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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBieHA Ha
OCHOBE TOJIOKEHUNW U TPeOOBaHUM K pe3yibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENIwMy TpernojaBaHus y4eOHOTO
npeaMera «PU3uKay.

Conmepxanne  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU OOYYaOIMXCSI M OPraHU3alui0 HM3ydeHUs] (U3UKH Ha
NesITeIbHOCTHOW OCHOBe. B mporpamMe mo (U3MKe YUYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBannit PI'OC OOO K T™IaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3ylbTaTaM  OOydeHus, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHus.

[IporpamMma no Qusuke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydenuss (o Kiaccam), TpeajaraeT MPUMEPHYIO TOCIEIOBATEIbHOCTh H3YUYEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJIep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IeNIbI0 OKa3aHUsI METOANMYECKON MOMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl 1o y4eOHOMY MIPEIMETY.

®dusnka IBISETCS CUCTEMOOOPA3YIONIUM JIJIsl €CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB,
MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMHUEH U PU3NUECKOU reorpadueil, BHOCUT BKJIAaJl B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, MpeAocTaBisieT HauboJiee siCHble 00paslbl MPUMEHEHHUS HAy4HOro METoja
MO3HAHUS, TO €CTh CII0co0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUM O MUPE.

Onna w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0IIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TpPAMOTHOCTM M HHTEpeca K Hayke Yy
00ydJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJaracT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMHU, XapaKTEPU3YIOIIMMH €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTD:

HAy4YHO OOBSICHSTD SIBIICHUS;
OIICHUBATh U IOHUMATh OCOOCHHOCTH Hay4YHOTO UCCIIEI0BAHNUS;
MHTEPIPETUPOBATH JaHHBIE U UCTIOJIB30BaTh HAyYHbIE JOKA3aTEeNbCTBA AJIS OJTYyYEHHS BBIBOJIOB.

Henu wm3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOINEro OOpa3oBaHUS OMPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Dusuka» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peaau3ylOIIUX OCHOBHBIE 0011e00pa3oBaTelibHbIE MPOTPaAMMBbI,
yrBepxka€HHOU pemenreM Koisernm MunucrtepcrBa npocsemieHusi Poccuiickoit denepanuun
(mpotoxon ot 3 nexabps 2019 r. Ne [TK-48H).

Hean usyyenus pusnku:
npuoOpeTeHne HMHTepeca M CTpeMJIeHHs OOydalolMXcs K HAaydHOMY H3Y4YEHHIO MPHPOJIBL,
pa3BHUTHE UX UHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEI;
pa3BUTHE MPEJCTABICHUNA O HAYYHOM METO/I€ TO3HAHU U (POPMUPOBAHUE HCCIIEAOBATENBCKOTO
OTHOILIEHHUS K OKPYKAIOIIUM SIBJICHUSIM;

(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yiabTaTa U3y4eHHs OCHOB CTPOEHUS MaTepuu
1 (hyHIaMEHTAIIBHBIX 3aKOHOB (DU3HKH;



(dbopMuUpoBaHHE TPEACTABICHUN O PoNM (U3UKU JUIS Pa3BUTUS JPYTUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHIA;
pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel nmpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JAJIbHEHIIEMY 00YYEHHUIO B 3TOM HAIIPABIICHHH.
JlocTibkeHre STHX IeNiell mporpaMmbl 1Mo (H3MKE HAa YPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00eCIICUNBACTCS PEIICHUEM CIICAYIOIINX 3aa4:
npuoOpeTeHne 3HAHUK O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
npuoOpeTeHne YMEHUH ONHCHIBATh M OOBSCHATh (DM3WYECKHE SBICHUS C HCIIOJIBb30BaHUEM
MOJIYYCHHBIX 3HAHU;
OCBOEHHME METOJIOB PEHICHUs MPOCTEHIIMX PAcUETHBIX 33Jad C HCIOJB30BAaHHEM (U3NIECKUX
MO/IeJIel, TBOPUECKUX M MPAKTHKO-OPHEHTUPOBAHHBIX 33/1a4;
pa3BUTHE YMEHWH HAOIIONaTh TPUPOJHBIE SBJICHHUS ¥ BBIIOIHATH ONBITH, J1A0OpaTOPHEIE
paboTHI M SKCTIEpUMEHTAIBHBIE UCCIIEIOBAHUS C UCTIOIH30BaHUEM N3MEPHTEIBHBIX IIPHOOPOB;
OCBOEHHE TIPUEMOB paboThI ¢ HHPOpMaIuen PU3NIECKOTO COACpIKAHUS, BKITIOUask HHPOPMAIIUIO
O COBPEMEHHBIX JIOCTIKEHHUAX (PU3HKH, aHATN3 M KPUTHUECKOE OIICHUBAaHNE WH(POPMAIIHH;
3HAKOMCTBO €O cdepamu TpodecCHOHATBLHOW MeATEeIbHOCTH, CBS3aHHBIMH C (DHU3UKOHU, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAHHBIMHU Ha JIOCTIKEHHUAX (PU3MUECKON HAYKH.
Ha usydenune ¢usuxu (6a30BBI ypOBEHb) HA YPOBHE OCHOBHOTO 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B Heneno), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipemyaraemerii B mporpaMme 1o Gpu3uke nepedeHs J1a00paTOPHBIX padOT M OMBITOB HOCHT
PEKOMEHIATENBHBIN XapaKkTep, YYUTENb JelaeT BhIOOp TPOBENCHHS JTaOOpaTOPHBIX PadOT H
OTIBITOB C YYETOM UHANBUIYAIBHBIX OCOOCHHOCTEH 00YJaONIMXC s, CITUCKA KCIIEPUMEHTATBHBIX
3aJJaHnl, TIpeIaraeMbIX B paMKax OCHOBHOTO TOCYJapCTBEHHOTO 3K3aMeHa 10 (hU3UKe.



COJEPKAHUE OBYYEHUA
7 KJIIACC

Paznes 1. @u3uka u e€ poJib B NO3HAHMHU OKPY:KA01Iero Mupa.

®dusuka — Hayka o npupoje. SBnenus npuponasl. OU3MUECKUE SBICHUSA: MEXAaHHUUYECKHE,
TEIUIOBbIE, 3JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Owusnueckue BenuuMHBL M3Mepenue ¢usndeckux BenuuuH. Dusnyeckue MpuOOPHI.
[TorpemHocTh U3MepeHn. MexXayHapoaHas CUCTEMA €IMHMUII.

Kak ¢usuka m apyrue ecreCTBEeHHbIE HAyKHd H3y4arOT MPHPOIY. EcTeCTBEHHO-HAYYHBIH
METOJi TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BOMPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpPKE TUIoTe3, O0O0bsAcHEeHHe HalOmogaeMoro spiaeHus. OmnucaHue
(hbUBUYECKUX SIBJICHUHN C TIOMOIIBIO MOJIEIICH.

Jemoncmpayuu.

MexaHnyeckue, TEemIoBble, SJIEKTPUUECKNE, MAaTHUTHBIE, CBETOBbIE SIBJICHHUS.

duznyeckue NpudOpsl U Mpolieaypa IPSIMbIX U3MEPEHUN aHAIOTOBBIM U IU(POBBIM MPUOOPOM.
Jlabopamopnwie pabomel u onvimel.

Omnpenenenre HeHbI JeNIeHUs MIKAJIbl U3MEPUTEIBHOTO pudopa.

N3mepenue paccTossHUIM.

N3mepenune o0bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenne pa3MepoB MAJIbIX TE.

N3mepenune Temneparypsl Ipy MOMOIIH KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYpPHI.

[IpoBenenue nccnenoBaHus MO MPOBEPKE TMIOTE3bl: JAIBHOCTh MOJETA NIAPHUKA, MYHIEHHOIO

TOPU30HTAIIBHO, TEM OO0JIbIIIE, YeM OOJIBIIIE BBICOTA MTyCKa.

Pasznes 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUU BelllecTBA.

Crpoenue BemecTBa: aToOMbl M MOJIEKYNbI, MX pa3mepbl. OMNbITHL, JOKa3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEILIECTBA.

JBrxenune dactui BemiecTBa. CBs3b CKOPOCTH JIBMXKEHHMS YacTHUL[ C TEMIIEpaTypoM.
BbpoynoBckoe nBwxkenue, nuddysus. BzauMonelicTBue dYacTull BeUIeCTBAa: MNPUTSHKEHHE U
OTTAJIKUBAHUE.

ArperaTtHble COCTOSIHMSI BELIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEHW U TBEPIBIX
(kpuctaymuinueckux) Ten. B3auMocBs3b MexIy CBONMCTBAMHU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHBIX COCTOSHUI
BO/IBI.

Hemoncmpayuu.

Habmtonenue 6poyHOBCKOTO IBHKEHUSI.
Ha6monenue nuddysun.
HaGnronenue siBneHuil, 00bsACHIIOMUXCSA TPUTSHKEHUEM UM OTTAIKMBAHUEM YaCTHIL BEIIECTBA.

Jlabopamopusie pabomot u onvimol.

OreHka quaMeTpa aToMa METOJIOM PSIZIOB (C MCIOJIb30BaHUEM (oTorpaduit).
OnbITH IO HAOMIOICHUIO TEIUIOBOTO PACIIMPEHHS T'a30B.
OnbITh IO OOHAPYXKEHUIO JEUCTBUS CHIT MOJIEKYJISIPHOTO TIPUTSKECHUS.

Pasznen 3. /IBuikeHue u B3auMoaeiicTBHE TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE M HEpaBHOMEpPHOE JBHKeHHE. CKOpOCTb.
CpenHss cKopoCTh TP HEPAaBHOMEPHOM JBMKEHUU. Pacdy€T ImyTH U BpEMEHM JBUKECHHUSL.



SBnenue wHepnuu. 3aKOH HHEpUUHU. B3aumonelcTBUe Tell KaKk MpPUYMHA W3MEHEHUS
CKOPOCTH JBMXEHHUS Teld. Macca kak mepa uHepTHocTu Tena. IlnoTHocTh BemiectBa. CBA3b
TUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00bEMA BEIECTBA.

Cuna kak XxapakTepucTuka B3aumojeiictBus Tten. Cwiia ynpyroctu U 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux IaHetax. Bec rtema. HeBecomocts. CiiokeHue CHII, HallpaBJIEHHBIX IO
onHO# npsimoil. PaBHoxelcTBytomast cuil. Cuna TpeHus. TpeHHne CKOJIBbKEHUS U TPEHUE MOKOSL.
Tpenue B Ipupoe U TEXHUKE.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABIKEHHS TEJa.

N3mepenune ckopoCcTH MPSMOJIUHENHOTO JBUKEHHUS.
Habntonenue siBjaeHUs HHEPIUH.

Habmronenne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUH TEII.
CpaBHeHHE Macc 10 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOU MPSIMOH.

Jlabopamopnuie pabomel u onvimel.

Ompenenenre CKOPOCTH PaBHOMEPHOTO JABWKEHHUS (IIapuKa B  OJKUJIKOCTH, MOJIETH
ANEKTPUIECKOTO aBTOMOOWIISI U TaK J1ajiee).

Omnpenenenne cpegHel CKOPOCTH CKOJIBKEHUs OpyCcKa WIIM [IapyKa [0 HAKIOHHOW MJIOCKOCTH.
Onpenenenre MIOTHOCTH TBEPIOTO TeNa.

OmbITEL, JAEMOHCTPUPYIOUIHWE 3aBHCHUMOCTh pacTsDKeHHs (nedopmaruu) TPYXKHHBI  OT
MPUJIOKEHHOW CHIIBI.

OnbIThL, TEMOHCTPUPYIOLIME 3aBUCUMOCTh CUJIbI TPEHHUS CKOJIBKEHHUS OT Beca Tela U XapakTepa
CONPHUKACAIOIINXCS TOBEPXHOCTEH.

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

JaBnenune. CriocoObl yMEHBIIICHUS U YBEITMUEHUS JaBieHus. [laBnenue ra3za. 3aBUCUMOCTh
JaBJIeHUA Tra3a oT 00béMa, Temnepatypsl. [lepenaua naBneHuss TBEPABIMU TEIaMHU, KUJIKOCTIMU
n razamu. 3akoH Ilackansa. [IHeBMaTMyeckue MamuHbl. 3aBUCUMOCTh JABJIEHUS KUIAKOCTH OT
riyounbl.  [wapocratmueckuii  mapagokc. CooOmiarommuecs cocynsl.  ['mapaBinudeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMochepHoe naBieHue. [IpuuuHBI CyleCTBOBAHUS BO3AYIIHOU
o6onoukn 3emau. OnbiT Toppuyennu. M3mepenue atmocdepHOro naBlieHHsA. 3aBUCHMOCTH
aTMOoc(epHOrO JaBJICHHUA OT BBICOTHI HaJd YypoBHeM Mops. [lpubopbl i u3MepeHUs
aTMOC(epHOTO JTaBICHHUS.

JleiicTBHE KUKOCTH U ra3a Ha MOTPYKEHHOE B HUX Teso. BeITankuBarorias (apxumeaoBa)
cuna. 3akoH Apxumena. [InaBanue ten. Bo3nyxornnaBanue.

Hemoncmpauuu.
3aBUCUMOCTD JABJICHUS I'a3a OT TEMIIEPATYPHI.

[lepenaua naBneHus )KUJIKOCTHIO U Ta30M.

Coobmaromuecs: Cocypl.

I'mppaBnuueckuit mpecc.

[IposiBnenue neicTBHs aTMOC(HEPHOTO JaBIICHUS.

3aBUCHUMOCTh BBITAIIKMBAIOIICH CHUIIBI OT O0bEMa MOTPYKEHHOM YacTH Tela W TUIOTHOCTH
AKUJKOCTH.

PaBeHCTBO BBITANIKMBAIOIIEH CUITbI BECY BHITECHEHHOU KUIKOCTH.



VYcnoBue muaBaHus Te: IUIABAHUE WIM IOTPYXKEHUE TEll B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEH TeJIa U KUJIKOCTH.

Jlabopamopusie padbomot u onvimel.

HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHOW B KHUJIKOCTb 4YacTH
Tena.

Onpenenenre BbITAIKUBAIOIIEH CUITbI, IEHCTBYIOIIEH Ha TEJO, MOTPYKEHHOE B JKUIKOCTb.
[IpoBepka HE3aBUCMMOCTH BBITAIKMBAIOLIEH CHWJIbI, JEUCTBYIOLIEH HA TEJIO B MKUJKOCTH, OT
MAacChl Tea.

OnbIThI, AEMOHCTPUPYIOLME 3aBUCUMOCTh BBITAIKMBAIOIIEH CHIIbI, JEMCTBYIOIIEH Ha TEJIO B
KUAKOCTH, 0T 00BbEMA NOTPYKEHHOM B HKUIAKOCTh YACTU TEJA U OT IJIOTHOCTHU KUJIKOCTH.
KoncrpynpoBanue apeoMerpa WM  KOHCTPYMPOBAHME JIOJKM M OmIpeneneHue  eé
Irpy30N0AbEMHOCTH.

Paznes 5. PaGora u MOIIHOCTDb. JHEprus.

Mexannyeckasi pabota. MOILIHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IIpaBmiio paBHOBecus
priuara. [IpumeHeHue mpaBuia paBHOBECHS pblyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KIIJ mpocthix Mmexanu3MoB. [IpocTbie MeXaHU3MBbI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunetmueckas W noTeHUualnbHass »Heprus. I[lpeBpamieHne
OJIHOTO BHJIa MEXaHUYECKON PHEPTUHU B IPYroil. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.

emoncmpayuu.
[IpuMepsl MPOCTBIX MEXAHU3MOB.

Jlabopamopnuie pabomel u onvimel.

Omnpenenenne paboOThl CHUJIBI TPEHUS MPU PAaBHOMEPHOM JBWKEHHUHU Tella MO0 T'OPU30HTAIBHOM
MTOBEPXHOCTH.
HccnenoBanue ycioBuid paBHOBECHSI pblyara.
N3amepenne KIIJI HaKIOHHOW IJTIOCKOCTH.
N3ydeHne 3aK0Ha COXPAHEHUSI MEXAHUYECKON SHEPTUH.
8 KVIACC

Pa3nen 6. TensioBbIe IBJICHUSA.

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO--KMHETHYECKOW TEOPUHM CTpOEHUs BelecTBa. Macca
U pa3Mepbl aTOMOB M MoOJeKyd. OmNbIThl, MNOATBEPXKAAIOIINE OCHOBHBIC TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHMM BemecTBa. Kpucramimueckue u
amopdusbie Tena. OOBsCHEHHE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TEJI HA OCHOBE MOJIOKESHUI
MOJIEKYJIIPHO--KUHETUUECKOW Teopun. (CmauMBaHWE M KanWUIIpHbIE sBIeHUsA. TemioBoe
pacIIupeHHe U CKATUE.

Temmnepatypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBIO TEIUIOBOIO JIBMXKEHHMS YacTHII.
Buytpennsis sHeprus. CrnocoObl H3MEHEHHMs BHYTPEHHEW SHEpruu: Termjonepeaada u
coBepiieHrne paboThl. Buapl Temonepenaun: TEIIONPOBOAHOCTh, KOHBEKIIHS, U3TyYeHHE.

KonnuecTBo TemaoTel. YenbHas TEIUIOEMKOCTh BEIISCTBA. 1eIIOOOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOTO OanaHca. [lmaBreHue u OTBepAeBaHHUE KPUCTATIMYECKUX
BEIIECTB. YJenpHas TemioTa IuiaBneHus. [lapooOpazoBanue u KoHaeHcarus. McmapeHue.
Kunenue. YnenbHas TerioTa mnapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEpaTypbl KHIEHHS OT
aTMOC(epHOTO JTaBICHHUS.

Bnaxnocts Bo3ayxa.



DHeprus TOIIUBA. Y IeJbHas TEIJIOTa CTOPAHUSL.

[punnunsr pabotel TemmoBbix nBuratenedt KIIJ[ rterutoBoro asuratens. TeruioBbie
JIBUTATEJIH U 3aLATA OKPYKAIOIIEH CPEBI.

