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COIAEP KAHUE OBYYEHUA

7 KJIACC

Paszpnen 1. ®usuka u e€ poJib B NO3HAHUHU OKPY/KAKOIIEr0 MHPA

®dusnka — HayKa o npupoje. SBieHns npupoapl. Ou3ndecKue SBICHUSA: MEXaHUYECKUE,
TEIJIOBBIE, FTEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenuuuHbl. 3mMepenne ¢puznyeckux BeanunH. Guznyeckue npudopsl.
ITorpemnocTs H3MepeHU MexIyHapoHasi CUCTEMA €INHULL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKH U3Yy4aroT Impupoay. EcTecTBeHHO-HAYUYHBIN
METOJ MO3HAHMS: HAOJIOIEHHE, TOCTAHOBKA HAYYHOI'O BONPOCA, BBIABMKEHUE THUIIOTE3,
HKCIIEPUMEHT IO MPOBEpPKE TUIOTe3, 0O0bSICHEHHE HaOI0AaeMoro sBieHus. Onucanue
(hbu3nYECKUX SIBJICHUMN C TTOMOIIBIO MOJIETICH.

Jlemoncmpayuu

MexaHnueckue, TEIIOBBIC, dJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckre mpruoOOPHI U MPoIeaypa MPSMBIX H3MEPEHUI aHAJIOTOBBIM U [IUGPOBBIM
puOOPOM.

JlabopamopHwvie pabomul u onvimol

OmnpeneneHre IEHBI JSICHUS KAl H3MEPUTEIHHOTO MPUOOpa.

N3mepenne paccTosTHUM.

N3mepenne 06bEMa KUIKOCTH U TBEPOTO TENA.

Omnpenenenre pa3MepoB MaJbIX TEIl.

N3mepenne TemMnepatypsl Py MOMOIIH KHIKOCTHOTO TEPMOMETPA M TaTIYHKA
TEeMIIepaTyphl.

[IpoBenenue uccienoBanus MO MPOBEPKE TUIOTE3bI: NaTbHOCTH MOJIETA IIAPUKA,
MyIIEHHOT'0 TOPU30HTAILHO, TeM OO0JIbIIe, YeM OOJIBIIIE BHICOTA ITyCKAa.

Pazjen 2. [lepBoHauyajibHbIE CBEIeHNsI O CTPOEHUH BellleCTBA

CrpoeHue BemiecTBa: aTOMbl M MOJIEKYJIb, MX pa3mepbl. ONbIThI, TOKA3bIBAIOIINE
JUCKPETHOE CTPOCHUE BEIIECTBA.

JIBmxeHne yactul BemiecTBa. CBs3b CKOPOCTH IBWKEHHS YACTUI C TEMIEPATypOM.
BpoynoBckoe aBuxenue, nuddysus. BzauMmoaelicTBue 4aCTHUIl BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHple COCTOSIHMSA BEIIECTBA: CTPOCHUE Ta30B, JKUAKOCTEM U  TBEPABIX
(kpucTamIuyeckux) Tesl. B3aumMocBs3b MekK 1y CBONCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX MU HMX AaTOMHO-MOJIEKYJIApPHbIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX
COCTOSIHUH BOJBI.

Jlemoncmpayuu

Habntonenue OpoyHOBCKOTO JIBHXKCHUS.

Habmronenue nuddysuu.

Hab6nronenue SBJICHUM, OOBSCHSIONINXCS TPUTSDKCHUEM WM OTTaJIKWBaHUEM

YaCTHI] BEIIECTBA.



JlabopamopHwvie pabomul u onvimol

Ornenka nuaMeTpa aToMa METOZIOM PSIIOB (C HCToIb30BaHueM (poTorpaduii). OnbITH O
HAOJIO/ICHUIO TETIOBOTO PACIIUPEHHS Ta30B.

OnbITHI 110 0OHAPYKEHUIO JEUCTBUSI CUII MOJIEKYJIIPHOT'O IPUTSKEHUSI.

Paznen 3. /Ipu:xkeHne ¥ B3auMojieilicTBHE TeJl
Mexannueckoe aBuxkeHue. PaBHoMepHOe 1 HepaBHOMepHOE JBUKEeHNE. CKOPOCTb.

CpenHsisg CKOpOCTh NP HEPABHOMEPHOM JABMKEHHUH. Pacd€T myTH 1 BpEMEHH JBUKECHMUS.
SlBneHue wHepuuu. 3aKOoH HMHEpUMHU. B3aumonelcTBuE Tell Kak MPUYMHA W3MEHEHUS
CKOpOCTH JIBHKeHUA Tel. Macca kak Mmepa uHeptHocTH Tena. [lmoTHocTs BeectBa. CBS3b
TUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €AMHUIIE 00BEMA BEIIECTRA.
Cuia xak xapakTepucThka B3ammoneicTBua Ten. Cuia ymnpyroctd W 3akoH ['yka.
N3Mepenue cuitbl ¢ MOMOIIBIO TUHAMOMETpA. SIBIECHHE TATOTEHUS U cuiia Tshkectu. Cuita
TSDKECTH Ha Apyrux manerax. Bec tena. HeBecomocTs. CnokeHUE CHII, HAITPaBICHHBIXIIO
onHOU npsamoi. PaBHonencTByromas cuit. Cvita TpeHus. TpeHue CKOJIbKEHUS U TPEHHE
Nokosi. TpeHue B IpUPOJE U TEXHUKE.

Jlemoncmpayuu

Hab6nronenue MexaHM4eckoro IBMKEHHUS Tela.

N3Mmepenne cKopoCTy IPAMOIMHENHOTO JBUKECHMUS.
Hab6nronenue siBeHus: HHEPIUU.

HabGnronenue u3sMeHeHus CKOpOCTH ITPU B3aUMOJACHCTBUU Tell.
CpaBHEeHUE MacC 1O B3aUMOJICVCTBUIO TEII.

CiioxeHune cuil, HalpaBJIEHHBIX 110 OJHOW MPSIMOM.

JlabopamopHwvie pabomul u onvimol

Onpenenenre CKOPOCTH PABHOMEPHOIO JIBMKEHUS (ILIapUKa B KMJIKOCTH, MOJAEIU
AIEKTPUUECKOTO aBTOMOOMIIS U TaK Jajee).

Omnpenenenue cpeHEN CKOPOCTU CKOJIBXKEHUSI OpycKa WK IIapuKa M0 HAaKJIOHHOU
IJIOCKOCTH.

Omnpenenenre MIOTHOCTH TBEPAOTO Tea.

OnbITHI, TEMOHCTPUPYIOLINE 3aBUCUMOCTh pacTsHKeHHs (aedopMalini) Mpy>KHUHBIOT
MIPUJIOKEHHOU CHUJIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCMOCTb CHJIbI TPEHUS CKOJIBKEHHS OT Beca Tejlau
XapakTepa CONMPUKACAIOIINXCS TTIOBEPXHOCTEH.

Pa3jea 4. JlaBiienue TBEPABIX TeJl, >KUAKOCTEH U ra3oB

HaBnenne. CnocoObl yMEHbIIEHUST M yBeJIWYeHUs JaBiieHus. JlaBieHue rasa.
3aBUCHMMOCTH JaBJCHUS Ta3a OT o0bEMa, TemmnepaTypsl. [lepenava naBieHus TBEPIBIMU
TeaMM, JKHAKOCTIMH ¢ Tra3zamu. 3akoH Ilackans. I[lHeBMarhueckue MaIlIUHBI.
3aBUCUMOCTh JAaBJICHUSI JKUAKOCTH OT TayOuHBl. ['MapocTaTUdyeckuil mapamokc.
CooOmraromuecs cocybl. [ napaBinyeckue MeXaHu3Mbl.

Atmocdepa 3emnau u atmochepHoe napiieHHe. [IpUyYuHBI CyIIECTBOBaHUS BO3TYIITHOM
ob6onouku 3emnu. OnbiT Toppuuemmu. M3mepenue armochepHoro



JaBJICHUA. 3aBUCUMOCTb aTMOC(EPHOTO AaBIEHUS OT BBICOTHI HAJl YPOBHEM MODSI.
[TpuOops! 1151 U3MEpeHHst aTMOCHEPHOTO 1aBJICHUS.

JlericTBUE )KUIKOCTH M ras3a Ha MOrPyKEHHOE B HUX Tejo. BrITankuBaromas
(apxumenoBa) cwia. 3akoH Apxumena. [lnaBanue ten. Bo3ayxoruiaBanue.

Jlemoncmpayuu

3aBUCUMOCTb JIaBJICHUA ra3a OT TeMIIEpaTyphl.

ITepenava naBiaeHUS KUJIKOCTHIO U Ta30M.

Coobmiaroiuecs Cocyabl.

I'mppaBnmyeckuii mpecc.

[IposiBneHune nericTBUs aTMOC(HEPHOTO JTABICHUS.

3aBHCUMOCTh BBITAJIKUBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHOM YaCTH TeJla UIIJIOTHOCTH
YKMJKOCTH.

PaBeHCTBO BBHITAIKMBAIOIIEH CHAJIBI BECY BBITECHEHHOM KUJKOCTH.

Ycnosue MJaBaHUsI TeJ: IJIaBaHWE WM TOTPY>KEHUE Tel B 3aBUCUMOCTU
OT COOTHOIICHHUS IUIOTHOCTEH TeJIa M KUJIKOCTH.

Jlabopamophvie pabomwl u onvimol

HccnenoBanue 3aBUCMMOCTM Beca Tella B BOJAE OT 00bEMa NOTpyKEHHOU B
KUJKOCTh YACTH TENA.

OnpeneneHue BBITAIKUBAIOMIEW CHIIBL, JEWCTBYIOIIEW HA TEIO, HOTPYKEHHOEB
KUJKOCTb.

IIpoBepka HE3aBUCUMOCTH  BBITAJIKHMBAIOLIEW CHJIBI, JEWCTBYIOIIEW Ha TEJO B
AKUIKOCTH, OT MACCHI TEJIA.

OnbITEI, TEMOHCTPUPYIOIIME 3aBUCHMOCTH BBITAIKHBAIOIICH CHJIBI, JEHCTBYIOLIEH Ha
TEJO B XKUAKOCTH, OT 00bEMA MOrpyX’EHHON B JKUJIKOCTh YACTU T€Ja U OT IJIOTHOCTH
KUJKOCTH.

KoncTpynpoBanue apeomerpa WIA KOHCTPYUPOBAHHE JIOAKM M OIpeercHue e¢€
IPYy30II0ABEMHOCTH.

Paznen 5. PaGoTra u MotHOCTh. DHeprusi

Mexanudeckast padbota. MOIIHOCTb.

[IpocThie MeXaHM3MBI: pbIuar, OJIOK, HAKJIOHHAs TUIOCKOCTh. I[IpaBuiio paBHOBeCHS
peiuara. IlpumeHeHue mpaBuiia paBHOBECHUsS phluara K OJOKY. «30JI0TOE MPABUIIO»
mexanuku. KITJ[ mpocTeix mexann3mMoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.
Mexannueckas sHeprus. Kunernueckas v noteHuuaibHas 3Heprus. [IpespamenneoqHoro
BHUJIa MEXAHUYECKOW SHEPTUU B IPYTroil. 3aKOH COXPAaHEHHUSI SHEPTUU B MEXAHUKE.

Jlemoncmpayuu
[Tpumepsl NPOCTHIX MEXAHU3MOB.

JlabopamopHwvie pabomul u onvimol

Omnpenenenue paboThl CHJIBI TPEHUS TMPU PABHOMEPHOM JBIKEHUU Teja
0 TOPU30HTAILHON TTOBEPXHOCTH.

HccnenoBanue ycioBUM paBHOBECHS pbluara.



N3mepenne KII/1 HaKITOHHOM TIIOCKOCTH.
N3ydenue 3ak0Ha COXpAHEHUS MEXaHUYECKON JHEPTHH.

8 KUIIACC

Pa3nen 6. TenJioBble siBJIeHUS

OCHOBHBIE MOJOKEHUS MOJIEKYISIPHO-KMHETHUECKOW TEOPUH CTPOCHMS BenlecTBa. Macca
U pa3Mepbl aTOMOB M MOJEKyJ. OMNbIThl, MOATBEPKIAIOIINE OCHOBHBIE IOJOKEHUS
MOJIEKYJIIPHO-KUHETUYECKON TEOPHUU.

Mopenu TBEPAOTO, KUAKOTO U ra3000pa3HOro COCTOSIHUM BemiecTBa. Kpucraminueckue u
amop¢ubie Tena. OOBSICHEHHE CBOMCTB Ta30B, KHIKOCTEH M TBEPIBIX TeNl HA OCHOBE
MOJIOKEHUM MOJIEKYJIIPHO-KMHETUYECKOU Teopur. CMaurMBaHHEN KAWJUISIPHBIC SIBICHUS.
TennoBoe pacmIMpeHUe U CKATHUE.

Temneparypa. CBsi3b TeMmIepaTypel CO CKOPOCTBIO TEIUIOBOIO JBMXKEHHUS YacTHLL.
Buytpennsis sHeprug. CnocoObl M3MEHEHUsI BHYTPEHHEW 3HEpPruM: Teruionepenada u
coBeplIeHHE padoThl. Bupl Terionepenayn: TEIONPOBOIHOCTb, KOHBEKIIUS, U3TyUEHHE.
KonuyecTBo TemnoTel. YaenbHas TEMJIOEMKOCTh BellecTBA. TemiooOMEH U TEIIOBOE
paBHOBecHe. YpaBHEHHE TemjoBoro OamaHca. [lnaBineHue W OTBepIeBaHUE
KpUCTAJUIMYECKUX BEUIECTB. YJenbHas TemioTa IulaBieHus. [lapooOpasoBanue u
koHjeHcanus. Mcnapenue. Kunenue. Y nenbHas TerioTa mapoodpa3zoBaHusi. 3aBUCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT aTMOC(EPHOTO JaBIECHUS.

BnaxuocTts Bo3ayxa.

DHeprus TOIIMBA. Y IeJIbHAS TETUIOTA CTOPAHMUS.

[Mpunnuner padotel TemnoBbix apurareneit KIIJ[ TemmoBoro auratens. TemioBbie
JIBUTATENIN U 3aIIUTA OKPYKAOLIEH CpEIbI.

3aKOH COXpAaHEHHMSI U MIPEBPAIICHHS SHEPTUH B TEIJIOBBIX MPOIECCaX.

Jlemoncmpayuu

Habntonenue OpOyHOBCKOTO JIBHXKCHUSI.

Habmonenune nuddysun.

HabOmronenue siBjeHn cMauyuBaHUs U KaWJUIIPHBIX SBICHUH.
Halnronenue TenioBoro pacumpeHus Ted.

N3menenune JaBJ€HUS Ta3a NpU H3MEHEHMH OObEMa W HarpeBaHUM WU
OXJIQXKICHUH.

[IpaBuna nu3smepenus temieparypsl. Buabl

TeIUIonepeaum.

OxJaxk/ieHue MpU COBEPIICHNUU PabOTHI.

HarpeBanue npu coBepiiieHnn padoThl BHEHTHUME cuiiaMu.CpaBHEHHE
TEIUIOEMKOCTEN Pa3JIMYHbIX BEILECTB.

Habmronenne KkuneHus.

Habmoienue nocTosHCTBa TeMIIepaTyphl IPU TIABJICHUH.



Mopenu TeIIOBBIX ABUTATEIIEH.

Jlabopamopnvie pabomul u onvimul
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.
OnbITHI O BBIPAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WIIM caxapa.
OnpITel MO0 HAOIIOJIEHUIO TEIJIOBOTO PACIIMPEHUs T'a30B, KUIAKOCTEH M TBEPABIX
TeJL.
Omnpenenenre 1aBieHus BO3AyXa B OaJJIOHE IITPULIA.
OnbIThl, 1EMOHCTPUPYIOUIUE 3aBUCHMOCTH JIaBJICHUS BO3JyXa OT €ro o0béMa u
HarpeBaHUs WIH OXJIAXKICHUS.
ITpoBepka TUNOTE3bl JIMHEMHOM 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTU
B TEPMOMETPUYECKON TPYOKE OT TEMIEPATYPBHI.
HabGnronenue n3MeHeHrsl BHyTpEHHEW SHEPTUM Tella B pe3yJibTare TeIIonepeaaunu
paboThl BHEUTHUX CHIL
UccnenoBanue sBIEHHS TEIUIOOOMEHA IMPU CMEUIMBAHUU XOJIOJAHON U FOpSYEHBO/IBI.
OmnpeneneHne KOJIWYECTBA TEIUIOTHI, IIOJ[y4EHHOTO0 BOAOW IIPH TEIIO00OMEHE
C HarpeThIM METAININYECKUM LIMJIMHIPOM.
Omnpenenenue yIeapHOM TEIIOEMKOCTH BelecTsa. ccienoBanue
IIpoLecca HCIIapEHMSL.
Ornpenenenne OTHOCUTENBHOM BIIAJKHOCTH BO3AyXa.OnpenesieHue
YAEIbHON TEIUIOTHI IJIaBJICHUS JIb/IA.

Pazjen 7. DaekTpryecKue i MArHUTHbBIE SIBJIEHUSA

OnekTpuzanus Ten. /[Ba poaa 3MeKTpUUECKUX 3apAnoB. B3anmoneicTBre 3apsiKEHHBIX
ten. 3akoH KyioHa (3aBUCUMOCTb CHUJIbI B3aUMOJECHCTBUS 3aPSKEHHBIX TEJOT BETUYUHBI
3apsiIOB M PACCTOSIHUSL MEK]Y T€JIaMM ).

DnekTpuueckoe nose. Hanpssk€HHOCTh 3JIeKTpUYecKoro nois. [IpuHuun cynepno3unuu
ANEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenn snexkTpuyeckux 3apsnoB. DJIEMEHTApHbIM AlEKTpUYecKui 3apsan. CTpoeHue
aroMa. [IpoBOAHUKY 1 TUAJIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.
OJIEKTPUYECKU TOK. YCIIOBUSI CYIIECTBOBAHMS BJIEKTPUUECKOTO TOKa. VCTOYHUKH
MIOCTOSIHHOTO  TOKa. JIeHCTBUSL SIEKTPUUECKOTO TOKa (TEIJIOBOE, XHMHUYECKOE,
MAarHUTHOE). DJIEKTPUUYECKHUI TOK B KUJIKOCTSIX U razax.

Onektpuueckass uenb. Cuina Toka. ODIeKTpuueckoe HanpsskeHue. CoNpoTUBIICHHE
MPOBOAHUKA. YIEJIbBHOE CONPOTUBIECHUE BemiecTBa. 3akoH Oma sl ydyacTKa IEIu.
[TocnenoBaTenbHOE U MApaJIEIbHOE COCIMHEHUE TPOBOJHUKOB.

PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO TOKa. 3akoH J[oyns—JIeHiia. DnekTprudecKueneny u
MOTPEOUTENH dIEKTPUIECKOM IHEpruu B ObITYy. KOpoTKOE 3aMbIKaHHE.

[TocTossHHBIE MarHuThl. B3auMomenlCTBHE MOCTOSIHHBIX MArHUTOB. MarHuTHOE IIOJIE.
MarauTtHoe noJjie 3eMJIM U ero 3Ha4eHue ISl )KM3HU Ha 3emie. OnwIT Dpcrena.



MarauTHoe moyie BJIEKTPUYECKOTO TOKA. [IprMEHEeHHE SJIEKTPOMAarHWTOB B TEXHHKE.
JlelicTBUE€ MarHUTHOI'O MOJISI Ha MPOBOJAHUK C TOKOM. DJEKTPOJABUTATENIb IMOCTOSIHHOIO
Toka. lcmonb30BaHUE AJIEKTPOJABUTraTesie B TEXHUYECKHMX  YCTPOMCTBaX M Ha
TPaHCIOPTE.

OnbiTel  ®@apanes. SIBaeHHME 2JIEKTpOMarHUTHOM wuHAYKUMHU. IlpaBuno Jlenua.
Onexrporenepatop. CriocoObl OTYYCHHS AIEKTPUICCKON IHEPTUU. DIICKTPOCTAHIINN Ha
BO300HOBIISIEMBIX UCTOUYHHUKAX YHEPTHUHU.

Jlemoncmpayuu

DNeKTpU3aLus TENl.

JIBa poaa SIEKTPUYECKUX 3aPAI0B U B3AMMOJECHCTBUE 3aPSKEHHBIX TEIL. Y CTPOMCTBO U
JEUCTBUE JIEKTPOCKOTA.

DIIEKTpOCTAaTUYECKAsI MHIYKIIHUS.

3aKOH COXpPAHEHUS AIICKTPUUECKUX 3aPsII0B.

[IpoBOAHUKY U AUIIIEKTPUKH.

MopaenupoBaHu€ CUIOBBIX JIMHUHM 3JIEKTPUUECKOTO 1Mos. UCTOUHUKHN
MOCTOSIHHOTO TOKA.

JIeHCTBUSA DNEKTPUYECKOTO TOKA.

DJIEKTPUYECKUN TOK B JKUJIKOCTH.

["a30BbIi paspsa.

N3mepenune Cuitbl TOKa aMIIEpMETPOM.

N3mepenune aneKTpruiecKoro HarpsKeHUs BOJIbTMETpoM. Peoctar u
Mara3uH CONPOTHUBJICHUH.

BzanmopelicTBrEe MOCTOSIHHBIX MarHUTOB.

MoaenrpoBaHre HEBO3MOKHOCTH Pa3IeJICHUS MTOJIFOCOB MarHuTa.
MoenupoBaHre€ MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

OnbIT Opcrena.

MarHutHoe€ 1oJie ToKa. JJIeKTPOMAarHur.

JlericTBME MarHUTHOTO MOJISI HA MPOBOJHUK C TOKOM.
DIIEKTPOJBUTATEND MMOCTOSTHHOTO TOKA.

Uccnenosanue sBiIeHUS 31€KTPOMArHUTHOM MHYKIHUH. OTIBITHI
Qdapajes.

3aBUCUMOCTb HANPABIEHUS UHIYKIIMIOHHOTO TOKA OT YCJIOBHI €r0 BO3HUKHOBEHUS.
DJIEKTPOreHepaTop MOCTOIHHOTO TOKA.

Jlabopamophwvie pabomul u onvimol

OnBITHI 110 HAOJTIOICHUIO SJICKTPU3AIINHU TEJl HHIYKITUESH U TIPH COMPUKOCHOBECHHUM.
HccenenoBanue IeWCTBHS 3JIEKTPUYCSCKOTO OIS Ha MPOBOJIHHUKYU U AHAJIeKTpuku. COopka
Y IIPOBEpKa pabOTHI JIEKTPUUSCKOMN IIEIH MTOCTOSHHOIO TOKA.

M3mepeHue u peryTupoBaHKe CHJIBI TOKA.

W3mepenue u peryJupoBaHue HAMPSHKCHHUS.

HccnenoBanue 3aBUCHMMOCTH  CHJIBI TOKa, HMIYyIIEro Yepe3  Pe3ucTop,
OT COIIPOTHUBIICHUS PE3UCTOPA M HAMPSIKEHUS Ha PE3UCTOPE.



OnpITsl, JEMOHCTPUPYIOIME 3aBUCUMOCTb DJJIEKTPUYECKOTO  COIPOTUBIICHUS
IPOBOJHUKA OT €0 JUIMHBIL, INIONIAAN MONEPEYHOTO CEUEHUS U MaTepUalIa.

IIpoBepka npaBuia CIOKEHHS HAINPSHKEHUN NPU MOCIECA0BATEIbHOM COECINHEHUUIBYX
PE3UCTOPOB.

IIpoBepka npaBuna Uit CUIIBI TOKA MIPY NAPAJLIEIIBHOM COCIMHEHUH PE3UCTOPOB.
Omnpenenenre pabOThI AJIEKTPUUECKOTO TOKA, UIYIIETO Yepe3 PE3UCTOP.

OmnpeneneHrne MOIHOCTY JIEKTPUUECKOTO TOKA, BBIACIIIEMON HA PE3UCTOPE.
Uccnenoanue 3aBUCUMOCTH  CHJIBI TOKa, MAYLIEr0 4epe3  JaMIIOUKY,
OT HANpPsKEHUS HA HEW.

Omnpenenenne KII/] HarpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

N3yueHne MarHuTHOTO TMOJIS MOCTOSIHHBIX MArHUTOB MPU UX 00BEIUHEHUN HPA3/ICIICHUU.
Hccenenosanue nelcTBUA 3JEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY .

OneITHI, JEMOHCTPUPYIOIIME 3aBUCUMOCTHh CHUJIbl B3aMMOJCHUCTBUS KATYLIKH
C TOKOM M MAarHUTa OT CUJIbI TOKA U HAIIPABJICHUS TOKA B KaTylIKE.

N3ydenue nericTBUA MArHUTHOTO MOJISL HA TPOBOJAHUK C TOKOM.

KoHcTpynpoBaHue u nu3ydeHue padoThl JIEKTPOABUTATEIS.

N3mepenune K11/l anekTpoaBUratesibHOW yCTaHOBKHU.

