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MNOACHUTEJIBHAS 3AIINCKA

[IporpamMma no ¢u3uke Ha ypoBHE OCHOBHOIO OOILEro 0Opa3oBaHUs COCTaBJI€HA HAa OCHOBE
MOJIOKEHUN U TpeOOBaHMM K pe3ysibTaTaM OCBOCHHS Ha 0a30BOM ypOBHE OCHOBHOI 00pa3zoBaTeNIbHOMN
nporpammsl, npeacrasieHHbix B PI'OC OO0, a Taxxke ¢ yuérom (eaepanbHOi paboyeil mporpaMMel
Bocniutanus u Konuenmuu npernogaBanus yaeoHoro npeamera «Duznkay.

Copepxanue mporpamMmbl Mo (U3MKE HampaBlieHO Ha (OPMUPOBAHHE €CTECTBEHHOHAYYHOM
IPaMOTHOCTH OOY4YaloOIIMXCsS M OpraHu3alvio u3ydeHus (U3NKU Ha AesTeNbHOCTHOM ocHoBe. B
nporpamMMe Mo (pU3MKe YUUTHIBAIOTCS BO3MOXKHOCTH y4eOHOTO MpenMeTa B peanu3alui TpeOoBaHHUN
@I'OC OOO k muaHupyeMbIM JHYHOCTHBIM M METApPEIMETHBIM pe3yJbTaraM OOy4YCHHs, a TaKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBCHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus.

[IporpaMMa 1o ¢u3MKe yCTaHABIMBAET pacHpeleleHne y4eOHOro marepuana Mo Tojam
o0yuyeHus (10 Kiaccam), IpesiaraeT IpUMEPHYIO MOCIEI0BATEIBHOCTh U3YYCHUSI TEM, OCHOBAHHYIO
HAa JIOTMKE Pa3BUTHUS IIPEIMETHOTO COAECPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00yUarOINXCs.

[Iporpamma no ¢usuke pa3paboTaHa C LEIbIO OKA3aHUS METOIUYECKOH MOMOIIM yYUTETIO B
co31aHuu pabodel mporpaMMel 1o y4eOHOMY MPEIMETY.

dusnka SABISIETCS CUCTEMOOOPA3YIOIUM JJII €CTECTBEHHOHAYUYHBIX YUYEOHBIX MPEIMETOB,
MOCKOJIBKY (DM3MYECKHE 3aKOHBI JISKAT B OCHOBE IPOIECCOB M SBJICHWH, HM3Y4aeMBIX XUMHEH,
Ouosoruei, actpoHomMueii u puznueckoil reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO KapTUHY
MHUpa, MPEAOCTaBiIsIeT Hauboee CHbIE 00pa3ibl MIPUMEHEHHs] HAYYHOIO METO/a MO3HAHHUSA, TO €CTh
croco0a MmoJy4eHus JOCTOBEPHBIX 3HAHUN O MHPE.

OpnHa U3 IMIaBHBIX 331a4 GU3NUYECKOTr0 00pa3oBaHMsl B CTPYKType 0011ero o0pa3oBaHusi COCTOUT
B (DOPMHUPOBAHUU €CTECTBEHHOHAYYHOI I'PaMOTHOCTH M MHTEpeca K HayKe y 00y4aroluxcsl.

W3yuenne ¢u3ukn Ha 0a30BOM YpOBHE IMpearojaraeT OBJaJeHUE  CIEAYIOUIMMHU
KOMITETEHTHOCTSIMU, XapaKTEPU3YIOLIUMHU €CTECTBEHHOHAYYHYIO ITPaMOTHOCTb:!

e HAyYHO OOBSACHSATD SIBICHUS;

e  OLIEHMBATh U IOHUMATh OCOOEHHOCTH Hay4YHOT'O UCCIIE0BaHUS;

e UHTEPOPETHPOBATh JaHHBIE W HCIOJb30BaTh HAy4YHbIE JOKA3aTelbCTBA JJIA
MIOJTy4€HUs BBIBOJIOB.

Lenu n3yuenus Gpu3nku Ha ypoBHE OCHOBHOTO 00111er0 00pa3oBaHus onpezeneHs! B Konuenmmu
npenojiaBaHus ydyeObHoro mnpenmera «®Pusuka» B 00pa3oBaTeNbHBIX oOpraHu3zanusax Poccuiickoit
denepanuy, peaqu3ylolUX OCHOBHblE  00lIeoOpa3oBaTelbHbIE  HPOTPaMMbl,  YTBEPKIEHHOM
pemenuem Komnernn Munuctepcta npocsemienust Poccuiickoit @eaepannu (MpoToKoI OT 3 1exadps
2019 r. Ne IIK4BH).

ean u3yyenus: puznkm:

e IpHOOpeTeHHEe MHTEpeca U CTPEeMIICHHsS OOYYaloUIMXCS K HAyYHOMY H3YUEHHUIO MPUPOJBI,

pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH;
e pa3BUTHE TIPEJICTABIEHUM O HAy4yHOM METOJAe TO3HaHUS H  (opMupoBaHUE
HCCJIEIOBATEILCKOTO OTHOIIECHHUS K OKPY>KAIOLIUM SIBIICHUSM;

e (opMUpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ysibTara HM3yueHUs OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opMupoBaHHue MPEACTaBICHUNA O PONU (GUMKU ISl Pa3BUTHSI JPYTUX €CTECTBEHHBIX HayK,
TEXHHUKHU U TEXHOJIOTHI;

e pa3BUTHE TIPEACTaBICHUNH O BO3MOXHBIX cdepax Oyaymieil mnpodeccuoHaIbHON
JESATeTLHOCTH, CBSI3aHHON ¢ (DM3MKOHM, MOATOTOBKA K JaIbHEHIIEMy OOYYEHHUIO B STOM
HaIpaBJICHUU.



JlocTikeHne 3THX 1eJiel porpaMMBbl o (U3MKE HAa YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHM
o0ecreunBaeTCs peleHueM CIEAYIOMUX 3a1aY:

npuoOpeTeHne 3HaHUM O JMCKPETHOM CTPOEHUM BELIECTBA, O MEXAHUYECKUX, TEIUIOBBIX,
ANEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

npruoOpeTeHne yMEHUH OMHCHIBaTh M OOBSICHATH (PU3NYECKUE SIBICHUS C HCIOJIb30BAaHHEM
MOJTYyYECHHBIX 3HAHU;

OCBOEHHUE METOJIOB PEHICHHSI MPOCTEUIITNX PAacuETHBIX 3a]a4 C UCIOJIb30BaHNEM (PU3HUECKUX
MoJieJIei, TBOPUYECKUX U MPAKTUKOOPUEHTHUPOBAHHBIX 33/1a4;

pa3sBUTHE YMEHUN HAOIIOAATh NMPUPOIHBIC SIBICHUS M BBINOJIHATH OMBITHI, JIAOOPATOPHBIE
paboTbl M DJKCHEPUMEHTAIbHbIE HCCICIOBAHUSA C HCIIOJB30BAaHHEM H3MEPHUTEIbHBIX
puOOPOB;

OCBOEHHE TMPHEMOB paboThl ¢ HHPOpMAIMEeH (PUINYECKOTO COACpKaHUS, BKIIOYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTIKEHUSIX (PU3MKH, aHANINU3 M KPUTUYECKOE OLCHHUBAHUE
uHpOpMaLNH;

3HaKOMCTBO cO cdepamu HpodecCHOHATIBHONU AEATEeIbHOCTH, CBSI3aHHBIMH C (U3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMU Ha JTOCTHKEHUSIX (PU3HUECKON HAYKH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE OCHOBHOTO o0OIIero oOpa3oBaHMs

orBoauTcs 238 vacoB: B 7 Kiacce — 68 yacoB (2 vaca B Hezen0), B 8 kiacce — 68 wacoB (2 uvaca B
Heneno), B 9 kimacce — 102 ygaca (3 yaca B HeIelnwo).

[Ipemiaraemerii B mporpamme 1o (U3HMKE IepedeHb JTabopaTOPHBIX PAa0OT M OIBITOB HOCHT
pPEKOMEHIaTeNNbHBIN XapaKTep, yUUTENb AEAaeT BHIOOP IPOBEACHUS Ja00PATOPHBIX padOT U OIBITOB C
y4€TOM HHIMBHUIYaJbHBIX OCOOEHHOCTEH OO0ydJaromuxcs, CIUCKAa SKCHEPUMEHTAJIbHBIX 3aJ[aHuH,
Ipe/ularaéMplXx B~ paMKaX  OCHOBHOTO  TOCYJapCTBEHHOTO  JK3aMeHa 1o  (usmke.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pa3znen 1. ®u3nka u eé posib B NO3HAHNH OKPY-KAKOIIEr0 MUPA.

Oduzuka — Hayka o mnpupoze. SBineHus mnpuponbl. dusmueckue SBICHHUS: MEXaHHYECKUE,
TEIJIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIEC, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3mepenue ¢dusmueckux BenuyuH. Punmyeckue MpHOOPEHI.
[TorpemHocTs u3mMepeHuil. MexxayHapoHasi CUCTeMa EAMHHII.

Kak ¢usuka u apyrue ecrecTBeHHbIE HayKH M3Yy4aloT mpuponay. EcTecTBeHHOHaydHBII METON
Mo3HaHUs: HaOJIOJeHHE, MOCTAaHOBKAa HAYYHOI'O BOMPOCA, BBIIBM)KEHUE THUIIOTE3, SKCIIEPUMEHT II0

MPOBEPKE THUIIOTE3, OOBACHEHHWE HaOogaeMoro sBiaeHus. Onucanue QGU3UYECKUX SBICHHHA C
HOMOIILI0 MOJIEJIEN.

Jlemoncmpayuu.
1. MexaHHYECKHE, TEILIOBLIE, AIEKTPUUYECKHE, MAarHHUTHEIC, CBETOBBIC
SIBJICHHSL.

2. ®uznueckue TpubOpHI U MPOLEAYypa MPSMBIX U3MEPEHU aHATOTOBBIM U LIU(PPOBBIM
pUOOpPOM.

Jlabopamopuvie pabomel u onvimel.

1. OmnpeneneHue EeHbI JEICHUS MKAIbl K3MEPUTEIHLHOTO IPUOopa.

N3mepeHune paccTosHUM.

N3mepenune o0béma KUAKOCTH U TBEPJIOTO Tea.

Ornpenenenue pa3sMepoB MajbIX TEIN.
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W3mepenne TemmepaTypbl TIPpU IOMOIIM JKHUJAKOCTHOTO TEPMOMETpa W JIaTYMKa
TEMIIEPATYPHI.
6. IIpoBeneHue uccieqOBaHUs 1O IPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJETA MIAPUKA, MYIIEHHOTO
TOPU30HTANILHO, TEM OO0JIbIIIe, YeM OO0JbIlIe BHICOTA MyCKa.

Pa3nen 2. [lepBoHayaibHbIe CBeIeHUS O CTPOEHHUH BelllecTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJEKYJbI, UX pa3Mepbl. OMbIThI, TOKA3bIBAIOUINE TUCKPETHOE
CTpOEHHE BEIECTBA.

JIBukeHnne dactul] BemiecTBa. CBs3b CKOPOCTH JBIDKEHHST YACTHI[ C TEMIEpaTypoi.
BbpoynoBckoe nBuxenue, auddysus. BzaummoneiicTBue dYacTuil BeIIeCTBAa: MPUTSHKEHUE U
OTTaJKHUBaHUE.

ATrperaTtHbple COCTOSHUS BEIIECTBA: CTPOCHUE Ta30B, KUAKOCTCH W TBEPABIX (KPUCTALUTHICCKUX )
Ten. B3amMOCBS3b MeEXIy CBOWCTBAMH BEIISCTB B Pa3HBIX arperaTHBIX COCTOSHHUSAX W WX
ATOMHOMOJIEKYJIPHBIM cTpoeHueM. OCOOCHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.

Hemoncmpayuu.

1. HaGmtoneHnue 6pOyHOBCKOTO TBUKECHUSI.

2. Hab6monenune muddys3un.

3. HaOmonenue SIBIICHHH, OO0 BICHSIOIIUXCS MPUTSKEHUEM 150)1%1

OTTaJKWBAHUEM YaCTHI] BEIICCTBA.

Jlabopamopuvie pabomul u onvimol.

1. Ormenka raMeTpa aToMa  METOJOM pamoB  (C  WCIOJIb30BaHHEM

¢dororpadmuii).

2. OnbpITHI 110 HAOJIIOIEHUIO TETJIOBOTO PACHIMPEHUS Ta30B.

3. OmbIThI MO OOHAPYKEHUIO ACUCTBUS CHII MOJICKYJISPHOTO MPUTSHKEHUSL.

Pasnen 3. /IBu:keHne U B3aUMOAelicTBHE TeJlL.

Mexanuuyeckoe IBUKEHHE. PaBHOMepHOEe W HepaBHOMepHoe aBkeHue. CkopocTh. CpemHss



CKOPOCTb IPY HEPAaBHOMEPHOM JIBUKEHHUH. Pacuér myTH 1 BpeMEHM IBH>KCHHUSL.

SIBnenue uHepuuM. 3aKOH MHEpUMU. B3aumonelicTBue Tesl Kak NMPUYMHA U3MEHEHUS CKOPOCTU
IOBUKEHMsT Tenl. Macca kak Mepa uHEpTHOCTH Tena. IlmoTHocTh BemiecTBa. CBSI3b IUIOTHOCTH C
KOJIMYECTBOM MOJIEKYJI B eIMHUIIE 00BbEMA BEIIeCTBA.

Cuna Kak xapakTepUCTHKa B3auMoJercTBUs Ted. Cuiia ynpyroctd W 3akoH ['yka. M3mepenue
CWJIBl C MOMOIIBK JUHAMOMETpA. SIBIEHUE TATOTEHUS U cuia TshKecTH. Cuia TSHKECTH Ha APYIHX
mwia"Herax. Bec Tenma. HeBecomocTh. CroXeHHE CHUJI, HANpaBIEHHBIX [0 OJHOM MPSIMOM.
PaBHogelicTByromas cwi. Cuna tpeHus. TpeHue cKoIbXeHUs U TpeHUe Mokos. TpeHue B npupoje u
TEXHUKE.

Jlemoncmpayuu.

HaburoneHne MexaHMuecKoro JBUKEHMS Tea.

N3mepenne ckopocTy NpAMOIUHENHOTO IBUKEHUS.

Habmtoienue siBneHus: UHEPLUU.

Habumronenne u3mMeHeHus CKOpoCcTH MpY B3aUMOJICHCTBUU TeJL.

CpaBHeHuE Macc 110 B3aMMOJEHCTBUIO TEL.

CrnosxeHue cuj, HalpaBJIEHHBIX 110 OJHOM MPSIMOM.

Jlabopamopuusie padbomul u onvimot.

1. Ompenenenue CKOPOCTH PaBHOMEPHOTO JBMXKEHUS (IIApHKA B KUAKOCTH, MOJEIIN
AIEKTPUYECKOTO aBTOMOOMIIS U TaK J1ajiee).
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2. OrmpeneneHue cpeiHel CKOPOCTH CKOJIbXEHUS OpycKa WM IIapuKa IO HAaKJIOHHON
IIJIOCKOCTH.

3. OmnpezaeneHue MIOTHOCTU TBEPAOIO TENA.

4. OIBITHI, I€MOHCTPUPYIOUIME 3aBUCHUMOCTb pacTsDKeHUs (aedopmariuu) npy>KUHbI OT
MIPUJIOKEHHOMN CHJIBI.

5. OHI)ITBI, ACMOHCTPHUPYIOIMIUE 3aBUCUMOCTb CHUJIbI TPCHHUSA CKOJIBKCHUA OT BECa TCjia U
XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Paznen 4. JlaBjienne TBEPABIX TeJl, dKUIKOCTE U ra3oB.

HaBnenue. CrnocoObl YMEHBIICHHS U yBeNWYeHHs AaBieHus. JlaBieHue raza. 3aBHUCHMOCTH
JaBJeHUs raza oT o0b&ma, TemmepaTypsl. [lepenaua maBieHus TBEPABIMU TENaMH, KUAKOCTIMH H
razamu. 3akoH [lackans. [IHeBMaTHueckue ManuHbl. 3aBUCUMOCTD JIABJICHUS JKUJKOCTH OT TIIyOWHBI.
I'unpocratuueckuii napanokce. Coobmaromuecs cocyabl. [ uapaBiuueckie MeXaHU3MBI.

Atmocdepa 3emnu u atmochepHoe AaBienue. [[puuuHsl cymecTBOBaHUS BO3AYITHONW 000I0UYKH
3emmu. Ombit Toppuuennu. M3mepenue aTmochepHOro aaBlieHUs. 3aBHUCHMOCTh aTMOC(EPHOTO
JIABJICHUS OT BBICOTHI HaJl ypoBHEM Mops. [Ipubopsl s uaMepeHus: atMochepHOro AaBlICHUS.

JleiicTBrE KUIKOCTH U Ta3a Ha MOTPYXEHHOE B HUX Te0. BeiTamkuBaromas (apXxumenoBa) cuia.
3akon Apxumena. [InaBanue ten. BoznyxonnaBanue.

Hemoncmpayuu.
3aBUCUMOCTB JIaBJICHUS Ta3a OT TEMIEPATYPHI.

[lepenaya naBieHUs )KUIKOCTHIO U Ta30M.
Coobmaronyecs CoOCy/pl.

I'mppaBnryeckumii mpecc.

[TposiBnenue aeiicTBUs aTMOCHEPHOTO TABICHUSI.

AN A

3aBUCUMOCTh BBITAIKUBAIOUICH CHIIBI OT 00bEMa MOTPYXKEHHOM YacTH Tenla U IIIOTHOCTH
KHUJKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUIIBI BECY BBITECHEHHOM XKHUIKOCTH.

VYcnosue maBanysl TeN: IJIABAHUE WK NOTPYKEHHUE TEJ B 3aBUCUMOCTH OT COOTHOILIEHUS

~



IJIOTHOCTEH TeNa U JKUJKOCTH.

Jlabopamopuuvie padbomul u onvimot.

1. HccnenoBaHue 3aBUCUMOCTH Beca Tejia B BOE OT 00bEMa MOTrpyKEHHON B KUIKOCTh YacTU
Tena.

2. OrmpeneneHue BHITAIKUBAIOLIEH CUJIbI, IEWCTBYIOLIEH HA TENO, MOIPYKEHHOE B JKUIKOCTD.

3. IIpoBepka HE3aBUCUMOCTH BBITAIKMBAIOLIECH CUJIbI, JEHCTBYIOLIEH HA TEJIO B XKUIKOCTH, OT
Macchl Tela.

4. OnbIThl, IEMOHCTPUPYIOLINE 3aBUCUMOCTh BBITAJIKUBAIOILEH CHJIBI, ICHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHOM B )KUIKOCTh YaCTH TEJIA ¥ OT MJIOTHOCTH KUAKOCTH.

5. KoHcrpynpoBaHue apeoMerpa WIM KOHCTPYMPOBAaHHME JIOJKM M OIpeleicHue €€
Ipy30M0AbEMHOCTH.

Pa3znen 5. PadoTa 1 MOIIHOCTH. DHEPTHSsI.

Mexannueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs TUIOCKOCTh. [IpaBWiO paBHOBecHs  phluara.

[Ipumenenue mnpaBuia paBHOBECHUS pbluara K OJIOKY.

«3onoroe mpaswio» MexaHuku. KIIJ[ npocteix mexanusmoB. IIpocTele MexaHU3MblI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunetnueckas n noreHuuanbHas 3Heprus. [IpeBpanienne ogHoro suja
MEXaHUYECKOH HEPTUHU B APYTOH. 3aKOH COXPAaHEHUS YHEPIMH B MEXAHUKE.

Jlemoncmpayuu.

1. IIpumepsl NPOCTBIX MEXaHU3MOB.

Jlabopamopuvie pabomel u onvimel.

1. Ompenenenue paboThl CHUJIBI TPEHUS NPU PABHOMEPHOM JBI)KEHUH TeJa MO

TOPU30HTAIBHON ITOBEPXHOCTH.
2. HccrnenoBanue yciaoBUM paBHOBECHS pblyara.
3. HMsmepenue KII/l HakIOHHOI IIIOCKOCTH.

4. W3yueHue 3aKOHA COXPAHEHUS MEXaHUYECKON SHEPTUU.
8 KJIACC

Pa3gen 6. TenuioBble sIBJIEHHS.

OCHOBHBIE TOJIOKEHHS MOJEKYJSIPHO-KMHETUYECKOM TEOpPHM CTPOEHHMs BemecTBa. Macca u
pa3Mepsl  aroMoB M MoJekysd.  OmnbIThl,  MOATBEP)KJAIOIIME  OCHOBHBIE  TOJOXKEHHS
MOJIEKYJISIPHOKUHETUYECKON TEOPHUH.

Mogenu TBEPIOro, >KUIAKOTO M Ta3000pa3HOrO COCTOSIHMN BemiecTBa. Kpucramnuueckue u
amopdubie Tena. OOBsICHEHHE CBOMCTB ra3oB, JKUAKOCTEH M TBEPIBIX T HAa OCHOBE MOJOXKEHUN
MOJIEKYJISIPHO-KMHETHUECKOW Teopun. CMadynBaHUE U KalWUIAPHBIE SABJICHUS. TEII0BOE PaCIIMpPEHHE
U CXKaTHe.

Temnepatypa. CB3p TeMIEPATypbl CO CKOPOCTHIO TEIIOBOTO JBMKEHUS 4YacThll. BHyTpeHH:sA
sHeprusa. CrocoObl U3MEHEHUsI BHYTPEHHEH 3HEPruu: Terionepeaaya U coBeplieHne padoTsl. Bus
TEIUIONEPE1auu: TEMIONPOBOAHOCTh, KOHBEKIINS, N3JIyUEHHE.

KonnuectBo TemnoThl. VYienbHas TEMIOEMKOCTh BellecTBa. TemiooOMeH U TeIIoBOe
paBHOBecHe. YpaBHeHHe TeruioBoro OanaHca. IlmaBneHue W OTBepAeBaHME KPUCTATUMYECKUX
BEIIECTB. YienbHas TeroTa IuasieHus. [lapoobGpasoBanue u koHneHcauus. Vcnapenue. Kunenue.
VaenpHas Teruora napooOpa3oBaHMs. 3aBHCHMOCTb TEMIIEPATYpbl KHUIIEHUS OT aTMOC(HEpPHOTro
JIABJICHUSL.

BrnaxnocTs Bo3ayxa.



DHeprus TOIMBa. Y IeJbHAas TeII0Ta CrOpaHusl.
[Mpuntunsr pabotsl TeroBblx asurateneit KIIJ[ TemnoBoro asuraresns.
TenuoBble IBUTaTENN U 3aIIATA OKPYKAOIIEH CPEIbI.
3aKOH COXPAaHEHHUs U MIPEBPALLICHHS] SHEPTUH B TEIIOBBIX ITPOLIECCAX.
Jlemoncmpauuu.
Hab6mtonenne OpoyHOBCKOTO IBHIKEHUS.
Hab6nronenue muddysun.
Habumronenue siBiieHni cMauyMBaHUs U KalWLISIPHBIX SIBJICHUH.
HaburoieHune TerninoBoro pacimpeHus Te.
V3meHeHne naBiieHUsl Tra3a MpH U3MEHEHUHU O0BbEMa W HArPEeBAaHUU HIIM OXJIAXKIICHUH.
[TpaBuiia u3mMepeHus TeMuepaTypsbl.
Buasl Termonepenayu.
OxJax/1eHre Ipu COBEPILIEHUU PadOThI.
Harpeanue npu coBepiieHur pabOThl BHEIIHUMU CHUJIAMHU.
. CpaBHeHME TEMIOEMKOCTEN pa3InYHbIX BELLIECTB.
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. HaGmronenue kunenus.
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N

. Habmroienue noctosiHCTBA TEMIIEpATyphl IPU TIABICHUU.

13. Mopenu TEeIIOBbIX IBUTATEIEH.

Jlabopamopuvie pabomul u onvimel.

1. OnbIThI 110 OOHAPYKEHUIO JEHCTBUS CHUII MOJIEKYJISIPHOTO MPUTSKECHUS.

OnbITHI 110 BBIpAIIMBAaHUIO KPUCTAJJIOB [IOBAPEHHOM COJIM WJIU caxapa.

OneITH O HAOTIOACHUIO TEIJIOBOTO PACHIMPEHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEIL.
Ornpenenenne gaBiIeHUS BO3AyXa B OaUTOHE MITIPHIIA.
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OnbITEL, AEMOHCTPUPYIONINE 3aBUCHUMOCTh JAaBJIEHHUS BO3JyXa OT €ro o0béma u
HarpeBaHUs WU OXJIaXKICHHUS.
6. IIpoBepka rumore3bl TMHEHHON 3aBUCUMOCTH JUIMHBI CTOJIOMKA KUJIKOCTH B
TEPMOMETPHUUECKON TPYOKE OT TeMIIepaTyphl.
7. Habmonenue W3MEHEHUS  BHYTPEHHEU SHEpPruM  Tejla B pe3yibTare
Terionepeiay U paboThl BHEIIHUX CHIL.
8. HccnenoBanue siBICHHUS TEIUIOOOMEHA MPU CMENIMBAHUM XOJIOAHOW M TOPSYEH BOJIBI.
9. Ormpenenenue KOJIMYECTBA TEIUIOTHI, MOJIy9E€HHOTO BOJION npu
TEMI000MEHEe C HarpeThIM METAJUTMYECKUM IIUITHHIPOM.

10. OnpeneneHue yaeabHON TEMITOEMKOCTH BELIECTBA.

11. MccnenoBaHue npouecca UCIapeHus..

12. OnpeneneHnue OTHOCUTENIbHOM BIIaXKHOCTH BO3/TyXa.

13. OnpeneneHue yaebHOM TEIUIOTHI IJIaBJICHUS JIb/IA.

Paznen 7. DnekTpuyeckue  MAarHUTHbIE SIBJIEHHSI.

Onektpuzanus Ten. [[Ba poma siekTpuyecKUx 3apsaoB. B3aumopeilcTBUE 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCHMOCTH CHUJIBI B3aUMOJICHCTBHUS 3apsHKEHHBIX TeJI OT BEIWYHHBI 3apsoB U
PACCTOSIHUSI MEXIY TeJIaMu).

Onektpuueckoe Tmone. Hampsok€HHOCTh AIEKTPUYECKOTO Mo, [IpuHIMI  Cymepro3uimu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM yPOBHE).

Hocurenu snekTpuyeckux 3apsioB. DJIEMEHTAPHBIA 3JIEKTpUYecKuil 3apsan. CTpoeHue aroma.
[IpoBOIHMKYM M AVDIIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOIO 3apsiia.
DNEeKTpUYECKHUM TOK. Y CIIOBUS CYIIECTBOBAHUS SJIEKTPUUECKOr0 TOKa. ICTOUHUKY OCTOSIHHOTO



ToKa. JICHCTBUS DJIEKTPHUYECKOTO TOKA (TETUIOBOE, XUMHUUYECKOE, MAarHUTHOE). DJIEKTPUIYECKUN TOK B
KHUJKOCTSAX U razax.

Onexrpuueckas uenb. Cuna Toka. DnekTpruyeckoe HarpspkeHne. COnpoTHBIIEHUE ITPOBOAHMKA.
VYnenbHOe comnpoTuBieHUE BemiecTBa. 3akoH Oma ns ywactka uenu. llocienoBarenbHoe u
MapajieIbHOE COCAMHEHUE TIPOBOHUKOB.

PaboTta ¥ MOIIHOCTH 3JEKTPUYECKOro Toka. 3akoH Jlxoyms—JIeHna. DineKTpuueckue Henu U
MOTPEOUTENHN IEKTPUIECKON 2Heprun B ObITy. KOopoTkoe 3aMbIkaHue.

[TocrosnHble MarHuThl. B3auMOJEWCTBME TOCTOSIHHBIX MArHUTOB. MarHutHoe TIOJI€.
MaruuTHOE Tosie 3eMJIM M €ro 3HaueHue il kKu3HU Ha 3emie. OnbiT Opctega. MarHutHoe moJje
3JIEKTPUYECKOr0 TOKAa. [IpMEHEHHE 3IEKTPOMATHUTOB B TEXHUKE. Jl€MCTBHME MAarHUTHOTO IOJs Ha
MPOBOJIHUK C TOKOM. DJIEKTPOJABUTATENIb MOCTOSIHHOTO TOoKa. MCcroiab30BaHMe 3JIEKTPOABUTATENICH B
TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OIBITEI ®apanest. SIBieHune 3IIEKTPOMATHUTHOU VHYKIUH. IIpaBuio Jlenra.
Onektporereparop. CrnocoObl TOJYYEHHUS  DJIEKTPUYECKOW JHEPruu. DJINCKTPOCTAHIIMM  Ha
BO300HOBJISIEMBIX UCTOYHUKAX YHEPTHUU.

Hemoncmpayuu.

DIeKTpU3aIus TeI.
JIBa po/ia »IeKTpUUECKUX 3apsI0B U B3AUMOJICHCTBUE 3apsIKEHHBIX TEI.
Y CTpolcTBO U AEHCTBUE AJIEKTPOCKONA.
DneKTpocTaTUIecKasi WHIYKITHS.
3aKOH COXpaHEHUS DJICKTPUYECKHUX 3aPs/I0B.
[IpoBOIHUKY U JUDIIEKTPUKH.
MopenupoBaHu€ CUIIOBBIX IMHUM 3JIEKTPUUECKOTO TOJIS.
M cTOYHMKY OCTOSSHHOTO TOKA.
JlercTBUS JIIEKTPUUYECKOT 0 TOKA.
. DIIEKTPUUYECKUI TOK B )KUJIKOCTH.
. 'a30BBIi1 pa3ps.
. I3mepeHune cuiibl TOKa aMIepMeTpoM.
. I3mepenue 251eKTpruiecKoro HarpsiKEHUs! BOJIbTMETPOM.
. PeoctaT u Mara3uH conpoTHUBIEHUH.
. BzaumopeiicTBre MOCTOSTHHBIX MATHUTOB.

Lo N WDNRE
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. MOI[GJ'II/IPOBaHI/Ie HCEBO3MOXHOCTH pa3aCJICHU ITOJIFOCOB MarH1Ta.

=
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. MopenupoBaHue MAarHUTHBIX MOJIEW MOCTOSIHHBIX MarHUTOB.

. OnbIT Dpcrena.

. MarnuTHoe 1nose Toka. JIeKTPOMarHur.

. JlelicTBue MarHUTHOTO MOJIsi HA TPOBOJHUK C TOKOM.

. DNEKTPOJABUTATENb MMOCTOSHHOTO TOKA.

. UccnenoBanue siBIEHUS 3I€KTPOMAarHUTHOM UHIYKIUH.

. OnbiTel @apanes.

. 3aBUCUMOCTbH HaIpaBJICHUS HWHIYKIIMIOHHOT'O TOKa OT YCIOBUW  €ro
BO3HHUKHOBEHUS.
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25. DIIEKTPOreHepaTOp MOCTOSTHHOTO TOKA.

Jlabopamopuvie pabomul u onvimol.

1. OnbiTel 1O  HAOIIOACHUIO ANIEKTPU3ALUU Tel  WHAYyKUUEH U Tpu
CONPUKOCHOBEHHH.



2. HWccnenoBanue JCHUCTBUSL  AJIEKTPHUYECKOTO noJisi  Ha  TPOBOJHUKHU u
JIMRJICKTPUKH.

COopka u mpoBepKa padOThI AIEKTPUICCKOM SN TOCTOSTHHOTO TOKA.

M3mepeHue U perympoBaHue CHITbI TOKA.

N3mepenue u peryampoBaHue HAIPSKCHMUS.

o w kW

HccnenoBanue 3aBHCHMOCTH CHJIBI TOKa, WAYIIETO 4Yepe3 PE3HCTOp, OT COMPOTHUBIICHUS

pe3UCTOpa M HANPSDKEHHS HA PE3UCTOPE.

7. OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh AJIEKTPHUECKOTO CONPOTHUBIICHHS TIPOBOJHHUKA OT
€ro JUIMHBI, TUTOIAIH TIOTIEPEYHOT0 CEYCHHS U MaTepHara.

8. IlpoBepka mpaBuiIa CIIOKEHHS HANPSHKCHUH IPH TOCIECIOBATEIBHOM COCAMHEHUH IBYX
PE3UCTOPOB.

9. IIpoBepka mpaBuia i CUIbI TOKA MPH MapalIeIbHOM COCTMHCHUN PE3UCTOPOB.

10. Onpenenenne pabOThI HIEKTPUYECKOTO TOKA, HIIYIIETO YePE3 PE3UCTOP.

11. OnpeneneHue MOIITHOCTH AEKTPHUUECKOTO TOKa,  BBLIEIISIEMOI Ha
pesucrope.

12. UccnemoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO Yepe3 JIAMIIOYKY, OT HaIpsDKCHUS Ha
Hel.

13. Onpenenenue KI1/1 narpeBarenst.

14. VccnenoBaHne MarHUTHOTO B3aMMO/ICHCTBUS IIOCTOSIHHBIX MarHUTOB.

15. I/I3y‘~IeHI/IC MAarduTHOI' O 10JI4 ITOCTOSTHHBIX MAar"dimToOB npu nx
O00BEAMHEHNH U PA3ICIICHUN.

16. MccnenoBanue neiCTBUS SIEKTPUIECKOTO TOKAa HA MATHUTHYIO CTPETIKY.

17. OnbITHl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb CHJIBI B3aUMOJECHCTBHUS KaTyIIKH C TOKOM U
MarHuTa OT CHJIbI TOKA W HAIIPABJICHUs TOKA B KaTyIIKE.

18. M3y4eHne neiCTBUS MarHUTHOTO T10JIS1 HA ITPOBOJIHUK C TOKOM.

19. KoHcTpyupoBaHue U U3ydeHne paboThl HJIEKTPOIBUTaTENs.

20. U3mepenne KII/] anexTpoABUraTeIbHON yCTAHOBKH.

21. OnpITBl MO  MCCIEAOBAHUIO SIBICHUS JJIEKTPOMAarHUTHOM WHAYKLIMU: HCCIEIOBAHUE
M3MEHEHUN 3HAYEHUs U HAIllpaBJICHUS UHIYKIUOHHOTO TOKA.

9 KJIACC

Pa3gen 8. MexaHuueckue siBJIeHH.

Mexannueckoe JABukeHHME. MarepuanbHasg Touka. Cucrema otcuéra. OTHOCHTENBHOCTH
MEXaHMUYECKOT0  JABW)KEHMs. PaBHOMepHoe  mpsmosnHeliHoe — nBWkeHue. HepaBHomepHoe
psIMOJUHENHOE ABM>KeHne. CpellHsAs 1 MTHOBEHHAs! CKOPOCTb Tela TP HEPAaBHOMEPHOM JIBUKEHHH.

VYckopenue. PaBHOyckopeHHOe mnpsMonuHeiHoe amkeHue. CBoOomHoe mazeHue. OmbITH
lNasnmnes.

PaBHOMepHOE nBMXKEHHME MO OKpy>kKHOCTH. Ilepuon m wacrora oOparieHus.

JIuueitHas u yriioBast CKOpoCTH. LIeHTpOoCTpeEMHUTENBHOE YCKOPEHUE.

ITepsb1it 3akoH HeroToHa. Bropoit 3axkon HetotoHa. Tperuit 3akon Herotona.
[IpuHIMI cynepno3unny Cui.

Cuna ynpyroctu. 3akoH I'yka. Cuila TpeHMs: cuila TPEHHS CKOJIBKEHMS, CHJIa TPEHUs IO0KOS,
IpyTHUe BUIbI TPEHMUSL.

Cuna TsSKeCTU M 3aKOH BCEMHUPHOIO TATOTEHUS. Y CKOpPEHHE CBOOOIHOTO MajeHus. JBuxkeHue
a”eT Bokpyr CousHua. IlepBas kocmuueckast ckopocTb. HeBECOMOCTh U eperpys3KHu.



PaBHOBecue MarepuanbHOW TOUkH. AOCOMOTHO TBEpAoe Teno. PaBHOBecue TBEpIOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MoOMeHT cuiibl. LIeHTp TsokecTH.

Wmnynee Tena. W3menenwe wumnyiabca. MMiynbc cuiibl. 3aKOH COXpPaHEHMsI HMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

Mexanuueckasi pabota 1 MOIIHOCTb. PaboTa cuil TskecTH, ynpyrocTH, TpeHus. CBs3b SHEPTruu
u pabotel. IloreHnmanbHas 3Heprust Tena, MOAHITOrO HAJl MOBEPXHOCThbIO 3emud. [loTeHumanbHas
9HEprus cxarTod mnpykuHbl. KuHernueckas sHeprusi. TeopemMa O KMHETHMYECKOM 3HEPIUU. 3aKOH
COXpaHEHUsI MEXaHUYECKOW IHEPTUU.

Jlemoncmpayuu.

1. HalGmoeHre MeXaHu4ecKoro IBUKEHUS TeJla OTHOCUTENbHO Pa3HbIX TE OTCUETA.

2. CpaBHeHue InyTedl M TPAeKTOPUH JBHKEHUS OFHOTO M TOrO K€ Tela OTHOCUTEIBHO
pa3HbIX TN OTCYETA.

3. H3mepeHune cKopocTU U YCKOPEHUSI IPSIMOJIMHEWHOTO JBU)KEHUSI.

4. HccrnenoBaHue NpU3HAKOB PABHOYCKOPEHHOT'O JIBUKEHHUSL.

5. HaGmroneHue ABUKEHUS TeJa [0 OKPYKHOCTH.

6. HaOmronenne MexaHU4ECKHUX SIBJICHUM, IPOUCXOIALINX B CUCTEME OTCUETA
«Tenexka» npu  e€  paBHOMEPHOM U YCKOPEHHOM JIBHKEHUU
OTHOCHUTEIIEHO KaOMHETa (PU3UKH.
3aBUCUMOCTb YCKOpPEHHsI Tella OT Macchl Tejia U JeHCTBYIOIIEH Ha HEro CHJIBbL

8. HalGmroneHue paBeHCTBa CUJI ITPU B3aUMOJEHCTBUU TEI.

9. M3meHeHue Beca Tea MpU YCKOPEHHOM JIBMKEHUU.

10. Ilepenaya ummnyJsbca Mpu B3aUMOACHCTBUM TEL.

11. [IpeoOpa3oBaHus S3HEPTUU PU B3aUMOJEHCTBUH TE.

12. CoxpaHeHue UMITYJIbCa IPU HEYIPYTOM B3aUMOJIEHCTBHH.

13. CoxpaHeHue UMITyJIbca PU a0COTIOTHO YIIPYTrOM B3auMOJIEHCTBUH.

14. HaGmroieHue peakTUBHOTO JIBHKEHUS.

15. CoxpaHeHue MEXaHUYECKOM SHEPTUH ITPU CBOOOHOM MaJICHUU.

16. CoxpaHeHnEe MEXaHNYECKOW YHEPTUU NPY JABHKEHUU TeJIa MO IEHCTBUEM NIPYKUHBI.

Jlabopamopuvie pabomel u onvimel.