3aK0oH COXpaHEHUs U MPEBPAIICHUS YHEPTUHU B TEIUIOBBIX MPOIIECCAX.

Jemoncmpayuu.

Habmoienne 6poyHOBCKOTO JIBHYKEHUSI.
Hab6monenue muddysun.
Habmoienue SBICHUI CMaYBaHUS M KAMMJUTSIPHBIX SIBJICHHM.
Habimro1enne TemoBoro pacuimpeHus Tell.
W3MmeHeHne naBieHus ra3a Mpyu U3MEHEHUU 00bEMa U HarpeBaHUU WITH OXJIAXKICHUU.
[IpaBuna nu3mepeHus TeMreparypsl.
Bunael Tenionepenayn.
OxmaxxiIeHue P COBEPIICHUH PAOOTHI.
HarpeBanue mipu coBepiiieHnn paboThl BHEITHUMH CUJIAMH.
CpaBHEHHE TETUIOEMKOCTEH Pa3TUIHBIX BEIIECTB.
Ha6nronenune kumneHust.
HaGnrogenue mocTostHCTBA TEMIIEPATYPHI TIPH TUTABJICHHH.
Moenu TeIUIOBEIX ABUTATEIIEN.
Jlabopamopnwie pabomel u onvimel.
OMnBITHI 10 OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO MPUTSHKCHHUS.
OMBITHI IO BBIPANTABAHUIO KPUCTAINIOB TTOBAPEHHOM COJIM WJIM caxapa.
OnpIThI 10 HAOTIOACHUIO TEIJIOBOTO PACIIMPEHUS Ta30B, KUAKOCTEH U TBEPBIX TEII.
Omnpenenenre AaBlieHUs BO3IyXa B Oa/sIOHE IIMTPHILIA.
OnbIThI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTD JIaBJICHUS BO3yXa OT ero o0bEMa U HarpeBaHus WU
OXJIQXKICHHUSL.
[TpoBepka rumnoTe3bl TUHEHHON 3aBUCUMOCTH JUTMHBI CTOJIOMKA KHUJIKOCTH B TEPMOMETPUUECKON
TpyOKe OT TeMIIepaTyphl.
Habnmonenue m3MeHeHus: BHYTpEHHEW SHEpPrUM Tella B pe3yabTaTe TeIrvionepenayd u paboTsl
BHEIIHHUX CHUJL.
HccnenoBanue siBieHUs TEII00OMeHa PU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOBI.
Omnpenenenre KOJMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MPH TEIUIOOOMEHE € HarpeThiM
METAJUTMYECKUM LUIUHAPOM.
Onpenenenue yneabHOU TEIMIIOEMKOCTH BELIECTBA.
HccnenoBanue nmpolecca UCIIapeHus.
OnpezneneHrne OTHOCUTENIBHON BIIAXKHOCTH BO3/yXa.
Ornpenenenue yaeabHOU TEIJIOTHI IIJIaBICHUS JIb/IA.

Pa3znen 7. DiiekTpruyeckne 1 MAarHUTHbIE SIBJICHHSI.

Onektpusanus Tenl. J[Ba pona 3JIeKTpUUYECKHX 3apsaaoB. BzaumonelicTBUe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCHMOCTH CHJIBI B3aMMOJCHCTBUS 3apsSHKEHHBIX TET OT BEIUYUHBI
3aps/I0B U PACCTOSIHUS MEXIY TEIAMM).

Onektpuyeckoe noisie. Hanpspk€HHOCTD anekTpuueckoro noss. [IpuHuun cyneprno3unun
ANEKTPUYECKHUX MOoJIel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snextpuyeckux 3apsaoB. DJIeMEHTapHbIM 3iekTpudeckuid 3apsg. CtpoeHue
atoma. [IpoBOTHMKY U TUANIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUECKOTO 3apsija.



DNEeKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHUSA JJIEKTPUUYECKOro Toka. VcTounukm
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMUYECKOE, MArHUTHOE).
DNEeKTPUYECKUM TOK B JKHMJIKOCTSIX U ra3ax.

Onextpuueckas uenb. Cuna Toka. OJnexkTpuyeckoe HampspkeHue. ComnpoTHUBIIEHHE
IIPOBOJHUKA. YJIEJIbHOE COINpPOTUBJIEHHE BellecTBa. 3akoH Oma 118 ydacTka LEMu.
[TocnenoBarenbHOE 1 NapauIEIbHOE COEIMHEHUE TPOBOJHUKOB.

PaboTa 1 MOITHOCTH ANIEKTPUYECKOTO ToKa. 3akoH Jxoynsi—JIeHna. DnekTpruuecKue menu
Y TIOTPEOUTEIH IICKTPUUECKOH 3HepTrur B ObITY. KOpOTKOE 3aMBbIKaHHE.

[TocrostHHbIE MarHuThl. B3amMonelcTBME MOCTOSIHHBIX MarHuTOB. MAarHutHOE IOJ€.
MarnuTHO€ noJie 3eMJIM U €ro 3Ha4eHHE JIIs *Ku3HU Ha 3emie. OnbIT Dpcerena. MarHuTHoe 1oJie
AIEKTPUYECKOTO TOKa. [I[puMeHeHue JIeKTPOMAarHuTOB B TEXHHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBUraTelb IOCTOSHHOrO Toka. Mcmonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @apanes. SIBneHue  snekTpomMarHuTHoM  wHAykuuu. IlpaBuio  Jlenuna.
OnekrporeHeparop. CrocoObl TOJYyYEeHUS] DJICKTPUUECKOM DSHEPruu. ODIEKTPOCTAHIIUU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTHUH.

emoncmpayuu.

DJeKTpu3alus Tell.

JIBa poJia SIEKTPUYECKUX 3apsiI0B M B3aUMO/ICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE AIEKTPOCKOTA.

DneKkTpocTaTudecKas HHIYKIHUS.

3aKOH COXpaHEeHHUsI JEKTPUUECKUX 3apsI0B.

[IpoBOJHUKHU U TUAIIEKTPUKU.

MonenrpoBaHue CHIIOBBIX JIMHUHN 3JIEKTPHUYECKOTO MOJIS.

W cTouHMKY TOCTOSIHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOTO TOKA.

DNEeKTPUYECKUN TOK B )KHJIKOCTH.

I"a3oBrIit pazps.

W3mepenue cuiibl TOKa aMIepMETPOM.

N3mepenue 31eKTprUuecKoro HanpsKeHUs! BOJIBTMETPOM.

Peocrar u mara3uH conpoTHBIICHUM.

B3aumonelicTBue NOCTOSTHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOXHOCTHU Pa3/IeJICHHs MOTIOCOB MarHUTA.
MonenupoBaHue MAarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
OnbIT DpcTena.

MaruauTtHoe noJje Toka. JJIeKTPOMarHur.

JleiicTBre MAarHUTHOT'O TIOJISl HA MPOBOIHUK C TOKOM.
DNEeKTPOABUTATENb OCTOSIHHOTO TOKA.

UccnepoBanue siBIIEHUS 31€KTPOMArHUTHOM UHIYKIIMH.

Omnbrter @apages.

3aBUCHUMOCTb HAIPABJICHUS UHIYKIIMOHHOTO TOKa OT YCJIOBHI €r0 BO3HUKHOBEHHUS.
DIEKTPOreHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopusie pabomot u onvimol.

OnbITHI MO HAOTIOACHUIO JCKTPU3AIMH TN MHIYKIIUEH U IPU COMPUKOCHOBEHUH.
HccnepoBanue AeMCTBUS AIEKTPUUECKOTO MOJIsl HA TPOBOJIHUKHU U TUAJICKTPUKH.
COopka u mpoBepKa padoThHI IEKTPHUUECKOH IeTTH MOCTOSHHOTO TOKA.



W3mepenue u peryJinpoBaHUe CUJIbI TOKA.
W3mepenue u peryinpoBaHue HaPsHDKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHUJIbI TOKA, MJIYLIEr0 YEpPe3 pE3UCTOpP, OT CONPOTHUBIICHUS
pe3UCTOpa U HATIPSKEHUS HA PE3UCTOPE.
OnbIThI, AEMOHCTPUPYIOLINE 3aBUCUMOCTh IEKTPUUYECKOTO CONPOTUBIIEHUS IIPOBOJAHUKA OT €T0
JUIMHBI, IJIOIAAN TOTIEPEYHOT0 CEUYEHUs U MaTepuaa.
[IpoBepka mnpaBuia CIOKEHUS HANPSHKEHUM IPU  TOCIEA0BATEIBHOM COEIMHEHUU JBYX
PE3UCTOPOB.
[IpoBepka npaBuiia Jyid CUJIbI TOKA MIPH APAIJIEIIBHOM COEIMHEHUH PE3UCTOPOB.
Omnpenenenne pabOTHI AIEKTPUYECKOTO TOKA, HIIYIIETO Yepe3 PE3UCTOpP.
Onpenenenne MOIIHOCTH AIEKTPUYECKOTO TOKA, BHIJECNIIEMON Ha pe3UCTOpeE.
HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UAYILETO Yepe3 JIaMIIOUKY, OT HANpsKEHHs Ha HEH.
Onpenenenue KII/] narpeBaresns.
HccnenoBanne MarHuTHOTO B3aMMOJIEMCTBHS TOCTOSIHHBIX MarHUTOB.
N3ydyeHre MarHUTHOTO MOJISt OCTOSTHHBIX MArHUTOB MPU UX 0ObEIMHEHUH U pa3/IeJICHUN.
HccnenoBanue nelcTBUS SJIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBbIThI, JEMOHCTPUPYIOILIME 3aBUCUMOCTb CHJIbI B3aUMOJECUCTBHS KaTYIIKU C TOKOM U MarHuTa
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKe.
N3ydeHue necTBHUsI MarHUTHOTO TOJISI HA TIPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u u3zydeHue padoThl 3J€KTPOABUTaTENsL.
N3mepenue KII/] anekTpoBUraTeIbHOM YCTAaHOBKH.
OnBITEI IO MCCIENOBAHUIO SIBJICHUS DJIEKTPOMATHUTHONW MHIYKIMM: HUCCIEIOBAaHUE M3MEHEHUN
3HAYEHUS U HANPABJICHUS MHIYKIIMOHHOTO TOKA.

9 KJIACC

Paznen 8. Mexannueckue siBJIeHHUS.

Mexanunueckoe aBuxeHue. MarepuaibHasi Touka. Cuctema orcuéra. OTHOCHUTEIIBHOCTh
MEXaHMYECKOr0 JBIKEHHUS. PaBHOMEpHOE mpsMOJMHENHHOE ABWkeHue. HepaBHOMepHOE
npsAMoJInHeHHoe JBWKeHue. CpedaHsis U MTHOBEHHAasi CKOPOCTh Teja MPU HEPAaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TpsiMoiinHeliHOe aBkKeHne. CBoOoHOe maneHne. OnbIThI
Tlamnes.

PaBHOMepHOE ABIKeHUE MO OKpyKHOCTH. Ilepuoa m dactora oOpamenus. Jluneitnas u
yIi0Bas CKOPOCTH. LIeHTpOCTpeMUTENIBHOE YCKOPEHHE.

[TepBriit 3akon Herotona. Bropoit 3akon Herotona. Tpetuii 3akoH Hprotona. IlpunHiun
CYIEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cuja TPEHUsS CKOJIBKEHMsS, Cujia TPEHHS
IIOKOS, APYTUE BUIBI TPEHUSL.

Cuna TsHKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOJHOTO TaJeHUS.
JBwxenne mnaHer Bokpyr Connua. IlepBas kocmmueckass ckopocTb. Heecomocth u
MIEPErPYy3KHU.

PaBHOBecue MaTepuanbHOi TOUKH. AOCOMOTHO TBEPI0E Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEIUIEHHON OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TsxecTH.

Nmnynse Tena. U3menenune umnynbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS! UMITYJIbCA.
PeakTtuBHOE ABMKEHUE.



Mexanndeckass pabota U MOIIHOCTh. PaboTa cui TshkecTH, ympyroctw, TpeHusi. Cs3b
sHepruu U pabotel. lloTeHuManbHas SHEpPrus Tena, MOTHATOTO HAJA TMOBEPXHOCTHIO 3EMIIH.
IToreHumanpHas 3Heprus C:karod NpyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHUHETUYECKOHN
SHEPruu. 3aKOH COXPaHEHUS] MEXaHUYECKON SHEPTHH.

Jemoncmpayuu.

Habnronenne MexaHU4eCKOTO ABMKEHHS T€JIa OTHOCUTENIFHO PAa3HBIX TEJ OTCUETA.

CpaBHeHUE IMyTeW W TPAeKTOPUI JBMKEHUS OJTHOTO U TOTO )K€ TE€JIa OTHOCUTEJIBHO PAa3HBIX TEJ
OTCYETA.

N3mepeHue CKOpOCTH U YCKOPEHUS MPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKEHUSI.

Habntonenue ABM>KEHUS Tena M0 OKPYKHOCTH.

Habmronenne MexaHMuecKux SIBJICHHUH, IPOUCXOAAIIUX B cucteMe oTrcuéra «Tenexka» npu eé
PaBHOMEPHOM M YCKOPEHHOM JIBUKEHUHN OTHOCUTENIBHO KaOMHEeTa PU3UKH.

3aBUCUMOCTb YCKOPEHHS TeJla OT MacChl TeJla U IEUCTBYIOIIEH Ha HETO CHUJIBI.

Habmronenue paBeHcTBa CUJl MPU B3aUMOIEHCTBUU TEll.

N3menenue Beca Tena npu yCKOPEHHOM JBUKEHHH.

[lepenaua nMmynbca Ipyu B3aMMOJIEHCTBUH TEI.

[IpeoGpa3oBanust SHEPTUU NPU B3aUMOAECHCTBUU TEJl.

CoxpaHeHHe UMITyJIbCa TIPU HEYIIPYTOM B3aUMOIEHCTBUU.

CoxpaHeHre UMITyJIbca IPU a0COJIOTHO YIIPYTroM B3aWMOAECHCTBUU.

Habmonenue peakTHBHOTO ABM)KECHUS.

CoxpaHeHHe MEXaHUYECKOW SHEPTHH MPU CBOOOTHOM TaJICHUH.

CoxpaHeHre MEXaHUYECKOW SHEPIUU NPU JBWKEHUU Teja MOoJ AEUCTBUEM IIPYKUHBI.

Jlabopamopnuwie pabomel u onvimel.

KonctpynpoBanue Tpakra [Uisl pa3sroHa U JAJbHEUIIEr0 paBHOMEPHOTO JIBM)KECHMS IIApUKA WU
TEJIEKKH.

Omnpenenenue cpeHeil CKOPOCTU CKOJbXKEHUsS Opycka WM JIBUKEHHUS HIapuKa M0 HAKIOHHOU
IIJIOCKOCTH.

OrnpeneneHre yCKOpeHHs Tena NpU paBHOYCKOPEHHOM JBHXEHUH 110 HAKJIOHHOMW MJIOCKOCTH.
HccnenoBanue 3aBUCMMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBIDKEHUU 0Oe€3
HayaJbHOUN CKOPOCTH.

[IpoBepka rUmoTe3bl: €ciu MpPU PaBHOYCKOPEHHOM JBIKEHUM 0e3 HaualbHOW CKOPOCTH IyTH
OTHOCSTCS KaK psJl HEYETHBIX YHUCEII, TO COOTBETCTBYIOIIUE IPOMEKYTKH BPEMEHU OJJMHAKOBBI.
HccnegoBanue 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJIBKEHUS OT CHJIBI HOPMAJIbHOTO AABJICHUS.
Omnpenenenue kodhhuIUEeHTa TPEHUS CKOJIBKEHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Omnpenenenue pabOThl CUIIBI TPEHHS MPU PABHOMEPHOM JIBIKEHHUH Tella MO TOPU30HTAIBHOM
MTOBEPXHOCTH.

Omnpenenenne pabOThI CUJIBI YIIPYTOCTH MPH NObEME I'Py3a C UCHOIb30BAaHUEM HEIOJIBHKHOTO
U TIOJIBIJKHOTO OJIOKOB.

N3ydeHne 3aK0Ha COXpaHEHUs] SHEPTUU.

Pazgen 9. Mexanndeckue Ko1e0aHHUS M BOJIHBI.

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTHKHM KoJeOaHM: MEpUoJi, 4acToTa,
aMIuIMTya. MartemaTuueckuii M TNpYXKUHHBIH MaATHUKU. [IpeBpallieHue 5>HEpruM Ipu
KoJ1e0aTeIbHOM JIBUKECHUH.



