepeHue U peryJiMpoBaHue
HanpsokeHUsa"

ConpoTuBJ/ieHUE IPOBOJHUKA. Y/IeJIbHOE
CONpPOTHUBJIEHUE BellleCTBA

JlabopaTopHas paboTa "3aBUCMMOCTb BOSHUKHOBEHHUS
CONPOTHBJIEHUS TPOBO/JHUKA OT €T0 JJINHBbI,
NOTIepevyHOTro CeYeHus MJIOLA U U MaTepHrasa”

3aBUMCHUMOCTDb CUJIbI TOKA OT HallpsKeHUA. 3aKoH OMa
JUI1 yYacTKa Lenu

paboThl

KosinyectBo 4yacos
Bcero KouTposibHble IIpakTuyeckue H3YyHCHHA

paboThl

0,5

0,5

JyieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI

bubauoreka LIOK
https://m.edsoo.ru/ff0a87e4

bubsaunoTteka [JOK
https://m.edsoo.ru/ff0a8a0a

bubaunoreka LIOK
https://m.edsoo.ru/ff0a8ef6
bubanoreka LIOK
https://m.edsoo.ru/ff0a90cc

bubaunoreka LIOK
https://m.edsoo.ru/ff0a95a4

bubaunoreka LIOK
https://m.edsoo.ru/ff0a96b2

bubanoreka LIOK
https://m.edsoo.ru/ff0a9838

bubauoreka LIOK
https://m.edsoo.ru/ff0a8bd6

bubauoreka LIOK
https://m.edsoo.ru/ff0a9%e14

bubauoreka LIOK
https://m.edsoo.ru/ff0aa738

bubauoreka LIOK
https://m.edsoo.ru/ff0aa738

bubaunoreka LIOK
https://m.edsoo.ru/ff0aa44a


https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

Ne Tema ypoka KosinuecTBOo 4acoB Jata JyieKTpoHHbIE [UPPOBbIE

n/no Bcero KouTposibHble IIpakTuyeckue H3YyHCHHA ob6pasoBaTeJIbHbIE PECYPChI
paboThl paboThl
46 JlabopaTtopHas paboTta "HccaeoBaHre 3aBUCUMOCTH 1 1 BubsnoTeka LIOK
CWJIBI TOKA, UAYIEro yepe3 pe3rucTop, oT https://m.edsoo.ru/ff0aa04e
CONPOTHUBJIEHUS] PE3UCTOPA U HANIPSIP)KEHUS Ha
pesucrtope”
47 TlocnenoBaTesibHOE U NIapaJijie/IbHOE COeJUHEHUe 1
NPOBOJHUKOB
48 JlabopaTopHas paboTa "[IpoBepka npaBuUJI CJIOXKEHUS 1 1 bubauoreka LIOK
Halps>KeHUU MPU N0CJIe0BaTEJIbHOM COeJUHEHUN https://m.edsoo.ru/ff0aaa58
JIByX pe3ucTopoB”
49 JlabopaTtopHas paboTa "[[poBepka nmpaBuJia cCujabl TOka 1 1 Bbub6anoTeka [IOK
Npu NapasieJbHOM COeJMHEHUH PE3UCTOPOB" https://m.edsoo.ru/ff0aadle
50 Pemenue 3agauu no npuMeHeHU0 3aKkoHa OMa 14 1 bubaunoreka LIOK
3JIEKTPUYECKHX COeJJUHEHU U IPOBO/IOB https://m.edsoo.ru/ff0aaf8a
51 Pa6oTa 1 MOIIHOCTb OTKJIIOUEHUSsI TOKA. 3aKOH 1 bubaunoreka LIOK
Jbxoyns-Jlenua https://m.edsoo.ru/ff0ab124
52 JlabopaTtopHas paboTa "OnpejesieHre paboThbl U 1 1 Bbub6anoTeka [IOK
MOIIHOCTH TOKa" https://m.edsoo.ru/ff0ab3e0
53 JsekTpuyeckue LeNH U 3JIeKTpUYecKasi IHeprus 1 bu6sunoreka [JOK
notpebutesia B 6bITy. KopoTkoe 3akitoyeHne https://m.edsoo.ru/ff0ab660
54 TloaroroBKa K KOHTPOJIbHOM paboTe 1o TeMe 1 bu6sunoTteka [JOK
"JneKTpuUYecKHe 3apa/bl. 3apsiP)KeHHbIe TeJla U UX https://m.edsoo.ru/ff0abd2c
B3auMogelicteue. [locToOAHHBIH TOK"
55 KoHTpoJsibHas paboTa 1no TeMe "JjeKTpUiecKue 1 1 Bu6anoTeka [IOK
3aps/ibl. 3apsHKeHHbIe TeJla M UX COeJIJUHEHHE. https://m.edsoo.ru/ff0abea8