1. KoHcTpyupoBaHuE TpaKTa JUlsl pa3roHa U JAJbHEHIIEr0 paBHOMEPHOIO JBMKEHMS IIapUKa
WM TEJIEKKH.

2. OmnpeneneHue cpegHed CKOPOCTH CKOJBXKEHHMS Opycka WM JBIJKEHHs IIAapUKa [0
HAaKJIOHHOM TIOCKOCTH.

3. OmpeneneHue YyCKOpEHHUs Tela IMpPH PaBHOYCKOPEHHOM JBMKEHHUM IO HAKJIOHHOM
IIJIOCKOCTH.

4. HccnenoBaHue 3aBHCUMOCTH IMYTH OT BPEMEHHM NIpPU PAaBHOYCKOPEHHOM JBI)KEHUH 0e3
Ha4yaJIbHOW CKOPOCTH.

5. IlpoBepka rumoTresbl: €CiIM MPH PAaBHOYCKOPEHHOM JBH)KEHHWU 0Oe3 HaudalbHOW CKOPOCTH
IIyTH OTHOCATCA KakK psj HEYETHBIX YHCEN, TO COOTBETCTBYIOIIUE ITPOMEXYTKH BPEMEHHU
OJINHAKOBBI.

6. HccnenoBaHue 3aBUCHMOCTH CUJIbI TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIBHOTO J1aBJICHUSI.

7. Omnpenenenne K03 HUIMEHTA TPEHHS CKOIBKEHUS.

8. Omnpexnenenue KECTKOCTHU MPYKHUHBI.

9. OmnpeneneHue pabOThI CUIIBI TPEHUS IPU PABHOMEPHOM JBMKEHUH T€Jla MO FOPU30HTAIBLHON

MIOBEPXHOCTH.



10. Onpenenenue pabOTHl CHUJIBI  YOPYrOCTH TpU MOIBEME TIpy3a C  HCIOJIb30BaHUEM
HETOBMKHOTO U TIOABMYKHOTO OJIOKOB.

11. M3y4yeHue 3aKk0Ha COXPAHEHUs] DHEPTUU.

Pa3gen 9. Mexanuveckue KoJjie0aHUsS U BOJTHBI.

Konebarenpnoe nBmwxenne. OCHOBHBIE XapaKTEPUCTHKH KOJEOAaHWI: TMepHoJ, YacroTa,
amMIuInTyna. MatemaTHuecKUi U Ipy>KMHHBIN MasTHUKU. [IpeBpalienre 3Hepruu npu KojaedareabHOM
JBUKECHUM.

3aryxatomue KosiebaHus. BboiHykaeHHble KosieOaHus. Pe3onanc. MexaHuyecKue BOJIHBI.
CpolicTBa MexaHn4deckux BOJH. IIpojonbHBIE M MoOIEepeuHble BONHBI. J[JIMHA BOJHBI U CKOpPOCTH €€
pacrnpocTpaHeHus. MexaHn4ecKHe BOIHBI B TBEPIOM TeJ€, CEHCMUYECKUE BOIHBI.

3ByK. I'poMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3Byka. IHppa3ByK U yibTpa3ByK.

Hemoncmpayuu.

HaGnronenue kosneGaHuMi Ten 1mMoja ASWCTBUEM CHIIBI TSHKECTH U CHJIBL  YIIPYTOCTH.

HaGnronenue konebanuii rpy3a Ha HUTU U Ha TIPY>KHHE.

Habmronenne BEIHY K ICHHBIX KOJIEOaHUI U pe30HaHCa.

PacnpocTpanenue npo10JibHBIX U ITONEPEYHBIX BOJH (HA MOJIENN).

Haburonenne 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYyCTHYECKHUI PE30HAHC.

Jlabopamopuvie pabomul u onvimel.

1. Onpenenenue 4aCTOTHI U Iepuoza KoJieOaHui MaTEMaTU4ECKOIO
MasiTHHKA.

2. OrmpeneneHue 4acTOThl U epro/ia KoJeOaHUH NPYKUHHOTO MasiTHUKA.

3. MHccnenoBanue 3aBUCUMOCTH NEepHOAA KoeOaHUH MOABEILIEHHOIO K HUTHU IPy3a OT JJIMHbI
HUTH.

4. VccnenoBaHue 3aBUCUMOCTH MEPHOJIa KOJIEOaHUH MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a.

5. IIpoBepka HE3aBUCHMMOCTH Iepuojia KojeOaHWH Ipy3a, MOABEIIEHHOIO K HUTH, OT MacChl
rpysa.

6. OmnbITHI, JIEMOHCTPUPYIOIIHE 3aBUCUMOCTh nepuoaa KoJeOaHui
IIPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU NPYKUHBI.

7. W3mepeHue ycKopeHus CBOOOHOTO MaIeHHsL.

Pa3gen 10. DinekTpoMarHuTHoeE 1MoJie M 3J1eKTPOMATHUTHbIE BOJIHBI.

ONEKTPOMarHuTHOE MOJIE. JJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH.

ok wnNeR

[IIxana 3neKTpOMAarHUTHBIX BOJIH. MICTIOJIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa cseta. CKopocTh cBeTa. BonHOBbIE CcBOiCTBa CBETa.

Hemoncmpayuu.

1. CBONCTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BonHOBBIE CBOMICTBA CBETA.

Jlabopamopnuvie padbomul u onvimot.

1. M3ydeHue CBOICTB 3JEKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMIIBHOTO TeneoHa.

Pa3nen 11. CBeToBbIe sIBJIEHHUS.

JlyueBas moniensb cBera. Mictounuku ceera. [IpsMmonnHeiiHoe pacnpocTpaHeHre cBeTa. 3aTMEHUs
Comaua u JIyssl. Otpaxenne cBeta. [1mockoe 3epkasio. 3aKOH OTpa)XeHHUsI CBETA.

[Ipenomnenue cBera. 3aKOH mpesoMiieHHs cBeTta. [lodHOE BHYTpEHHEE OTpa)K€HUE CBETA.
Hcnonbs30BaHKe MOJTHOTO BHYTPEHHETO OTPAXKEHUS B OITHYECKUX CBETOBOJIAX.

JIunza. Xox nydeit B nmuH3e. Ontudeckas cuctema ¢oroarnmapara, MUKPOCKONA M TEJIECKOTIA.



I'na3 kak ontudeckas cucteMa. ban3opykocTh U 1aTbHO30PKOCTb.
Paznoxenue Genoro cera B crektp. OmbiTel HptoroHa. CioxeHHE CIEKTPaJbHBIX I[BETOB.
Jucnepcus cera.
Jlemoncmpayuu.
[IpsimonuHETHOE pacIpOCTPAHEHUE CBETA.
OtpakeHue cBeTta.
[Tomrydenue u300pa>keHUM B INIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
IIpenomnenue cpera.
Orntuyeckuii CBETOBO/I.
Xop mydeid B coOMparomei JIMH3e.
Xop ydel B pacCEenBaroIeH JINH3E.
[Torydenue u300pa>keHuil ¢ MOMOIIBIO JIMH3.
[Tpuniun gericTBus GoToanmapara, MUKPOCKOIIA U TEJIECKOTIA.
10. Mopaens riasa.
11. Pa3noxeHue Oeoro cBera B CIIEKT.
12. [lonyuenue Oenoro cBeTa MpH CI0KEHUH CBETa Pa3HbIX 1IBETOB.
Jlabopamopuusie padbomul u onvimot.
1. HccrnenoBaHue 3aBUCUMOCTH YIJIa OTPAKEHMsI CBETOBOIO Jyya OT yIJia aJeHHs.
2. HM3yuenwue xapakTepHUCTUK N300pakeHHsI IpeIMeTa B IJIOCKOM 3epKaJie.
3. HccnenoBaHue 3aBUCUMOCTH yTJla IPEJIOMJIEHUSI CBETOBOTO JIyya OT yIJla aJeHus Ha
TPAHUIIE «BO3LYX—CTEKIIO».

W oo N R WDNR

[Tonyuyenue n306pakeHU ¢ TOMOIIBIO COOUPAOIIEH JTUH3BL.
Omnpenenenne GOKYCHOTO PACCTOSTHUS M ONTHYECKON CHIIBI COOMPAIOIIEH JINHBHI.
OnBITHI 110 Pa3I0KEHUIO OEJ0ro CBETA B CIEKTP.

Nowv s

OnpITHl O BOCHIPHUATHIO 1IBETA MPEIMETOB NMPU UX HAOIIOAEHMM Yepe3 LIBETOBBIC
(bUIBTPHI.

Pasznen 12. KBanToBbBI€ SIBJICHUS.

OmnwiTel Peszepdopaa u mmanerapHas mojenb aroma. Mogenb atroma bopa.
Hcnyckanue n nornouenue ceeta aromom. KBaHTel. JIMHE4aThIe CIIEKTPHI.

PannoaktuBHOCTH. Anb(a, O6eTta- U ramma-uznydeHus. Ctpoenue atomMHoro sjapa. Hykionnas
MoOJienb aToMHOro sijpa. M3oronsl. PagnoaktuBHble npeBpaieHus. [lepuon mosypacnaga aTOMHBIX
anep.

SAnepHple peakuuu. 3aKOHBI COXPAHEHHUs 3apsIOBOTO U MacCOBOTO UHUCENl. JHEPrusl CBA3H
aToMHBIX sfep. CBs3b Macchl W 3Hepruu. Peakuuu cuHTe3a W AeneHus sjaep. VICTOUHMKHM 3Hepruu
ConHua u 3B€31.

SAnepnas sHepretuka. JleicTBUs paAiOaKTUBHBIX U3JIyYEHUHN Ha )KMBbIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3ITy4eHUs U TOTJIOLICHHUS.
CrexTpsl pa3IMYHbIX T'a30B.

CnekTp Bogopoaa.

Habmionenue TpekoB B kamepe Buiibcona.
Pabora cuérunka HOHU3UPYIOMIUX U3TYyYSHHH.

o vk wWwNPRE

Perucrpanus nznyueHust IpupoaHbIX MUHEPAJIOB U IPOAYKTOB.
Jlabopamopuusie padbomsl u onvimot.
1. HaOmroeHue CIUIONIHBIX U TMHEHYAThIX CIIEKTPOB U3TYUYCHHUS.



2. HccnenoBaHue TPEeKOB: U3MEPEHHME DHEPTUU YACTUIBI IO TOPMO3HOMY ITyTH (TI0

dboTorpadusm).

3. M3mepeHue pagroakTUBHOIO (hOHA.

IloBTOPHUTE/IBLHO-000011IA10IIINI MOAYJIb.

[ToBTOpUTENBEHO-0000IAIONINIT MOAYJIb TPEAHA3HAYEH Ui CHCTEMaTH3aluud u 0000uieHus
MPEIMETHOTO COJCPXKAHUSA M OINbITA ACATEIbHOCTH, MPHOOPETEHHOTO TMPU M3YUYCHHUH BCEro Kypca
¢u3uKK, a Takxke IS MOJArOTOBKM K OCHOBHOMY TOCYIApCTBEHHOMY 3K3aMEHY MO (QH3HKE s
00ydJaronuxcsi, BRBIOPaBIIUX 3TOT YUSOHBIN MPEIMET.

[Ipy m3ydeHun NaHHOIO MOAYJIS PEATU3YIOTCA U CUCTEMAaTU3UPYIOTCS BUJBI JEATEIBbHOCTH, HA
OCHOBE KOTOPBIX O0ECIIEUMBACTCS JOCTHKEHHME MPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX
pe3yabTaToB 0O0y4YeHHs, (OPMHUPYETCS eCTECTBEHHOHAy4yHass TPaMOTHOCTb. OCBOEHHE HAyYHBIX
METOJI0OB HCCJIEI0OBaHMsI SIBJICHUH NPUPOJIbI U TEXHUKHU, OBJIA/IECHUE YMEHUSAMU OOBICHATH (hU3nUecKue
SBJICHUsI, IPUMEHAS IOJy4YEHHble 3HAHWSA, peUIaTh 3aJadyd, B TOM 4YHCJIE KAuyeCTBEHHbIE M
SKCIIEpUMEHTAIbHEIE.

[IpyHIMIIHATBHO NEATENBHOCTHBIA XapakTep AAHHOTO pasjena peain3yercs 3a CY4ET TOro, 4To
00y4JaroImuecst BBITIOIHSIOT 3aJaHHsI, B KOTOPHIX UM IPEJIaracTcs:

Ha OCHOBE MOJIyYCHHBIX 3HAHWH pacro3HaBaTh W HAYYHO OOBSICHATH (PU3UYECKUE SBICHUS B
OKpY’Karollel Npupoie U MOBCEIHEBHON KHU3HH;

UCIOJb30BaTh HAy4YHbIE METOJbl MCCIENOBaHUSA (PU3MUECKUX SBICHUH, B TOM 4YHCIE IS
MIPOBEPKH THITOTE3 U MOTYYCHHUS TEOPETUICCKUX BBIBOJIOB;

OOBSICHATh Hay4YHbIE OCHOBBI Hau0oJIee BaKHBIX JIOCTUKEHUN COBPEMEHHBIX TEXHOJIOTIH, HAalpuMep,
MPAKTUYECKOTO UCTIOIB30BAHUS PA3IIMYHBIX HCTOYHUKOB SHEPIHU HA OCHOBE 3aKOHA MPEBPAIICHUS U
COXpaHEHHS BCEX M3BECTHBIX BUIOB YHEPTUH.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUsA INPOI'PAMMBI o
OU3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

N3ydenne pu3MKM Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs HANPABIEHO HA JIOCTHKEHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
B pesynbpraTte nzydenust GpuU3MKM Ha YpPOBHE OCHOBHOTO 0OlIero oopazoBaHus y oOydaromerocs
OyyT COpMHUPOBAHBI CIIECTYIOIIUE JIMYHOCTHBIE PE3YIbTAThl B UACTH:
e 1) IaTpHOTHYECKOTr0 BOCIIUTAHUSA:
e - MIPOsIBIIEHHE UHTEpECca K HCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUIMCKOHN (PU3HUECKON HAYKH;
e - [[EHHOCTHOE OTHOIIEHHE K JOCTHKEHHUSIM POCCUNCKUX YUEHBIX-(PH3UKOB;
e 2) rpaIaaHCKoOro v JyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:
e - TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B OOCYXICHHH OOIIECTBEHHO3HAYUMBIXH OSTHYECKUX
npo0JeM, CBI3aHHBIX C PAKTUIECKUM IIPUMEHEHHUEM JIOCTHIKECHUH (DU3UKH,
e - OCO3HAaHHE BAXXHOCTH MOPATHHO-ITHYECKHUX MPUHIIUIIOB B JEATEITLHOCTH YUEHOTO;
e 3)3CTeTH4ecKOro BOCIIMTAHUS:
e - BOCIPHITHE JCTETHUECKUX KadecTB (pu3mueckod HayKd: €€ TapMOHHYHOTO MOCTPOCHHS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;
e 4) IEHHOCTH HAYYHOTO MO3HAHUS:
e - OCO3HAHME LEHHOCTU (PU3MUYECKON HAyKH KaK MOUIHOTO MHCTPYMEHTa MO3HAHUS MHUPA, OCHOBBI
Pa3BUTHS TEXHOJIOTUM, BAXKHEHIIEH COCTABIISIIOLIECH KYJIbTYpHI;
e - pa3BUTHE HayYHOU JTI0O03HATEIHHOCTH, UHTEPECA K UCCIIEI0BATENIbCKON JeSITeTbHOCTH;



e 5) popMupoBaHus KYJbTYPbI 310POBbsl U IMOLMOHAJIBLHOTO GJIATONOJIYYHSI:

e - OCO3HaHHE IIEHHOCTH 0€e30MacHOro odpasza XKU3HU B COBPEMEHHOM TEXHOJIOTUYECKOM MHDE,
BaXHOCTU MpaBuUil 0€30MacCHOr0 MOBEACHHS Ha TPAHCIOPTE, Ha JOpOorax, C 3JICKTPUUECKUM U
TEIJIOBBIM 00OPYTIOBAaHUEM B IOMAIIIHUX YCIOBHUSX;

e - chopmupoBaHHOCTH HaBbIKa pediiekcuu, MPU3HAHUE CBOETO IMpaBa Ha OMIMOKY W TAaKOTO Ke
IpaBa y JApyroro 4eiaoBeKa;

e 6) TPYA10BOr0 BOCIIHTAHHUS:

e - AaKTUBHOE YYacTH€ B pEIIEHUWU NPAKTHUYECKUX 3adad (B paMKax ceMbH, 00pa3oBaTelIbHOI
OpraHu3aIui, ropoja, Kpasi) TEXHOJOTMYECKOH M COLMaIbHOW HaIMpaBIEHHOCTH,
TpeOyIOIIMX B TOM YHCIIe U PU3NYECKUX 3HAHUM;

e - MHTEpEC K MPaKTUUYECKOMY U3YUYECHHIO Mpodeccuid, CBSI3aHHBIX ¢ (GUUKOIL;

e 7)3K0JIOTMYECKOT0 BOCIIUTAHUS:

e - OpUCHTAlMs Ha NMpUMEHEeHHe GU3NYECKUX 3HAHUU JJIS pEelIeHUs 3a7a4d B 00JIaCTU OKpY>Karoleit
Cpelbl, TUIAHWPOBAHUS MOCTYNKOB M OIICHKHM HMX BO3MOXKHBIX IOCJEICTBUN NJIS OKpY’Karolei
Cpelbl;

e - OCO3HAHHUE II00ATHFHOTO XapaKTepa HKOJOTUICCKUX MPOOIJIEM U MyTEH UX PeIICHHS;

e 8) ajanTanuu K U3MEHSIOIMMCS YCIOBHSAM COIHAILHONH H MPUPOIHOI cpeabl:

e - MOTPeOHOCTHh BO B3aMMOJICHCTBHM TPU BBITIOJHCHHH HMCCICIOBAHUN U TPOEKTOB (DHU3HUSCKOM
HAINPaBIEHHOCTH, OTKPBITOCTH OMBITY M 3HAHUSIM JIPYTHX;

e - [IOBBILICHUE YPOBHA CBOCI KOMIIETEHTHOCTHU Yepe3 MPAKTHUYECKYIO IS TeTbHOCTh;

e - MOTPeOHOCTh B (JOPMUPOBAHUU HOBBIX 3HAHH, B TOM 4YHCJEe (HOPMYIUPOBATH WUICH, TOHSITHUS,
TUTIOTE3bI 0 (PU3NYECKUX OOBEKTAX U SBJICHUSX;

e - OCO3HaHHE JePUIUTOB COOCTBEHHBIX 3HAHWUN U KOMIIETEHTHOCTEN B 001acT (PU3MKHY;

e - [JJAHMPOBAHHUE CBOETO PAa3BUTHS B MPUOOPETEHUH HOBBIX (PU3UUYECKUX 3HAHUM;

e - CTPEeMIICHHE aHAIM3UPOBATH U BBISBIISATH B3AUMOCBSI3H IMPUPOIBI, OOIIECTBA M IKOHOMUKHU, B TOM
YHCIie C UCTIOJIb30BaHUEM (DM3UMUECKHUX 3HAHUM;

e - OIICHKA CBOWX JICHCTBUH C y4ETOM BIUSHUS Ha OKPYKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aThHBIX
IIOCJIEJICTBHM.

METANIPEJIMETHBIE PE3YJIBTATBI

B pe3ynbraTe ocBOeHHs MPOrpaMMbl MO (U3MKE HA YPOBHE OCHOBHOTO OOIIIEro 0Opa3oBaHUs Y
oOywarorierocss  OyayT  copMHUpOBaHBI ~ MeTanpeaMeTHble  pe3yJbTaThl,  BKJIIOYAIOIINE
IMO3HAaBaTCJIbHBIC YHUBCPCAJIbHBIC y‘Ie6HBIe HeﬁCTBHﬂ, KOMMYHHKATHBHBIC YHUBCPCAJIbHBIC y‘-Ie6HI)Ie
NeNCTBUS, pETYJISITUBHBIE YHUBEPCAJIbHbBIE YUeOHbIe TEHCTBUSI.

Ilo3naBatenbHbIe YHHMBepcaJbHble Yy4yeOHble aeiictBusi ba3oBble

JIOTHYEeCKHe JeiicTBUA:

e  BLIABITH U XapaKTepU30BaTh CYIICCTBEHHBIC TIPU3HAKU 00BEKTOB
(sIBJICHUI );

e YCTaHABJIMBATh CYIIECTBEHHBIN NpPU3HAK KiIaccU(UKAIMKM, OCHOBAHUSA I OOOOIICHUS U
CpaBHEHUS,

e BBIABIATH 3aKOHOMEPHOCTH W TPOTHUBOPEYHsI B paccMaTpuBaeMbIX (aKTax, JaHHBIX H
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3MUECKUM SIBIICHUSIM;

e BBISABIATH TNPUYUHHO-CICJACTBCHHBIC CBS3U TMPU M3yYEeHUW (UBHUYECKUX SBICHHA U



NPOIECCOB, JeNaTh BBIBOABI C KCIOJB30BaHUEM JACAYKTHBHBIX H  WHIYKTHBHBIX
YMO3aKIIOYCHH, BBIIBUTATH TUIIOTE3BI O B3aUMOCBSI3AX (PU3NICCKUX BEITHYNH;
CaMOCTOSTEIIbHO BBIOMpaATh CIOCOO pemieHus ydeOHoM (u3nueckol 3amaum (CpaBHEHHE
HECKOJIbKUX  BapUaHTOB  pelIeHUs, BbIOOp Hambosiee TMOAXOIAMIET0 C  y4ETOM
CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ncciienoBaTeIbCKHeE TeHCTBYS:

KCII0JIb30BaTh BOMPOCHI KaK UCCIIEI0BATENbCKUI HHCTPYMEHT MTO3HAHUS;

IPOBOAUTH IO CAMOCTOSITEIbHO COCTaBIIEHHOMY IIJIaHY OIIBIT, HECIIOXHBIN (pu3nueckuii
9KCIIEPUMEHT, HEOOJIbIIIOE HCCIIeI0BaHUE (PU3UYECKOTO SIBICHUS;

OLICHMBAaTh Ha MPUMEHUMOCTh M JIOCTOBEPHOCTh HH(GOpPMALMIO, MOJIYUYEHHYI0 B XOJe
MCCJICTOBAHMSI UITU SKCIIEPUMEHTA;

CaMOCTOSITENILHO (HOPMYITUPOBAThL OOOOIICHUS W BBIBOJBI IO PE3yJIbTaTaM IPOBEIEHHOTO
HAOJIIOZICHUS, OTIBITA, UCCIICIOBAHNUS,

MPOTHO3MPOBATh BO3MOXKHOE JalbHEiIee pa3BUTHE (PUIUYECKHX IPOIIECCOB, a TaKKe
BBIIBUTaTh MPEINOJI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Pa6ora ¢ nundopmanmeii:

OPUMEHSTh Pa3UYHbIE METOJbl, WHCTPYMEHTHl W 3alpochl MpHU TOUCKE U OTOOpe
uH(pOpMaLIMU WIH JaHHBIX ¢ yU4ETOM MPEAIoKeHHON yueOHOoM (pu3nueckoit 3a1auu;
AHATM3UPOBATh, CHCTEMATU3UPOBATh U MHTEPIIPETUPOBATh MH()OPMALIUIO PA3IMYHBIX BUIOB
1 GOpM IIpeICTaBICHHS,

CaMOCTOSITENIbHO ~BBIOMPATh ONTHUMAIbHYIO (OpMy MpeICTaBiICHUS HHPOpPMAUH U
WLTIOCTPUPOBATH pelIaeMble 337]a4i HECIOKHBIMU CXeMaMH, AUarpaMMaMu, HHOU rpadukoit
1 UX KOMOMHAIIUSIMH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJIbHBIC y‘leﬁl—lble JeicTBUA:

B XOJIe 0OCYXKIeHUsI Y4eOHOTO Marepuaia, pe3yiabTaToB JaOOpaTOPHBIX PabOT U MPOEKTOB
3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYX IaeMOUM TEMbI U BBICKA3bIBaTh WUJICH, HAIICJICHHBIEC HA
peleHue 3aauu 1 moaaepkanue 01aroxkenaTeTbHOCTH OOIIEHMS,;

COTIOCTABJISITh CBOM CYKJICHHUS C CYXKICHUSMHU APYTUX YYACTHUKOB JHANIOra, OOHAPYKUBATh
pa3inure U CXOJICTBO MO3UIINN;

BBIP@XKaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCHMEHHBIX TEKCTaX;

nyOJIMYHO MPEICTaBIATh PEe3yJbTaThl BHIMOJIHEHHOTO (PHU3UYECKOTO OMbITAa (IKCIIEPUMEHTA,
HCCJICIOBAHMSI, IPOCKTA);

MOHUMATh W HCIOJIb30BaTh MPEUMYINECTBA KOMAHIHOM W HWHAWBHUIYaTbHOU pabOTHI mpu
pelIeHnr KOHKPETHON (PU3NYECKON MPOOIIEMBL;

NPUHUMATh TEJIM  COBMECTHOM JICSITEILHOCTH, OPTraHHW30BBIBATh JCUCTBHS IO e
JOCTYIKEHHIO: paclpeeliaTh POJH, OOCYXKIAaTh IPOIECCHl W PE3ybTaThl COBMECTHOMN
paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JFOICH;

BBIMIOJHATh CBOIO 4acTh pabOThI, JOCTUTas KAyeCTBEHHOIO pe3yibTara IO CBOEMY
HAIPABIICHUIO U KOOPJAHHHUPYSI CBOU JCUCTBHS C IPYTUMHU WICHAMHU KOMAaH/IbI,

OIICHUBATh KAa4eCTBO CBOETO BKJIaJa B OOMIUH IMPOJIYKT IO KPHUTEPHSIM, CAMOCTOSITEIHHO
c(hOpMYyJIUPOBAHHBIM YYACTHHUKAMU B3aUMO/ICHCTBUSA.

PeryasiTuBHbIe YHHBepCaJIbHbIe yuyeOHbIe AercTBUSA

Camoopranu3aunms:



BBISIBJIATh MTPOOJIEMBI B J)KM3HEHHBIX M YUEOHBIX CUTyalMsIX, TPEOYHOIUX

JUIS pelieHus (GU3NYECKUX 3HAHMIA;

OpPUEHTUPOBATHCS B PA3IMUHBIX [10/1X0/1aX IMPUHATHUS PEIICHUH (MHAUBUIYaJIbHOE, IPUHITHE
pelleHus B IpyMNIe, IPUHATHE PELIEHUI TPYIIION);

CaMOCTOSITENIFHO ~COCTaBIISITh ITOPUTM  pelIeHus (u3nueckod 3amaud  WIM  IUIaHA
UCCIICIOBAaHUS C Y4YETOM HMEIOIIUXCA pPECypcoB M COOCTBEHHBIX BO3MOJKHOCTEH,
apryMeHTHPOBATh IIPEIaraéMble BAPUAHTBI PEILICHUM;

J€J1aTb BBI60p n 6paTB OTBCTCTBCHHOCTH 3a PCHICHUE.

CaMOKOHTPOJ'[L, AMOIUOHAJIbLHBII HHTEJIJIEKT:

JlaBaTh aJCKBAaTHYIO OLCHKY CUTYallUU U IIpeyIaraTh IUIaH €€ N3MEHEHUS;

OOBSACHATh NPUUUHBl JOCTUXKEHUS (HEIOCTHIKEHUS) pe3yJbTaTOB JESITEIBbHOCTH, IaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHBBI B JESITEIBHOCTh (B TOM YHCIE€ B XOJ BBINOJIHEHUS (DU3UYECKOTO
UCCJIEIOBaHMS WIM IIPOEKTa) HA OCHOBE HOBBIX OOCTOATEIHCTB, M3MEHUBIIUXCS CUTYalUH,
YCTaHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LIEJIU U YCIOBUSM;
CTaBHUTH ce0sl Ha MECTO JPYTOro YellOBeKa B XOJI€ CIIOpa MM AUCKYCCHH Ha HAyYHYIO TEMY,
HOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

pu3HaBaTh CBOE MPaBO Ha OMIMOKY MpU perieHnH GU3NYECKUX 3a/a4 UIU B YTBEPKACHUIX
Ha HAY4YHbIE TEMBI U TaKOE K€ MPaBO APYIrOro.

HNPEAMETHBIE PE3YJIbTATbI

K koH11y 00yueHus B 7 kJjiacce IpeMeTHbIE Pe3yIbTaThl HA 0A30BOM YPOBHE JIOJKHBI OTPaXKaThb
c(OPMHPOBAHHOCTh Y O0YHAIOIUXCS YMEHUI:

UCTIOJIB30BaTh MOHATHUS: (DU3WYECKHE M XMMHUYECKHE SIBICHUS, HAOIIOIEHHE, SKCIIEPUMEHT,
MO/IeJIb, TUIIOTE3a, €ANHUIIBI (PU3NUYECKUX BETMYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSHUS
BemecTBa (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHWYECKOoe JBHKEHHE (PaBHOMEPHOE,
HEpaBHOMEPHOE, TPSMOJMHEHHOE), TPACKTOpHs, PABHOACUCTBYIOMIAs CWia, IedopManus
(ympyras, miaacTu4eckas), HEBeCOMOCTh, COOOIIIAIOIINECS] COCYIbL;

pasnuyath sBiIeHUA (AU(Py3us, TEmIoBOE IBMKEHHME YaCTHUI] BEIECTBA, PAaBHOMEPHOE
JBIDKEHUE, HEpaBHOMEPHOE JBIJKEHHE, WHEpLHMs, B3aHUMOACHUCTBUE Tel, pPaBHOBECHE
TBEPIBIX TN C 3aKPEIUIEHHOW OCHI0 BpAIICHWs, IMepefada JABJICHUS TBEPABIMH TellaMH,
KHUIKOCTSIMH W Ta3aMHu, arMoc(epHOe [aBjcHWE, IUIaBaHWE Tell, TPEBPALICHUS
MEXaHMYECKOW DHEPTUH) 10 OMHCAHUIO0 WX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE;

pacrio3HaBaTh MPOSBICHUE U3YUYEHHBIX (PU3MUECKUX SBJICHUN B OKpPY’)KAIOLIEM MHUpPE, B TOM
grcie (pU3nYecKue SBJICHHUS B TIPUPOJIC: PUMEPHI ABIKEHHS C Pa3IMYHBIMUA CKOPOCTSIMH B
KMBOW W HEXHMBOH TpPUPOJAE, NEHCTBUE CHIIBI TPEHHS B TPUPOAEC W TEXHUKE, BIHMSHHE
aTMOC(EepHOTo JaBlIeHUs Ha )HUBOW OPraHu3M, IJIaBaHUE PbIO, PbIYary B TeJe YeJI0BeKa, IpU
3TOM MEPEBOJUTH MPAKTUYECKYIO 3a7auyy B y4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3HaKku) GU3HUECKUX SIBICHUM;

OIMCHIBATh HM3yUYCHHBIC CBOWCTBA Tel W (U3UYECKUE SIBICHHS, HCIONB3Ys (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEIIECTBA, BPEMsI, MyTh, CKOPOCTh, CPEAHSS CKOPOCTb,
CHJIa YIpPYyrocTH, CWJIa TSDHKECTH, BEC TeNa, CWiIa TPEHHs, JAaBjieHue (TBEPAOro Tena,
’KUJIKOCTH, Ta3a), BHITAJKMBAIONIAsl CHJIa, MeXaHW4eckas paboTa, MOLIHOCTb, IUIEYO CHIIbI,



MOMEHT CHJIbl, KOA()(PUIMEHT TMOJIE3HOr0 JEWCTBUS MEXaHU3MOB, KHHETHYECKas |
NOTEHIMAJIbHAS DHEPTus), NPU ONHCAHUU MPABUIBHO TPAKTOBATh (DHU3MUYECKHH CMBICI
UCTIOJIB3YEMBIX BEIMYUH, UX OOO3HAYECHUS M €IWHUIBI (U3UUECKUX BEJIWYHMH, HAXOIHUTH
(dbopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (U3UYECKYIO BEIMUUHY C IPYTUMH BEJIMYUHAMH, CTPOUTD
rpaduKu U3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEJIIUYUH;

XapaKTepU30BaTh CBOMCTBA Tel, (PM3MUECKUE SIBJICHHUS M IMPOLIECCHl, UCIONB3Ys IpaBHiia
CIOXKeHus cui (BIOJIb OAHOM mpsiMoi), 3akoH ['yka, 3akon Ilackams, 3akoH Apxumena,
MPaBUJIO paBHOBECHS pbluara (0J0Ka), «30JI0TO€ MPABUIIO» MEXAaHUKH, 3aKOH COXpPaHEHUS
MEXaHUYECKOUN YHEPTHH, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYJIIMPOBKY 3aKOHA U 3aMHCHIBATH
€ro MaTeMaTU4eCKOe BhIPAXKCHHUE;

OOBSACHATH (PU3NYECKUE SBIICHUS, MPOLIECCHl U CBOWCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTUPOBAHHOTO XapakTepa: BBIABISATh MPUIMHHO-CIIEICTBEHHBIE
CBSI3H, CTPOHUTH OOBSICHEHHE M3 1—2 JOTMYECKUX IIaroB C OMOpod Ha 1—2 HM3ydeHHBIX
CBOIiCTBa (pU3NUYECKUX SBICHUHN, PU3NIECKUX 3aKOHA WIIK 3aKOHOMEPHOCTH,

pemaTth pacu€THbIC 3a/1aud B 12 IeMCTBUS, UCIOIB3YS 3aKOHBI U ()OPMYJIbI, CBSA3BIBAIOIINE
¢u3nYecKue BEIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3a/1au 3allUChIBaTh KPATKOE yCIOBHUE,
MOJICTaBIATh (pu3MUeckue BeMMYMHBI B (GOPMYIbl W TMPOBOJUTH pACUEThl, HAXOAWTH
CIpaBOYHBIC JaHHbIC, HEOOXOJUMBIC ISl PEUICHHS 3a]ad, OLEHUBATh PEATUCTHUYHOCTD
MOJTy9eHHOU (PU3NYECKON BEITMUNHBI,

pacrto3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH (PU3NICCKUX METOJIOB, B
OMKMCAHUU MCCIIEOBAHUS BBIICISTh IPOBEPsieMOe MPEANoIoKeHue (TUIOTe3y), pa3andarh U
UHTEPIPETUPOBATh TMOMYYSHHBIH pe3yibTaT, HaXOAWUThb OIMMOKA B XOJAE OIBITA, JAeiaTh
BBIBOJIBI 110 €T0 PE3yJIbTaTaM;

MIPOBOJIUTH OTBITHI 1O HAOMIOMCHUIO (PU3MUECKUX SIBICHUM WM (PU3NYECKUX CBOMCTB TEII:
dbopMynpoBaTh MPOBEpPSEMbIE MPEANOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEATI0KEHHOTO
000pyAOBaHNs, 3aMMCHIBATh XOJI OMbBITa U (POPMYITHPOBATH BHIBOIBL;

BBITIOJIHSITh TPSIMbIE M3MEPEHUs PACCTOSHUSA, BPEMEHH, MacChl Tella, 00bEMa, CHIBI U
TEMIIEpaTypbl C WCIIOJH30BAHUEM AaHAJIOTOBBIX W IU(PPOBBIX NPUOOPOB, 3aMUCHIBATH
MOKa3aHusl TPUOOPOB C YUETOM 33JaHHOMN aOCOIIOTHOM MOTPEUTHOCTH U3MEPEHHIA;

e IPOBOAMTH HCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (U3NYECKOM BEIWYMHBI OT APYroil C
MCIIOJIb30BaHUEM MPAMBIX W3MEpPEHUI (3aBUCUMOCTH IYTH PaBHOMEPHO JBMIKYILErOCs Tena
OT BPEMEHH JIBWKEHUS Tella, CUJIbl TPEHHsI CKOJIbKEHMs OT Beca Tella, KauecTBa 00paboTKU
MIOBEPXHOCTEN T€I M HE3aBUCUMOCTH CWJIBI TPEHHUS OT IUIOIIAAU COINPUKOCHOBEHUS TeEll,
CWJIBI YIIPYTOCTH OT yAJMHEHUSI TPY>KUHBI, BBITAJIKUBAIONIEH CUIIBI OT 00bEMa MOTpyKEHHOM
YacTH TeJla U OT IUIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTHU Teja, OT INIyOHUHBI,
Ha KOTOPYIO IOTPYKEHO TE€JO, YCIOBHH IUIaBaHUS TEJ, YCIOBUIl paBHOBECUS pblyara
0JI0OKOB), y4acTBOBaTh B IUITAHMPOBAHWU Y4YeOHOTO HCCIIEOBAaHUS, COOMpaTh YCTaHOBKY U
BBIMIOJHATh U3MEPEHHs, CleAysd TMpeAJIOKEHHOMY IUIaHy, (QUKCHPOBAaTh pPE3yJIbTaThl
MOJTyYeHHOM 3aBUCUMOCTH (PU3UYECKMX BEIUYMH B BUAE NPEIIOKEHHBIX TaOIUI] U
rpaduKoB, IeNaTh BHIBOJIBI 110 pe3yJIbTaTaM HUCCIIEIOBaHUS;

MPOBOANTH KOCBEHHbIE U3MEPEHUsI PU3NYECKUX BEIIMYMH (IJIOTHOCTH BEIIECTBA KUAKOCTU U
TBEPAOrO Tejla, CUIa TPEHHUS CKOJIbKEHHS, JaBJieHHE BO3/AyXa, BBITAJIKHBAIOLIAs CHIIA,
NEUCTBYIOIIAs Ha TOTPYXKEHHOE B KUAKOCTH Telo, KOA(P(OUIIMEHT IOJIE3HOTO JEeUCTBUS
IPOCTBIX MEXAHU3MOB), CIEAYs MPEAIOKEHHON MHCTPYKIMHU: NIPU BBIOJIHEHUN U3MEPEHUN
coOuparh SKCIIEPUMEHTATILHYIO YCTAHOBKY U BBIUMCIISATH 3HAU€HHUE UCKOMOMN BEITHUYUHBI,
co0JI01aTh MpaBHUiia TEXHUKHA 0€30MaCHOCTH TIpH padboTe ¢ 1abopaTopHbIM 000pyA0BaHUEM;



yKa3bIBaTh NPUHIUIBI JEHCTBHS MPUOOPOB M TEXHHMUYECKHX YCTPOMCTB: BECHI, TEPMOMETP,
JUHAMOMETp, COOOIIAIOIINECs] COCYyAbl, 0apoOMeTp, phlYar, MOJBMKHBIA M HEMOABMKHBINA
0JI0K, HAKJIOHHAS IUIOCKOCTB;

XapaKTepHU30BaTh MPUHIHUIIBI JCUCTBHUS W3yYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOUCTB C
OIoOpol Ha HX omucaHus (B TOM 4YHCIIE: MOJIIUIHUKH, YCTPOMCTBO BOJONPOBOJA,
THJIPABIMYECKUN MIPECcC, MAaHOMETp, BHICOTOMED, MOPIIHEBOM HACOC, apEOMETp), UCTIONb3Ys
3HaHUS O CBOMCTBaxX (IM3MYECKHX SIBICHUA M HEOOXOAWMBIE (U3UUECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

IPUBOJIUTH IPUMEPHI (HAXOIUTh HHPOPMAIHIO O IMIPUMEPax) MPAKTUIECKOTO UCTIOJIb30BAHUS
¢u3nueckux 3HAHUI B TIOBCEJHEBHOM >KM3HU Ui oOecredeHuss Oe30MacHOCTH TIpU
oOpamieHnn ¢ npuOopaMH U TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3I0pOBbS U
COOJTIOIEHUS] HOPM DKOJIOTUYECKOTO TIOBEICHHS B OKPYKAIOLIEH Cpe/ie;

OCYIIECTBIISATH OTOOP MCTOYHUKOB MHpOpMAIMU B MIHTEpHETE B COOTBETCTBUU C 33aHHBIM
MOWCKOBBIM 3aIPOCOM, Ha OCHOBE HMEIOMIMXCS 3HAHUH W IMyTEM CpPaBHEHHS Pa3JIMYHBIX
MCTOYHUKOB BBLICISTH HH(DOPMAINIO, KOTOPAs SIBISIETCS IPOTHBOPEYMBON UM MOXKET OBITH
HEJJOCTOBEPHOU;

UCIIONIb30BAaTh TIPH BBIMOJIHEHUH Y4YEOHBIX 3aaHUil HAay4YHO-TIOMYJISAPHYIO JIUTEPATYPY
(U3NIECKOT0 CO/epIKaHUs, CIPaBOYHbIE MaTepuaibl, pecypchl ceTh VHTepHeT, BianeTh
npuéMaMH KOHCIIEKTHPOBAHMS TEKCTa, MpeoOpa3oBaHus WH(POPMAIMK M3 OJHON 3HAKOBOU
CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBCHHBIC KpPATKHE IMMHUCHMEHHBIE M YCTHBIC COOOIICHHS HAa OCHOBE 2-—3

HMCTOYHUKOB MH(pOpMaluu (HU3HUECKOTO COJIEp’KaHus, B TOM UYHCIE IMyOJIMYHO JeNaTh KpaTKue
COOOIIECHHUS O pe3ybTaTaX MPOEKTOB UM YUYEOHBIX HCCIIEOBAaHUM, NpPH 3TOM TI'PaMOTHO
NOHATUIHBIN anmnapat Kypca (PU3MKH, COITPOBOKIATH BBICTYIIJICHUE MPE3eHTalueH;

IMPpU BBIITOJIHCHHUN y‘{e6HBIX IIPOCKTOB U HCCIIeT0BaHUM pacnpeacisiTh 00S13aHHOCTH B rpynre
B COOTBCTCTBHHM C ITIOCTABJICHHBIMHU 3adadaMH, CICIWUTH 3a BBIIIOJHCHUEM IlJIaHaA ﬂeﬁCTBHﬁ,
aICKBATHO OILICHUBATb COOCTBEHHBII BKJIa B ACATCIIBHOCTL TIPYIIbI, BBICTPANBATDH
KOMMYHHKAaTHBHOC BSaPIMOI[efICTBHC, YUUTbIBasA MHCHHUEC OKPYKArOIIHX.