3aryxaromue kojeOaHus. BeiHykaeHHsle konebanus. Pezonanc. MexaHHUeCKHe BOJIHBL
CaoiicTBa MexaHnueckux BoJH. [IpomonbpHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacrpocTpaHeHHs. MeXaHUYeCKHE BOJHBI B TBEPJOM TEJE, CEUCMUYECKUE BOJIHBI.
3Byk. [')poMKOCTh 3ByKa U BbICOTa TOHA. OTpaskeHue 3BykKa. MIHPpa3ByK U yIbTpa3ByK.
Jemoncmpayuu.
Habnronenue xonebaHuii Te MO AEHCTBHEM CHIIBI TSHKECTH M CHITBI YIIPYTOCTH.
Habnronenue xonebanuii rpy3a Ha HUTH U HA TIPY>KUHE.
HaGnronenue BBIHYX/IEHHBIX KOJIEOaHH U pe30HAHCA.
Pacrnipoctpanenuie npoJoabHBIX U IONEPEYHBIX BOJIH (Ha MOJIENH).
Habnronenne 3aBUCIMOCTH BBICOTHI 3BYyKa OT YacTOTHI.
AKyCTHYECKHI pe30HaHC.
Jlabopamopubvie padbomot u onvimel.
Omnpenenenre 4acToThl U Mepro/ia KojaeOaHuii MaTeMaTHYeCKOro MasTHHKA.
Omnpenenenne 4acToThl U Mepro/ia KojaeOaHui Npy>KUHHOTO MasTHUKA.
UccnenoBanue 3aBUCUMOCTH TIepHo/ia KoJieOaHU MOIBEIIEHHOTO K HUTHU Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NepHoa KojebaHui MPy>KMHHOTO MasiTHUKA OT Macchl Ipys3a.
[IpoBepka He3aBUCUMOCTH Mepuo/ia KojieOaHHi rpy3a, MOABEIMIEHHOTO K HUTH, OT MacChl rpy3a.
OmBITEL, JEMOHCTPHUPYIONINE 3aBUCUMOCTh TEpPHOJia KOJEOAHWH NPYKHMHHOTO MAasTHHKA OT
MacChl Tpy3a U KECTKOCTH TIPYKUHBI.
N3mepenue yckopeHHst CBOOOTHOTO MaJIeHHUS.
Pa3nen 10. DinekTpoMarHuTHOE 10J1€ ¥ 3JIEKTPOMAarHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE TMOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJH. [1Ikana snexkTpoMarHUTHBIX BOJH. Mcnonbp3oBaHue 3IEKTPOMAarHUTHBIX BOJIH JUIS COTOBOM
CBSI3H.
DneKTpoMarHuTHas nmpupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiicTBa AIIEKTPOMATrHUTHBIX BOJIH.
BosHOBEIE CBOIICTBA CBETA.
Jlabopamopnuie pabomel u onvimeot.
N3ydeHne cBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MTOMOIIBI0 MOOMIIBHOTO TesedoHa.
Pazpen 11. CBeToBLI€e SIBJIEHUS.
JlyueBas monenb cera. Vctounuku cBera. [IpsMonuHelHOE pacHpOCTpaHEHHUE CBETA.
3armenus Connia u Jlynsl. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)KEHUs CBETA.
[Ipenomnenue cBeta. 3aKoH mpenomiieHus: cBeTa. [loHoe BHyTpeHHEe OTpaKEHUE CBETA.
Hcnonb30BaHKe MOTHOTO BHYTPEHHETO OTPaXKEHHSI B ONTUYECKUX CBETOBOAX.
Jlunza. Xox myueir B mnmH3e. Omnrtuyeckas cucreMa ¢oToamnmapara, MHKPOCKONa U
Teneckomna. ['a3 kak ontudeckas cucrteMa. bam3opykocTs U 1adbHO30PKOCTb.
Pasnoxxenue 6enoro ceeta B criekTp. OnbiThl HptoToHa. Clio)keHHEe CIEKTPAIbHBIX [BETOB.
Jucnepcus cBera.
Hemoncmpayuu.
[IpsiMonMHENHOE pacIpOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM H BBIITYKIIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xona iyueil B cobuparoieit TuH3e.



XOoJ 1y4el B pacCEeUBAIOLEH JINH3E.

[Tomy4yenne n300paXKeHMIA C TIOMOIIBIO JIH3.

[Tpunuun neiictBus oroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Mopens rnasa.

Pa3noxxenue 6eroro cBeTa B CIIEKTP.

[Tomy4yenue 6enoro cBETa Npy CIOKEHUH CBETA Pa3HBIX I[BETOB.

Jlabopamopubvie pabomot u onvimel.

HccnenoBanue 3aBUCUMOCTH yIJla OTPaXE€HUSI CBETOBOTO JIyya OT yrija MaJeHusl.

N3ydeHne xapakTepuCTUK U300pakeHUs ITpeIMeTa B IUNIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yIJla MPEJIOMJIEHHS CBETOBOTO JIyda OT yIJla MaJeHUs Ha IPaHuLE
«BO3LYX—CTEKIIO».

[Tony4yenue n300pakeHMI ¢ TOMOIILI0 COOMPAOIIEH JTUH3HI.

Omnpenenenne (OKYCHOTO pacCTOSTHUS M ONTHYECKON CHJIbI COOMpArOIIei INH3bI.

OnbITHI IO Pa3I0KEHUIO 0EJI0Tr0 CBETa B CHEKTP.

OnBpITHI 10 BOCIIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIO/IEHUU Yepe3 LIBETOBbIE (DUIIBTPHI.

Pasznen 12. KBanToBbIe siBJICHHS.

OmnsiTel Pesepdopaa u miianerapHas monenb aroma. Monens aroma bopa. Ucnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHeluaTeie ClIEKTPHI.

PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sapa.
Hyknonnass Monens aromuHoro sigpa. M3otomel. PamnoaktuBHbIEe mpeBpamienus. [lepuon
MOJIypacmnaia aTOMHBIX sJIEp.

SnepHbie peakuyu. 3aKOHbBI COXPAHEHUS 3apsiJOBOTO U MAaCCOBOTO YMCEN. DHEPTHS CBSA3U
aToMHBIX saep. CBs3p maccel M dHepruu. Peaknuum cuHtesa u AeneHus anep. VcrouHukun
sHeprun CoJiHIIa U 3BE3I.

Snepnas sHepreTuka. JledcTBUS paaAuOaKTUBHBIX U3JTYYCHUN HA )KMBBIE OPTaHU3MBI.

Hemoncmpayuu.

CreKkTpbl U3JIy4€HHs U HOTJIOLEHUS.
CriexTpbl pa3IuyHbIX Ta30B.
CrnekTp Boaopoa.
Hab6nronenue tpexoB B kamepe Buibcona.
PaGota cuérunka HOHU3UPYIOIIUX U3TYUCHHI.
Perucrpanus usiydeHus npupoaHbIX MUHEPATIOB U IPOIYKTOB.
Jlabopamopnuie pabomel u onvimel.
Habmtonenue CriiomHbIX U JIMHEHYaThIX CIEKTPOB U3JTyYEHUS.
HccnenoBanue TpeKOB: U3MEPEHHE SHEPTUU YaCTHUIIBI [0 TOPMO3HOMY ITyTH (TI0 hoTOrpadusim).
N3mepenue pagroakTuBHoOro Goxa.

IHoBTOpPHUTEILHO-00001IAKOIIMIA MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOUN  MOJIYAb MpeJHa3HAYeH [UIs CHUCTEMaTH3aluu |
0000111eHUsT TPEIMETHOTO COJIEPKAaHMSI U OTIbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (pu3MkH, a Takke A MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢bu3uke A5 00yJaroUINXCsl, BHIOPABIIMX 3TOT Y4eOHBIN peaMeT.

[Ipy w3ydyeHHH JAHHOTO MOJIYJS PpPEANU3YIOTCS M CUCTEMATU3UPYIOTCS  BHJIbBI
NeATeNbHOCTH, Ha OCHOBE KOTOPBIX oOecreuuBaeTrcs JOCTHXKEHME TNPEAMETHBIX U
METanpeIMETHBIX IIAaHUPYEMBIX Pe3yIbTaTOB 00ydeHHUs, (HOpPMUPYETCS €CTeCTBEHHOHAYJHAs
rPAMOTHOCTb: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAHUS SBJICHUM NPUPOABI U TEXHUKH,



OBJIAZICHUE YMEHUSMHU OOBSICHATh (HU3MUECKHE SBICHHS, MPUMEHSS IOJydCHHBbIC 3HAHUS,
pelarh 3a/1a4u, B TOM YMCJI€ KAYECTBEHHBIE M 3KCIIEPUMEHTAIIBHBIE.
[IpyHUIMOMATBEHO AEATEILHOCTHBIN XapaKTep AAHHOIO pa3JieNa pealu3yercs 3a cYET Toro,
4TO 00y4JarouIrecs BBIIOIHAIOT 33aHusl, B KOTOPBIX UM MPEAIaracTcs:
Ha OCHOBE MOJY4YEHHbIX 3HAaHUH paclio3HaBaTh U HAYYHO OOBSACHATH (PU3HUECKUE SIBIICHUS
B OKpY)Karolllel MPUPOJE U NOBCEIHEBHOM KU3HH;
WCIOJIb30BaTh HAYyYHBIE METOMIBI UCCIEIOBAHMS (PU3UUECKUX SIBICHUH, B TOM YHCIE IS
IIPOBEPKHU MIIOTE3 U MOJIYYEHUSI TEOPETUUECKUX BbIBOJIOB;
OOBSICHATH HaydyHbIE OCHOBBI HamboJiee BAXKHBIX JIOCTHIKCHHH COBPEMEHHBIX TEXHOJOTHH,
HanpuMep, MPAKTUYECKOTO HCIOJb30BaHUS PA3JIUYHBIX HCTOYHUKOB JHEPIMH Ha OCHOBE
3aKOHA MPEBPALIECHUS U COXPAHEHMSI BCEX U3BECTHBIX BUOB SHEPTUH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydyenne ¢u3ukun Ha YypOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HamNpaBlIeHO Ha
AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMETHBIX U IMMPEAMCTHBIX o6pa30 BaTCJIbHBIX PC3YJILTATOB.

B pesynpraTe wm3ydeHums (U3MKKA Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs Y
oOyuaromierocs OyayT cOpMHUPOBAHBI CICAYIONINE INIYHOCTHBIC PE3YIbTAThl B YaCTH:
1) naTPpHOTHYECKOT0 BOCTIUTAHUSA:
— MPOSIBJICHWE HMHTEpeca K HCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOW (DU3MUECKOI
HayKU,
— LIEHHOCTHOE OTHOIIEHHUE K IOCTHKEHUSM POCCUICKUX YUEHBIX--(U3UKOB;
2) rpa:kIaHCKOr0 M JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
— TOTOBHOCTb K AaKTHBHOMY Y4YaCTHUIO B O6Cy)KI[eHI/II/I O6III€CTB€HHO S3HAYUMBIX U DTHUYCCKUX
po0ieM, CBSI3aHHbBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUHN PU3UKH;
— OCO3HAHUEC BAXKHOCTHU MOPAJIBbHO--3THYCCKHUX IMMPHUHIHUIIOB B ACATCIIBHOCTU y‘-IéHOFO;
3) acTeTMYECKOr0 BOCIIUTAHMSI:
— BOCHPHUATHE 3CTETUYECKMX KayecTB (U3NYECKON HayKu: €€ TapMOHUYHOIO MOCTPOCHHS,
CTpOroCcTtu, TOYHOCTH, JIJAKOHUYHOCTH,
4) HEeHHOCTH HAYYHOI'0 MO3HAHMSI:
— OCO3HAaHHWE IEHHOCTH (U3NYECKOW HAYKM KaK MOIIHOTO HHCTPYMEHTa TMO3HAHUS MHPA,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUILIEH COCTABISIONICH KyJIbTYpHI;
— pa3BUTHE HAYYHOH JTI0003HATEIHHOCTH, HHTEPECA K UCCIIEI0BATENIbCKOM 1EATEIbHOCTH;
5) popMupoBaHus KYJbTYPHI 310POBbSI M IMOIHOHAJIBLHOIO 0JIAT OOy YHsA:
— OCO3HaHHUE LIEHHOCTHU 0e30IacHOro oOpa3a >KM3HU B COBPEMEHHOM TEXHOJOTHYECKOM MUDE,
BAKHOCTH MpaBWJI OE30MACHOTO MOBEJIEHUS Ha TPaHCIOPTE, Ha A0porax, ¢ 3JIEKTPUUECKUM U
TEIJIOBBIM 00OpY/IOBAaHUEM B JIOMAIIIHUX YCIOBHSIX;
— chopMupoBaHHOCTH HaBbIKA pe(IeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TaKOTO ke
IpaBa y Ipyroro 4ejoBeKa;
6) TPy10BOr0 BOCIIUTAHMS:
— AKTUBHOE YYacTHME€ B pPEUICHUHM MPAKTUYECKUX 3a1ad (B paMKax CeMbH, 00pa30BaTEIbHOMN
OpraHu3aliy, ropoja, Kpas) TeXHOJIOTHUYECKON U COIMAIbHOM HANpaBJICHHOCTH, TPEOYIOIIUX B
TOM 4Hucye U PU3NUECKUX 3HAHUM;
— MHTEpEC K MPAKTUIECKOMY U3YUYCHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOIL;
7) 3KOJIOrHYecKOro BOCIMTAHUA:
— OpHeHTalusi Ha NpUMEHeHHWe (U3MYECKUX 3HAaHUM Ui pelieHus 3agad B o0nactu
OKpY)KaIoIlel Cpefpl, MIAHUPOBAHUS MOCTYIKOB U OLEHKU UX BO3MOXKHBIX IMOCIEACTBHM IS
OKPY’KaIoIllel Cpe/ibl;
— OCO3HaHHE TI00aTBHOTO XapaKTepa SKOJOTHYECKUX MPOOIIeM U MyTel UX pelIeHHUs,
8) amanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBHON U MPUPOIHOI CPebl:
— MOTPEOHOCTh BO B3aWMOJICWCTBUU MPU BHITIOJHEHUH HCCIEIOBAHUN M MPOEKTOB (PU3UUECKON
HaIPaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JPYTHUX;
— MOBBIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUECKYIO I€SITEIbHOCTD;
— NoTpeOHOCTh B JOPMUPOBAHUHU HOBBIX 3HAHHIA, B TOM YKcie (GOpMyIUpoOBaTh UEH, TOHSITHS,
TUTOTE3bI O (PU3HUECKUX 0OBEKTAX U SIBICHUSX;
— OCO3HaHUE JePHUIIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00IacTH (DU3UKH;



— IUITAHUPOBAHHE CBOETO PAa3BUTHUS B MPHOOPETCHUN HOBBIX (PM3MUECKUX 3HAHUI;,

— CTpeMJICHHE aHAJIM3UPOBATh U BBISBISATH B3aUMOCBS3H MPUPOJBI, 00LIECTBA U AIKOHOMHKH, B
TOM YHCJI€ C HCIIOJIb30BaHNEM (PU3NYECKUX 3HAHUM;

— OLEHKAa CBOMX JCUCTBUM C YYETOM BIMSHMS Ha OKPYKAIOUIYIO Cpely, BO3MOXKHBIX
rJ100aTBHBIX TIOCIIECTBUN.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesynbrare OCBOEHHMS TporpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTIO OOIIEro
oOpazoBaHusi y oOy4atomerocss OyayT chopMHpOBaHbl MeTamnpeIMeTHbIe pe3yJbTaThl,
BKJIIOYAIOLIME TO3HABaTeNIbHbIE YHUBEPCAJbHbIE YueOHbIE JIEHCTBUS, KOMMYHUKATHBHbIE
YHUBEpCaJbHbIE yueOHbIE IEUCTBUS, PETYISTUBHbBIE YHUBEPCAIbHbIE yUEOHbIE 1EHCTBUS.

Ilo3HaBaTeabHbIE YHUBEPCAJbHBIC y‘leﬁHble JedcTBUA

ba3oBble joruyeckue a1eicTBUsA:
BBISIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKH 0OBEKTOB (SBICHUI);
YCTaHaBJIMBATh CYIIECTBEHHbIN NpHU3HAK KiacCU(UKAllMK, OCHOBAaHUS JUIsl 000OLIeHUs u
CpaBHEHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTUBOPEUYUST B paccMaTpuBaeMbIX (akTax, JOaHHBIX U
HaOJIOICHUSAX, OTHOCAUIUXCS K (PU3NUECKUM SIBIICHUSIM;
BBISIBJISITh IPUYMHHO--CIICJCTBEHHBIE CBSI3U MPH M3YYCHUH (PU3NYECKUX SBJICHUN U MPOIIECCOB,
JIENIaTh BBIBOJBI C UCIOJb30BAaHUEM JEAYKTUBHBIX U MHAYKTHUBHBIX YMO3aKIOUEHUH, BBIIBUTATh
TUIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIUYUH;
CaMOCTOSITEJIPHO BBIOMpAaTh CHOCOO pemieHus ydeOHoW (u3nyeckoi 3amayn  (CpaBHEHHE
HECKOJIbKUX BApUAHTOB pEIleHus, BbIOOp Hanbojiee MOIXOASIIEr0 ¢ y4ETOM CaMOCTOSITEIBHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBarebcKHe N1eCTBUA
HCIIOJIb30BATh BOIIPOCHI KaK UCCIIEN0BATENbCKUI HHCTPYMEHT ITO3HAHMS;
MPOBOJUTHh [0 CAMOCTOSITEIbHO COCTABJICHHOMY TIUIaHY OIIBIT, HECJIOXKHBIA (U3NYECKUI
AKCIEPUMEHT, HEOOIbIIIOE HCCTeI0BaHne (PU3UYECKOTO SIBICHHUS;
OIICHUBATh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HWH(MOpPMAIMIO, TMOJYYEHHYIO B XOJIEe
HCCIeA0BaHUs WM 3KCIIEPUMEHTA;
CaMoCTOSITENIbHO  (OpMYIMpPOBaTh OOOOLIEHUS M BBIBOABI MO pe3yibTaTaM MPOBEAEHHOTO
HaOIIO/ICHUS, OTIBITA, UCCIICIOBAHMS,
MIPOTHO3UPOBATh BO3MOXKHOE JallbHEHIee pa3BUTHE (U3MYECKUX IMPOILIECCOB, a TaKKe
BBIJIBUTaTh MPENOJIOKEHUsI 00 UX PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTaX.

Padora ¢ undopmanueii:
IPUMEHATh pa3IMYHbIE METOJIbl, MHCTPYMEHTHI U 3alpOChl MPH MOMCKE U 0TOOpEe MHPOPMALIUU
WIN JJAHHBIX C YY4ETOM MPEATIOKEHHON yueOHOH pu3nueckoi 3aaaum;
aHAJM3UPOBaATh, CUCTEMATU3UPOBATH M WHTEPIPETHPOBATh WH(GOPMALMIO PA3JIUYHBIX BUJIOB U
¢bopM npencTaBieHus;
CaMOCTOSITEJIbHO ~ BBIOMpaTh  ONTUMalbHYI0 (oOpMy TMpeAcTaBieHUs HHGOpMAIUM U
WUTIOCTPUPOBATh pellaeMble 3a/1a4l HECIOKHBIMH CXeMaMH, TuarpaMMaMu, UHOW rpaduKoi u
UX KOMOMHAIUSMH.