OMnBITHI IO UCCIIEIOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIMH: UCCIIETOBaHHUE
M3MEHEHHI 3HAUYECHUS U HANIPaBJICHUSI MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nen 8. Mexanuveckue siBJeHUS

Mexannueckoe nBmkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENBHOCTD
MEXaHUYECKOTO JABMXKEHUs. PaBHOMEPHOE MpsIMONMHENHOE IBUXkeHUE. HepaBHOMEpHOE
MPSMOJIMHEWHOE IBM>KeHUE. CpellHsIs 1 MTHOBEHHASI CKOPOCTh TeNa PU HEPABHOMEPHOM
JBUKEHUM.

Yckopenue. PaBHoyckopeHHOE mpsiMoiinHelHOe JBrkeHne. CBoOOAHOE TajicHuE.
Omnpbitel ["anunes.

PaBHOMepHOE JnBMXKEHHME TO OKpyx)HOCTH. [lepmonx m yacrora oOpamieHus.
JIuHeitHas u yrioBast CKOpocTH. LIeHTpocTpeMUTENbHOE YCKOPEHUE.

IlepBoiii 3akoH Herotona. Bropoii 3axkoH Hsetorona. Tperwnii 3axkoH HerotoHa.
[IpuHIMI CynIEpHIO3ULINU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHJia TPEHHSI CKOJIbKEHUS, CHUJIaTPEHUS
MOKOSI, IPYTHE BUJIbI TPECHMUSI.

Cuna TSKECTH M 3aKOH BCEMHPHOIO TATOTEHMsS. Y CKOpEHHE CBOOOJHOTO NaAeHUS.
JBmxenue mnaneT BOKpyr CoisHna. Ilepas xkocMuueckas ckopocTb. HeBecomocTs H
MIEPErpy3KH.



PaBHOBecue matepuanbHO# TOUKHU. AOCOIOTHO TBEPIOE Teso. PaBHOBecHeTBEPI0TO Tena
C 3aKpEIUIEHHOM OCBhIO BpalieHus. MoMeHT cuibl. LleHTp TsxecTu.

Nmnynsc tena. MI3MeHenne umirynbca. UMIynbe cuiibl. 3aKOH COXPaHEHHUsS] UMITYJIbCA.
PeaktnBHOE BMXEHUE.

Mexanuueckass pabota ¥ MOIIHOCTb. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBsizb
SHEepruu U padboTsl. [loTeHIanpHas sHeprust Tena, NOAHIATOrO HaJl MOBEPXHOCTHIO3EMIIN.
[loreHnmanbHass 5JHeEprus cxarod npyxkuHel. KuHernueckas osHeprus. Teopema o
KHMHETHUYECKOW dHEPIvH. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPTUH.

Jlemoncmpayuu

HabitoieHne MexaHn4ecKoro ABMXKEHUS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHHE IMyTel U TPAEKTOPH IBH>KEHHSI OTHOTO U TOT'O 7K€ TeJla OTHOCUTEIbHOPA3HbIX
TEJI OTCUETA.

N3MepeHne CKOpOCTH U YCKOPEHUS IPSIMOJIMHENHOTO JBUKECHHS.

HccnenoBanue Npru3HaAKOB PAaBHOYCKOPEHHOTO JABUKECHUS.

HabGnronenue nBr>xkeHHs Tella o0 OKPY>KHOCTH.

Ha6nronenue MEXAaHUYECKUX SABJICHUW, NPOUCXOIAIIMX B CHCTEME OTCUETA
«Tenexxka» npu e€ paBHOMEPHOM U YCKOPEHHOM JBMKEHHM OTHOCHUTEIBHO KaOWHETa
(bu3HKH.

3aBUCHUMOCTh YCKOPEHHUS TeJla OT MAcChl TeNa U JEUCTBYIoLEN Ha Hero cuiibl. Habmonenue
PABEHCTBA CHJI ITPU B3aUMOJCHCTBUU TEI.

M3meHeHue Beca Tena pu yCKOPEHHOM JBUKEHUU.

Ileperaua uMIryapca mpu B3auMOJEHCTBUH TEN.

[IpeoOpazoBanus SHEPTUM TTPU B3aUMOJICHCTBUH TEJL.

CoxpaHeHHe UMITyJIbCca ITPU HEYIIPYTOM B3aUMOJEHCTBUN.

CoxpaHeHre UMIyJIbca MPU a0COIOTHO YIPYTOM B3aUMO/IEHCTBUU.

HabGnroneHue peakTMUBHOTO ABUKEHUSI.

CoxpaHeHre MEXaHUYECKOM SHEPTuu MpU CBOOOIHOM MaJICHUH.

CoxpaHenune MEXaHUYECKOM SHEPrMM NpU ABWKEHUM Teja MOJ JEHCTBUEM
IIPY’KUHBI.

Jlabopamophvie pabomwl u onvimol

KoncTpyrpoBaHue TpakTa 1Jis pa3roHa u JajdbHEUIIEero paBHOMEPHOTO IBUKEHHUS IIapUKa
WJTU TEJICHKKH.

OmnpeneneHre cpelHE CKOPOCTH CKOJIbBKEHUS Opycka WM JABW)KEHHUS IIapuKaIio
HAKJIOHHOM MJIOCKOCTH.

OrnpeneneHue YCKOpEHHUsI Tejla MpPU PABHOYCKOPEHHOM JIBMKEHHMH IO HAKJIOHHOUW
TIJIOCKOCTH.

UccnenoBanue 3aBUCHMMOCTH MYyTH OT BPEMEHH NMPU PABHOYCKOPEHHOM JIBIDKCHHH 0€3
HA4YaJIbHOU CKOPOCTH.

[TpoBepka rUMoOTE3bl: €CIU MPU PaBHOYCKOPEHHOM JIBIDKCHHH 0€3 HadallbHOM CKOPOCTH
MyTH OTHOCSITCSA KaK psii HEYETHBIX YUCEN, TO COOTBETCTBYIOIINE MPOMEKYTKHUBPEMEHHU
OJINHAKOBBI.



HccrenoBanue 3aBUCHMOCTH CHJIBI TPEHHSI CKOJBKEHHUS OT CHIJIBI HOPMAaJbHOTO
JaBIICHUSL.

Omnpenenenve K03 PUIMEHTA TPEHUS CKOJTBKCHHS.

Omnpenenenne KECTKOCTH NPYKUHBI.

Omnpenenenue pabOTBl CHJIBI TPEHHWS TPH PABHOMEPHOM JIBIDKCHHH Tella
10 TOPU30HTAILHON TTOBEPXHOCTH.

Ompenenenre pabOThl CHIIBI YIPYTOCTH IpPU MOIBEME Tpy3a C HCIOIb30BAaHHEM
HETIOABMKHOTO U TIOJIBMXKHOTO OJIOKOB.

N3yuenue 3aKoHa COXPAHEHUS SHEPTHH.

Pa3nen 9. Mexannueckue K0J1e0aHUA ¥ BOJHbBI

KonebarenbHoe nBrxkeHue. OCHOBHBIE XapaKTEPUCTUKHU KOJIeOAHUI: MEPUOJ, 4acToTa,
aMIuiatyga. MaremaTnyecKui W NpYyKUHHBIM MasTHUKU. [IpeBpamieHue sHEpruu npu
KoJIeOaTeIbHOM JIBUXKCHUU.

3atyxarouiue kKojaebanus. BoiHyx)aeHHble konebanus. Pesonanc. MexaHu4yeckue BOJIHBI.
CBolicTBa MeXaHWYECKHUX BOJIH. [IponosibHBIE M MONEpedHbi€ BOJIHBI. J[TMHA BOJHBI U
CKOpPOCTh €€ pacnpocTpaHeHus. MeXaHn4YeCcKue BOJIHBI B TBEPAOM TeEJI€, CEUCMUYECKUE
BOJIHBL.

3ByK. ['poMKOCTB 3ByKa ¥ BeicOTa ToHA. OTpaxeHue 3Byka. IHppa3Byk U yiabTpa3ByK.

Jlemoncmpayuu

Habnronenue kosnebanuii Tes o JEHCTBUEM CUJIBI TSKECTH U CUITbI YIIPYTOCTH.
Hab6nronenue konedanuii rpy3a Ha HUTU U Ha IPYKUHE.

HabGnronenue BIHYKIEHHBIX KOJeOaHMil U pe3oHaHca. PacnipocTpanenue
MPOJOJIBHBIX U MONEPEUHbIX BOJIH (Ha Mozenu ). HabnoneHrne 3aBUCUMOCTH
BBICOTHI 3ByKa OT YaCTOTHI.

AKYCTUYECKHI pE30HAHC.

Jlabopamophvie pabomwl u onvlmol

OmnpeneneHre YacTOThI M IIEproIa KoJieOaHUH MaTeMaTHIECKOTro MasiTHUKa. OnpenencHue
4aCTOTHI M IepHoa KoJieOaHU PYKUHHOTO MasTHHKA VccienoBaHne 3aBUCUMOCTH
MeproJia KojacOaHWi MOABEIICHHOTO K HHUTH Ipy3a

OT JUTMHBI HUTH.

HccnenoBanue 3aBUCUMOCTH TIE€pHOJa KOJCOaHHMH MPYKMHHOTO MasTHHKA
OT Macchl Ipy3a.

[TpoBepka HE3aBHCHMOCTH TIepHO1a KOJIeOaHUI T'py3a, TMOJBEIICHHOTO K HHTH,0T
MAaccChI Ipy3a.

OMBITHI, JCMOHCTPHPYIOIINE 3aBHCHUMOCTh TEepHoJa KOJcOaHUH MPYKUHHOTO
MasTHUKA OT MacChl Ipy3a U KECTKOCTH MPY>KUHBI.

N3mepenne yckopeHusi CBOOOTHOTO MaICHHUS.

Pa3nen 10. DiieKTpOMArHUTHOE 10JI€ M JIEKTPOMATHUTHbIE BOJIHbI



DNeKTpOMarHuTHOE ToJIe. DneKTpOMarHuTHbHIE BOJIHBI. CaoiicTBa
AIIEKTPOMAarHUTHBIX  BOJIH. lllkana  s7MeKTpoMarHUTHBIX  BOJIH. Vcmosb3oBaHue
AJIEKTPOMAarHUTHBIX BOJIH JUIsl COTOBOH CBSI3U.
DnexTpomMarHuTHas npupoja ceera. CKopocTs cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jlemoncmpayuu
CBoiiCTBA ANEKTPOMArHUTHBIX BOJIH.
BomHOBBIE CBOMICTBA CBETA.

Jlabopamopnvie pabomul u onvimul
W3ydeHnne CBOICTB 3IEKTPOMArHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa.

Pasznea 11. CBeToBbIe ABJICHUA

JIyueBass monens ceera. Mcrounuku ceera. IIpsimMosmHeliHOE pacnpoCTpaHEHHUE CBETA.
3atmennss ConHna m Jlyssl. Otpaxkenue certa. [lmockoe 3epkano. 3aKOH OTpaKEHHUs
CBETA.

[Ipenomnenue cBeta. 3akoH npesnioMiieHHs cBeTa. [loTHOe BHYyTpEeHHEE OTpa)KEHUE CBETA.
Hcnonb30BaHue MOJHOTO BHYTPEHHETO OTPAKEHHUSI B ONTUYECKUX CBETOBOJIAX.

JIunza. Xopx nmywedt B smH3e. OnThueckas cucrtema (QoTtoarmapaTa, MUKpOCKONa H
Teneckona. I'a3 kak onTuyeckas cuctemMa. baM3opyKocTh U JanbHO30PKOCTb.
Pasnosxxenue 6enoro ceera B criekTp. OnbiTel HptoToHa. CliokKeHHE CTIEKTPaIbHBIX IIBETOB.
Jlucnepcus cBera.

Jlemoncmpayuu

[IpssMonuHEHOE pacIpOCTPAaHEHHE CBETA.

OTtpaxeHue cBeTa.

[Tonyuyenue n3o0paxeHuit B INIOCKOM, BOTHYTOM U BBITTYKJIOM 3epkanax.[Iperomnenue
CBETA.

OnTUYecKnii CBETOBO/I.

Xon mydeii B coOuparomieit munze. XoJ

Jly4er B PACCEUBAIOLLEH JINH3E.

[Tonyuyenue n300paxeHuil ¢ MOMOIIBIO JIMH3.

[Ipunuun neiictBus goroanmnapara, MUKpOCKOIa U Teaeckona.Mojaeinb
riiasa.

PasnoxxeHnue Oenoro cBera B CIIEKTP.

[Tosryuenue Oenoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1IBETOB.

JlabopamopHwvie pabomul u onvimol

HccnenoBanue 3aBUCHMOCTH YTJIa OTPAXKSHHsI CBETOBOTO JTy4a OT yriia najeHus. M3yuenue
XapaKTePUCTHK H300paKeHUs IPeIMeTa B INIOCKOM 3epKalle.

HccnenoBanue 3aBUCMMOCTH yTiia MPEJIOMIICHHSI CBETOBOTO JIyda OT YIJIa TIaJICHUSHA
TPAHUIIE «BO3YyX—CTEKIION.

[Tonyyenue n3o0paxeHut C MOMOIIBIO COOMPAIOIIEH JTNH3HI.



Onpenenenne (pOKyCHOr0 pacCTOSIHUS M ONTUYECKOM CrIlbl coOuparoliel TMH3bL. ONbIThL
T0 pa3JI0KEHHIO OEJI0ro CBeTa B CHEKTP.

OnbIThl 1O BOCHPUSATHIO ILIBETa IMPEIMETOB NPU UX HAOJIOJEHMM 4Yepe3 LBETOBbIC
(GUIIBTPBI.

Pa3nen 12. KBanToBbie ABJIeHUA

OmnbiTel Pezepdopna u mnaHetapHas Monenb aroMa. Mogenbs aroma bopa.
Hcenyckanne u noryonieHue cgeta atoMoM. KBaHThI. JIMHENYaThIe CIIEKTPHI.
PamnoaktuBHOCTE. Anbda-, Oeta- W ramma-u3nydeHus. CTpoeHHE aTOMHOTO spa.
Hyxnonnas monens aromuoro siapa. M3oronel. PagnoaktuBable npeBpamenus. [lepuon
ITOJTypacIiaia aTOMHBIX SAED.

SnepHble peakuny. 3aKOHBI COXPAHEHUS 3apsI0BOIO U MAaCCOBOTO YUCEN. DHEPTUSICBSI3N
aTOMHBIX sA1ep. CBsA3b Macchl ¥ SHeprun. Peakunu cuHTe3a u aeneHus saep. Merounuku
sHepruu CosHIa u 3BE37.

Anepnas sHepreTuka. /[elcTBUsA paauOaKTUBHBIX U3JIyYEHUN HA KUBBIE OPraHU3MBI.

Jlemoncmpayuu

CriexTpbl U3Ty4eHHUs U TOTJIOMIECHUS.

CrexTpbl pa3IMYHbIX Fa30B.

CnekTp BojOpoa.

Hab6nronenue tpekoB B kamepe Bunbcona. Pabora

CU€TUMKA HOHUBUPYIOITUX U3ITyUCHHM.

Perucrpatius u3iaydeHus IpUpoOIHbIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamophvie pabomwl u onvlmol

HabnroaeHue CIUIONIHBIX ¥ IMHEHYAThIX CIICKTPOB M3 TyUYCHUS.

HccnenoBaHue TPEKOB: M3MEPEHUE SHEPTUU YACTHUIBI IO TOPMO3HOMY ITyTH(IIO
¢doTorpadusim).

W3mepenre paaroakTUBHOTO (OHA.

IHoBTOpHUTEIBLHO-00001IAO NI MOYJIb

[ToBTOpUTENHEHO-0000IAIOMIMKA  MOAYJb TpEJHA3HAYEH U1 CUCTEMaTU3aluu U
000011IeHHs TPEIMETHOTO COJAEPKAHUS U ONbITa JAEATEIbHOCTH, NPHOOPETEHHOrO MpU
M3YYEHUU BCEro Kypca (U3MKM, a Takke Uil MOATOTOBKM K OCHOBHOMY
roCyJJapCTBEHHOMY SK3aMeHy 0 (pu3uke Jjisi 00ydaromuxcsi, BHIOPaBIIUX 3TOT YueOHbIN
MpeaMeT.

[Ipy wW3ydyeHMH JAHHOTO MOJIYJSI PEANU3yIOTCd W CUCTEMATU3UPYIOTCS  BUIBI
JEsITeIbHOCTH, Ha OCHOBE KOTOPBIX OOeCreyuBaeTcs AOCTH)KEHHE TMPEAMETHBIX WU
MeTanpeIMETHBIX IUIaHUPYEMBIX pE3yIbTaTOB oOyueHus, dbopmupyercs
€CTECTBEHHO-HaY4YHasi TPaMOTHOCTb: OCBOCHHME HAYUHBIX METOJIOB UCCIIEIOBAHUS SIBJICHUI
MPUPOBI U TEXHUKH, OBJIAICHUE YMEHUSIMU OOBSCHATh (PU3NYECKUE SIBJICHUS,



MPUMEHAS TOJIyYCHHbIE 3HAHHMS, pEIIaThb 3aJadyd, B TOM UYHCJIE KAYECTBEHHbIE U
AKCIIEPUMEHTAJIBHBIE.

[TpuHIMIIHAIBHO AEATEIBHOCTHBIN XapaKTEP JAHHOTO pa3feiia peaIn3yeTcs 3a CUYETTOrO,
9T0 00yJarONTUecs: BEITIOIHSIOT 3aJaHus, B KOTOPBIX UM IMPEJIaracTcs:

Ha OCHOBE MOJYYEHHBIX 3HAHUI paclo3HaBaTh U HAYYHO OOBICHATH (PU3MUECKUE SIBICHUS
B OKpY>Karolllel NpUpOJEe U NOBCEIHEBHOM )KU3HH;

UCIIOJIb30BaTh HAY4YHbIE METObI UCCIEAOBaHUS (PU3NYECKUX SBICHUN, B TOM YHUCIIE IS
MPOBEPKHU TUNOTE3 U MOJIYYECHHS] TEOPETUUECKUX BBIBOJOB;

O0OBSACHSATH HAyYHbIE OCHOBBI HAN0O0JIee BaXKHBIX JOCTUXKEHUN COBPEMEHHBIX TEXHOJIOTHUH,
HanpuMep, MPAKTUYECKOTO UCIOJIb30BaHUS PA3JIMYHBIX UCTOYHUKOB SHEPTUU HA OCHOBE
3aKOHAa MPEBPAILCHNS U COXPAHEHUS BCEX N3BECTHBIX BUJIOB SHEPTUU.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

N3yuenne ¢u3nkd Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs HaIpaBJIEHO Ha
JOCTUKEHUE JIMYHOCTHBIX, METAaNpEeAMETHBIX U MPEAMETHBIX 00pa30BaTEIbHbIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbrare m3yueHus (QU3NKH Ha YpOBHE OCHOBHOTO OOIIETO 0Opa3OBaHHY
oOyuJatorerocst OyayT copMUPOBaHBI CIASYIONINE TUIHOCTHBIC PE3YIbTAThI B YACTH:

1) IaTpHOTHYECKOTO BOCTIMTAHMS:
IIPOSIBJICHUE MHTEpPECAa K UCTOPUHA U COBPEMEHHOMY COCTOSTHUIO POCCHUMCKOU
(bu3NYeCcKO HAyKH;
LIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHUSAM POCCUUCKUX YUEHBIX-(PUZHKOB;

2) IrpaANRKIAHCKOI0 H IyXOBHO-HPABCTBCHHOI'O BOCIIMTAHUSA:
IFOTOBHOCTb K AKTHMBHOMY YYaCTHIO B O6CY)KI[CHI/II/I O6IHCCTBCHHO-3HEU—II/IMBIX n
OTHYCCKHUX HpO6JI€M, CBA3aHHBIX C IIPAKTUYCCKHUM IIPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ (I)I/I?;I/IKI/I;
OCO3HAHUC BA)KHOCTH MOPAJIbBHO-3THUYCCKHUX IIPUHIOUIIOB B ACATCIbHOCTH y‘léHOFO;

3) 3cTeTHYECKOro BOCIIMTAHUS:
BOCIIPUSATHE ICTETUYECKUX KAa4yeCTB (PU3MYECKOM HAyKH: €€ TapMOHHUYHOTO MOCTPOCHMS,
CTPOTOCTH, TOYHOCTH, JJAKOHUYHOCTH;

4) HEeHHOCTH HAYYHOT0 MO3HAHUS
OCO3HaHUE LIEHHOCTU (PU3NYECKOW HayKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHUPA,
OCHOBBI PAa3BUTHS TEXHOJIOTHM, BaXKHEUILIEW COCTABIISIIOIIEH KYJIbTYPHI;
pa3BUTHE HAYYHO! JH0003HATEIBLHOCTH, HHTEPECA K UCCIIE0BATEIbCKOM 1eATEeIbHOCTH;

5) hopMupoBaHUsI KYJIbTYPbI 3I0POBbSI 1 SMOIMOHAJILHOI0 0J1ATOTIOTYIHSI:
OCO3HaHME LIEHHOCTU 0e30macHoro oOpas3a >KU3HU B COBPEMEHHOM TEXHOJIOTMYECKOM
MHUpE, BaXXHOCTU TMpaBuUil O€30MACHOIO TMOBEJAEHUS Ha TPAHCIOPTE, HA JOpOrax, ¢
AIEKTPUUECKUM U TETJIOBBIM 000PYAOBAaHUEM B JIOMAIIIHUX YCIOBUSIX;
c(hOpMHUPOBAHHOCTh HaBbIKA pedIEKCUH, MPU3HAHUE CBOETO MpaBa Ha OIIMOKY M TaKOTO
e MpaBa y APyroro 4ejioBeKa;

6) TPy10BOT0 BOCIIMTAHUS:
aKTUBHOE yYacTHE B PEIICHUH MPAKTHYECKHX 3a7a4 (B paMKaX CEMbH, 00pa30BaTEIbHON
OpraHW3alliMi, TOpOoJa, Kpas) TEXHOJOTHYECKOM W COIMAIBHOW HAIpaBICHHOCTH,
TPeOYIOIIMX B TOM YHUCIE U (U3NIECKUX 3HAHUH;
MHTEPEC K MPAKTUICCKOMY U3YUICHHIO TIPO(DECCHIA, CBSI3aHHBIX ¢ (U3UKOM;



7) PKOJIOTHYECKOr0 BOCIIMTAHHUS:
OpUCHTAIlMs Ha TIpPUMEHEHHE (U3WYECKUX 3HAHUM JUIsS pelleHus] 3ajad B 00JIacTH
OKpY’Karollen Cpe/ibl, IJIAaHUPOBAHMS MMOCTYIIKOB U OIIEHKH MX BO3MOYKHBIX IOCIIEICTBUIM
JUISL OKpY>KaroIen Cpeibl;
OCO3HAHME TJI00ATBLHOTO XapaKTepa SIKOJOTHUECKUX MPOOJIEM U Ty TEH X PEIICHHUS;

8) azanTanuu K N3MEHAIIMNMCS YCJIOBHSAM COIHAILHON W PUPOIHOI Cpebl:
MOTPEOHOCTh BO B3aMMOJICCTBUU MPHU BBHIIIOJIHEHUU MCCIECIOBAHUN H MPOEKTOB
(M3UYECKON HAMPABIEHHOCTH, OTKPBITOCTH OIBITY ¥ 3HAHUSM JIPYTHX;

MOBBIIIICHUE YPOBHS CBOCH KOMIIETEHTHOCTH Yepe3 IMPaKTHYECKYIO JeSITeIIbHOCTB;
noTpeOHOCTh B (HOPMUPOBAHUM HOBBIX 3HAHUM, B TOM YHuCie POopMyTHpOBATh UIEH,
MOHSITHS, TUTIOTE3bI O PUBHMUECKUX O0OBEKTaX U SABICHUSX;

OCO3HaHHE I€PUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEHW B 00J1aCTH (PU3UKH;
IJIAHUPOBAHUE CBOETO PAa3BUTUSI B TMPUOOPETECHUU HOBBIX (DPU3NUECKUX 3HAHUU;
CTpPEMJICHUE aHAJTU3UPOBATh U BBISABIISITH B3aUMOCBSI3U IIPUPO/IbI, 0OIIECTBA U
SKOHOMMKH, B TOM YHUCJI€ C UCTI0JIb30BaHUEM (DPU3UUECKUX 3HAHUM;

OIICHKA CBOMX JEUCTBUH C YUYETOM BIHUSHHUS Ha OKPYXKAIOUIYIO CPEAy, BO3MOXKHBIX
rJ100aJIbHBIX ITOCIEICTBH.

METAIIPEAMETHBIE PE3YJIbTATbDI

B pesynbrare ocBoeHusi mporpamMMbl 1O (HU3MKE Ha YPOBHE OCHOBHOIO OOIIETO
oOpazoBaHusi y oOyyaromierocsi OyayT chOpMUPOBaHBI METANpPEIMETHBIC PE3YIbTaThI,
BKJTFOYAOITUE TTO3HABATEIbHBIC YHUBEPCATLHBIC YICOHBIC NEUCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIE YUCOHBIC JCHCTBUS, PETYISITUBHBIC YHUBEPCATbHBICYYCOHbBIC TCHCTBHS.