K xoH1y 00yuenus B 8 kjiacce npeMeTHbIE pe3yIbTaThl HA 6230BOM YPOBHE JOKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y 00YUAIOIUXCS YMEHUI:

UCIIOJB30BaTh TOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE [BIKEHHE aTOMOB U
MOJIEKYJI, arperarHble COCTOSIHMSI BEIIEeCTBA, KpUCTAJUIMUECKUEe U aMop(dHble Tena,
HACBHIUICHHBIH M HEHACBHIIIEHHBIM Tap, BJIAXHOCTh BO3JyXa, TEMIIEpPAaTypa, BHYTPEHHSS
DHEPrus, TEIUIOBON JBUraTElb, SJIEMEHTAPHBIN AIIEKTPUUYECKHI 3apsl, IEKTPUUYECKOE TIOJIE,
IIPOBOJAHMKH U JUAIEKTPUKHU, TIOCTOSIHHBIN 3JIEKTPUUYECKUHA TOK, MATHUTHOE TIOJIE;

pa3iauuaTh SBJIEHUS (TEIUIOBOE pACIIMpEHHEe M C)KaTue, TeIulonepenaya, TeIrIoBOe
paBHOBECHE, CMauMBaHUE, KaNWUISPHbIE SBJICHUS, HCIapeHHe, KOHAEHCAIUs, IJIaBJICHHE,
KpUcTalmu3anus  (OTBepleBaHKE), KHUIIEHWE, Terlonepenadya  (TEIUIONpPOBOJHOCTD,
KOHBEKIIMSI, W3JIyYEHHUE), DIIEKTpU3alus TeJ, B3aUMOACHCTBHE 3apsAloB, JEHCTBUS
JIEKTPUYECKOTO TOKa, KOPOTKOE 3aMblKaHHWE, B3aUMOJEHCTBHE MAarHuTOB, JEWCTBUE
MarHUTHOTO IOJISI Ha IPOBOJAHUK C TOKOM, 3JIEKTPOMAarHUTHAsI UHIYKIUS) MO OMHCAHHUIO UX
XapaKTepHBIX CBOHCTB M Ha OCHOBE OIIBITOB, JIEMOHCTPUPYIOIIMX JAHHOE (QHU3UYECKOEe
SBJICHUE;

pacro3HaBaTh MPOSIBICHUE W3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPY’KaIOLIEM MHUpE, B TOM
yucie (U3NYECKUE SIBICHUS B IMPUPOJE: IMOBEPXHOCTHOE HATSXKEHUE U KallWJUIIpHBIC
ABJICHUSl B NPUPOJE, KPUCTAUIBI B mpupoae, uzinydeHue ColiHLa, 3aMep3aHue BOIOEMOB,



Mopckue Opu3bl, 00pa3oBaHHE POCHI, TyMaHa, WHEs, CHEra, 3JEKTPUUECKHUE SIBJICHUS B
aTMocdepe, MEKTPUIECTBO KHUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMIH, Apeiid MoocoB,
pPOJIb MAarHUTHOI'O MOJIS JUJISl KU3HU Ha 3eMile, MOJIAPHOE CHUSIHME, NPU 3TOM IE€PEBOJIUTH
MPAKTUYECKYI0 3aJadyy B Y4ueOHYIO, BBIACNATh CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKK)
buznyecKuX SIBICHUI;

e ONKCHIBaTh H3yYEHHbIE CBOICTBAa Ten M (PU3MYECKHE SBJICHUS, MUCHOJb3Yys (usnueckue
BEJIMYMHBI (TEMIIEpaTypa, BHYTPEHHAS SHEPrusi, KOJIMYECTBO TEIUIOTHI, YeIbHas TEIIOEMKOCTb
BEIIECTBA, YJeNbHas TEIJIOTa IUIABJIEHUS, YJelbHas TeIUloTa MapooOpa3oBaHUs, YIelbHas
TEIJIOTa CTOPAHUS  TOIUIMBA, KOA((UIMEHT TIOJIE3HOTO  JIEHCTBHS  TEIJIOBOM MAallIWHBbI,

OTHOCUTEJIbHAS BJIAXXHOCTb BO3JyXa, OJCKTPUYECKUH 3aps], CHIA TOKA, O3JIEKTPUYECKOE

HanpsDKEHHUEe, CONPOTUBIIEHUE IPOBOJHUKA, Y/AEIbHOE CONPOTUBIIEHUE BellecTBa, padora U

MOIITHOCTh 3JIEKTPUYECKOI'0 TOKA), IPU ONMUCAHUM MPABUIBHO TPAKTOBaTh (U3NYECKUN CMBICI

WCTIOJIb3YEMBIX BEJIHMYUH, 0003HAUCHHS U €IMHULBI (PU3NIECKUX BEIHMYUH, HAXOIUTH (POPMYJIHI,

CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYI0 BEIMYUHY C JPYTHMMH BEIMYMHAMH, CTPOUTH TpaduKu

U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEJINYMH;

e XapakTepu30BaTb CBOMCTBA Tell, (PU3UYECKUE SIBICHUS U IPOLECCHI, MCIOJIb3Ysl OCHOBHbBIE
HOJIOKEHHUS  MOJICKYJIIPHO-KUHETUYECKON  TEOpUM  CTPOEHMsl  BEILEeCTBA,  IPUHIIMII
CYIEpIO3UIMM NoJe (Ha KauyecTBEHHOM YPOBHE), 3aKOH COXpaHEHHs 3apsaa, 3akoH Oma
JUIsL ydacTKa 1enu, 3akoH Jlxoyns—JIeHna, 3aKOH COXpaHEHHs! dHEPruu, MpU 3TOM JaBaTh
CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €r0 MaTEMaTUYECKOE BBIPAXKEHUE;

e OO0BACHATH (PU3UUECKUE IPOLECCHl U CBOICTBA TE€Jd, B TOM YMCJIE M B KOHTEKCTE CUTyalUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISABIISITh IPUYMHHOCIIEICTBEHHBIE CBSI3U, CTPOUTH
00BsicHeHHe U3 1—2 JOrMYecKux IMaroB ¢ onopoil Ha 1-2 M3y4YeHHBIX CBOMCTBA (U3HUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

e pemaTh pacy€THbIE 337a4u B 2—3 AEUCTBUS, UCTIONIb3Ys 3aKOHBI U (POPMYJIBI, CBSI3bIBAIOIIIE
¢u3nyeckre BEIMUMHBL: HA OCHOBE aHAJIM3a YCIOBHS 33aJjauy 3allMChIBaTh KPAaTKOE yCIOBHUE,
BBISIBJISITH HENOCTATOK JAaHHBIX JJIS PELIeHWs 3a7aud, BbIOMpaTh 3aKOHBI U (HOPMYIIbI,
HeoOXOouMbIe JUIsl €€ pellleHus, IPOBOAUTh Pacd€Thl U CPaBHUBATh IMOJIyYEHHOE 3HAUCHHE
(¢u3M4ecKoil BEITMUMHBI C U3BECTHBIMU JIaHHBIMU;

e pacro3HaBaTb IPOOJEMbI, KOTOPbIE MOXKHO PEHIUTh NMPH MOMOIIU (PU3MUECKUX METOMOB,
UCIIOJIb3YSl OIMCAaHUE HCCIEI0OBaHUS, BBIACIATh MPOBEPSiEeMOEe MPEINOI0KEHUE, OLIEHUBATh
MPAaBUJIBHOCTD MOPSsIIKA IPOBEIEHUS UCCIIEJOBAHMSI, JIEJIaTh BBIBOIBI;

e TPOBOJUTH OMBITHl MO HAOMIOACHUIO (PU3NYECKUX SBIECHUN WM (PU3MYECKUX CBOMCTB Tem

(KamwuIsipHbIE SIBJICHMS, 3aBHCHMOCTH JIaBJICHHS BO3JyXa OT ero o0béMma, TemmepaTyphl,

CKOPOCTH TIpollecca OCTBIBAaHUSI M HarpeBaHUs IPU H3JIyYEHUU OT LBeTa MH3JIydaromen

(moruyomaroniei) MOBEPXHOCTH, CKOPOCTb HCIApPEHHs BOJBI OT TEMIIEpATypbl XUAKOCTH U

wionaad €€ MOBEPXHOCTH, 3JIEKTPHU3aLUs Tel M B3aUMOIECHCTBHE JJIEKTPUUYECKHX 3aps/IoB,

B3aMMO/JICIICTBUE TOCTOSHHBIX MAarHUTOB, BH3yalM3aldsi MarHUTHBIX TIOJI€H MOCTOSIHHBIX

MarHuToB, AEMCTBHUSI MAarHUTHOTO TOJISi HAa MPOBOJHUK C TOKOM, CBOMCTBAa 3JIEKTPOMAarHuMra,

CBOMCTBA  3JEKTPOJBUTATENsl  MOCTOSHHOTO  TOKa):  (OpMYyJIUpOBaTh  IPOBEpsiEMbIE

NPEINOI0KEHUs, cOOMPaTh YCTAaHOBKY M3 TMPEAJONKEHHOTO 000OpYyIOBaHMS, ONHUCHIBATH XOJ

OIbITa M (POPMYJIMNPOBATH BBHIBOJIBI;

e  BBINOJHSTH NPSMbIE U3MEPEHUsI TeMIepaTyphl, OTHOCUTEIBHON BIIAXXHOCTU BO3IyXa, CHJIbI
TOKa, HaNpsOKEHUS C HCIOJb30BAHHMEM aHAJIOrOBBIX MPUOOPOB U JAaTUYUKOB (PUIUUECKUX
BEJIMYMH, CpaBHHUBATh pE3YyJbTaThl H3MEPEHUH ¢ y4€TOM 3aJaHHON  aOCONFOTHOM
MOTPEIIHOCTH;



e TIPOBOJUTH HKCCIICOBAHNE 3aBUCHMOCTH OIHOW (U3MYECKOM BEIMYMHBI OT APYrol C
MCIIOJIb30BAaHUEM TPSAMBIX HU3MEPEHUHN (3aBUCHUMOCTb CONPOTHUBIICHHS NPOBOJHUKA OT €ro
JUIMHBI, IUJIOLIAAM IONEPEYHOI0 CEYEHUs U YACIBHOIO COIpPOTUBICHUS BEIIECTBA
IPOBOJHMKA, CHJIBI TOKA, MJIYLIEr0 4Yepe3 MPOBOAHUK, OT HANPSIKEHHUS Ha INPOBOAHHUKE,
UCCIICIOBAaHME  IIOCJIEA0BAaTEIbHOIO U MapajuIeIbHOIO  COEAMHEHUH IPOBOJHHUKOB):
IUIAHUPOBATh HCCIIEJJOBAaHME, COOMpATh YCTAaHOBKY M BBIIOJHATh HW3MEpPEHUs, CIELys
NPEUIOKEHHOMY TUIaHy, (PUKCHPOBATh pE3yJbTaThl IMOJYYCHHOH 3aBUCUMOCTH B BHUJIE
TaOIuI U TpaUKOB, AEIaTh BBIBOABI [10 pe3yJIbTaTaM HCCIIEeI0BAHHUS;

e IIPOBOJUTh KOCBEHHbIE H3MEpEeHUs (U3MYECKHX BeNUYMH (yJesbHas TeIIOEMKOCTh
BELIECTBA, CONPOTHUBIIEHHE IPOBOAHMKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOIO TOKA):
IUIAHUPOBaTh ~ U3MEPEHHUs, COOMpaTh  OAKCIHEPUMEHTAJbHYIO  YCTaHOBKY,  CIEAys
IPEJI0KEHHON MHCTPYKIUH, U BBIYUCIISTh 3HAUEHUE BEJTUUNHBL;

e co0rO/1aTh MpaBUIIa TEXHUKHU 0€30M1acCHOCTH MpH padoTe ¢ 1a00paTOpHBIM 000PYI0BAHUEM;

e  XapakTepU30BaThb MPUHIUIIBI JIEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKUX YCTPOMCTB C
ONOpOil Ha MX OmMcaHus (B TOM 4YUCIIE: CHUCTEMa OTOIJIEHUS JIOMOB, TMIPOMETp, IapoBas
TypOMHa, aMIIepMETpP, BOJIBTMETP, CUETUHK IEKTPUUECKON SHEPTUHU, IIEKTPOOCBETUTEIbHBIE
npuOOpbI, HarpeBaTeIbHbIE JIEKTPOIPUOOPHI (IPUMEPHI), IEKTPUUECKUE TPETOXPAHUTENH,
AIIEKTPOMArHuT, 3JEKTPOJBUIATEIb MOCTOSIHHOIO TOKA), MCIOJIb3Yys 3HAHHUA O CBOWMCTBAX
bu3nueckux ABICHUNA U HEOOXOAUMbIe (PU3UUYECKHE 3aKOHOMEPHOCTH;

e pacro3HaBaTh IPOCTbIE TEXHUYECKUE YCTPOUCTBA U MU3MEPUTEIbHBIE TPUOOPHI 110 CXeMaM U
CXEMaTUYHBIM PUCYHKaM (KUAKOCTHBI TEPMOMETpP, TEPMOC, ICUXPOMETP, THUTPOMETD,
JIBUTATE€lb  BHYTPEHHETO CrOpPaHMs, DJIEKTPOCKOI, PpPEOCTaT), COCTABJIATH CXEMBbI
AIIEKTPUYECKUX IIEMel C IMOC/IeOBATEIbHbIM M NapajuIeIbHBIM COEIMHEHUEM 3JIEMEHTOB,
pasinyas ycJIoBHble 0003HAUEHUS 3JIEMEHTOB IEKTPHUUECKUX LeTeH;

e MPUBOAUTH MPUMEPHI (HAXOIUTH UH(OPMALIUIO O IPUMEpax) NPaKTHUECKOT0 UCIIOIb30BaHUS
¢u3nyecKkux 3HaHUM B TIIOBCEAHEBHOM JKM3HU I oOecrieuyeHusi O€30MacHOCTH IpU
oOpamieHun ¢ npuOOpaMM M TEXHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/10pOBbS HU
COOJTIOJIEHHsS] HOPM 3KOJIOTMYECKOI0 MIOBEACHHUS B OKpY KaloIle cpese;

e OCYILECTBJIATh MOUCK HMH(pOpManuu (U3NYECKOro cojepxaHusi B VHTepHeTe, Ha OCHOBE
UMEIOUINXCA 3HAaHUH W MYTEM CpaBHEHUS [JOMOJIHUTEIBHBIX HCTOUYHUKOB BBIJEISTH
UH(OPMaLINIO, KOTOpasi SIBJIETCS IPOTUBOPEUNBOM MIM MOXKET OBITh HEJOCTOBEPHOM;

e UCIOJb30BaTh IPH BBHIIOJHEHWU YUYEOHBIX 3aJaHUM HayYHO-TIOMYJISPHYIO JIUTEparypy
(bu3NYeCKOro coaepkaHus, CIpPaBOYHbIE MaTepuaibl, pecypcbl cetu VHTepHeT, BIadeTh
npuéMaMi KOHCIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus MHGOpPMAIMU U3 OAHOW 3HAKOBOM
CUCTEMBI B JIpYTYIO;

e co37aBaTh COOCTBEHHbIE THCbMEHHBIE U KpaTKHe YCTHBIE CooOlIeHus, o00o00mas
MH(POPMALIMI0O M3 HECKOJbKUX HMCTOYHMKOB (DU3UYECKOTO COJIEpP)KaHUsA, B TOM YHCIE
nyOJIMYHO TMPENCTaBIATh Pe3yJbTaThl MPOEKTHOW HIIM HMCCIEI0BAaTENbCKOW J1EATEeIbHOCTH,
OpU 3TOM TPaMOTHO HCIIOJIb30BaTh HM3YUYCHHBIM MOHATHHHBIM anmapaT Kypca (U3MKH,
COIPOBOKAATh BBICTYIIJIEHUE NTPE3EHTALIUEN;

e TIpU BBHINOJIHEHUH YYEOHBIX TMPOEKTOB M HCCIENOBaHUN (PHU3MYECKHX TPOIIECCOB
pacnpenensiTh 00s13aHHOCTH B IPYIIE B COOTBETCTBUU C IIOCTABJICHHBIMU 33aJ]auaMU, CIETUTh
3a BBIIOJHEHUEM IUIaHA JEHUCTBUH M KOPPEKTHUPOBaTh €ro, aJeKBaTHO OLEHUBATh
COOCTBEHHBI BKJIaJA B JIEATENBHOCTh TPYIBL, BBICTPAaWBaTh KOMMYHHMKATHBHOE
B3aUMO/IEIICTBHE, IPOSABIIASA TOTOBHOCTh pa3peliaTb KOHQIUKTHI.

K koH1y o0yuenus B 9 kjiacce nmpeMeTHbIE pe3yIbTaThl Ha 0A30BOM YPOBHE JIOJDKHBI OTPaXKaThb



c(hOpPMHUPOBAHHOCT Y OOYYAIOIIMXCS YMEHUMN:

UCIIOJIB30BaTh  IIOHATHUA: CUCTEMa  OTCUY€ra, MaTepuaJbHas TOYKA, TPACKTOPHS,
OTHOCHUTEJIBHOCTh MEXaHHYECKOTO JBIXKEHHS, Aedopmanus (ymnpyras, IUIacTHYEcKas),
TPEHUE, LICHTPOCTPEMUTEIILHOE YCKOPEHHUE, HEBECOMOCTb W IIEPErpy3KH, LIEHTDP TAKECTH,
abcoyIIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPLOro Teja, PABHOBECHE, MEXAHWYECKHE
KoJIeOaHUsl M BOJIHBI, 3BYK, HH(PaA3BYyK M YJIbTPA3BYK, JCKTPOMATHUTHBIC BOJHBI, IIKaja
AIIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JAIbHO30PKOCTb, CHEKTPHI HCITyCKaHHUS U
HOIJIOIEHMs, anb(da, 6eTa- U raMMa-u3Iy4YeHUs, U30TOIIbI, AepHas SHEPreTUKa;

e pa3nuuaTh SBJIEHUS (PaBHOMEPHOE U HEPABHOMEPHOE IMPSIMOJMHENHOE [BUKEHHE,
PaBHOYCKOPEHHOE IPSMOJIMHENHOE IBUKEHHME, CBOOOJHOE IaJEHUE TeJl, PAaBHOMEPHOE
JBYDKEHUE 10 OKPYXKHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE ABMIKEHHE, KOJIeOATeIbHOE
JBIDKEHHUE (3aTyXalollMe U BbIHY)KJCHHbIE KOJIeOaHUs), PE30HAHC, BOJIHOBOE JBH)KEHUE,
OTPa)KEHUE 3BYKA, NPSMOJIMHEHHOE PACIPOCTPAHEHUE, OTPAXKEHUE U IIPEIOMIICHUE CBETA,
[IOJIHOE BHYTPEHHEE OTPA’KEHUE CBETA, Pa3JIOKEHHUE OEIoro CBeTa B CIEKTP U CIOXKEHHUE
CIEKTPAJIbHBIX LBETOB, JIUCIEPCHUsI CBETA, ECTECTBEHHAS] PaJUOAKTUBHOCTb, BOSHUKHOBEHUE
JUHEWYaTOro CIEKTpa M3JIy4YeHHsI) [0 ONMCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOMINX JTaHHOE (PH3HUUECKOE SBJICHNUE;

pacro3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUYECKUX SBICHUN B OKpYIXKAIOIIEM MHpE (B TOM
yrcie GU3NIeCcKrue SBICHHS B MIPUPOJIC: PUIMBEI U OTIUBBI, JBIKeHUE TuiaHeT CoHeuHOU
CUCTEMBI, PEaKTUBHOE JBM)KEHUE >XMBBIX OPraHU3MOB, BOCHPUSTHE 3BYKOB >KUBOTHBIMHU,
3EMJIETPSACEHUE, CEHCMUYECKHE BOJIHBI, I[yHAMH, 3XO, LIBETA TEJI, ONTUYECKHUE SIBICHUS B
npupojie, Ouoioruyeckoe AEUCTBUE BHJIMMOIO, YIbTPadUOJIETOBOTO U PEHTIE€HOBCKOTO
U3ITy4YEHUl, €CTECTBEHHBIM paAuOaKTUBHBIA (DOH, KOCMHUYECKHE JIy4H, PpPaglOaKTHUBHOE
U3JTyuYeHUE NPUPOJHBIX MHUHEpAIOB, AEMCTBHE PaJAMOAKTHBHBIX W3JIyYEHHUN HA OPraHu3M
4eJoBeKa), MpU OSTOM IMEPEeBOAUTh MPAKTUYECKYIO 3ajady B Yy4eOHYIO, BBIIEIATH
CylIeCTBEHHbIE CBOMCTBA (PU3HAKK) PU3UUECKUX SBJICHUL,

ONMCHIBATh M3yYEHHBIE CBOICTBA Te€l M (PU3MYECKHE SIBICHUSA, UCHOJb3Ys (U3NYECKUE
BEJIMYMHBI (CpelHsAsl M MIHOBEHHass CKOpPOCTh Teja IpHU HEPaBHOMEPHOM JIBUKEHUH,
YCKOpEHUE, MEpPEMEIIECHUE, IyTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJa YIPYrOCTH, CHJIA
TSKECTH, YCKOpEHHE CBOOOJHOrO TMajeHus, BEC Tela, UMIYJIbC Tela, HMITYJIbC CHIIbI,
MeXxaHuyeckass paboTa M MOIIHOCTb, NOTEHLHUAlbHAas OHHEPrusl Teia, MOJHSATOrO Haj
MOBEPXHOCTBHIO 3€MJIM, IOTEHIIMAIbHAS SHEPTUs CXKATOM MPY>KUHBI, KHHETUYECKasi YHEpPrus,
MOJIHAsE MEXaHUYEeCKasi SHEPrusi, MepuoJl U 4acTtoTra KojeOaHWil, JATMHA BOJHBI, TPOMKOCTh
3ByKa M BBICOTA TOHA, CKOPOCTh CBETA, MOKAa3aTeb MPEIOMIICHHUS CPelbl), IPU ONUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3MYECKHII CMBICI HCIHOJB3YEMBIX BEJIWYUH, OOO3HAYEHUS H
eAUHULIBI GU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMH BEJIMYMHAMH, CTPOMTh TpaUKH M3yYEHHBIX 3aBUCHMOCTEH
(bu3NUeCKUX BEIUYHH;

e XapakTepHu3oBaTh CBOWMCTBA Tel, (PU3NYECKUE SBICHUS U MPOIECCH, UCTONB3Ys 3aKOH
COXpaHEHHUs YHEPTHH, 3aKOH BCEMUPHOTO TATOTCHHS, IIPUHIIATI CYTIEPTIO3UIIAN CHJI, IIPUHITATT
OTHOcUTENbHOCTH ['anmuiesi, 3akoHbl HBIOTOHA, 3aKOH COXpaHEHUsI UMITYJIbCa, 3aKOHBI
OTPa)KEHUS U MPEIOMJIICHUSI CBETA, 3aKOHBI COXPAHEHMS 3apsAI0BOTO U MAaCCOBOTO YHCEI MPHU
AJIEPHBIX PEaKLMSIX, IPH ITOM J1aBaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA U 3aIUCHIBATH €T0
MaTeMaTUYeCKOE BhIPAKEHUE;

OO0BACHATH (PU3MUECKHE MPOIIECCH U CBOMCTBA TENl, B TOM YHUCJIE M B KOHTEKCTE CUTYyallHid
MPAKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BBIABIATh MPUYMHHO-CIEICTBEHHBIE  CBSI3H,



CTPOUTHh OOBSICHEHHE M3 2—3 JIOTMYECKHX IIIaroB ¢ OMOpOH Ha 2—3 M3Y4YCHHBIX CBOWCTBA
bu3nUecKux ABICHUH, PU3NIECKUX 3aKOHOB UITH 3aKOHOMEPHOCTEH;

pemars pacuéTHble 3a7aud (ONMparolIMecs Ha CUCTEMY U3 2—3 ypaBHEHHUH), HCIOJIb3Ys
3aKOHBI M (POpMyJIbl, CBsI3bIBaOLIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAIU3a YCIOBUS
3aJjauy 3allMChIBaTh KPATKOE YCJIOBUE, BBIABIATH HEJOCTAIOIINE WIM U30BITOYHBIE JJaHHbIE,
BBIOMpPATh 3aKOHBI M (OPMYJIbl, HEOOXOAMMBIE MJsl PELICHHs, MPOBOAUTH PACU€Thl U
OLICHUBATh PEATTMCTUYHOCTD MOyUYECHHOTO 3HAUCHHSI (PU3MUECKON BEITNYHHBL;

pacrio3HaBaTh IpPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh NMPH HNOMOIIM (PU3MYECKHX METOJIOB,
UCMOJb3Ysl ONMCAHHUE MCCIEOBAaHUs, BBIIEIATh IPOBEPSEMOE MPEAIOIOKEHHE, OLEHUBATh
NPaBUIBHOCTh MOPSAKA MPOBEICHHUS HWCCIICAOBAHM, JENaTh BBIBOJBI, MHTEPIPETHPOBATH
pe3ybTaThl HAOIIOICHUIN U OTIBITOB;

HPOBOJUTH ONBITHl MO HAOMIONEHUIO (PU3MUECKUX SIBJICHUH WIM (U3UYECKUX CBOMCTB Tel
(u3ydyeHue BTOporo 3akoHa HbroTOHa, 3aKOHa COXpaHEHMs HEPTUH, 3aBUCUMOCTh Iepuoja
KOJICOAHUH TPYXKMHHOTO MasTHHKa OT MAacChl TIpy3a U IKECTKOCTH TIPYKUHBI U
HE3aBUCHMOCTh OT AaMIUTUTYABl MalbIX KOJIeOaHWH, NPIMOJIIMHEHHOE paclpOoCTpaHEHHE
CBETa, Pa3Jio’KeHHe OelIoro cBeTa B CHEKTP, U3yYEHHE CBOMCTB M300paXeHUS B IUIOCKOM
3epKaJie U CBOMCTB M300paXkeHUs MpeaAMeTa B cobuparoleil I1H3e, Hab0JeHHe CIUIOMIHbIX
U JIMHEHYaThIX CIEKTPOB H3JIyYEHHUS): CAMOCTOATEIbHO COOUpPATh YCTAHOBKY U3
M30BITOYHOIO Habopa 00OpYyAOBaHMS, ONUCBHIBATH XOJ OIBITa M €ro pe3yjbTaThl,
(bopMyIMpOBaTh BBIBOABI;

IPOBOJIUTH MIPU HEOOXOIUMOCTH CEPUIO NPSMBIX U3MEPEHUH, ONpeAessis cpelHee 3HaUeHue
U3MepIeMOil BeTHUMHBI (OKYCHOE pacCTOSTHIE COOMPAIOIIEH JIMH3bI), 000CHOBBIBATH BEIOOD
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUOopa);

e IPOBOAMTH MCCIEAOBAHHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C MCIOJIb30BAaHHEM
IPSIMBIX U3MEPEHUH (3aBUCUMOCTD IyTH OT BPEMEHU NPU PaBHOYCKOPEHHOM JBUKEHHH 0O€3
HAYaJIbHOM CKOpPOCTH, Mepuoja KoneOaHUH MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH,
3aBHCUMOCTH YIJla OTPaXEHUS CBeTa OT YyIjla MaJeHus M yria OpejJoMJIEHUS OT yria
najieHus):  [JIaHUPOBaTh  HUCCIENOBaHME, CaMOCTOSTENIbHO  cOOMpaTh  yCTaHOBKY,
(¢uKcHpoBaTh pe3yybTaThl OJIYYEHHON 3aBUCUMOCTH (PU3NUECKUX BEJIMYMH B BUJIE TaOIUI] U
rpaduKoB, IeNaTh BBIBOJIBI 10 pe3yIbTaTaM UCCIIEJOBAHMUS;

IPOBOJUTh KOCBEHHBIE M3MEPEHUs (PU3UYECKUX BEIUYMH (CPEIHsIsI CKOPOCTh U YCKOPEHHE
TeJa IMpH PAaBHOYCKOPEHHOM JBMXKCHMH, YCKOpPEHHE CBOOOJHOIO MajeHus, KECTKOCTb
HPY>KUHBL, KOOQOHUIMEHT TPEHUS CKOJIBKEHUS, MeXaHHUecKasi paboTa U MOIHOCTh, YaCTOTa
U Tepuoja KojeOaHMH MaTeMaTUYecKOro M MPYKUHHOTO MAasTHUKOB, ONTHYECKas cuja
coOuparomied JHMH3bI, PAJUOAKTUBHBIM (OH): MIAaHUPOBAaTH U3MEpPEHHs, CcoOUpaTh
DKCIEPUMEHTAJIbHYI0O YCTaHOBKY M BBINOJHATH HW3MEPEHUS, CJIEeays MpeaoKEHHOU
UHCTPYKIIMH, BHIUUCIIATH 3HAUCHHE BEJIMYMHBI U aHAIU3UPOBATH MOJIyYEHHBIE PE3YIbTAThI C
Y4ETOM 3a/IaHHOU MOTPEITHOCTH U3MEPEHUH;

coOiroaaTh MpaBuiia TEXHUKU 0€30MaCHOCTH IpU padoTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;
pa3ianyaTh OCHOBHbBIE MPU3HAKU WM3YUYEHHBIX (U3NYECKUX MOJIENel: MaTepualibHas TOYKa,
a0COMIOTHO TBEPJOE TENO, TOYEUHBIM MCTOYHHUK CBETa, Jy4, TOHKas JMH3a, IJIaHETapHas
MOJIeJIb aTOMa, HyKJIOHHAsl MOJIEIb AaTOMHOTO f]1pa;

XapaKTepu30BaTh MPUHLHUIIEI IEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C
ONOpOi Ha MX oNUCaHMs (B TOM YHCIE: CHUAOMETP, NAaTYUKU TOJO0XKEHUS, PACCTOSHUS U
YCKOpPEHHs, PpaKeTa, 9XOJOT, OUYKH, MEpPHUCKOI, (oToamnmapar, ONTHYECKHUE CBETOBOJBI,
CIEKTPOCKOI, A03UMETp, KaMepa BuibcoHa), HCIONB3ysl 3HAaHUS O CBOMCTBAaX (hpu3MUECKUX



SIBJICHHH ¥ HEOOXO0IMMBbIe (PU3HYECKUE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMBI M CXEMAaTHYHBIC PUCYHKH H3yUYEHHBIX TEXHUYECKUX YCTPOICTB,
WU3MEPUTEIIbHBIX TPUOOPOB M TEXHOJOTMUYECKUX IMPOILECCOB TMPU PEHICHUH Y4eOHO-
NPaKTUYECKHUX 3a/1a4, ONTUYECKUE CXEMBI JJIs1 TOCTPOCHUS N300paKEHHIA B TUIOCKOM 3€pKaJie
¥ coOuparoien JuH3e;

NPUBOIUTH IPUMEPHI (HAXOAUTh HHPOPMAITUIO O TPUMEPAX) MPAKTHYECKOTO UCIIOIh30BAHUS
¢u3NYeCKUX 3HAHWUI B TIOBCETHCBHON JKW3HU JUIs oOecredeHHus O€30MacHOCTH TpHU
oOpamieHnr ¢ npuOOpaMH M TEXHUYECKUMHU YCTPOWCTBAMH, COXPAaHEHHs 3JI0OPOBbS W
COOJIOZICHHSI HOPM JKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

e OCYHIICCTBISATh MMOMCK uH(popMauuu (usnueckoro conaepxxkanus B HHTepHere,
CaMOCTOSITENIbHO ~ (OPMYJIUPYsS TOUCKOBBIM  3alpoc, HAXOAUTh MYTU OMNpeesIeHus
JIOCTOBEPHOCTH  TIOJyYeHHOW WH(OpPMAIMM HAa OCHOBE HWMEIONIUXCS 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

UCIIOJIb30BaTh IPU BBITIOJHEHUHM YUYEOHBIX 3aJaHUi HAYYHO-TIONMYJISIPHYIO JINTEPATypy
(U3UYECKOTO COJEpXKaHUsA, CIPABOYHBIE MaTepualibl, pecypchl cetu HHTepHET, BianeThb
npruéMaMi KOHCIICKTUPOBAHUS TEKCTa, MPeoOpa3oBaHus MHPOPMAIIUU W3 OTHOW 3HAKOBOM
CHUCTEMBI B JIPYTYIO;

co3/aBaTh COOCTBEHHBIC MHUCHMEHHBIE M YCTHBIE COOOIIEHUS Ha OCHOBE WMHGOpPMAIUU U3
HECKOJIBKMX MCTOYHHMKOB (PU3MUECKOTO COACPIKAHUS, MyOJUYHO MPEACTABISTH PE3YJIbTAThI
MPOEKTHOM WJIM MCCIEAOBATENbCKON AEATEIbHOCTH, MPHU 3TOM TIPAMOTHO HCIIOJIb30BaTh
W3YYCHHBII TOHSATUMHBIM amnmapaT u3y4aemoro pasjaena ¢GU3MKH U COMPOBOXKIATH
BBICTYIUICHHE TIPEe3eHTAIMEN ¢ YYETOM 0COOCHHOCTEN ay TUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHME 7/

KJIACC
KounyecTBO 4acos IIporpammuoe OcHOBHBIE BU/IbI DJIEeKTPOHHbIE
Ne HaumenoBanue coJep:KkaHue AeSITeJIbHOCTH (uudposbie)
Kontp. [lpakr.
n/n pa3aesioB U TeM Bcero o0yyarommxcst oOpa3zoBarTe/ibHbIE
NporpaMmsbl pa6oTel  padoThI pecypcenl

Pa3nen 1.0u3uka u e€ posib B O3H

AHUH OKPYKALIEero MUpPa

®dusuka — HayKa O

BersaBiienne paznnuui

https://www.yaklass.r

11 ®dusznka - HayKa o 2 I q /
pupoje. SABneHus Mexay GU3NYECKUMU U u
fpupone PUPOJIBI. XUMHYCCKHUMH
DuU3NYECKUE SBIICHUS: OpEeBpaAIICHUAMM.
MEXaHUYECKHUE, TEeIJIOBbIe, Pacro3HaBaHue U
3JEKTPUYECKHUE, KJIaCCU(UKALIHS
MarHUTHBIE, CBETOBBIE, (bU3HYECKUX SIBICHUM:
3BYKOBBIC MEXaHHYECKUX, TETUIOBBIX,
AIEKTPUYECKUX,
MarHUTHBIX U CBETOBBIX.
Habmronienue u onucanue
(bUBHYECKUX SIBJICHUHN
@u3nyecKkue BEITUYHUHBI. Onpenenenue nensl genenus | https://www.yaklass.r
12 Ouznyeckue BeTUIUHBL | 2 1 u/

N3mepenune puzndeckux

BennunH. Gusnueckue

npubopsl. [lorpemnocts

MU3MEpEHUI

Me:xyHapoHas cuctema
€IMHUI]

IIKaJIBI
M3MEPUTEBHOTO TIPHOOpa.
N3mepenune TMHEHHBIX
pa3MepoB Ten

Y TIPOMEXKYTKOB BPEMEHHU C
y4eTOM

MOrPEUTHOCTEM.
N3mepenue oobema




XKHUJKOCTU U TBEPAOIO TeIa.
N3mepenue temmepaTypbl
[P IOMOILU

KHUJKOCTHOTO TEPMOMETPA U
JaTynKa

TeMIIEpaTyphbl.