KoMMyHuKaTHBHBIC YHHBepcalbHbIe y4eOHbIe 1eHCTBHUA:



B X0/i¢ OOCYXIeHUs y4eOHOro Mmarepuaina, pe3yJbTaToB J1abopaTOpHBIX pabOT M MPOEKTOB
3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOW TeMbl M BBICKA3bIBATh WJICH, HAIICJICHHBIC Ha
pelIeHre 3a/1a41 U TOJIIepKaHKe OIaroKenaTeIbHOCTH OOIICHMS;

COTIOCTABJISTh CBOM CYXKJEHUS C CYXKJICHUSMH IPYTUX YYaCTHUKOB JUAJNOTa, OOHAPYXHBATh
pa3IM4Mre U CXOJICTBO MO3ULINI;

BBIPAKATh CBOKO TOYKY 3PEHUS B YCTHBIX M IMMCHBMEHHBIX TEKCTaX;

MyOIMYHO TMPEACTABIATh PE3YIbTAThl BBIIOJHEHHOTO (DH3UYECKOTO OMBITa (SPKCIIEPHMEHTA,
HCCIe0BaHUs, IPOCKTA);

MMOHUMATh W UCIOJbH30BaTh MNPEHMYIIECTBA KOMAHJIHOW ¥ WHIUBUIAYAIBHOW pPabOTHI TpH
pELIeHUH KOHKPETHON (pr3HUecKoil mpoOiIeMsbl;

MPUHUMATH [[ETH COBMECTHOM JIEATEIIFHOCTH, OPTaHU30BBIBATH JCUCTBHS 10 €€ TOCTHKEHUIO:
pacmpenensiaTb poJin, OoOCYXJaTh MPOIECCHl W PE3YJbTaTbl COBMECTHOM paloThl, 00001IaTh
MHEHHUS HECKOJILKHX JTIOJICH;

BBITIOJTHATH CBOO YacTh pabOTHI, TOCTUTAs KAYECTBEHHOTO Pe3yJbTaTa Mo CBOEMY HAIPaBJICHUIO
Y KOOPJMHHPYS CBOU JCHCTBHSI C IPYTUMHU WICHAMH KOMAaH/IbI,

OIICHWBATh KadeCTBO CBOETO BKJIaJa B OOMMI TPOIYKT IO KPHUTEPHUSIM, CAMOCTOSITEIBHO
c(OPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUS.

PeryasiTuBHble yHUBepcalbHbIEe YUeOHbIE A€l CTBUA

Camoopranuszaums:
BBISIBIISITh TPOOJIEMbl B KM3HEHHBIX M Y4E€OHBIX CUTYyalHUAX, TpPeOYIOIIUX s pelieHus
(bU3UYECKUX 3HAHU;
OpUEHTHPOBATHCS B PA3NMYHBIX MOAXOJAX MPUHATUSA PEUICHUHM (MHAMBHUAyalbHOE, MPUHATHE
pelieHus B TpymIe, IPUHATHE PEIISHUN TPYIIIO);
CaMOCTOSITENIbHO COCTABIIATh aJITOPUTM pelleHUs (pU3NUecKor 3a1auul WK IJIaHA UCCIIEOBAHUS
C yu€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
npeyiaraéMble BapuaHThl PeLICHUN;
JienaTh BbIOOP U OpaTh OTBETCTBEHHOCTD 3a pPEIlICHUE.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:
JlaBaTh a/ICKBaTHYIO OLICHKY CUTYyalluu U MpeJyiaraTh IiaH e€ U3MEHEeHMUS,
OOBSACHATH MPUUYMHBI JOCTIKEHUS (HEAOCTH)KEHHS) Pe3yJIbTaTOB EATEIbHOCTH, IaBaTh OLEHKY
MPHOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTUBBI B JIEATEIbHOCTh (B TOM YHCIE B XOJ BBINOJHEHUS (UIUUYECKOTO
UCCIIEIOBAHUSI WJIM TMPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBIIUXCS CHUTYaIUH,
YCTaHOBJICHHBIX OMIMOOK, BO3HUKIIINX TPYIHOCTEHH;
OIICHUBATh COOTBETCTBUE PE3YJIbTATa IIEJI U YCIOBHSIM;
CTaBUTH ce0s Ha MECTO IPYTroro 4eloBeKa B XOJI€ CHOpa WU JUCKYCCHH HAa HAYyYHYIO TEMY,
MMOHUMATh MOTUBBI, HAMEPEHHUS U JIOTUKY JPYIroro;
MpHU3HABaTh CBOE MPABO Ha OMMOKY MPHU pelieHnd (HU3MUECKUX 3a/1a4 UITU B YTBEPXKICHUSIX Ha
Hay4HbIE TEMbI U TAKOE K€ MPaBO JAPYroro.

INPEIMETHBIE PE3YJIBTATbBI

K xoHiy obyuenust B 7 kJjacce IpeAMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(GOPMUPOBAHHOCTDH y O0yUaIOIUXCS YMEHU:



WCI0JIb30BaTh TOHATHS: (DU3MYECKHEe W XUMHUYECKHE SIBJICHUS, HAOIIOJCHUE, DKCICPHUMEHT,
MOJEIb, TUIIOTE3a, CAUHUIBI (PU3NUYCCKUX BEIUYHH, aTOM, MOJICKYJA, arperaTHbIe COCTOSHUS
BemecTBa (TBEpIOE, KHUAKOE, Ta3000pa3HOE), MEXaHWYECKOe JBWKECHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJIMHEHHOE), TPACKTOPHS, pPaBHOJCHCTBYOMAs CHIa, JeopMarus
(ympyrasi, maacTu4ecKkas), HeBECOMOCTh, COOOIIAIOIINECS COCY/IbI;

paznuuath sBiIeHus (AudQy3us, TEMIOBOE€ IBUKEHHWE YAaCTUIl BEIIECTBA, PABHOMEPHOE
JBWKEHHUE, HEPAaBHOMEPHOE JBM)KCHHUE, MHEPIIMs, B3aUMOJCHCTBUE TEJ, PABHOBECHUE TBEPIBIX
TEJ C 3aKpeIUIEHHON OChIO BpalleHHs, Nepeaada IaBJIeHUs TBEPABIMHU TEIAMH, KUIAKOCTIMU U
razamu, arMoc(epHoe IaBJICHHWE, TUIABAHHE TEJ, MPEBPANICHUS MEXaHUYECKOW JHEPTUH) II0
ONMCAHUIO WX XapaKTEPHBIX CBONCTB M HAa OCHOBE OIBITOB, JIEMOHCTPHUPYIOUIUX JaHHOE
(buznyecKoe sIBICHUE;

pacro3HaBaTh TPOSBICHHE H3YYEHHBIX (PU3UUYECKUX SIBJICHUM B OKPYXKAIOUIEM MHpPE, B TOM
yucie (pU3nYecKkue SIBICHUS B MPUPOJE: TMPUMEPHI JBMXKCHHUS C PA3IMUYHBIMU CKOPOCTSIMU B
KUBOW W HEXUBOW TMPUPOJE, ACUCTBHE CWJIBI TPEHUS B TPUPOJIE U TEXHHUKE, BIIUSHUE
aTMOC(epHOTO NaBJICHUS Ha >KUBOW OpraHW3M, IUIaBaHUE PbHIO, phIYard B TEJE€ YeJIOBEKa, MpHU
ATOM TIEPEBOJMTH MPAKTUYECKYIO 3a7ady B Y4YeOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWCTBA
(npu3HaKyM) pU3NUECKUX SIBICHMUIA;

OTNMCHIBATh HM3YYCHHBIC CBOWCTBA Tel W (PU3WYECKUE SBJICHUS, HCHOJB3yd (QU3NUECKHE
BEJIMYUHBI (Macca, 00bEM, MJIOTHOCTh BEIIECTBA, BPEMs, MYTh, CKOPOCTh, CPEIHSS CKOPOCTb,
Cuia yIpyrocTH, Cuja TsSHKECTH, BEC Tela, CUjla TPeHHs, AaBjieHHE (TBEPIOTO Tena, KUJIKOCTH,
rasa), BBITAJIKMBAIOIIAS CUJIa, MEXaHW4YecKass padoTa, MOIIHOCTb, TJICYO CHIIBI, MOMEHT CHJIBI,
KO3 (UIIMEHT MOJIE3HOTO ACHCTBHS MEXaHM3MOB, KMHETHYeCKas M MOTEHLHUaJIbHAsl SHEPTHUs),
IpU ONUCAaHUM TMPaBUJIBHO TPAKTOBATh (DU3UYECKUII CMBICI HCIOJIb3YEMBIX BEIUYUH, HX
0003HaYeHUs] U €IWHUIBI (U3UYECKUX BEITUYMH, HAXOAUTh (OPMYJIbI, CBA3BIBAIOLINE AHHYIO
(bu3NYeCKy0 BETUYHUHY C JAPYTUMHU BEIMYMHAMH, CTPOUTH I'papUKU U3y4EHHBIX 3aBHCHUMOCTEM
(bMBUYECKUX BEIMYNH,

XapaKTepu30BaTh CBOMCTBAa Tel, (U3MUECKUe SBJICHHUS M IPOLECCHl, HCHONB3Ys MpaBuiia
CJIOKEHHUS cui (BIOJb OJHOM MpsiMOii), 3akoH ['yka, 3akoH [lackais, 3akoH Apxumena, IpaBUIIo
paBHOBecHs pblyara (0JI0Ka), «30JI0TO€ MPaBUIIO» MEXAHUKH, 3aKOH COXPaHEHUS MEXaHMYeCKON
SHEpruM, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHAa U 3alUCHIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSACHATh (U3NYECKUE SIBJICHUS, MPOLIECCHl U CBOMCTBA TeJ, B TOM YHCIE M B KOHTEKCTE
CUTyallull MPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa: BBISBIATh MNPUYHHHO--CJIEICTBEHHBIC
CBSI3H, CTPOUTH O0BSICHEHHE U3 1—2 JOTMYECKHX IIAaroB ¢ OMopoil Ha 1—2 U3y4YEeHHBIX CBOWCTBA
(buznuecKkux ABJIeHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemath pacy€THble 3a7aud B 1—2 AeWCTBUS, MCIOJB3YSA 3aKOHBI U (OPMYIIbI, CBS3BIBAIOIINE
¢dbusznyuecKkue BEIWYMHBI: Ha OCHOBE aHalIM3a YCIOBHUS 3a/layd 3alHChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3MUECKUE BETUYMHBI B (JOPMYIIBI U MPOBOJIUTH PACUEThI, HAXOIUTH CIIPABOYHbBIE
JaHHbIE, HEOOXOIMMBbIE MJIsi peHIeHHs 3ajad, OIEHUBATh PEATUCTUYHOCTh TOJTY4EeHHOMN
(bu3MUECKO BEIUYUHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXKHO PEUIUTh MPHU MOMOIIM (U3NYECKUX METOIOB, B
OTIMCAaHWU UCCIIEJIOBAHUS BBIACTATH MPOBEpSeMOE MPEIONOKeHHne (TUNOoTe3y), pa3inyaTh U
WHTEPIPETUPOBATH MOTYYCHHBIN pe3ynbTaT, HAaXOAUTh OMIMOKK B XOJE OMbITA, 1E1aTh BBHIBOJbI
10 €ro pe3yJbTaraM;



MPOBOJIUTH OIBITHI O HAOMIOACHUIO (PU3MUYECKUX SIBICHUH HIM (U3NYECKUX CBOWMCTB TEI:
(bopMynupoBaTh TpOBEpSEMBIC MPEINOJIOKEHHUS, COOMpAaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyI0BaHus, 3aIMCHIBATH XO/1 OTIBITA U (POPMYTUPOBATH BBIBOIBI;

BBIIIOJIHATh IPSMbIE HM3MEPEHUs pAcCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CUIBl U
TEeMIEepaTypbl ¢ UCTIOJIH30BAHUEM AHAIOTOBBIX U IH(PPOBBIX MPUOOPOB, 3aIKMCHIBATh MOKA3aHUS
prOOPOB ¢ YIETOM 33JaHHOW a0COTFOTHOM MOTPEITHOCTH U3MEPEHUIA;

MPOBOJIUTh HCCIIEOBAHME 3aBUCHMOCTH OJHOW (DM3MYECKOM BEIMYMHBI OT JpPYyrol ¢
HCII0JIb30BAHUEM MPSIMBIX U3MEPEHHUM (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBHKYLIErOCs Tejaa OT
BPEMEHHU JIBIDKEHUSI Tella, CHJIbI TPEHHUS CKOJIbKEHHs OT Beca Teja, KadyecTBa o0paboTKu
MIOBEPXHOCTEN TEJI W HE3aBUCHUMOCTHU CUJIbI TPEHMS OT IUIOIIAJU CONPUKOCHOBEHMSI TEJI, CHIIbI
YOPYrOCTH OT Y/UTMHEHUSI MPYXUHBI, BBITAIIKUBAIONIEH CHIIBI OT 00bEMa MOTPYKEHHOW YaCTH
Tela U OT IUIOTHOCTH >KUJIKOCTH, €€ HE3aBHUCHUMOCTH OT IUIOTHOCTH Tejla, OT TJyOMHBI, Ha
KOTOPYIO TIOTPYKEHO TEJI0, YCIOBUM IJIABaHMS TEJ, YCIOBUN paBHOBECHS pblyara U OJIOKOB),
y4acTBOBAaTh B IUIAHWPOBAHUU Y4YEOHOIO HCCIIEJOBaHMS, cOOMpaTh YCTaHOBKY M BBINOJIHATH
U3MEpeHus, CcleAysd MpPeaJoKeHHOMY IUIaHy, (UKCUPOBATh pE3yJAbTaThl IOJIY4YEHHOUN
3aBUCHUMOCTH (DU3MYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaOnui U TpaduKoB, IelaTh
BBIBOJIBI 110 PE3YJIbTaTaM MCCIIEOBAHMUS;

MPOBOJIUTh KOCBEHHBIE M3MEPEHHS (PU3NYECKUX BENWYUH (TJIOTHOCTH BEIIECTBA KUJIKOCTU H
TBEPAOrO Teja, CuUjla TPEHUS CKOJbKEHHUS, J[AaBJIEHWE BO3JyXa, BBITAJKUBAIOIIAs CuUJa,
JefcTByIONas Ha NOTPYKEHHOE B )KUJKOCTh TENO, KO3()(PUIIMEHT MM0JIe3HOr0 JEHCTBUS MPOCTHIX
MEXaHHU3MOB), Clelysd TNPEeAI0KEHHONM MHCTPYKLIMU: MPHU BBINOJIHEHUH U3MEpPEeHHH coOupaTth
9KCIIEPUMEHTAIIBHYIO YCTAHOBKY M BBIYMCIIATh 3HAUEHHE NCKOMOM BEJIMYHHBIL;

coOro1aTh MpaBUiIa TEXHUKU 0€30TIaCHOCTH MpU paboTe ¢ 1abopaTopHBIM 000PYI0BAHHEM;
yKa3bIBaTh NPHUHILMIIBI JEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIaromuecs coCybl, 0apoOMEeTp, pblyar, MOJABMKHBIA W HEMOJBWXHBIA OJIOK,
HAaKJIOHHAS [JIOCKOCT;

XapaKTepU30BaTh MPHUHIMIIBI JEHCTBUS H3Yy4EHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
omopo Ha UX onucaHus (B TOM 4HCIE: TMOJUIMIHUKHA, YCTPOHCTBO BOJOINPOBOJA,
TUIPABIMYECKUN TPEecc, MaHOMETP, BBHICOTOMEp, MOPIIHEBOW HACOC, apeoMETp), HCIOJIb3YS
3HaHHUS O CBOWMCTBAX (U3NYECKUX SABJICHUH U HeoOXoaumble GU3NYECKHE 3aKOHBI U
3aKOHOMEPHOCTH;

MPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMEpax) MPAKTUYECKOTo HCIOJIb30BaHUS
(bu3nyecKuX 3HAHUI B OBCEHEBHOM KU3HU AJIsl oOecreueHus: 6e301MacHOCTH MPH 0OpaIeHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 370POBbS M COONIOJCHUS HOPM
9KOJIOTUYECKOIO MOBEJICHUS B OKPYKAIOIIEH cpefie;

OCYILIECTBIISATH OTOOpP MCTOYHMKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C 3aJaHHBIM
MIOMCKOBBIM 3allPOCOM, Ha OCHOBE HMEKOIIMXCA 3HAHUU U NYTEM CpPaBHEHHUS pa3IMYHBIX
HMCTOYHUKOB BBIJIENATh MHPOPMAIUIO, KOTOpas SBISETCS MPOTUBOPEYMBOM WM MOXKET OBITh
HEJIOCTOBEPHOM;

WCIOJIb30BAaTh TPU BBIMIOJHEHUU YUEOHBIX 3aJaHUl Hay4yHO--TIOMYJSPHYIO JIUTEPATYpPy
(bu3MUYECKOTO COJepKaHUs, CIpPaBOYHBIE MaTepuanbl, pecypchl cetu VIHTEpHeT, BIalIeTh
npuéMaM KOHCIIEKTUPOBAHHS TEKCTa, MpeoOpa3oBaHus HHPOpPMAIMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B JPYTYIO;

co3/1aBaTh COOCTBEHHBIE KpaTKHME IHCBbMEHHbIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2-3
HMCTOYHUKOB MH(OpMANUU (U3HUECKOTO COJIEP>KaHUs, B TOM YHCJEe MyOTUYHO JeNaTh KpaTKue
COOOIIEHUsI O pe3yabTaTax MPOEKTOB WM Yy4YEOHBIX HCCIEAOBAHMI, MPU STOM TPAMOTHO