[TocTosIHHBIN TEXHOJIOTHYECKUM TOK" /Bcepoccuiickas
npoBepoyHasi paboTa Npu UCIOJIb30BAaHUHU

KOMIIbIOTEpA

56 IlocTogHHBIE MAarHUTHI, UX B3aUMOieHCTBHE 1

57 Ypok-uccnegoBanue "M3yyeHue noseu NoCcTOSHHBIX 1 1 Bu6anoTeka LJOK
MarHuToB" https://m.edsoo.ru/ff0ac3d0

58 MarHuTHoe noJie. MarHUTHOE 1oJie 3eMJIU U eTo 1 bubauoreka LIOK

3Ha4YeHHe JJ1s1 )KU3HU Ha 3eMJie https://m.edsoo.ru/ff0acOba


https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

n/n
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Tema ypoka

OneiT 3pcTena. MarHuTHOE n0Jie AJ1 OTK/IOYEHUS
TOKa MarHuTHOe MoJie KaTyIlKU C TOKOM

[IlpuMeHeHNe 371EKTPOMAarHUTOB B TEXHHUKE.
JlabopaTopHas paboTta "U3yyeHue JeHlCTBUSA
MarHUMTHOTO 10JIs HAa IPOBOJHUK C TOKOM"

aﬂeKTpO,ELBI/IFaTeJIb IMOCTOAHHOTI'O TOKA.
Hcrnosib30oBaHUE BJIeKTpO,ILBPIFaTEJIEP'I B TEXHHUYECKHX

yCTPOMCTBaxX U Ha TpaHcnopTe. JJabopaTopHas paboTa

"KoHcTpyrupoBaHue U M3ydyeHHe paboThl
3JIEKTPOABUTraTES "

OnbiTel Papases. 3aKOH 3JIeKTPOMarHUTHOU
vHAyKnuu. [Ipasuiio Jlenna

JnekTporeHepaTtop. Cnoco6bl Nosy4eHus
3JIEKTPUYECKOW 3HEPTUM. JJIEKTPOCTAHI UMY HA
BO300HOBJISIEMbIX UCTOYHUKAX 3JHEPTUHU

[ToaroTOBKa K KOHTPOJIbHOM paboTe Mo TeMe
"JsIeKTpUYeCKHe U MarHUTHbIE siIBJIeHUs"

KoHTposibHas paboTa 1o TemMe "JJjieKTpUUECKUE U
MarHuTHble siBjeHUs" /Bcepoccuiickas npoBepoyHas
paboTa npu nepeMeHe Ha 6YMa>KHOM HOCUTeJIe

Pe3epBHbIN ypok. Pa6oTa c TekcTaMU 10 TeMe
"TenJioBble siBJIeHUA"

Pe3epBHbIl ypok. PaboTa c TekcTamu 1o TeMe
"[locTOSAHHBIN TOK"

PesepBHbIN ypok. PaboTa c TEKCTaMU 10 TeMe
"MarduTHbIe g9BJIeHUd"