ITo3HaBaTeIbHbIE YHUBEPCAJIbHbIE YUeOHbIEe AeilCTBHUSA

ba3oBble jornueckue 1eMCTBUA:

BBISIBIIATH W XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKU OOBEKTOB (SIBJICHUI);
YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMKA, OCHOBAHUS

1U1st 0000IIEHUS U CPAaBHEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH W TIPOTHBOPEUHS B pacCMaTpHBaeMbIX (hakTax, JaHHBIX U
HAOTIOACHUAX, OTHOCSIIHNXCS K (PU3MUCCKUM SIBJICHUSIM;

BBISIBIIATh TPUYMHHO-CJICICTBEHHBIC CBSI3W TPU W3YYCHUU (PUBHUECKUX SIBICHUU U
MPOIIECCOB, JENaTh BBIBOJALI C UCIOJb30BAaHUEM JICNYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, BBIJIBUTATh THUIIOTE3bI O B3AUMOCBS3IX (PU3NUECKUX BEITUYHH;
CaMOCTOSTENILHO BBIOMPATh CHOCOO perieHus: yueOHou (u3udeckoil 3agaun(CpaBHEHUE
HECKOJBKMX BAapHAHTOB pEIICHHs, BBHIOOp Hambojee TMOAXOAAMIETO C YYETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHCB).



ba3oBble ucciienoBaTe/IbCKHe 1eMCTBUA .

HCMOJIb30BaTh BOMPOCHI KAK UCCIIENOBATEIbCKUI MHCTPYMEHT MMO3HAHUS; TPOBOAUTH IO
CaMOCTOSITEIBHO COCTABJIEHHOMY IUUIAHY OIBIT, HECIOXKHBIN

(bU3UYECKUH SKCIEPUMEHT, HEOOJIBIIIOE NCCIIeA0BaHNE (DU3UIECKOTO SIBJICHUS; OIICHUBATH
Ha NPUMEHUMOCTD U IOCTOBEPHOCTH MH(POPMAITUIO, TOJYYCHHYIO B XOJ1€

WCCJICIOBAHUS WU IKCIIEPUMEHTA;

CaMOCTOSTENIbHO (popMyTUpOBaTh 000OIIEHHS U BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO
HaOIIOAECHUS, OIBITA, UCCIICIOBAHUS;

IIPOTHO3UPOBATh BO3MOXKHOE JalIbHEWIIee pa3BUTHE (PU3MUECKUX IIPOIIECCOB,a TAKKE
BBIJIBUTATh MPEIOI0KEHUS 00 MX Pa3BUTUM B HOBBIX YCJIOBUSX W KOHTEKCTaX.

Pabora c unpopmanmei:

OPUMEHATh Pa3IUYHbIE METOMAbI, WHCTPYMEHTHl M 3allpoChl TPU TIOMCKE U OTOOpE
uH($OpPMallUU WIK JaHHBIX C YUETOM IPENIOKEHHON yueOHO! (pu3nueckoil 3a1auu;
aHAJIM3UPOBaTh, CHUCTEMATH3UPOBATh M HHTEPIPETHPOBATH HHPOPMAINIO Pa3TUIHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAalbHYIO (QOpMYy MpeACTaBlieHUs HHPOpMaLUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/addl HECIOXKHBIMH CXEMaMH, JuarpaMMam#, HHOM
rpauKoi 1 ©X KOMOMHALIUSAMH.

KoMMmyHuKaTMBHBIE YHUBEpPCAJIbHbIE YUeOHbIe NeiiCTBUMA:

B XoJie OOCYyXJeHHs Y4yeOHOro marepuaia, pe3yJbTaToOB JIa0OpaTOPHBIX padoT U
MIPOEKTOB 3aJ]aBaTh BOIIPOCHI MO CYIIECTBY OOCYK/IaeMOW TEMbl M BBICKA3bIBATh UICH,
HalleJICHHBIC Ha PEIICHUE 3a]]a4H | MO ACpKaHNe 01aro)XenaTeIbHOCTH OOIICHMS;
COTIOCTaBIIATh CBOM CYXACHUS C CYXKICHHSAMH JPYTUX YYaCTHHKOB JIMAJIOra,
oOHapyXHMBaTh PA3IMINEC U CXOJICTBO MO3UITHIA;

BBIPaKaTh CBOIO TOYKY 3PCHHSI B YCTHBIX U TUCBMEHHBIX TEKCTaX;

nyOoJMYHO  TPEACTABIATH  PE3YJNbTaThl  BBIMOJHEHHOTO  (PU3UYECKOTO  OMbITa
(aKCTIeprUMEHTa, UCCIICIOBAHNUS, IPOCKTA).

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M UHANBUAYATBbHON PabOTHINPHU
pEIIeHNN KOHKPETHOUM (hu3nUecKoii MpoOIeMbl;

MPUHUMATh TICIM COBMECTHOM JEATEILHOCTH, OpPTaHW30BBIBATH IEHCTBHS 10 €6
JTOCTIKCHUIO: PACIIPEACNIATh POJIM, OOCYKIaTh MPOIECCHl M PE3yJbTaThl COBMECTHOMN
paboThl, 0000111aTh MHEHHUS HECKOJIBKUX JIIOJICH;

BBITIOJIHATh CBOIO YacTh pPa0OOTHI, JTOCTHTas KadyeCTBEHHOTO pe3yJibTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPJIWHUPYS CBOM JICUCTBHS C IPYTUMHU YICHAMH KOMaH/IbI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa B OOIIHMI MPOAYKT MO KPUTEPUSIM, CAMOCTOSITEIIBHO
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUS.



PeryjsiTuBHbIe YHHUBEpPCAJIbHbIE Y4eOHbIe JeHCTBHUS

Camoopranusanus:

BBISBIIATh TPOOJIEMBl B JKH3HEHHBIX M Y4YEOHBIX CHUTyalUsaX, TPEOYIOMMX s
penieHus GU3NIECKUX 3HAHUM;

OPUEHTUPOBATHCA B PA3IMYHBIX IMOJX0JIaX MPUHATUS PEIICHUH (MHIUBUIYyaJbHOE,
MIPUHATHUE PEILICHUS B TPYIINE, IPUHATUE PEIICHUN TPYIINO);

CaMOCTOSITEJIbHO COCTABJIATh QJITOPUTM pelieHrus (U3NYECKOW 3ajlaud WIM IIJ1aHa
UCCIIEIOBAHUS C Y4YETOM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh MpejiaraéMble BApUaHThI PEIICHUIA;

JienaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIH HHTEJLICKT:

JaBaTh aJ€KBaTHYIO OLEHKY CUTYAllMH U MIpeaJiaraTh IJ1aH €€ N3MEHEHHS,

OOBSACHATH NPUYUHBI JOCTUXKEHUSI (HEJOCTHKEHHUS) PE3YJIbTAaTOB ACSITEIbHOCTHU, /1aBaTh
OLIEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JIEATEIBLHOCTH (B TOM YHCJI€ B XOJ BBINOJHEHUS (PUINYECKOTO
MCCJIEIOBaHMsI WIH IPOEKTA) HA OCHOBE HOBBIX 00CTOSITENLCTB, U3MEHHUBILUXCS CUTYallUH,
YCTaHOBJICHHBIX OITMOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTaTa LIEJIN U YCIOBUSM.

CTaBUTh ce0sl Ha MECTO JPYroro 4ejJoBE€Ka B XOJI€ CHOpa WIM JHCKYCCHHM Ha
Hay4YHYIO TEMY, IOHUMATh MOTUBbI, HAMEPEHHUS U JIOTUKY APYTOTO.

MpU3HaBaTh CBOE IMpPaBO Ha OMMOKY MpU pelmeHuu (U3NIECKUX 3a7ad WU B
YTBEPKICHUSIX HA HAYyYHbIE TEMbI U TAKOE K€ MPaBO APYTOro.

HPEIMETHBIE PE3YJIBTATDBI

K xoniy oOydenust B 7 KJjiacce mMpeaMETHBIC pe3yJbTaThl Ha 0a30BOM YPOBHE JOJHKHBI
oTpaxaTh C(HOPMHUPOBAHHOCTh Y 00YUAIOIIUXCST YMEHUM:

UCIIOJIb30BaTh  TOHATHUS: (U3MYecCKue U XUMUYECKHE SIBJICHHS, HaOIIOICHHE,
DKCIIEPUMEHT, MOJIENb, THIOTE3a, SAUHHUIBI (U3UYECKUX BEIUYMH, aTOM, MOJICKYJa,
arperaTHbIE COCTOSIHHMS BemiecTBa (TBEpIOE, JKHUIKOE, Tra3000pa3HOE), MEXaHUUYECKOe
IBWKEeHWE  (paBHOMEpHOE,  HEpaBHOMEPHOE,  MPSMOJMHEWHOE),  TPACKTOPHS,
paBHOACHCTByIOIass cwi, nedopmarusa (ympyras, IulacTUdeckasi), HEBECOMOCTD,
COOOIIAIOIITNECS COCY/IBI;

paznuyath sBiaeHUs (auddys3us, TEIUIOBOE ABMKEHUE YACTUIl BEIIECTBA, PABHOMEPHOE
JBIDKEHUE, HEPAaBHOMEPHOE JBW)KCHHUE, WHEPIIHS, B3aUMOJICHCTBHE TENI, PaBHOBECHC
TBEPJBIX TEJ C 3aKPEIUIEHHOW OCBIO BpaIlleHUSs, TIepeiaya JaBICHHs TBEPIBIMU TEIIaMH,
KUAKOCTIMU W Tra3aMH, arMoc(epHoe JaBjieHHWE, TIUIaBaHWE Tel, MPEBpaAICHUS
MEXaHUYICCKOM SHEPTHH) TI0 ONMMCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIONINX JaHHOE (PU3NUECKOE SBIICHNUE;

pacmo3HaBaTh MPOSBICHUE N3YYCHHBIX (PU3NUYECKUX SBICHHUHN B OKPYXKAIOIEM MUPE, B TOM
qucie GU3NISCKUE IBJICHUS B IPUPOJIE: MPUMEPHI IBIKCHHS C Pa3THIHBIMH



CKOPOCTSIMH B KMBOW M HEKUBOU MIPUPOJIE, JEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE,
BJIMSIHUE aTMOC(HEPHOTO JABJICHUS Ha JKMBOW OpPTraHM3M, IUIABaHUE PbIO, pblYard B Teje
YeJioBeKa, MPU OSTOM TMEPEBOJAUTH TNPAKTHYECKYIO 3aJlady B Y4eOHYIO, BBIJICIATH
CYIIIECTBCHHBIC CBOMCTBA (TIpU3HAKK) (DH3UICCKUX SIBJICHUM;
OMKCHIBATh U3YyUEHHBIE CBOMCTBA Tell U (U3UUECKHUE SIBJICHUS, UCHONB3Yys (pusnyeckue
BENTMYMHBI (Macca, O00BEM, TIJIOTHOCTH BEIIECTBA, BPEMS, IyTh, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYTOCTH, CHJIa TSDKECTH, BEC TEJa, CUila TPEHUs, AaBJIeHUE (TBEPIOTO
Tena, >KUIKOCTH, Ta3a), BhITAJKUBAIOLIAs CUJia, MEXaHU4eckasi paboTa, MOITHOCTb, IJIEHO
CHUJIBI, MOMEHT CHJIBI, KO3 (GUIIUECHT TOJIE3HOTO JCHCTBUS MEXaHU3MOB, KHHETUYECKAS U
NOTEHIMAIbHASI YHEPTHUsi), NP OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MYECKHUM CMBICI
HCITOJIB3yEMBIX BEJIMYHMH, UX 0003HAYCHUS M CIUHUIIB (DU3UICCKUX BEIMYHMH, HAXOIUTh
(bOpMyIIBI, CBS3BIBAIONINE JTAHHYIO (PU3UYECKYIO BEIWYMHY C JIPYTUMHU BEITHMYUHAMH,
CTPOUTH IpaQUKU U3YUYEHHBIX 3aBUCUMOCTEN (U3UUECKUX BEINYHUH;
XapaKTepru30BaTh CBOMCTBA TeJ, PU3HUECKUE SABJICHUS U MPOIIECCHI, UCOJIb3Ys MIpaBUiia
CJIOXKEHUsI cuil (BJIOJIb OJHOM Tipsimoii), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena,
MPaBUJIO paBHOBECHs pblyara (0Ji0Ka), «30JI0TOE MPABUIIO» MEXAHUKHU, 3aKOHCOXPAHECHUS
MEXaHUYECKON DSHEpPruu, MpU HTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa U
3aIIMCBIBATh €I0 MATEMATUYECKOE BBIPAKECHUE;
OOBSICHATH (PU3UYECKHUE SIBJICHUS, MPOLIECChl M CBOWCTBA Te€JI, B TOM YHCIE WB
KOHTEKCTE CUTYyalu1 IIPAKTUKO-OPUEHTUPOBAHHOTO xapakrepa: BBISBIISITh
MIPUYHHHO-CJICICTBEHHBIC CBSI3U, CTPOUTh OOBSCHEHHWE W3 1-2 JOTHYECKUX IIIaroBC
ormopoit Ha 1—2 M3y4YEHHBIX CBOWCTBA (PU3MUYECKHUX SIBJICHUM, (PU3NYECKUX 3aKOHA WITU
3aKOHOMEPHOCTH;
pemarh pacu€THple 3adaun B 1-2 JEHCTBHSA, WCHONB3YS 3aKOHBI W (DOPMYIIBI,
CBs3BIBaIONUE (PU3MUYECKUE BETUYMHBI: HA OCHOBE aHAJIM3a YCJIOBHS 3a/1a4 3aIMChIBATh
KpaTKoe YCIIOBUE, TOJACTAaBIATh (U3NUECKUE BEIUYUHBI B (POPMYJBI U TPOBOAUTH
pacy€Thl, HAXOUThH CIPABOYHBIC JIAHHBIC, HEOOXOUMBbIE JIJIsl pElIeHUs 3a/1ay, OlICHUBATh
PEATUCTUYHOCTD TOJIyYeHHON (PU3NYECKON BETUUHHBL;
pacro3HaBaTh MPOOIEMbI, KOTOPbIE MOKHO PEIIUTh MPU MOMOITH (HU3UUESCKUXMETOO0B, B
OTHMCAHUH UCCIICAOBAHUS BBIJCIISTH IPOBEPSIEMOE TIPETIONI0KEHNE (THTIOTE3Y ), pa3iniaTh
Y MHTEPIPETUPOBATH MOJTYUYCHHBIA PE3yIbTaT, HAXOAUTh ONTMOKUB XOJIe OMbITa, JeiaTh
BBIBOJIBI 10 €TO PE3yJIbTaTaM;
IIPOBOJUTH OMBITHI 10 HAOIIOJEHUIO (U3MUECKUX SIBJICHUN WM (PU3MYECKUXCBOWCTB
Ten: (GOpMyIUPOBaTh IPOBEPSEMbIE MPEANOI0KEHUS, COOMpPaTh yCTAaHOBKYHU3
MIPEIIOKEHHOTO 000PYI0BAHMSI, 3aITUCHIBATH XOJ] OIbITa U (JOPMYJITHPOBATH BHIBOJIBI;
BBITIOJTHSITH MPSMbIC U3MEPEHUS PACCTOSIHUSI, BPEMEHH, MacChl Tejla, 00bEMa, CHUITBI
U TeMIepaTyphbl ¢ HCIOJb30BaHUEM AaHAJIOTOBBIX M IU(POBHIX MPUOOPOB, 3aIUCHIBATH
MoKa3aHusi IpruOOPOB € YUETOM 3a/IaHHON aOCOTIOTHOM MOTPEITHOCTH U3MEPEHU;
MPOBOAUTL HCCIEIOBAHUE 3aBUCUMOCTH OJHOM (DM3UYECKOW BEIMYMHBI OT IPYrou ¢
HCIIOJb30BaHUEM MPSAMbBIX U3MEPEHH (3aBUCUMOCTH ITyTH PABHOMEPHO JIBUKYILETOCS



Tella OT BPEMEHM JBUKEHUS Teja, CHJIbl TPEHUS CKOJILKEHUS OT Beca Teja, KauyecTBa
00pabOTKM TMOBEPXHOCTEM Tel MW HE3aBUCHUMOCTU CHUJIbI TPEHUS OT IUIOIIAIU
CONPUKOCHOBEHHSI TEJI, CUJIbI yIIPYTOCTH OT yJIMHEHUS PYKUHBI, BRITAIKUBAIOIIEH CHIIbI
OoT 00bEMa MOTPYKEHHON YaCTH TeJla U OT IJIOTHOCTU KUIKOCTH, €€ HE3aBUCUMOCTH OT
IUIOTHOCTU TeJla, OT TIIyOMHBI, HA KOTOPYIO MOTPYKEHO TEJO, YCJIOBHM IUIABAHUS Tel,
YCIIOBHM paBHOBECHUs phluara MW OJIOKOB, Y4acTBOBAaTh B IUTAHMPOBAHUU YYCOHOTO
WCCJICIOBAaHMSI, COOMPATh YCTAHOBKY M BBHITIOJNIHATH U3MEPEHHUS, CACAYS MPEII0KCHHOMY
I1aHy, (UKCHUPOBATh PE3YyJIbTAThl MOJYUYEHHOM 3aBHUCHUMOCTH (DU3UYECKUX BEIUYUH B
BHUJIC TPEUIOKEHHBIX TaOMUI] W TpaduKOB, JeNaTh BBIBOABI MO pe3yJbTaTaM
UCCJIeI0BAHNUS;

IPOBOJUTh KOCBEHHbIE H3MEpPEHHUs (U3MYECKUX BEIMYMH (IJIOTHOCTh BEIIECTBA
KUAKOCTH W TBEPAOrO Tela, CUjla TPEHUS CKOJBXKEHUS, JaBJICHUE BO31yXa,
BBITAJIKUBAIOIIAsI CUJIa, JCHCTBYIOIIAs HA MOTPYKEHHOE B KUJKOCTh TENO0, KOd(PPUIIMeHT
MOJIE3HOTO JCHCTBUS MPOCTHIX MEXAaHU3MOB), CIEAYS MPEII0KEHHON MHCTPYKIUU: TIPU
BBINIOJTHEHUH U3MEPEHUN CcoOUpaTh HKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYHUCIISTH
3HAYEHUE UCKOMOU BEJIMYMHBI;

coOmo/laTh TpaBWiIa TEXHUKKA Oe3omacHOCTHM Tpu  pabore ¢  JabopaTOPHBIM
000pyIOoBaHUEM;

yKa3bIBaTh MPUHIIUIIBI IEUCTBUS MPUOOPOB U TEXHUUYECKHUX YCTPOIMCTB: BECHI, TEPMOMETD,
JTMHAMOMETP, COOOIIAIOIIMNECS COCY/IbI, 0apOMETp, phluar, MOJABMKHBIN U HETIOABUKHBII
0JIOK, HAKJIOHHAS IJIOCKOCTH;

XapaKTeprU30BaTh MPUHITUIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX YCTPOUCTB
C OMoOpoM Ha WX OMUCaHUs (B TOM 4YHUCJE: MOJUIUMIHUKHU, YCTPOUCTBO BOJOIMPOBOJIA,
TUAPABINYCCKAM TIPecC, MaHOMETP, BBICOTOMEpP, IIOPIIHEBOH HACOC, apeoMeTp),
WCIIONB3Ysl 3HAHUS O CBOMCTBAaX (DU3MYECKUX SIBJICHUN M HEOOXOoAuMbIe (pU3nUecKue
3aKOHBI M1 3aKOHOMEPHOCTH;

NPUBOAUTH MpUMEPHl (HAXOAUTh HMHPOPMALMIO O TMPUMEpPax) MNPAKTUYECKOTO
WCIOJB30BaHUs (U3UYECKUX 3HAHUW B TOBCEAHEBHOW JKU3HM JUIsi OOECICUCHHUS
0e3omacHOCTH TMpU OOpalieHHH ¢ MNpuOoOpaMd W TEXHUUYECKHUMHU YCTPOMCTBaMH,
COXpaHEHHUsI 3/I0POBbsI U COOJIFOJICHUS] HOPM 3KOJIOTMYECKOTO MOBEACHUS B OKPYKAIOIIIEH
cpexne;

OCYIIECTBIISITh OTOOP HWCTOYHUKOB HHpopManuu B VHTepHETE B COOTBETCTBHH C
3a/IaHHBIM TOMCKOBBIM 3alpPOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUW U MyTEM CPaBHEHUS
Pa3TUYHBIX MCTOYHUKOB BBIICIATH HH(POPMAILIUIO, KOTOpask SBIISETCS MPOTHBOPEUUBON
WU MOXET OBITh HEJOCTOBEPHOMT;

MCIIOJIH30BaTh TMPHU BBIMIOJHCHUHN YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO JIUTEPATYPY
(U3UYECKOTO COJEpKaHUs, CIIPABOYHbIE MaTepuaibl, pecypchl ceTuIHTepHET, BIaaeTh
npuéMamMu KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHust HHGOPMAIIUU U3 OJTHON 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpAaTKHWE MUCHMEHHBIE W YCTHBIE COOOIIEHHS Ha OCHOBE 2—3
MCTOYHUKOB WH(MOpMAIN (HU3UIECKOTO COIePKaHUSI, B TOM YUCIIE MyOIMIHO



JeNaTh KpaTKue COOOIIeHHUs O pe3yJibTaTaX MPOEKTOB WU YUYEOHBIX HCCIEAOBaHUM, TPH
TOM TPaMOTHO HCIOJB30BaTh M3YUYEHHBI TMOHATUHHBIA ammapaT Kypca (U3HKH,
COIIPOBO’KJIaTh BBICTYIUICHUE IIPE3CHTALIUEN;

IIPY BBIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEIOBAHUU paclpeleisTh O0s3aHHOCTH B
IPYIIE B COOTBETCTBUM C ITOCTABJICHHBIMM 33J1a4aMM, CJIECAWTH 3a BBIIIOJHEHUEM ILIAHA
NEUCTBUM, aJleKBaTHO OLICHUBAaTh COOCTBEHHBI BKJIAaX B JEATEIbHOCTb TIPYIIIbI,
BBICTpanBaTh KOMMYHHMKAaTHBHOE B3aMMOJICVCTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIUX.