UCIOJIb30BaTh W3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHUE
MPE3EHTALNEN;
IIPU BBINOJIHEHUH y4€OHBIX MPOEKTOB U MCCIECIOBAHUNA PacHpeaensiTh 00I3aHHOCTH B TPYIIIE B
COOTBETCTBUM C IIOCTABJIEHHBIMU 3aJauyaMH, CJIEIUTh 3a BBIIOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIcKBaTHO OLIEHMBaThb COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTh TIPYIIIbI, BbICTpaUBaTh
KOMMYHHMKAaTHUBHOE B3aUMO/ICHICTBUE, YUUThIBasi MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIC pe3yabTaThl HAa 0a30BOM YPOBHE JOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y OOyUAIOIIUXCS YMEHUN:
HCI0JIb30BATh MOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TEIJIOBOE JIBUKEHUE aTOMOB M MOJIEKYII,
arperaTHbIE COCTOSIHMSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(HBIC TeJa, HACBHIIICHHBIA H
HEHACBILEHHBIH TMap, BIAXXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSS HHEprus, TEIIOBOI
JIBUTATeb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsii, 3JIEKTPUYECKOE II0JIe, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyath siBJIEHUs (TEIUIOBOE pacHIMpEHUE U C)KaTue, TeIlonepeaaya, TEIIOBOE paBHOBECHE,
CMauMBaHME, KalWUISPHbIE SIBICHUS, UCIApEHHE, KOHJAEHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIMs
(oTBepaeBaHME), KHIEHHME, Teronepenada (TEMIONPOBOJIHOCTb, KOHBEKLHS, H3JIy4YeHUe),
ANIEKTpU3ALMA TeJ, B3aUMOJICHCTBUE 3apsiioB, JEHCTBUS DIEKTPUUECKOIO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEICTBHE MAarHUTHOTO IOJSI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAasE MHJYKIMS) TI0 ONMHUCAaHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (PU3UUYECKOE SBIICHUE;
pacrno3HaBaTh MPOSIBICHHE W3YYEHHBIX (M3MUECKUX SIBICHUH B OKpYXKAalolleM MHpE, B TOM
qucie (U3NYEeCKue sIBJICHHS B IPUPOJIE: OBEPXHOCTHOE HATSDKEHUE M KallWIIISIPHBIE SIBIICHUS B
IIPUPOJIE, KPUCTALIBI B Npupoje, n3nydenue CoiHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpHU3BI,
oOpa3oBaHue pOChl, TyMaHa, UHEs, CHETa, AEKTPUUIECKHE ABICHUS B aTMOc(depe, FIEKTPUIECTBO
KMBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeld MoyocoB, pojib MarHUTHOTO MOJS AT
AKHU3HU Ha 3emiie, MOJISIPHOE CUSTHHE, NIPU 3TOM MEPEBOIUTh MPAKTUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICJISIT CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3MUECKUX SIBIECHUM;
ONKCBHIBATH M3Y4YEHHbIE CBOMCTBA Tel W (U3MUYECKHE SBJICHMS, HCIOJb3Ys (U3HUecKue
BEJIMYUHBI (TEMIIEpaTypa, BHYTPEHHSS SHEPIHsl, KOJUYECTBO TEIUIOTHI, yeIbHas TEIIOEMKOCTh
BEIIECTBA, y/AElbHAas TEIUIOTAa IJIaBJICHUS, YAEIbHAs TEIUIOTa MapooOpa3oBaHUs, yJeJIbHas
TEIUIOTa CrOopaHHus TOIUIMBA, KOS((GUIMEHT IOJIE3HOrO JEHCTBHUA TEIUIOBOW MAIIMHBI,
OTHOCHUTEJIbHASI BJIAXKHOCTb BO3JyXa, OHJCKTPUYECKMH 3apsj, Cuila TOKa, 3JIEKTpPUYECKOoe
HanpsDKeHHe, CONPOTUBIICHUE IPOBOJIHUKA, YIEJIBHOE CONpPOTHBIECHHE BellecTBa, padoTa U
MOIIIHOCTh JIEKTPUYECKOI'O TOKA), MPU ONUCAHUU NPABUIBHO TPAKTOBATH (PU3MUYECKHI CMBICI
UCIOJb3yeMbIX BEIMYUH, 0003HAYEHUS U €IMHULIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYIIBI,
CBSI3bIBAIOIME JIAHHYIO (U3UYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAMH, CTPOMUTH Ipaduku
U3YyUYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIMYHH;
XapaKkTepu30BaTh CBOMCTBa Tel, (pu3Myeckue SIBICHHUS W IPOLIECCHI, MCIOJb3yd OCHOBHBIE
MIOJIOKEHHUST ~ MOJIEKYJIIDHO--KMHETUYECKOM  TEOpUUM  CTPOCHHSA  BEUIECTBA,  IPHUHLMII
CYNepHo3UIMH Mosiel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsia, 3akoH Oma Juis
ydJacTka 1enu, 3akoH Jpxoynsa—JIeHna, 3aK0H COXpaHEHUs SHEPTUH, TIPH 3TOM J1aBaTh CIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3alIUCHIBATh [0 MAaTEMaTHYECKOE BBIPAKEHUE;
OOBSICHATh (PU3UUECKUE MPOLECChl M CBOIMCTBA Ted, B TOM 4YHCIE M B KOHTEKCTE CHUTYaIMi
[IPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh IPUUYMHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMopoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemath pacdy€THbIe 3a7aud B 2—3 JEWCTBHS, HMCIOJB3Ys 3aKOHBI U (OPMYJIBI, CBSI3BIBAIOIINEC
(du3nyuecKkrue BEIMYMHBI: Ha OCHOBE aHAlM3a YCIOBHUS 3a/laddl 3alHChIBATh KPAaTKOE YCIOBHE,
BBISIBIISITh HENOCTATOK JAHHBIX JUIS PEIICHUs 3aJ]add, BBIOMPATh 3aKOHBI W  (HOPMYIIHI,
HeoOXoMuMBbIe JUIsl €€ pEeIeHHs, MPOBOIUTH PACYETHl W CPABHHUBATH TMOJYYEHHOE 3HAYCHUE
(u3HYECKOH BEIIMYMHBI C H3BECTHHIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH TOMOIIM (DU3HYECKUX METOJIOB,
WCIIOJIb3Ysl OINKCAHUE HCCICIOBAHMS, BBIJCIATH MPOBEPSIEMOE MPEANOJIOKEHHE, OIICHUBATh
MPaBUIILHOCTH TIOPSIIKA MPOBEICHUS UCCIEA0OBAHUS, J€JIaTh BHIBO/IBI;

MIPOBOJMTH OTBITHI IO HAONIONCHUIO (U3NYCCKUX SIBICHUN WM (U3HYECKUX CBOUCTB Tl
(KanmWJUIsIpHBIC  SIBJICHUSI, 3aBHCHUMOCThH JABJICHHSI BO3JyXa OT €ro 00bEma, TeMIeparyphl,
CKOPOCTH TIpoOllecca OCTBHIBAaHUSI M HarpeBaHUs MpPU HU3IYYEHUH OT I[BETa H3JIydaroIllen
(TmormnomaroIei) MOBEPXHOCTH, CKOPOCTh HWCIMAPEHHS BOJBI OT TEMIIEPATyphl KHUIKOCTH U
Iomaad €€ TOBEPXHOCTH, AJIEKTPHU3alUs TeT M B3aUMOJCHCTBUE DJICKTPUUYECKUX 3apsJIOB,
B3aUMOJICHICTBHE TIOCTOSIHHBIX MAarHUTOB, BU3YaJIHM3allUsl MArHUTHBIX TIOJIEH MOCTOSTHHBIX
MAarHuTOB, JEUCTBUS MAarHUTHOTO TIOJIS HA TMPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHHTA,
CBOMCTBa  DJEKTPOJBUTATENs  IOCTOSHHOTO  TOKa):  (opMylupoBaTb  MpOBEpsSEMbIe
MPEANOJIOKEHHS, COOMPaTh YCTAHOBKY W3 MPEIIOKEHHOTO OOOpPYIOBaHMS, OMUCHIBATH XOJT
OTBITa U (DOPMYITUPOBATH BHIBOJIBI;

BBITIOJTHATH TIPSIMBIE U3MEPEHUS TEMIIEPATYPhI, OTHOCUTEIBHON BIIAYKHOCTH BO3TyXa, CUJIBI TOKA,
HaIpsDKEHUS C HCIOJh30BAHUEM AaHAJIOTOBBIX MPHUOOPOB M JNATYMKOB (PU3MUECKHX BEIIUYHH,
CpPaBHUBATH PE3YNIbTATHl U3MEPEHUH C YIETOM 3aJaHHOUN aOCOTIOTHOM OTPENTHOCTH;

MPOBOJIUTHh HMCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (HU3MUECKOW BENMYMHBI OT JPYrod C
WCIIOJIb30BAHUEM TPSMBIX H3MEpPEHUN (3aBUCHUMOCTh COINPOTHBIICHHUS TPOBOJHUKA OT €ro
JUTHHBI, TUIOIIANA TTOTIEPEYHOT0 CEUYCHHS U YIEIHLHOTO COMPOTHBIICHHS BEIECTBA MPOBOIHUKA,
CWJIBI TOKA, HWIYIIETO Yepe3 MPOBOJHUK, OT HANPSHKCHHUS Ha MPOBOJHHUKE, HCCIICIOBAHUE
MOCJIEOBATEILHOTO W TMAapajuIeIbHOTO  COCMHEHWH  MPOBOJHUKOB):  IUIAHUPOBATH
Hccaea0BaHue, COOMPaTh YCTAHOBKY U BBITIOJHATH U3MEPEHUS, CIICAYs MPEAI0KEHHOMY TUIaHY,
(UKCUpOBaTh PE3YNbTAThl IMOJTYYCHHON 3aBUCUMOCTH B BHUJIE TaOMUIl W TpaduKoOB, IeiaTh
BBIBO/IBI 110 PE3yJIbTaTaM UCCIIEIOBAHUS;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUsI (PU3NYECKUX BEIMUYMH (YyAENIbHAs TEIUIOEMKOCTH BEIIECTBA,
CONPOTHUBIICHHE TIPOBOJHUKA, pabOTa M MOIIHOCTh D3JEKTPUUYECKOrO TOKA): IUIAHUPOBATH
U3MEPEHUS, COOMPATh KCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAysl MPEII0KEHHON HHCTPYKIINH, U
BBIYHCIIATEH 3HAUYEHHE BEJIMYUHEI;

coOroAaTh MpaBuiia TEXHUKHU 0€30MaCHOCTH MU paboTe ¢ 1adopaTOpHBIM 000PyA0BaHUEM;
XapaKTepU30BaTh MPHUHIMIBI JEHCTBUS M3yYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOICTB C
OTIOpOM Ha WX OMHUCAaHHMSA (B TOM YHCJE: CHCTEMa OTOIUICHHS JOMOB, THMTPOMETD, MapoBas
TypOHHa, aMIepMeTp, BOJIbTMETP, CUETUMK DIEKTPHUUECKON SHEPTuH, 3JIEKTPOOCBETHTEILHBIC
MpUOOPHI, HArpeBaTeIbHBIC AJICKTPONPUOOPHI (MMPUMEPHI), IICKTPUUYCCKUE MPEAOXPAHUTEIIH,
AIIEKTPOMArHUT, JJIEKTPOJBUTATENb TOCTOSHHOTO TOKA), MCIOJB3YS 3HAHMS O CBOMCTBax
(bu3MuecKuX SABICHUN U HEOOXOAUMBIE PU3NYECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M U3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHYHBIM PUCYHKaM (OKUJIKOCTHBIH TEPMOMETP, TEPMOC, TCUXPOMETpP, TUTPOMETP,
JIBUTATENh BHYTPEHHETO CTOPaHUs, dIEKTPOCKON, PEOCTaT), COCTABIATh CXEMbI AIIEKTPHUYECKUX
Lenel ¢ MoCleIOBAaTENbHBIM U NapaJlJIebHBIM COEAMHEHUEM DJIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaYCHHUSI PIIEMEHTOB AIIEKTPUUECKHX IICTICH;



IPUBOANUTH MPHUMEPHI (HAXOIUTHh MH(POPMALUIO O MpUMepax) MPAKTHUYECKOrO HCHOJIB30BaAHUS
(bu3HYECKUX 3HAHHUI B TIOBCEIHEBHOW KU3HU /ISl 00ecreueHrs 0€30IaCHOCTH MPU OOPAIIEHUH C
npubopaMu U TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/0POBbS M COONIOJCHHS HOPM
HKOJIOTUYECKOTO MMOBEICHUS B OKPYKAIOIIEH CpeIe;
OCYIIECTBIISITH TOUCK HH(popMamuu (usnyeckoro coaepxanus B MHTEepHEeTe, Ha OCHOBE
UMEIOIINXCA 3HAaHUM W MyTéM CpaBHEHHS JOTOJHHUTEIBHBIX HMCTOYHHKOB  BBIJCISATH
MH(POPMAIIHIO, KOTOPAs SIBJISIETCS] IPOTUBOPEUUBOM MITH MOXKET OBITH HEJIOCTOBEPHOM;
WCIOJBb30BAaTh TPH BBINIOJHEHWH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJSIPHYIO JINTEPATypy
(GU3NYECKOTO CO/Ep)KaHMs, CIPAaBOYHBIE MaTepHalibl, pecypchl cetn VHTepHeT, BIaJeTh
npuéMaMi KOHCIEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HHGOpMAIMKA W3 OJHOW 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co37aBaTh COOCTBEHHbIE NMHMCbMEHHBIE U KpaTKUE YCTHBIE cO0OIIeHus, 00001as nHdopMalnio
U3 HECKOJIbKUX MCTOYHUKOB (PM3MUECKOTO COJIEP)KAHHsI, B TOM YHUCIIE MYOJMYHO TPEACTaBIATH
pe3yiabTaThl TPOCKTHON WM HCCIIEAOBATEIICKOW JICATENILHOCTH, TPU OSTOM T'PaMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBIN ammapar Kypca (U3WKH, COTPOBOXKIATh BBICTYIUICHUE
MpEe3EHTALNEN;
MIPH BBITIOJTHEHWN Y4EOHBIX MPOEKTOB M MCCIENOBAaHUN (PU3MUECKUX IMPOIECCOB PACIPENENSATh
00513aHHOCTH B TPYIITIE B COOTBETCTBHHU C MMOCTABJICHHBIMH 33/1a4aMU, CIIEAUTH 32 BBHITIOJTHEHUEM
TUTaHA JICWCTBUH W KOPPEKTHPOBATH €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKIA] B
JEATeNbHOCTh TPYNIBI, BBICTPAMBAaTh KOMMYHHKATHBHOE B3aWMOJICHCTBHE, TPOSBILSS
TOTOBHOCTP Pa3pemiath KOHMIAKTHI.

K koHiy oOyueHus B 9 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:
MCII0JIb30BATh MOHATHUS: cUCTeMa OTCUéTa, MaTepuaibHasi TOYKa, TPAEKTOPHsI, OTHOCUTEIbLHOCTD
MEXaHUYECKOTO JIBIDKEHUS, nedopmarus (ympyras, TJIaCTHYECKas ), TpEHHUE,
LEHTPOCTPEMHUTEIBHOE YCKOPEHHE, HEBECOMOCTbh U TEPErpy3KH, LIEHTP TAKECTH, aOCOIIOTHO
TBEPAOE TEJO, LIEHTP TSHKECTU TBEPAOTO Teja, paBHOBECUE, MEXaHUYECKHe KOJIeOaHus 1 BOJIHBI,
3BYK, HHOPA3BYK U YIbTPa3BYK, 3JEKTPOMATrHUTHBIE BOJHBI, IIKaJa 3JEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JTATbHO30PKOCTb, CHEKTPhl UCIYCKAHUS U TMOTJIOLIeHus, anbda-, 6erta- u
raMma-Hu3JIy4eHus, U30TOIbI, A/IepHas SHEPTeTHKA;
paznuyath  SABIEHUS (paBHOMEpHOE U  HEpPaBHOMEpPHOE MPSIMOJIMHEWHOE  JIBIKEHHE,
PaBHOYCKOPEHHOE TMpPSAMOJIMHEITHOE JBH)KEHUE, CBOOOJHOE TMAaJCHHE Tel, paBHOMEpPHOE
JIBUKEHHE TI0 OKPYXHOCTH, B3aUMOJICHCTBUE TeEJI, PEaKTUBHOE IBID)KEHHE, KojeOaTelnbHOe
JIBUKEHHE (3aTyxarolllhue U BBIHYXKICHHbIE KONEOaHMs), PE30HAHC, BOJHOBOE JIBUYKEHHE,
OTpakKeHHE 3BYyKa, MPIMOJUHEHHOE pacHpoCTpaHEHUE, OTpPaKEHHWE M TNpeJOMIICHHE CBeTa,
MOJIHOE BHYTPEHHEE OTpaKeHHE CBETa, pa3lioKeHHue Oeroro cBeTra B CHEKTP U CIOXKEHUE
CHEKTPaJIbHBIX I[BETOB, IHCIIEPCUSI CBETA, €CTECTBEHHAs pPaJMOAKTUBHOCTb, BO3HHKHOBEHHE
JUHENYaToOro CIeKTpa HU3IY4YeHHs) IO OMUCAHHI0 MX XapaKTEPHBIX CBONCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PU3HUECKOE SIBICHUE;
pacrno3HaBaTh MPOSIBICHWE U3YYEHHBIX (PU3WYECKUX SBICHUN B OKpYyXKalolleM Mupe (B TOM
yrcne (hU3uYecKue SBICHUS B MPUPOJE: MPUIUBBI U OTIUBHI, JBIKeHUE TuiaHeT ConHeyHOU
CUCTEMBI, PEaKTHUBHOE JIBIDKEHHE >KHBBIX OPraHHU3MOB, BOCIPHITHE 3BYKOB IKHBOTHBIMH,
3eMJIETpSICEHUE, CeMCMUYECKHEe BOJIHBI, I[yHAMH, 3XO, I[BETa TeJ, ONTHYECKHE SBJIECHHUS B
npupojie, OuoNornyeckoe JeicTBUE BUAMMOIO, YIbTPa(UOIETOBOIO U PEHTTEHOBCKOTO
U3TYYEeHUH, €CTEeCTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHUYECKHE Jy4YM, PpagHMOaKTUBHOE
W3IydYeHUE MPHUPOJHBIX MHHEPAIOB, NEHCTBHE PATUOAKTUBHBIX W3IYYCHHN Ha OPraHu3M



YeJI0BeKa), MPH 3TOM MEPEBOANUTH MPAKTUYECKYIO 3a/1a4y B YU€OHYIO, BBIJCATH CYIIECTBEHHbBIC
CBO¥CTBA (MIpU3HAKK) (PU3UUECKUX SBICHUIA;