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME
9 KNNACC

68

paboThl

KosinyectBo 4yacos
Bcero KouTposibHble IIpakTuyeckue H3YyHCHHA

paboThl

0,5

14.5

JyieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI

bubauoreka LIOK
https://m.edsoo.ru/ff0ac1d2

bubsaunoTteka [JOK
https://m.edsoo.ru/ff0ac74a

bubauoreka LIOK
https://m.edsoo.ru/ff0ac86¢

bubauoreka LIOK
https://m.edsoo.ru/ff0ach14

bubanoreka LIOK
https://m.edsoo.ru/ff0acc5e

bubauoreka LIOK
https://m.edsoo.ru/ff0acdc6


https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

Ne Tema ypoka KosinyecTBOo 4acoB JaTta JieKTpoHHbIE [UPPOBbIE
n/m Bcero KoutposibHble [lpakThyeckue H3Yy9EeHHA obpasoBaTesIbHbIE PeCYPCEI
paboThl paboThl
1 MexaHu4yeckoe ABUXeHHWe. MaTepUaibHad TOYKa
2 Cucrtema oTcyeta. OTHOCUTEJNBHOCTD bubauoreka LIOK
MEXaHHYECKOT0 BUXKEHUS https://m.edsoo.ru/ff0ad474
3  PaBHOMepHOe NIPSAAMOJIMHENHOE ABUKEHHE bubauoTteka LLIOK
https://m.edsoo.ru/ff0ad19a
4  HepaBHOMepHOe NPSAMOJIMHEWHOE [ BMXKEHUE.
CpenHsisi ¥ MTHOBEHHAsi CKOPOCTh
5 IlpsiMosiMHellHOe paBHOYCKOPEHHOE JIBMXKEHUE. Bbu6anoTeka [IOK
YckopeHue https://m.edsoo.ru/ff0ad8d4
6  CkOpOCTh NPSAMOJIMHEWHOI0O PpABHOYCKOPEHHOT O
JABMxeHus. ['paduk ckopocTH
7  JlabopaTtopHas paboTta "OnpeesieHre yCKOPEHUs 1 bu6suoTteka [JOK
TeJia IPU PAaBHOYCKOPEHHOM JIBUKEHUH 110 https://m.edsoo.ru/ff0adb18
HaKJIOHHOH MJIocKoCcTH"
8 CBobGoaHOe nageHue TeJ. OnpIThl ['annien
9  PaBHOMepHOe ABHXKEHMeE 10 OKPY>KHOCTH. [leproa u bubauoTteka LLOK
nepuo/ oopaieHus1. JInHeilHas1 U yrjioBasi CKOPOCTb https://m.edsoo.ru/ff0ael76
10 ILeHTpocTpeMHUTENbHOE YCKOPEHHE
11 TIlepsbiy 3akoH HproTOHA. BeKkTOp CHJIbI BubsauoTteka LLOK
https://m.edsoo.ru/ff0ae612
12 Bropo# 3akoH HbroToHa. PaBHOA €M CTBYIO1Ias CUJa bubanoreka LIOK
https://m.edsoo.ru/ff0ae72a
13 Tpertui 3akoH HbroToHa. Cynepno3uuus cul bu6sunoTteka [JOK
https://m.edsoo.ru/ff0ae982
14 PeumeHue 3aa4u 110 IPUMEHEHUIO 3aKOHOB Bub6anoTeka [IOK
HeroToHa https://m.edsoo.ru/ff0aebé6c
15 Cuna ynpyroctu. 3akoH ['yka BubsauoTteka LLOK
https://m.edsoo.ru/ff0aeca2
16 Pewenue 3afauu no teMe «Cujia ynpyroctu»
17 JlabopaTopHas paboTa «OnpejiesieHue KeCTKOCTU 1 Bu6anoTeka [IOK