Kak ¢usuka u npyrue

ITocTpoenue nmpocrenmmx

https://www.yaklass.r

1.3 EcTtecTBeHHOHAYYHBII 2 . u/
€CTECTBCHHBIC HAYKH MoJieel (PU3NISCKIX
METOJ, [IO3HAHUS y

W3YYaroT MPUPOTY. SIBJICHUH (B BHJIC PUCYHKOB
WM CXEM), HarpuMep
NaJICHUE TIPEIMETA,
MPSMOJIMHEITHOE

pacrpocTpaHeHHe CBeTa
Hroro no pazneny 6

Pa3nes 2.1lepBoHavyanbHble CBeleHHS O CTPOEHUM BellecTBa

Crtpoenue BelecTna:

Hab6mroneuue u

https://www.yaklass.r

2.1 Crtpoenue BeniecTsa 1 u/

aTOMBI U MOJICKYJIbI, UX WHTEPIPETAIINS OIBITOB,

pasmepsbl. OTBITH, CBUJICTEJIbCTBYIOIIUX 00

JICKPETHOE CTPOEHHE CTPOCHHUU BEIIECTBA: OTBITHI C

pacTBOpEHUEM
BEIIECTBA
a3JIMYHBIX BEILECTB B BOJIE.
22 JIBIKEHUE U 5 JIBIOKCHHE YaCTHUI [IpoBesieHne U 0OBACHEHHE https://www.yaklass.r
' u/

B3aNMOJICHCTBHE
YaCTHI]
BEIECTBA

BemecTBa. CBA3b CKOPOCTH
JIBUKEHMS YaCTHIL]
C TEMIIEPATYPOH.
bpoyHOBCKOE IBUKEHHE,

T dy3us.

B3aumopaeiicTBue yacTuil

OTIBITOB 10 OOHAPYKEHHUIO CHIT
MOJIEKYJISIPHOTO MIPUTSKEHUS
U OTTAJIKUBAHUS




BCHICCTBA: IPUTAIKCHUC U

OTTAJIKMBaHHE
53 Arperatisie coctosms | 2 ArperatHble COCTOSTHUS OO0BsICHEHNE MaJION } h';tps://www.yaklass.r
BeIIECTBA BEIIECTBA: CTPOEHME ra30B, (C’KUMACMOCTH XKUIAKOCTEH u
)I(H,HKOCTCﬁ U TBEPIABIX 1 TBCPABIX TCII, 0O0JIBIION
(KpMCTAIIIMYECKUX ) TEL. CKUMACMOCTH Ta30B.
B3auMOCBA3b MEXKILY OOBbsicHEeHUE COXPaHCHUS
CBOMCTBAMH BEIIECTB (bopmbI TBEpABIX TEN
s PASHEIX APEATHAIX U TEKY4ECTH JKUIKOCTH.
COCTOSIHUSIX M MX
aATOMHO-MOJICKYJISIPHBIM
ctpoeHreM. OCOOEHHOCTH
arperaTHbIX COCTOSTHUI
BOJIbI
Hroro no pazneny 5

Paznen 3./[BuskeHue U B3aumMoaeicTBUE Tel

Mexanudeckoe aBmKkeHue. | Mccnenosanue https://www.yaklass.r
31 Mexanraeckoe 3 PaBHOMEpHOE PaBHOMEPHOTO JIBUKEHUS, u/
JBUKEHUE
U HEPaBHOMEPHOE OHPEACICHUC €TO
JIBUKEHHE., MIPU3HAKOB.
CKOpPOCTb. Habmonenune
Cpe/IHssL CKOPOCTD HEPaBHOMEPHOTO IBMXKEHUS
pu Y OTIPEJICIICHHUE €T0 OTIUIHA
HEpPaBHOMEPHOM OT paBHOMEPHOTO JIBIKEHHUSL.
JIBHUXKCHUU. Pacuer IyTHu U
BPEMEHHU JIBIKEHUS
3.2 Wuepmus, macca, 4 SBnenne nnepupn. 3akon ~ OOBICHEHHE U https://www.yaklass.r

IIJIOTHOCTD

uHepuuu. Bzanmoneiicteue
TEeJl KaK PUYNHA U3MEHEHUS
CKOpPOCTH JIBUKEHUS TEJl.

MPOTHO3WPOBAHUE SIBJIICHUH,
00yCIIOBICHHBIX UHEPIHEH,
HaIPUMED, YTO IPOUCXOIUT

u/




[PYU TOPMOKEHUH HITH PE3KOM
MaHEBpE aBTOMOOHJIS, TOUYEMY
HEBO3MOKHO MTHOBEHHO
NPEKPaTUTh IBUKEHUE HA
BEJIOCUIIE]IC UM CAaMOKATe U
T. 1.

Cuna Kak XapakTepUCTHKA

N3ydenue B3anmMonecTBus

https://www.yaklass.r

3.3 Cruna. Buzst cun 14 B3alMOJICHCTBUS TEII. KaK MPUYHHBI H3MEHEHHUS u/
Cuna ynpyrocTu u 3aK0H CKOpPOCTH TeJla WU €T0
I'yka. M3mepenue cuisl nepopmanuu. Onucanue
C IOMOILBIO peabHBIX CUTyaIui
JMHAMOMETPA. B3aUMOJICUCTBUS TEII C
TTOMOIITBIO MOJETICH, B
KOTOPBIX BBOJUTCS MOHSITHE
¥ U300pakeHUE CUJIBI.
Hroro 21
1o
paszeiy

Paspnen 4./1aBjieHue TBEPABIX TeJI, )KMIKOCTEH U ra3oB

[asnenue. [lepenaua

Hasnenue. CriocoObl

AHanu3 1 00bICHEHNE

https://www.yaklass.r

41
JaBJIeHUS TBEPABLIMU 3 YMEHbBIIICHUS U OIBITOB U MPAKTUIECKUX u/
TeJaMU, KUAKOCTAMHU U YBEJTMUYECHUS JTABIICHHUSL. CHTYaIllii, B KOTOPBIX
2
razamMu JlaBneHue rasa. NPOSIBIISICTCS CHJTA
JaBJICHUSI.
4.2 J[aBJIeHIE KUIKOCTH 5 3aBucumMocTh aBnenns | Mccnenopanue https://www.yaklass.r

KUJKOCTH OT TTyOWHBI.
ITneBMaTHueckue
MAaIITUHEL.
I'mapocraTnyeckunii
MapaJioKc.

3aBUCHUMOCTH OaBJICHUA
KHUIKOCTHU OT FJ'Iy6I/IHI)I
NOTrpy’KCHHUA U IIJIOTHOCTHU
KUIKOCTHU.

u/




HaOmronenue u 00bsICHEHUE

TUAPOCTATUYECKOTO
rapajiokca Ha OCHOBE 3aKOHa
ITackans.
DKCIepUMEHTAIBHOE DKCIepUMEHTATILHOE https://www.yaklass.r
4.3 AtmocdepHoe naBneHue | 6 /
obHapyxkeHue arMocepHoro | OOHApyKEHUE u
JABJICHHSL. aTMoc(epHOro JaBJICHHUS.
AHanmi3 1 00bSICHCHHE Ananu3 u 00bACHEHHE
OIIBITOB U NPAKTUYCCKUX OIIBITOB U HpaKTI/I'-ICCKI/IX
CHTYaIHii, CBA3aHHBIX C CUTYallUi, CBSI3aHHBIX C
JEUCTBUEM aTMOCHEPHOTO neicTBreM atMoc(hepHOTo
JIaBJIEHUSL. JABIICHHS.
JleticTBHE KUIKOCTH U JleficTBHE KUJKOCTH U DKCIepUMEHTAITBHOE https://www.yaklass.r
44 Ta3a Ha HOFPY)KéHHOC B ! Tra3a Ha IIOTPYKCHHOC B 06HapY)KeHI/Ie ﬂeﬁCTBHH u/
HYX TEIO HUX TeJI0. JKHJIKOCTH Y Ta3a Ha
BriTankuaromas MOTPY>KEHHOE B HUX TEJIO.
(apxumenoBa) cuiia Omnpenenenue
BBITAJIKUBAIOIIEH CHUJIBI,
JICWCTBYIOILIEH HA TEJNO,
MOTPYKEHHOE
B JKHJIKOCTb.
21

Uroro no pazueny

Pasnen 5.PaboTa 1 MOIIHOCTb. JHEPrust

5.1

PabGora u MOITHOCTDH

3

Mexanuueckas padora.
MomHoCTb

DKCIIEpUMEHTAIIBHOE
olpesieieHne
MEXaHUUECKOU paboThI
CHJIBI TSDKECTH TIPU
NaJIeHUH TeJa U CUJIbI
TpEHUs

IIPY paBHOMEPHOM
NIEPEMELIEHUH Tea 110

https://www.yaklass.r
u/




TOPU30HTAJIBLHON
IIOBEPXHOCTH.

[IpocTeie MeXaHU3MBI:

Omnpenenenye BbIMTPHILIA B

https://www.yaklass.r

5.2 [IpocTbie MexaHU3MBbI 5 1 6 u/
pbIyar, OJIOK, HAKIIOHHASI CHJIE TIPOCTBIX MEXaHH3MOB
I10cKOCTh. [IpaBumo Ha MPUMepe phlyara,
paBHOBECHS phIyara. TIOJTBUYKHOTO
M HEITOABMKHOT'O OJI0KOB,
HAKJIOHHOM TIOCKOCTH.
MexaHuyeckast JHEPTHs. | ODKCIHEPHMEHTAIBHOE https://www.yaklass.r
5.3 Mexanuueckas sHeprusi | 4 1 u/
Kubmetnueckas OIIPEACIICHNEC N3MCHCHUA
U HOTEHINATbHAS KMHETH1ECKON n
SHEprusL. MOTEHIMAIbLHON SHEPTHH
TeJIa MPYU ero CKaThbIBAaHUU
110 HAKJIOHHOW MJIOCKOCTH.
Hroro o pazneny 12 12
PesepBHOE Bpemst 3
68

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME




8 KJIACC

KounyecTBO 4acos IIporpammnuoe OcHOBHbBIE BU/IbI JJIeKTPOHHbIE
N HaumeHoBaHue pa3ieioB " - coJepKkaHue IeITeJLHOCTH (uudposbie)
e OHTP. aKT.
/m A TeM MporpamMmel Bcero P P o0yuyarmmxcs o0pa3oBartejibHbIE
patoThI | paboThI pecypcsbl
Paznen 1.TennoBble siBjieHUs
. OCHOBHBIE TTOJIOKEHUS Habmonenue u https://www.yaklass.ru/
11 Crtpoenue u cBoiicTBa 7
MOJICKYJISIPHO- WHTEPIPETALMS OIBITOB,
BellecTsa KUHETHYECKOU
CBUICTEILCTBYIOIIHUX 00
TCOPHHU CTPOCHHA BCUICCTBA. aTOMHO'MOJ'ICKy.HﬂpHOM
Macca 1 pasmepe! aT0MOB CTPOEHHH BELIECTBA: OIBITHI C
1 MOJICKY L. pacTBOpEHHEM
a3JIMYHBIX BEILECTB B BOJIE.
19 T 1 1 5 Temneparypa. CBsi3b OGOCHOBaHUE TIPABUI https://www.yaklass.ru/
: €TJIOBBIC TIPOIIECCHI
pon [TCMIICPATyphl CO CKOPOCTRIO y3MepeHnst TEMITEPATy PBI.
TCIIJIOBOI'O ABUKCHUA
CpaBHeHUE pa3IUUHbIX
vacTul. BHyTpeHHss
CIIOCOOOB M3MEPEHUS U LKA
DHEPrus.
TEeMIIepaTyphl.
Hroro mo paznemy 28

Pasjnen 2.9/ekTpuyeckue 1 MAarHUTHbIE SIBJIEHUSI

2.1

DNEeKTpUYECKHE 3apsIbl.
3apsKeHHBIE Tella U UX
B3aWMO/IEHCTBHE

7

DIIeKTpU3aIus Tell.

/IBa posia 2JIEKTPHUUYECKHUX
3apsinoB. B3aumonelicTeue
BapsLKEHHBIX TETI.

HaGuroienue u npoBeieHne
OTIBITOB

0 STEKTPHU3AIUH TeT TpU
CONPUKOCHOBEHHUH U
VHTyKIIHEH.

HaOironenne u 00ObsICHEHNE
B3aUMOJICHCTBHUS OJJHOUMEHHO
Y Pa3HOMMEHHO 3apsKEHHBIX

https://www.yaklass.ru/




TCII.

DNEKTPUUYECKUH TOK.

HaGmronenne pa3auyHbIx

https://www.yaklass.ru/

2.2 [ocTosmmbIi . 20 7 YcnoBus CYILIECTBOBAHUA  |BHIOB ﬂeﬁCTBHﬂ
SJICKTPUICCKUH TOK HIIEKTPHYECKOTO TOKA. SIIEKTPHYECKOrO TOKA H
M cToYyHHKH ITOCTOSIHHOTO 06Hapy)1(eHHe ATUX BUIIOB
[TOKa. EUCTBUS B [IOBCEIHEBHON
JKU3HH.
HaGmronenrne BO3SHUKHOBEHUS
ra3oBOro pa3psja u
SJIEKTPUYECKOTO TOKA B
SKHJKOCTH.
COopka u ucnbITaHUE
SJIEKTPUYECKON LIeTTH
ITOCTOSHHOT'O TOKa.
MarHutHoOe 1oJie. M3ydeHne MarHuTHOTO TIOJISI https://www.yaklass.ru/
2.3 MarauTHsI€e SIBJICHUS 15
MaruutHoe nojie 3eMaM  [IOCTOSIHHBIX MArHUTOB MIPU
U €ro 3Ha4YeHHe JUId )KU3HH WX OOBbEIMHCHUN U
Ha 3emute. OnbiT Opcrena.  pazgeneHuu. [IpoBeneHue
OTIBITOB TI0 BU3YaJIU3alUU
10JISI HOCTOSIHHBIX MarHUTOB.
Onsitel apanes. SIBneHre OnbIThI MO UCCAEAOBAHUIO https://www.yaklass.ru/
24 DJICKTPOMATHHTHAS DIIEKTPOMAr HUTHOH SIBJICHUS DJIEKTPOMAarHUTHON
WHIYKIAS waayknuu. [Ipasuno Jlenna. MHIYKIHH: HCCIICI0BAHIE
W3MECHEHHI 3HAUCHUS U
HarpaBJIeHUs WHIYKIIMOHHOTO
TOKa
Hroro mo paznemy 37
Pe3zepBHOE Bpems
OBIIEE KOJIMYECTBO 68 145

YACOB IIO ITPOTPAMME




9 KJIACC

Kosm4yecTBo yacos IIporpammuoe OcHoBHbBIE BHIbI DJIEeKTPOHHbIE
N HaumeHoBaHue pa3ieioB coJepkaHue JAesiITeJIbHOCTH (uudposbie)
]
/m A TeM MporpamMmel Bcero o0yyarommxcst oOpa3zoBarTe/ibHbIE
pecypcsl
Pa3znen 1.Mexanu4veckue siBJIeHHUSA
11 MexaHH4ecKoe IBUKEHUE 10 1 MexaHu4uecKkoe ABUKECHHUE. AHATU3 1 06C}’)KI[€HI/I€ https://www.yaklass.ru/
' U CIIOCOOBI €0 OIMHMCAHHMS Marepuanbhas Touka. Pa3IMYHBIX TPUMEPOB
Cucrema orcyera. MEXAaHUYECKOIO IBUXXCHUS.
OTHOCUTENBHOCTh
OO6cyxneHue rpaHul]
MEXaHUYCCKOI'O IBHKXCHUS.
PaBHOMEpHOE NPSAMOIMHENHOE MPUMCHAMOCTH MOJCIIH
TIBIYKCHHE. «MaTepuagbHask TOUKa».
Onrcanre MEXaHU4YECKOTO
IBU)KEHHSI pa3IMYHBIMU
criocobamu (ypaBHEHHE,
Tabauia, rpaguk).
19 B . 20 1 3 I[Tepebiit 3akoH HptoTOHA. HaGmronenre u 00CykKIeHUE https://www.yaklass.ru/
. 3aMMO/ICHCTBUE TEN o
a Bropoii 3akoH HproToHa. OIBITOB C JBUKEHUEM TeJa IIPU
Tperuit 3akon HptoToHa. YMEHBIIEHNUN BIUSHUS IPYTHX
[IpuHUMI Cyneprnosuiyuy CHIL. 1 1, IPETATCTRYFOIIIX
Cuna ynpyrocTu. 3axkoH I'yka. TBIKEHHUIO. AHANHN3 TEKCTa
Cuia TpeHHsI: CUJla TPeHUsI T —
CKOJIBXXCHUS, CUJIa TPCHUA
MBICJIEHHOT'O SKCIIEPUMEHTA,
TIOKOsI, IPyTHE BUIBI TPEHUSL.
000CHOBBIBAIOIIETO 3aKOH
VHEPIIMH; BBHITOJTHEHHUE 3aJaHUI
10 TEKCTY (CMBICIOBOE YTEHUE).
13 3 10 3 Wmnynsc Tena. Usmenenne  Habmromenne u 00CykKaeHNe https://www.yaklass.ru/
: AKOHBI COXPaHECHHUS
p HNMITYyJIbCa. I/IMHYJII)C CHJIBI. OIBITOB, JEMOHCTPUPYIOLINX
3aKOH COXpAaHEHUS UMITYIILCA. |epeady HMITY/IbCA
PeakTuBHOE o
[pY B3aUMOJICVICTBUH TEIl,
BMOKeHne. MexaHndeckas




paboTa ¥ MOIIHOCTb.

3aKOH COXPaHEHUsI UMITYJIbCa
pu a0COTIOTHO yIPYToM

Y HEYIIPYTOM B3aUMOJICHCTBUU
TeJl. AHAJIM3 CUTYallUil B
OKpPY’KAIOIIEH )KU3HU C
KCIIOJIL30BAHHEM 3aKOHA
COXpaHEHHUsI UMITYJIbCA.

Hroro no pazneny

40

Pa3zgen 2.Mexannueckue KoJ1e0aHUSA U BOJTHBI

KomnebarenpHOE IBIKEHUE.

Haomronenue koiebaHuii mox

https://www.yaklass.ru/

2.1 | Mexanudeckue KoieOanus | 7 3 OCHOBHbIC XAPAKTEPHCTHKH  ef{CTRIEM CHIT TSOKECTH I
KoJIeOaHMIt: IePHO/I, YacToTa, YIPYTOCTH M OGHAPYKEHHE
AMILIUTY J1a. I\ZIaTCMaTI/I‘IeCKI/Iﬁ 110,100HBIX KOJIEOaHMii B
¥ TIPY’KHHHBIN MasSTHHKH. OKPYKAIOIIeM MUpe. AHATH3
Kosie0aHui Tpy3a Ha HUTH U Ha
pYXHUHE.
MexaHU4eCKHUE BOJIHEL. OGHapyKEHUE ¥ aHAIIN3 https://www.yaklass.ru/
22 MexaHquCKHe BOJIHBIL. 8 3 CBolicTBa MEXaQHWUYECKHUX BOJIH. BOJIHOBBIX HBHGHHP'I B
3ByK [1poI0JIbHBIC U MTOTIEPEYHbBIC OKPYKAIOIIEM MUDE.
BOJTHBL.
Habmroienue pacnpocTpaHeHus
MPOJIOJIBHBIX U TIOTIEPEUHBIX
BOJIH (Ha MOJIENN)
00OHapyKEHUE aHATOTUYHBIX
BUJIOB BOJIH B MPUPOJE (3BYK,
BOJIHBI Ha BOJIE).
Uroro no pazneny 15

Pa3nen 3.2/eKTpoMarunTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJIHBI

31

3J'ICKTpOMaFHI/ITHOC IIOJICE U
OJICKTPOMAardHuTHBIC BOJTHEI

6

2

DIIEKTPOMArHUTHOE TI0JIC.
DJEKTPOMarHUTHBIE BOJHBI.
CBo#CTBa 3JIEKTPOMArHUTHBIX
BOJTH.

[TocTpoeHune paccyx aeHuUi,
000CHOBBIBAIOIIUX B3aUMOCBSI3b
AIIEKTPUIECKOTO M MAarHUTHOTO
MOJIEN.




[Ikana 371eKTpOMarHUTHBIX
BOJIH.

OKCIEpPUMEHTAIBHOE U3yUEHUE
CBOICTB 3JIEKTPOMAarHUTHBIX
BOJIH (B TOM YHCJIE C IOMOIIBIO
MOOWIBHOTO TeledoHa).

AHanu3 PEHTICHOBCKUX
CHHMKOB Y€JIOBCUYCCKOI'O
OpraHn3ma.

Hroro no pazneny

Pa3gen 4.CBeToBbIC ABJEHUSA

4.1 3aKOHBI pacpOCTpaHEHUs JlyueBast mozienb cBerta. Hal6nroneHnue onbIToB, https://www.yaklass.ru/
CBETa VcTouHuKHU CBeETA. TEMOHCTPUPYIOLLUX SIBICHUE
[IpsiMONHHEHOE IIPSMOJIMHEMHOTO
pacupoCTpaHEeHUE CBETA. pacIIpoOCTpaHCHUA CBETA
3armenus ConHia u JIyHbl. |(BOZHUKHOBEHUE TEHU U
OTtpaxkenue certa. [110ckoe [monyTeHn),
3epKaJIO. 3aKOH OTPAXKEHHUS |1 YX MHTEPIPETAIHS C
CBCTa. HUCTIOJIBb30BAHUEM OHATUA
CBETOBOTO JIyya.
OOBbscHEHUE U MOJIETMPOBAaHNE
COJIHEYUHOT'O U JIYHHOT'O
3aTMEHHI.
JIvnza. Xop Jiy4yel B TMH3E. [TonyyeHne N300paXKeHUN C https://www.yaklass.ru/
4.2 | JIuH3BI U ONITUYECKUE OLTHYCCKAs. CHCTEMA HOMOIIBEO CobHparome 1
npruOOpsI (oToanmapara, MUKpoCKoIia 1 pacCeMBAIOLIEH JIHS.
reneckona. I'ma3 kak Onpeenenue GOKYCHOro
OTTHHCCKA CHETeMa. [PACCTOSIHUSL M ONTHUYECKOM CHUIIbI
bisopykocTs COOMparoIIeii IMH3HI.
1 1AJIbHO30PKOCThH
Pasnoxxenue 0emnoro ceera Habnronenue pa3IoKeHUs https://www.yaklass.ru/
4.3 | Pasnoxenue 6enoro cBera

B CIIEKTP

B ciiekTp. OnbiTel HptoTOHA.
CroXeHue CeKTPaTbHbIX
uBeToB. Jlucnepcus ceeta

0enoro cBera B CIEKTP.

HaOmronenne u 00bsICHEHHE
OTIBITOB T10 TIOJIYYCHHIO OEJIOTO




CBCTa IpH CJIIOKCHHUU CBCTA
Pa3HBIX OBETOB.

Hroro no pazneny

15

Pa3zpen 5.KBanrToBble siBJIeHUSA

OmnbiTel Pesepdopna

OO0cyxeHre 11eIH OTBITOB

https://www.yaklass.ru/

51 Hcnyckanue u
¥ IUTaHeTapHasi Mojiesb atoma. Pesepdopia 1o uccie0BaHuio
MOTJIOICHUE CBETA M B
ATOMOM oJienb aroma bopa. aTOMOB, BBIJIBUJKCHHE
VlcryCKaHHe M IIOTTIOECHUE | ron o oy roor 1y
cBeTa aToMoM. KBaHTHL
B [pe3yibTaTax OIbITOB B
JIuneiyaTsle CIEKTPBI 3ABICHMOCTH OT
MPEANOIaraeMoro CTpOeHus
aToMOB, ()OPMYITHPOBAHUE
BBIBOJIOB M3 PE3YJIHTATOB
OTIBITOB.
PannoaktuBHOCTB. Ab(da-, O6CY)KI[CHI/I€ BO3MOKHBIX https://www.yaklass.ru/
5.2 CtpoeHue aTOMHOrO s/1pa

OeTa- 1 TaMMa-u3ITy4eHUs.
CTpoeHre aTOMHOTO s/1pa.

TUIIOTE3 O MOJETSX CTPOECHUS
spa.

Omnpenenenne cocrasa saep 1o
3aJaHHBIM MAaCCOBBIM U
3aps1I0BBIM YHCIIaM

1 110 IIOJIOKCHUIO B
[IEPUOJIUYECKON CUCTEME
DIIEMEHTOB.

5.3 SAnepHble peakuuu

SlnepHbIe peakiuu. 3aKOHbI
COXpaHEHHUS 3apsII0OBOTO

¥ MaccoBOTO YHCeN. DHePrus
CBS3M aTOMHBIX sifiep. CBsA3b
MAaccChl U 3HEPTUH.

Pemenue 3amau ¢
KCITOJIb30BaHUEM 3aKOHOB
COXpAHEHHUS MacCOBBIX U
3apsI0BBIX YHCEI HA
ONpeeIeHNEe PE3yJIbTaTOB
SIIEPHBIX PEAKIUI; aHAIIN3
BO3MO>KHOCTH HWJIH
HEBO3MOYKHOCTH SIIEPHOU
CaKITNH.

https://www.yaklass.ru/




Hroro no pazneny 17
Pa3znen 6.I1oBTOpPUTENBHO-00001IA0IM I MOTYJIb
6.1 [ToBTOpEHUE U 9 ) Cucremarusarus BeimosiHeHHE yUeOHBIX https://www.yaklass.ru/
' 00001IIeHIE COAEPIKAHMS v 0000LIEHNE TIPEIMETHOTO  3aJaHUM, TPEOYIOIIUX
Kypca (1)I/I3I/IKI/I 3a 7-9 COJCpIKAHUA U OIIbITa IIEMOHCTpaLU
KIIace ACATCIPHOCTH, KOMIIETEHTHOCTEH,
nproOpPEeTEHHOTO XapaKTEPU3yOLIHX
[IPY U3y4YEHUU BCETO Kypca eCTECTBEHHOHAYYHYIO
(hM3HKHM OCHOBHOTO OOIICTO  FPAMOTHOCT.
o0pa3oBaHusl.
Uroro no pazneny 9
OBIEE KOJIMYECTBO 10 3 27
YACOB I10 ITPOTPAMME 2




KAJIEHAAPO-TEMATHUYECKOE

INJIAHUPOBAHMUME 7 KJIACC
KommdectBo yacor DIIeKTpOHHBIC TU(PPOBEIC
o
li\j';l Tema ypoxka KOHTpOTbHBIC TIpaTraccKue o0pa3oBaTenbHBIE PeCypPCHI
Bcero paboThl paboThI

dusnka — HaykKa o npupoje. SIBiaeHus npupopl. u3nuecKue sIBICHUS https://www.yaklass.ru/

1 1
MexaHU4ecKHe, TEIUIOBBIC, dJCKTPUICCKHE, MATHUTHBIC, CBETOBBIC, https://www.yaklass.ru/

2 3BYKOBBIC SIBJICHUS 1
3 ®dusnveckre BEIMYNHBI U UX U3MEPECHUE 1 https://www.yaklass.ru/
VYpok-uccienoBanue "Mzmepenne TemMiiepaTyphbl Py MOMOIIH https://www.yaklass.ru/

4 JKUJIKOCTHOTO TEPMOMETPA U aTUHKA 1 1
TeMIiepaTypsl"
Kak ¢u3uka u Apyrue ecTeCTBEHHbIC HAYKH U3Y4alOT IPUPOIY. https://www.yaklass.ru/
EcrecTBeHHOHAYYHBIN MeTOT MTO3HaHKs. Onucanne pUu3nIecKux

5 SIBJICHUI C TIOMOIIBIO MOJIEIER 1

Ypok-uccnenopanue "[IpoBepka rumoTe3bl: 1aabHOCTh MOJIETA IaPHKa, https://www.yaklass.ru/
6 MYIIEHHOT'O TOPU30HTAIBHO, TEM 1 1
Oospiie, uem OoJbIle BBICOTA ITycKa'

Crpoenne BemecTBa. OMBITH, TOKAa3BIBAIOIINE TUCKPETHOE CTPOEHHE https://www.yaklass.ru/

7 BEIlleCTBa 1




8 JIBM>KCHME 4acTUI] BEIIECTBA https://www.yaklass.ru/
Ypok-uccienoBanue « ONbITH O HAOIIOICHUIO TEIIOBOTO https://www.yaklass.ru/
9 paclIpeHust ra3oB»
10 ArperatHble COCTOSIHUS BEIIECTBA https://www.yaklass.ru/
B3anmMocBsI3b MeXy CBOMCTBaMH BEUIECTB B Pa3HbBIX arperaTHbIX https://www.yaklass.ru/
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM CTPOCHUEM.
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
11 BOJIEI
Mexanuueckoe IBM>XeHHE. PaBHOMEPHOE 1 HEPAaBHOMEPHOE https://www.yaklass.ru/
12 TBIKEHUE
13 Cxkopocts. EnnHuliel ckopoctu https://www.yaklass.ru/
14 Pacyer myTH n BpeMEHHU IBHKEHUS https://www.yaklass.ru/
WNueprusa. 3akon uHepun. B3anmoselicTBre Ten Kak mpudrHa https://www.yaklass.ru/
15 WU3MEHEHUSI CKOPOCTHU JIBUKEHUS TEJ
16 ITmorHOCTE BemiecTBa. Pacuer Maccel 1 00bEMA Tea IO €T0 https://www.yaklass.ru/
IUIOTHOCTHU
17 JIaGoparophas pabota «Onpenenenue https://www.yaklass.ru/

INJIOTHOCTHU TBép,Z[OI‘ O TCJIa»

https://www.yaklass.ru/




18 Pemenue 3amay mo teme "IlnorHoCTH BemecTna" https://www.yaklass.ru/
Cua Kak XxapakTepucTHKa B3aumoaeictus ten. Cuna https://www.yaklass.ru/
19 ynpyroctu. 3akoH ['yka
JlaGopaTopHas padota «3y4yeHre 3aBUCUMOCTH PaCTSHKEHUS https://www.yaklass.ru/
20 (medopmanun) NpyKUHBI OT MPHIIOKEHHON CHITBD)
21 SBnenne Tarorenus. Cumia TSHKECTH https://www.yaklass.ru/
CBs13b MEXly CUJION TSKECTH U Maccol Teia. Bec Tena. https://www.yaklass.ru/
22 Pemenue 3amnau no reme "Cuna tsoxectu"”
23 Cuna TsDKecTH Ha Ipyrux Iutanerax. Gusnyeckue https://www.yaklass.ru/
XapaKTePUCTHKH TTAHET
24 N3mepenue cun. JlnHamomerp https://www.yaklass.ru/
25 Bec Tena. HeBecomocTh https://www.yaklass.ru/
CroxxeHue IByX CHJI, HAPABJIEHHBIX 110 OJHOU MPSIMOIL. https://www.yaklass.ru/
26 PaBHoxeiicTByrOMIas cui
27 Pemenue 3anay no reme "PaBHonelcTByOMmIast cui" https://www.yaklass.ru/
28 TpeHue CKoIbKEeHHs U TPEHHE NIOKOsA. TpeHue B Ipupoe u https://www.yaklass.ru/
TEXHHUKE
29 JlaboparopHas pabota «M3ydeHue https://www.yaklass.ru/




3aBUCUMOCTH CUJIbI TPCHHUA CKOJIBKCHUSA OT CUJIbI AaBJICHUA U
XapaKTepa COMMpUuKaCaromuxcsa HOBCpXHOCTGﬁ»

https://www.yaklass.ru/

30 Pemenue 3agau Ha onpenieneHne paBHOACHCTBYIOIIEH CHITBI https://www.yaklass.ru/
Pemenue 3anau mo temam: «Bec tenay, «I'paduyeckoe https://www.yaklass.ru/
31 u3o0pakeHue cuny, «Cuibly, « PaBHOICHCTBYOIAS
CHID)
Kontponbnas padoTa no temam: https://www.yaklass.ru/
«MexaHnueckoe ABMKEHHE», «Macca, IJIOTHOCThY, «Bec Tenay,
32 «I"'paduueckoe n300pakeHUE CHI,
«Cunpn»
33 Hapnenne. CriocoObl yMEHBIIICHUS U YBEITHUSHHS JaBIICHHSI https://www.yaklass.ru/
JlaBrienue raza. 3aBUCHUMOCTH JaBJICHHS Ta3a OT 00bEMa, https://www.yaklass.ru/
34 TEMIIEpaTypbl
Ilepenaya naBiieHust TBEPIBIMU TEJIAMH, )KUIKOCTSIMH U Ta3aMH. https://www.yaklass.ru/
35 3akoH [lackans
36 JlaBiaeHUE B )KUAKOCTH M ras3e, BhI3BAHHOE JCHCTBHEM CHIIBI https://www.yaklass.ru/
TSKECTH
37 Pemenne 3amayd mo teme «JlaBiaeHue B )KUAKOCTH U Taze. 3aKOH https://www.yaklass.ru/
[Tackans»
38 CooOmaronuecst COCy Ibl https://www.yaklass.ru/

https://www.yaklass.ru/




39 I'uapaBamueckuii mpecc https://www.yaklass.ru/
40 ManomeTpsl. [TopirHeBO# KUIKOCTHBIN HACOC https://www.yaklass.ru/
Atmocdepa 3emnn. [IpuuuHbI CyiecCTBOBaHUS BO3AYIITHON https://www.yaklass.ru/
00071049k 3eMiii. 3aBUCUMOCTb aTMOC(HEPHOTO IaBJICHUS OT
41 BBICOTBI
Ha/l ypOBHEM MOpS
42 Bec Bo3nyxa. ATmochepHoe aBieHne https://www.yaklass.ru/
43 N3mepenue armocdepHoro nasienus. Onsit Toppuuenm https://www.yaklass.ru/
3aBUCHMOCTh aTMOC(HEPHOTO JABJICHHS OT BBICOTHI HAJl yPOBHEM https://www.yaklass.ru/
44 Mopst
45 bapomerp-anepous. ATMocepHoe JaBieHNE Ha Pa3InYHBIX https://www.yaklass.ru/
BBICOTAX
46 Pemenue 3amau mo reme "AtmochepHoe naBieHue" https://www.yaklass.ru/
JlelicTBuE )KUAKOCTH U ra3a Ha MOrpy>K€HHOE B HUX TEJIO. https://www.yaklass.ru/
47 Apxumenosa cuina
JlaGopaTtopHast pabota «OnpeneneHrne BRITATKABAIOIICH CHIIHI, https://www.yaklass.ru/
48 NEMCTBYIOIIEH Ha TENO, IOTPYKEHHOE

B JKHAJIKOCTB




JIabopaTtopHas pabora 1mo Teme

https://www.yaklass.ru/

49 «HccnenoBanne 3aBUCHMOCTH Beca Tena B BOJIE OT 00bEMa
MOTPY>KEHHOM B JKUJIKOCTb YaCTH TeJIa»
50 [TnaBaHue Tei https://www.yaklass.ru/
JIaGoparophas pabota "KoHcTpyupoBaHHe apeoMeTpa Win https://www.yaklass.ru/
51 KOHCTPYUPOBAHUE JIOAKHU U OIpeeeHne e€ rpy30noabEMHocTr"
Pemenue 3amau no remam: «ILinaBanue cy10B. https://www.yaklass.ru/
52 BoznyxomnnaBanuey,
«JlaBJIeHHE TBEPABIX TEJ, KUAKOCTEH
Y Ta30B»
53 Mexannueckas paboTa https://www.yaklass.ru/
54 MomHocTh. EMUHHITBE MOIITHOCTH https://www.yaklass.ru/
Vpok-uccnenosanue "Pacuér MOIIHOCTH, pa3BUBAEMOI1 https://www.yaklass.ru/
55 pH MoIbEME TIO JiecTHHUIIE"
56 [Ipocteie Mexanu3mel. Peruar. PaBHOBeCcHE Uil Ha pelyare https://www.yaklass.ru/
KonTponpHas pabota mo teme https://www.yaklass.ru/
57 «JlaBieHHe TBEPABIX TEN, )KUAKOCTEH 1 ra3oBy / Beepoccuiickast
mpoBepouHas paboTa
58 PeseprubIii ypok. Pabota ¢ Tekctamu o Teme «JlaBieHue https://www.yaklass.ru/

TBEPABIX TE,
JKHJIKOCTEH 1 ra30B» / Beepocceuiickas mpoBepoyHasi pabota




Prruaru B Texnuke, 01Ty 1 ipupoae. JlaboparopHas pabora

https://www.yaklass.ru/

59 «HccnenoBanue yclioBUd paBHOBECHS 0.5
pblyara
60 Pemenne 3ana4 no teMe «Y clI0BUsI pABHOBECHS pbIUara https://www.yaklass.ru/
Koaddumnuent nonesznoro aeiictsus Mmexanusma. JlabopatopHas https://www.yaklass.ru/
61 pabora 0.5
«3mepenune KII/ HakstoHHOMN
TUIOCKOCTI
62 Pemenne 3amau o reme "Padora, momnocts, KIT/1" https://www.yaklass.ru/
Mexanndeckas SHEprusl. https://www.yaklass.ru/
63 Kunernyeckas u moTeHIUaIbHas SHEPTUS
64 3aK0oH COXpaHEHUS MEXAaHUYECKOW SHEPTUn https://www.yaklass.ru/
VYPOoK-3KCIIEpUMEHT 1O TeMe " IKCIEePUMEHTAIBHOE https://www.yaklass.ru/
ONPEACICHNE U3MEHEHUS! KHHETUYECKON M OTEHIUATbHOU
DHEPrUM NPU CKATBIBAHUHU TEJIA MO0 HAKJIIOHHOMN IIOCKOCTH"
65 1
66 KonrponbHas pabora 1o teme https://www.yaklass.ru/
«PaboTa 1 MOIIHOCTh. DHEPTHUS)
67 PezepBHblit ypok. PaboTta ¢ Tekcramu https://www.yaklass.ru/

o TeMe "Mexanudeckoe ABMKeHUe"




68

PesepBHblil ypok. Pabota ¢ Tekctamu o teme "Pabora.
MoIHOCTS.
Oneprus"

https://www.yaklass.ru/

OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68
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8 KJIACC

Koan4yecTBO 4acoB

DJIeKTpPOHHbIe U (pPOBbIE

No TpakTiueckue o0pa3oBaTe/bHbIE pecypchl
. Tema ypoka
/i emMa ypo Beero KonTtposbHbie padoTHI
padoThI

OCHOBHBIE MTOJIOKEHUST MOJICKYJISIPHO- https://www.yaklass.ru/
1 KHMHETUYECKOM TEOPUHU U UX OIBITHBIE 1

TIOJITBEPKICHUS
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJI 1 https://www.yaklass.ru/

Monenu TBEPAOTO, )KHUIKOTO U Ta3000pa3HOTO https://www.yaklass.ru/
3 COCTOSIHHI1 BelIecTBa 1

OOBsICHEHHE CBOMCTB TBEPAOTO, JKUIKOTO H https://www.yaklass.ru/

ra3000pa3HOro COCTOSIHUI BELIeCTBa Ha
4 OCHOBE TIOJIOKEHHH MOJIEKYJISIPHO- 1

KHHETUYECKON Teopuu

https://www.yaklass.ru/

) Kpucrannuueckue u amopgHsie Tena 1

CmauuBaHme U KanWJUIIPHOCTD. https://www.yaklass.ru/
6 [ToBepXHOCTHOE HATSXKEHUE 1

https://www.yaklass.ru/

7 TemoBoe pacuiMpeHue u cxaTue 1

Temnepatypa. CBsi3b TEMIIEpPATYPHI CO https://www.yaklass.ru/
8 CKOPOCTBIO TETNIOBOTO JIBUYKEHUS YACTHII 1