ONMCBHIBATHh HM3Y4YECHHBIC CBOWCTBA Tel W (U3MUECKUE SIBICHHS, HCIONb3YS (U3HUECcKue
BEJIMYUHBI (CpEAHsAsSs U MTHOBEHHAsI CKOPOCTh Tella P HEPAaBHOMEPHOM JBH)KEHUH, YCKOPEHHE,
nepeMeInieHue, MyTh, YIJIOBas CKOPOCTb, CHJIA TPEHHUs, CHJA YIPYrOoCTH, CHIAa TSDKECTH,
YCKOpPEHHE CBOOOJHOTO TaJCHHs, BEC Tella, MMITYJbC TeJa, MMITYJIbC CHJIbI, MEXaHHYECKas
paboTa M MOIIHOCTH, MOTEHIMAJIBHAS SHEPrHs Teja, MOTHATOrO HaJl MOBEPXHOCTHIO 3EMIIH,
MOTEHIMANbHAS DHEPTUsl CXKATOW MPYKUHBI, KMHETHUYECKAsi SHEPrusi, IOJHAs MeXaHHU4yecKas
SHEPTUs, MEpPHOJ W YacToTa KoieOaHWH, IJTMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, TOKAa3aTelb MPEJIOMIICHUS CpEeAbl), MPU ONUCAHWH TMPABWIBHO TPAKTOBATh
(GU3NYIECKU CMBICI WCTIOJIB3yEeMBIX BEIMYMH, 0003HAYCHUS W €IWHUIB (PU3UIECKUX BEIUYNH,
HaXOJUTh (HOPMYJIBI, CBSA3BIBAIOIINE AaHHYI0 (PU3UYECKYIO BEIIMYMHY C JIPYTHMMH BEITUYWHAMH,
CTPOMTH TPaQUKH N3YUYEHHBIX 3aBUCUMOCTEH (PU3MUECKIX BEINYHH;

XapaKTepU30BaTh CBOMCTBA Ted, (PHU3MUECKHE SBICHUS M TIPOILECCH, HCIIONB3YS 3aKOH
COXpaHEHHs DHEPTHH, 3aKOH BCEMHUPHOTO TATOTEHUS, MPUHIMIT CYNEPHO3UIMHA CHJI, TIPHHIIHII
OTHOCcHTENbHOCTH [ammies, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHHS WMIYJbCA, 3aKOHBI
OTPaKEHHsI W TIPEJIOMJICHHS CBETA, 3aKOHBI COXPAHEHHS 3apsI0BOTO M MAacCOBOTO YHCEIN TpHU
SIEPHBIX PEaKIMsIX, IPU ITOM JIaBaTh CIOBECHYIO (POPMYTHUPOBKY 3aKOHA W 3alMCHIBATH €ro
MaTeMaTHYEeCKOE BHIPAKCHNE;

OOBSICHATH (PU3UYECKUE MPOIECCHl W CBOMCTBA TeJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIlHi
MPAaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa: BBISBIATH MPHYUHHO--CICICTBEHHBIE CBS3H, CTPOUTH
00BbsICHEHHE M3 2—3 JIOTHYECKUX IIIaroB ¢ OMOPOM Ha 2—3 W3YYEHHBIX CBOMCTBA (PU3MUYECKUX
SIBJICHUH, (PU3HMUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacu€THbIC 3a/1aun (ONMUparouecs Ha CUCTeMY U3 2—3 ypaBHEHHIT), UCIIOIB3Ys 3aKOHBI
u (GopMynbl, CBA3bIBAIOIIME (U3UYECKUE BEIUUMHBI: Ha OCHOBE aHalIM3a YCJIOBHA 3aJadl
3aIllUCBIBATh KPAaTKOE YCJIOBUE, BBISBJIATh HEAOCTAIOLIME WJINM M30BITOUHBIE JaHHBIE, BEIOUPATh
3aKOHbl U (OPMYJIbl, HEOOXOAUMBIE MJISl PpELIEHUs, I[POBOAUTh pacuéTbl M OLEHUBATH
PEATMCTUYHOCTD MOJIyYEHHOTO 3HauUeHUsI (PU3MYECKON BEJIINYHHBL;

pacro3HaBaTb HPOOJEMBI, KOTOPbIE MOXHO PpEIIUTh INPU HNOMOLIM (PU3HMUECKUX METOMOB,
UCIOJb3ysl OIMCAHUE HCCIENIOBAHM, BBLACIATH IPOBEPSIEMOE NPEANOJIOKEHUE, OLCHUBAThH
[IPaBUIBHOCTh HOPSAKA IPOBEACHUS HCCIEIOBaHMs, JA€NaTh BBIBOJbI, HHTEPIPETUPOBATH
pe3yibTaThl HAOIOAEHUHN U OTBITOB;

[IPOBOJIUTH OMBITHI MO HAOIIOAECHUIO (PU3MUECKUX SBICHUH WIM (PU3MUECKUX CBOWCTB Tel
(u3ydyeHue BTOporo 3akoHa HbrOTOHA, 3aKOHAa COXPAaHEHMs SHEPrHM, 3aBUCUMOCThH IepUoja
KoJIe0aHUH NPYKUHHOI'O MasiTHUKA OT Macchl I'py3a U AKECTKOCTU MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTY/Abl MaJbIX KOoJieOaHUM, MpsIMOJIMHEIHOE paclipoCcTpaHeHHe CBETa, pasjiokeHue 0er1oro
CBETa B CHEKTP, U3yUYE€HHE CBOMCTB M300paK€HUS B IUIOCKOM 3€pKajleé U CBOMCTB M300pakeHUs
npeaMera B coOuparolieil JJuH3e, HaOIroieH!e CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3JTy4eHUs):
CaMOCTOSITEJIbHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOIO Habopa 000pyAI0BaHUs, ONHUCHIBATh X0/
OTIBITA U €T0 PE3yJbTaThl, POPMYIHUPOBATH BBHIBOJIBI;

IIPOBOJIUTH MPHU HEOOXOJIUMOCTH CEpUI0 NPSMBIX HW3MEPEHUH, ONpeAessisl cpelHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKYyCHOE paccTosiHME coOMparomieil JHMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEpUTENHLHOr0 Ipudopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHUCUMOCTEH (M3MUECKUX BEJIWYMH C HUCMOJIb30BaHHEM MPSIMbIX
U3MEpEeHUH (3aBUCUMOCTh IYTH OT BPEMEHU IPU PaBHOYCKOPEHHOM JIBKEHHUU 0€3 HadalbHOM
CKOpOCTH, MepHoa KojaeOaHHi MaTeMaTHYeCKOT0 MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTjia



OTpaKEHHsI CBETa OT yIJIa MaJeHHUS M yrjia NPEJIOMJICHHS OT yIyla MaJACHUs): IUIAaHWPOBATh
UCCIIeIOBaHUE, CAMOCTOSITEIbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh PE3YAbTAThl MOJIYYCHHON
3aBUCUMOCTH (DU3MYECKHX BEJIMYMH B BHUAE TaONUI U TpauKOB, JelaTh BBIBOJABI II0
pe3yJibTaTaM HCCIICA0BaHMUS;

MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3NIECKUX BEIWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Tela
IpU PaBHOYCKOPEHHOM JIBU)KCHUH, YCKOpPEHHE CBOOOJHOTO MaACHUs, >KECTKOCTh NPYKUHBI,
KOX(QQHUIMEHT TPEHUsSI CKOJbXKEHHs, MEXaHW4YecKas padoTa W MOIIHOCTh, YacTOTa M TEPUOJ
KoJIe0aHUH MaTeMaTHYeCKOTO M NPYKHHHOTO MAasTHHUKOB, ONTHYECKas CHJIa coOHparomei
JVH3BI, PAJMOAKTHBHBIA (OH): IJIAHUPOBATH HW3MEPEHHUs, COOMPATh SKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBINOJIHATH U3MEPEHUS, CIEIys MPEUIOKEHHOW HHCTPYKIIUH, BBIYUCIISITh 3HAYCHHE
BEIMYMHBl W AHAJIM3UPOBATH IOJIyYEHHBIE DPE3YJIbTaThl C Y4ETOM 33JaHHOW MOTPEUTHOCTH
U3MEPEHUN;

coOroAaTh MpaBuiia TEXHUKHU 0€30I1aCHOCTH MpHU padoTe ¢ 1abopaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTth OCHOBHBIE NPU3HAKA WM3YYEHHBIX (DU3MYECKHX MOJENel: MaTepHaibHas TOYKa,
a0COJTIOTHO TBEPJIOE TEJIO, TOUCHYHBIH HCTOYHUK CBETA, Ty, TOHKAs JIMH3A, IJIAHETapHAs MOJICTTh
aToMa, HyKJIOHHAsI MOJIENTb aTOMHOTO SI/1pa;

XapaKTepU30BaTh MPHUHIUIBI IEHCTBHS W3YYEHHBIX TMPUOOPOB M TEXHHUYECKUX YCTPOWCTB C
OTOpO Ha WX OmMHMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKH TIOJOKEHUS, PACCTOSHHS W
YCKOPEHHs, paKeTa, OdXOJIOT, OYKH, MEPUCKOI, (OoToammapar, ONTHYECKAE CBETOBOJBI,
CTIIEKTPOCKOM, J03UMETp, KaMepa BuIIbCOHA), MCHONB3ys 3HAHUS O CBOMCTBAX (U3NUIECKUX
SIBIICHUN U HEO0XO0AUMBbIE (PU3NYEeCKHe 3aKOHOMEPHOCTH;

UCIOJb30BATh CXEMbl M CXEMaTHYHbIE PHUCYHKHM HW3YyYCHHBIX TEXHUYECKHX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJOTMYECKUX IIPOIECCOB NPU PELICHUH Yy4eOHO--
IIPAKTUYECKUX 3a]a4, ONTHYECKUE CXEMBI Ul MOCTPOEHUS M300pakeHUI B IUIOCKOM 3€pKaje U
coOuparoIei JIMH3E,

IPUBOANUTE NMPUMEPHI (HAXOAUTHh MH(OPMALUIO O MpUMeEpax) MPAKTUYECKOIO HCIOJIb30BaHMS
(bu3nyecKkux 3HaHUH B IIOBCEIHEBHOM XKU3HU Ul oOecrieyeHHs 0e3011acHOCTH NPH 0OpaILeHUH ¢
npubopaMu U TEXHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS U COONIOJCHHUS HOPM
9KOJIOTMYECKOTO MTOBE/ICHUS B OKPYKAIOLIEH Cpefie;

OCYLIECTBIIATh NMOMCK MHPOPMALUHU (PU3UYECKOTO COAEpKaHUs B VIHTEpHETe, CaMOCTOSTEIbHO
(bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh IYTH OINpPENENIEHUs JOCTOBEPHOCTH IOJIyYEHHOH
nHGOpMaLUK HAa OCHOBE UMEIOLIUXCSI 3HAHUN U TONOJHUTEIbHBIX HICTOYHUKOB,;

UCIOJb30BaTh IPHU BBINOJHEHUH Y4YEOHBIX 3aJaHUN HAy4YHO--HOMYJSIPHYIO JIUTEpaTypy
(GU3MYeCcKOro cojep)KaHus, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BlaieTh
npuéMaMi KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus HMHGOpMAIMKU U3 OJHOW 3HAKOBOM
CHCTEMBI B APYT'YIO;

CO3/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHbIE COOOIIEHUS Ha OCHOBE HH(POpPMALUU HU3
HECKOJIbKUX MCTOYHHUKOB (DU3MUECKOTO COJAEp)KaHMsl, MyOIMYHO MPEACTaBIATh PE3yJIbTaThl
MPOEKTHOW WJIM MCCIeI0BATEIbCKON JEATENbHOCTH, NP 3TOM TIPaMOTHO HCHOJIb30BATh
M3yYEHHBIN MOHATUHHBIN anmnapaT U3y4aeMoro pasjena (GU3UKU U CONPOBOXKIATh BHICTYIUIEHUE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHHUE

7 KIIACC
Kosu4yecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaummeHoBanmue (uadpoBbIE)
n/ | pasiesioB U TeM Bceer | Kontpoubnbl| IIpakTHuyecku 06paz0oBaTEIBHbIE
I NporpamMmsl 0 e padoThI e paboThI pecypeb
Pazjen 1. @u3uka u e€ poJib B NO3HAHMH OKPY:KAKOIIEro MUpa
) bu6mmoreka [{OK
1.1 | Ousmka-maykao 2 0 0 https://m.eds00.ru/7f4161
IIpUpPOAE 94
bu6mmorteka [IOK
12 | Dusmieckue 2 0 0 https://m.eds00.ru/7f4161
BEITUIHHBI 94
bu6moreka [IOK
13 | BerecraenHORayHEI 2 0 1 https://m.edso0.ru/7f4161
1 METOJT TO3HAHWMS 94
Hroro 1o pasueny 6

Paspnen 2. IlepBoHayanbHbIe CBeICHUSI O CTPOCHHH BelleCTBA

bu6moreka [IOK
2.1 | Crpoenue BemecTsa 1 0 1 https://m.eds00.ru/7f4161
94
JIBmxeHue u bubnuorexa [JOK
2.2 | B3amumogeiicTBHE 2 0 1 https://m.edsoo.ru/7f4161
YaCTHII BEIIECTBA 94
bu6moreka [IOK
2.3 ArperaTHele 2 1 1 https://m.edsoo.ru/7f4161
COCTOSIHMS BELECTBA 94
Hroro 1o paszaeny 5
Paznen 3. /IBu:keHHe U B3auMo/jieiicTBUE TeJl
bu6mmoreka [IOK
3.1 Mexanuieckoe 3 0 1 https://m.edsoo.ru/7f4161
IBUKCHUE 94
bubmuoreka [JOK
3.2 Muepuus, macea, 4 0 1 https://m.edsoo.ru/7f4161
IJIOTHOCTD 94
bubmuoreka [JOK
3.3 | Cuna. Bunsr cun 14 1 2 https://m.edsoo.ru/7f4161
94
Uroro o pasaeny 21
Pasnen 4. J/laBjeHue TBEPABIX TeJl, s KMIKOCTEH M ra3oB
JlaBneHue.
[lepenaua naBneHus bu6mmoreka [JOK
4.1 | TBEPIBIMH TEIAMH, 3 0 1 https://m.eds00.ru/7f4161

KHUAKOCTAMHU U
razamMu

94



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
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

bubmuoreka [IOK

4.2 | JlaBieHue KUIKOCTHU 5 0 https://m.eds00.ru/7f4161
94
bubmuoreka [IOK
4.3 Armocheproe 6 1 https://m.edso0.ru/7f4161
JaBIICHUE 94
Aclictane xuncoors BuGmoresa 10K
4.4 .. 7 3 https://m.eds00.ru/7f4161
MOTPYKEHHOE B HUX 94
TEJI0 T
Hroro 1o pasueiny 21
Pa3nes 5. PaGora u MomiHOCTb. JHEprus
bu6moreka [IOK
5.1 | PaGoTa u MOIIHOCTH 3 1 https://m.edso0.ru/7f4161
94
pocTtsie bu6moteka [IOK
5.2 p 5 1 https://m.edso0.ru/7f4161
MECXaHU3MBbI 94
Mexanudeckas Bubmaorexa LIOK
5.3 4 0 https://m.edsoo.ru/7f4161
SHEprus o4
Hroro 1o pasueny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO
YACOBIIO 68 15

ITPOTPAMME



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

8 KUVIACC

KosuiecTBo 4acoB DJIeKTPOHHBbIE
Ne | HaummeHoBaHue
/ (uudpossbie)
E £a3iez(;fM11:eM Bcer | Konrtpoabsnsl | IIpakTHyecku 06pazoBaTeIbHbIE
porp 0 e paboThI e paboThbI pecypeb
Pazjen 1. TensoBble siBJeHUs
Crpoenue u bubnuorexa [JOK
1.1 | cBoiicTBa 7 0 0 https://m.edsoo.ru/7f4181c
BEIECTBA e
TemoBbIe bu6mmoreka [{OK
1.2 21 1 S https://m.edsoo.ru/7f4181c
TIPOIIECCHI o
Hroro 1o pasueny 28
Pazjen 2. DiekTpuyeckue 1 MATHUTHbIE SIBJICHUS
DNEeKTPUYECKUE
3apsbl. bu6moreka [IOK
2.1 | 3Bapskennsle Tena 7 0 1 https://m.edsoo.ru/7f4181c
1 UX e
B3aMMOJICHICTBHE
ITocTossHHBIH bu6mmoreka [IOK
2.2 | onexrpuueckmit 20 1 7 https://m.edsoo.ru/7f4181c
TOK e
MarHUTHELC bu6moreka [IOK
2.3 6 1 15 https://m.edsoo.ru/7f4181c
SIBIICHUS o
DJIEKTpOMarHuTHa bubmorexa LIOK
2.4 4 0 0 https://m.edsoo.ru/7f4181c
sL UHTYKITUS o
Hroro no paszueny 37
PesepBHOE Bpems 3
OBILEE
KOJIMYECTBO
68 3 145
YACOB IIO

I[TIPOTPAMME



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

9 KUIACC

KoiunuecTBO 4yacos DJIeKTPOHHBbIE
Ne | HammeHoBaHue (wnbpoBbIe)
n/ | pa3igesoB u TeM Bcer | KourpouabsHnsl | IIpakTnyecku 06PA30BATEIHHBIE
I NporpaMmel 0 e padoThI e padoTbl pecype
Paznes 1. Mexann4yeckue iBJICHUSA
M
HBZ)::;I;S;K% bu6mmorexa [{OK
1.1 10 0 1 https://m.edsoo.ru/7f41ada
CII0COOBI €r0 6
OIINCaHUusA -
. bu6mmoreka [IOK
1.2 Bsanmoeiictene 20 1 3 https://m.edsoo.ru/7f4lada
Ten 5
bu6moteka [IOK
1.3 3axoHE! 10 0 3 https://m.edsoo.ru/7f4lada
COXpaHCHHUS 6
Hroro 1o pasueny 40
Pa3pen 2. Mexannyeckue KoJj1e0aHus1 M BOJTHBI
bu6mmoreka [IOK
2.1 Mexanmraeckue 7 0 3 https://m.edsoo.ru/7f41ada
KOJIeOaHNs 5
bu6moreka [IOK
2.2 I 8 1 3 https://m.edsoo.ru/7f41ada
BOJIHBL. 3BYK 6
Hroro 1o pasueny 15