IPY>KUHbBI»

https://m.edsoo.ru/ff0aee28


https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28

Ne Tema ypoka KosinuecTBO 4yacoB Jlata JieKTpoHHbIE [UPPOBbIE
n/m Bcero KoutposibHble [lpakThyeckue H3Yy9EeHHA obpasoBaTesIbHbIE PeCYPCEI
paboThl paboThl
18 Cuua TpeHusa Bu6sinoteka LIOK
https://m.edsoo.ru/ff0af738
19 PewmeHue 3aga4u 1o Teme «Cuia TpeHUSA» bubauorteka LIOK
https://m.edsoo.ru/ffO0afa26
20 JlabopaTtopHas paboTta "OnpegesieHue 1 bu6bsauoTteka [JOK
K03dPUIMEeHTA TPEHHUS CKObXKEHU" https://m.edsoo.ru/ff0af8be
21 PemeHue 3a71auu 1o TeMe "3akoHbl HeroToHa. Cusia bu6siunoTteka [JOK
ynpyrocTtu. Cuia TpeHus” https://m.edsoo.ru/ff0afb8e
22 Cwnna TSKeCTHU U 3aKOH MUPOBOTO TATOTEHUS. bubauoTteka LLOK
YckopeHue CBOGOIHOTO NaJieHUs https://m.edsoo.ru/ff0af044
23 Ypok-koHpepeH1Us "/|BUKEHHE TEJl BOKPYT 1
rpaBUTalOHHOTO LleHTpa (CosiHeUHas cuctema).
[anakTukun"
24 Pemenue 3aga4 no teMe «CuJia TSXKeCTH M 3aKOH bubanoreka LIOK
BCEMHUPHOTO TATOTEHUSI» https://m.edsoo.ru/ff0af5f8
25 TlepBas kocMuYecKkasi CKOpocTb. HeBecoMocTb U bu6sunoTteka [JOK
neperpysku https://m.edsoo.ru/ff0af33c
26 PaBHOBecue MaTepHaJibHbIX TOYEK. AGCOIIOTHO bu6sunoTteka [JOK
TBEp/l0e TeJio. PaBHOBecHe TBEPAOTO TeJia C https://m.edsoo.ru/ff0afe36
3aKpeniéHHOW OChbI0 UHTeJJIeKTa. MOMEHT CHUJIBI.
LleHTp TsKECTH
27 PaBHOBecHe MaTepHaJibHbIX TOYEK. AGCOIIOTHO
TBEp/l0e TeJio. PaBHOBecHe TBEPAOTO TeJia C
3aKpeniéHHOW OChbI0 UHTeJJIeKTa. MOMEHT CHUJIBI.
LleHTp TsXKECTU
28 PemeHue 3agauu 1o reMe «MoMeHT cuJibl. LleHTp bu6sunoTteka [JOK
TSDKECTH» https://m.edsoo.ru/ffOb02b4
29 TloaroToBKa K KOHTPOJIbHOM paboTe Mo TeMe BubsauoTteka LLOK
"MexaHuYecKoe JBUKeHHUe. B3aumoielictBue Tes" https://m.edsoo.ru/ff0b0408
30 KoHTpoJsibHas paboTa no TeMe "MexaHHUYeCKOe 1 Bub6anoTeka [IOK

JBH>KeHHe. BaanmogelictBue Tea"