Buytpennss sneprus. CriocoObl U3MEHEHUs https://www.yaklass.ru/
9 BHYTpPEHHEH SHEepPTruu 1
10 Buasl Teruionepenaun 1 https://www.yaklass.ru/




VYpoxk-konpepenuus "lIpakTrueckoe
HCIOJIb30BaHUE TEIUIOBBIX CBOMCTB BEIIECTB

https://www.yaklass.ru/

11 ¥ MaTepHAaJIoB B LENAX dHeprocoepeskenus”
19 KonndecTBo TEmoThl. Y AenbHas TEIIOEMKOCTh https://www.yaklass.ru/
VYpaBHeHue TeroBoro 6ananca. TemiooOMeH u https://www.yaklass.ru/
13 TEIUIOBOE PABHOBECUE
JlaGopaTopHas pabora "HccienoBanue https://www.yaklass.ru/
SIBJICHHSI TETUIOOOMEHA ITPU CMEIINBaHUT
14 XOJIOJTHOM Y ropsiueit Boabl"
Pacuer xonudecTBa TEIIOTHI, HEOOXOAUMOTO https://www.yaklass.ru/
15 JUISL HAaTpEBaHUs TeJla U BBIAEIIEMOT0 UM MPU
OXJIAXKIEHUU
JlaboparopHas pabota "OnpeneneHue yaenabHON https://www.yaklass.ru/
16 TEIIOEMKOCTH BemecTra"
17 OHeprus TOIUIMBA. Y IebHAsI TEIUIOTA CTOPAHUS https://www.yaklass.ru/
[InaBneHue u OTBEPAEBAHUE KPUCTAIUIMYECKUX https://www.yaklass.ru/
18 Ten. Y ienbHasl TeryioTa I1aBIeHUs
JIaGoparophas pabora "OrmnpeneneHue yaeabHoH https://www.yaklass.ru/
19 TETUTOTHI TIJIaBJICHUS JIbaa"
20 [TapooOpa3oBanue u konaeHcauus. Mcnapenne https://www.yaklass.ru/
21 Kunenue. Y nenpHas Temiora https://www.yaklass.ru/
napooOpazoBaHMs U KOHICHCALIUH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUS OT
aTMOC(EpHOTO TaBJICHHS
Brnaxxnocts Bo3nyxa. JlaboparopHas https://www.yaklass.ru/
22 pabota "OmnpeneneHre OTHOCUTEIbHOM

BJIAKHOCTH BO3ayxa"




23

Pemenue 3amad Ha OIPCACIICHUC BJIA)KHOCTU
BO3yXa

https://www.yaklass.ru/

24

[TpuHIMIIBI PaOOTHI TETJIOBBIX JBUTATEIICH.
[TapoBas TypOuHa. J/[BUTaTenb BHyTPEHHETO
cropaHusi

https://www.yaklass.ru/

25

KIIJI TenmoBoro aurarens. TemnaoBeie
JIBUTATEJIH U 3allUTa OKPY>KArOIIe Cpeibl

https://www.yaklass.ru/

26

3aKoH COXpaHCHHA U IIPCBPAICHNA DHEPTHUN B
TCIJIOBBIX ITpoHeccax

https://www.yaklass.ru/

27

[ToaroroBka Kk KOHTPOJILHOM paboTe MO TeMe
"TermnoBbIE IBICHUS.
N3meHenune arperaTHbIX COCTOSTHHMA

BemecTna"

https://www.yaklass.ru/

28

KonTponbnas padora no teme "Temnossie
sBeHUs. VI3MeHeHe arperaTHbIX COCTOSIHUH
Berecrna"

https://www.yaklass.ru/

29

Onektpusanus Tel. J[Ba poja AIeKTpHIECKUX
3apsiI0B

https://www.yaklass.ru/

30

Ypok-uccnenoBanue "DieKTpu3anys
TeJ UHAYKIHEH U IPU COITPUKOCHOBEHUN"

https://www.yaklass.ru/

31

B3aumoneiicTBue 3apsKeHHBIX Tell. 3aKOH
Kynona

https://www.yaklass.ru/

32

OnekTpruueckoe nose. HanpsxkeHHOCTh
3ieKkTpudeckoro noss. [IpuHnumn
CyHEPIO3ULUU

SIEKTPUYECKHUX MOJIEH

https://www.yaklass.ru/

33

Hocurenn anekTpuueckux 3apsiaoB.
DnemeHTapHbId 3apsia. CTpoeHue aroma

https://www.yaklass.ru/




[TpoBOAHMKY U AUIIEKTPUKHU. 3aKOH

https://www.yaklass.ru/

34 COXpPaHEHHUS AJIEKTPUYECKOTO 3apsiia

Pemenue 3agau Ha IpUMEHEHUE CBOKCTB https://www.yaklass.ru/
35 ANEKTPUUYECKUX 3aPsII0B

DJIEKTPUUYECKUH TOK, YCIOBUS €TI0 https://www.yaklass.ru/
36 cymecTBoBaHus. MlcTouHUKH

AIEKTPUYECKOTO TOKA

. https://www.yaklass.ru/

37 JleficTBHSI DJIEKTPUUECKOTO TOKA

Vpok-uccnenoanue "JlelictBue https://www.yaklass.ru/
38 AIIEKTPUUECKOTO IOJIs HA TPOBOJHUKHU U 1

JIADTICKTPUKH"

DJIEKTPUUYECKUI TOK B METaJIaX, )KUIKOCTSX U https://www.yaklass.ru/
39 razax
10 DJeKTpUYecKasi LeTb U €€ COCTaBHbIEC YaCTH https://www.yaklass.ru/

Cuna Toka. JlaboparopHas padota "M3mepenue https://www.yaklass.ru/
41 U PEryJIMPOBAHUE CUJIIBI 05

ToKa"

DneKTpuYecKoe HanpshkeHue. BonbTmerp. https://www.yaklass.ru/

JlabopaTtopHas padota "U3mepenue u
42 pEryJIMpoBaHKe HAPSKEHUS" 0.5
13 CornpoTuBieHNE NPOBOAHUKA. Y AEIbHOE https://www.yaklass.ru/

COIIPOTUBJICHUEC BEIICCTBA




JlabopaTtopHast paboTa "3aBHCUMOCTb
JIEKTPUUECKOTO COMPOTUBIIEHUS POBOJAHUKA
OT €r0 JJINHBI, IUIOIIAAH

MONIEPEYHOI0 CEUeHus U Marepuana’

https://www.yaklass.ru/

45

3aBUCHUMOCTD CHJIbI TOKA OT HAIPsDKCHUS. 3aKOH
OmMa 171 yyacTka 1ernu

https://www.yaklass.ru/

46

JlaGopaTtopnast pabota "HccnenoBanue
3aBHCUMOCTH CHJIBI TOKa, MAYIIETO Yepes3
pe3ucTop, OT CONPOTUBIIEHUS PE3UCTOPA U
HalnpspKeHUs Ha pe3uctope”

https://www.yaklass.ru/

47

ITocnenoBarenpHOE U mapauiCjibHOC
COCIAUMHCHUA ITIPOBOAHHUKOB

https://www.yaklass.ru/

48

JlaboparopHas paboTta "IIpoBepka npaBuna
CJI0’KEHUSI HANPSKEHUH MpU
MOCJIEIOBATEILHOM COSTMHEHUH IBYX
pe3uctopoB”

https://www.yaklass.ru/

49

JlaboparopHnas pabota "IIpoBepka nmpaBuia st
CHUJIBbI TOKA MPU NapaJlIeIbHOM COESUHEHUN
pe3uctopon"

https://www.yaklass.ru/

50

Pemenne 3amau Ha MMPUMCHCHUC 3aKOHA Owma
JJId pas3]IdYHOr0 COCAMHCHUS ITIPOBOJHHUKOB

https://www.yaklass.ru/

51

PaboTa 1 MOIITHOCTB ANEKTPHUIECKOTO TOKA.
3akoH J[>xoynsa-Jlenna

https://www.yaklass.ru/




52

JlaboparopHnas pabora "Omnpenenenue paboTh
Y MOIIIHOCTH 3JIEKTPUUECKOTO TOKA"

https://www.yaklass.ru/

53

DNeKTpUYECKHE LIEH U TIOTPEOUTENN
JJIEKTPUUECKON SHEPTUU B OBITY.
Kopotkoe 3ambIkanue

https://www.yaklass.ru/

54

ITocTossHHBIE MATHUTHI, X B3aMMOICHCTBHC

https://www.yaklass.ru/

55

VYpok-uccnenosanue "M3yuenue nomnei
IMOCTOSIHHBIX MarHuTOB"

https://www.yaklass.ru/

56

MarnuTHOe 110J1e. MarauTHoe nojie 3eMiInd |
€ro 3Ha4CHUC OJIA )KU3HHU Ha 3emite

https://www.yaklass.ru/

57

[ToaroToBka Kk KOHTPOJIBHOM paboTe Mo TeMe
"DnexTpudeckue 3apsaasl. 3apsHLKEHHBIE Tela
n ux B3aumoeiicTeus. IlocTosHHBIN
ANEKTPUUECKUI TOK"

https://www.yaklass.ru/

58

KonTponbHas pabota 1o teme "DnekTpuueckue
3apsIbL.

3apspKeHHBIE Tea U UX

B3auMoencTBus. IlocTosHHBIN
anekTpuueckuii Tok" / Beepoccuiickast
npoBepoyHas pabora

https://www.yaklass.ru/

59

PesepBHblit ypok. Pabota ¢ Tekcramu 1o teme
"TlocTOSTHHBIH dNEeKTpHUecKuid TOK" /
Bceepoccutickas

poBepoyHas paboTa

https://www.yaklass.ru/




60

OmnsIT OpcTena. MarHuTHoe nojie
JIEKTPUUYECKOr0 TOKa MarHuTHoe 1moJse
KaTyIIKU C TOKOM

https://www.yaklass.ru/

61

[IpuMeHeHne IEKTPOMarHuToOB B TEXHUKE.
JlaGopaTopHas pabora "V3yueHue nencTBus
MarHMTHOI'O IOJIsl Ha IPOBOJHUK C TOKOM"

0.5

https://www.yaklass.ru/

62

DneKTpOoABUTaTEIb IOCTOSIHHOTO TOKA.
Hcnonb3oBanue anekTpoaBuraTeneii B
TEXHUYECKUX YCTPONCTBAX M HA TPAHCIIOPTE.
JlaGopaTopHas paboTa

"KoncTpyupoBanue u n3ydenue paboTsl
aJeKTpoaBUrarens"

https://www.yaklass.ru/

63

OmnbrTel @apanest. 3akoH
3JIEKTPOMArHUTHON MHTYKIIHH.
[IpaBuio Jlenna

https://www.yaklass.ru/

64

Onektporereparop. CrocoObl MOTyYeHUs
ANEKTPUYECKON FHEPTUU. DICKTPOCTAHIINH HA
BO300HOB/IIEMBIX NUCTOYHUKAX OHECPrun

https://www.yaklass.ru/

65

[ToaroroBka Kk KOHTPOJILHOM paboTe 1O TeMe
"DnexkTpuyeckue u

https://www.yaklass.ru/

MAarHUTHBIE ABJIEHUA"

https://www.yaklass.ru/

66

KonTponbHas pabota no Teme "IiekTpuueckue
U MarHUTHBIE SIBJICHUA"

https://www.yaklass.ru/

67

PesepBHblii ypok. PaboTta ¢ TekcTamu o Teme
"TenuoBele ABIeHUA"

https://www.yaklass.ru/




68

PezepHblil ypok. PaboTa ¢ TekcTamu 1o reme
"MarHuTHbI€ sBIEHUSA"

https://www.yaklass.ru/

OBILIEE KOJIMYECTBO YACOB I1O [TPOTPAMME

68

14.5




9 KJIACC

KoaudecTBO 4acoB

JJIeKTPOHHBbIE HU(PPOBbIE

Ne o0pa3zoBaTe/ibHbIE Pecypchl
Tema ypoka KontposabHubie IIpakTnyeckue
n/n Bcero
padoThbI padoTbI

1 MexaHUYECKOE IBHKEHHE. L https://www.yaklass.ru/
MartepuanbHas TOUKa

5 Cucrema orcuera. OTHOCUTEIIBHOCTh 1 https://www.yaklass.ru/
MEXaHUYECKOTO JIBUKEHUS

3 PaBHOMEpHOE NIPAMOTIMHENHOE 1 https://www.yaklass.ru/
JBUOKEHUE
HepaBHOMEPHOE NIPIMOIMHEHHOE IBUKEHUE. https://www.yaklass.ru/

4 CpenHsis 1 MTHOBEHHAsi CKOPOCTh 1

5 IIpsAMosIMHENHOE PABHOYCKOPEHHOE 1 https://www.yaklass.ru/
JIBUKEHUE. Y CKOpEHUE
CKOpOCTh MPSIMOIMHENHOTO https://www.yaklass.ru/

6 PaBHOYCKOPEHHOTO JIBHYKCHHS. 1
I'padux ckopocTu
JlaGopaTtopHast pabota "Onpenenenue https://www.yaklass.ru/

7 YCKOPEHUSI Teja MPU PaBHOYCKOPEHHOM 1 1
JIBHYKCHUH 10
HaKJIOHHOM mockocTu"

8 CBobosHoe najenue Ten. OnbITel Ianumes L https://www.yaklass.ru/

9 PaBHOMEpHOE IBHKEHUE 110 OKPYKHOCTH. 1 https://www.yaklass.ru/
[Tepuon u yactora




oOparttenus. JIuneiHast 1 yriosas CKOpOCTH

https://www.yaklass.ru/

10 LIeHTPOCTPEMUTENLHOE YCKOPEHUE https://www.yaklass.ru/

1 ITepsbiii 3akoH HetoToHa. BexkTop cuibl https://www.yaklass.ru/

12 Bropoi1 3akon Herorona. https://www.yaklass.ru/
PaBHOelicTBYIOIIAs cHla

13 Tperuii 3akon HetoTona. Cynepro3unus https://www.yaklass.ru/
cui

1 Pemenue 3a1a4 Ha IpUMEHEHUE 3aKOHOB https://www.yaklass.ru/
Hprorona

15 Cina ypyrocti. 3axon Tyka https://www.yaklass.ru/

16 Pemenne 3ana4 1o Teme «CHita ympyrocTm» https://www.yaklass.ru/

17 JlaGopatopHas pabota «Onpenenenue https://www.yaklass.ru/
JKECTKOCTHU MPYKUHBD)

18 Crna Tperms https://www.yaklass.ru/

19 Pemenue 3agau no reme «Cuiia TpeHUS» https://www.yaklass.ru/

20 JlaGopatopHas pabota "Onpenenenue https://www.yaklass.ru/
Kod(puImenHTa TpeHHs CKOJIbKECHHS"
Pemenue 3aa4 mo teme "3aKoHbI https://www.yaklass.ru/

21 Herorona. Cuna ynpyrocru. Cuna tpenus"

29 Cuna TSKECTHU ¥ 3aKOH BCEMUPHOTO https://www.yaklass.ru/

TATOTEHUS. Y CKOPEHHE CBOOOHOTO




MaJEHUs

23

Ypok-koubepennus " J[BukeHne Tes BOKpYyT
rpaBuTaloHHOrO 1eHTpa (ConHeuHas
cucrema). ["amaktuxu"

https://www.yaklass.ru/

24

Pentenue 3agau o teme "Cuiia THKeCTH
Y 3aKOH BCEMHUPHOTI'O TSATOTEHUS"

https://www.yaklass.ru/

25

[TepBast KocMHUECKasi CKOPOCTb.
HesecomocTs n neperpysku

https://www.yaklass.ru/

26

PaBHOBecue MaTepuaabHOM TOUKH.
AGCONIOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpIOTO TEIIA C©
3aKpEIIEHHON OCBIO BPAILICHHUS.
MowmeHnT cuisl. LleHTp TsKEeCTH

https://www.yaklass.ru/

27

PaBHOBecue MaTepuaabHOM TOUKH.
AOGcComoTHO TBEPAOE TEIO.
PaBHOBecue TBEpAOrO TENIA C
3aKpETIEHHON OCBIO BPAILICHHUS.
MowmeHnT cunsl. LleHTp TsxecTn

https://www.yaklass.ru/

28

Pemenue 3a1a4 no teme "MOMEHT CHIIBL.
entp TsikecTn"

https://www.yaklass.ru/

29

[ToaroroBka K KOHTPOJILHOMU paboTe MO TeEMe
"Mexanndeckoe IBHKEHHE.
BsaumonetictBue Ten'"

https://www.yaklass.ru/

30

KonTponbhas pabota o teme
"MexaHandeckoe IBMKEHHE.
Bzaumoneiictue Ten"

https://www.yaklass.ru/

31

Nmnynbse Tena. Umnynasc cuibl. 3ak0oH

https://www.yaklass.ru/




COXPAHEHHUS UMITyJIbCa. YIIPYroe u
HEyIPyroe B3auMOJCICTBUE

Penrenue 3amay o teme "3akoH

https://www.yaklass.ru/

32 COXpaHEHHUs uMIlyJbca'

33 Vpoxk-koudepennus "PeaktuBHoe https://www.yaklass.ru/
JBUKEHUE B IPUPOJE U TEXHUKE"

34 Mexannyeckas paboTa U MOLIHOCTh https:/hwww.yaklass.ruf

35 Pabora cuiiel TKeCTH, CHIIBI YIIPYTOCTH U https://www.yaklass.ru/
CHUTBI TPEHUS
JlaboparopHas pabota «OnpeneneHue https://www.yaklass.ru/

36 paboTHI CUJIBI TPEHHS ITPU PABHOMEPHOM
JIBYDKEHUM TeJa 10
TOPU30HTAJILHON MTOBEPXHOCTID

37 Cas3b oHepruu ¥ paboTsl. IloTeHIManbHAS https://www.yaklass.ru/
SHeprus

38 KI/IHGTI/I‘IGCKaiI sHeprus. Teopema o https://www.yaklass.ru/
KUHETHYECKOU YHEPTUU

39 3aKOH COXpaHEHUs SHEPTUU B MEXaHUKE https://www.yaklass.ru/

40 JlaboparopHas pabota «/3yueHue 3akoHa https://www.yaklass.ru/
COXpaHEHMS SHEPT UM

41 KonebaTenpbHOE IBUKEHUE U €70 https://www.yaklass.ru/
XapaKTEePUCTHKH

42 3aryxatomue Konebanus. BeiHyX1eHHbIE https://www.yaklass.ru/

koJieOanus. Pe3onanc

43

MareMaTH4ecKuil U PY;KUHHBIA MasTHUKH

https://www.yaklass.ru/




44

VYpok-uccienoBanue «3aBUCUMOCTh
nepuojia KojaeOaHuii OT KECTKOCTH
IPYHUHBI U MAcChl IPy3a»

https://www.yaklass.ru/

45

[IpeBpanienue sHepruy IpU MEXaHUYECKUX
KOJIeOaHUsIX

https://www.yaklass.ru/

46

JlabopaTtopHas padota «OnpeneneHue
94acTOTHI U TIEpHOo/Ia KoieOaHui Py >KHHHOTO
MasITHUKa»

https://www.yaklass.ru/

47

JlaGopaTtopHnas padora «IIpoBepka
HE3aBUCHMOCTH IEPHO/Ia KOJIeOaHuii Tpy3a,
MIOJIBEIIIEHHOT'O K HUTH, OT MacChI Tpy3a»

https://www.yaklass.ru/

48

Mexannueckue BoaHbI. CBONMCTBA
MEXaHMYECKUX BOJIH. [IponosibHbIE U
IIOIIEPEYHBIE BOJHBI

https://www.yaklass.ru/

49

VYpok-koHpepenius "MexaHnueckue
BOJIHBI B TBEPJIOM TeJI€.
CelicMuueckue BOJIHbI"

https://www.yaklass.ru/

50

3ByK. PacnpocTpanenue u oTpakeHue 3ByKa

https://www.yaklass.ru/

51

VYpoxk-uccnenosanue "Habmonenue
3aBUCHMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

https://www.yaklass.ru/

52

I'poMKOCTB 3ByKa 1 BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

https://www.yaklass.ru/

53

Ypok-koHpepeHus "YapTpa3Byk U
UH(Pa3BYK B IPUPOJE U TeXHHUKE"

https://www.yaklass.ru/

54

[TonroroBka Kk KOHTPOJIBHOM paboTe MO

https://www.yaklass.ru/




TeMme "3aKoHbI COXpaHEeHUs. MexaHuueckue
Kosie0aHus U BOJTHBI"

https://www.yaklass.ru/

55

KonTponpHas padora o Teme "3aKoHbI
coxpaHeHus. MexaHu4yecKue
KoJieOaHus ¥ BOJIHEI"

https://www.yaklass.ru/

56

:‘)J'ICKTpOMaFHI/ITHOC IIOJIC.
3JI€KTpOMaI‘ HUTHBIC BOJIHBI

https://www.yaklass.ru/

57

CBolicTBa QJICKTPOMAaruuTHLIX BOJIH

https://www.yaklass.ru/

58

VYpok-koHpepennus "llkana
3JICKTPOMArHUTHBIX BOJIH.
Hcrnonb30BaHKME IEKTPOMArHUTHBIX
BOJIH JIJII COTOBOM CBIA3H"

https://www.yaklass.ru/

59

VYpok-uccnenosanue "M3ydyeHue cBOiCTB
AIIEKTPOMArHUTHBIX BOJH C TOMOIIBIO
MoOMIIBHOTO Tenedona"

https://www.yaklass.ru/

60

Pemenne 3a1a4 Ha OonpeaACIICHUE YaCTOThI U
JIJINHBI BHGKTpOMaFHI/ITHOI\/JI BOJIHBI

https://www.yaklass.ru/

61

DneKTpOMarHuTHast MPUPO/ia CBETA.
CxopocTtb cBeTa. BonHOBBIE CBOIICTBA CBETa

https://www.yaklass.ru/

62

Hcrounuku cera. [IpsamonuneitHoe
pacnpocTtpaHeHue cBera. 3artMeHus ConHa
u JIyHb1

https://www.yaklass.ru/

63

3aKoH OoTpa)keHus cBeTa. 3epkaina. Pemenue
3aJa4 Ha IPUMEHEHUe
3aKOHa OTPa’KEHUS CBETa

https://www.yaklass.ru/

64

[Tpenominienue ceera. 3aKoH

https://www.yaklass.ru/




IMPECIOMIICHUA CBETA

[TonHoe BHYTpeHHee OTpakeHUE CBETa.

https://www.yaklass.ru/

65 Hcnonp3oBaHnue MOJHOTO  BHYTPEHHETO
OTpaXeHUS B ONTHYECKHUX CBETOBOAAX
JIaGoparopHas padoTa "HccienoBanne https://www.yaklass.ru/
66 3aBHCUMOCTH YTJIa MPEIOMIICHHS CBETOBOTO
Jy4a OT yIJia aJieHus Ha TpaHule "Bo3yX-
cTekno""
Vpok-koudepenuus "Vcnons3oBanue https://www.yaklass.ru/
67 IIOJIHOTO BHYTPEHHETO OTPAXKECHMUS:
CBETOBO/IbI, ONTHKOBOJIOKOHHAS CBSI3b"
https://www.yaklass.ru/
68 JIunzel. OnTHyeckas cuia JIMH3bI
. https://www.yaklass.ru/
69 [Toctpoenne n300paskeHuit B TMH3aX
Jlaboparopnas  pabora "OmnpeneneHnue https://www.yaklass.ru/
70 (OKYCHOTO pPAacCTOSHUS M ONTHYECKOU
CHJIBI coOuparoliei TMH3bI"
7 VYpok-koHpepennus "Onrtuyeckue https://www.yaklass.ru/
JMH30BbIe TPUOOpPH"
https://www.yaklass.ru/
72 I'ma3 xak ontuyeckas cucrema. 3peHue
73 Vpoxk-koupepentus "JlepekTs! 3peHus. https://www.yaklass.ru/
Kak coxpanuts 3penue”
Paznoxenune 6emoro ceeta B cieKTp. OTBITHI https://www.yaklass.ru/
74 Herotona. CrnoxeHue CeKTpaabHbIX

1BeToB. Jlucnepcus
cBeTa




JlaGopaTtopHas pabota "OMbITHI 11O
pa3I0KeHuIo O0eI0ro cBeTa B CIEKTP

https://www.yaklass.ru/

75 BOCIIPUATHIO 1IBETA IIPEIMETOB IIPHU UX
HaOJI0IEHUH uepe3 BETOBbIE (priIbTphl"
VYpoxk-npaktukym "BosiHOBBIE CBOMCTBA https://www.yaklass.ru/

76 CBeTa: AHCIIepCusi, HHTepPEepeHIINs U
nudpakmms"

77 Omnpitel Pezepdopaa u nianerapHasi MOAeIb https://www.yaklass.ru/
aToma

78 IMocrynatsl Bopa. Monens atoma bopa https://www.yaklass.ru/
Hcnyckanue v moryionieHue cBetTa https://www.yaklass.ru/

79 atomoM. KBanThl. JIuHelyaTbie CieKTpbl

80 VYpoxk-npaktukym "Habmronenue https://www.yaklass.ru/
CIIEKTPOB UCITyCKaHUS"

81 PagnoakTuBHOCTE U €€ BUIEI https:/fwww.yaklass.ruf

82 Crpoenue aromHoro siapa. Hykinonnas https://www.yaklass.ru/
MO/JIENIb

83 PannoakTuBHBIE IPEBPALLICHHUS. https://www.yaklass.ru/
H3otomnsl

84 Pemrenue 3agad mo reme: https://www.yaklass.ru/
"PagnoakTUBHBIE TPEBPALLICHUS "

85 Ilepuon nonypacnana https://www.yaklass.ru/
VYpoxk-koHpepenuus "PannoakTuBHbIe https://www.yaklass.ru/

86 W3IIyYCHHS B IPUPOJIE, METUIIMHE,

TEXHUKE"




87

SnepHbie peakiuu. 3aKOHbI COXpPaHEHUs
3apsI0BOI0 U MaCCOBOT'O YUCEI

https://www.yaklass.ru/

88

DHeprusi CBsI3M aTOMHBIX sijiep. CBS3b MacChl
U DHEPTUU

https://www.yaklass.ru/

89

Pemenue 3anay no teme "Anepueie peakuun'

https://www.yaklass.ru/

90

Peakuuu cuHTe3a U qeneHus suep.
Wcrounuku sneprun CosHua u 3B€371

https://www.yaklass.ru/

91

Ypok-koHpepeHuus "SnepHas sHepreTUka.
JleficTBHs paquOaKTUBHBIX U3JIy4YECHUHN Ha
JKUBBIC

OpraHu3MsI"

https://www.yaklass.ru/

92

[ToaroToBka Kk KOHTPOJIBHOM padoTe 1Mo TeMe
"DNeKTpOMarHuTHOE MOJIE.
ONEKTPOMAarHUTHBIE BOJIHBI.

KBantoBsIe siBeHNA"

https://www.yaklass.ru/

93

KonrtpomnbHas paboTa o teme
"DNeKTpOMarHuTHOE MOJIE.
ONeKTPOMarHUTHbIE BOJIHBI.
KBanroBsIe siBaeHuA"

https://www.yaklass.ru/

94

[ToBTOpenue, o600menue. JlaboparopHsie
paboTel 110 Kypcy "B3aumopeiicteue Ten"

https://www.yaklass.ru/

95

[ToBTOpenue, o6o6meHue. Pemenue
PaCUYCTHBIX U KAUCCTBCHHBIX 3aJia4 110 TEMC
"TemnnoBsie mporecch"”

https://www.yaklass.ru/

96

[ToBTOpenwue, 0600meHNE. Pemenne




pacUeTHBIX M KAYECTBEHHBIX 3a]1a4 110 TEME
"KII/] TeruioBbIX ABUTATEICH"

https://www.yaklass.ru/

[ToBTropenue, o6o0menue. Pemenne

https://www.yaklass.ru/

97 pacyYeTHBIX U KaYE€CTBEHHBIX 33/1a4 110 1

teme "KIIJI anexkTpoycTaHoBOK"

[ToBTOpenue, o606menue. Jlaboparopusie https://www.yaklass.ru/
98 paboTsl o kypcy "CBeToBbIC SIBICHUS" 1 1

[ToBTOpenue, o6061enue. Pabora ¢ https://www.yaklass.ru/
99 TEKCTaMU 0 TeMe "3aKOHbI COXPAHEHUS 1

B MexXaHHuKe"

[ToBTOpenue, o6061enue. Pabora ¢ https://www.yaklass.ru/
100 TekcTamu 110 TeMme "KoaebaHus u BOJIHBI" 1

[ToBTOpenue, 0600meHue. Pabora ¢ https://www.yaklass.ru/
101 TekcTamHu 1o Teme "CBeToBbIE SBJICHUS" 1

ITosTopeHue, 0600menne. PaGora c https://www.yaklass.ru/
102 TekcTamu 1o Teme "KBaHToBas u simepHas 1

¢uzuka"

OBIIEE KOJIMYECTBO YACOB I10 102 27

I[TPOT'PAMME




OneHoYHBIC MATEPHAJIBI

®dusuka

J171s1 yCTHBIX OTBETOB ONPEEISIFOTCS CIEAYIONINE KPUTEPUHU OLICHOK:

OueHka «5» CTaBUTCS B TOM Cliydae, €CIH YYal[UiCs TTOKa3bIBaeT BEPHOE MOHUMAaHUE (PU3UIECCKOU
CYILIIHOCTH paccMaTpPUBAEMbIX SIBJICHUI U 3aKOHOMEPHOCTEH, 3aKOHOB U TEOPHIi, Ja€T TOUHOE OIpEe/IeIICHUE U
HCTOJIKOBAaHWE OCHOBHBIX IOHSITHH, 3aKOHOB, TEOPHiA, a TAK)KE MPABUIBHOE OMpEIeiIeHHe (PU3NUSCKUX
BEJIMYMH, UX €AMHUIl U CIIOCOOOB M3MEPEHHUS; MPABUIIBHO BBIMOIHSIET YEPTEKH, CXEMbI U Ipa(UKU; CTPOUT
OTBET MO COOCTBEHHOMY ILIAaHYy, CONMPOBOXKIAET PacCKa3 HOBBIMHU MPUMEPAMH, YMEET MPUMEHUThH 3HAHUS B
HOBOM CHUTYyaI[MH IIPU BBINOJIHEHUN NMPAKTUYECKUX 3aJaHUI; MOXKET YCTAHOBUTH CBSI3b MEXKIY HU3yYaeMbIM U
paHee M3YYCHHBIM MaTepHalioM MO Kypcy (PH3MKH, a TakKe C MaTepHaJoM, YCBOCHHBIM MPU H3YUYCHUH
IPYTUX MPEAMETOB. YYalluics CHCTEMaTHUYeCKH MOKa3bIBaeT 3HAHUSI HE TOJILKO IPOrpaMMHOr0 MaTepuana,
HO U 3a MpeieJIaMy MPOTPAMMBEI.

Ouenka «4», ecy OTBET YUEHHKA yJIOBIETBOPSIET OCHOBHBIM TPEOOBAHHIM K OTBETY Ha OLEHKY «5»,
HO JaH 0e3 UCIOJb30BaHUS COOCTBEHHOTO IJIaHA, HOBBIX NMPUMEPOB, 0€3 MpPUMEHEHUS 3HAHWW B HOBOU
CUTyaluu, 0e3 HCIOJIb30BaHMs CBSI3€H ¢ paHee M3yYeHHBIM MaTepUalioM M MaTepuUajoM, YCBOCHHBIM IPH
W3YYCHHH JIPYTUX TPEIMETOB; €CIU yYalluiics AOMyCTHI OJHY OIIMOKY WM He Oojiee BYX HEIOYETOB U
MOJKET UX UCIPABUTH CAMOCTOSATEIHHO WIIH C HEOOIBIION MTOMOIIBIO YUUTEIS.

Ounenka «3» CTaBUTCS, €CJIM Y4YAIIUKCSA TMPABWIBHO MMOHUMAET (PU3NYCCKYIO CYITHOCTH
paccMaTpuBaeMbIX SBIICHUN U 3aKOHOMEPHOCTEH, HO B OTBETE€ MMEIOTCS OTJENbHbIE MPOOENbl B YCBOCHUU
BOIIPOCOB Kypca (M3HKH, HE MPETATCTBYIONINE JTATBHEHIIIEMY YCBOSHUIO MPOTPAMMHOI0 MaTepraia; yMeer
MPUMEHSTH MOJIyYeHHbIE 3HAHMS MPH PEIICHUU MPOCTHIX 3a/lad C MCMHOJIb30BAaHUEM TOTOBBIX (HOPMYII, HO
3aTpyAHSETCS MPH PELICHUH 3a/1a4, TPEOYIONIMX MpeoOpa3oBaHuss HEKOTOPBIX (HOpMyIT; TOMyCcTHI He Ooree
OJIHOM rpyOOl OIMOKHK U JBYX HEIOYETOB, HE OoJiee OAHON TpyOoil U ofHOM HerpyOoil ommbku, He Oosee
JBYX-TPEX HErpyObIX OIIMOOK, OJHOW HEerpyOoil OIIMOKU M TpeX HEA0YETOB; JOMYCTUJ YEThIpE WM MSATh
HEJ0YETOB.

OneHka «2» CTaBUTCS, €CIM YYaIIUWCA HE OBJIAJE] OCHOBHBIMH 3HAHUSIMH M YMCHHSIMH B
COOTBETCTBUH C TPEeOOBAHHUSIMH MPOTPAMMBI U JIOMYCTHI OOJbIle OMUOOK ¥ HEAOYETOB, YeM HEOOXOAMMO
TUTSL OTICHKH

OreHKa MUChMEHHBIX KOHTPOJBHBIX pa0oT:

Ouenka «5» craBUTCS 32 pabOTY, BHIMOJHEHHYIO TIOJIHOCTHIO 0€3 OMMOOK M HETOYETOB. Y Yaluiics
CUCTEeMAaTUYEeCKH JEMOHCTPHUPYET TMPaBUIbHOE BBHIMOJIHEHHE KOHTPOJIBHBIX pPAa0OT, BBIMOJHEHHOE Ha
BBICOKOM YPOBHE C TBOPUYECKUM TIOIXOJIOM.

Ounenka «4» cTaBUTCsS 3a paldOTy, BBHIMOJIHEHHYIO MOJHOCTHIO, HO MPH HAIWYHKM B HEeil He Ooiee
OJIHOM HEerpy0oii OIITMOKHU U OJTHOTO HEJ0UeTa, He OoJee TpeX HEA0UYETOB.

Ounenka «3» CTaBUTCS, €CIM YUYEHUK MPABWIBHO BBIMONHUI HE MeHee 2/3 Bceil paboThl win
JOTYCTUJT HE OoJiee OHOM rpy0oil OMHMOKK U JBYX HEJ0UYETOB, HE OoJiee OHOM rpy0oil U OIHOM HeTpyOoit
omuOKHu, He Oojee Tpex HEerpyObIX OMIMOOK, OAHOW HEerpy0oil OMIMOKM M TpeX HEI0YeTOB, MPH HAJTUYUU
YETBIPEX-TISITH HEJIOUETOB.

OuneHka «2» CTaBUTCS, €CJIM YUCIIO OMIMOOK M HEJOUYETOB MPEBLICHIO HOPMY JUTSl OLEHKH «3» WIH
MIPaBWJIbHO BBINIOJHEHO MeHee 2/3 Bcell paboThI.

OreHkKa mpakTHYECKUX padoT:

Ouenka «5» CTaBUTCS, €CIM yYallMiicsl BBIIOJHSAET pabOTy B MOJHOM 0OBEME C COOIIOJACHHEM
HEO0OXOIUMOM TOCIIE0BATETHPHOCTH MPOBEACHUS OMBITOB U U3MEPEHHI; CAMOCTOSITEIbHO M PaIlMOHATBHO
MOHTHPYET HEOOXOAMMOE 000PYIOBAHKE; BCE OMBITHI MTPOBOANT B YCIOBUAX U PEXKUMaX, 00CCIICUNBAIONITIX
MOJIy4EeHUE TPAaBUIBHBIX PE3YJIBTATOB U BHIBOJIOB; COONIIOIaeT TPeOOBAHUS MIPABHII TEXHUKHU OE30MAaCHOCTH;
MPABWJIBHO W aKKypaTHO BBIMOJNHIECT BCE 3alMCH, TAOJMUIBI, PUCYHKH, YEPTSHKH, TpaUKH; MPaBUIHHO
BBITIONTHSIET aHAJIM3 MOTPEIIHOCTeH. YJaIuics CUCTEMATUYECKU JEMOHCTPHUPYET MPABUIBLHOE BBHITOTHEHUE
MPAKTUYECKUX Pa0OT, BHIMOJIHEHHOE Ha BBICOKOM YPOBHE C TBOPUYECKHUM IMOAXO0I0M.



OuneHka «4» CTaBUTCS, €CIIM BBIIIOJHEHBI TPEOOBAaHUS K OLICHKE «5», HO ObUIO JOMYIIEHO JBa-TPU
Heso4ueTa, He 0oJiee OJTHON HEerpyOoid OIMOKU M OJTHOTO HEJ0ueTa.

Ounenka «3» craBuTCs, eciu paboTa BBINOJHEHA HE TOJHOCTHIO, HO 00BEM BBHIMOJIHCHHOW YacTh
TaKOB, YTO IO3BOJISIET MOJYYUTh NMPABUIBHBIA pPE3ylbTaT M BBIBOJ; €CJIM B XOJA€ IPOBEICHHS OIbITA U
M3MepeHus ObUTH JIOMYIIEHbI OLITHOKH.

Ounenka «2» cTaBUTCS, e€cid padoTa BBHINOJIHEHA HE MOJHOCTHIO, U OOBEM BBIMOJIHEHHON YacTH
paboThI HE MO3BOJISET CHIENIATh MTPABUIBHBIX BBIBOJIOB; €CJIMA OMBITHI, U3MEPEHUSI, BHIUMCIICHUS, HAOTIOICHUS
IIPOU3BOIUIIMCH HEITPABUIIBHO.

Bo Bcex ciyuasix onieHKa CHH)KAETCs, €CJIM YUEHUK He cO0JIt0/1al paBuiia TEXHUKU 0€3011aCHOCTH.

[Tepedenn ommoOoOK:

I'py6sbie ommbKu

1.He3nanue ompeneneHuii OCHOBHBIX HMOHSTHUN, 3aKOHOB, MPaBWJI, OCHOBHBIX IOJOXEHHH TEOpHH,
(bopmyI, OOIIETTPHHATHIX CUMBOJIOB 0003HAaYEHUs (PU3NUECKUX BEITMYNH, SAMHULl H3MEPEHHS.