K xoH1y oOydeHnust B 8 kJiacce nmpeaIMeETHbIE pPe3yJIbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpaxaTh CHOPMHUPOBAHHOCTh Y 00YUAIOIIUXCSl YMEHUM:
MCITOJIB30BATh MOHSTHS: Macca U pa3MepPbl MOJIEKYJI, TEIUIOBOE IBUKEHHUE aTOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BELIECTBA, KPUCTAIIIMYECKHE U aMOp(HBIE Tena,
HACBIIIIEHHBIA W HEHACBHIILICHHBINA Map, BIAXKHOCTh BO3/yXa, TeMIEpaTypa, BHYTPECHHSS
SHEPrusl, TEIUIOBOW JBUTATENb, JIEMEHTAPHBIN SJEKTPUUECKUN 3apsil, DIEKTPUUECKOE
10JIE, TPOBOJHUKH U TUAIEKTPUKHU, TOCTOSHHBIN AJIEKTPUUECKHUI TOK, MATHUTHOE MOJIE;
paznuyaTh sBJIEHUS (TEIUIOBOE PACIIMPEHUE U CHKATHE, TEIJIonepeaaya, TemIoBoe
paBHOBECHE,  CMauyMBaHWE, KalWULIPHbIE SIBJICHUSA, UCHApeHHe, KOHJEHCAlHUs,
JIaBJICHUE, KpUCTaJUIM3aLus (oTBEepaeBaHue), KHUIICHHE, TerIonepeaaya
(TemIonpoOBOIHOCTb, KOHBEKIIMS, U3ITyUYECHUE), ANEKTPU3aLUs Tell, B3aUMOAECICTBUE
3apsA0B, JEHUCTBUSA JIEKTPUUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJACHCTBUE
MarHuTOB, JEHCTBME MATHUTHOTO IOJS HAa MPOBOAHUK C TOKOM, AJIEKTPOMAarHUTHAas
UHIYKIMS)  TO0 OINUCAHUI0O MX XapaKTepHbIX CBOMCTB W Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3UUECKOE SABIICHHUE;
pacno3HaBaTh NPOSBICHUE U3YUYECHHBIX (PU3UUECKUX SIBJIEHUH B OKPYXKAIOILIEM MHUPE, B TOM
yucie (U3MYEeCKue SBICHHUS B MPUPOAE: MOBEPXHOCTHOE HATSXKEHHE M KalUJUISIPHBIE
ABJICHHS B IPUPOJIC, KPUCTAIIBI B pUpoje, nznydenue ConHila, 3aMep3aHre BOJOEMOB,
MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHEs, CHEra, JICKTPUUYECKUE SIBJICHUS B
aTMocdepe, 3JIEKTPUYECTBO IKUBBIX OPraHW3MOB, MAarHUTHOE MoJie 3eMH, Jpeud
MOJIFOCOB, POJIb MAarHUTHOTO MOJISI JUIsl )KU3HU HA 3emile, NOJIIPHOE CHUSIHUE, MPU 3TOM
MEPEBOIUTh MPAKTUYECKYIO0 3aJladyy B Y4Y€OHYIO, BBIACNSTH CYIIECTBEHHBIE CBOICTBA
(npu3Haku) GU3NUECKUX SIBJICHUII;
OMKCHIBATh M3YyUYEHHBIE CBOMCTBA TeN M (DU3UUYECKUE SIBJICHUSA, UCIIONB3Ys (PU3HUECKUE
BEJIMYMHBI (TeMIeparypa, BHYTPEHHSSI SHEpPrusi, KOJUYECTBO TEIUIOTHI, YJAENbHas
TEMJOEMKOCTh  BEILECTBA, YyJeJlbHAas TEIJIOTa IUIABJICHUSA, YJelbHAas  TeIioTa
napooOpa3oBaHusi, yJAelbHAs TEIUIOTa CropaHus TOIUIMBA, KOA(DPHUIMEHT MOJIE3HOrO
JNEUCTBUSA TEIJIOBOM MAalllMHbI, OTHOCUTENIbHAS BIIAXKHOCTh BO3/yXa, 3JIEKTPUYECKHM
3apsll, CHJIa TOKa, DJIEKTPUUECKOE HaIPSKEHUE, COMPOTUBIICHUE MPOBOJHUKA, YIEIbHOE
CONPOTHUBJICHUE BEIlleCTBa, pad0OTa U MOIIHOCTh 3JEKTPUUYECKOTO TOKA), MPU OMUCAHUU
MPaBUJILHO TPAKTOBaTh (PU3MUYECKHN CMBICI HUCIOJIb3yEMbIX BEJIIMYMH, 00O3HAUYECHUS U
eIUHULIBl  (U3NYECKUX BEJIWYWH, HAXOIUTh (OPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(GU3MYECKYI0 BEIMYMHY C JAPYTUMU BEJIWYMHAMH, CTPOUTh TpapuKu H3YyUYEHHBIX
3aBUCUMOCTEHN (PU3MUECKUX BEJIMYMH;



XapaKTepU30BaTh CBOMCTBA Tell, PU3NUECKHUE SIBJICHUS U MPOIIECCHI, HCTIOIb3YsI OCHOBHbBIE
IOJIOXKEHUSI  MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHMS BELIECTBA, IPUHLNII
CYTIEPIO3ULIMH T0JIEN (Ha KAYECTBEHHOM YPOBHE), 3aKOH COXpaHEHHUs 3apsaa,3akoH Oma
JUIsl y4acTka nenu, 3akoH JDxoyns—JIeHma, 3aKkOH COXpaHEHWs DSHEPIUU,IpPHU dTOM
JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U 3aIIMUCHIBATh €70 MATEMAaTUYECKOEBBIPAKEHUE;
OOBSACHATH PU3NYECKUE MPOILIECCH M CBOWCTBA TEJI, B TOM YUCJIE U B KOHTEKCTE CUTYalUi
IPAKTUKO-OPUEHTUPOBAHHOIO XapakKTepa: BBIABIATH IIPUYMHHO- CIICICTBEHHBIC CBS3H,
CTPOUTH OOBSICHEHHE M3 1—2 JOTrMYeCKHX IIaroB C OMOpoil Ha 1-2u3yyeHHBIX CBOMCTBA
(u3NYECKUX SIBICHUN, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTEH;

pemiate pacu€THble 3a7aud B 2—3 JCHCTBHS, HCIONB3Ys 3aKOHBI U (HOPMYIIHI,
CBsI3bIBAIOIIME (PU3MUECKHE BEIMUMHBI: HA OCHOBE aHAJIM3a yCJIOBHS 3a/la4Ml 3alMChIBATh
KpPaTKO€ YCJIOBHE, BBIABIIATh HEIOCTATOK JAHHBIX JUIsl PELLIEHUS 3a/1a4M, BBIOUPaTh 3aKOHBI
u (GopMyibl, HEOOXOIUMBbIE IJsi €€ pElIeHUs, MPOBOJUTh PACUETHI U CPABHUBATH
MOJIy4YE€HHOE 3HauUEHUE (PU3NYECKON BEIMYMHBI C U3BECTHBIMU JaHHBIMU;

pacno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTH MPU MOMOIIU (PU3NYECKUXMETO/OB,
WCIIONB3Yysl ONMCAHHWE MCCIEAOBAHUWSA, BBIICIATh IIPOBEPSAEMOE MPEAINOTI0KEHUE,
OLICHMBATh NIPaBUIBHOCTH MOPSAAKA IPOBEACHUS UCCIIEIOBAHNUS, IE€IaTh BEIBOJIBI;
MIPOBOJIUTH OMBITHI [0 HAOJIIOACHHIO (DU3UUECKUX SIBJIEHUN WM (PU3HMUECKUX CBOMCTB Tell
(xanwIsipHbIE SBJICHUS, 3aBUCUMOCTD JIaBJICHUS BO3/lyXa OT €ero o0béMa, TeMIepaTypsl,
CKOPOCTH IIpOLIECCAa OCTBIBAHUS M HATPEBAHUS IIPU M3IYYEHUU OT LBETA M3JIy4arolleh
(mornomaromiei)  MOBEPXHOCTH, CKOPOCTh  MCHApPEHHs  BOJBI OT TEMIEPATYpPhI
KUAKOCTH W IUIOIIAJM €€ TOBEPXHOCTH, OJJIEKTpH3aluus TeJl W B3aUMOJCHCTBHE
DNEKTPUYECKUX 3apsAA0B, B3aUMOJIECHCTBHE TOCTOSHHBIX MArHUTOB, BHU3yalU3alUs
MAarHUTHBIX I1OJIEN MOCTOSHHBIX MarHUTOB, ACHCTBUS MarHUTHOIO MOJIS HA IMPOBOJIHHUK C
TOKOM, CBOWCTBAa 3JIEKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIATENII MOCTOSHHOIO TOKa):
(bopMyIupoBaTh NPOBEPSIEMBIE MPEATIONOKEHHS, COOMPATh YCTAHOBKY U3 MPEIJI0KEHHOTO
000py1I0BaHMsl, ONKUCHIBATH X0/ OTbITa U (POPMYJIUPOBATHBBIBOIBL;

BBITIOJIHATD IIPSIMBIE U3MEPEHUS TEMIIEPATypbl, OTHOCHUTEJIBHOW BIJIAXKHOCTH BO3/yXa,
CWJIbl TOKA, HANpPSHKEHUS C MCIOJb30BAHMEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB
(¢u3NYeCKuX BEJIMYMH, CPaBHMBATh pE3YyJbTaThl HU3MEPEHUH C Y4YETOM 3a/JaHHOU
a0COJIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTh WCCJIEAOBAHUE 3aBUCUMOCTH OJHOW (PU3WYECKON BETUYHHBI OT JAPYro ¢
WCITOJIb30BAaHUEM MPAMBIX U3MEPEHUM (3aBUCUMOCTBH COIPOTHBIICHHS MMPOBOJIHUKAOT €TI0
JUIMHBI, IUIOIIAAM IIONEPEYHOI0 CEYEHHS W YAEJIBHOIO COINPOTHBJIEHHUS BEIIECTBA
IIPOBOJIHMKA, CHJIBI TOKA, UAYIIErO Yepe3 MPOBOJHMK, OT HANPSLKEHHS HA MPOBOJHUKE,
HCCJIEIOBAHUE TIOCJIEAOBATENBHOIO M MNapaJJIENIbHOTO COEIWHEHUN IPOBOJHHMKOB):
IUIAHUPOBATh MCCIEI0BAaHUE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHUs, CIeays



MpeJIOKEHHOMY ITUTaHy, (PMKCHPOBATh PE3yibTAaThl MOJYyUYEHHOW 3aBUCHMOCTHU B BUJIE
TabyInL ¥ TpauKOB, A€JIaTh BBIBOBI IO PE3yJIbTaTaM HCCIIEI0BaHNUS;

IPOBOJIUTh KOCBEHHbIE H3MEpPEHUS (PU3NUECKUX BEJIWYMH (YIENbHAs TEIIOEMKOCTb
BEIIECTBA, CONPOTUBICHUE MPOBOJAHMKA, pabOTa M MOIIHOCTb 3JIEKTPUUYECKOIO TOKA):
IUIAaHUPOBAaTh ~ U3MEPEHMs, COOUpPATh HSKCHEPUMEHTAIbHYIO YCTAHOBKY, CIEIYs
NpeI0KEHHON UHCTPYKIUH, U BBIYUCIIATh 3HAUCHUE BEIMUHHBI;

coOnoaTh MpaBujla TEXHUKM O€30MacCHOCTM Hpu paboTre ¢  J1abopaTOPHBIM
000pynOBaHUEM;

XapaKTepU30BaTh NPUHLUIIBI IEUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHCTB
C OIIOPOI Ha UX ONHUCaHMsI (B TOM YHCJIE: CUCTEMA OTOIJIEHUS JOMOB, TUTPOMETP, TapoBast
TypOuHa, amIrepMmeTp, BOJIBTMETD, CUETUYHK ANEKTPUYECKOM  BHEPIHUH,
AJIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTENIbHbIE 3JIEKTPONPUOOpPHl  (IIPUMEpHI),
ANEKTPUYECKUE MPEAOXPAHUTENN, 3JIEKTPOMATHUT, 3JIEKTPOJIBHUIaTe]b IOCTOSIHHOTO
TOKA), UCTOJIb3YsI 3HAHUS O CBOMCTBAX (PU3NUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3HUECKUE
3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M H3MEPUTENIbHBIE MPUOOPHI 110
CXeMaM M CXEMaTUYHBIM PUCYHKaM (KUIKOCTHBIA TEPMOMETpP, TEPMOC, ICUXPOMETP,
TUTPOMETP, JIBUTaTelb BHYTPEHHErO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISAThH
CXEMbI 3JIEKTPUYECKUX LENed C IMOCIEAOBATEIbHBIM U MApaUIEIbHBIM COEAUHEHUEM
AJIEMEHTOB, pa3iinyasi yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB AJIEKTPUUECKUX LETEH;
MPUBOAUTH MNpUMEPbl  (HAXOAUTh HMHPOPMALMIO O HPUMEPAX) MNPAKTHUYECKOTO
UCIIOJIb30BaHUsI (PU3MYECKUX 3HAHUW B TIOBCEJHEBHOW JKM3HU [UJIsl OOECHedeHHs
0€e301acHOCTHU TP O0palleHny ¢ MPUOOpaMU M TEXHUUECKUMU YCTPOUCTBAMH, COXPAaHEHHUSI
3JI0pPOBBS ¥ COONIOIEHHSI HOPM KOJIOTHUECKOTO ITOBEJEHNUS B OKPYIKAIOIIEH CPEIE;
OCYULIECTBJISATh MOUCK MH(popMalmu (puszudyeckoro coaepkanus B MHTepHeTe, Ha OCHOBE
MMEIOIIMXCA 3HAHUW M MYyTEM CPABHEHHUS JOIMOJHUTEIbHBIX HMCTOYHUKOB BBIIEIATH
MH(pOpMaIUIO, KOTOPAs SIBISETCS TPOTUBOPEUUBON UITM MOXKET ObITh HETOCTOBEPHOM;
MCIIOJIb30BaTh MPHU BBIIIOJHEHUH YYEOHBIX 3aJlaHU HAy4YHO-NOIYJISIPHYIO JIUTEPATypy
($u3MYECcKOro coAepKaHus, CIPaBOYHbIE MaTepuaibl, pecypchl ceTullHTepHeT, BiIaaeTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus HH(POpMALIMK U3 OTHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHbIE NHUCHBMEHHBIE W KpPAaTKHUE YCTHbIE COOOIIEHUs, 0000uas
MH(DOpPMALMI0O M3 HECKOJIBKUX HMCTOYHUKOB (DPU3MUECKOTO COJAEpN aHUS, B TOM YHCIIE
MyOJMYHO MPEACTABISITH PE3YIbTaThl IPOSKTHOM MITU MCCIIEIOBATENbCKOM IEATEbHOCTH,
P 3TOM TPAMOTHO HCIOJIb30BaTh M3YYEHHBIN MOHATUHHBIM anmapar Kypca (pusukw,
COMPOBOXK/IATh BHICTYIUICHHE MPE3EHTALNEH;

IpU BBINOJIHEHUH YYEOHBIX TMPOEKTOB M MCCIENOBAHUNA (U3MUECKUX TIPOLECCOB
pacnpenensiaTb 00sI3aHHOCTU B TPYIIE B COOTBETCTBUM C IMOCTABJICHHBIMH 33Ja4aMH,
CJIEIUTH 32 BBINOJIHEHUEM IJIaHA JEHCTBUNA U KOPPEKTUPOBATH €r0, aJIEKBATHO OLIEHUBAThH
COOCTBEHHBIA BKJIaJ, B [JEATEIbHOCTh TIPYIIIbI, BBICTPAUBaTh KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISAA TOTOBHOCTh Pa3peliaTh KOH(IUKTHI.



K xoniy oOydenust B 9 kjiacce mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaxkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIMIMNXCSI YMEHUN:

WCIIONB30BaTh TMOHATHS: CHUCTeMa OTcuéTa, MaTepuajibHas TOYKa, TPACKTOPHUS,
OTHOCHUTEIFHOCTh MEXaHMUYECKOTO IBIKCHHS, Achopmanius (ymnpyras, IjiacTAdeckas),
TpEHUe, [IEHTPOCTPEMUTEIILHOE YCKOPEHUE, HEBECOMOCTh U MIEPErPY3KH, LIEHTP TAKECTH,
a0COJIFOTHO TBEPOE TEJO, IEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUUECKHUE
KoJIcOaHMs ¥ BOJIHBI, 3BYK, HHPPA3BYK U YIbTPAa3BYK, DJIEKTPOMArHUTHBIC BOJHBI, IIIKAJIa
AJICKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh M JIAIbHO30PKOCTh, CIIEKTPHI UCITY CKAHUSIU
HOTJIONIEHUS, alb(da-, 6eTa- U TaMMa-U3ITydeH s, U30TOIIbI, S/IepHast SHEPreTHKa;
pazinyath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE NPSMOJIMHENHOE JABUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBHKEHHUE, CBOOOJHOE MajieHHE TeJl, paBHOMEPHOE
JBUKEHUE 0 OKPY>KHOCTH, B3aUMO/JICUCTBUE TEJ, PEAKTUBHOE JIBUKEHUE, KOJIeOaTEIbHOE
JBIDKEHUE (3aTyXalolUe U BBIHYXKJICHHBIC KOJIeOaHUsI), pE30HAHC, BOJIHOBOE JIBUKEHUE,
OTpak€HUE 3BYKa, MPAMOJIMHEMHOE PaCpOCTPAHEHUE, OTpaKEHUEH MPEJIOMIICHUE CBETA,
MOJTHOE€ BHYTPEHHEE OTPAKECHUE CBETA, Pa3NIoKEHUE OEJIOr0 CBETAB CIEKTP U CIO0XKCHUE
CIIEKTPAJIbHBIX  I[BETOB, JIUCIEPCHUSI  CBETA, €CTECTBEHHAass  PaJMOaKTUBHOCTD,
BO3HUKHOBEHUE JIMHEWYATOTO CIIEKTpa H3JIYy4YEHHUs) IO ONMCAHUI0 HX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE OMBITOB, IEMOHCTPUPYIOIIUX JaHHOE (DU3NYECKOE SIBJICHUE;
pacIio3HaBaTh MPOSBIICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUM B OKPY KaroIeM MUpe(B TOM
yuciae (U3UYECKUE SBICHUS B TPUPOJIC: MNPWIUBBI W OTJIUBBI, JIBWKCHHE TUIAHET
CoJIHEYHOM CUCTEMBbI, PEAKTUBHOE JIBUKCHHUE >KUBBIX OPraHU3MOB, BOCIPHUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPACEHUE, CEUCMUYECKHE BOJIHBI, IIyHaMH, 3XO, IIBETa Te,
ONTUYECKHE  SIBJICHUS B  TpUpoJie, OUOJOrHYecKoe  JCHCTBUE  BHJIAMMOTO,
yAbTPadUOJICTOBOTO U PEHTICHOBCKOTO M3TyYCHUH, €CTECTBEHHBIN paliOaKTUBHBIN (DOH,
KOCMUYECKHUE JIy4YH, PaJUOAKTUBHOE HW3IYYEHUE MPUPOJAHBIX MHUHEPAJIOB, JEHCTBUE
pPaIMOAKTUBHBIX M3JIy4YEHUH Ha OpraHu3M 4YeJjoBEeKa), IMpPU HOTOM TNEPEBOIAUTH
MPaKTUYECKYI0 3ajady B Y4eOHYIO, BBIICIATH CYIIECTBEHHBIE CBOWMCTBA (TIPU3HAKH)
(bu3NYeCcKuX ABJICHUI;

OTIMCBHIBATh M3YyYCHHBIC CBOMCTBA TeNI U (PU3MUECKHE SBJICHUS, UCIIOIB3YS (PU3HUCCKUC
BEJIMUUHBI (CPEJHSSI U MTHOBEHHasi CKOPOCTh TeJia MpPU HEPAaBHOMEPHOM JBUKECHHH,
YCKOpEHHUE, MepeMeIeHUE, MyTh, YIJIOBasi CKOPOCTh, CUJIa TPEHUSI, CHJIa YIIPYTOCTH, CHUIa
TSDKECTH, YCKOpPEHHE CBOOOJHOTrO TaJeHUs, BEC Teja, UMITYJbC Tela, UMITYJIbC CHJIBI,
MeXaHuueckas padboTa W MOIIHOCTh, MOTCHIMAJIbHAS HDHEPIrUs Teja, MOJHATOrO0 Haj
MMOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAs HHEPIrUsl CKATOM MpYXKUHBI, KUHETUYECKAas
SHEPrus, MOJHAS MEXaHW4YeCcKas SHEPrus, IepHUo M 9acToTa KojicOaHMM, JTMHA BOJIHBI,
IPOMKOCTB 3BYKa U BBICOTA TOHA, CKOPOCTh CBETA, IMOKA3aTEJIb MPEIOMJICHUS CPEIbl), IPU
OMHMCAHUM TPABWIBHO TPAKTOBAaTh (DU3MYECKUN CMBICI HCIONB3YEMBbIX BEITUYHH,
0003HaYEHUsI U EIUHMIBI (PUBMYECKUX BEJIWYWH, HAXOAUTh (DOPMYIIbI, CBS3BIBAIOIINE
JTaHHYIO (PU3UUYECKYIO0 BEJIMYUHY C APYTUMHU BEJIMUYMHAMHU, CTPOUTH TpapUKN M3YICHHBIX
3aBUCHUMOCTEH (PM3UYCCKHUX BEIIMUUH,



XapaKkTepU30BaTh CBOMCTBA TeJ, (PU3NUYECKUE SBJICHUS U IMPOLECCHI, UCIOJb3YsS 3aKOH
COXPAaHEHHUs JHEPTHH, 3aKOH BCEMHUPHOTO TITOTCHHS, TPHUHIUI CYMEPIO3HUIIUUA CHUJ,
NPUHIUAIT OTHOCUTENBHOCTH ['anmmes, 3akoHbpl HbIOTOHA, 3aKOH COXpaHEHHS UMITYJIbCa,
3aKOHBI OTPAKEHUS U MPEJTOMIICHHS CBETa, 3aKOHBI COXPaHEHHUSI 3apsAJ0BOTO U MacCOBOTO
qrcel MPH SACPHBIX PEAKIUAX, MPU dTOM J1aBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aMHChIBATh €T0 MaTEMaTHIECKOE BHIPAKCHHE;

OOBSACHATH PUZNYECKUE MPOIIECCH M CBOWCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE CUTYyallui
NPaKTHKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIIBISITH MPUYMHHO- CJICICTBEHHBIC CBSI3H,
CTPOUTH OOBSICHEHHE W3 2—3 JIOTUYECKHX IIaroB C OMOpOi Ha 2—3W3yueHHBIX CBOWCTBA
buznuecKkux sIBICHUN, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemath pacuéTHbIC 3a/1a4dl (OMUPAOIIHECS HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIOJIB3YS
3aKOHBI U (hOPMYJIbI, CBA3BIBAIOIINE (PU3NUYECKUE BEIMUMHBI: HA OCHOBEAHAIN3a yCIIOBUS
3aJ1a4M 3aITUCHIBATH KPATKOE yCIOBUE, BBISABIIATH HEOCTAIONINE WIIH N30BITOUHBIC TaHHBIE,
BbIOMpaTh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE JUIs PEIICHUS, NMPOBOAUTH PACUETHI U
OLIEHUBATh PEATUCTUYHOCTD MOIYUYEHHOTO 3HaYEHUS (PU3HMUECKONBETNYNHBI;
pacrno3HaBaTh NMpoOJIeMbl, KOTOPbIE MOKHO PELIUTh MPU NOMOIIM (PU3NUECKUXMETO/I0B,
UCIIOJNIb3YSl ONHCAHWE UCCIENOBAHMS, BBIICIATh MPOBEPSIEMOE MPEIIOJIOKEHNUE,
OLICHMBATh TMPaBWJIBHOCTh TIOPSAKA TPOBEICHUS MCCIEJOBAHMS, NENaTh BBIBOJBI,
MHTEPIIPETUPOBATH PE3yIbTAThl HAOIIOICHUN U OTIBITOB;

IPOBOAMTD ONBITHI IO HAOIIOIEHUIO (PU3NUECKUX ABJICHUN WK (PU3NUECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HpIOTOHA, 3aKOHA COXpAaHEHHUS DHEPIUH, 3aBHCUMOCTH
nepuoaa KoueOaHuil MPYyKUHHOTO MAasgTHHKA OT MAcChl TPy3a U JKECTKOCTHUIIPYKUHBI U
HE3aBHCUMOCTh OT aMIUIUTY/Abl MalbIX KojeOaHuM, NMpSIMOJIMHENHOE pacHpOCTpaHEHUE
CBETa, Pa3IOKEHHE OETIOoro CBETa B CHEKTP, M3yUYEHUE CBONCTB M300paKEHUS B TUIOCKOM
3epKaje U CBOMCTB M300paKeHHsS TpeAMeTa B coOuparonied JnH3e, HaOII0JCHUE
CIUIOIIHBIX U JIMHEMUYAThIX CHEKTPOB MU3IIyYEHHUS): CAMOCTOSITEIbHOCOOUPATh YCTAHOBKY
u3 M30bITOYHOTO Habopa 00OpYAOBaHWS, OMHCHIBATH XOJ OMbITA M €ro pPe3yJbTaThl,
(hopMyIHpOBaTh BHIBO/IBI;

IPOBOAMTH MPU HEOOXOJMMOCTH CEpPHUI0 MPSAMBIX H3MEpPEHUIl, Ompenenss cpeaHee
3HAUYEHHE U3MEpAEMON BeIUYMHBI ((POKYCHOE pacCcTOsHHE COOMparolield JIMH3BI),
000CHOBBIBaTh BBIOOP CcIIOC00a U3MEPEHHS (M3MEPUTEIHHOTO MTPUOOPa);

IPOBOAMTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYMH C HCIOJIb30BaHUEM
MPSIMBIX U3MEPEHUH (3aBUCHMOCTH IMYTH OT BPEMEHHU PU PaBHOYCKOPEHHOM JIBHYKEHUH
0e3 HavyaJIbHOM CKOPOCTH, Iepruoaa KoyiebaHU MaTeMaTHUEeCKOT0 MasTHHUKA OT JJIUHBI
HUTH, 3aBUCUMOCTH yTja OTPAKEHUS CBETa OT yrja MajJeHUs U YIJa MPeJIOMIICHUS OT
yria TajeHus): TUIAaHUPOBATh HCCIENOBAaHUE, CaMOCTOSTENIbHO COOMpaTh yCTaHOBKY,
¢bukcupoBaTh pe3yNbTaThl IMOJYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJC
TabyuL ¥ TpaduKOB, A€TaTh BBIBOBI IO PE3yJIbTaTaM MCCIIEI0BaHNUS;



MPOBOANTH KOCBEHHbBIE M3MEPEHUS (PU3NUECKUX BETUYHH (CPEIHAS CKOPOCTh M YCKOPEHUE
TeNa MpU PaBHOYCKOPEHHOM JBW)KEHUH, YCKOPEHUE CBOOOJHOIO MaJeHMs, KECTKOCTh
OpPYXUHBI, KOI(PQPUIMEHT TPEHUS CKOJIBKEHUS, MeXaHudeckas padoTa M MOIIHOCTb,
4acToTa U MepuoJ KOJIeOAHU MaTeMaTHYECKOro U MPY>KMHHOTO MasTHUKOB,ONTHYECKAs
cuiia coOuparomiel JIMH3bl, paJlOaKTUBHBIN (OH): IUIAHUPOBATH M3MEPEHHUs, COOUPATh
AKCIIEPUMEHTAJIbHYI0 YCTAHOBKY M BBIINOJHATH HW3MEPEHUs, CIeNys MpelIOKeHHOU
WHCTPYKLUH, BBIYUCIISITh 3HAUEHHE BETMUMHBI M aHAJTM3UPOBATH MOJyUYECHHBIE PE3YIbTaThI
C YUYETOM 3aJIaHHOW MOTPEITHOCTH U3MEPEHHI;

coOnrofaTh TMpaBUiia TEXHUKHM OE30MacHOCTH Tpu pabore C  J1abopaTOPHBIM
000py/1I0BaHUEM;

pa3ianyaTh OCHOBHBIE IPU3HAKU M3YUYEHHBIX (PU3MUECKUX MOJIENIEH: MaTepuaibHas TOUKa,
abCONIOTHO TBEPJOE TEJIO, TOUEUHBIN NCTOUYHUK CBETA, JIy4, TOHKAs JIMH3a, [IJIaHETapHasl
MOJIEJIb aTOMa, HYKJIOHHAas MOJIEIb ATOMHOT'O Spa;