https://m.edsoo.ru/ffOb06ec


https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec

Ne Tema ypoka KosinyecTBOo 4acoB JaTta JieKTpoHHbIE [UPPOBbIE
n/m Bcero KoutposbHble [lpakTudeckue H3YIEHHA 06pasoBaTe/IbHbIE PeCypChI
paboThl paboThl
31 Hmnyabc Tesa. UMnyabc cuiibl. 3aKOH COXpaHEHHUA 1 bubauoTteka LLIOK
HMMIIyJibca. YIIpyroe U Heynpyroe B3auMoOieCTBUE https://m.edsoo.ru/ffOb07fa
32 PeumeHue 3a7a4¥ 110 TeMe «3aKOH COXpPaHEHHUSA 1 bubauorteka LIOK
HMITyJIbCa» https://m.edsoo.ru/ffOb096c
33 Ypok-koHpepeH1Usl «PeakTUBHOE ABUXKEHHUE B 1
NpUpPO/Jie U TEXHUKEN
34 MexaHuyeckasi paboTa U MOIIHOCTb 1 bubauoreka LIOK
https://m.edsoo.ru/ffOb0a84
35 Pab6oTa ¢ cu10H, CUJI0M YIPYTOCTH U CUJION TPEHUSI. 1 Bbu6anoTeka [IOK
https://m.edsoo.ru/ffOb0db8
36 JlabopaTopHas paboTa «OnpeaesieHre paboThl cuabl 1
TpPeHHs IPU PaBHOMEPHOM JABUKEHHUU TeJia 1o
TOPHU30HTAJbHON IOBEPXHOCTU»
37 (CBsi3b, 3Heprud u paboTa. [loTeHIHMa/bHAs SHEPTHUS 1
38 KunHeTnueckad sHeprus. TeopeMa 0 KHHETUYECKOU 1 bubauoTteka LLOK
3Hepruu https://m.edsoo.ru/ffOb0c32
39 3akoH COXpaHEeHUd 3HEpPruy B MeXaHUKe 1
40 JlabopaTopHas paboTa «M3ydyeHue 3aKoHa 1 Bu6anoTeka [IOK
COXpaHEeHHUs1 IHEePTUU» https://m.edsoo.ru/ffOb12fe
41 KosebaTesbHOE JBUXKEHHE U €0 XapaKTEPUCTUKHU 1 bu6sunoTteka [JOK
https://m.edsoo.ru/ffOb1858
42 3aryxawujue KosebaHUs. BbiHYKIeHHbIe 1 Bu6snoTeka LIOK
KoJsiebaHusl. Pe3oHaHC https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKHe U NPY>KUHHbIe MaATHUKHU 1
44  Ypok-ucciaejoBaHue «3aBUCUMOCTD llepruoja 1 bubaunoreka LIOK
KOJIe6aHUH OT KECTKOCTU NMPY>KUHbBI U MACChl Tpy3a» https://m.edsoo.ru/ffOb197a
45 TIpeBpalieHue 3HEPTUU IPU MEeXaHHUYECKUX 1
KoJIe6aHUSX
46 JlabopaTopHasi paboTa «OnpeseseHue 4acTOThI U 1 Bu6snoTeka LJOK

nepruoaa KoJiebaHUuH MNPy XUHHOTO MadTHHKa»

https://m.edsoo.ru/ffOblaec


https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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Tema ypoka

JlabopaTopHasi paboTa «[I[poBepKa HE3aBUCUMOCTH
nepuoza Kojie6baHUi HarpysKH, MoABEIeHHOr 0 K
HUTH, OT MaCChI Tpy3a»

MexaHu4eckre BOJIHbl. CBOMCTBA MeXaHHUYECKHUX
BOJIH. HpO,ZLOJIbeIe U nonepevYHbie BOJIHbBI

Ypok-koHpepeHus "MexaHUYeCKUe BOJIHbI B
TBEpPAOM TeJie. CeiCMUYeCKHe BOJIHbI"

3Byk. PacnpocTpaHeHue U oTpaXkeHHe 3BYKa

Ypok-uccienoBanue "HabustojeHre 3aBUCUMOCTH
BBICOTHI 3ByKa OT YAaCTOThI "

['poMKOCTb 3ByKa U BbICOTA TOHA. AKYCTUYECKU I
pe3oHaHC

Ypok-koHbepeHIUs «YIbTpa3BYK U UHGPA3BYK B
IpPUPO/JIe U TEXHUKEN

[ToAroToBKa K KOHTPOJIbHOUM paboTe Mo TeMe
"3akoHbI coxpaHeHHs. MexaHUYeCKHe KOJiebaHUs U
BOJIHBI"

KoHTposibHas pa6oTa no Teme "3aKOHbI
coxpaHeHUs. MexaHUUeCKH e KOJiebaHHWS U BOJIHbI"