2.Heymenue BbIACTUTH B OTBETE TJIABHOE.

3.HeymeHnne npuMeHSTh 3HAHUS ISl pEIISHUS 3a/1a9 U 00bSICHEHUS (PU3HMUECKUX SBICHUH.

4. HeyMmeHue uuTaTh U CTPOUTH I'padUKH U MPUHLIUIIAATIHHBIE CXEMBI.

5.Heymenne moaroToBUTh K pabOTe YCTAaHOBKY HMJIHM JTaOOpaTOpHOE 00OpYAOBaHHE, IPOBECTU OIIBIT,
HE0OXOIUMBIE PacueThl, WIIK UCIIOIB30BaTh NOMyYEHHbIC JAHHBIE JIJIS1 BBIBOJIOB.

6.HeOpexHoe oTHONICHHE K Ta00PaTOPHOMY 00OPYIOBAHHIO i H3MEPUTEIBHBIM IIPUOOpaM.

7.Heymenue onpenenuTs MoKazaHue N3MEPUTEIHLHOTO MPUOOpa.

8.Hapymenue TpeboBaHMii paBmil 0€30MaCHOTO TPY/1a PU BBIITOJIHEHUH YKCTIEPUMEHTA.

HerpyOsbie ommbku

1.Hetounoctu popmMyInpoBOK, OnpeeseH i, MOHATHH, 3aKOHOB, TEOPUH, BBI3BAHHBIC HEMOTHOTOU
OXBaTa OCHOBHBIX MPHU3HAKOB OMpPEIEISIeMOro MOHATHSA, OIIMOKH, BBI3BAaHHBIE HECOOJIIOJIEHUEM YCIOBUMN
MIPOBEJICHUS OIbITa U U3MEPEHUH.

2.0mmbKH B YCIOBHBIX OOO3HAYEHUSAX Ha MPUHLUUNHAIBHBIX CXeMaX, HETOYHOCTH YepTexew,
rpauKoOB, CXEM.

3.Ilpomyck M HETOUHOE HaNMCAaHNE HAUMEHOBAaHUM eAMHUL] PU3MUECKUX BEJINYHH.

4.HepanuoHanbHbIM BHIOOP X0/1a PELICHHUS.

Henouetst

l.HepaunonanbHble 3amucy MpH  BBIYUCICHUSAX, HEpallMOHAJIbHbIE MPHEMbl B BBIYHUCICHHH,
peoOpa3oBaHUU U PELICHUHU 3ajay.

2.Apudmerndeckre OmMMUOKU B BBIUUCIEHUAX, €CIM ATH OIMMUOKU Tpy0O HE MCKAXKAIOT PeajbHOCTh
MIOJIyYE€HHOTO pe3yJjbTara.

3.0t1nenpHbIE MOTPEIIHOCTH B (HOPMYIMPOBKE BOIPOCA HIIA OTBETA.

4.HebOpe)xHOoe BBINOIHEHUE 3auceil, yepTexeil, cxeM, rpadukos.

5.0pdorpaduveckue u MyHKTyaIl[MOHHBIC OIITHOKH.

Oyenusanue mecmosvlx pabom YYAIMUXCS OCYIIECTBIAETCS B 3aBHCHUMOCTH OT IPOLIEHTHOTO
COOTHOIIEHUS BBIITOJIHEHHBIX 3aJaHHH.

OnenuBaetcst paboTta ciieayoumM o0pa3om:

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0-49 %.

Tpya (TexHonorust)

JIJ1s1 yCTHBIX OTBETOB ONPENEISIFOTCS CIEAYIOINE KPUTEPUHN OLIEHOK:

Ouenka «5» CTaBUTCS, €CIIM yUallIHiCs:

MOJTHOCTBIO OCBOWJI YU€OHBIN MaTepuat;

yYMEET U3JI0KUTh €r0 CBOMMH CJIOBAMU;

CaMOCTOSITENILHO MOATBEPKAAET OTBET KOHKPETHBIMU ITPUMEPaMU;



NPaBUIBHO, OOCTOSTEIBHO H TOJHO JIaeT OTBET, HE J0KUIASCh TOTIOHUTEILHBIX BOIIPOCOB YUUTEIS;
- CHCTEMaTHYeCKH AEMOHCTPUPYET NOCTAaTOYHbIM 00bEM 3HAHMHM B IpeAenax MporpamMMbl, a TakK JKe 3a ee
IpeeIamH.

Ouenka «4» CTaBUTCS, €CIIM yUallHiics:

B OCHOBHOM YCBOWJI Y4€OHBIH MaTepual, JOMYyCKAaeT HEe3HAUUTENIbHbBIE OIIMOKH NPU €r0 W3JI0KEHUH
CBOUMH CJIOBaMU;

MOJTBEPKJIAET OTBET KOHKPETHBIMU IIPUMEPAMHY;

IIPaBUJIbHO OTBEYAET Ha JOIOJIHUTEIbHbIE BOIPOCHI yUUTEIS.

Onenka «3» cTaBUTCS, €CIIU yUaIIUNHCS:

HE YCBOWJI CYIIECTBEHHYIO YacTh y4eOHOro MaTepuaia,;

JIOMTyCKAaeT 3HAYMTENbHBbIE OINMOKM TIPH €ro W3J0KEHHH CBOMMH CJOBaMH;- 3aTPyAHSIETCS
HOJTBEPIAUTH OTBET KOHKPETHBIMH ITPUMEPAMU;- CJ1Ia00 OTBEYAET Ha JONOJIHUTEIbHbIE BOIIPOCHI.

Ounenka «2» CTaBUTCS, €CIIU yUaIIUNCS:

IOYTH HE YCBOMJI YUeOHBIN MaTepua;

HE MOXET U3JI0KHUTh €r0 CBOMMHU CJIOBAMY;

HE MOKET MOATBEPAUTh OTBET KOHKPETHBIMU IIpUMEpaMH;

HE OTBEYAeT Ha OOJIBIYIO YaCTh JOMOJIHUTEIbHBIX BOIIPOCOB YUUTEIS.

OnenuBanue rpaduyeckux 3a1aHuil, MIPaKTUYECKUX U 71a00paTOPHO-TIPAKTHUECKUX,
IIPOEKTHBIX paboT

OtmeTKa «5» CTaBUTCS, €CIIM yJalluHCs:

TBOPYECKHU TUTAHUPYET BBIIOJIHEHHE PaOOTHI,

CaMOCTOSITEJILHO U MOJHOCTBIO UCIOJb3YET 3HAaHUS IPOrPaMMHOI0 MaTepuaa,;

IIPABUJIBHO U aKKYpPATHO BBIIOJIHSET 3a/1aHUE;

yMEET I0JIb30BaThCsl CHPABOYHON JINTEPAaTypOi, HAIJSAHBIMU MOCOOUSAMH, MPUOOPaMU U APYTUMHU
CpeICTBaMH;

CHUCTEMaTHYEeCKH JEMOHCTPUPYET MPAaBUIbHOE BBINOJIHEHHE pabOT, BBINOJHEHHOE Ha BBICOKOM
YPOBHE C TBOPYECKHUM IOAXO0JIOM.

OtmeTKka «4» CTaBUTCS, €CIU YUalllUNCA:

MIPABUJIBHO IJIAHUPYET BBIIIOJIHEHUE PaOOThI;

CaMOCTOSITENIBHO MCIIONb3YET 3HAHUS TPOTPAMMHOI0 MaTepUaa;

B OCHOBHOM IPaBUJIbHO U aKKYpaTHO BBINOJIHSIET 3aJaHUE;

yMEET I0JIb30BaThCsl CIIPABOYHOM JIMTEPaTypol, HarMAAHBIMU MOCOOUSMH, TPUOOpPAMU U APYTUMH
CpeICTBaMH.

OtmeTKka «3» CTaBUTCS, €CIM y4YallUNCS:

JIOTTYCKaeT OLIMOKH MPH MJIaHUPOBAHUHN BBINOJIHEHUS paOOTHI;

HE MOXET CaMOCTOSATEIbHO UCII0JIb30BaTh 3HAYUTEIbHYIO YaCTh 3HAaHUI IPOrPAMMHOI0 MaTepUana;

JIOTTYCKaeT OLIMOKHN M HEAaKKYpaTHO BBITIOJIHSET 3a/1aHUE;

3aTPYAHSIETCS CaMOCTOSTENIbHO MCIIONB30BaTh CIPABOYHYIO JIMTEpAaTypy, HarjsaHble MOCOOus,
puOOPHI U IpyTHe CPeICTBA.

OTtMeTKa «2» CTaBUTCS, €CIU YUalllUNCS:

HE MOYET NMPaBUJIbHO CIUIAHUPOBATh BBIIIOJHEHUE PAOOTHI;

HE MOXET UCII0NIb30BaTh 3HaHHsI IPOrPaMMHOI0 MaTepraa;

JIOTTyCKaeT TpyOblie OMMUOKH U HEAKKYPaTHO BBITIOJIHSET 3a/IaHUE;

HE MOKET CaMOCTOSATENBHO HUCIOIb30BaTh CIPABOYHYIO JIUTEPATYPY, HAMMSAHbIE TOCOOUs, PHOOPHI
U ApyTHE CPECTBa.

Oyenusanue mecma y4daluxcsi IpOM3BOAUTCS 110 CIEAYIOLIEN CUCTEME:!

«5» -90—100 %:;

«4» - 70 — 89 %;

«3» - 50 — 69 %;

«2» - 0-49 %.



Kputepun orieHku npoekra:

OpuUruHanbHOCTh TEMBI U UJIEU MPOEKTA.

KoHcTpykTuBHBIE mMapameTpbl (COOTBETCTBHE KOHCTPYKLIMU U3JIENHS;, MPOYHOCTh, HA/IEKHOCTH;
YA0OCTBO UCIIOJIL30BAHU).

TexHonornueckue KpUTepUU (COOTBETCTBHE [OKYMEHTALIUW; OPUTMHAIBHOCTh IMPUMEHEHHUS H
coYeTaHHe MaTepUalIOB; COOIOICHNE MPABUII TEXHUKU 0€30MacHOCTH).

OcreTudeckre KpuTepuu (KOMIO3UIIMOHHAS 3aBEPLICHHOCTh; IU3aiH M3JENusl; HCIOIb30BaHHE
TpajuLUi HApOAHOM KYJIBTYpPBI).

DKOHOMHUYECKHE KpUTepuu (MOTPEOHOCTh B U3JIEIHH; SKOHOMUYECKOe 000CHOBAaHUE; PEKOMEHAAINN
K HUCII0JIb30BAHHIO; BO3MOXHOCTh MaCCOBOI'O IIPOM3BO/ICTBA).

DKoJoruyeckrue KpuTepuu (Haiuuue yiiepda OKpysKawolled cpeie Mpu MPOU3BOACTBE H3ICIUS;
BO3MOKHOCTh MCITOJIb30BaHUS BTOPUYHOTO CHIPBSI, OTXO0JI0B MTPOM3BO/ICTBA; KOJIOTHYECKast 0€301MacHOCTh ).
NudopmarimonHbie KpuTepuu (CTaHAAPTHOCTH MPOSKTHON JOKYMEHTAIIMH; UCIIOJIH30BAHHE JOOHUTETEHOM
nH(pOpMaITUU



MPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI
OCHOBHOM OBPA3OBATEJBHOMN ITIPOT'PAMMBI OCHOBHOI'O
OBIIET'O OFPA30OBAHUS

7 KIIACC

Kon
MPOBEPSIEMOro
pe3yJbTara

IIpoBepsiemble nmpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus

11

HCII0JIb30BATh U3YYCHHBIC ITOHATUA

1.2

pasiiniaTth ABJICHHA IO OIMMCAHUIO HUX XaPAKTCPHBIX CBOWMCTB M Ha

OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JaAHHOC (1)H3H‘-ICCKOC SIBJICHUC

13

pacrio3HaBaTh NPOSIBIEHUE U3YyYCHHbIX (U3MUECKUX SIBJICHUI B
OKpY’KalolleM MHpE, B TOM 4Mcie (U3NYECKUE SIBICHUS B IPUPOJE,
IIPU 3TOM IEPEBOJIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIIENAThH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIMA

14

ONMCHIBATh HW3YyYEHHBbIE CBOWCTBA Tel U (DU3MUECKUE SBICHUS,
UCIIONBb3Ysl (pU3MYECKHe BEJIWYUHBI, MpPU ONUCAHUU MPABHIBHO
TPAaKTOBaTb (U3UUECKUH CMBICI HCIIOJIB3YeMbIX BEJIMYMH, MX
0003Ha4YEeHUSI U €UHUIIBI (PU3UUECKUX BEJIIMYUH, HAXOAUTh (OPMYJIbI,
CBSI3BIBAIOIIME JIAHHYIO  (DU3MUECKYI0O BEIUYMHY C JPyTUMHU
BEJIMYMHAMH, CTPOUTHh TpadUKH  H3YYEHHBIX  3aBHUCUMOCTEH

(I)I/I3I/ILIGCKI/IX BCIMYHUH

15

XapaKTCPU30BaTh CBOMCTBaA TECII, (I)I/I3I/I‘-ICCKI/IC SABJICHUA W IPOLICCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPpU OTOM JaBaTb CJIIOBECHYIO
q)OpMYHI/IpOBKy 3aKOHa MW  3alucCbiBaTb €ro MaTr€éMaTH4YCCKOC

BBIPAXXCHUC

1.6

OOBSICHATh (PU3UYECKUE SIBIICHUS, MPOLECCHl U CBOWCTBA TeN, B TOM
YUCI€ W B KOHTEKCTE€ CHUTyalludl MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa: BbIABIATH I[PUYUHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
oObsicHeHHe W3 1 — 2 JIOTMYecKWX IMmaroB ¢ omopod Ha 1 — 2
M3YyYEHHBIX CBOWCTBA (PM3NYECKUX SBICHUHN, (PU3NUECKUX 3aKOHA WU

3aKOHOMCPHOCTHU

1.7

pemate pacd€THble 3amauu B 1 — 2 neicTBUS, MCIONBb3YS 3aKOHBI U




(bopMyIIbl, CBS3bIBaONINE (PU3NUECKHE BETMYMHBI: HA OCHOBE aHAIM3a
YCIOBHMS 3aJa4yd 3alUChIBATh KpPaTKOE YCIIOBHE, IIOACTABIIATH
¢usnveckre BeTUUUHBI B (POPMYIIBI M IPOBOJIUTH PACUYEThI, HAXOIUTh
CIpaBOYHBIE JJaHHBIE, HEOOXOAUMBIE Ul PELIeHUs 3ajjay, OLEHUBATh

PEAUTUCTUIHOCTD TIOTYYSCHHON (PU3NYSCKON BETHUUHBI

18

pacmo3HaBaTh MPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH IMOMOIIU
(u3MYeCKUX METOAOB, B OINHCAHMU HCCIEJOBAHUS  BBIICIATH
MPOBEPAEMOE  MPEANOJIOKEHUE (rumoresy),  pas3nuyaTh u
UHTEPIPETUPOBATh MOJNYUYEHHBIH pe3yJbTaT, HAXOIUTh OIIMOKU B

XO0J¢ Oo1bITa, A€JaThb BbIBOALI 110 €T0 pE3yjibTaTaM

1.9

MPOBOAUTh OMBITHI MO HAOMIOACHUIO (DU3HUECKUX SBICHUH WU
¢busnueckux  CBOMCTB  Tel:  (QOpMYyIUpOBaTh  IMPOBEpSiEMbIC
MPEANONIOKEHUs, coOupaThb  YCTAHOBKY M3  IPEAJIOKEHHOIO

000pyI0BaHUS, 3aIMCHIBATH XOJI OMBITA M (HOPMYIIHPOBATH BHIBOJIBI

1.10

BBITIONTHSATE MPSMbIE U3MEPEHUsSI C HUCIOJIb30BAHUEM aHAJIOTOBBIX U
uudpoBBIX MPUOOPOB, 3aMUCHIBATH MOKAa3aHUSI MPUOOPOB C YYETOM

3a/TAaHHOW a0COJIFOTHOW MOTPEITHOCTH U3MEPEHUI

111

NPOBOJIUTh  MCCIEIOBAaHHE  3aBUCUMOCTH  OJHOM  (pU3HYECKOH
BEJIMYUHBI OT JIPyTOM C HCIIOJIB30BAHUEM NPSIMBIX H3MEPEHUH,
y4acTBOBaTh B IUIAHUPOBAaHMM Y4YEOHOIO MCCIEIOBaHUSA, COOMPATH
YCTAHOBKY W BBIIIOJIHATh U3MEPEHUS, CIEAYS IPEMI0KEHHOMY IUIaHY,
(buKcupoBaTh pPE3yNbTaThl MOJYYECHHOH 3aBUCUMOCTH (U3NYECKUX
BEJIMYMH B BUJIE€ NPEAJIOKEHHBIX TaOJIUIl U IpadUKOB, I€1aTh BHIBOJIBI

10 pe3yJibTaTaM UCCIICAOBAHUA

112

MPOBOJIUTh KOCBEHHBIE H3MEpPEHUs (PU3MUECKUX BEIHYUH, CIEAys
MPeI0KEHHOW MHCTPYKLUHU: TIPU BBIMOJHEHUH U3MEpEHUI cobupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAYCHUE HCKOMOM

BCJIMYUHBI

1.13

CO6J'IIOII8.TB npaBujia TCXHHUKHU 0e301acHOCTH Ipn pa60Te C

1a00paTOPHBIM 000PYAOBaHUEM

1.14

yKa3blBaTh MPUHIMUIBI  JEHCTBUS NpUOOPOB U TEXHUYECKHX
YCTPOICTB, XapakTepu3oBaTb NPUHLMUIBI JEWCTBUS H3YyUEHHBIX
npuOOpPOB M TEXHUYECKUX YCTPOMCTB € TOMOIIbIO HMX OIUCAHHUA,
UCHONb3ysd 3HAHMUA O CBOMCTBaX (PM3UYECKUX SBICHUH U

Heo0XouMBbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH




1.15

NPUBOAUTH TNPUMEPHl (HAXOAUTh HWHPOPMALUIO O THpUMepax)
MPAKTHYECKOTr0 UCIOJIB30BaHMsI (PU3MUCCKUX 3HAHUI B TIOBCEIHEBHOM
KU3HU g obOecriedeHHss O€30MacHOCTH Tpu  oOpalieHuu ¢
npubOpaMH ¥ TEXHHYECKUMHU YCTPOUCTBAMH, COXPAHCHHUS 30POBbS U

COOJIIO/ICHHSI HOPM DKOJIOTHYECKOTO TMOBEJICHHS B OKPYIKaloILei cpeie

1.16

OCYIIECTBIISATH OTOOP MCTOYHUKOB MH(pOpManuu B cetu MHTEpHET B
COOTBETCTBUHM C 3aJaHHBIM IOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMEIOIIMXCS 3HAHUKA W TMyTEM CPaBHEHUS PA3IUYHBIX HCTOYHHUKOB
BBIJICNATh MH(OpPMALUIO, KOTOpas SIBISETCS HMPOTUBOPEYMBOM WIH

MOXET OBITh HEJTOCTOBEPHOM

1.17

HCII0JIb30BaTh npu BBIIIOJIHEHUH y4eOHBIX 3a1aHUI
HAyYHOTIOMYJIAPHYIO  JUTEpaTtypy  (GU3MYECKOTO  COJCpKaHUS,
CIpaBOYHbIE MaTepualbl, pecypcbl ceTu VHTepHeT, BIaAeTh
npuéMaMy KOHCIIEKTUPOBAHUSI TEKCTa, MpeoOpa3zoBaHus HHPOPMaLUU

13 OJJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

1.18

cO03/1aBaTh COOCTBEHHBIE KpAaTKHE MUChMEHHBIE U YCTHBIE COOOICHUS
Ha oOcHOBe 2 — 3 WUCTOYHHKOB uH(popManuu (U3HYECKOTO
coJiepaHus, B TOM 4YHCIIe MyOJUYHO JeNiaTh KpaTKUE COOOIIEHUsS O
pe3ynbTatax MPOeKTOB WM YYEeOHBIX HCCIENOBAaHUM, MPH ITOM
rPaMOTHO MCIIOJb30BaTh M3YYEHHBIM TOHATHHHBIN ammapar Kypca

(u3HKH, CONMPOBOKIATH BHICTYIIJICHUE ITPE3EHTALIUEH

1.19

IIPU BBIMIOJIHEHUH Y4eOHBIX MIPOEKTOB U HUCCIIEAOBAaHUI paclpenesTh
00513aHHOCTH B IPyIIE B COOTBETCTBUHU C IOCTABJIECHHBIMH 3a/ladyaMH,
CIICIUTH 3a BBINIOJIHEHUEM IUIAHA JEWCTBHUM, aJCKBATHO OLICHUBATH
COOCTBEHHBI BKJAJ B JAEITEIbHOCTb TPYMIbI, BBICTPAUBAThH
KOMMYHHKATUBHOE B3aUMOJICHCTBHE, YUUTBIBAs MHEHUE

OKPYKarOITIX

8 KJIACC

Kon
NpoBepPsIeMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MIPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHusl

11

HUCIIOJIb30BaTh IOHATUA

1.2

pas3iiniaTth SABJICHHA IO OIMMCAHUIO HUX XaAPAKTCPHBIX CBOMCTB M Ha




OCHOBC OIIBITOB, ACMOHCTPHUPYIOIIUX JAHHOC (1)PI3H‘ICCKOC SIBJICHUC

13

pacrno3HaBaTh MPOSBICHUE W3YUYCHHBIX (DU3MUECKUX SBICHUH B
OKpYy’arollleM MHUpe, B TOM uucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 33/1a4y B Y4E€OHYIO, BBIICISATH

CYILECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX SBICHHIMA

14

ONMCHIBATh H3YyYEHHBbIC CBOWCTBA Tel U (DU3MUECKUE SBIIECHUS,
UCHONb3ysd (U3MYeCKHe BEIMYMHBI, IPU OINUCAHUM IPABUIBHO
TPaKTOBaThb  (PU3MYECKHII  CMBICT  HCHOJB3YEMBIX  BEJIWYHH,
0003HAYCHMSI M €AUHULIBI (PU3MUECKUX BEJIMYMH, HAXOIUTh (POPMYIIBL,
CBSI3BIBAIOIIME JIaHHYIO (DU3MUECKYI0O BEIUYMHY C JPYyTUMH
BEIMYMHAMHU, CTPOMTh TIpaUKM  HU3yYEHHBIX  3aBHCUMOCTEH

(U3HYECKUX BETTMYNH

15

XapaKTCPpHU30BaTb CBOMCTBA TCII, CI)I/ISI/I‘ICCKI/IG SIBJICHUSA W IIPOLICCCHI,
HCIIOJIB3Yysd HM3YUYCHHBIC 3aKOHBI, IIPpU OTOM JaBaTb CJIOBCCHYIO
(I)OpMYJ'II/IpOBKy 3aKOHa H  3allMChIBATh €0 MAaTr€MaTH4YCCKOC

BBIPAKEHUE

1.6

OOBSCHATH (hU3MUECKUE MPOLIECChl U CBOWCTBA TEJ, B TOM YHCIIE U B
KOHTEKCTE CHTyallMid TPaKTHKO-OPUEHTUPOBAHHOTO  XapakTepa:
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBA3H, CTPOUTH OObSICHEHUE U3 1
— 2 JIOTMYECKUX IIaroB ¢ Momompio 1 — 2 W3YYCHHBIX CBOHCTBA

(I)I/I3I/ILIGCKI/IX HBHCHHﬁ, (l)I/I3I/I"IeCKI/IX 3aKOHa WJIN 3aKOHOMCPHOCTH

1.7

pemaTth pacyéTHble 3a7aud B 2 — 3 NEWCTBHS, UCTOIb3Ysl 3aKOHBI U
(hopmyIibl, CBs3BIBarONINE (PU3NUECKHUE BETMYMHBI: HA OCHOBE aHAIU3a
YCIJIOBHS 33/1a4¥l 3alIUChIBaTh KPATKOE YCIOBUE, BBIABIATH HEJOCTATOK
JaHHBIX JJI pelIeHHs 3a/Jayd, BbIOWpaThb 3aKOHbI U  (HOPMYIIbI,
HeoOXoauMBbIe ISl €€ pelleHHs], POBOIUTh PAcUEThl U CPABHHUBATH
MOJTy4YeHHOE 3HadeHHue (U3MUECKOW BEJIMYHUHBI C W3BECTHBIMU

JaHHBIMH

18

pacnio3HaBaTb HpO6HCMBI, KOTOPBIC MOXHO PpCHIUThL IMPpU IMOMOIIN
(bHSI/I'—IeCKI/IX MCTOOOB, UCITIOJIB3Ys OITMCAHUC UCCIICAOBAHUA, BBIACIIATH
MMPpOBEPSACMOC TMPCANOJIOKCHUC, OLCHUBATH MNPABUIIBHOCTH IMOPAAKA

IMPOBCACHUA UCCICAOBAHUS, ACTTIATh BBIBO/IbI

1.9

NPOBOANTH OMNBITHI MO HAOMIONCHUIO (HU3MYECKUX SBICHUH WIH
¢u3uuecknx  CBOMCTB  Tel:  (popMyIMpOBaTh  MPOBEpsSEMbIE

NPEANONIOKEHUS,,  cOOMpaTh  YCTAHOBKY W3  NPEATIOKEHHOTO




000pyI0BaHUS, OIMCHIBATH X0/ OTBITa U (POPMYITUPOBATH BBIBO/IBI

1.10

BBIIIOJIHATE IIPAMBIC HU3MEPCHHA C HCIIOJB30BaAHHEM aHAJIOTOBBIX
HpI/I60p0B 1 JaTYUKOB (1)I/I?>I/ILIGCKI/IX BCJIIMYMH, CPAaBHUBATH PE3YJIbTAThI

U3MEPEHHUH ¢ YYETOM 3aIaHHON a0COJIFOTHON MOTPEITHOCTH

111

MPOBOAUTh  HUCCIIEOBAHME 3aBHUCUMOCTH  OJIHOM  (u3nueckoit
BEJIMYHUHBI OT JPYrod C MHCIOJIb30BAHUEM MPSAMBIX H3MEpPEHUIL:
IUIAaHUPOBATh HUCCIIEJOBaHHE, COOMpPATh YCTAHOBKY M BBIIOJHATH
U3MEpeHus, clenys  IpeUIOKeHHOMY  IUIaHy,  (UKCHpPOBATh
pe3yNbTaThl MOJYYCHHON 3aBUCUMOCTU B BHUJAE TaOMUI U rpaduKOB,

ACJIaTh BBIBOJHLI ITO PE3YyJIbTAaTaM UCCICAOBAHU

112

IPOBOJUTh  KOCBEHHbIE  H3MEpPeHHs  (U3NYECKUX  BEJIMYHUH:
IUIAaHUPOBATh U3MEPEHUs, COOMPATh SKCIEPUMEHTAIIbHYIO YCTaHOBKY,
cienys INPENIOKEHHOM MHCTPYKLUMH, M BBIYUCIATH 3HAYEHUE

BCJIMYMHBI

1.13

CO6.]'IIOI[8.TB [mpaBujia TCXHUKH 0e30macHOCTH Ipu pa60Te C

1abopaTopHBIM 000PyAOBaHHEM

1.14

XapaKTepu30BaTh MPUHLUIBI JEHACTBUS HU3YyYEHHBIX HpUOOPOB U
TEXHUYECKUX YCTPOWCTB C ONOpPOM HAa HMX ONMCAHUSA, HCIOJIb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HEOOXOJUMBbIe

¢u3nueckre 3aKOHOMEPHOCTHU

1.15

pacro3HaBaTb MPOCThIC TEXHHUYCCKUC yCTpOfICTBa U U3MCPHUTCIILHBIC
HpI/I60pI>I o CxXe€MaM MU CXEMAaTUYHBIM PUCYHKaM, COCTABJIATH CXEMBbI
QJICKTPHUICCKUX HCHGP'I C TMOCJICAOBATCIIBHBIM U IapaJlJICJIIbHBIM
COCIMHECHUECM OJICMCHTOB, pasinvas YCJIIOBHBIC 0003HaYCHHS

QJICMCHTOB 3JICKTPHUYCCKUX nenei

1.16

MPUBOJIUTL TpUMEpHl (HAXOAWTh HWHQPOPMALMIO O MPUMEPAX)
MPAKTUIECKOTO MCIONh30BaHMsl (PU3MUECKUX 3HAHUN B TTOBCEIHEBHOM
KU3HM g oOecriedeHus: Oe30MacHOCTH TIpH  OOpalieHuu C
npudopaMu ¥ TEXHUYECKHUMH YCTPOUCTBAMU, COXPAHEHHUSI 3/IOPOBBS U

COOJTIOACHUSI HOPM DKOJIOTHYECKOTO MOBEACHUSI B OKpY Kalollel cpene

1.17

OCYIIECTBIISATh OUCK HHPOPMAIHH (PU3NIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HUMEIOLIMXCA 3HAHUW U IIYTEM CpPABHEHMUS
JIOTIONIHUTEJIbHBIX HCTOYHUKOB BBIIEIATh HMH(OpMaLMIO, KOTOpas

SBIISICTCSA IPOTUBOPEUMBOM HITH MOXKET OBITH HEJOCTOBEPHOM

1.18

WCIOJb30BaTh IPHU  BBHIMOJHEHUH Y4YeOHBIX 3aJaHUil  HAay4HO-




MOMYJIPHYIO JIUTEPATypy (PU3MYECKOTO COJEpKaHUs, CIPaBOYHBIC
MaTepuanbl, pecypcsl cetu MHTepHeT; Biuaaers Npuémamu
KOHCIIEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus MHPOPMALIUU U3 OTHOMN

3HAKOBOW CHCTEMBI B JIPYTYIO

1.19

CO3/1aBaTh COOCTBEHHBIC MMCHMEHHBIC U KPATKHUE YCTHBIC COOOIICHHUSI,
000011asi MHPOPMAIMIO W3 HECKOJIBKUX HCTOYHHUKOB (PH3NYECKOTO
COJIEp’KaHusl, B TOM 4YHUCJIEC NYyOJIMYHO TMPEACTABISATh PE3yIbTaThl
MPOCKTHOM WJIM HWCCIEAOBATEIIbCKON JIEATEILHOCTH, TPHU OITOM
rPaMOTHO MCIIOJb30BaTh M3YYEHHBIM ITOHATHMHBIN ammapar Kypca

(U3MKH, COMPOBOXKIATH BRICTYIUICHUE MTPE3eHTAIIUeH

1.20

IIPU BBINOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEAOBAaHUM (PU3NUECKUX
MIPOLIECCOB pacrlpeAessaTh 00SA3aHHOCTU B TPYIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEHUCTBUMI M KOPPEKTUPOBAaTbH  €ro, aJeKBAaTHO  OLEHUBATh
COOCTBEHHBIH BKJAJ B JEITEIbHOCTb TIpYMNIbl, BBICTPAUBAThH
KOMMYHMKAaTUBHOE€  B3aMMOJCHCTBHE,  IpOSABIASL  T'OTOBHOCTb

paspemaTh KOHQIMKTHI

9 KJIACC

Kon
MPoOBePIEMOro
pe3yjabTara

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

11

HCIIOJIB30BATh U3YYCHHBIC ITOHATUA

1.2

pas3jiniaTth SABJICHHA IO OIMMMCAHUIO HUX XaAPAKTCPHBIX CBOIMCTB M Ha

OCHOBCE OIIBITOB, ACMOHCTPHUPYIOIIUX JaHHOC (bHSI/I‘—IeCKOG SIBJICHHUEC

13

pacro3HaBaTh NPOSIBIEHHE W3YyYCHHBIX (U3MUECKUX SIBICHUH B
OKpYy’arollleM MHUpe, B TOM yucie (U3NYECKUe SIBICHUS B MPUPOJIE,
IIPU 3TOM IEPEBOAUTH MPAKTUYECKYIO 3a/1auy B Y4eOHYIO, BBIICIATDH

CYIIIECTBEHHBIE CBOMCTBA (MPU3HAKH ) (PU3HUECKUX SBIICHHIA

14

OMKCHIBATh HW3YYCHHBIE CBOMCTBAa Ten U (DU3UYECKHE SBICHHUS,
WCTIONIBE3YsT  (pU3WYecCKHWe BEIIMYWHBI, TPH OINHCAHUU IPABHIILHO
TPaKTOBaThb  (PU3MYECKUI  CMBICT  HUCIOJB3YEMBIX  BEJIHYMH,
0003HAYCHUSI U €TUHULIBI (DU3NYECKUX BEIIMYMH, HAXOAUTH (DOPMYIIHI,

CBS3BIBAIOLIME JAaHHYI0 (U3WYECKYI0 BEIMYUMHY C JPYTHUMH




BEJIMYMHAMH,  CTPOUTH  TpaQuKM  M3YYEHHBIX  3aBHCHUMOCTEH

(U3HYECKUX BETTMYNH

15

XapaKTepU30BaTh CBOMCTBA Tell, (PU3MYECKHUE SIBICHUS W TPOIIECCHI,
WCIIONIb3Ysl HW3YYEHHbIE 3aKOHBI, IPU OSTOM [aBaTh CIIOBECHYIO
GbopMyIHpOBKY 3aKOHa W 3allUChIBAaTh €ro  MaTeMaTUYeCKOe

BbIpa)KEHUE

1.6

OOBACHATH (1)I/ISI/I‘ICCKI/IC IMpoHeECChl U CBOMCTBa TCJI, B TOM 4YUCJIC U B
KOHTCKCTEC CI/ITyaI_[I/Iﬁ IMPAKTUKO-OPUCHTHUPOBAHHOI'O XapakTepa:
BbBIABJIATH IPUYIXMHHO-CIICACTBCHHBIC CBA3U, CTPOUTH o0BsiCHEHHE U3 2
— 3 JOTMYECKUX IIAroB C IIOMOIIIBIO 2 -3 HU3YYCHHBIX CBOICTBA

(bU3NYECKUX SABICHUN, PU3MUECKUX 3aKOHA WIIA 3aKOHOMEPHOCTH

1.7

pemate pacu€THble 3a7aud (OMHMparoluecs Ha cuctemy u3z 2 — 3
YpaBHEHHUI), WCIONB3ys 3aKOHBI W (OPMYIBI, CBSI3BIBAIOLINC
¢u3nueckue BENUWYMHBI: Ha OCHOBE aHAJIM3a YCIOBHS 3aJaud
3alUChIBaTh KPAaTKOE YCJIOBHE, BBISABISATH HEIOCTAIOUIUME  WIH
M30bITOYHBIC JJAaHHBIE, BEIOUPATh 3aKOHBI U (OPMYJIIbI, HEOOXOAUMbIE
JUISL pelleHus, MPOBOAUTH PAcCUYEThl M OIEHUBATh PEATMCTUYHOCTH

MOJIYUCHHOTO 3HAaUCHUA (I)I/I3I/I“IeCKOI\/’I BCIINYMHBI

1.8

pacnio3HaBaTb HpO6HeMI>I, KOTOPBIC MOXHO pCHIUTh IIPU IMOMOIIN
(1)I/ISI/ILICCKI/IX MCTOHOB, UCITI0JIb3Ys OITMCAHUC UCCIICA0BAHNA, BBIACIIATD
IpoOBEPACMOC MNPCAIIOJIOKCHUE, OLUCHHUBATHL IPABHUIIBHOCTL IOPAJAKa
MINpOBCACHUA HCCICAOBAHUA, JA€JIaTb BbIBOJbI, HWHTCPIIPECTUPOBATH

PE3YIIbTAThI Ha6J'IIOI[eHI/II\/’I " OIIBITOB

19

MPOBOANTH OMBITBI MO HAOMIOACHUIO (DU3HUECKUX SBICHUH WU
(U3MYECKUX CBOWCTB TEJ: CaMOCTOSITENIbHO COOMpaTh YCTAHOBKY U3
M30BITOYHOTO Habopa 00OpYyAOBaHUS, OMHCHIBATH XOJ OMbBITA U €ro

pe3yabTaThl, GOPMYITUPOBATH BHIBOII

1.10

NPOBOJUTH TPH HEOOXOJUMOCTH CEpPHI0O TPSAMBIX H3MEpPEHHI,
ompeneNsisi cpeaHee 3HAYCHHE HW3MeEpsieMor BeTW4YuHBI ((OKyCHOE
paccrosiHue coOuparomieil JHH3bI), 00O0CHOBBIBATH BHIOOp criocoba

U3MEpEeHus (M3MEPUTEIBHOTO PUOOpPa)

111

MIPOBOAUTh HCCIIEJOBAaHUE 3aBUCUMOCTEH (IM3MUECKUX BEJIUYUH C
HCIIOJIb30BAHNUEM IIPSIMBIX HM3MEPEHUH: IUIAHUPOBATh HCCIIEIOBaHUE,
CaMOCTOSITENILHO COOMpPaTh YCTAHOBKY, (DMKCHUPOBATh PpE3yJIbTATHI

HOqueHHOﬁ 3aBHCHUMOCTH (bPISI/I‘ICCKI/IX BCJIIMYHUH B BUIC Ta6J'II/II_[I/I




rpaduKoB, JeNaTh BEIBOJBI 110 pe3yJIbTaTaM HCCIIEIOBaHUS

112

MPOBOAUTh  KOCBEHHbIE  U3MEpPeHHs  (U3NYECKUX  BEJIUYMH:
IUIAHUPOBATh U3MEPEHHs, COOMPATh IKCHEPUMEHTAIbHYIO YCTaHOBKY
U BBIIOJHATh M3MEPEHHUA, CIeAys MPEeAJIOKEHHON WHCTPYKLUH,
BBIYMCIISITh 3HAYEHUE BEIUYMHBI W AHAJIU3HPOBATH IOJYYECHHBIE

pe3yJIbTaThl C YY4ETOM 3aJaHHON MOTPEIHOCTU U3MEPEHUI

1.13

CO6.]'IIOI[8,TI) mpaBujia TCXHUKHU 0e30macHOCTH Ipu pa60Te C

71a00paTOpHBIM 000PYI0OBaHUEM

1.14

pa3nuyaTh OCHOBHBIE NPU3HAKU HM3YUYEHHBIX (U3UUYECKUX MOJIENIEH:
MaTepuagbHas TOuKa, a0COJIIOTHO TBEPAOE TEJI0, TOUEUHBI UCTOUHUK
CBeTa, JIy4y, TOHKas JIMH3a, [UIaHEeTapHas MOJEIb aTOMa, HYKJIOHHAas

MOZCJIb aTOMHOTI'O dAapa

1.15

XapaKTepu30BaTh MPUHIUIBI JEHCTBUS H3YyYEHHBIX HPUOOPOB U
TEXHUYECKUX YCTPOMCTB C ONOpPOM HAa MX OIMCAHUsA, HCIOJIb3Ys
3HaHUS O CBOMCTBaX (U3MYECKUX SBICHUH M HEOOXOJUMbIE

(1)I/I3I/I‘IGCKI/IG 3dKOHOMCPHOCTHU

1.16

HCIIONB30BAaTh CXEMbl M CXEMaTUYHbIE PUCYHKH M3y4YEHHBIX
TEXHUYECKUX YCTPOMCTB, MU3MEPUTEIIBHBIX prudopoB "
TEXHOJIOTUYECKUX TPOLIECCOB IMPH PEHIEHUH Y4eOHO-ITPAKTHUYECKUX
3a/1a4, ONTUYECKUE CXEMBI JIJIsl IOCTPOEHUSI U300paKEHUI B IIIOCKOM

3epKane 1 coOuparomieit IMH3e

1.17

NPUBOJIUTh TpUMEpHl (HaXoAWTh HUH(POPMALMIO O MpUMEpax)
MPaKTUYECKOrO MCIOIb30BaHMsl (PU3MUECKUX 3HAHUN B IIOBCEIHEBHOM
KHU3HM U1 oOecriedeHusi Oe30MacHOCTH MpH  oOpalieHHuH ¢
nprudoOpaMy U TEXHUYECKHUMH YCTPOHCTBAMHU, COXPAHEHUSI 3/J0POBBS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTI'O ITOBCACHHUA B Opr)KaIOIJ_ICﬁ cpeac

1.18

OCYIIECTBIISATH MOUCK MHPOPMAINK (PU3HUECKOTO COAECPKAHUS B CETU
WnTepHer, camocTOsATeNbHO (OpMyJIUpyss TOMCKOBBIM  3ampoc,
HaXOQUTh YT  OINpEAENeHUs  JOCTOBEPHOCTH  IOIYYEHHOUH
uHpOpMAllMM HAa OCHOBE MMEIONIMXCS 3HAHUM M JIOMOJHHUTENBHBIX

HCTOYHHKOB

1.19

WCIIOJIb30BAaTh TPU  BHINOJHEHUM Yy4eOHBIX 3aJaHUil Hay4dHO-
MOMYJIPHYIO JIUTEPATypy (PU3MYECKOTO COJEpKaHUs, CIPaBOYHBIC
MaTepuaibl, pecypchl ceTH  MHTepHeT; BiIageTb  NpUEMaMu

KOHCIIEKTUPOBAHUS TEKCTa, MpeoO0pa3oBaHus UHPOPMAIMKU U3 OJHOM




3HAKOBOM CUCTEMBI B IPYTYIO

1.20

CO3/1aBaTb COOCTBEHHbIE IUCHMEHHBIE M YCTHBIE COOOIICHUS Ha
OCHOBe HHGPOpPMAUU M3 HECKOJbKHX HCTOYHHKOB (PU3UUECKOIO
coJiep)KaHusl, IMyOJIMYHO NPEJCTABIIATH PE3YJbTaThl MPOEKTHOW WM
HCCIEAOBATENIbCKOM  JEATENbHOCTH,  IPU  3TOM  I'PaMOTHO
KCMOJIb30BATh U3YUYCHHBIM NOHATUIHBIN aIllapar u3y4aeMoro pasjesa
(UMK U CONPOBOXKIATh BBICTYIUICHHE Ipe3eHTalueil ¢ ydéTom

0Cc00EHHOCTEH ay TMTOPUU CBEPCTHUKOB
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IIPU BBINOJIHEHUH Y4YEOHBIX NMPOEKTOB M UCCIEAOBAaHUM (PU3NYECKUX
MIPOLIECCOB pacpeAessaTh 00s3aHHOCTH B TPYIIIIE B COOTBETCTBUU C
IIOCTaBJICHHBIMM  33Ja4aMM, CJICAWTh 34 BBIIOJHEHUEM IUIaHA
JNEUCTBUMI M KOPPEKTUPOBAaTH  €ro, aJeKBaTHO  OLEHUBATh
COOCTBEHHBIH BKJIAJ B JCITEIbHOCTb TIpYMNIbl, BBICTPAUBAThH
KOMMYHHMKAaTUBHOE€  B3aMMOJCHCTBHE,  IpOsABIASL  T'OTOBHOCTb

paspemaTh KOHQIMKTHI




ITPOBEPAEMBIE D2JIEMEHTbBI COAEP KAHUSA

7 KIIACC

Kon
pasneJa

Kon
JIEMEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

®U3UKA U EE POJIb B IO3HAHUU OKPYXXAIOILIETO MUPA

11

Ousuka — Hayka O TMpUpoje. SIBICHUS TPUPOIBL.
OusnyuecKkue  SBJICHUS:  MEXaHMYECKHE, TeIUIOBbIE,

QJICKTPUYICCKUC, MATHUTHBIC, CBETOBBIC, 3BYKOBBIC

12

Ousnueckue  BeNUYMHBL.  M3Mepenue  PpU3MUECKUX
BenmnunH.  Dusnmyeckue  npubopel.  [lorpemHoctsb

n3MepeHnil. MexxayHapoaHas CUCTEMA €AUHULL

13

EcrecTBeHHOHAYYHBII METOJ TO3HaHUS: HaOIIOJeHNE,
IIOCTAaHOBKA HAYYHOT'O BOIIPOCA, BBIJBHUIKEHUE TUIIOTE3,
OKCHEPUMEHT [0 TMPOBEPKE THUIOTEe3, OOBSICHEHUE

HAO0JIJaEMOTO SIBJICHUS

14

Omnucanue (I)I/ISI/ILIGCKI/IX SIBIICHUI C IOMOILBIO MOJIETIEH

15

[IpakTuyeckue paboThI:

#i#HParf##l13Mepenne pacCTOSIHUM.
#H#HPar##3mMepenne o0bEMa KMIKOCTH U TBEPJOTO
Tena.