XapaKTepU30BaTh NPUHLHUIIBI IEUCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOHUCTB
C OIOPOI Ha UX onMcaHus (B TOM YUCIE: CIIUJOMETP, JATYUKH [TOJI0KEHUS, PACCTOSHUS U
YCKOPEHMSI, paKeTa, 3XO0JOT, OYKH, NEpHUCKoM, (poroammapar, ONTHYECKHE CBETOBO/IBI,
CHEKTPOCKON, JIO3UMETp, Kamepa BuibcoHa), uCHoiap3yss 3HAHUAO CBOWCTBAX
(du3nUecKuX ABJICHUN U HEOOXOAUMBIE (PU3NUECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMAaTUYHbIE PUCYHKH H3YUYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX ~ NPUOOPOB M TEXHOJOTHYECKMX  MPOLECCOB MpPU  PEHICHUU
y4eOHO-IIPAKTUYECKUX 3a/lad, ONTUYECKHE CXEMbl IJisi TOCTPOCHHSI H300paKeHUIIB
IJIOCKOM 3€pKajie M COOMparouieil IMH3E;

OPUBOIUTH MpHUMeEphl (HaXOAWTh MH(OpPMAIMIO O MpUMeEpax) MNPaKTUYECKOTO
UCIIOJIb30BaHUSI (PU3MYECKUX 3HAHUW B TOBCEJHEBHOM JKM3HM i oOecreyeHus
O0e3omacHOCTH TMpu OOpalieHuH ¢ MNpudoOpaMyud W TEXHUUYECKUMHU YCTPOMCTBaMH,
COXpPaHEHHMsI 3I0pPOBbsl U COOJIIOICHHSI HOPM 3KOJIOTMYECKOr0 MOBEACHUS B OKpYKaroLei
cpexne;

OCYIIECTBIISATh MOMCK HUHGopManuu (U3NUECKOro colepkaHus B VIHTepHeTe,
CaMOCTOATENbHO (OpPMYJIMPYs] TOMCKOBBIM 3ampoc, HaXOAUTh MYTH ONPEAEICHUS
JOCTOBEPHOCTH TMOJIYYEHHON MHQOpMAIMM Ha OCHOBE MMEIOIIMXCS 3HAaHUU W
JOTIOJTHUTENIBHBIX HICTOYHUKOB;

MCIIOJIb30BaTh IPHU BBIIIOJHEHUH YYEOHBIX 3aJlaHUM HAy4YHO-NOIYJISIPHYIO JIUTEPATYpy
(U3MYECKOTO CO/AEp KaHUs, CIPABOYHbIE MaTepHalibl, pecypchl ceTullHTepHeT, BIaieTh
npuéMaMu KOHCIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HH(POPMALIMK U3 OTHOM 3HAKOBOM
CUCTEMBI B JIPYTYIO;

CO03/1aBaTh COOCTBEHHbIE MHUCbMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE MH(OpMaIIUU U3
HECKOJBKMX HCTOYHMKOB (DU3UYECKOTO CoJepKaHus, MyOJUYHO MpPEACTaBIATh
pe3yNbTaThl MPOEKTHOW WM HCCIEN0BATEIbCKON NEATEIbHOCTH, MPHU 3TOM I'PAMOTHO
UCIIOJIb30BaTh M3YYECHHbIM MOHATHUMHBIA amnmapar u3ydaemMoro pasjuena (QU3uku u
COMPOBOXK/IATh BBICTYIJIEHUE TMPE3CHTALMEe C Yy4E€TOM OCOOCHHOCTEH ayAuTOpUHU
CBEPCTHHUKOB.
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7 KJIACC
Ne  HaummeHnoBaHue KommuectBo [[Iporpammuoe copepxanure |(OCHOBHBIE BUBI ACSITEILHOCTH O0YYaIOIUXCSI
/1 |pa3/esioB U TeM 4acoB

y4eOHOTO0 MpeMeTa

Pazges 1. ®u3uka u ee poJib B IO3HAHUH OKPYKAKOIIEr0 MUPA

BeJMYMH. PU3NdecKue
npubopsl. [lorpemHocTs
M3MEPEHUN
MexayHapoiHasi cuctema
e TNHUL]

1.1 |®usuka— Hayka 2 dusnka — HayKa o pupojie. |BhIsABICHHUE pa3nuuuil MexXAy GU3NUESCKUMU U
0 MPUPOJIE SABIIEHUST PUPO/IBI. XUMHYECKUMH MPEBPALICHUSIMH.
du3nyecKkue sIBJICHUS: Pacnio3naBanue u kiaaccuukanus GU3nIeCKuX
MEXaHUYECKUE, TCIJIOBBIC,  |[IBJICHUMN: MEXaHUYECKHUX, TCIIJIOBBIX,
PIICKTPUYECKUE, PIICKTPUYECKUX, MAaTHUTHBIX U CBETOBBIX.
MarHuTHBIC, CBETOBEIC, HaOmronenue u onvcanve PU3NUECKUX sIBICHUN
3BYKOBBIE
1.2 |®usunueckue 2 Ddusnyeckre BEINYNHEL. OnpeneneHue UeHbI JETCHUS Kb
BEJIIMYUHBI N3mepenue puznueckux M3MEPUTEIHLHOTO TpUodopa.

M3Mepenne TMHENHBIX pa3MEpPOB TEN U

MIPOMEKYTKOB BPEMEHH C YUETOM MOTPELIHOCTEN.

3mepenne 00bEMa KUAKOCTH U TBEPIOTO TENA.
M3mepenne TeMiiepaTypbl PpYU OMOLIU
PKUJKOCTHOTO TEPMOMETPA U JaTYUKA
TEeMIEPaTypHbI.

BpinosHeHne TBOPUECKUX 3aJaHUM 110 TOUCKY
CIIOCO0OB U3MEPEHUSI HEKOTOPBIX (PHU3UUECKUX
XapaKTePUCTHK, HAITPUMEP, Pa3MEPOB MAJTbIX
00BEKTOB (BOJIOC, MPOBOJIOKA), YAAIEHHBIX

00BEKTOB, OOJIBIINX PACCTOSIHUNA, MAJIbIX
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MPOMEKYTKOB BpeMeHu. O0cykIeHHe
NpeJularaeéMbIX CrocoboB

1.3. [EctectBenHo- 2 Kak ¢usuka u gpyrue BbIIBHKEHUE THIIOTE3, OOBACHIIOUIMX TPOCTHIE

HAy4HBIA METOJ €CTECTBEHHBIE HAYKH SIBJICHMSI, HAIIpUMED:

MO3HAHUS M3Yy4aroT IPUPOAY. — [IOYEMY OCTaHABJIMBAETCS ABMKYILEECS
EcTecTBEeHHO-HAYYHBIN 10 TOPU30HTAJIBHON TOBEPXHOCTH TEJIO;
METO/1 TIO3HAHHUS: — IIOYEMY B JKapKyIO MOTOAY B CBETIION OJEXKe
HaOJII0/ICHUE, IOCTAHOBKA  [IpoXJajHel, ueM B TéMHOM. [Ipennoxenue
Hay4HOTI'0 BOIIPOCa, CII0COOOB MMPOBEPKU IMIIOTES.
BBIJIBUKEHUE TUIIOTES, [IpoBeneHue uccaeaoBaHus MO MPOBEPKE KAKOM-
HKCIIEPUMEHT IO IPOBEPKE  TMOO TMIOTE3BI.
IUII0TE3, OOBSICHEHNE [TocTpoenue npocTeriux Moenae Gpusndaeckux
HaO0JII01a€MOT0 SIBJICHHUS. SBJICHU (B BUJI€ PUCYHKOB WUJIU CXEM ), HAITPUMEDP
Onucanue pru3nIecKux MaJICHAE MPEAMETA; MPSAMOJIMHENHOE
SIBJICHHI C TOMOILBIO pacrnpocTpaHEHHE CBETa
MOZEIIen

Toro mo pa3aemy 6

Pa3znen 2. [lepBoHavaibHbIe CBe/IeHUsI O CTPOEHUH BelllecTBA

2.1

Ctpoenue BeliecTa

1

CtpoeHue BeliecTna:
ATOMBI U MOJIEKYJIbI, UX
pa3mepsl. ONbITHI,
JTOKa3bIBAIOIIIIE
NTMCKPETHOE CTPOCHHUE
BEIIECTBA

Hab6nronenue u nHTepnpeTanus OnbIToB,
CBUACTEIHCTBYIOMINUX 00 AaTOMHO-MOJIEKYJIIPHOM
CTPOEHHUU BELIECTBA: OMBITHI C PACTBOPEHUEM
Pa3IMYHBIX BEIIECTB B BOJIE.

OrnieHka pa3MepoB aTOMOB U MOJIEKYI

C UCTIOJIb30BaHueM (poTorpaduii, MOTyUEHHBIX
Ha aTOMHOM CUJIOBOM MHKpockore (ACM) —
nmaboparopHas padoTa o teme: «OLeHKa
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uaMeTpa aToMa METOJIOM PSIIOB
(c ucronp3oBanueM pororpaduii)y.
OnpeneneHue pa3sMepoB MaJIbIX Tell

2.2 |/IBmxeHue u
B3aMMOJICHCTBHE
JACTHI] BEILIECTBA

JIBU>KEHHE YaCTHII
BemecTBa. CBsI3b CKOPOCTH
NBU>KCHUST YACTHUIL

C TeMIIepaTypou.
bpoyHOBCKOE JBHXKEHUE,
mud y3us.
B3anmoelicTBre YacTHIL
BEIIECTBA: IPUTSKEHUE U
OTTAJIKUBAHUE

Habmtoienue u o0bsicHEHHE OPOYHOBCKOTO
NMBYDKCHUS U IBJICHUS TudPy3uu.
[TpoBenenune u 00bSICHEHHE OTIBITOB

110 HaOJIFOJEHUIO TEIIOBOTO PACILIUPEHHUS I'a30B.
[IpoBenenue u 00bICHEHUE ONBITOB 110
O0OHaApYKEHUIO CHUJI MOJIEKYJISIPHOTO PUTSHKEHUS
W OTTAJIKUBAHUS

2.3 |ArperatHble
COCTOSIHMSI BEILIECTBA

ArperatHbie COCTOSIHUSA
BEIIECTBA: CTPOEHUE Ia30B,
PKUJIKOCTEW U TBEPIBIX
(kpuCTaUTMYECKHX ) TEIT.
B3anMocBs3b MEXKITY
CBOMCTBAaMH BEIIECTB

B pPa3HbIX arperaTHbIX
COCTOSIHHSIX U UX
ATOMHO-MOJIEKYJISIPHBIM
ctpoeHreM. OCOOCHHOCTH
ArperaTHbIX COCTOSSHUMI
BO/IbI

Onucanue (C UCTOIB30BaHUEM MPOCTHIX
MOJIEJI€) OCHOBHBIX Pa3JIM4Mil B CTPOCHHUH Ira30B,
PKUJKOCTEH U TBEPIBIX TEJL.

OO0BSICHEHNE MAJION CKUMAEMOCTH KUIKOCTENH U
TBEPJIBIX TEJI, OOJIBIION CKUMAEMOCTH Ta30B.
OOBbsicHEHUE COXpaHEeHUs! (POPMBI TBEPABIX TEN U
TEKYy4ECTH KHIKOCTH.

[IpoBeeHNE OMBITOB, JOKA3bIBAIOIIUX, YTO

B TBEPJIOM COCTOSIHUU BOJIbI YACTULIbI HAXOISITCS
B CpEHEM JajbllIe APYT OT Apyra (MIOTHOCTh
MEHBIIIE), YEM B JKUJIKOM.

Y cTaHOBJIEHUE B3aUMOCBSI3U MEK]TY
0COOEHHOCTSIMU arperaTHbIX COCTOSTHUI BOJIBI U
CYIIECTBOBAHUEM BOJHBIX OPTaHU3MOB

(MC — 6uomnorus, reorpadus)

Htoro no pasneny
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Pazaen 3. /IBH:keHHe ¥ B3aUMOJelicTBHE TeJl

3.1 Mexanunueckoe 3 Mexannyeckoe qBxkeHHE. |[MccaenoBanue paBHOMEPHOTO ABUKCHHUS,
NBIKEHUE PaBHOMEpHOE U oTnpeJeieHUE ero MPU3HaKOB.
HepaBHOMEpHOE JBMKeHHe. |HaOmogeHre HEpaBHOMEPHOTO IBHKCHHS U
Cxopoctb. Cpenuss OIIpE/IENICHUE €r0 OTIANYUN OT paBHOMEPHOI'O
CKOPOCTb MpHU TIBUKCHMUSL.
HEPaBHOMEPHOM Omnpenenenre CKOPOCTH PaBHOMEPHOTO
nBikeHnH. Pacuérmytu u  IBHOKEHHS (IIAPUKA B )KUIKOCTH, MOJENH
BPEMEHH JBIDKCHIIS AIIEKTPUYECKOTO aBTOMOOMIISI U T.J1.).
OnpeneneHue CpeTHEN CKOPOCTH CKOJIbKEHUS
OpycKa WM IIapuKa 1o HAaKJIOHHOH TIOCKOCTH
Pernenne 3aqa4 Ha OnpeieJIeHUE My TH, CKOPOCTH
Y BPEMEHU PaBHOMEPHOTO JIBUKCHHSI.
AHanu3 rpa@KoB 3aBUCUMOCTH IYyTH M CKOPOCTH
OT BpEMEHH
3.2 |Wueprus, Macca, 4 SABnenue nHepuun. 3akoH  [OOBSICHEHHE U MPOTHO3UPOBAHUE SIBJICHUH,

IIJIOTHOCTB

nHepunn. Bzanmoaerncreue
TeJ KaK MpuIruHa
M3MEHEHUSI CKOPOCTH
NIBMOKEHHUS Tell. Macca Kak
Mepa HHEPTHOCTH Tea.
[I;moTHOCTH BelecTBa.
CBs3b INIOTHOCTH

C KOJIMYECTBOM MOJIEKYJIB
enuHUIE 00BLEMaA

BEIISCTBA

00yCIIOBJICHHBIX UHEPIUEH, HATPUMED, YTO
MMPOUCXOIUT MPU TOPMOKEHUH WIIH PE3KOM
MaHEBpE aBTOMOOMIISI, TOUYEMY HEBO3MOMXKHO
MTHOBEHHO ITPEKPATUTD JIBUKECHHUE HA BEJIOCUTIEE
WA CaMOKaTe U T. .

[IpoBeieHrE U aHAJIU3 OTIBITOB,
ITEMOHCTPUPYIOIINX U3MEHEHHE CKOPOCTH
NBY>KCHUS TEJa B pe3yJIbTaTe ACHCTBUSI HA HETO
NIPYTUX TE.

Pemienue 3aa4 Ha onpeesIeHue MacChl TeJa, €ro
00BbEMA U IJIOTHOCTH.
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[IpoBeneHNE U aHAJIU3 OTIBITOB,
NEMOHCTPHUPYIOIINX 3aBUCUMOCTh U3MEHEHHUS
CKOpOCTH TeJla OT €r0 Macchl NpH
B3auMoJeiicTBUM Tenl. Mi3MepeHune Maccel Tena
pa3IMYHBIMU CIIOCOOAMU.

Onpenenenne IIOTHOCTH TeJla B PE3YJIbTATe
M3MEPEHHUSI €r0 Macchl U 00bEMA

3.3

Cuma. Buaper cun

14

Cuila Kak XapakTepUCTHUKa
B3aMMOJICCTBUS TEII.
Cuita ynpyrocTu u 3aKoH
['yka. 3mepenune cuibl

C MIOMOIBIO TMHAMOMETPA.
SBIIEHUE TATOTEHUS U CUJIA
TspkecTd. Cuiia TSHKECTH Ha
NIPYTUX TJIaHETax.

Bec Tena. HeBecoMOCTb.
Crno>xeHue cul,
HAaMpaBJICHHBIX 110 OJTHOU
[IPSMOM.
PaBHOAECHCTBYIOIIAS CUII.
Cwuia Tpenus. Tpenne
CKOJIb)KEHUSI U TPEHUE
Mokos1. TpeHue B mpupome
Y TEXHUKE

3yueHne B3auMOIECHCTBUS KaK IIPUYUHBI
M3MEHEHHUsI CKOPOCTH TeJla WK €ro Aeopmaluy.
Onrcanue pealbHbIX CUTyallln B3aUMOICUCTBUSA
TEJI C TOMOIIBIO MOJIENIEN, B KOTOPBIX BBOAUTCS
MOHATUE U N300paKEHUE CUIIBI.

MN3yuenue cuisl ynpyroctu. MccienoBanne
3aBUCUMOCTH CHJIbI YIIPYTOCTH OT yJINHEHUS
PE3MHOBOTO IIHYpa WX MPYKUHBI

(c mocTpoenueM rpaduka).

AHaJIN3 TPAKTUYECKUX CUTYAINH, B KOTOPBIX
MPOSIBIISIETCS IEUCTBUE CUIIBI YIIPYTOCTH
(ynpyrocTs Msiua, KpOCCOBOK, BETOK J€peBa U
np.).

AHAaNU3 CUTYaIlNi, CBI3aHHBIX C SIBJICHUEM
TATOTEHUS.

OO0BsiICHEHNE OPOUTAITHLHOTO ABUKEHUSI IJIAHET

C UCIIOJIb30BAaHUEM SBJICHUS TATOTEHUS U 3aKOHA
WHEPLIMH.

3mepeHne Beca Teia ¢ TOMOIIbI0 JUHAMOMETPA.
O060CHOBaHME ATOTO CLIOCO0A U3MEPEHMUSL.
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OJKCIEPUMEHTAIIBHOE NOJIyYEHHUE ITPaBHIIa
CJIO’KEHMS CUJI, HAIIPABJICHHBIX BJOJIb OJHON
npsMoil. OnpeneneHue BENMYUHb
PaBHOJICMCTBYIOIIEH CHIL.

l3yueHne CUIIbI TPEHUS CKOJIBKEHUS U CUIIBI
TPEHUS MOKOSI.

lcciienoBanne 3aBUCUMOCTH CHIIBI TPEHUS

OT CWJIBI JABJICHUS U CBOMCTB TPYIIIUXCS
ITOBEPXHOCTEMN.

AHaJIN3 MMPAKTUYECKUX CUTYaAllUH, B KOTOPBIX
ITPOSIBIIIETCS JEMCTBUE CUIIBI TPEHUS,
MCITOJIb3YIOTCS CITOCOOBI €€ YMEHBIIECHUS WU
VBEIUYEHMS (KaTaHUE Ha JIbDKaX, KOHbKaX,
TOPMOYKEHHUE aBTOMOOMJIS, UCIIOJIb30BAHUE
MOAIINITHUKOB, IUIABAHUE BOAHBIX dKUBOTHBIX
U ap.). Pemenne 3a1a4d ¢ uCoJIb30BaHUEM
bopMy1 A1 pacuéTa CUJIbl TSHKECTH, CHIIBI
YIIPYTOCTH, CUJIbI TPEHUS

AHanu3 u MOJCINPOBAHUC ABJICHHA HCBCCOMOCTH.

Htoro no pazaeny 21
Pa3znen 4. JlaBjieHue TBEPABIX TeJl, ;KUAKOCTEN U ra3oB
4.1  |[laBnenue. Ilepemaua 3 JlaBrerne. CriocoObI AHaH3 U 00BSICHECHHUE OIBITOB U IMIPAKTHYCCKUX

NTaBJICHUSA TBEPABIMU
TeJIaMHU, KUIKOCTIMU
W ra3zaMu

YMEHBIICHUS U YBEIINYCHUS
naBiieHus. JlaBneHue rasa.
3aBUCHUMOCTD JaBJICHHS ra3a
OT 00BEMA,

TeMIIepaTyphl.

CUTYyaIHii, B KOTOPBIX MPOSIBIISIETCS CHJIa
TTaBJICHUSL.

Ob60cHOBaHME CIOCOOOB YMEHbBILICHUS U
YBEITMUCHHS JaBIICHHUSI.

3ydeHune 3aBUCUMOCTH JJaBJICHUS ra3a
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[lepenaya naBieHus
TBEPABIMU TEIIAMHU,
PKUJIKOCTSIMU U ra3aMu.
3axoH Ilackans

0T 00BEMA U TEMIIEPATYPHI.

M3yueHne 0cOOEHHOCTEN NIepeiauul 1aBJICHUS
TBEPABIMU TEJIAMU, JKUIKOCTSIMU U Ta3aMH.
O00CHOBaHME PE3YJIBTATOB ONBITOB
0COOEHHOCTSIMHU CTPOEHUS BEIIECTBA B TBEPIOM,
KHJIKOM U Ta3000pa3HOM COCTOSIHUSIX.
DKCIIEpUMEHTAIBHOE JOKA3aTEIbCTBO 3aKOHA
[Tackans.

Pernenne 3amau Ha pacy€T qaBiICHUS TBEPAOTO
Tena

4.2 |JlaBieHHE KUIKOCTH 3aBUCUMOCTD JIABJICHUS VccnenoBadue 3aBUCUMOCTH JaBICHUS YKUIKOCTH
PKUIKOCTH OT rﬂy6HHLI_ OT FJ'Iy6I/IHBI MOI'PY>KCHHUA U INIOTHOCTH KUJAKOCTH.
[MHeBMaTHIeCKHe Mamuuel, | Ha0JI0Ie e U 00bSICHEHHE THIPOCTaTHYECKOTO
[ MAPOCTATHICCKHIT napajiokca Ha ocHoBe 3akoHa [lackars.
napajokc. Coobmaromyecs  |13y4eHue COOOIIAIOIINXCS COCY/IOB.
COCYIBI. FI/II[paBJ'H/I‘lGCKI/Ie Pemenue 3aJa4 Ha pacqéT JaBJICHUA XUAKOCTH.
MEXaHU3MBI OO0BscHeHUEe IIPpHUHIOUIIA ):[efICTBHH
TUIPABIMYECKOTO MTpecca, THEBMATHICCKUX
MaIyH.
AHanu3 1 00BSCHEHHE TPAKTUYECKUX CUTYaIUH,
MEMOHCTPUPYIOITUX MPOSIBICHHUE JTaBIICHUS
PKUIIKOCTH ¥ 3aKkoHa [lackans, Hanpumep
MIPOIIECCOB B OpraHU3Me MPHU ITyOOKOBOTHOM
HBIPSTHUH
4.3 |AtmochepHoe Atmocdepa 3emiu u DKCIIepUMEHTAIBHOE OOHApYKEHUE
TaBJICHUE aTMOC(EepHOE JaBJICHUE. aTMOC(EPHOTO JaBICHUSI.

[ [prunHBI Cy1ECTBOBAHUS

AHanmn3 1 0O0BSICHEHUE ONBITOB U IMPAKTUYCCKHUX
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BO3YIIIHON 000JIOUKHU
3emun. OnbiT Toppuyesm.
M3mepenne atMochepHOro
NaBJICHUS. 3aBUCUMOCTD
aTMOC(EPHOTO TaBIECHUS OT
BBICOTHI HaJl YPOBHEM MODSI.
[Tpubopsi

TUTSE U3MEPEHUs
aTMOC(hEepHOTo 1aBJIECHUS

CUTYyaIlUid, CBSI3aHHBIX C JICHCTBUEM
aTMOC(EPHOTO JaBJICHUSI.

OOBsCHEHNE CYIIeCTBOBAHUS aTMOCHEPHI
Ha 3eMJIe 1 HEKOTOPBIX TUIAHETaX WM €€
OTCYTCTBUS Ha JIPYTHX IJ1aHeTax u JIyHe.
OOBscCHEHNE U3MEHEHUS TUIOTHOCTH aTMOC(EPHIC
BBICOTOM M 3aBUCHMOCTH aTMOC(HEPHOTO
TaBJICHUS OT BBICOTHI.

Penrenue 3ama4 Ha pacy€r aTMOCHEPHOTO
aBJICHMSL.

3ydenue yctpolicTBa GapoMeTpa-aHepouia

4.4

JlericTBuE )XKUJIKOCTU U
raza Ha MOTrpy>KEHHOE B
HHUX TEJIO

JlericTBYE )KUIKOCTH U ra3a
Ha IOIPY>KEHHOE B HUX
Tesno. BeITaakuBaromas
(apxumesnoBa) cuiia. 3aKOH
Apxumena. [lnaBanue Tem.
BoznyxomnaBanue

JKCIEpUMEHTAIBHOE OOHAPYKEHHE JIEHCTBHUS
PKUJIKOCTH U raza Ha MOrpy>KEHHOE B HUX TEJO.
OrnpeneneHue BhITATKUBAIOIIECH CUIIBL,
NEVCTBYIOLIEH HA TEJO, MOTPYKEHHOE

B KUJIKOCTb.

[IpoBenenre u 00CyXIE€HHE OTBITOB,
NIEMOHCTPUPYIOIINUX 3aBUCUMOCTD
BBITAJKUBAIOIIEH CUJIbI, JEHCTBYIOIIECH HA TEJIOB
KUJKOCTH, OT 00bEMa NOTPYKEHHOMN

B *KUJIKOCTh YaCTH TeJla U OT TUIOTHOCTHU
PKUAJIKOCTH.

[ Iposepka He3asucumocmu blMmaaKuaroujeu
cuvl, oelicmayouell Ha mejo 8 HCUOKOCMU,
om maccol meaa.