Pasznen 3. DuiekTpomaru

HTHOE€ 110J1€ U 3JICKTPOMAIrHUTHBIC BOJTHBI

9
o J;Z?ITep;MarHHTHO bu6mmoreka [IOK
3.1 6 0 2 https://m.edsoo.ru/7f41ada
3IIEKTPOMArHUTHBI 6
€ BOJIHBI =
Hroro no paszaeny 6
Pa3nen 4. CBeToBbIe IBJICHUSA
3aKOHBI bu6mmoreka [JOK
4.1 | pacnpocTpaHeHus 6 0 2 https://m.edsoo.ru/7f41a4a
CBETa 6
JIuH3eI B bu6mmoreka [JOK
4.2 | onrtuueckue 6 0 3 https://m.edsoo.ru/7f41a4a
nprOOPBI 6
Pasnoxxenne bu6mmoreka [JOK
4.3 | Oenoro ceera B 3 0 2 https://m.edsoo.ru/7f41ada
CIIEKTP 6
Uroro o pasaeny 15

Pa3gen 5. KBaHnTOBELIE SIBJEHUS



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

Hcnyckanue u

bubnuoreka [IOK

5.1 | mnornouenue cBeTa 4 1 https://m.edsoo.ru/7f41ada
aTOMOM 6
CrpocHme bubnuoreka [IOK
5.2 P 6 1 https://m.edsoo.ru/7f41ada
aTOMHOTO siIpa 6
bu6mmorexa [{OK
5.3 | Snepuble peakiuu 7 1 https://m.edsoo.ru/7f41a4a
6
Hroro mo pasueny 17
Pa3nes 6. IloBTopuTeibHO-0000 a0 1M I MOYJIb
[ToBTOpEHUE N
00001eHne bu6mmoteka [IOK
6.1 | comepxanus Kypca 9 2 https://m.edsoo.ru/7f41ada
¢usuku 3a 7-9 6
KJ1acc
Hroro 1o pasueny 9
OBIIEE
KOJIMYECTBO 102 27
YACOB I10

[TPOI'PAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC

Ne T K Kopp-ka IIpumeyanue

u/n eMa ypoka 0/1-BO Cpokn cpoKoB

4acoB
1 ®du3nKa — HayKa O MPUPOJIE. 1
SIBneHus npupo bl

2 DusnYUecKue SIBICHHS 1
3 Pu3nyecKue BEIMUYUHBI U UX 1

n3MepeHue

VYpoxk-uccnenosanue "N3mepenue
TEMIIepaTyphl MPH MMOMOTIIH 1
KHUJIKOCTHOTO TEPMOMETPA U
JaT4YUKa TeMIeparypbl”

MeTo bl Hay4HOTO MO3HAHUSL.
5 Omnncanne GU3MYECKUX SBIECHHIA C 1
MMOMOIIbIO MOJIENEN

VYpok-uccnenoanue "[IpoBepka
TATIOTE3BI: JATBHOCTH MOJIETA

6 IIapuKa, MymeHHoro 1
TOPU30HTAIIBHO, TEM OOJIbIIE, YEM
OoJIbIIe BBICOTA ITycKa"

Crpoenue BemectBa. OMbITHI,
7 JIOKa3bIBAIOLINE JUCKPETHOE 1
CTPOEHHE BEIleCTBA

8 JIBYO>KEHHE YaCTHII BEIeCTBa 1

VYpok-uccnenoBanue «OMNbITHI 1O
9 HaOJIFOIEHUIO TEIUIOBOIO 1
paCIIUPEHUS Ta30BY

10 ArperaTHble COCTOSIHHS BEIIECTBA 1

Oco0eHHOCTH arperaTHbIX
coctostHMiA Boabl. O000IIEHNE IO 1

11

pazneny «llepBoHauanbHbIe

CBEJICHHSI O CTPOCHHH BEUIECTBA

MexaHndeckoe IBUKEHUE.
12 PaBHOMEpPHOE M HEpaBHOMEPHOE 1

JIBUKCHHE
13 Cxkopoctb. EquHUIBI CKOPOCTH 1 |
14 Pacuer nytu u BpeMeHU IBUKEHUS 1 |
15 Nuepuusa. Macca — mepa 1

HWHCPTHOCTH TECJI

IInoTHOCTE BemiecTBa. Pacuer
16 Macchel 1 00beMa Telia o ero 1
IJIOTHOCTH




17

JIaboparopHas paboTa
«OrnpeneneHue MIOTHOCTH TBEPJOTO
TEna»

18

Pemenue 3amau o reme
"ITmoTHOCTE BemecTra"

19

Cuna xak xapakTepucTuKa
B3anMoaeicTBus Ten. Cuna
ynpyroctu. 3akoH ['yka

20

JIabopartopnas padota «3ydyenue
3aBUCHMOCTH PaCTSHKCHUS
(medopmaryn) IpyKUHBI OT
MPUJIOKEHHON CUIIBD»

21

SIBnenue Taroreuns. Cruna TSHKECTH

22

CBs13b MEX/ly CUJION TSKECTH U
Mmaccoi Tteia. Bec Tena. Pemenune
3a7ad4 1o teme "Cuna tsokectu"”

23

Cuita TsKeCTH Ha APYrux IUIaHeTax.
Pu3nUecKue XapaKTepUCTUKHI
IIJIaHET

24

N3mepenue cun. lunamomerp

25

Bec Ttena. HeBecoMmocTh

26

CroxxeHue AByX CHUJl,
HAMpaBJIEHHBIX MO OJTHOM MPSIMOM.
PaBHOfielicTBYIOIIAS CHIT

27

Pemrenue 3agad mo reme
"PaBHoaelicTByromas cun"

28

Cuna Tpenus u e€ Buabl. TpeHue B
MIPUPOJIE U TEXHUKE

29

JlaGopaTtopHas pabdora «3y4yeHue
3aBHCUMOCTH CHJIBI TPEHHUSI
CKOJIBYKCHUS OT CHJIBI JIaBIICHUS U
XapakTepa COMPUKACAIOIIHXCS
MTOBEPXHOCTEH»

30

Pemenne 3a1a4d Ha onpenecHue
PaBHOJICHCTBYIOIIEH CUIIbI

31

Pemenue 3agau no reMaM: «Bec
tenay, «I'paduueckoe n3oOpaxeHue
cr, «Cuisly,
«PaBHOAEMCTBYIOIIAS CHAIDY

32

KouTtponsHas paborta o Temam:
«MexaHn4yecKkoe JBHIKEHHE,
«Macca, TIIOTHOCTEY, «Bec Temay,
«['pacduueckoe n3o0paxkeHue cuim,
«Cuibel»

33

Hasnenue. CriocoObl yMEHbLICHUS U




YBCJINYCHHA OABJICHUSA

34

JlaBiienue raza. 3aBUCUMOCTD
IaBJICHMS ra3a oT 00bEMa,
TEeMIEepaTyphl

35

Ilepenauya naBieHus TBEPABIMU
TCJIaMH, ) KUJAKOCTAMU U ra3daMu.
3axoH Ilackans

36

I[aBJICHI/Ie B XXUJKOCTH U rasec,
BBI3BAHHOC IICﬁCTBPICM CHJIbI
TAXKECTHU

37

Pemenne 3agau o teme «/laBnenue
B JKHIIKOCTH U rase. 3axkoH llackams

38

CooOmaromuecs cocyabl

39

I'mppasnnueckunii npece

40

Manowmertpsl. [lopuaeBoi
JKHJIKOCTHBIM HAcoC

41

Atmocdepa 3eMu U IPUUYHHBI €€
CYIIECTBOBAHMUS

42

Bec Bo3myxa. ATmocdepHoe
JIaBIICHHE

43

N3mepenune atmocdepHOTro
napiieHus. OnbIT Toppuyenu

44

3aBUCHMOCTBH aTMOCGHEPHOTO
JaBIICHHSI OT BBICOTHI HaJl yPOBHEM
Mopst

45

Bapomerp-anepouns. AtmochepHoe
JIABJICHHUE HA PA3JIMYHBIX BHICOTAX

46

Pemenue 3amay nmo reme "
AtMmocdepHoe naieHue"

47

JleiicTBUE JKUAKOCTH U T'a3a Ha
MOTPY>KEHHOE B HUX TEJIO.
ApxumenioBa cuia

48

JlaGopaTtopHas pabota
«OmnpezeneHre BITATKUBAIOIICH
CWJIBL, ICMCTBYIOLIEH Ha TEIO,
MIOTPYKEHHOE B KUIKOCTH)

49

JlaGopaTopHas pabota 1o Teme
«MccnenoBanue 3aBUCUMOCTH Beca
TeNna B BOJe OT 00bEMa
MOTPYKEHHOM B KHUAKOCTh YacTH
TeNa»

50

[InaBanue Texn

51

JIaGoparopHas paboTa
"KoHcTpynpoBaHue apeomeTpa uim




KOHCTPYMPOBAHHE JIOAKU U
oIpeneseHue eé
rpy3010bEMHOCTH"

52

Pemenne 3amad mo Temam:
«IInaBanue cynos.
Bo3nyxomnaBanue», «JlaBneHnue
TBEPABIX TEN, )KUIAKOCTEH U ra30B»

53

KonTtposnsHas paboTa 1o teme
«/laBnenue TBEpABIX TEN,
JKHJIKOCTEN U ra3oBy

54

Mexanndeckas paborta

55

MoutHocTs. EquHUIBI MOIITHOCTH

56

VYpoxk-uccnenosanue "Pacuér
MOIIHOCTH, pa3BUBAEMOM IIPH
noabéMe 1o JecTHuue"

57

[IpocTeie Mexanu3Mmel. Peryar.
PaBHOBECHE cHIT Ha ppIvare

58

Poruaru B TexHuke, ObITY U
npupoje. JlabopatopHas pabora
«HccnenoBanue ycnoBHit
paBHOBECHS pbIUara

59

Pemrenue 3agay mo reMme «YCiI0BUS
pPaBHOBECHS pbIyara

60

Koaddumuent monesnoro aecTeus
MexaHusma. Jlaboparopnas pabota
«3mepenue KIIJ] HaknoHHOM
TIJIOCKOCTH

61

Pemenne 3amau o teme "Pabora,
moitHocTh, KIT"

62

Mexannyeckasi JHEPTUs.
Kunernueckas 1 noteHIMaibHas
SHEprus

63

3aKOH COXpaHEHHUsI MEXaHUYECKOI
SHEPTHH

64

YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAJILHOE ONIPECIICHHE
W3MEHEHUS KUHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaTBIBAHHMM TeJIa IO HAKIIOHHOMU
JI0CKOCTH"

65

KonTtponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPI U

66

PezepHblit ypok. Pabora c
TEKCTaMU 110 TeMe "MeXxaHnuecKkoe
nBmxkeHue"




PesepsHbiit ypok. Pabota ¢

67 TEKCTaMH 110 TeMe "JlaBienue 1
TBEPABIX TEJ, KUAKOCTEN U razoB"”
PesepsHblii ypok. Pabota ¢

68 TekcTamu 1o Teme "Padora. 1
MoiHoCTb. DHeprus"

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




8 KUVIACC

Ne
n/n

Tema ypoka

KouJ-
BO
JacoB

Cpokn

Kopp-ka
CPOKOB

Ilpumeyanue

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETHYECKO U
TEOPHUH U UX OTIBITHBIE

IO ITBEPOKICHUSI

Macca u pa3mep aTOMOB U
MOJIEKY]

Monenu TBEpPAOTO, )KUAKOTO U
ra3z000pa3HOro COCTOSTHUN
BEIIECTBA

OObsicHEHUE CBOMCTB
TBEPJIOTO, )KUJKOTO U
ra3z000pa3HOro COCTOSTHUN
BEI[ECTBA HA OCHOBE
MTOJIOKEHUH MOJIEKYIISIPHO-
KMHETUYECKON TEOpUU

Kpucranmnmueckue u
aMmopdHBIC Tea

CmauuBaHue u
KalUJUISIPHOCTb.
[ToBepXHOCTHOE HATSKEHUE

TermmoBoe pacmmpeHue u
cKatue

Temneparypa. CBsi3b
TEMIEPATYPBI CO CKOPOCTHIO
TEIUIOBOTO JIBH)KEHUS YaCTHUIL

BuyTpenHss sHeprusi.
CriocoObl U3MEHEHHUS
BHYTpPEHHEI SHEepruu

10

Buapl Teronepenaun

11

VYpoxk-koHpepeHuus
"IIpakTrueckoe
WCIO0JIb30BAHNE TETLIOBBIX
CBOJCTB BEILIECTB U
MaTepHaJloB B LIEAX
sHeprocoepexeHus"

12

KoanuecTBo TEmNOTHI.
Y aenpHas TEI0€MKOCTh

13

YpaBHEHHE TEIJIOBOTO
Oananca. TeruiooOMeH u
TEIJIOBOE PaBHOBECHUE




14

JIaboparopHas paboTa
"UccnenoBanue SIBICHUS
TETI000MeHa pu
CMEIITMBAHUU XOJOJHON 1
ropsiue BOJIbI"

15

Pacuer konmdecTBa TEILIOTHI,
HEOOXOAUMOTO JIJIst
HarpeBaHUs Tea U
BBIJICIIIEMOTO VM IIPU
OXJIAXKICHUH

16

Jlaboparopuas padoTa
"Onpenenenue yaeiabHOM
TEMJIOEMKOCTH BenecTna'

17

DHeprus ToIuBa. Y ienbpHas
TETJIOTa CTOPAHUS

18

[InaBneHne n oTBEpAECBaHNE
KPUCTAJUTMYECKUX TeJI.
VenpHasg TEIUI0TA IDIABICHUS

19

JlaGopaTtopnas pabota
"Onpenenenune yaeabHON
TEIUIOTHI IIaBJIEHU Jbaa"

20

[TapooOpazoBanue u
KoHAeHcauus. Mcnapenue

21

Kunenwne. Y nenpHas Terwiora
nmapooOpa3oBaHUs U
KOHJICHCAIUU. 3aBUCUMOCTh
TEMIEPATYpPhl KUTICHUS OT
aTMOC(hEepHOTO TaBJICHUS

22

Bnaxxnocts Bo3myxa.
JlaGopaTtopHnas pabota
"OnpeneneHne OTHOCUTEIIbHOM
BJIAKHOCTH BO3ayxa'

23

Pemrenue 3agau Ha
ompeeeHNe BIAKHOCTH

BO3JlyXa

24

[IpuHIMIBI PaOOTHI TETIIOBBIX
nsurareneif. [laposas
TypOuHa. J/IBurarens
BHYTPEHHETO CrOpaHus

25

KIII TeryoBoro aBuratess.
TennoBble IBUTATENN U
3alllMTa OKPYKAIOIIEH Cpe/ibl

26

3aKkoH COXpaHCHUA U
IpeBpaliCHUus SHCPIUn B
TCIUIOBBIX ITPOHECCAX

27

[ToaroToBka Kk KOHTPOJBHOM




pabote o Teme "TeruioBsie
siBJieHUs. MI3MeHenne
arperaTHbeIX COCTOSIHUI
BelecTna"

28

KonTtposnsHas paboTa o teme
"TerIoBsIC SABJICHHUS.
W3meHeHne arperaTHbix
COCTOSIHHI BerecTna'

29

Dnektpuzaius Ten. [[Ba pona
AIEKTPUICCKHIX 3aPsI0B

30

Ypok-uccienoBaHue
"DnexTpu3anus Tein
WHAYKIMEN U IPH
CONIPUKOCHOBEHUU"

31

B3anmoelictBre 3apsKeHHBIX
ten. 3akoH Kynona

32

DIIEKTPUYECKOE TOJIE.
HanpsixeHHOCTB
AIEKTPUYECKOTO MOJIS.
[TpunIMI cynepno3uiuu
AIEKTPUYECKUX TOJIEH

33

Hocwurenu snekrpruecknx
3apsaa0B. DJIEMEHTAPHBIN
3apsg. CtpoeHue atoma

34

[IpoBOTHUKY U TUAIIEKTPUKH.
3aKOH COXpaHEHUsI
AIIEKTPUYECKOTO 3apsjia

35

Pemrenue 3agad Ha
MIPUMEHEHHE CBOMCTB
AIICKTPUYECKUX 3apsI0B

36

DIJIEKTPUYECKUI TOK, YCIOBHUS
€ro CyIIeCTBOBAHHSL.