#H##Par###Onpenenenne pa3MepoB MajbIxX Tedl.
H#HHPar##lI3mMepenre  TeMmepaTypsl Ipd  [OMOILU

KUJKOCTHOTO TEPMOMETPA U TaTYUKA TEMIIEPATYPBI

I[TEPBOHAYAJIBHBIE CBEJJEHW A O CTPOEHUU BEIIECTBA

2.1

###ParfH##CTpoeHNe BelIeCTBAa: aTOMBI M MOJIEKYJIBI, UX
pasmepbl.  ONBITBI,  JIOKa3bIBAIOIIME  JTUCKPETHOE

CTPOCHHUC BCIICCTBA

2.2

#H#Par## ]| Bnoxenne YaCTHI  BEIICCTBA. CBs3b
CKOpOCTH  JBIDKEHHsI  YacTHIl C  TEMIIEpaTypoil.

BpoynoBckoe npmxenue, nuhdysus

2.3

BzaumopeiicTBre YacTHIl BEIECTBA: TPUTSKEHUE U

OTTAJIKUBAaHUC




#H##Par##H# ArperaTHble COCTOSIHUSI BEILIECTBA: CTPOEHUE

ra3oB, >KUJIKOCTEH M TBEPABIX (KPUCTAJUITMUECKUX) TEIl.

2.4 B3aumMoCBsI3b MeEXy CBOWCTBAMHM BEUIECTB B Pa3HbIX
arperaTHbIX COCTOSIHMSIX W MX aTOMHO-MOJICKYJISIPHBIM
CTPOCHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSIHUM BOJIbI
[IpakTrueckue paboOTHI:
###Par###Onenka guaMeTpa aToMa METOJIOM PsioB (C
HCIIOIb30BaHUEM (oTorpaduii).

2.6 #HHHPar###ONBITE 10 HAOJIIOIEHUTO TEILIOBOTO

pacuIpeHust ra3os.
HH#HPar#H#H##0nbpITl 10 OOHAPY)KEHUIO JAEUCTBUSA CUII

MOJIEKYJIAPHOTO MPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJ

. MexaHunueckoe JIBIDKEHHE. PaBHOMepHOE U
' HEpaBHOMEPHOE JIBIKEHHE
HHH#HPar###CropocTb. Cpenusis CKOpOCTh npu
3.2 HEpPaBHOMEPHOM JIBWKE€HUU. Pacuér myTu U BpemMeHH
JIBYDKCHUS
SIBnenue uHepuuu. 3akoH MHepUuU. B3aumoneiicTBue
3.3 T€J KaK MPUYMHA U3MEHEHUsI CKOPOCTH JBUKEHUS Tell.
Macca kak Mepa HUHEPTHOCTH Tela
34 ###Parf## InotHocTs BemecTBa. CBS3b IUIOTHOCTH C
' KOJINYECTBOM MOJIEKYJI B €IUHHIIE 00bEMA BelleCTBa
3.5 Cua kak XxapakTepUCTHKa B3aUMOJICHCTBUS Te
36 Cuna ynpyroctn U 3akoH ['yka. M3mepeHue cuibl c
' ITOMOUIBIO AUHAMOMETPA
37 H#HPar#HH#SIBnenne TaroteHus u cuna Tsbkectu. Cuia
' TSKECTHU Ha JApyTux IaHeTtax. Bec tena. HeBecomocTs
18 Cwia tpeHns. TpeHHE CKOIBXEHUS M TPEHHE ITOKOS.
' Tpenue B npupoie U TEXHUKE
39 #H#HHPar###CriokeHue Cuil, HaNpaBJICHHBIX IO OJHOU
' npsmoil. PaBHoelCTBYO1IAsT CHUIT
3.10 [IpakTuyeckue paboOTHI:




OnpeneneHne CKOPOCTHM PaBHOMEPHOIO  ABMXKCHMUS
(wapuka B KMJIKOCTH, MOJEIHM  DJIEKTPUYECKOTO
aBToMOOWIE W Tak jainee). OnpeneneHue cpeaHei
CKOPOCTH CKOJBXEHHUs Opycka WIM HIapukKa [0
HAaKJIOHHOM  IUIOCKOCTH.  OrmpeneneHue  IIOTHOCTH
TBEPIOTO Tela. OnbITHI, JI€MOHCTPUPYIOLIHE
3aBHCUMOCTh pacTshKeHUs (aedopMariu) mpyKHHbBI OT
HNPUIOKEHHON  cuibl.  ONBITHL,  JI€MOHCTPUPYIOIINE
3aBUCHUMOCTb CHJIbI TPEHHS CKOJIBKEHHS OT Beca Tejla U

XapaKTepa COIIPUKACAIOIIUXCA HOBerHOCTCﬁ

duznueckre IBICHUS B npupoac: NpuMeEpbl ABMIKCHUS C

3.11 Pa3JINYHBIMU CKOPOCTSIMH B )KUBOM M HEKUBOU IIPUPOJIE,
JeICTBHE CUJIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: JUHAMOMETD, HOALIMITHUKI

JIABJIEHUE TBEP/IBIX TEJI, YKMJIKOCTEI U TA30B

4.1

HaBJ’IeHI/Ie TBépI[Ol"O tena. CrocoOnl YMCHBIICHUA U

YBCIUUYCHUA NaBJIICHUA

4.2

I[aBJ'IeHI/IC raza. 3aBUCHMOCTD JaBJICHHA ra3a OoT O6’LéMa,

TeMIIepaTypbl

4.3

Hepezl;aqa JaBJICHUA TBép}lI)IMI/I TCJIaMH, )XUIKOCTIAMHU U

razamu. 3akoH [lackans. [ITneBMaTnyeckre MalIuHb

4.4

3aBUCUMOCTE JaBJICHUA KNUIKOCTHU oT FJ'IY6I/IHI>I.
IMuapocraTtuyeckuii mapagokc. CooOIIAONTHECS COCY/IBI.

FI/I,[LpaBJ'II/ILIeCKI/Ie MCEXaHHU3MBbI

4.5

Atmocdepa 3emnn u atmocdepHoe faBienue. [Ipuannbl
CYLIECTBOBaHMS BO3AYLIHON oO0ojouku 3emin. OnbIT
Toppuuennu. 3aBucuMOCTh aTMOC(EPHOTO TaBIECHUS OT

BBICOTBI HAaZX YPOBHEM MOPA

4.6

N3mepenue armocdepHoro napneHus. [Ipubopsl mis

M3MEPEHUS aTMOC(EPHOTO JaBICHUS

4.7

JlelicTBue XKUIKOCTH M Ta3a Ha MOrPYKEHHOE B HUX
Teno. BeltankuBaromas (apxumenoBa) cuia.  3aKoH

Apxumena

4.8

IInaBanue ten. Bo3gyxomnaBanue




4.9

[IpakTuyeckue paboOTHI:

HccnenoBanue 3aBUCUMOCTH Beca Tejla B BOJE OT
o0béMa MOrpyKEHHOH B JKMIKOCTh YacTH Tela.
Omnpenenenne BbITAJIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEH Ha
TENO,  TNOrpyX€HHOe B  JKHIOKOCTb.  [IpoBepka
HE3aBUCUMOCTH BBITAJIKUBAKOUIEH CHUJIbI, JECHCTBYIOLIEH
Ha TeJNO B JKUIKOCTH, OT Macchl Tena. OIbIThI,
JEMOHCTPUPYIOIME  3aBUCHUMOCTb  BBITAJIKMBAIOILLEH
CHJIBI, AEUCTBYIOLIEH Ha TEJIO B KMIKOCTH, OT 00BbEMaA
HOTPyKEHHOW B JKMJIKOCTh 4acTH Te€jla U OT INIOTHOCTH
xuakoctu.  KoHcTpyupoBaHume — apeomeTpa WU
KOHCTPYMPOBAaHHME  JIOAKM W  OIpeneneHue  eé

TPYy30IIOABEMHOCTH

4.10

dusnueckue SIBIICHUS B IpUpPOZE: BIIMSIHUE
aTMOC(EepHOTro JaBJeHUs Ha )KUBOWU OpraHU3M, TIJIaBaHUE

pBIO
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TexHuueckue ycTpoHCTBa: COOOLIAIOIIMECS COCYIBI,
YCTPOMCTBO BOJONPOBOJA, TI'MAPABIMYECKUN IIpecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOM HAacoc,

apeomeTp

PABOTA, MOITHOCTD, SHEPI' 1A

5.1 Mexanunueckas padborta
5.2 MexaHnueckasi MOITHOCTb
- [IpocTble  MexaHM3MBI:  pblyar, OJIOK, HaKJIOHHAas
' iockocTh. [IpaBuio paBHOBecHs pblyara
5.4 [IpumeneHnue nmpaBuiia paBHOBECHUS pblyara K OJIOKy
«3onmoroe  mpaBwiao»  MexaHuku.  Koadduuument
5.5 MOJIE3HOTO necTBus MEXaHU3MOB. [Tpocteie
MEXaHU3MBI B OBITY U TEXHUKE
5.6 [loTenuumanpHas sHEPTUU TeNa, MOJHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
58 [lonHas MexaHudeckas PHEprus. 3aKOH M3MEHEHUS U
' COXPAHEHUSI MEXaHUYECKOUN SHEPIUU
5.9 [IpakTuyeckue paboOTHI:




##Par#t#H#Onpenenenne  paboOTbl CUIBI TPEHHS TPH
PaBHOMCPHOM AOBHKCHUM TCJIa I10 I‘OpI/I3OHTaJIBHOﬁ
noBepxHOCTU.  MccnenoBanue  yCloBHH — paBHOBECHS
ppruara. Msmepenue KIIJI HaKIOHHOM IIJIOCKOCTH.

N3yuenue 3aKoHa COXpaHEHHUSI MEXAHUYECKOM SHEPTUu

dusndyeckue SABICHUS B Impupoaec: pblHaru B TECIIC

5.10
YeJioBeKa
TexHu4yeckue YCTpOMCTBA: phlYar, TMOJBIKHBIA U
511 HETIOJBYIKHBIN OJIOKW, HAKJIOHHAS IUIOCKOCTh, MPOCTHIC
MEXaHU3MBbI B ObITY
8 KJIACC
Kon Kon
IIpoBepsiembIe 3JIeMEHTBI COACPKAHUSA
paszeJa 3J1eMeHTa
TEIUIOBBIE ABJIEHUA
OCHOBHbBIE  TIOJIOKEHHSI MOJIEKYJISIPHO-KHHETHUECKON
61 TEOpUU CTPOEHMsI BemecTBa. Macca u  pa3Mepsl
. MosieKyd.  OmbITBI, MOATBEP)KIAIOIIME  OCHOBHBIE
I0JIO’KEHHS MOJIEKYJISIPHOKMHETHYECKON TEOpUHU
Mogenu  TBEPIOro, JKUAKOIO M Ta3000pa3HOro
6.2 cocTosiHuM BemecTBa. Kpucrammueckue u amopgHbie
Telna
OOBbsicHeHHEe CBOMCTB ra3oB, XHJIKOCTEH M TBEPIBIX Tel
6 6.3 Ha OCHOBE IIOJIOKEHMH MOJIEKYJIIPHOKUHETUUECKON
TEOPHUH
6.4 CMaunBaHUE U KallWJUISIPHBIE SIBJICHUS
6.5 TemoBoe paclIupeHne U cKaTHe
66 Temmeparypa. CBsi3b Temmeparypbl CO CKOPOCTBIO
. TEIUIOBOTO JIBUYKEHUS YaCTHIL
67 Buytpennss sneprus. CiocoObl H3MEHEHUS! BHYTPEHHEH
. SHEPIuu: TeryIonepeaaya u CoBepuIeHne paboThl
6.8 Bunel tennonepenadym: TEIIONPOBOAHOCTh, KOHBEKINS,




U3JIy4eHue

Kommnuectso TEIUIOTHI. VY nenvHas TEIUIOEMKOCTD

6.9
BEIIIECTBA
TermnmooOMeH © TemjoBOoe paBHOBECHE. Y paBHEHUE
6.10
TETIOBOTO OasiaHca
611 [1naBneHue u oTBEp/IeBaHNE KPUCTAIITNYECKUX BELIECTB.
' VY aenbHas TEMIOTa IJIaBJICHUS
[TapoobpazoBanue u  KoHIeHcamws.  McmapeHue.
-~ Kunenue. VYpenbnas  Temiota  mapooOpa3oBaHUS.
. 3aBUCHUMOCTh TEMITEPATypbl KUTICHUS OT aTMOC(HEPHOTO
JTABIICHUS
6.13 BrnaxnocTs Bo3myxa
6.14 DHeprus ToIUIMBa. Y IebHas TEIIOTa CTOPAHUs
[Mpunmuner  pabotel  TerioBbix — aBurareneit  KIIJ
6.15 TEIUIOBOTO JBHraTesns. TeroBble ABUTaTeNd W 3aIIUTa
OKpYKaroIleu cpebl
3aK0H COXpaHEHUS ¥ MPEBPAIICHUS YHEPTHUH B TETIIIOBBIX
6.16
mporeccax
[IpakTuueckue paboThI:
HHPar###OnbpITBI 0 OOHApYXKEHUIO JEUCTBHUSL  CHJI
MOJIEKYJISIPHOTO TIPUTSKESHHS.
H#H#HPar###ONBITBI O BBIPAILIMBAHUIO  KPHUCTAJIIOB
MTOBapEHHOM CONM UITH caxapa.
#HHHPar###ONBITL 1O HAOMIOJCHUIO  TEIUIOBOTO
6.17 pacIIMpeHus Ta30B, )KHJIKOCTSH U TBEPIBIX TEI.

###Par###Onpenenenne naBieHUus BO3Ayxa B OalloHe
HITPHLIA.

HHHParf##ONBITH, JIEMOHCTPUPYIOIUE  3aBUCUMOCTH
JIaBIICHUSI BO3[yXa OT €ro oO0héMa W HarpeBaHUsS HIIH
OXJTAKIICHUSI.

###Par###] [poBepka runore3sbl JIMHEMHONW 3aBUCUMOCTH

JUIMHBI ~ CTOJIOMKA O KHAKOCTH B TEPMOMETPUYECCKOU




TpyOKe OT TeMIepaTyphbl.

###Par###Habmonenne W3MEHEHUS BHYTpPEHHEI
SHEPTHM Teja B Pe3yJIbTaTe TEIulonepeaadyn U padoThl
BHEILIHHUX CHIJL.

###Par###Iccnenopanue SBJICHUS TEIUIOOOMEHA MpHU
CMEIIMBAHUU XOJIOAHOU U TOpsueH BOJBI.
#HH#Par###Onpenenenue KOJINUECTBA TEIJIOTEI,
MOJIYYCHHOTO BOJOW TIPU TEIUIOOOMEHE C HArpeThIM
METAJUTMYECKUM IIUITHHAPOM.

H#HH#Par###Onpenenenue yAETbHOU TEILTIOEMKOCTH
BEIECTBA.

H#i##Par#H#lccnenoBanue npoiecca UCHapeHusl.
#HHPartH##Onpenenenue  OTHOCUTEIIBHOM — BJIQXXHOCTHU
BO3JyXa.

H#HHHPar###Onpenenenye y1eapHON TEIJIOTHI IJIaBJICHUS

JpJa.

6.18

@dusnyeckue SBICHUS B MPUPOAE: IOBEPXHOCTHOE
HaTSOKEHHE W KalWULIPHbIE SBIEHUS B MPHUPOJE,
KpUCTaJIJIBl B IpUpoae, usinydeHue CoiHIla, 3aMep3aHue
BO/I0EMOB, MOpCKHE OpH3bl; 00pa30BaHUE POCHI, TyMaHa,

WHEs, CHera.

6.19

TexHudeckue  yCTpOWCTBA:  KalWUISAPBL,  IPUMEPHI
WCIIOJIB30BAaHUS KPUCTAIJIOB, JKHJKOCTHBIA TEPMOMETP,
JATYMK TEMIEpPATypsl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THIPOMETpPBI, ICUXPOMETpP, NapoBas TypOuHa,

ABUTATCIIb BHYTPCHHCTO CrOPAaHUA.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHNA

7.1 Dnektpusanus Ten. J[Ba poaa 3eKTpUuuecKuX 3apsaaoB
B3aumonelictBue 3apsokeHHbIX Ten.  3akoH Kynona

7.2 (3aBHCHMOCTb CHJIbI B3aMOACUCTBUS 3aPSHKEHHBIX TEI OT
BEJIMYUHBI 3aPS/I0B U PACCTOSTHUS MEXTY T€JIaMU)

23 DnekTpuyeckoe noiie. HanpsEHHOCTh ANEKTPUIECKOTO

noss. [IpuHIMn cyneprno3sunuy dIEKTPUYECKHUX IOJIEH




(Ha KaYECTBEHHOM YPOBHE)

Hocurenun »snekrpuueckux 3apsiioB.  DleMEHTapHbIN

74 anekTpuyeckui 3apsa. Ctpoenue aroma. [IpoBogHuky n
JUDJIEKTPUKU
75 3aKOH COXPAHEHMS DJIEKTPUUYECKOro 3apsaa
26 OJIEKTPUYECKU ~ TOK.  YCIOBUS  CYLIECTBOBAaHMUS
' 3JEKTPUYECKOTO TOKA. ICTOUHMKH MOCTOSTHHOTO TOKa
[evictBust 3JIEKTPUIECKOTO TOKa (TeroBoe,
1.7 XMMHUYECKOE, MAarHUTHOE). OJEKTPUYECKUH TOK B
KUJKOCTSX U razax
-8 Onektpuueckasd nenb. Cuina ToOKa. DJNEKTPUYECKOE
. HaIpsHKeHUe
29 Conporusienue MIPOBOJHUKA. VY nenbHoe
. CONPOTHUBIICHUE BEIIECTBA
7.10 3akoH Oma i1 y4acTKa 1enu
[locnenoBarenbHOE W MapajulebHOE  COEIMHEHHE
7.11
MIPOBOJHUKOB
PaGota w MOIIHOCTH JJIEKTPHUUECKOTO TOKA. 3aKOH
7.12
Hxoyinsa — Jlenua
213 DneKTpuueckue e U MOTPEOUTETH BJIEKTPUUECKOU
. sHepruu B ObITy. KopoTkoe 3ambikaHme
[TocrossuHble MarHuThl. B3anmoaeicTBHE MNOCTOSHHBIX
7.14
MarHuTOB
MarnutHoe mnosle. MarHutHoe mojie 3eMIuM U €ro
7.15
3HaUeHHe JUIA )KU3HU Ha 3emiie
216 OmneiT Dpcrena. MarHuTHOE MOJI€ ANEKTPUUECKOTO TOKA.
' [IpuMeHeHne HIMEKTPOMArHUTOB B TEXHUKE
JlelicTBME MarHUTHOTO TOJISI Ha TPOBOAHUK C TOKOM.
717 DNeKTpOABUTATENIb TIOCTOSIHHOTO TOKa. Mcmonb3oBaHue
. JJIEKTPOJBUIaTENIe B TEXHUYECKUX YCTPOMCTBaX M Ha
TpaHCIIOpTE
7.18 Onbitel  @Papazned.  SIBieHue  3IEKTPOMArHUTHOU




naaykuuu. [IpaBuno Jlenna

DNeKTporeHepaTop. Croco0bI MOJTy4YEHUS
7.19 BIEKTPUUYECKON SHEPIUH. DNEKTPOCTaHIIUU Ha

BO300OHOBJISIEMBIX HCTOYHHKAX YHEPTUN

[IpakTrueckue paboOTHI:

OnbITEI IO HAOIOICHUIO JIEKTPU3AIMHN TEJl WHAYKIHCH

Y TIPU CONTPUKOCHOBEHUH.

HccnemoBanue JEHCTBUS  DJIGKTPUYECKOTO IOJIT  HA

MIPOBOTHUKH U JIUDJICKTPUKH.

COopka u mpoBepka pabOTHl AIEKTPUUECKON IEMH

IMOCTOSIHHOTO TOKA.

N3mepenue u peryJIMpoBaHUEe CUITBI TOKA.

N3mepenue u peryimpoBaHUEe HATPSIKCHUS.

HccnenoBanme 3aBUCHMOCTH CHITBI TOKA, UIYIIETO Yepe3

PE3UCTOP, OT COMPOTHBIICHUS PE3UCTOPA M HAIPSIKECHUS

Ha pPe3UCTOpeE.

OIBITHI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTD

ANEKTPUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro
7.20 JUTUHBI, TIJIOIA/IM TIOTIEPEYHOT0 CEUeHUsl U MaTepuana.

[IpoBepka TmpaBuia CIOXKEHHS  HaNpsHKEHUH — TpU
MOCTIEIOBATEIbHOM ~ COEIUHEHWU JBYX PE3HCTOPOB.
[IpoBepka mpaBuiia JIsi CUIIBl TOKA MPHU MapauIeIbHOM
coenquHEeHUH  pe3uctopoB.  OmpeneneHue  pabOTHI
ANEKTPUUYECKOTO  TOKA, HIYLIETO 4Yepe3  PEe3UcTop.
OnpeneneHre  MOIIHOCTM  DJIEKTPUYECKOTO  TOKa,
BbIIEIsIEMO Ha pe3uctope. MccnenoBanue 3aBUCIMOCTH
CWJIBI TOKA, UAYLIETO YEpPEe3 JIAMIIOUKY, OT HaIpPSKEHUS
Ha Hell. Onpenenenne KIIJ| narpeBatens. MccnenoBanue
MarHMUTHOTO B3aUMOJICHCTBUS MOCTOSHHBIX MAarHUTOB.
N3y4yeHre MarHUTHOTO MOJI MOCTOSHHBIX MarHUTOB MPU
UX o0benuHEHWH ©  pazaeneHuu. McciemoBanue
JEUCTBHS DJIEKTPUYECKOrO TOKA HA MATHUTHYIO CTPEJIKY.

OnbITel,  JEMOHCTPUPYIOIIME  3aBHUCUMOCTH  CHJIBI




B3aUMOJICVCTBUS KAaTYLIKA C TOKOM U MarHuTa OT CHUJIbI
TOKa M HalpaBlIeHUs TOKa B Karyumke. W3yudeHue

I[GflCTBI/ISI MAaroHuTHOIO I1moJid Ha HOPOBOJHHK C TOKOM.

Koncrpyuposanue u U3yueHHe paboThI
3JIEKTPOIBUTATEIIS. Hsmepenue KITI
ANEKTPOABUTaTeIbHON YCTQHOBKH. OnbIThI 1o

HUCCICOIOBAaHUIO SABJICHUA SHGKTpOMaFHPITHOfI WHAYKIOWH:
HCCIICAOBAaHUE M3MCHCHHUM 3HAYCHHUSI U HarpaBJICHUA

WHIYKIMOHHOI'O TOKa

7.21

Odusnyeckue SABJICHUS B TPHUPOAC: DICKTPUUECKHE
SBICHUsI B  arMocdepe,  IIEKTPUYECTBO  JKUBBIX
OpPraHU3MOB, MarHUTHOE TOJIe 3eMJTH, Apeid MOmocoB,
POJIb MAarHUTHOTO TOJIS IJIs1 )KM3HU Ha 3emJie, MOJSIpPHOE

CHAHHC

7.22

TexHnyeckue ycTpoOMCTBAa: 3JIEKTPOCKOI, aMmIIepMeTp,
BOJIBTMETP, PEOCTaT, CYETYHK DIICKTPUUECKON SHEPTHH,
AIIEKTPOOCBETUTENBHBIE ~ TPUOOPHI,  HarpeBaTeJbHbIC
ANIEKTPOIIPUOOPHI (mpumepsl), IIEKTPUUECKUE
MPEAOXPAHUTENH, JJIEKTPOMArHUT, O3JIEKTPOJBUTATEIH

IMOCTOAHHOI'O TOKA, FTCHEPATOP MOCTOAHHOI'O TOKA

9 KVIACC
Kon
Kop snemenTa [IpoBepsieMble 371EMEHTHI COACPKAHUS
paszaena
MEXAHUWYECKUE SBJIEHU A
81 Mexanudeckoe JBWKEHHE. MarepuanbHas — TOYKa.
' Cucrema orcuéra
8 8.2 OTHOCUTENHHOCTh MEXaHUYECKOTO JABMKECHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHUE
#HH##Par##HHepaBHoMepHOE TPSIMOJIMHEMHOE BUKECHHE.
8.4 Cpennsii W MIHOBEHHas CKOPOCTh  Tela  TIpH
HEPaBHOMEPHOM JIBHXKEHUH




YckopeHnue. PaBHOyCKOpeHHOE IIPSIMOJIMHEHOE

8.5
JIBYDKCHUE
8.6 #H#HPar###CBoboaHoe magerne. OnbIThl ["anmmmnes
#H##Par##H#PaBHOMEpHOE JBH)KEHUE 10 OKPY>KHOCTH.
8.7 [lepuox m yacrora oOpamieHus. JluneliHas u yriaoBas
ckopocTH. LleHTpocTpeMuTenbHOE YyCKOpEeHHe
8.8 [TepBrrit 3akon HproTOHA
8.9 BTtopoii 3akon HetoTona
8.10 Tperuii 3akoH HptoToHa
8.11 HH##Par###] [puHUIMIT CyTIEPIIO3UITUU CHJT
8.12 Cuia ynpyroctu. 3akoH ['yka
#H#HHPar###Cuna TpeHMs: Ccujla TPEHUS CKOJIbXKECHMS,
813 CHUJIa TPEHUS MOKOSI, TPYTHE BUBI TPEHUS
#HHParf##(Cuila  TSDKECTH M 3aKOH ~ BCEMHPHOTO
514 TATOTEHUS. Y CKOpEHHE CBOOOTHOTO MaJACHUS
8.15 IBiwkenne  mmaner  Bokpyr — Comuma.  IlepBas
. KOCMMU€EcKasi CKopocTb. HeBecoMoCTh 1 meperpy3Ku
816 PaBHOBecue maTepuanibHON TOYKU. AOCOTIOTHO TBEPIOE
' TENo
8.17 #i#HPar#H##PaBHoBecue TBEPAOro Tena ¢ 3aKperIEHHOM
' OCBbI0 BpaiieHus. MoMeHT cuibl. LleHTp TskecTn
8.18 Nmnynsce Tena. U3MeHenne nmnyiibca. MMiynbsce cubl
8.19 3aKOH COXPAaHEHHs UMITYJIbCa
8.20 HH##Par###PeakTUBHOE IBUYKEHUE
8.21 Mexanunueckast paboTa U MOIIHOCTb
8.2 Pabora cun Tsxkectu, ympyroctd, TpeHus. CBs3b
' SHEPTUU U paboThI
) [loTreHnmaneHass  PHEPrHsl  Tena, TOMHATOTO  HaJ
8.23 MOBEPXHOCTHIO 3eMJTN
8.24 [ToTenuuanpHas 3HEPTUs CKATON NPY>KUHBI
5 H#HHPar##Kunernueckas sHeprus.  Teopema 0
8.25 KMHETUYECKOHN dHEPIrun
8.26 HH#HPar###3aKoH coXpaHeHHU MEXaHHUUECKOW YHEPTHH




8.27

[IpakTuyeckue paboOTHI:

OrmpezenieHne CpeHE CKOPOCTH CKOJIbKEHUSI Opycka
WY JBWXKEHHS IIapUKa MO HAKJIOHHOW IUIOCKOCTH.
OmnpeneneHue yCKOpeHHUs Tejaa IPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOW IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHM IIpU
PaBHOYCKOPEHHOM JBMKEHHH 0€3 HaualbHOW CKOPOCTH.
[IpoBepka TUMOTE3bI: €CAM MPU PaBHOYCKOPEHHOM
JIBUKEHUH 0Oe3 HayallbHOM CKOpPOCTU IMyTH OTHOCSATCS
KaKk psJ  HEYETHBIX 4YHCEN, TO COOTBETCTBYIOIINE
MIPOMEXYTKH BPEMEHU OJINHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIbI TPEHUSI CKOJIbKEHUS
OT CWIbl HOpPMaJbHOro JaBieHus. OnpeneneHue
kodddunmenTa TpeHHS CKoNIbxkeHus. OnpenereHue
xEcTkocTU mpykuHbl. OmnpeneneHue pabOTHl CUIIBI
TPEHMUsI TpU PABHOMEPHOM JIBI)KEHHU Tela IO
TOPU30HTANILHON MOBepXHOCTH. Ompenenenue padboThI
CUIBI  YIOPYrOCTH  IIpU  HOABEME  TIpy3a  C
HCIIOJIb30BAHUEM  HEMOABW)KHOIO M MOJBHUKHOTO

0JIOKOB

8.28

dusznueckue sSBICHUS B Impupoaec: NpujiiBbl U OTJIIUBEI,
JABHOKCHHUC IIJIAHET ConaeuHnoMn CHUCTCMBI, PCAKTUBHOC

ABUKCHUC KHUBBIX OPraHU3MOB

8.29

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETD, JaTYNKU

TIOJIOKCHUS, PACCTOSAHUA U YCKOPCHUS, PAKCTBI

MEXAHUWYEC

KHME KOJIEBAHUMA 1 BOJIHBI

9.1

KonebarensHoe JABUKCHUC. OcHOBHBIC XapaKTCPHUCTUKU

KOoJIeOaHUIA: nepuona, 4acrtora, aMIiuTyaa

9.2

MaremaTnueckuii 51 MIPYKUHHBIN MasTHUKH.

HpeBpameHHe OHCPIUH Ipu KoJIe0aTeIbHOM JABMXKCHHUH

9.3

3aryxatomue KoyieOaHus. BwIHYXIeHHBIE KOeOaHUs.

Pe3onanc

9.4

Mexanuueckue BOJIHEL. CBOMCTBA MEXAaHUUYECKUX BOJIH.
[IpononpHbIC U TIONIEpeYHbIe BOJNHBL. J[JTMHA BONHBI U

CKOpOCTH €€ pactpocTpaHeHusl. MexaHu4ecKrue BOJTHBI B




TBEPIIOM TeJI€, CECMUYECKUE BOJIHBI

9.5 3ByK. ' poMKOCTB 1 BhICOTA 3ByKa. OTpakeHUE 3ByKa

9.6 WNudpa3Byk u yipTpa3ByK
[IpakTuueckue pabOTHI:
Onpenenenue 4YacToThl M Iepuofa  KosjeOaHUi
MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenue 4YacToThl M IHepuofa  KojeOaHuUi
MIPY>KUHHOTO MasTHUKA

97 UccnenoBanue 3aBUCUMOCTH  TEepHOJa  KoJeOaHUi

' MOJBEIIEHHOT0O K HHUTU Tpy3a OT JUIMHBI HHTH.
UccnenoBanue 3aBUCUMOCTH  TIEpHOJa  KoJeOaHUi
MPY>KUHHOTO MasiTHUKa OT Macchl rpysa. lIpoBepka
HE3aBUCHUMOCTH nepuojia KoJeOaHui rpysa,
MOJIBEILIEHHOTO K HUTHU, OT MAacChl Tpy3a U >KECTKOCTH
pYXKUHBL. M3MepeHne ycKopeHus: CBOOOTHOTO T ICHHS
du3nvecKue SIBICHUS B TPUPOJIC: BOCIPHUATHE 3BYKOB

9.8 JKUBOTHBIMH, 3€MJICTpSICEHUE, CEHCMUYECKHE BOJIHBI,
IlyHaMH, 9XO

9.9 TexHnyeckne yCTpOWCTBA: 3XOJOT, HCIIOJIb30BAHKE

yJIBTPa3ByKa B ObITY U TEXHHUKE

10

OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI

DONEeKTPOMarHUTHOE MoJie. DJIEKTPOMAarHUTHHIE BOJIHBI.