JJIeKTPOMarHMUTHOE 1oJie. JJIeKTPOMarHuTHbIe
BOJIHBI

CBoucTBa 3/1eKTPOMAarHUTHBIX BOJIH

Ypok-koHpepeHnus "llIkana 3/ieKTpOMarHUTHBIX
BOJIH. Micrio/1b30BaHMe 3JIEKTPOMAarHUTHBIX BOJIH
JIJI1 COTOBOM CBA3U"

Ypok-uccienoBanue "MidydyeHre cBOUCTB
3JIEKTPOMAarHMUTHBIX BOJIH C IOMOIIIbI0O MECTHOTO
Tesiedpona”

Pemenue 3a/a4 110 onpegeyleHUI0 4aCTOThI U AJINHBI
BJIEKTpOMaFHHTHOP’I BOJIHbI

KosimyecTBo 4yacos JlaTa

Bcero KoHTpoJsibHBIE
paboThl

[IpakTHyeckue H3YyI€HHA
paboThl

1

JieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI

bubaunoreka LIOK
https://m.edsoo.ru/ffOb197a

bubsunoTteka LJOK
https://m.edsoo.ru/ffOb21fe

bubauoreka LIOK
https://m.edsoo.ru/ff0b23ca
bubanoreka LIOK
https://m.edsoo.ru/ffOb25f0

bubanoreka LIOK
https://m.edsoo.ru/ffOb2abe

bubanoreka LIOK
https://m.edsoo.ru/ffOb2fe6

bubauoreka LIOK
https://m.edsoo.ru/ff0b2cé6c


https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

Ne Tema ypoka KosinyecTBOo 4acoB JaTta JieKTpoHHbIE [UPPOBbIE
n/m Bcero KouTtposibHble IIpakTudyeckne H3YIEHHUA obpasoBaTe/bHbIE PeCypChl
paboThl paboThl
61 DJsekTpoMarHuTHasd npupoga ceeta. CKOpocTb Bu6sinoteka LIOK
cBeTa. BosiHOBbIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 HcrtoyHuku cBeta. [I[pamosinHeiHOE Bubsinoreka LJOK
pacnpocTtpaHeHue cBeTa. 3aTMeHus ConHLa U JIyHbl https://m.edsoo.ru/ff0b3658
63 3akKoH OoTpa)keHHUs cBeTa. 3epKaJia. PelieHue 3aga4u bu6bsauoTteka [JOK
110 IPUMEHEHUI0 3aKOHa 06 OTpaXKeHUH CBeTa https://m.edsoo.ru/ff0b38c4
64 IlpesoMieHue cBeTa. 3aKOH NPeJIOMJIEHUS CBeTa bubauoTteka LLIOK
https://m.edsoo.ru/ffOb3aea
65 TlosiHOe uccief0BaHUE OTPAXKEHHUS CBETA. Bbu6anoTeka [IOK
Mcnosib30BaHUE MOJTHOTO BHYTPEHHET0 OTPAXKEH U https://m.edsoo.ru/ffOb3c5c
B ONTHYECKUX CBETOBOAX
66 JlabopaTtopHas paboTa "HcciefoBaHre U3MEHEHUS 1
yrJia npeJioMJIEHUs CBETOBOTO Jiy4a OT yTJia
najJieHUsl Ha rpaHuIle "BO3AyX-CTeKJI0""
67 Ypok-koHpepeH1Us "HUcnosib30BaHUE TOJHOTO 1
BHYTPEHHET0 OTPAXKEHHS: CBETOBO/bI,
ONTHUKOBOJIOKOHHAS CBSI3b"
68 JIunH3bl. OnTHYeCcKas cujia JIUH3 bu6snoreka [JOK
https://m.edsoo.ru/ffOb3f2c
69 IlocTpoeHue H306paKeHUH B JIMH3aX bu6sunoTteka [JOK
https://m.edsoo.ru/ff0Ob444a
70 JlabopatopHas paboTa "OnpegeneHre GOKyCHOTO 1 bu6sunoTteka [JOK
pacCTOSIHUSA U ONTUYECKOM CUJIbI COOHpaloleit https://m.edsoo.ru/ff0b4206
JIUH3BI"
71 VYpok-koHpepeHuus "OnTUyecKkue JUH30BbIE 1 Bbu6sunoTteka [JOK
npubopsr” https://m.edsoo.ru/ff0cOa7e
72 T'Js1a3 Kak onTU4YecKas cucrteMa. 3peHue bu6sunoTteka [JOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koHdepeHuus "JepekTnl 3peHus. Kak 1