W cToUHUKY 3IEKTPUYECKOTO
TOKa

37

HeﬁCTBHﬂ QJICKTPUYCCKOI'O
TOKa

38

Ypok-uccnenopanue
"JleiicTBHE IEKTPUIECKOTO
T0JIs Ha TIPOBOHUKH U
JTUDJIEKTPUKH"

39

DNEeKTpUUYECKUI TOK B
MeTaJuIax, KHUJIKOCTIX U ra3ax

40

OnexTpuuecKas Uenb U e€
COCTaBHBIE YaCTH

41

Cuna Toka. JlaboparopHas
pabota "M3mepenue u




pErylIMpOBaHUE CUJIBI TOKA"

42

DNEKTPUUECKOE HAMPSKEHHE.
Bonbt™merp. JIabopaTopHas
pabota "M3mepenue u
peryaupoBaHue HapsHKeHUs "

43

ConpoTuBieHr€e IPOBOJHHKA.
VY nenpHOe CONPOTUBIIEHUE
BEIIIECTBA

44

Jlaboparopnas padoTa
"3aBUCUMOCTD JIEKTPUUYECKOTO
COIIPOTHUBIICHUSI TPOBOIHUKA
OT €ro JUTHHBI, TUIOIIA N
MOTIEPEYHOTO CCUCHUS U
Marepuana"

45

3aBUCUMOCTE CUJIBI TOKA OT
HarnpspkeHus. 3akoH Oma s
ydacTKa [ernu

46

JlaGopaTtopnast pabota
"HccnenqoBanre 3aBUCUMOCTH
CHJIBI TOKA, UYIIETO Yepe3
PE3UCTOpP, OT CONTPOTUBIICHUSI
pe3ucTopa u HalpsHKEHU Ha
pesucrope"

47

TlocnenoBaTenpHOE U
MapajieTIbHOE COCTUHCHUS
MIPOBOTHUKOB

48

JlaGopaTtopnas pabota
"IIpoBepka npaBuia ClOKEHUs
HanpsHKEHUU Mpu
MOCJIEIOBATEILHOM
COCJIMHEHUH JBYX PE3UCTOPORB"

49

JlaGopaTtopHnas pabota
"IIpoBepka npaBuia AJisi CUIIbI
TOKa MpHU MapaieIbHOM
COCJIMHEHUH PE3UCTOPOB"

50

Pemenue 3amau Ha
IPUMCHCHHUC 3aKOHA OmMma JJIA
Pa3JIUIHOI0 COCAMHCHUA
IIPOBOIHHUKOB

51

Pabora 1 MOIIIHOCTH
ANEKTPUUECKOT 0 TOKA. 3aKOH
Jxoynsa-Jlenna

52

JIaGoparopHas paboTa
"Onpeznenenue paboThl U
MOIITHOCTH 3JIEKTPHUECKOTO
ToKa"




53

DNEeKTPUYECKUE LIETIH U
MOTPEOUTENN IICKTPUIECKOI
sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

IToaroroBka Kk KOHTPOJIBHON
paboTte 10 Teme
"DnexkTpuueckue 3apsapl.
3apspKeHHBIC Tella U UX
B3auMoaencTBUA. [10CTOSIHHBIN
NIEKTPUYECKHM TOK"

55

KonTtposnsHas paboTa o teme
"DnexTpruueckue 3apsabl.
3apspKeHHBIC TeJla U UX
B3auMoecTBUA. [10CTOSTHHBIN
ANEKTPUYECKHI TOK"

56

ITocTosTHHBIE MarHuTHI, UX
B3aUMOJEHCTBUE

57

Ypok-uccienoBanue
"N3yueHne nosiei noCTOSHHBIX
MarauToB"

58

MaruurtHoe nosie. MarautHoe
noJie 3eMJIN U €ro 3HaueHue
IUIA )KWU3HU Ha 3eMiie

59

OnbIT OpcTena. MaruutHoe
T10JI€ AJIEKTPUUYECKOTO TOKa
MarauTHO€E 10JI€ KaTYIIKH C
TOKOM

60

[Ipumenenne
AJIEKTPOMArHUTOB B TEXHUKE.
JlaGopaTtopHnas pabota
"U3ydenue nencTBUs
MAarHUTHOTO IOJIA Ha
MPOBOJTHUK C TOKOM"

61

DIEeKTpOABUTATEND
MIOCTOSIHHOTO TOKa.
Hcnonb3oBanue
3JIEKTPOIBUTaTeNe B
TEXHUYECKUX YCTPOICTBAX U
Ha TpaHcroprte. JJabopartopHas
pabora "KoHnctpyupoBanue u
u3yueHue paboTbl
IEKTpOABUraTENs"

62

Oneitel @apanes. 3akoH
NIEKTPOMArHUTHON MHIYKIIUH.
[TpaBuiio JIenua

63

OnekrporeHeparop. CriocoOsr
MOJTYYCHUS DIICKTPUICCKON




SHEPruu. DIEKTPOCTAHLIUU Ha
BO300HOBJIAEMBIX HCTOYHUKAX
SHEPTUU

64

IToaroroBka Kk KOHTPOJIBHON
paboTte 1o Teme
"DJIeKTpUUECKHEe U MarHUTHBIC
sIBJICHUS"

65

KonTtposneHas paboTa o teme
"DJIeKTpUUECKHEe U MarHUTHBIC
sIBJICHUS"

66

PesepsHbiii ypok. Pabora ¢
TekcTaMu 110 TeMe "TeruioBbie
SABIICHUS"

67

PesepsHblit ypok. Pabora ¢
TEKCTaMU TI0 TeMe
"[1OCTOSIHHBIN 7EKTPUUECKUI
TOK"

68

PesepsHblit ypok. PaboTa ¢
TEKCTaMH II0 TEME
"MarauTtHble gBieHus"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68




9 KUVIACC

Ne
n/n

Tema ypoka

Koa-Bo
JacoB

Cpoxu

Kopp-ka
CPOKOB

IIpumeyanue

Mexannueckoe OBIKEHUE.
MarepuasibHas TOUKa

CucremMa orcuera.
OTHOCHUTEIBHOCTD
MEXAHUYECKOTO ABUKECHUSA

PaBHOMEpHOE
HpﬂMOJ’[HHGfIHO@ JBHUXXCHUEC

HepasnomepHnoe
MPSIMOJIMHENHOE JIBUKECHHUE.
Cpennsisi © MTHOBEHHAs
CKOPOCTH

[IpssMmonmHeHOE
PaBHOYCKOPEHHOE JIBI)KEHHE.
Yckopenue

CkopocCTh MPSMOJIMHENHOTO
PaBHOYCKOPEHHOTO
nBrkeHust. ['paduk ckopocTu

JlaGopaTtopHnas pabota
"OnpeneneHne yCKOpEHUst
TeJa MpU PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
II0CKOCTH"

CBo0OogHOE TaJieHue TEIL.
OnglTel [Nannines

PaBHOMEpHOE ABMIKEHHUE IO
okpyxHoctu. [lepuon n
4acToTa OOpALCHMUS.
JIuneiinas u yriosas
CKOPOCTH

10

LenTpocTpemurenbHoOe
YCKOpEHUE

11

Ilepssrii 3akoH HeroTOHA.
BekTop cuiibl

12

Bropoii 3akoH HeroToHAa.
PaBHoelCcTBYIOIIAsA CHIIa

13

Tperuii 3akoH HeroToHa.
Cynepnos3unus cui

14

Pemenue 3amau Ha
MIPUMEHEHHE 3aKOHOB
Hrrotona

15

Cuna ynpyrocrtu. 3akoH ['yka




16

Pemenune 3amad mo teme
«Cuiia ynpyroctu»

17

JlaboparopHas paboTa
«OrnpeneneHune KeCTKOCTU
TIPYXUHBDY

18

Cuna tpenus

19

Pemrenue 3aga4d mo reme
«Cuiia TpeHusD»

20

JlabopaTtopHnas pabota
"Onpenenenue

ko3¢ umeHTa TpeHus
CKOJIbKEeHUS"

21

Pemrenue 3agad mo reme
"3axonbl Herorona. Cuita
ynpyroct. Cuna tpenus’

22

Cuna TSKeCTH U 3aKOH
BCEMHPHOTO TATOTEHUSI.
Yckopenue cBOOOHOTO
TIaJICHUS

23

Ypok-koHpepeHIus

" JIBUKEHHE TEJT BOKPYT
IPaBUTALIMOHHOTO IIEHTpa
(Conneunas cucrema).
lNanaktukn"

24

Pemrenue 3agayg mo reme
"Cuia TSHKECTH U 3aKOH
BCEMUPHOIO TATOTCHUS"

25

[lepBas kocmHuueckas
ckopocTh. HeBecomocThb 1
eperpy3Ku

26

PaBHOBecue MarepualibHOI
TOYKH. AOCOJIIOTHO TBEPOE
Teno. PaBHoBecue TBEPAOTO
TeJla ¢ 3aKpeIUIEHHON OChIO

BpaIllCHUS

27

MowmeHT cunebl. LlenTp
TSKECTU

28

Pemenue 3anau no teme
"MowmeHT cunsl. Llentp
TSKECTH"

29

[ToaroroBka Kk KOHTPOJIBHOU
paboTe o Teme
"MexaHn4ecKkoe ABUKEHUE.
BzaunmopneticTtue ten"

30

KoHnTponbHas pabota o Teme
"MexaHN4eCKOE IBUKECHUE.




B3aumonetictue Tea"

31

Nmnynsc Tena. UMmmysse
CHJIBL. 3aKOH COXpaHEHMs
UMIYJbCa. YIPYroe u
HEYNPYroe B3aUMOJICHCTBHE

32

Pewrenne 3anau mo reme
"3aK0H COXpaHEHUs
uMmIysinca'

33

VYpoxk-koHpepeHuus
"PeakTBHOE JBM)KEHUE B
MIPUPOJIE U TEXHUKE"

34

Mexanudeckas paboTta u
MOIITHOCTh

35

PabGoTta cuibl TSDKECTH, CHITBI
YIPYTOCTH U CUJIbI TPEHUS

36

JlabopaTtopHnast pabota
«Omnpenenenue pabOTHI CHITBI
TPEHHSI IPU PABHOMEPHOM
JIBUKCHHH TeJa 10
TOPU30HTAIIBHON
TTOBEPXHOCTH»

37

CBs13b HEPrUU U pabOTHI.
[TorennmanpHast SHEPrUst

38

Kunernueckas sneprusi.
TeopeMa 0 KHHETUYECKO
SHEPrUu

39

3aKoH COXpaHCHUA SDHEPTHU B
MEXaHUKE

40

JlaGopaTtopHnas pabota
«M3ydenue 3akoHa
COXPaHCHHUS SHEPT UM

41

KonebarensHoe JABMOKCHUC U
€TI0 XapaKTCPHUCTHUKHU

42

3aryxaroiue KoueOaHusl.
Brinyxaennbie KoneOaHusl.
Pezonanc

43

Marematnueckuii u
MPY>KUHHBIA MASITHUKU

44

Ypok-uccnenoBaHue
«3aBUCHUMOCTb MIEpHOJA
KoJieO6aHU OT KECTKOCTU
MPYKUHBI U MACChI Ipy3an

45

HpeBpameHI/Ie OHEPIruu 1npu
MEXaHMYECKUX KOJIEOaHMSIX

46

JIaGoparopHas paboTa
«OnpeJeneHne 4acToTsl U




nepuojia KojieOanui
MPY)KUHHOTO MasTHHKA

47

JlaboparopHas paboTa
«IIpoBepka HE3aBHCUMOCTH
nepuo/Jia KoJieOaHuii rpys3a,
IIOABCHICHHOI'O K HUTHU, OT
MAacChl TPy3a»

48

MexaHndecKne BOJIHEL.
CBolicTBa MEXaHUYECKHUX
BOJIH. [IpononbHbIE N
TIOTIEPEYHBIE BOJTHBI

49

VYpok-koHpepeHIus
"MexaHMYEeCKHE BOJHEI B
TBEpOM Tene. CelicMuueckue
BOJIHEI"

50

3Byk. Pacnipoctpanenue u
OTpa)KeHHE 3BYyKa

51

Ypok-uccienoBanue
"Habnrogenne 3aBUCHMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"

52

I'pomMKOCTBH 3ByKa M BbICOTA
TOHA. AKYCTUYECKHI
pEe30HaHC

53

Ypoxk-koHbepeHIus
"VapTpa3Byk U HHPPA3BYK B
MPUPOAE U TEXHUKE"

54

[ToaroToBka Kk KOHTPOJIBLHOM
pabore 1o Teme "3aKOHbI
coxpaHeHHus. MexaHu4YeCcKue
KoaeOaHus ¥ BOJIHEI"

55

KounTponbnas pabora o teme
"3aKOHBI COXpaHEHUSI.
MexaHnnyeckue KoJieOaHus u
BOJIHBI"

56

9J'IeKTpOMarHI/ITHOC I10JIC.
9J'IeKTpOMal"HI/ITHI>IC BOJIHBI

57

CBolicTBa
3JIEKTPOMArHUTHBIX BOJIH

58

Ypok-konpepennus "llkana
3NIEKTPOMAarHUTHBIX BOJIH.
Hcnonn3oBanue
3JIEKTPOMAarHUTHBIX BOJIH IS
COTOBO#1 cBs3H"

59

Ypok-uccnenoBaHue
"N3y4yeHne cBONCTB
9JIEKTPOMArHUTHBIX BOJIH C




IIOMOIIEI0 MOOHIIBHOTO
tenedona"

60

Pemenue 3amau Ha
OIPENEIIEHUE YaCTOThI U
JJIMHBI BHGKTpOMaFHHTHOfI
BOJIHBI

61

DneKTpoMarHuTHas pupoaa
cBera. CKOpOCTh CBETA.
BosiHOBBIE CBOMCTBA CBETA

62

Hcrounuku ceera.
[IpssMmonmHeEHOE
pacIpoCTpaHEHHE CBETA.
3armenust Connua u JIyHsl

63

3aKoH OTpaKEHHUS CBETA.
3epkaina. Pemenue 3aga4 Ha
IIPUMEHEHNE 3aKOHA
OTPAKEHHUS CBETA

64

[Ipenomiienne cBera. 3akoH
MIPEeIOMIIEHHUS CBETA

65

[TosiHOE BHYTpEHHEE
OTPaKCHUE CBETA.
Hcnons30BaHue MOJTHOTO
BHYTPEHHETO OTPKCHHS B
ONTHYECKUX CBETOBOIAaX

66

JlaGopaTtopHnas pabota
"HUccneqoBanue 3aBUCUMOCTH
yTiia IPEJIOMJICHUST CBETOBOTO
Jlyda OT yIJia MaJIiecHus Ha
rpanuiie "Bo3ayx-cTeksio""

67

Ypok-koHbepeHIus

" cnoap30BaHNE IOJIHOTO
BHYTPEHHETO OTPAKCHHUS:
CBETOBOJIBI,
OINTUKOBOJIOKOHHAS CBS3b"

68

JImnzel. OnTHyeckas cuia
JIMH3bI

69

[TocTpoenue nzoOpaxkeHuit B
JUH3aX

70

JIaGoparopHas paboTa
"Onpenenenne GHoOKyCcHOTO
PaccTOsIHUS U ONTHYECKOM
cHJIbl coOuparoniei JTuH3b!1"

71

VYpoxk-koHpepeHuus
"OnTuuecKue JUH30BBIE
npubops"

72

I'ma3 kak onTu4eckas




cucrema. 3peHue

73

VYpoxk-koHpepeHuus
"edexrtor 3penus. Kak
COXPaHUTH 3peHue"

74

Paznoxenne 6enoro cBera B
cnektp. OnbiTel HploTOHA.
CrnosxeHune CeKTpaJIbHbIX
uBeToB. /lucnepcus ceera

75

Jlaboparopuas paboTa
"ONBITHI IO Pa3I0KEHUIO
0€eoro CBeTa B CIEKTpP U
BOCTIPUSITHIO [IBETA
MPEIMETOB TIPU MX
HaOJII0JICHUH Yepe3 I[BETOBbIE
¢bunbTpe"

76

VYpok-npaktukym "BosiHOBEIE
CBOWCTBA CBETA: AUCIEPCHSI,
uHTEpPEepeHIUI U
mudpaxius’”

77

OmnsiTel Pezepdopaa u
TUTaHEeTapHasi MOJICNIb aTOMa

78

[Toctynatel bopa. Moaens
atoma bopa

79

Hcnyckanue u norjoneHue
cBeTa aToMoM. KBaHTHI.
JIuHeityaTbie CEeKTpbI

80

YpoK-npakTUKyM
"Habmroienne crieKTpoB
ucnyckaHus"

81

PannoakTUBHOCTE U €€ BUILI

82

CrtpoeHue aTOMHOTO si/pa.
Hyxiionnast moziens

83

PannoakTuBHBIE
npeBpaieHus. M3oromnsl

84

Pemrenne 3amau no teme:
"PaInOaKTUBHBIE
npesparieHus"

85

[lepuon nomypacnazna

86

VYpoxk-koHpepeHuus
"PannoakTuBHBIE U3TyYEHUS
B MPUPOJIE, MEIUIUHE,
TeXHUKE"

87

SnepHble peakuuu. 3aKOHBI
COXpaHEHUs 3apsiI0BOTO U
MaCcCOBOT'O YHCEN




88

DHeprusi CBSI3u aTOMHBIX
syiep. CBsi3b MacChl U SHEPTUU

89

Pemenne 3amad mo teme
" nepHble peakuun"

90

Peakuuu cunTe3a u geneHus
snep. cTouHuky sHEprun
ConHua u 38€321

91

VYpoxk-koHpepeHuus

"SI nepHast SHEpreTukKa.
JleiicTBUS palioaKTHBHBIX
W3JIyYECHHUI Ha KUBbIC
OpraHu3msl"

92

[ToaroroBka Kk KOHTPOJIBHON
pabore 1o Teme
"DNeKTpOMAarHUTHOE TOJIE.
DNeKTPOMarHUTHBIE BOJIHBI.
KBanToBBbIE siBIICHUS"

93

KounTponbnas pabora no teme
"DNeKTpOMarHUTHOE TOJIE.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIICHNE.
JlabopaTopHbie pabOTHI 1O
Kypcy "Bzaumoneiictue ten"

95

[ToBTOpEeHME, 060OIIECHNE.
Pemenue pacueTHbIx U
KaueCTBEHHBIX 33/1a4 10 TeMe
"TemnoBsie mporecch”

96

[ToBTOpEHME, 06OOIICHNE.
Pemenne pacyeTHbIX U
KayeCTBEHHBIX 3a/a4 110 TEME
"KIIJI TerioBeIX aBurarencii'”

97

[ToBTOpEHUE, 06OOIICHNE.
Pemenne pacyeTHbIX U
Ka4eCTBEHHBIX 3aa4 I10 TEME
"KII/l s3nexrpoycTaHoBOK"

98

[ToBTOpEHUE, 00OOIICHNE.
JIaGopatopHble pabOTHI MO
Kypey "CBeToBbI€ IBICHUS"

99

[ToBTOpenue, 060061IeHNE.
Paborta ¢ Tekcramu o Teme
"3aKOHBI COXPAHEHHUS B
MexaHuke"

100

IToBTOpenue, o6o0IICHNE.
Pabora ¢ TekcTamu 1o TeMe
"Kosnebanus u BOIHBL"




[ToBTOpenue, oboOIICHNE.
101 Pabora ¢ Tekcramu 1o TeMe
"CBeTOBBIE SIBJIEHUS"

[ToBTOpenue, oboOIICHNE.
102 Pabora ¢ Tekcramu o Teme
"KBanToBas u siiepHas
¢duznka"

OBIIEE KOJIMYECTBO YACOB
110 I[IPOTPAMME

102
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