101 CBoiiCcTBa AIIEKTPOMArHUTHBIX BOJH

10.2 [IIkaa 371eKTPOMAarHUTHBIX BOJIH

103 OnekTpoMarHuTHas mnpupoga csera. CKOpPOCTb CBeTa.

' BonHoBBIE cBOMCTBaA cBETa

[TpakTuyeckue paboThI:

10.4 W3yuenne CBOWCTB  3JEKTPOMAarHUTHBIX BOJMH  C
MOMOIIBI0 MOOWIIBHOTO Tene(oHa
®dusndeckue SBICHUS B TPUPOJE: OHOIOTHYECKOE

10.5 neiicTBue BUMMOTO, yIIBTPadUOIETOBOrO U
PEHTI€HOBCKOTO U3TyYEHUI

106 Texauueckue YCTpOMCTBA: HCIIOJIb30BaHUE

SJICKTPOMArdMuTHBIX BOJIH IJIsA COTOBOH CBS3H




11

CBETOBbBIE ABJIEHUA

111 JlyueBast Mmosienb cBeTa. MicTouHuku cBera
11.2 [IpsimonuHeitHOE paciipocTpaHeHHe CBeTa
Otpaxenue cBera. [Inockoe 3epkano. 3akOoH OTpaKeHUs
11.3
cBeTa
114 [Ipenomnenne cBera. 3aKOH MPEJIOMJIEHHS  CBETa.
' [TosnHOE BHYTpEHHEE OTpaKEHUE CBETa
115 JIunza. Xop jtyuen B IMH3€e
116 Onrtuyeckast cuctema (QoToanmnapaTa, MHKPOCKONA H
' TEJIECKOIIa
117 I'maz kak onruueckas cucrema. bimsopykocts U
' JaJIbHO30PKOCTh
118 Pasnoxxenue 6enoro ceera B cektp. OnbiTel HpioTOHA.
. CrnoxeHune CrieKTpajbHBIX I[BETOB. Jlucmepcus cBera
[IpakTuueckue pabOTHI:
#H#H#Par###ccnenoBanue 3aBUCUMOCTH yria
OTpa)KEHHsI CBETOBOTO JIy4a OT yTJa MaJeHusl.
#i#Par###l13yueHre  XapaKTEpPUCTHK  U300paKeHHs
IpeMeTa B IJIOCKOM 3epKalle.
###H#Par##lccnenoBanne 3aBUCUMOCTH yria
MPEJIOMJICHUSI CBETOBOTO JIyda OT yIjla MaJeHus Ha
119 TpaHUIIE «BO3/IYX — CTEKIION.
' ##HtPartH## lonmyyenne  n300pakeHUH C  TIOMOIIBIO
coOuparoIe TUH3bI.
#HPartH##Onpenenenne  (HOKYCHOTO pPacCTOSIHHSI U
ONITUYECKON CUITBI COOMPAOIIEH JTMH3BI.
HHHPar###ONBITE IO pa3lIOKEHUI0 OEoro CBeTa B
CTIEKTD.
HH#HHPar#H###0ONbITHl IO BOCIPUSATHIO IIBETa IMPEIMETOB
P UX HAOTIOJACHUN Yepe3 I[BETOBbIC (DUIBTPHI
Oduznyeckue sBIEHUS B mpupojae: 3aTMenus CoiHIa u
11.10 JIyHbI, 1IBETa TEJ, ONTHYECKHE SBJICHHS B arMocdepe
(uBeT HEOa, pedpakums, pagyra, MEPax)
11.11 TexHnyeckue YCTpOICTBa: OUKH, MIEPUCKOII,




¢doToanmapar, ONTHIECKHE CBETOBOJIBI

12

KBAHTOBBIE ABJIEHUA
191 OmneiTel Pesepdopaa u mianerapHas MOZENb aToMa.
' Mopens atoma bopa
129 Hcnyckanne u morsonieHue cBeta aromMom. KBaHTBHI.
' JIunelyaThie CIEKTPBI
12.3 PannoaktuBHOCTH. Anb(a, OeTa- U raMMa-u3IydeHus
194 Crpoenne aromHoro sapa. HykinoHHas  Moxenb
' aTOMHOTO siapa. M3oTormsl
125 PanuoaxTtuBHble npeBpaimieHus. [lepuon mnomypacnaga
' ATOMHBIX SIACP
126 SnepHble peakuuu. 3aKOHbBI COXPAHEHUS 3aps0BOIO U
' MaccoOBOI0 YHCEI
12.7 DHeprus CBsA3M aTOMHBIX sziep. CBsI3b MacChl U 3HEPTUU
128 Peakuuu cunresa u aenenus saep. MIcTouHUKM sHEprun
. CoJHIa 1 3BE31
129 Snepnas  sHepreruka. JleWicTBME  pagMOAKTUBHBIX
' W3IIy4eHUH Ha )KUBBIE OPraHU3MbI
[IpakTuueckue paboOThI:
Habniogenne CroiomHbpIX W JTUHEHYATHIX CIEKTPOB
U3ITyYEHUS.
12.10
HccnenoBanue TpeKOB: U3MEPEHHUE DHEPTUM YaCTHIIBI
10 TOPMO3HOMY ITyTH (110 (hoTOrpadusim).
W3mepenue painoakTuBHOro (hoHa
dusnueckue SBICHUS B NPHUPOJAE: €CTECTBEHHBIN
paIuoOaKTHBHBIN ¢oH, KOCMHUYECKHE Ty4H,
12.11 paaMOaKTUBHOE U3IyYEHHE TNPUPOJHBIX MHUHEPAJIOB,
JIEWCTBUE PATUOAKTUBHBIX W3JIYYEHUM Ha OpraHu3M
4eJioBeKa
191 TexHnueckue YCTpOICTBa: CIEKTPOCKOII,

VHJIMBHUIyaJIbHBIA TO3UMETp, Kamepa Buibcona




IPOBEPSIEMBIE HA OI'D ITO ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA30OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeOOBaHMA K NPeAMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHNSI OCHOBHOI 00pa3oBaTeIbHOM
NPOrpaMMbl OCHOBHOI'0 00111ero o0pazoBanusi Ha ocHoBe ®I'OC

[lonumanue ponmu  GU3UKK B  HAYYHOM  KapTHHE  MHpa;
c(OpMHPOBAHHOCTH 0A30BBIX MPEICTABICHUI O 3aKOHOMEPHOM CBSI3U
U TI03HABAEMOCTH SIBJICHUM IPUPOJABI, O POJU 3SKCIEPUMEHTA B
¢usuke, o cucremooOpasyroumed poiu (QU3MKK B Pa3BUTUHU
€CTECTBEHHbIX HAyK, TEXHMKH U TEXHOJIOTUH, 00 3SBOIIOIHUH
(Gu3NYecKUX 3HAHUW U UX POJM B LIEJOCTHON €CTECTBEHHOHAYYHOM
KapTUHE MHUpPA, O BKJIAJE POCCUHCKUX U 3apyOekHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHUE INPOLECCOB OKPY>KAIOIIEr0

MHpa, pa3BUTHC TCXHUKU U TEXHOJIOTHIT

3HaHUsA O BHJAAX MaTepuu (BEIIECTBO W TIOJIE), O JABUKEHUU Kak
croco0e CyIIecTBOBAHUSI MaTepUH, 00 aTOMHO-MOJIEKYJISIPHOI Teopuu
CTpPOEHMSI BEIIECTBa, O (PU3MUECKON CYIIHOCTH SIBICHUM HPUPOJIBI
(MEXaHWYEeCKHMX, TEIJIOBBIX, D3JEKTPOMArHUTHBIX H KBAaHTOBBIX);
YMEHHE pa3InydaTh SBJICHUS IO OMUCAHHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX JJaHHOE (PU3UUECKOE SBICHUE;
yYMEHHE pacro3HaBaTh MPOSBIEHNE U3YUYEHHBIX (GU3NYECKUX SBICHUI
B OKPYKalOLIEM MHpE, BBIIEIAS HUX CYIIECTBEHHBIE CBOMCTBA

(mpu3HaKN)

Bnagenue ocHOBaMM MOHSATUHWHOIO ammapara ¥ CHUMBOJIUYECKOTO
si3pIKa (PU3UKH U KCIIOJIb30BAHHME WX JJISl PElIeHUs Y4eOHBIX 3a/1ad;
YMEHHUE XapaKTepu30BaTh CBOWCTBA TeJ, (PU3WUYECKHUE SIBICHUS U

MPOLECChI, UCIIOJIb3Y (I)YH,I[aMeHTaJ'ILHLIC U OMIIMPUICCKUEC 3aKOHBL

YMeHue onuchBaTh HN3YYCHHBIC CBOICTBA T€II U (I)I/I3I/I‘-ICCKI/IC SIBJICHUA,

HCIIOJIb3YS (1)1/131/II-ICCKI/IC BCIIMYMHBI

Brnagenne ocHOBaMH METOJOB HAy4YHOT'O TIO3HAHUS C YYETOM
coOJroIeHnsI paBHJI OE30MAaCHOTO TPyJa: HaOMoAcHUE (PU3HMUECKUX
SIBJICHU:

YMEHHUE CaMOCTOSITEIbHO COOHMpaTh SKCIEPUMEHTAJIBHYIO YCTAaHOBKY




U3 TaHHOTO Habopa 00OpyIOBaHUS 1O MHCTPYKLMH, OMUCHIBATH XOJ
OIIBITA U 3aIUCBIBATh €0 PE3YJIbTAThl, (POPMYIUPOBATH BBIBOABI;
MIPOBE/ICHUE MPSMBIX U KOCBEHHBIX H3MEPEHHUH (PU3NUECKUX BEITMUHH:
YMEHHE I[IJIAHUPOBATh  M3MEPEHUs, CaMOCTOATEIBHO  COOMpaTh
JKCIIEPUMEHTAIIBHYK) ~ YCTAHOBKY II0 HWHCTPYKLUHH, BBIYHCIATH
3HAYEHUE BEIMYMHBI M aHAIU3UPOBATH IIOJYYEHHBIC PE3YJIbTAaThI C
y4€TOM 3aIaHHOM ITOIPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;
IIPOBEICHUE  HECIOXKHBIX  DKCIIEPUMEHTAJIBHBIX  HCCIIECAOBAaHUM;
CaMOCTOATENIFHO ~ COOMpAaTh  AKCIEPUMEHTAIbHYIO  YCTaHOBKY U
IIPOBOIUTH  MCCIENOBAaHWE  II0  MHCTPYKLUMH,  IPEICTaBIATH
MOJTyYSHHBIE 3aBUCUMOCTH (PU3MUYECKHX BEIMYMH B BHJE TAOIHI] U
rpauKOB, yUUTHIBATh IOTPELIHOCTH, J€JIaTh BHIBOJBI IO PE3yJIbTaTaM

HUCCICAOBAHUA

[lonnmanue  XapakTepHBIX  CBOMCTB  (DM3MUECKUX  Mojesei
(MaTepuasibHasg TOUYKa, aOCOJIOTHO TBEPAOE TENIO, MOAEIU CTPOCHHS
ra3oB, JKMJIKOCTeM W TBEPIBIX TeJ, IUIAHETapHas MOJENIb aToMma,
HYKJIOHHAsi MOJIelIb aTOMHOTO $Apa) U yYMEHHUE MPUMEHATh HX IS

00BsICHEHUS! PU3NYECKUX MTPOLIECCOB

YMenue oOBSICHATH (l)I/I3I/I‘IeCKI/Ie IIpoLeCcChbl U CBOMCTBaA TCJI, B TOM
YUCJI€C MW B KOHTCKCTC CI/ITyaI_II/Iﬁ MMPAKTUKO-OPUCHTUPOBAHHOTI'O
XapakTepa, B HaCTHOCTH, BBIABJIATE IPUYINHHO-CJICACTBCHHBIC CBA3U U
CTPOUTDH 0OBSICHEHHE C 0HOpOI71 Ha U3YyYCHHBIC CBOMCTBa (I)I/I3I/I‘IGCKI/IX

ﬂBHeHHﬁ, (1)I/I3I/I‘-I€CKI/IG 3aKOHBI, 3aKOHOMCPHOCTH 1 MOACIIN

YMmeHue pemarh pacuéTHbele 3agaud (Ha Oaze 2 — 3 ypaBHeHHil),
UCIIONIb3Ysl 3aKOHbl U (OpPMYJIbl, CBSI3bIBAlOIIME  (PU3NUYECKUE
BEJIMYUHBI, B YaCTHOCTH, 3allUCHIBATh KpAaTKOE YCJIOBHME 3aJayH,
BBISIBJISITH HEJOCTAIOLIUE JaHHbIE, BBHIOMpPATh 3aKOHBI U (HOPMYIIbI,
HEoO0X0AMMBIE Ui €€ pEelIeHHUs, UCTIONIb30BaTh CIPAaBOYHBIE JaHHBIE,
MPOBOJNUTHh pPAc4YE€Tbl M OLEHUBATH PEATMCTUYHOCTH ITOJYYEHHOTO
3Ha4eHUs1 (PU3NYECKON BEIIMYMHBI, YMEHHE ONPENEIsITh Pa3MEPHOCTh

(bHSPI‘ICCKOfI BCJIIMYHHBEI, HOJ'Iy‘-IGHHOﬁ IpU pCUICHUH 3ada4n

YMeHHe XapakTepu30BaTh IPUHLHUIBI  JEUCTBUS TEXHUYECKUX
YCTPOICTB, B TOM YHUCIE OBITOBBIX HPHUOOPOB, U TMPOMBIIUIEHHBIX
TEXHOJIOTMYECKUX IMPOLIECCOB 10 UX ONMCAHUIO, UCIIOJIb3Ys 3HAHUA O

CBOMCTBax (U3MYECKUX SBJICHUH H HEOOXOAUMBbIC (PU3NUECKUE




3aKOHOMEPHOCTH

10

YMeHHe HCHONb30BaTh 3HAaHHUA O (U3MYECKUX SBICHHUSX B
MOBCEIHEBHOM JKM3HU I oOecredeHuss OE30IacHOCTH  TIPH
oOpamieHun ¢ OBITOBBIMH ~ mpuOOpaMH ¥ TEXHUYECKUMHU
yCTPOWCTBAaMH, COXpPaHEHHUsS 370pOBbsI M  COONIONEHHS HOPM
HKOJIOTUYECKOT0 IMOBEJICHUS B OKpYXKalolled cpene; MOHUMaHUE
HEOOXOMMOCTH TPHUMEHEHHS JOCTHKCHUIH (H3MKH M TEXHOJIOTHH

IJId paluOHaJIbHOT'O IPHUPOJA0IIOJIb30BaAHUA

11

OneIT TOMCKa, TpeoOpazoBaHUsT M MpPEACTaBICHUS HHPOpPMALUU
(u3MUECKOTO CONIepKaHUS C MCIOJIb30BaHMEM HHGOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH; YMEHHUE OLIEHHWBATH JOCTOBEPHOCTD
MOJIy4eHHON WHGOpMAlMd Ha OCHOBE UMEIOIIUXCS 3HAHUM U
JIOTIONIHUTEbHBIX ~ MCTOYHHUKOB;,  YMEHHE  MHCIIOJIb30BaTb  IpHU
BBITIOTHEHUH Y4YeOHBIX 3aJJaHUil HAyYHO-TIOMYJISIPHYIO JUTEPaTypy
(U3NYIECKOTO COJEpKAHUSA, CIIPABOYHBIC MAaTEPHUaNbl, PECYpChl CETH
WNnrtepuer; BrnageHue 0a30BBIMM  HaBBIKAMH  NPeoOpa3oBaHUS
uHbOpMAIMM W3 OJHOM 3HAKOBOM CHCTEMBI B JIPYTYIO; yMEHHUE
co3/laBaTb COOCTBEHHBIE INHCBMEHHBIE M YCTHbIE COOOLIEHMS Ha

OCHOBC I/IH(l)OpMaHI/II/I 13 HECKOJBKUX UCTOYHHUKOB




IHHEPEYEHDb JIEMEHTOB COAEPKAHUS, IIPOBEPAEMbIX HA

OI'D 11O ®U3UKE
Kon IIpoBepsieMblii 3J1eMEHT COlEPKAHMS
1 MEXAHUWUYECKUE SABJIEHUA
11 Mexanunueckoe JaBmkeHue. MarepuanpHas Touka. Cucrema oTcyéra.
' OTHOCUTEIBHOCTD IBUKCHUS

PaBHOMepHOE M HepaBHOMepHOe ABIKeHHe. Cpemusisi ckopoctb. Dopmyna

12 JUTSL BBIYUCIICHHSI CpeiHeH ckopocTu: v = S/t
PaBHOMEpHOE MPSIMOJIMHEHHOE IBUKCHHE. 3aBHCHMOCTh KOOPIWHATHI Tela
OT BPEMEHHU B CITydae paBHOMEPHOTO MPSIMOJIMHEHHOTO JIBMYKCHUS:

13 (1) =x,+ut
I'padmkm 3aBUCUMOCTH OT BPEMEHHU JII MPOEKIUU CKOPOCTH, MPOSKIIUU
MepeMeNIeHNs, IyTH, KOOPJAWHATHI TPH PABHOMEPHOM MPSIMOJIMHEHHOM
TBUOKEHUU
3aBUCHMOCTh KOOPJHMHATHI TeJla OT BPEMEHHU B Clydae PaBHOYCKOPCHHOTO
MPSIMOJTMHEHHOTO JIBUYKCHUS

2
Sy =vy = f+ay = ;
2
DopmyITel I TIPOSKIUN TIEPEMEIICHHSI, TTPOSKIIMA CKOPOCTH U TPOCKITUU
YCKOPEHUS TIPH PABHOYCKOPEHHOM TPSMOJIMHEHHOM JIBHYKCHUH:
2

14 5, (a‘)=um.-r+a1.-%.
U.\'(f] =Up, T4, L,
a,(f) =canst,
szz - lez =la.s,
I'padukym 3aBUCHMOCTH OT BpEeMEHU ISl MPOEKIMH YCKOPEHUs, MPOEKIIUU
CKOPOCTH, MPOEKINH TEepEeMEeIIeHHs, KOOPIAUHATHI MPU PAaBHOYCKOPEHHOM
PSIMOJIMHEHHOM JIBH)KCHUU
CBobonnoe manenue. Gopmyiibl, onuchIBaronIe CBOOOIHOE MaJieHuEe Tema

15 10 BEPTHKAJIH (IBM)KCHHE TeJla BHU3 WJIM BBEPX OTHOCHUTEIBHO TTOBEPXHOCTH

3eminn). ['paduku 3aBUCHUMOCTH OT BpEMEHHU ISl MPOEKIUH YCKOPEHHS,




MMPOCKIHMKU CKOPOCTU M KOOPAWHATHI IIpHU CBO6OI[HOM nmaaCHuM TCjia I10

BEPTUKAJIU

CKopocTh paBHOMEPHOTO ABMXKEHMSI Tela MO OKpyxHoctu. HampaBneHue
CKOPOCTH.

®opmynia 175l BBIYUCICHUS] CKOPOCTHU Yepe3 Pauyc OKPYKHOCTU U TIEPUOJT

oOpaleHus:
2nR
=
T

HCHTI)OCTpeMI/ITeJ'ILHOC YCKOpPCHHUC. HanpaBneHHe OCHTPOCTPEMHUTCIIBHOI'O

16 yckopeHus. @opmyna 1 BBIYUCIIEHUS] YCKOPEHUS:
2
o
%R
®dopmyiia, CBSI3bIBaIOIIAs IEPUO]] U YACTOTY OOpallleHUs:
V= 1
T
Macca. ITnotHocTs BemecTa. @opMyiia [yl BBIYUCICHUS INIOTHOCTH:
_m
1.7 V
18 Cuna — BexkTopHas ¢pusznyeckas BenuuuHa. CloxXeHue CUil
19 SIBnenne nnepruu. [lepssiii 3axkoH HeroToHa
Bropoit 3akoH HeroToHa:
F=m-d
1.10
CoHanpaBlIEHHOCTb BEKTOPA YCKOPEHMS T€JIAa U BEKTOpA CUJIBL,
JIEHCTBYIOIIEH HA TEJIO
Bzaumopericteue ten. Tpernit 3akoH HeroToHa:
1.11 F 217 _Fl_g
112 Tpenue mokost U TpeHue CKoybkeHus. Dopmysia I BBIYMCIICHUS MOIYJIS




CHJIbI TPCHUS CKOJIBXKCHUA:

Frp:u-;‘ﬁf

Hedopmarus tena. Yrnpyrue u Heynpyrue aedopmarnuu. 3akoH ynpyrou

nedopmaruu (3akoH ['yka):

113 F=k-Al
Bcemupnoe Tarorenue. 3akoH BCEMUPHOTO TATOTEHUS:
F_cG. iy -iﬂz
R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaieHusl.
114 Dopmyna Al BBIYUCICHUSI CUJIBI TSKECTH BOIHM3HM MoBepXHOCTH 3emnu: F =
mg.
JBuwxenue manet Bokpyr Connia. [lepeas kocmuueckasi CKOpOCTb.
HeBecomocTh 1 neperpysku
Nmnynec Tena — BekTopHas ¢puzndeckasi BeJIHUrHa.
1.15 D=mi
Nmnynse cuctemsl Ten. Mizmenenne umiynbca. IMmysibe CHib
3aK0H COXpaHEHUsI UMITYJIbCA JIsl 3aMKHYTON CUCTEMBI TEJ:
1.16 D=0, +im, U, =const
PeakTnBHOE OBMKEHNE
Mexanunueckas padota. @opmya aJisi BEIYUCICHHS pa0OThI CHITBL:
A=Fsoosu
MexaHn4eckasi MOIIHOCTb:
1.17
N=4
I
118 Kunernueckas u noreHuuanbHas 3Heprus. @opmyiia 1uist BBIYUCICHUS

KMHETUYECKON SHEPTUU:




H!UE
R

Teopema o kuHeTuueckou 3Heprun. opmMyra 11 BBIYUCICHUS
HOTGHHI/IaHBHOﬁ OHCPIHHU TCJa, MIOAHATOIO

HaJ 3eMIIEH:

E,= mgh

1.19

Mexannyeckas SHEprus:
E=E;+E »

3aKOH cOXpaHEeHUs MexaHuuecKoil 3Heprun. ®opmyna /i 3aKoHa
COXPAaHEHHs MEXaHUYECKOM SHEpruu B OTCYTCTBUE CUII TpeHus: E = const.

[IpeBpanieHne MEXaHMYECKOM SHEPTUU IIPU HATMYUU CUIIBI TPEHMUS.

1.20

[TpocThiec MeXaHU3MBI. «30JI0TOC IPABUIIO» MEXAHHUKH.
Peruar. MomenT cuitsr:M - FI.

VYcnoBue paBHOBECHS pblyara:
M +M +..=0
[TonBukHbIM 1 HenoaABMKHBINA O510KK. KITJ] mpocThIx MEXaHU3MOB,

n= Anonesnas

A‘S&TIZE"IH

121

JlaBrenue TBEpAOrO TENA.
dopmyiia 1 BBIYACICHUS JaBICHUS TBEPOTO TENa:

_E
p==

JlaBnenue raza. ATMocepHOe 1aBIeHHE.

T HAPOCTATUYCCKOC NAaBJICHUEC BHYTPU KUJIKOCTH.

(DOpMy.]'Ia JJId BEIYUCIICHHU A JaBJIICHUA BHYTPH )KUJIKOCTH:

p=pgh+p_,

1.22

3akoH [lackans. ['mapaBnuueckuii mpece

1.23

3akoH Apxumena. dopmyna ans omnpeneraeHUs BbITAIKUBAIOIMIEH CHIIbI,

JICUCTBYIOIIECH Ha TEJIO, TOTPYKEHHOE B KUAKOCTh WJIU Ta3:




Fam =PEV

Vcnosue mnaBanus tena. [lmaBanne CYJ0B M BO3YyXOILIaBaHUC

1.24

Mexannueckue KoyiebaHus. AMIUTUTYa, MIEPHOJ] U 9acTOTa KoJeOaHUM.

dopmyia, CBA3bIBAIONIAS YACTOTY U NIEPUO]] KOIEOaHUI:

1.25

MaremaTnueckuil U INpYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruum npu

KoJIe0aTEIbHOM JBUKCHHNHN

1.26

3aryxaromue kosebanus. BolnyxaeHHble kKonebanus. Pesonanc

1.27

MexaHn4ecKHue BOJIHEI. HpOIIOJII:HI:IC 1 NOIICPCYHBIC BOJIHBI. I[JII/IHa BOJIHBI

CKOPOCTb PAaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

1.28

3By1(. FpOMKOCTb " BBICOTA 3BYyKa. OTpa)KeHI/IC SBYKOBOﬁ BOJIHBI HAa I'PaHUIIC

nByx cpel. UH]pa3Byk U yapTpa3ByK

1.29

Ilpakxmuueckue pabomoi

W3mepeHne cpeHel MIOTHOCTH BELECTBA; apXUMENOBOM CHJIBI;, )KECTKOCTH
NpYXUHBL;, KO3 PUIIMEHTA TPEHUSI CKOJIbKEHUS; PA0OTHI CHUIIBI TPEHMUSI, CHIIBI
YIPYTOCTH; CPEAHENH CKOPOCTH JBMXKEHUS OpycKa 110 HaKJIOHHOM IUIOCKOCTH;
yCKOopeHusi Opycka HpH JBMKEHUU [0 HAKJIOHHOHM IJIOCKOCTH; YacTOThI U
nepuojia KojeOaHUM MaTeMaTH4eCKOr0 MasTHUKA; YacTOThl M IEpHoja
Kojie0aHUN MPYKUHHOTO MAasTHUKA; MOMEHTA CHJbl, JEHCTBYIOIIErOo Ha
pblyar; paboThl CHJIBI YIPYrOCTH TpH MOAbEME TIpy3a C IOMOIIBIO
HEMNOJIBYKHOTO OJI0Ka; paboThl CWIIBI YNPYTrOCTH MpH MOABEME TIpy3a C
MOMOIIBIO TOJBMXKHOTO OJIOKA.

HccnenoBanne 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMa MOTPYXKEHHOM
4acTU Tejla U OT IUIOTHOCTH YKHMJIKOCTH; HE3aBUCHUMOCTH BBITAJIKHBAOLIEH
CHJIBI OT Macchl Tella; CHJIbI TPEHUS CKOJIBKEHHUS OT CHJIbI HOPMaJIbHOTO
JaBJICHUST U OT poOJia MOBEPXHOCTH; CHJBI YNPYTrOCTH, BO3HHUKAIOUIEH B
npy>XHHE, OT CTeNeHH Ae(opManuu MpyXUHBI, YCKOpPEeHUs: Opycka OT yria
HaKJIOHA HamNpaBJSIIONIEH; Teproja (YacToThl) KOJIEOAHW HUTSIHOTO
MasiTHUKA OT JUIMHBI HUTH; Teproja KojJeOaHuil MpyKHHHOTO MasTHHKa OT
MacCchl TIpy3a M KECTKOCTH IIPY’KUHBI, MCCIEAOBAHUE HE3aBUCUMOCTH

nepuoja KojeOGaHUM HUTAHOTO MasTHUKa OT Macchl rpy3a. llpoBepka




YCJIOBUS paBHOBCCHUS pbldyara

Dusuueckue s61eHUL 8 npupode.‘ NpuMEpbl ABWXXCHUA C pPa3]IMYHbBIMU
CKOpOCTAMHU B J)KMBOWI M HEXHBOU mpuponae, ,I[eﬁCTBHe CWJIbl TPCHUA B

npupoac U TEXHUKE, MPUIMBBI U OTJIIMBBI, ABUXXCHHUC IUIAHCT Conneuynoi

1.30 CUCTEMBI, PEaKTHBHOE JIBW)XCHHE JXUBBIX OpPraHM3MOB, pBIYarM B TeEJE
4eJI0BEKa, BIMSHUE aTMOC(HEPHOTO IAaBJICHUS HA )KUBOI OpraHu3M, IJIaBaHHUE
pBIO, BOCHPHUATHE 3BYKOB KHBOTHBIMH, 3E€MIIETPSICEHHE, CEHCMUYECKUe
BOJIHBI, LIyHAMH, 9XO
Texnuueckue ycmpoticmea. CIAJOMETP, JaTUUKH MOJIOXKEHUSI, PACCTOSIHUS U
YCKOpPEHUs, TUHAMOMETp, MOIIUIIHUKHA, PAKeThl, phlYar, MOABMXKHBIA U

131 HEIOJIBUYKHBINA OJIOKH, HAKJIOHHAs! IJIOCKOCTh, MPOCThIE MEXAaHU3MBbI B OBITY,

' COOO0IIaroIIUecs: COCYAbl, yCTPOMCTBO BOAOIIPOBOIA, THAPABINYECKHI TIpecc,
MaHOMETp, 0apoMeTp, BHICOTOMED, MOPIIHEBOM HACOC, apeOMETP, HXOJIOT,
UCIIOJIb30BaHUE YIIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHHUS MOJIEKYJIIPHO-KUHETUYECKONH TEOpUH  CTPOEHUS

2.1 BemecTBa. Mojenu TBEPAOTO, JKUAKOTO W Ta3000pa3HOTO  COCTOSIHUM
BenlecTBa. Kpucrannnueckue u amopgHble Tena

29 JIBwkenue dactun BemectBa. CBs3b CKOPOCTUM JBM)KEHUS YacTUL[ C

' Temneparypoil. bpoyHoBckoe nBuxkeHue, Iupy3us

2.3 CMaunBaHuE U KaWJUISIPHBIE SIBJICHUS

24 TemoBoe paclIupeHne U CKaTHeE

2.5 TennoBoe paBHOBECHE

26 Buytpennss snHeprus. PaGota u Teruonepenada Kak crocoObl M3MEHEHUS

' BHYTPEHHEN SHEPTUU

2.7 Bunel Tenionepenaun: TeIIONPOBOAHOCTh, KOHBEKIIMS, 3TyUYEHHE
HarpeBanne wu oxmaxnaeHune ten. KonnyecTBo TEIOTHL. Y aenbHas
TEIIOEMKOCTbD:

2.8
O=am(t,—1)
3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIJIOBOTO

29 Oayanca:

O +0, +..=0




2.10

Hcnapenue u xonaeHcauus. MI3MeHeHUE BHYTPEHHEN SHEPrUU B MPOLIECCE
UCIIApEHUsI W KOHJeHcauuu. KumneHue KuAKOCTH. YIelbHAass TEmIoTa

napoo6OpazoBanus: L = Q/m

211

BnaxunocTs BO31yxa

2.12

[InaBnenune u kpucrayumsanus. V3MeHeHHE BHYTPEHHEH JHEPruUu IIpH

IJIaBJICHUU U KpUCTAJJIM3allN. YIIGJH)HEUI TCIIJIOTA I1JIaBJICHUA:

2.13

BHyTpeHHsAsI dHeprus CropaHus TOIUIMBA. Y IEJbHAs TEIIOTA CrOpPaHUs

torumsa: = Q/m

2.14

[TpunHnmme! paboTh! TeroBbIX nurareneid. KI1J] TemmoBoro nuratens

2.15

Ipaxmuyeckue pabomoi

HN3mepenne  ynenbHOM  TEIJIOEMKOCTH  METAUIMYECKOrO  LWJIMHIPA;
KOJIMYECTBA TEIJIOTHI, IOJIYYEHHOTO BOJIOM KOMHATHOW TEMIEpPATypbl
(UKCUPOBAHHOW MacChl, B KOTOPYIO OIYIIEH HArpeThli MHJIUHID;
KOJIMYECTBA TEIIOTHI, OTJAHHOTO HATPETHIM ILWJIMHAPOM, MOCJE OMYyCKaHUs
€ro B BOJly KOMHAaTHOW TEMIIepaTypbl; OTHOCUTEILHON BIIAYKHOCTH BO3/yXa;
YACNBbHOW  TEIJIOTHl  IUJIaBJ€HUs JbAa. VccienmoBaHue  HU3MEHEHUA
TEeMITepaTypbl BOJBI TP PA3TUYHBIX yCIOBUSX; SIBJICHUS TEIUIOOOMEHA TpU

CMEIIMBAHUHU XOJ0JHOMN U FOpH‘-IGﬁ BOJBI; IpOoHeCCa UCITAapCHUA

2.16

Qusuueckue s6NeHUs @ npupode: TIOBEPXHOCTHOE HATSDKCHHE U
KalWUISPHBIC SIBIICHUS B TPUPOJC, KPUCTAUIBI B MPHUPOJE, H3IYUCHHE
ConHila, 3amep3aHue BOJOEMOB, MOPCKHE OpH3bI, 00pa3oBaHHE pPOCHI,

TyMaHa, HHEA, CHETra

2.17

Texnuueckue  ycmpoiicmea:  KalWUISAPbl, TPUMEpbl  HCIOJIb30BAHUSA
KPUCTAJUIOB, JKMJIKOCTHBIM TEPMOMETpP, JATUYUK TEMIIEpaTypbl, TEPMOC,
cUCTeMa OTOIJICHHUS JIOMOB, TUTPOMETPBI, IICUXPOMETp, MapoBas TypOHHA,

JIBUraTellb BHYTPEHHETO CrOPaHUs

OJIEKTPOMAT'HUTHBLIE ABJIEHUA

3.1

Onextpuszanus Tei. /[Ba Buaa 31eKTpUUECKUX 3apsAa0B




3.2

B3aumonelicTBue 3apsbkeHHBIX Tell. 3akoH Kynona

3.3 3aKOH COXPAHEHHUS MIEKTPUICCKOTO 3apsiia

34 Onekrpuueckoe mnozie. Hanpsok€HHOCTh 3nexTpuyeckoro mois. [IpuHumn
CYNEPIIO3UIUH JIEKTPUUYECKUX T0JIeH (Ha KaYeCTBEHHOM YPOBHE)

35 Hocurenu snexkrpuyeckux 3apsaoB. JlelcTBHE 3JIEKTPUUECKOTO TOJs Ha
AJIEKTpUYEeCcKue 3apsibl. [I[pOBOTHUKY U JUAICKTPUKU
[TocTosiHHBIN 35IeKTpUYECKHil TOK. JleHcTBUS aekTpuueckoro toka. Cuia
Toka. Hanpsbkenue.

3.6 I=qg/t,U=A/q
DIIEKTPUYECKOE COMMPOTUBIICHUE. Y IETLHOE JIEKTPUIECKOE COITPOTUBIICHUE:

3.7 R =pl/S

38 3akon Oma Jitst yyacTtka ajekrpuueckoit iernu: | = U/R
[locnenoBarenbHOE COEUHEHNE TPOBOHUKOB:
I,=1,; U=U,+U,; R=R +R,

39 [TapannensHOE COETMHEHUE TPOBOTHUKOB PABHOTO COMTPOTHBIICHHUS:
U=U;I=1+1L; R:%.
CMmeniaHHbIe COSMHEHHSI POBOTHUKOB
Pabota u momrHOCTh AnekTpudeckoro Toka. A = Ult, P = Ul

3.10
3akoH Jlxxoyins — Jlenna:

3.11 2

: O=I"-R-t

312 OneiT Opcrena. MarHuTHOE MoJe MPSIMOTO MPOBOJAHUKA ¢ TOKOM. JIMHUUM
MarHUTHON MHIYKIIUU

313 MarsuTHoe o€ MOCTOSHHOTO MarHuTa. B3amMojelcTBHe ITOCTOSHHBIX
MAarHuTOB

3.14 JleficTBe MarHUTHOTO TIOJISI HA TTPOBOJTHUK C TOKOM




3.15

Onpitel @apanes. SBnenue anekTpoMarauTHoN uHyKuuu. [Ipasuio Jlenna

Ilpaxmuueckue pabomvi

W3mepenue  3JIEKTpPUYECKOTO  CONPOTUBIICHMSI  PE3UCTOPA;  MOIIHOCTH
AIIEKTPUUYECKOTO TOKA; PaOOTHI AIMEKTPHUUECKOTO TOKA.

HccnenoBanue 3aBUCMMOCTH CUJIbI TOKA, BO3HUKAIOIIETO B IPOBOJHUKE

(pe3ucrophl, JaMIo4ka), OT HaNpsXKEHUS Ha KOHIIAX IPOBOJHUKA;

3.16 3aBUCUMOCTH COIPOTUBJIEHUS OT JUIMHBI IPOBOJHHMKA, IUIOIIAAU €Tro
HONIEPEYHOT 0 CEYEHUS U YEIBbHOIO CONPOTHBIICHUS.
IIpoBepka  mpaBwina A DJNEKTPHUUECKOTO  HANPSOKCHUS  TIPH
[OCJIEI0BATEIbHOM ~ COCIMHEHUHM IPOBOJHHUKOB; TMpaBWja JJs  CHJIbI
AIIEKTPUYECKOTO TOKAa NpPU MApaLICIIbHOM COCJUHEHHUH IPOBOJIHUKOB
(pe3uCTOpHBI U JTAMIIOUKA)
Qusuueckue s61eHUs 6 Npupode: SIEKTPUUECKUE SBICHUS B aTMmocdepe,

3.17 ANIEKTPUYECTBO KHUBBIX OPraHM3MOB, MarHUTHOE Toie 3eMid, Jpeid
MIOJIFOCOB, POJIb MArHUTHOTO TTOJISL /IJIS J)KU3HU Ha 3eMile, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIEPMETP, BOJIBTMETP, PEOCTAT,
CUETUYMK OJIEKTPUYECKOM OSHEpruM, 3IIEKTPOOCBETUTEIbHBIE MPUOOPHI,

3.18 HarpeBaTelibHbIE AIEKTPOTPUOOPHI (mpuMepsI), ANEKTPUYECKUE
NPEJOXPAaHUTEIH, AJIEKTPOMATHUT, 3JIEKTPOABUIraTeNb IMOCTOSIHHOTO TOKa,
TeHepaTop MOCTOSHHOTO TOKa

3.19 OnekTpoMarHuTHbIe BOJIHbI. [1Ikana 31eKTpOMarHuTHBIX BOJH

3.20 JlyueBas Mmozens cBera. [IpsiMonnHeliHOe pacpocTpaHEeHUE CBETa

3.21 3aKkoH oTpaxkeHus ceeta. [Iimockoe 3epkaio

3.22 [Tpenomiienue cBeta. 3aKOH MPEITOMIICHHSI CBETa

3.23 Hucniepcus ceta

394 JInnza. Xop yyen B nuH3e. @OKyCHOE paccTosiHUE JTUH3bl. OnTHYecKas cuia

' mun3el: D = 1/F

3.25 I'ma3 xak ontuyeckas cuctema. Onrudyeckue Npudopsl
IIpaxkmuueckue pabomei
HiHPar##l13MepeHre ONTUYECKON CHIIBI coOMparoei JTUH3BL; (POKYCHOTOo

296 paccTosHus coOuparomeil JMH3bl (10 CBOMCTBY PpaBEHCTBA pPa3MEpoOB

npeaMera U u300pakeHus, Korjaa MpeaAMET PaclojokKeH B IBOMHOM (oKyce),
HoKa3aTessl MPeIOMIICHHs CTEeKIIa.

#iHPar###lccnenoBanue cBoiicTBa M300paKEHHSL, TOJTYUYESHHOTO C TIOMOIIBIO




coOuparoniel TUH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIOKECHHBIX
JIH3; 3aBUCUMOCTH YTJIa MPEJIOMJICHHSI CBETOBOTO JIyda OT yTJja MaJeHus Ha

T'paHUIE «BO3AYX — CTEKIIO»

Quzuueckue aenrenus 6 npupoode: 3armenus Connua u JlyHbl, 1iBeTa Tel,

3.2 ONTUYECKHUE SIBIICHUS B aTMOcdepe (1BeT Heba, pedpakius, pagyra, MEPax)
398 Texnuueckue ycmpoticmea: OYKH, TIEPHUCKON, (OTOAINIAPAT, ONTHUYECKHE
' CBETOBOJIbI
4 KBAHTOBBIE SBJIEHHWA
i1 PaguoaktuBHOCTh. Aub(a-, Oerta-, ramma-uziaydeHus. Peakuum anbda-u
' Oera-pacmana
42 OmnbiTel Pesepdopna no paccesuuro anbda-yactuil. Ilnanerapnas Monens
' aToma
4.3 CoctaB aToMHOTO0 siipa. M30ToImbI
44 [Iepuon nonypacmajga aTOMHBIX sIEP
4.5 SAnepHble peakyy. 3aKOHBI COXPaHEHUS 3apsiI0BOTO U MAaCCOBOI'O YHCEI
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIM pPaIMOaKTUBHBIA (OH,
4.6 KOCMHYECKHE Jy4H, DPaIHMOaKTHBHOE H3IIydYe€HUE MPHPOTHBIX MHHEPAJIOB,
JeiicTBUE paInOAKTUBHBIX M3JIy4YE€HUI HAa OpraHu3M 4eJoBeKa
47 Texnuueckue ycmpoiicmeéa: CHEKTPOCKOI, WHAMBUAYaJIbHBIN J0O3UMETD,

Kamepa BuiibcoHa, siiepHast sHepreTiuka