MccrenoBanre 3aBUCUMOCTH Beca TeJla B BOJE

0T 00bEéMa MOTPYKEHHON B KHUIAKOCTH YaCTH TeJA.
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Peuienne 3a1a4 Ha MPUMEHEHNE 3aKOHA
ApxXumeaa v yCIOBHS TUIaBAHUS TEII.
KoHncTpynpoBanue apeomMerpa uiu
KOHCTPYMPOBAHHUE JIOJIKU U ONPENEIICHHE €€
rpPy30M0IbEMHOCTH

HToro no pazaeny

21

Pasznen 5. PaGora u MOIIHOCTB. JHeprus

5.1

Pabora 1 MOLITHOCTH

3

MexaHnuueckas padoTa.
MoOIHOCTE

DKCIIEPUMEHTAIIBHOE ONPEAECIIEHUE
MEXaHUYECKOM paboThl CUIIbI TSKECTU

[IPY NIaJICHUN TEJIa U CUJIbI TPEHUS

[TPY PABHOMEPHOM MEPEMENIEHNHN TEA

10 TOPU30HTAIIBHON ITOBEPXHOCTH.

Pacd€r MOIIHOCTH, pa3BUBAEMOU MIPU OABEME
10 JIECTHULIE.

Pemenue 3a1a4 Ha pacu€T MEXaHUYECKOM pabOThI
Y MOLIIHOCTH

5.2

[IpocThie MEXaHU3MBI

[IpocThie MEXaHU3MBI:
pbIiuar, 0JI0K, HaKJIOHHAS
MJI0CKOCTB. [IpaBuio
[PaBHOBECHSI phluara.

[ [pumeHeHue npaBuiia
PaBHOBECHS phlUara

K 0J10Ky. «3050TO€
rpaBuiio» Mexanuku. KITJ]
MPOCTHIX MEXAHU3MOB.
[IpocThie MEXAHU3MBI

B OBITY U TEXHUKE

OrnpeniesieHue BBIMTPBIIIA B CHJIE MPOCTHIX
MEXaHU3MOB Ha IIPUMEPE phlyara, MoABHKHOTO U
HETIOABUKHOT'O 0JIOKOB, HAKJIOHHOM IIOCKOCTH.
VccnenoBanue yCIOBHUSI PaBHOBECHS phlyara.
OOHapyXeHUE CBOMCTB MPOCTHIX MEXAHU3MOB

B Pa3JIMYHBIX MHCTPYMEHTAX U MPUCIIOCOOTICHUSX,
MCITOJI3YEMBIX B OBITY U TEXHHUKE, a TAaK¥Ke

B )KMBBIX OpraHU3Max.

DKCIIEpUMEHTAIBHOE JIOKAa3aTeIbCTBO PAaBEHCTBA
pPaboT MpY MPUMEHEHUH MPOCTHIX MEXaHU3MOB.
Onpenenenue KII/[ HakTOHHOM IJIOCKOCTH.
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Pemenne 3a1a4 Ha MPUMEHEHHUE TPABHIIA
paBHOBecHs ppryara v Ha pacuér KII/]

5.3 |MexaHnudeckas 4 MexaHnyeckasi JHEpIHsl. DKCIIEpUMEHTAIBHOE ONIPEICIICHUE U3MEHEHNUS
DHEPTHUS Kunernyeckas u KMHETUYECKOW U MOTEHIIMAIBHON YJHEPTUN TEJIA
MOTEHIHATbHAS SHEPIHUS. MIPU €ro CKaThIBAHWH 10 HAKIIOHHOW TJIOCKOCTH.
[IpeBpaleHne OHOTO BH/A dopMyTHpOBaHUE HA OCHOBE HCeIeNI0BatNs
MEXaHIIeCKOi SHEPrHH 3aKOHA COXPAaHEHUSI MEXaHUYECKON SHEPTUH.
B IPYTOi. 3aKOH OO6cyxeHne rpaHull TPUMEHUMOCTH 3aKOHA
COXpPaHEHUS SHEPTUHB COXPAHCHIA SHCPTHH.
MCXAHIKE Perenne 3aa4 ¢ HCTIOIB30BAHUEM 3aKOHA
COXpPAaHEHUS YPHEPTUU
Htoro o pazgeny 12
PesepBHOE BpeMs 3
OBIIEE KOJIMYECTBO 68
YACOB I10 ITTPOT'PAMME
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No Haumenosaunue
pa3/iesioB U TEM
y4eOHOTro nMpeaMeTa

/1

KonnuecTBo
JacoB

[IporpamMmMHOe cojiep>KaHue

OCHOBHBIC BUIBI ACATCIBHOCTH 06yqa}oumxcs{

Pasnen 1. TensioBbIe ABJICHUSA

1.1 |Crpoenue u cBoiicTBa

BEIECTBA

(OCHOBHBIE TTOJIOKEHUS
MOJICKYJISIPHO-KMHETUYECKOU
TEOPHUH CTPOCHUS BEIIECTBA.
Macca u pa3Mepbl aTOMOB U
MOJIEKY. ONBITHI,
MOITBEPKAAOIINE
OCHOBHBIE MOJIOKECHUS
MOJIEKYJISIPHO-KMHETUYECKON
TEOPHUH.

Mojenu TBEPAOTO, KUJKOTO
1 Ta3000pa3HOTO COCTOSIHUM
BEIIIECTBA.
Kpucrammnueckue u
aMopQHBIE Tena.
OOBsICHEHHE CBOMCTB ra3os,
PKUIKOCTEU U TBEPIBIX TEII
Ha OCHOBE I10JIOKECHUH
MOJIEKYJIIPHO-KMHETUYECKON
reopur. CMauuBaHue 1
KalWJUISIPHBIC SIBJICHUS.
TennoBoe pacuiMpeHue u
CKaThe

HabnroneHue u HHTEPIpETanus ONbITOB,
CBUIETEIHCTBYIONTNX 00 aTOMHO-MOJICKYJIIPHOM
CTPOEHHWH BEIIECTBA: OTBITHI C PACTBOPCHUEM
Pa3UYHBIX BEIIECTB B BOJIE.

Pemenue 3a1a4 1o OIEHUBAHUIO KOJIMYECTBA
ATOMOB WJT MOJICKYJI B €IMHHIIC 00bEMA
BCIIECTBA.

AHaM3 TeKCTa IPEBHUX aTOMUCTOB (HAaIpuMmep,
dbparmenTa moamsl Jlykpenus «O npupoe
BEIICH») C M3JI0)KEHUEM 000CHOBAaHWN aTOMHOM
runoTessl (CMbIciioBoE uTeHue). O1eHka
yOeMUTENTEHOCTH TUX OOOCHOBAHMA.
OO0BsicHeHNE OPOYHOBCKOTO JBMKCHUS, SIBIICHHS
mudQy3un 1 pa3Iuuuil MeX Iy HUIMH Ha OCHOBE
ITOJI0’KEHUM MOJIEKYJIIPHO-KUHETUYECKOU
TEOPHH CTPOCHHMSI BEIIIECTBA.

OOBSICHEHNE OCHOBHBIX Pa3IMYHMil B CTPOCHHUH
ra3oB, )KHJIKOCTEU U TBEPABIX TET

C MCIIOJIb30BAaHUEM IT0JI0KEHUH MOJICKYJISIPHO-
KHHETHYCCKOU TEOPHUN CTPOSHHS BEIIECTBA.
[IpoBeseHe ONBITOB MO BHIPAIMBAHUIO
KPHCTAJUIOB TIOBAPEHHOW COJIM MJIU caxapa.
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[IpoBenenre U OOBSICHEHUE OIBITOB,
ITIEMOHCTPUPYIOIINX KAITWIIAPHBIC ABJICHUS U
SIBJICHHUE CMAaYWBaHUSI.

OO0BsICHEHUE POJIM KAITWJIISIPHBIX SBICHUN

IIJISL IOCTYTUIEHUS BOABI B OPTAHU3M PACTCHUM.
Hao0mronenue, npoBeneHue U 0ObSICHEHNE
OIIBITOB O HAOIIOAECHUIO TEINIOBOIO
pacIIMpeHus ra30B, KUJIKOCTEN U TBEPBIX TEI.
OOBsiCHEHHE coXpaHeHUs 00bEMa TBEPIBIX TE,
TEKY4ECTH KHJIKOCTH (B TOM YHCIIE, Pa3HHUIIbI

B TEKYUYECTH JIJIsl Pa3HbIX KUJIKOCTEH),

ITaBJICHUS ras3a.

[IpoBeaeHHE ONBITOB, JEMOHCTPUPYIOIINAX
3aBHCHUMOCTH JIABJICHUS BO3/IyXa OT €ro o0béMa 1
HarpeBaHUs WM OXJIaXJACHUS, U UX OOBICHCHUE
HAa OCHOBE aTOMHO-MOJICKYJIAPHOTO YUYEHHS.
AHaAIW3 MPAKTUYECKUX CUTYyallui, CBA3aHHBIX

CO CBOMCTBaMHU T'a30B, )KUIKOCTEHU W TBEPABIX TEJ

1.2

TernoBbie mponeccsl

21

Temmneparypa. CBsizb
TEMIIEPATyPbl CO CKOPOCTHIO
TEIJIOBOT'O JIBMKEHUS
yacTull. BHyTpeHH:A
sHeprus. CrocoObl
M3MEHEHUsI BHYTPEHHEN
AHEPTUu: Terionepeaaya u
coBeplieHre padoTsl. Buibl
TeIIoNepeadn:

OO6ocHOBaHUE TTPABUII U3MEPECHUS TEMITEPATyPHI.
CpaBHEHHE pa3IMYHBIX CLIOCOOOB U3MEPEHUS U
TTKaJ1 TeMIIePaTyphI.

HaoOmronenre n 00bICHEHHE OIBITOB,
TEMOHCTPHUPYIONTUX U3MEHEHNE BHYTPCHHEH
DHEPTUU TeJa B PE3yJIbTAaTe TEIJIONEepeaun U
Pa0bOTHI BHEIITHUX CHIL.

Habmonenre u 00bsICHEHHE OITBITOB,

00CyX/IeHHE MPAKTUYECKUX CUTYallUM,
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TETUIONPOBOJAHOCTb,
KOHBEKIIUS, U3ITyYECHUE.
KoandecTBO TEIIOTHI.

Y nenbHasg TEJI0EMKOCTh
BelecTBa. TermiooOMeH 1
TEIJIOBOE PaBHOBECHE.
YpaBHEHUE TEMIOBOrO
Oananca. [lnaBienue u
OTBEPACBAHUE
KPUCTAINTNYECKUX BEILIECTB.
Y ienbHas TEIIoTa
MJIABJICHMUS.
[TapooGpazoBanue u
KoHJeHcauus. Mcrapenue.
Kunenwne. Y nenpHas
TETJI0Ta MapooOpa3oBaHUS.
3aBUCHUMOCTB TEMIIEPATYPHI
KUIIEHUS OT aTMOC(EpHOTro
TTaBJICHMUSI.

BrnaxxHocTs BO3ayXa.

DHEprus TOILIUBA.

Y enbHas TErIoTa
CrOpaHHsl.

[ TpuHIUTIBEI pabOTHI
TerIoBbIX ABuraresen K11/
TETIOBOTO JIBUTATEIIS.
TernnoBbie IBUTATENH U

ITIEMOHCTPUPYIOIIMNX PA3TUYHBIE BUJIbI
TEIUIONEPEAAYM: TEIIONPOBOIHOCTD,
KOHBEKIIHIO, U3ITy4YEHHUE.

McciienoBanue BJICHUS TEIII000MEHa

[PY CMEMIMBAHUH XOJOAHOM U TOPSTYEN BOJIBL.
Hao0mronenre ycTaHOBICHUS TETIOBOTO

MOJIy4YeHHOTO BOJIOM MPH TETNIOOOMEHEC
HArpeThIM METAUIMYECKUM IHIIMHIPOM.
OnpeneneHue (U3MepeHUe) yIeIbHON
TEIIOEMKOCTH BEIIECTBA.

Pemenue 3a1a4, CBSI3aHHBIX C BEIYUCIICHUEM
KOJIMYECTBA TETUIOTHI U TEIIIOEMKOCTH

MpH TETTIOOOMEHE.

AHaNM3 CUTyaIui IPAKTUIECKOTO
MCITOJIb30BAHUS TEIJIOBBIX CBOWCTB BEIIECTB U
MaTepHuasoB, HAPUMED, B IEJIIX
PHEProcOepeKCHUS: TEIIION30ISIINS,
HHeprocOeperaroye KPoIIiH,
TEPMOAKKYMYJISTOPHI | T. .

Hab6nrofnenue sBiIeH UCTIapeHus U
KOHJICHCAITHH.

M ccnenoBanue mpoiiecca uCrapeHust
Pa3IMYHBIX JKUAKOCTEM.

OOBsiCHEHUE SIBJICHUI UCTIAPEHUS U
KOHJICHCAIlMX HA OCHOBE aTOMHO-

PABHOBECHUS MEXK]y TOpAYEH U XOJIOIHON BOJOM.
Omnpenenenue (M3MepeHNE) KOJIMYECTBA TEIUIOTHI,
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3allUTa OKPYIKaroIei
Cpeabl.

3aKOH COXpaHCHUS U
MpeBpalleHUs] SHEPTUUB
TETJIOBBIX MPOIeccax

MOJICKYJIIPHOTO YUEHUSI.
Hab6nronenue u 00bICHEHHE TTpoIiecca KUTICHUS,
B TOM YHCJIC 3aBUCUMOCTH TEMITEPaTypPhl
KHUTICHUS OT JIABJICHUS.

Onpenenenue (M3MEpEeHNE) OTHOCUTEIBHOMN
BIIQYKHOCTH BO3yXa.

HaOmronenue nporecca rniaBIeHUs
KpHCTaJUTMYECKOTO BEIECTBA, HAIIPUMED, JIbJIA.
CpaBHEHHUE MTPOIIECCOB TUTABICHUS
KPUCTAJUTMUECKUX TEJI U pa3MsITUCHUS

MPY HArpeBaHUN aMOP(HBIX TEJL.

Ornpenenenue (M3MEPEHKE) YIAETbHON TEIIOThI
TJTaBJICHUS JIbJIA.

OObsicHEHUE SBJICHUH TUTABJICHUS U
KpHCTaJUTH3aI[ii Ha OCHOBE aTOMHO-
MOJICKYJISPHOTO yYYCHUS.

Pemenue 3a1a4, CBSI3aHHBIX C BBIYUCIICHUEM
KOJIMYECTBA TETUIOTHI B MPOIECcax
TeTIoNepeIavy MPH TIIABICHUH U
KpUCTAJUTM3AIMHU, UICTIAPSHUH U KOHJICHCAIIUU.
AHAIN3 CUTYaIi MPAKTUYECKOTO IPUMEHEHUS
SIBJICHHU TUIABJICHUS U KPUCTAJUTH3AIUH,
HaIpUMeED, MOTYyYECHUE CBEPXUUCTHIX
MaTepHuayioB, COJIEBas TPEJIKa U Jp.

AHanu3 paboThl 1 00BICHEHNE TTPUHITUTIA
NEHCTBUS TETJIOBOTO JIBUTATEJIS.

BrrancieHne KoJn4ecTBa TeIIOTHI,
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BBIJICJISIIOIIETOCS MPU CTOPAHUM PA3IAYHbBIX
BU10B ToruiuBa, u KIIJI nBurarens.
OOCy>XIeHUE KOJIOTHIECKUX MOCIICICTBUI
MCIOJIb30BaHUs IBUTATENICH BHYTPEHHETO
CrOpaHus, TETUIOBBIX U THAPOIICKTPOCTAHIIUN

HToro no pazaeny

28

Paznen 2. BHCKTPH‘{CCKHC U MarHuTHBIC ABJICHUHA

2.1 [Dnexrpuueckue
3apsIbL.
BapsuKEHHBIE TENa U
VX B3AaUMOJCHUCTBHUS

7

DJIEKTpU3ALINS TE.

JIBa poJ1a SIIEKTPUUECKUX
3apsaaoB. Bzanmonaencreue
3apsKEHHBIX TEJL.

3akoH Kynona (3aBUCUMOCTh
CHUJIbI B3aUMOJICCTBUS
3apsHKEHHBIX TEll

OT BEJIMYMHBI 3apPSJI0B U
[PACCTOSIHUS MEXKIY TEIamMu).
DJIEKTPUUECKOE TTOJIE.
Hanpsxk€aHoCTh
PIEKTPUYECKOTO MOJIS.
[IpuHIMII CynIepIIO3uLIUA
PIEKTPUYECKUX TOJIEN

(Ha KAYECTBEHHOM YPOBHE).
Hocurenu anekTpuyeckux
3apsI0B. DJIEMEHTAPHBIN
DIIEKTPUYECKUN 3apsiLl.
CtpoeHnue aroma.
[IpoBOIHUKY 1

HaOmnroneHue 1 npoBeIeHUE OIBITOB

[0 AJICKTPU3AIMHU TEJ MPU CONMPUKOCHOBEHUH U
VHIYKLHACH.

Hab6ronenue u o0bsicHEeHnEe B3aUMOICHCTBUS
OJTHOUMEHHO U Pa3HOMMEHHO 3apsiKEHHBIX TEJL.

OOBbsICHEHUE IPUHITUTIA IEUCTBHS DJIEKTPOCKOTIA.

OOBsICHEHUE SIBICHUIN JICKTPU3ALNHU TIPH
COIPUKOCHOBEHUH TEJ U UHIYKITUEHC
HMCII0JIb30BAaHUEM 3HAHUU O HOCHUTEISAX
PIIEKTPUYECKUX 3apsIIOB B BEIICCTBE.
Pacnio3HaBanue U 00bICHEHHUE ABJICHUMN
AIIEKTPU3AIMU B TOBCEIHEBHOM KU3HHU.
HaoOmronenre n 00bICHEHHE OIBITOB,
WJUTFOCTPUPYIOIINX 3aKOH COXPaHCHUS
PIIEKTPUUYECKOTO 3apsijia.

Habro1eH1e OTBITOB 10 MOJICIUPOBAHUIO

CUJIOBBIX JIMHUW 3JIEKTPUYECKOTO MOJISL.
HccnenoBanue IEMCTBUS IIEKTPUUECKOTO MOJIA
Ha MPOBOJHUKH U TUAJICKTPUKHU
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NUJIEKTPUKU. 3aKOH

3apsiia

COXPAaHCHUA SJICKTPUICCKOTO

2.2

[ locTOsTHHEBII
DIIEKTPUYECKUHN TOK

20

DJIEKTPUYECKUI TOK.

Y cnoBus CyIiecTBOBaHUS
PIEKTPUYECKOTO TOKA.

M CTOYHMKM HOCTOSTHHOTO
Toka. JlehcTBus
PIEKTPUUYECKOTO TOKA
(TeTIoBOE, XMMUYECKOEC,
MarHuTHOE).
DJIEKTPUYECKUI TOK B
PKUJIKOCTSAX U ras3ax.
DJIEKTPUYECKAS LIEMb.
Cuna Toka. DJIEKTPUUIECKOE
HaIPSOKEHUE.
ConpoTuBiieHUE
MMPOBOJIHUKA. Y IEJIbHOE
CONPOTHBJICHUE BEILIECTBA.
3akoH Oma 1151 ydacTka
nenu. [locienoBarenpbHOE U
MapaieIbHOE COCIMHEHHE
[IPOBOTHUKOB.

PaboTra 1 MOIITHOCTH
PIEKTPUYECKOTO TOKA.
3akoH J[xoyns—JIenua.
DJIEKTPUYECKUE LIETTH U

HaOmntonenue pa3auyHbIX BUJIOB IEUCTBUS
NIIEKTPUYECKOTO TOKA M OOHAPYKEHUE ITUX
BUJIOB JEHUCTBUSA B IIOBCEIHEBHOM KU3HMU.
Hao0mronenrie BO3HUKHOBEHHUSI Ta30BOTO paspsiia
Y 3JIEKTPUUYECKOTO TOKA B KUJIKOCTHU

COOpKa 1 UCTIBITAHUE AICKTPUUECKON 1IeTTH
MOCTOSIHHOT'O TOKa.

M3MepeHue CHIIbl TOKa aMIIEPMETPOM.
M3MepeHne 3NEKTPUIECKOT0 HATPSKEHUS
BOJIETMETPOM.

[IpoBeneHne 1 0ObSICHEHHE OTIBITOB,
JIEMOHCTPUPYIOIIUX 3aBUCUMOCTD
PIEKTPUYECKOTO COMPOTUBIIEHUS] TPOBOJHUKA
OT €ro JUIMHBI, TIOIIA/IN MTONEPEYHOrO CEUCHUAN
MaTepuana.

MccnenoBanue 3aBUCUMOCTH CHJIBI TOKA,
MPOTEKAIOIIETO YEPE3 PEZUCTOP,

OT COMPOTHUBIICHUS PE3UCTOPA U HATIPSIKCHUS
Ha pE3UCTOpE.

[IpoBepka npaBuia CI0KEHUs HAPSKEHUN
[IpY MOCJIEIOBATEIBHOM COEAUHEHUU JBYX
[PE3UCTOPOB.

[IpoBepka npasuia st CUJIbI TOKA

IMpH 11apajlyiCIbHOM COCAMHCHUN PE3UCTOPOB.
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MOTPEOUTENH
PIEKTPUYECKON SHEPTUHU
B ObITY. KopoTkoe
3aMbIKaHUE

AHaJIN3 CUTyallui MOCJIEA0BATENBHOTO U
MapaJUICIIBHOTO COEMHEHUS TPOBOJHUKOB

B JOMAIIHUX 3JIEKTPUUECKHUX CETAX.

Peuienue 3aa4 ¢ UCNOJIb30BaHUEM 3aKkoHa Oma
1 (hopMyJ pacuéra IEeKTPUUECKOTO
COITPOTHUBIICHUS MPH MOCIEA0BATEIIBHOM U
MapaJICIbHOM COEMHEHUHN MMPOBOIHUKOB.
OrnpeneneHue paboThl AJEKTPUUESCKOTO TOKaA,
MPOTEKAIOIIETO YE€PE3 PEUCTOP.

OrnpeneneHue MOIHOCTH 3JIEKTPUUECKOTO TOKa,
BBIJICIISIEMOM HA PE3UCTOPE.

HccrienoBanye 3aBUCUMOCTHU CUJTBI TOKA YEPE3
aMIIOYKY OT HanpsbKeHUs: Ha Hel. Onpenenenue
KII/] narpeBareis.

HccnenoBanue mpeoOpa3oBaHus SHEPTUUATIPU
MOIBEME Ipy3a ICKTPOABUTATEIIEM.
OOBsiICHEHUE YCTPOMCTBA U MPUHIIUIIA JEHCTBUSA
ITOMAIITHUX AJIEKTPOHATPEBATEIBHBIX MPUOOPOB.
OObsiCHEHUE PUYNH KOPOTKOTO 3aMbIKAHUS U
MPUHIIAIIA JEHCTBUS TUIABKUX TIPEIOXpaHUTENICH.
Pemenure 3a1a4 ¢ UCII0JIb30BAaHUEM 3aKOHA
Jxoyns—Jlenna

2.3

MarHuTHbIC SIBJICHHUSI

IlocTosTHHBIE MArHUTHI.
BzanmopaeiicTBue
MMOCTOSHHBIX MAarHUTOB.
MarauTHoOe moJie.
MarauTHoOe 1moJjie 3eMIIn

MccnenoBanyue MarHMTHOTO B3aUMOIEHCTBUS
MMOCTOSIHHBIX MarHUTOB.

M3ydeHre MarHuTHOTO TOJISl TOCTOSTHHBIX
MAarHUTOB MPU MX 00BETUHEHUH U Pa3/ICIICHUN.

I/ICCJIe,HOBaHI/IC MAaromMTHOTI'O BSaHMO,ZICfICTBH}I
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1 €r0 3HAYEHUE JJIS )KU3HU
Ha 3emie. OnbIT Dpcrena.
MarautHoe nose
BIEKTPUYECKOTO TOKA.
[IpumeneHue
PIIEKTPOMAarHuTOB

B TCXHUKE. JlericTBUE
MarHUTHOTO MOJIS

HA IMPOBOJIHUK C TOKOM.
DJICKTPOJIBUTATEIb
MOCTOSIHHOTO TOKA.
Mcnonb3oBaHue
PJIEKTPOJIBUTATEIEH

B TEXHUYECKHUX YCTPOUCTBAX
Y Ha TPAHCIIOPTE

MMOCTOSTHHBIX MarHUTOB.
M3y4yeHrne MarHuTHOTO MOJIsI OCTOSIHHBIX
MAarHUTOB MIPU UX 00OBbEAUHEHUHU U Pa3JICIICHUH.
[IpoBeaeHNE ONBITOB MO BU3yaIU3alliU MOJIA
[MOCTOSIHHBIX MAarHUTOB.

M3ydyeHue aBICHUS HaMarHUYMBAaHUS BEIIECTBA.
HccnenoBanne AEUCTBUA SJIEKTPUUECKOTO TOKA
Ha MarHUTHYIO CTPEJIKY.

[IpoBeaeHHE ONBITOB, JEMOHCTPUPYIOIINAX
3aBUCUMOCTH CUJIbl B3aUMOJCHCTBUA KaTYIIIKH

C TOKOM M MarHuTa OT CHJIbI U HAIIPABJICHUS TOKA
B KaTYyIIKE.