COXPaHUTb 3peHue"


https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684

Ne
n/o

74

75

76
77

78
79

80
81
82
83
84

85
86

87

38

Tema ypoka

PazsioxkeHue 6esioro cBeTa B crieKTpe. OnbIThI
HproToHa. CiioKeHuUe clieKTpa/JbHbIX [IBETOB.
Jucnepcusa cBeTta

JlabopaTopHas pa6oTa "OnbIThI 0 Pa3a0KEeHUIO
6es10r0 CBeTa B CHEKTpPe U BOCIPUATHIO L|BeTa
peAMeTOB IPU UX HAOJIIOJeHUU Yepes LBETOBbIE
dbuabTphl"

Ypok-npakTukyM «BosiIHOBbIe CBOMCTBA CBeETA:
aucnepcus, MHTepdepeHLUs U AUPpaKLUA»

OnbiTel Pe3epdopaa v nyiaHeTapHas MoJiesib aToMa

[Toctynatel bopa. Mozesb atoma bopa

HcnyckaHve v COTPYAHUYECTBO aTOMa CBETa.
KBaHTBI. JIMHEeHYaThIE CIEKTPHI

Ypok-npakTukyM "Habsto/ieHue ClieKTPOB
vcnyckaHus"

PanoaKTUBHOCTDb U ee BU/bI
Ctpoenue aToMHOro aapa. HyksiionHasa mozenb
PagnoakTuBHBIE siBJieHUS. U30TONbI

Penrenue 3asauu o teme: "PasyoaKTUBHbIE
aBjeHuqa"”

[leproa mosiypacnaja

Ypok-koHdepeH M "PasiuoaKTUBHbIE U3/1y4eHUS B
npupo/je, MeJUI1He, TeXHUKe"

fAnepHble cocTosiHUS. 3aKOHBI COXpPaHEHU S
3apsAJ0BOr0 U MacCOBOI'0 HAaceJeHUs

JHeprus CBsI3M aTOMHBIX sep. TpaHcHopT,
TPAHCIOPT U 3HEPTHS

KosimyecTBO 4acoB

Bcero KoHTposibHBIE
paboThl

JlaTta

[IpakTHyeckue H3YyI€HHA
paboThl

JieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI

bubaunoreka LIOK
https://m.edsoo.ru/ff0c0f4c

bubsunoTteka LJOK
https://m.edsoo.ru/ff0cOe2a

bubanoreka LIOK
https://m.edsoo.ru/ff0c12a8

bubanoreka LIOK
https://m.edsoo.ru/ff0c144c

bubaunoreka LIOK
https://m.edsoo.ru/ff0c1550

bubauoreka LIOK
https://m.edsoo.ru/ff0c1672

bubanoreka LIOK
https://m.edsoo.ru/ff0c18ac

bubanoreka LIOK
https://m.edsoo.ru/ffOclal4

bubauoreka LIOK
https://m.edsoo.ru/ff0clb4a

bubauoreka LIOK
https://m.edsoo.ru/ff0c2126

bubaunoreka LIOK
https://m.edsoo.ru/ff0c1c58

bubaunoreka LIOK
https://m.edsoo.ru/ff0c1d7a


https://m.edsoo.ru/ff0c0f4c
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https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a