AHAIM3 CUTYyallui MPAaKTUYECKOTO MPUMEHECHUS
NIIEKTPOMArHuTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAX, MPOMBIIIJIEHHOCTH, MEJTULIUHE).
M3ydeHue nercTBUsS MarHUTHOTO TOJIS

HA IPOBOJIHUK C TOKOM.

M3ydyeHne NEeUCTBUS JJIEKTPOJBUTATEIIS.
N3mepenune KIIJ] smexTpoaBurateabHOM
YCTaHOBKH.

Pacrio3HaBaHue ¥ aHaJIU3 pa3IMYHbIX
[MPUMEHECHUH AJIEKTPOIBUTATEIICH

(TpaHCTIOpT, OBITOBBIE YCTPOMCTBA H JIP.)

2.4

DJICKTPOMAarHuTHast
WHTYKITAS

OnbiTel @apajnes. SABneHne
BJIEKTPOMArHUTHOM
nHaykuuu. [Ipasuno Jlenna.

DJIEKTPOTreHEepaTop.

OnBITH 11O HCCICAOBAHUIO ABJICHUA
BHGKTpOMaFHI/ITHOﬁ WHAYKOHUU: HCCIJICTOBAHUC
W3MEHECHUH 3HAYCHUS U HaIpaBJICHUSA

WHIYKIHOHHOTO TOKA
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CriocoObl OJTy4eHUs
PIEKTPUYECKON SHEPTUH.
DJIEKTPOCTAHIIUU

Ha BO300HOBIISIEMBIX
MCTOYHHKAX YHEPTUU

HToro 1o pazaeny 37
Pe3epBHOE BpeMms 3
OBILEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
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9 KUIACC
No HaumeHnoBanue KommuecTBo HpOFpaMMHOC COACPKAHUC (OCHOBHBIC BUJbI JCATCIBHOCTH 06yqa}0nmxc;1
11/11 Pa3aciioB U TCM JaCoB

y4eOHOTO MpeaMeTa

Pazne

Ja 1. Mexanndeckue siBJIeHUS

1.1

MexaHn4uecKkoe
TBMYKEHHE U CITIOCOOEI
ero OIMMCaHus

10

MexaHnuecKkoe JBUKECHHUE.
MarepranbHas TOUKa.
Cucrema otcuéra.
OTHOCHUTEIHLHOCTD
MEXaHUUYECKOT'O IBMXKCHUS.
PaBHOMEpHOE

HepaBHomepHOE

CpenHsis 1 MTHOBEHHAs
CKOpPOCTBb TeJa MpHU

'YckopeHue.
PaBHOYCKOpEHHOE

CB00OOIHOE TTaJIEHUE.
OmnbiTe! 'annnest.
PaBHOMEpHOE IBUKEHHUE
10 OKPY>KHOCTH.
Ilepuon u yacrora
oOpamienus. JInneiinas u
YIJI0Bast CKOPOCTH.

MPSMOJIMHEWHOE JBUKCHHUE.

MPSMOJIMHEWUHOE JBUKECHHUE.

HCPABHOMCPHOM JIBM)KCHHU.

MPSMOJIMHEWHOE JBHXKEHUE.

AHanu3 1 00CYKJEHUE PA3IUYHBIX IPUMEPOB
MEXaHUYECKOTO JIBHXKCHHUS.

OO6cyx1eHne rpaHul] IPUMEHUMOCTH MOJEIN
«MaTepHUaJIbHAs TOUKA.

Onurcanre MEXaHUYECKOTO JBUKEHUS
pa3IMyHbBIMU crioco0amMu (ypaBHEHUE, TabIuLa,
rpadux).

AHQJIN3 KU3HEHHBIX CUTYAlMH, B KOTOPBIX
POSBIISIETCS] OTHOCUTEIBHOCTh MEXaHUYECKOTO
NIBUYKEHUS.

Ha0ntonenue MexaHn4ecKoro JBUKEHUS Tena
OTHOCHUTEJILHO Pa3HBIX TEJI OTCUETA.
CpaBHEHUE IMyTEW U TPACKTOPUN IBUKEHUS
OJIHOTO M TOTO %€ TeJla OTHOCUTEIBHO Pa3HbIX
TeJI OTCU€Ta.

AHanu3 Tekcta ["anumnes 00 OTHOCUTENBHOCTU
NIBUKEHUS; BHITIOJIHEHHE 3aJaHUI 10 TEKCTY
(CMBICTIOBOE UTCHHE).

Ornpenenenne cpelHEN CKOPOCTU CKOJIBKEHUS
OpyCKa WU JBM)KEHUS IIapUKa MO HAKIOHHOM
[IJIOCKOCTH.

IAHanmM3 1 00CyKIEHHUE CITOCOOOB
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[{eHTpOoCcTpeMUTENBHOE
YCKOpEHHE

PUOIMKEHHOTO OTIPE/ICICHUS MTHOBEHHOM
CKOPOCTH.

OrnpeneneHrue CKOpOCTH PAaBHOMEPHOTO
NMBIDKEHUS (IapyKa B )KHIKOCTH, MOJCIIH
PIICKTPUYECKOTO aBTOMOOWIIS | T. II.).
OrnpeneneHue MyTH, MPONUIEHHOTO 3a TaHHBIN
MTPOMEKYTOK BPEMEHH, M CKOPOCTH TeJIa

10 Tpa UKy 3aBUCHMOCTH IyTH PABHOMEPHOTO
NBIKCHUST OT BPEMCHH.

OOCy)XIeHnEe BO3MOXHBIX TTPUHITUTIOB

el CcTBUS IPUOOPOB, U3MEPSIOIINX CKOPOCTh
(CIUIOMETPOB).

BreranciieHne myTu 1 CKOPOCTH TIPH
[PAaBHOYCKOPEHHOM IPSIMOJIMHEWHOM JIBH>KCHHUH
Tena.

OrnpeneneHre TPOUICHHOTO MYTH U YCKOPEHUS
NMBIDKCHUS Tejia 10 rpad)uKy 3aBUCHMOCTH
CKOPOCTH PaBHOYCKOPEHHOTO MPSMOJIMHEHHOTO
NIBIDKEHUS TeJla OT BPEMEHH.

I Iposepka cunomeswi: eciu

NpU PaBHOYCKOPEHHOM OBUNCEHUU

Oe3 HauanbHOU CKOPOCMU NYMU OMHOCAMCS
KAaK psi0 He4eémHbIX Huces, mo
COOmMEemcmayouue nNPOMeNCymKiu 6pemeHu
OOUHAKOBYI.

46



depepanbHan paboyasn nporpamma | Pusmka. 7-9 knaccbl (6a3oBbIi

OrnpeneneHre yCKOpeHHUs Teja npu
[PAaBHOYCKOPEHHOM JIBH>KCHUUIIO
HAKJIOHHOM TIOCKOCTH.

M3MepeHue neprojia U 4acToThl 0OpanieHus
TeJia 10 OKPYKHOCTH.

Ornpenenenne CKOPOCTH PABHOMEPHOTO
NBU>KEHUS TEJIa TI0 OKPY>KHOCTH.

Pemenune 3a1a4d Ha onpeneneHue
KMHEMATUYECKUX XapaKTEPUCTUK

MEXaHUIECKOTO JBM)KCHHS Pa3IMIHBIX BHJIOB.
PacmoznaBanue u mpuOIMHKEHHOE OTTUCAHUE
PA3TNYHBIX BUIOB MEXAaHMYECKOTO JIBIKCHHSI B
PUPOC U TEXHUKE (Ha MpUMepax cBOOOTHO
Maalo0IINX TeJl, IBMKCHHS YKUBOTHBIX,
HEOECHBIX TEJI, TPAHCIIOPTHBIX CPEIACTB U Ap.)

1.2

B3aumoneiicTBue Ten

20

[lepBbiii 3ak0H HproTOHA.
Bropoit 3akoH HrproToHa.
Tperuit 3axkoH HrproToHAa.
[IpyHIMO Cynepno3uLuu
CHIL.

Cuna ynpyroctu. 3aKoH
['yka. Cuna TpeHus: cuia
TPEHUS CKOJIBXEHUS, CHIIa
TPEHUS TIOKOSI, IPYTUE BUIBI
TPEHUSI.

Cuna TSHKECTH U 3aKOH
BCEMHUPHOT'O TSATOTEHUS.

Habmronerune u 00CyXICHUE OIBITOB

C IBIDKCHHEM TeJla P YMEHBIIICHUY BITHSTHUS
NMPYTUX TEJ, MPEMATCTBYIONMINX IBIKCHHIO.
Amnanu3 Tekcra ['anuiest ¢ onucaHuem
MBICJICHHOTO SKCIIEPUMCHTA,
000CHOBBIBAIOIIETO 3aKOH HHEPIINH;
BBHITIOJIHCHUE 33JTaHUN TIO TEKCTY (CMBICIIOBOE
YTEHHE).

OOCyXIeHne BO3MOKHOCTH BBITTIOJTHCHUS
3aKOHA MHEPLHUH B Pa3IMYHBIX CHCTEMax
OTCUETA.

Habmronenue u 00Cyx1eHue MEXaHUIECKUX
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Y ckopeHue cBOOOTHOTO
najieHusi. /[BrokeHue riaHeT
BoKpyT Connua. IlepBas
KOCMHYECKAsi CKOPOCTb.
HeBecoMoCTh 1 eperpys3Ku.
PaBHOBECHE MaTepUAIIBHOU
TOYKU. AOCOTIOTHO TBEPIOE
tesio. PaBHOBecue TBEPAOTO
TeJIa C 3aKPEIIEHHON OChIO
BpalieHusd. MOMEHT CHJIBI.
LleHTp TsHKECTH

SIBJICHUU, ITPOUCXOIAIINX B CUCTEME OTCUETA
«Tenexka» npu e€ paBHOMEPHOM

1 YCKOPEHHOM JIBUKEHUN OTHOCUTEIBHO
KaOuHeTa (PU3HUKY.

JIeNCTBUSA C BEKTOPAMM CHJI: BBIIIOJHEHUE
3aJ1aHUM T10 CJIOKEHHIO U BBIYUTAHUIO
BEKTOPOB.

Ha6itoienue u/uim npoBeieHUe ONbITOB,
NEMOHCTPUPYIOLIUX 3aBUCUMOCTD YCKOPEHUSA
TeJla OT IPWIOKEHHON K HEMY CHJIBI 1 MACCBI

Tea.
AHann3 1 00bACHEHUE IBJICHUNA

C HCII0JIb30BAaHUEM BTOPOIo 3aKkoHa HproToHA.
Pemenue 3a1a4 ¢ UCIOJIB30BAHUEM BTOPOTO
3aKoHa Hpr0TOHA U mpaBuiIa CII0KEHUS CUII.
Onpenenenne KECTKOCTU NMPYKUHBI.

AHanu3 cUTyaluii, B KOTOPbIX HAOJII01al0TCS
yrnpyrue aegopManuu, U uX 00ObsICHEHHUE

C UCIIOJIb30BAHUEM 3aKOHa ['yka.

Pemenne 3a1a4 ¢ UCNIOJIB30BAaHUEM 3aKOHA
I'yka.

WccnenoBaHue 3aBUCUMOCTH CHIIBI TPEHUS

OOcy>xeHne pe3yIbTaToB UCCIICTI0OBAHMUS.
Omnpenenenue K03 HULUEHTa TPEHUS
CKOJIbKCHHSI.

V3MepeHne CUITbl TPEHHSI TTOKOS.

CKOJILXKCHHS OT CUJIbl HOPMAJIbHOI'O JaBJICHHUS.
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Petienue 3a1a4 ¢ UCHOJIB30BaHUEM (POPMYJIIbI
TUTSI CHUTBI TPEHUS CKOJTBKEHUS.

AHanu3 ABMKEHUS TN TOJIBKO MO IeHCTBUEM
CHJIBI TSDKECTH — CBOOOTHOTO TIAJCHHUS.
OO0bsiCHEHNE HE3aBUCUMOCTH YCKOPEHUS
CBOOOHOTO Ma/IeHUsI OT MACChI TeJa.

OrnieHKa BEJIMYUHBI CUJIBI TATOTCHMS,
NEHUCTBYIOIIEH MEXIy JIBYMs TEIaMH

(171 pa3HBIX Macc).

AHAITN3 IBKEHUS HEOCCHBIX TEll

0J1 ICHCTBUEM CHUJIbI TATOTCHHUS

(C UCTIOJIB30BaHUEM JIOTIOTHUTEIBHBIX
MCTOYHUKOB HH(POPMAIIHH).

Perenure 3a1a4 ¢ UCIOJIb30BaHUEM 3aKOHA
BCEMHUPHOTO TATOTEHUS U (DOPMYJIBI

TIJIL pacy€Ta CUJIBI TSKECTH.

AHaQJIN3 OPUTMHAJIBHOTO TEKCTA,
OTIHMCHIBAIOIIETO MPOSIBICHUS 3aKOHA
BCEMHUPHOTO TATOTSHUS; BBITIOJTHEHNE 3aJaHUH
[0 TEKCTY (CMBICJIOBOE UTEHUE).

Habmonenue u o0cyxkaeHre ONbITOB

10 U3MEHEHUIO Beca Tesla PU yCKOPEHHOM
NIBIDKEHUU.

AHANN3 yCIOBHUI BOSHUKHOBEHUSI HEBECOMOCTH
U TIeperpy3KHu.

Pelenue 3aa4 Ha onpe/ieJIeHUE Beca Tena

B Pa3JIMYHBIX yCIOBHSIX.
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AHaJIN3 CUII, IEUCTBYIOITUX HA TEJIO,
MOKOSAILIEECS] Ha OMope.
OrnpeneneHre NEeHTpa THKECTH Pa3IUYHbIX TEJ

1.3.

3aKOHBI COXpaHCHUA

10

Nmmnyibe Tena. I3menenue
MMITyJibca. IMIyJIbC CUIIBL.
3aKOH COXpaHEHUS
MMIyJbca. PeaktuBHOE
NIBUKEHUE.

Mexanuueckas paboTa u
MOILHOCTb. PaboTa cui
TSKECTH, YIIPYTOCTH,
TpeHus1. CBs3b SHEPTUH U
paboTsl. [loTeHnnanbHast
DHEPrUs TeJa, IOJHATOTO
Ha/Jl IOBEPXHOCTBIO 3€MIIU.
[loTeHUIMaIbHAS YHEPTHS
CKATOM NPYKUHBL.
Kunernueckast sHEprusl.
Teopema 0 KHHETUYECKOH
DHEPIMH. 3aKOH COXPAHEHUS
MEXaHUYECKON DHEPTUU

Ha6mronenue u o0CykIeHUE OTBITOB,
NEMOHCTPUPYIOLIUX NIEPEIavy UMITYJIbCa

[IPY B3aUMOJECICTBUY TEJl, 3aKOH COXPAHEHUS
MMITyJIbCA MPU a0COJIOTHO YIPYIOM U
HEYHPYyroM B3aMOJACHCTBUU TEN.

AHaNIU3 CUTyalluid B OKPY>KAOIIEH KU3HUC
MCII0JIb30BAHUEM 3aKOHA COXPAHEHUS
MMITYJIbCA.

Pacrnio3HaBaHuE SIBJICHUS PEAKTUBHOTO
NBUKEHUS B IPUPOJIE U TEXHUKE.
[IpuMeHeHne 3aKOHAa COXPAHEHHsI UMITYJIbCA JUIs
pacuéra pe3yJabTaToB B3aUMOJCHCTBUS Te(Ha
[IPUMEPAX HEYNPYTOro B3aUMOAEHCTBUS,
YIPYTOro HEHTPaIbHOTO B3aUMOICUCTBUS IBYX
OJIMHAKOBBIX TEJI, OJAHO U3 KOTOPBIX
HETIO/IBUYKHO).

Pemenne 3a1a4 ¢ MCNIOJIB30BAaHUEM 3aKOHA
COXpaHEHUsI UMITYJIbCA.

Omnpenenenre padoThl CUJIBI YIPYTOCTH

py MOABEME TPy3a C UCHOJBb30BAHUEM
HETMOBUKHOTO U TMOJBHKHOTO OJIOKOB.
M3mepeHre MOIHOCTH.

M3MepeHne NOoTEeHIUAIBHOW SHEPTUU yIIPYTO
neOpMUPOBAHHOM MPY>KUHBI.
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M3mepeHre KNHEeTUYECKOW SHEPTUH Tea

[0 JJIMHE TOPMO3HOTO ITyTH.
DKCIEPUMEHTAILHOE CPABHEHUE U3MECHEHUS
[MOTCHIIMAJIbHON ¥ KHHETUYECKON SHEPTUM TeJla
[pY JBYKEHUM 110 HAKJIOHHOM TJIOCKOCTH.
DKCIIEpUMEHTaIbHAs MPOBEPKaA 3aKOHA
COXPaHEHHSI MEXAHUYECKON SHEPTUU

[Py CBOOOTHOM TaJCHUHU.

[I[pumMeHeHnE 3aKOHA COXPAHEHUS
MEXaHUYECKOM SHEPTUM ISl pacueTa

Pemenue 3a1a4 ¢ HCIIOJIL30BaHUEM 3aKOHA
COXPpaHCHHUA MEXaHHYECKOU 9HCPIrun

MMOTCHIIMAIBHOW U KUHETUYECKON SHEPrUM Tena.

Htoro no pazaeny

40

Pazne

J 2. MexaHu4YecKHe KOJe0aHUs U BOJHbI

2.1

MexaHnueckue
KOJIeOaHms

7

KonebarenbHoe ABUKEHUE.
OCHOBHBIE XapaKTEPUCTUKHU
KOJIeOAHUM: TIEPHO/I,
4acToTa, aMIUIUTYAa.
MareMaTuueckum u
MPY>KAHHBINA MasTHUKH.
[IpeBpanieHne sHeprun
Py KoJieOaTETHHOM
TTBIDKCHUU.

3aTyxaroniue KojaeoaHus.
BrIHyXI€HHbBIE KOJIeOaHUSI.
Pe3onanc

HaOmronenne xoiaedanuil moa JEUCTBUEM CHUIT
TSOKECTH U yIIPYTOCTH U 0OHAPYKECHHE
M0I00HBIX KOJIEOAHUH B OKPYKAIOIIEM MUDE.
AHaIM3 KojieOaHWH rpy3a Ha HUTH H

Ha npy>xuHe. OnpeseieHne 4acTOThI
KOJIeOaHMI MaTEeMaTUYECKOTO U MPY>KUHHOTO
MAasITHUKOB.

HabGmronenne u 00bICHEHUE SIBJICHUS
[pe30HaHca.

WccnenoBaHue 3aBUCUMOCTH TIEpUOA
KOJICOaHMI ITOABEIIICHHOTO K HUTH TPy3a

OT JTJIMHBI HUTH.
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[IpoBepka HE3aBUCUMOCTH TEepHO/Ia KOoJieOaHHit
rpy3a, MOJABEIICHHOTO K JIEHTE, OT MacChl Ipy3a.
Habmoienue u 006CyXIeHNe OIBITOB,
TEMOHCTPUPYIOIINX 3aBUCUMOCTD MEPHOJIa
KOJIe0aHU MPY>KUHHOTO MasiTHUKA OT MacChl
rpy3a 1 )KECTKOCTH MPYKUHBI.

[IpuMeHeHrne MaTeMaTHYeCKOro M MPY>KUHHOTO
MasITHUKOB B KaueCTBE MOJeNIeH ISl OMUCaHUs
KOJIe0aHUI B OKPY’KaIOILEM MUPE.

Peiienre 3amay, CBSI3aHHBIX C BBIYHUCICHUEM
WJTU OLICHKOM 4acTOThI (TIEpro/1a) KoJieOaHU
U3zmepenue yckopeHus c60600H020 NadeHUs.

2.2

MexaHnyeckue
BOJIHBI. 3BYK

MexaHn4ueCcKHUe BOJIHBI.
CBoiicTBa MEXaHUYCCKHUX
BOJH. [IponosbHbIE 1
MoIepeyYHbIe BOJIHBI. [[nrHa
BOJIHBI U CKOPOCTB €€
PacIpOCTPAHEHMUS.
MexaHnyecKue BOJIHBIB
TBEPJIOM TEIIE,
CEHCMHYECKHE BOJIHEIL.
3BYK. | pOMKOCTB 3BYyKa U
BbICOTAa TOHA. OTpakeHue
3Byka. MH(ppa3Byk u
YIBTPa3BYK

OOHapy>XeHue U aHAJIU3 BOJTHOBBIX SIBJICHUI
B OKPY>KaIOIIIEM MHpE.

Ha6nronenue pacpocTpaHeHus MPOAOTbHBIX
Y TIOTIEPEYHBIX BOJIH (HA MOJICIIN) U
0OHapyKEHHE aHAJIOTUYHBIX BUIOB BOJIH

B IpUpOE (3BYK, BOJIHBI Ha BOJIE).
Brruucienue qiuHbI BOJIHBI 1 CKOPOCTH
[pactpoCcTpaHEHUs 3ByKOBBIX BOJIH.
DKCIIEPUMEHTAIBHOE OTIPE/IeIICHIE TPAHUI]
YaCTOTHI CIIBIIIIMMBIX 3BYKOBBIX KOJICOAHHMIA.
Ha6nronenue 3aBUCUMOCTH BBICOTHI 3ByKa

OT YacCTOTHI (B TOM YHCJIIC, C UCTIOJIh30BAHUEM
MY3bIKQJIbHBIX HHCTPYMEHTOB).

HaGmronenne u o0ObsICHEHUE ABJIEHUS

AKYCTHYCCKOI'O pe€30HaHcCa.
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AHAJIA3 OPUTUHATILHOTO TEKCTa, MOCBAMEHHOTO
MCII0JIb30BaHUIO 3ByKa (WX yJIbTPa3ByKa)

B TEXHUKE (9XOJIOKAIHS, YIBTPa3BYK

B MEJIUIIMHE U JP.); BHIIOJHEHUE 3aJaHUIA

10 TEKCTY (CMBICIIOBOE UTCHHE)

HToro no pazaeny

15

Paznen 3. BHCKTPOMaFHHTHOC IM0JI€ H JICKTPOMATIHUTHBLIC BOJIHBI

3.1 [DnekrpoMarHuTHOE 6 DJIEKTPOMAarHUTHOE TOJIE. [locTpoeHue paccyxaeHHi, 000CHOBBIBAIOILIUX
MoJie u DJIEKTPOMArHUTHBIC BOJHBI.  [B3aMMOCBSI3b 3JIEKTPUUECKOTO U MAarHUTHOI'O
PJIEKTPOMAarHUTHBIE CBolicTBa TOJIEH.

BOJIHBI DIICKTPOMArHUTHBIX BOJIH. JKCIIEPUMEHTAIIBHOE U3YUEHHE CBOMCTB
[lIxaa 5IEKTPOMarHUTHBIX  PIIEKTPOMATrHUTHBIX BOJH (B TOM YHCIIE C
BOJIH. Vcmonb30oBaHue MTOMOIIBI0O MOOHJILHOTO Telie(poHa).
AIIEKTPOMATrHUTHBIX BOJIH AHanu3 peHTT€HOBCKUX CHUMKOB
TSI COTOBOM CBSI3H. YEJIOBEUECKOT0 OpraHmu3ma.
DJIEKTPOMArHUTHAS IPUPOJA |AHATH3 TEKCTOB, OIMCHIBAIOIINX MTPOSBICHUS
cBera. CKOpOCTh CBETA. AIEKTPOMATHUTHOTO U3TyYEHHUS B PUPO/IE:
BoJiHOBBIE CBOMCTBA CBETA  [KUBBIC OPTaHU3MBI, H3JIy4YEeHUS! HEOSCHBIX TEJ
(CMBICJIOBOE UTEHUE).
Pacrio3HaBanue 1 aHanu3 pa3iuyHbIX
[IPUMEHEHUH 2JIEKTPOMArHUTHBIX BOJIH
B TEXHHUKE.
M3ydyeHue BOJTHOBBIX CBOMCTB CBETA.
Peiienue 3aa4 ¢ ucnoyib3oBaHuEM (OpMyIT JIJIst
CKOPOCTH 3JIEKTPOMATrHUTHBIX BOJIH, JJIMHBI
BOJIHBI M YaCTOTHI CBETA
Htoro 1o pazaeny 6
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Pasnen 4. CBeToBbIE ABJICHUSA

4.1

3aKOHBI
pactpoCTpaHCHHUS
CBETA

JIlyueBast Mmogenb cBeTa.
cTouHuKH CBETa.

[ IpssMonMHEHOE
pacnpoCcTpaHEHHUE CBETA.
3atmenus ConnHua v JIyHsl.
OTtpaxenue csera. [1imockoe
3epKajo. 3aKOH OTPaKEHUS
CBETA.

[Ipenomienue ceera. 3aKOH
npesioMieHus ceeta. [lonHoe
BHYTPEHHEE OTPAKECHUE
ceera. Mcrons3zoBaHue
[IOJIHOI'O BHYTPEHHETO
OTpaXXEHUsSI B ONTHYECKUX
CBETOBOJIAX

Ha6nronenue onbIToB, JIEMOHCTPUPYIOITUX
SIBJICHUE MPSIMOJIMHEITHOTO pacpOCTPaHECHUS
cBeTa (BO3HUKHOBEHUE TEHU U MOJyTEHN),

1 X UHTEPIIPETAINS C UCTI0JIb30BAHUEM
MOHSTUSI CBETOBOIO JTy4a.

OO0BsICHEHUE U MOJICIMPOBAHUE COJTHEYHOTO U
ITYHHOTO 3aTMEHHUI.