Ne Tema ypoka KosinyecTBOo 4acoB JaTta JieKTpoHHbIE [UPPOBbIE

n/m Bcero KoutposibHble [lpakThyeckue H3Yy9EeHHA obpasoBaTesIbHbIE PeCYPCEI

paboThl paboThl

89 Pemenue 3azauu o TeMe "AdaepHbie cocTosiHUA" 1

90 Peakuuu cuHTe3a U AesieHud Agep. UcTouHHUKHU 1 bubauoreka LIOK
s3Hepruu CoJiHLIA ¥ 3BE3], https://m.edsoo.ru/ff0c1e88

91 Ypok-koHpepeHLUsA "fAepHas sHepreTUKa. 1 1
JleficTBUS paJiMOAKTUBHBIX U3JIyUEeHUH Ha )KUBbIE
opraHvsmbl"

92 TIloaroToBKa K KOHTPOJIbHOM paboTe M0 TeMe 1 bubauoTteka LLIOK
"JJIeKTpOMarHUTHOE MoJie. JJIEKTPOMarHUTHbIe https://m.edsoo.ru/ff0c223e
BoJIHbL. KBaHTOBBIE siBIeHUS"

93 KoHTpoJsbHas paboTa 1o TemMe "JJeKTpOMarHuTHoe 1 1
noJie. JJIeKTPOMarHMTHbIE BOJIHbI. KBaHTOBbIE
ABJIeHNs"

94 TloBTOpeHUe, 060611eHMe. JJabopaTOpHbIe PabOThI 1 1 bubauoTteka LLOK
no Kypcy «BsauMoaeictBue Tea» https://m.edsoo.ru/ff0c245a

95 TIloBTOpeHUe, 06061EHHE. PellleHHe pacyeTHbBIX U 1 bu6sunoTteka [JOK
KayeCTBEHHbIX 3a/1a4 110 TeMe «TensioBble https://m.edsoo.ru/ff0c2572
pOLEeCcChI»

96 IloBTOpeHUe, 06061eHME. PelieHe pacieTHBIX U 1 BubsauoTteka LLOK
KauyecTBeHHbIX 3a/a4 1o TeMe «KII/l TenioBbix https://m.edsoo.ru/ff0c2a22
JABUTraTEJIEN»

97 TloBTOpeHHUe, 0606IEeHHE. PellleHHe pacyeTHbIX U 1 bu6sunoTteka [JOK
KayeCTBeHHbIX 33/1a4 1o TeMe «KI1/] https://m.edsoo.ru/ff0c2b30
3JIEKTPOYCTAHOBOKY.

98 [TIloBTOpeHuUe, 06061eHHE. JITabopaTOpHbIE paboOThI 1 1 bu6sunoTteka [JOK
1o Kypcy «CBeTOBbIe IBJIEHUA» https://m.edsoo.ru/ff0c2c52

99 TIloBTOpeHHUe, 06061eHHEe. PaboTa ¢ TeKCTaMU 10O 1 bubauoreka LIOK
TeMe "3aKOHbI COXpaHeHHs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a

100 TloBTOpeHUe, 06061eHHE. PaboTa c TEKCTaMU MO 1 bubaunoreka LIOK
TeMe "Kosie6aHUS U BOJIHBI" https://m.edsoo.ru/ff0c2e82

101 TloBTOpeHUe, 06061IeHHEe. PaboTa c TeKCTaMU MO 1 bubaunoreka LIOK

TeMe "CBeTOBbI€ sIBJieHU" https://m.edsoo.ru/ff0c3044
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Ne Tema ypoka KosinyecTBOo 4acoB Jlata
n/m Bcero KoutposibHble [lpakThyeckue H3Yy9EeHHA
paboThl paboThl
102 TloBTOpeHUe, 06061IeHUE. PaboTa c TEKCTaMU MO 1
TeMe "KBaHTOBas u siiepHast Gu3uKa"
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 3 27

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

JieKTpoHHbIE [UPPOBbIE
o6pa3oBaTesibHble PeCypChI
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