HccnenoBanue 3aBUCUMOCTH YTJ1a OTPaXKEHUS
CBETOBOIO JIyua OT yIJla IaJCHHUS.

M3ydeHue cBOMCTB N300paKeHHUs B INIOCKOM
3epKae.

HaGmronenue u 00bSICHEHHUE OIILITOB

MO MOJYYECHUIO N300paKEHU B BOTHYTOM U
BBITTYKJIOM 3epKajiax. HaGmonenne u
00BSICHEHHE OMBITOB 1O MPEJIOMJIEHUIO CBETA
Ha rpaHUIIE Pa3JIMUYHBIX CPEJl, B TOM YHUCJIE
OTIBITOB C TIOJIHBIM BHYTPEHHUM OTPAKEHHUEM.
HccnegoBanue 3aBUCUMOCTH yTJia
MPEJIOMIICHHS OT yTIJia MaJIeHUs] CBETOBOIO JIyua
Ha TPAHUIIE «BO3TyX—CTEKIION.
Pacrio3HaBaHue SIBICHUN OTPAXEHUS U
MPEJIOMJICHHS CBETA B MOBCEIHEBHOM JKU3HM.
AHann3 U 00bICHEHHUE SIBJICHHUS ONITHYECKOIO

MUpaxKa.
Penienue 3a71a4 ¢ UCMOJIb30BAHUEM 3aKOHOB

OTPAXXCHUA U ITPCIIOMIICHHA CBETA
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4.2 UIMH3BI B ONITHYECKHUE JIunza. Xox mydeit B muH3e.  [[lomydyeHue n300paxeHuil ¢ HOMOUIBIO
pUOOPHI Onrrueckas cucTeMa coOuparoIel U pacceuBaroIIeH JINH3.
(boToarnmapara, Mukpockoma  |OHPEACICHIE (OKYCHOTO PaCCTOSHHUS U
1 Temeckoma. a3 kak ONITUYECKOM CUJIBI COOMPAIOIIEH JTHH3BI.
OIITHYUCCKAS CHCTEMA. AHaNU3 yCTPOWCTBA U IPUHLIMIIA JEHCTBUS
BIH30pYKOCTS 1 HEKOTOPBIX ONTUYECKUX IPUOOPOB:
ATBHO30PKOCTD (oroanmnapara, MUKpPOCKOTIIA, TeJlecKona.
M3yueHre MOJEIIH IJ1a3a KaK ONTUYECKON
CUCTEMbI. AHAJIN3 SIBICHUN OJIM30PYyKOCTH
1 TAJIBHO30PKOCTH, IIPUHLINIIA JEHUCTBUS
OUYKOB
4.3  |Paznmoxxenue 6enoro PasnoxeHue Oenoro cera Ha6nronenue pasnoxeHus: 0enoro ceeta

CBETa B CIIEKTP

B criekTp. OnbiTel HetOTOHA.
CitoKeHne CIIeKTpaabHbIX
BeTOB. /ucnepcus ceera

B CIICKTD.

HaOmroneHne u 00bICHEHHE OITBITOB

10 ITOJTYYCHHUIO OEJI0T0 CBETa IIPH CIIOKESHUH
CBETa pa3HBIX IIBETOB.

[IpoBeneHuie u 0ObSICHEHHUE OTBITOB

110 BOCIIPUSATHIO IIBETA MTPEAMETOB MPH UX
HAOJIIOICHUH YePe3 [IBETOBBIC (DUITBTPHI
(LIBETHBIC OYKH)

Hroro no pazuaeny

15

Pa3nen 5. KBanroBble siBJIeHUA

0.1

Hcnyckanue u
[IOIVIOLIIEHUE CBETa
ATOMOM

OmneiTel Pesepdopaa u
MJIaHETapHAast MOJEIIb aTOMa.
Monens atoma bopa.

I/ICHYCKaHI/Ie U IOTJIOIICHUEC

OO0cy:xaeHue 1enu onsitoB Pezepdopaa
10 MCCJICIOBAHUIO ATOMOB, BBIIBIDKCHHE
TUTIOTE3 O BO3MOXKHBIX Pe3yJIbTaTax OIMbITOB

B 3aBUCUMOCTHU OT IMPCAIOJIaracMoro CTpoCHuUs
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cBeTa aTOMOM. KBaHTBHI.
JInHelyaTeie CIIEKTPBI

ATOMOB, (POPMYJIMPOBAaHUE BHIBOJIOB

13 pE3yJIbTATOB OIBITOB.

OO6cyx1eHrne TPOTUBOPEUHI IJIaHETAPHOU
MOJIEJIM ATOMa U OCHOBAHUM ISl TUIIOTE3bI
bopa o cTalMoHapHBIX OpOUTaX 3JIEKTPOHOB.
Habto1eHne CIUIOMIHBIX U JINHEHYaThIX
CIIEKTPOB U3JIyYCHHS PA3JIUYHBIX BEIIECTB.
OO0bsiCHEHUE JIMHEWYATHIX CIIEKTPOB U3ITyYECHUS

5.2

CtpoeHne aTOMHOTO
sa5pa

PannoakTuBHOCTH. Allb(da-,
OeTa- U raMMa-u3Iy4YeHUs.
CtpoeHue aTOMHOTO S11pa.
HyknonHnast moaenp
ATOMHOTO sigpa. 30TomBI.
PannoakTuBHBIC
rpespauieHus. [lepuon
MOJIypaciaia aTOMHBIX sIIEp

OO0cyXaeHUE BO3MOXKHBIX TUIIOTE3 O MOJIETISX
CTpOEHUS Spa.

OnpeneneHue cocTana sijiep Mo 3alaHHbIM
MACCOBBIM M 3apsJIOBBIM YHCIIAM U

10 TOJIOKEHUIO B IEPUOJUYECKON CUCTEME
DJIEMEHTOB.

AHau3 U3MEHEHUsI COCTaBa sijjpa U €ro
[MOJIOKEHUSI B TIEPUOJUYECKON CUCTEME

MpY O-PaIUOAKTUBHOCTH.

HccrenoBanue TPEKOB 0.-4aCTHI] IO TOTOBBIM
(doTorpadusim.

OOHapyXeHUEe U U3MEPECHHE PATUAlIMOHHOTO
(hoHa ¢ TTOMOIIBIO JIO3MMETPA, OIIEHKA €T0
MHTCHCHBHOCTH.

AHanm3 OMOJOTHYCCKUX N3MCHCHUH,
MPOUCXOAIINX O] TICUCTBUEM
PaINOAKTUBHBIX U3TyUCHHI.
Hcnonb30BaHue paguoaKTUBHBIX U3JTyYEHUN
B MCIHUIITHE
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5.3

A nepHble peakuun

SAnepHbie peakuu. 3aKOHbI
COXPAaHEHHUS 3apsIA0BOTO U
MacCOBOTO YHCEIl. DHEPIUs
CBSI3U aTOMHBIX sifiep. CBsI3b
Macchl ¥ SHepruu. Peaknun
CUHTE3a U JICJICHUS SIED.
Wctounuku 3aeprun ConHna
Y 3BE3M. nepHas sHEpreTUKa.
JlelicTBHs paguOaKTUBHBIX
V3J1y4CHU N

Ha )KUBbIE OPTaHU3MBI

PereHue 3a1a4 ¢ UCIOJIb30BAHUEM 3aKOHOB
COXPAaHEHUS MACCOBBIX U 3apsIIOBBIX YUCET
Ha OIIPEICIICHUE PE3yIbTaTOB SACPHBIX
[PEaKIMii; aHAJIN3 BO3MOXXHOCTH UJIN
HEBO3MOYKHOCTH SIIEPHOM pEAKLUU.

OneHKa SHEPTHUH CBSI3U SAEP C UCIOIb30BAHUEM
(opMyIbl DUHIITENHHA.

O06Cy)1eHue NepCreKTUB UCOIb30BAHMS
YIIPaBJISIEMOTO TEPMOSEPHOIO CUHTE3A.
OO0Cy)1eHrE MPEUMYIIECTB U SKOJIOTUYECKUX
npo0JIeM, CBSI3aHHBIX C SIIEPHON SHEPreTUKON

Htoro no pazaeny

17

IloBTOPUTEIBLHO-0000IIAKOINIA MOTYJIb

[loBTOpEeHue n
0000111eHHE
CoJZlepKaHus Kypca
busuky 3a 7-9 K1accel

9

CucremaTuzanus u
000011IeHHE TPEIMETHOTO
CoJIep KaHMs U OTTbITa
NMesSATEeTLHOCTH,
MPUOOPETEHHOTO

MpU W3YYCHUH BCEro Kypca
(bU3UKK OCHOBHOT'O OOIIETro
0Opa3oBaHUsl.

[ToarotoBka K OCHOBHOMY
roCyIapCTBEHHOMY
HK3aMeHy 10 (PU3UKe

TUTsT 00y 4aroIuXCs,
BBHIOPABIINX 3TOT YUCOHBIM
MpeaMET

BrinonHeHne y4eOHbIX 3a/JaHui, TPeOYOIIX
JIEMOHCTPALIUA KOMIIETEHTHOCTEH,
XapaKTEPU3YIOIIHUX €CTECTBEHHOHAYYHYIO
FPAaMOTHOCTb:

- IPUMEHEHHS OJTyYEHHBIX 3HAHUMN JJIs
HAy4YHOTO OOBICHEHUS (PU3NUECKUX
SBJICHUM B OKPY’KAIOLLIEW IPUPOJIE,

B [IOBCEIHEBHOM KU3HU U BBISBICHUS

(bM3MUECKUX OCHOB PsiJIa COBPEMEHHBIX

TEXHOJIOTHUH;

— MPUMEHEHUS OCBOEHHBIX

SDKCIIEPUMEHTAJIbHBIX YMEHUMN

TSl KcCNeOBaHMs (PU3MUYECKUX SIBJICHUMH,

B TOM 4YHCJIC IJIsI ITPOBCPKU I'MIIOTE3
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Y BBIIBJICHHS 3aKOHOMEPHOCTEM.

Penienue pacu€THBIX 3a/1a4, B TOM YHCIIE
MTPEAOIATraloIINX UCTIOIB30BaHNE (DU3UICCKUX
MOjIeJIell 1 OCHOBAHHBIX Ha COJEP>KaHUU
PA3IMYHBIX Pa3esioB Kypca (GU3HKH.
BrinonHeHue U 3ammura rpynnoBbIX WK
WH/IMBUIYJIbHBIX IPOEKTOB, CBSI3AHHBIXC
coJiepKaHuEM Kypca PU3NKU

lToro mo pa3aeny 9
OBLLEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
IoypouyHoe mu1aHupoBaHue
Ne Paszpnen Tema 20P Cessb ¢ [1B
n/n
1| 7 knacc ®usnka — Hayka o npupoje. SBieHus .
MIPUPOJIBI
2 dusnyeckue IBICHHAS _
3 ®u3nuecKre BEIMUYUHbBI U UX U3MEPEHUE )
4 Ypoxk-uccienoanue "M3mepenue _
TEeMIIepaTypbl IPU MOMOIIIH KHIKOCTHOT'O
TEPMOMETPA U JaTYMKA TEMITEpaTyphl"
5 Mertobl Hay4HOTO TTO3HaHuA. Onucanue bubanoreka IHOK
(U3MUYECKUX SIBICHUHN C TTOMOIIBIO MOAETei https://m.edsoo.ru/ff09f72a

58



depepanbHan paboyasn nporpamma | Pusmka. 7-9 knaccbl (6a3oBbIi

6 VYpok-uccnenosanue "[IpoBepka rumnoresbl: )
JTATBHOCTh MOJIETA IIApUKa, IMyIICHHOTO
TOPU30HTAIIEHO, TEM OO0JIbIIe, YeM OoJble
BbICOTA ITycKa"
7 Crpoenue BemniecTBa. OnbITh, AoKa3biBaomue | budmmoreka [JOK
https://m.eds00.ru/ff09fe0 15.09 Jlerts
JUCKPETHOE CTPOEHHUE BEIECTBA ps://m.edsoo.ru e0a poreHns AM.
byTtneposa, xuMuka
8 JIBr>KeHME 4aCTHII BEIICCTBA bubmmoreka I[IOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenosanue «OMbITHI 11O }
HAOJTIOICHUIO TETUIOBOTO PACIIMPEHUS Ta30B)»
10 ArperatHble COCTOSIHHSI BEIIIECTBA
11 Oco0EeHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI. Bbubanoreka [IOK
Oo6o06menue o pasaeny «IlepBoHayanbHbIe https://m.edsoo.ru/ff0a0378
CBEICHUSI O CTPOCHHH BEIIIECTBA»
12 Mexanunyeckoe aBuxeHue. PaBHoMepHoOe 1 bubnuoreka [IOK
HEPaBHOMEPHOE JIBIIKCHUE https://m.edsoo.ru/ff0a05c6
13 Cxopocts. EqunuIbel ckopocTH bubmmoteka [IOK 4.10 BcemupHbIit
https://m.edsoo.ru/ff0a079c A€Hb 3aIUThI
JKUBOTHBIX
14 Pacuer nmyTu 1 BpeMeHU IBUKEHUS bubanoreka [IOK 28.10 lenn
https://m.edsoo.ru/ff0a0ae4 aBTOMOOHIINCTA 1
AOPOXXHHUKA
15 Nuepuusa. Macca — Mepa HUHEPTHOCTHU Te bubanoreka [IOK 28.10 ens
https://m.edsoo.ru/ff0a0c10 aBTOMOOMIHCTA 1
JOPOXKXKHHKa
16 [TmoTHOCTE BemiecTBa. PacueT maccel 1 o0beMa | bubmmoreka [IOK 31.10
TeJa 0 ero MIOTHOCTH https://m.edsoo.ru/ffOa0fee MesxayHapoHbIi
JCHb qCpHOI‘O MOpAa
17 JlabopaTtopHas paborta «OnpeneneHue

IIJIOTHOCTU TBEPAOTO TEJIA»
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18 Pemenune 3ana4d no treme "IInoTHOCTE bubnuoreka IIOK 2.11 JleHs poxaeHus
BemecTa" https://m.edsoo.ru/ff0al23c AHTPOIIOIBCKOTO
M.M., ckynbnropa
19 Cuita KaK XapaKTEepUCTHKA B3aUMOJICHCTBUS B
ten. Cuna ynpyroctu. 3akoH ['yka
20 Jlaboparopnas pabora «3ydeHne )
3aBUCUMOCTH pacTsbKeHUS (nedopmarun)
MIPY>KUHBI OT IPHJIOKCHHOMN CHITBDY
21 SIBnenue tarorennsa. Cuia TIKECTH
22 CBs13b MEXly CHIJION TSYKECTH U Maccoi Tena. bubanoreka [IOK
Bec Tena. Pemenne 3anau o teme "Cuia https://m.edsoo.ru/ff0al778
TsDKeCTH"
23 Cuiia TKeCTH Ha APYTrHUX IJIaHeTax. Bbubanoreka [IOK
dusnyeckue XapaKTePUCTHKH TUIaHET https://m.edsoo.ru/ff0a1502
24 N3mepenne cui. JluHamomeTp bubnuoteka [IOK
https://m.edsoo.ru/ff0al8cc
25 Bec Tena. HeBecomocTh bubmmoreka IIOK 27.12 Jlenn
https://m.edsoo.ru/ff0al778 criacaTens
Poccuiickoit
degepaunu
26 CrnosxeHue IByX CUJI, HaIIpaBJIEHHBIX 10 oAHOM | bubanoreka [IOK
npsiMoii. PaBHoIeHCTBYOIIIAST CHUT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3anau no teme "PaBHonelicTByOIIAS
cun"
28 Cuna tpenus u e€ Bupl. Tpenue B npupoge u | bubanoreka [IOK
TEXHHUKE https://m.edsoo.ru/ff0alb9c
29 JIaGoparopHas pabota «3yueHue bubmunoreka [IOK

3aBUCHUMOCTHU CUJIbI TPCHHUA CKOJIBKCHHUA OT
CHJIBI IaBJICHUA U XapaKTepa
COINMpHUKACAOIINXCA HOBerHOCTCf/’I»

https://m.edsoo.ru/ff0alcc8
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30 Pemenwue 3ana4 Ha onpeneneHme )
PaBHOJICHCTBYIOIIEH CHIIBI
31 Pemenue 3agau mo temaM: «Bec Tenay, bubnuoreka ILIOK 12.12 lens mensens
«['paduyeckoe nzobpaxenue cuimy, «Cuibl»y, | https://m.edsoo.ru/ff0alde0
«PaBHOACHCTBYIOIIAS CUID»
32 KontponbHas paboTa mo TeMam: }
«MexaHnueckoe JBIKeHHe», «Macca,
IUIOTHOCTBY, «Bec Tenay, «I'paduyeckoe
n3o0paxeHue cuimy, «CUIbD
33 Jasnenne. CriocoObl yMEHBIIICHUS U bubauoreka [IOK 4.01 Iensb poxaeHus
YBEJIMYEHUS JIABJICHUS https://m.edsoo.ru/ff0a20a6 JIyn bpaits,
(hpaniy3ckoro
nu3zo0peTaress
penbedHOTO
TOYEYHOTO IIPUPTA
34 JlaBrieHue ra3a. 3aBUCUMOCTbD JIaBJICHUS Ta3a bubmmoreka [IOK
OT 00B€Ma, TeMnepaTypsl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHust TBEPABIMU TEIAMH, bubmanoreka [IOK 27.01 denn
KUIKOCTSIMM M razaMy. 3akoH [Tackang https://m.edsoo.ru/ff0a25b0 poknenus baxosa
IL.I1., mucarens
36 JlaBneHue B *KUAKOCTH M ra3e, BBI3BAHHOE bubauoreka [IOK
JIEVICTBUEM CHUJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amad mo treme «/laBnenue B bu6mmoteka [IOK
JKUIKOCTH U rase. 3axkoH Ilackaisy https://m.edsoo.ru/ff0a2826
38 Coobmarormumecs: cocyibl bubnumoreka [TOK
https://m.edsoo.ru/ff0a2970
39 I'mnpaBnuueckuii mpecc bubnumoreka [IOK
https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOH KUIKOCTHBIN HACOC | _
41 ATmochepa 3eMiIH U IPUYKHBL & bubmmoreka [IOK

CYIICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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42 Bec Boznyxa. AtmocdepHoe gaBiieHue bubnuorexa HOK
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune armocdeproro napnenus. OnbIT bubauoreka [IOK
Toppuuerniu https://m.edsoo.ru/ff0a2da8
44 3aBUCUMOCTH aTMOC(HEPHOTO JABJICHHS OT bubmauoreka [IOK
BBICOTBI HaJl YPOBHEM MODS https://m.edsoo.ru/ff0a2fc4
45 Bapomerp-anepoun. AtmochepHoe napienue | bubauoreka [{OK
Ha pa3JIMYHBIX BBHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amayd mo reme " AtmochepHoe B 2.02 JleHb poxacHUS
nasiexue" Yxamnona B.II.
47 JlelicTBUE KUAKOCTH U Ta3a Ha nmorpyxennoe B | bubnuoreka [JOK
HUX TeJ0. ApXHMeI0Ba CUiia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas pabota «OnpeneneHue bubnmnoreka [IOK
BBITAJIKABAIOIIECH CHITBI, ICHCTBYIOMICH Ha https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKCHHOE B )KHIKOCTHY
49 JlabopaTopHas paboTa 1o Teme bubnuoteka [IOK
«HccnenoBanue 3aBUCUMOCTH Beca Tella B https://m.edsoo.ru/ff0a3514
BOZIE OT 00bEMA MOTPYKEHHOM B KUAKOCTD
4acTU TeNa»
50 IInaBanue Ten bubanoreka ITOK 19.03 Jlenb mMopsika-
https://m.edsoo.ru/ff0a3a96 TIO/IBOJIHAKA
51 JlabopaTtopHas pabota "KoHcTpynpoBaHue )
apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKHU U
onpezeeHue € rpy30noabEMHOCTH"
52 Pemenue 3amau mo remam: «IlnaBanue cynoB. | bubamoreka [IOK 22.03 BcemupHsIit
BosznyxoruiaBanuey, «JlaBnenue TBepabix Ten, | https://m.edsoo.ru/ff0a3654 JICHb BOJIHBIX
JKHIKOCTEN U Ta30B» pecypcos
53 Kontponbras padota mo teme «JlaBienue

TBCPABIX TCII, )KI/II[KOCTGI\/'I U ra3oB»
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o4 Mexanuyeckas pabora bubauoreka [IOK
https://m.edsoo.ru/ff0a3f82
55 MomHocTs. EnuHuIEI MOIIHOCTH bubanoreka [IOK
https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienosanue "PacyéT MOIIHOCTH, B
pa3BuUBaeMoM IpH Mo IbEME 1o JiecTHULE"
o7 [Ipocteie Mexanu3Mmsbl. Peruar. PaBHoBecue cuit
Ha pblyare
58 Pbruaru B TexHUKE, OBITY U IIPUPOJIE. bubanoreka [IOK 1.04
JlaGopatopnas padora «MccnenoBanue https://m.edsoo.ru/ff0a478e MesxnyHapoaHbIi
yCIIOBUI paBHOBECHS pblUara ACHB NITAI
59 Pemenne 3agau mo Teme «Y clIoBUs bubnmoreka [IOK 3.04 Teunb mupka
pPaBHOBECHS pblYara https://m.edsoo.ru/ff0a48a6
60 Koaddumment monesnoro aecTeus ) 28.04 BcemupHsiit
Mexanusma. Jlaboparopnas pabota ACHb OXpaHbI TPy
«M3mepenne KI1/] HakIOHHOM MIOCKOCTH
61 Pemenue 3amgau mo teme "Pabota, momHOCTh, | bubmmoreka [IOK
KITa" https://m.edsoo.ru/ff0a4c48
62 Mexannueckas 3Heprus. Kunernueckas u bubanoreka [IOK
MOTEHIAIbHAS SHEPTHSI https://m.edsoo.ru/ff0a4252
63 3aKOH COXpaHCHHS MEXaHUYECKON YHEPTHH Bbubmnunoreka IIOK 9.05 JleHp moGe bl
https://m.edsoo.ru/ff0a4360
64 YPOK-3KCIIEPUMEHT 110 TEME )
"OKCIIEpUMEHTAJILHOE OIPEECIICHHE
W3MEHEHUS KUHETUYECKOW U TOTEHIIUATbHON
SHEPTUH MPHU CKATHIBAHUU TeJIa TT0 HAKIIOHHON
MJI0CKOCTH"
65 Kontponbras padota nmo teme «Pabora u

MOIIHOCTb. DHEPIHsD)
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66 PesepBHelit ypok. Pabora ¢ Tekctamu o teme | bubnuoreka [{OK
"MexaHu4yeckoe qBUxKeHHE" https://m.edsoo.ru/ff0adee6
67 PesepBHblit ypok. Pabora ¢ Tekctamu 1o teme | bubnuoreka [HOK 5.05 Jlenb Bononasa
"JlaBieHue TBEPABIX TeJ, )KUAKOCTEeH u ra3zoB" | https://m.edsoo.ru/ffOa4ffe
68 PesepBHbIii ypok. Pabora ¢ Tekctamu 1mo teme | _
"Pabora. MoiHocTs. JHeprus"
1| 8 kmacc OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO- bubnunoreka [IOK 15.09 nenb
KUHETUYECKON TEOPUH M MX OIBITHBIE https://m.edsoo.ru/ff0a5256 poxnenust A.M.
IOATBEPKICHHS bytneposa, xuMuka
2 Macca u pazmep aTOMOB U MOJICKYT )
3 Mopaenu TBEPIOTO, )KUIKOTO M ra3000pa3Horo | bubnunoreka [TOK
COCTOSIHUH BellecTBa https://m.edsoo.ru/ff0a540e
4 OObscHeHne CBOMCTB TBEPAOTO, JKUIKOTO U )
ra3000pa3HOro COCTOSIHUI BellecTBa Ha
OCHOBE IOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKON TEOpUHU
5 Kpucrannuueckue u amopdHbie Tena bubnuoreka [IOK
https://m.edso0.ru/ff0a5800
6 CMaunBaHue U KaWUISIPHOCTbD. bubnuoreka [IOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TenmoBoe pacMpeHre U CKaTue bubaunoteka [IOK
https://m.edsoo.ru/ff0a5a26
8 Temmepatypa. CBsi3b TEMIIEpaTyphl CO }
CKOPOCTBIO TETJIOBOTO JIBUKECHUS YaCTHII
9 BuyTtpennss sueprus. CriocoObl U3BMEHEHUs bubnumoreka [IOK
BHYTPEHHEW SHEPrUu https://m.edsoo.ru/ff0a5c60
10 Buasr Teronepenaun bubanoreka IIOK

https://m.edsoo.ru/ff0a6412
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11 VYpoxk-konpepenuus "[Ipakrnyeckoe bubaunoreka [IOK
HCIIOJIB30BAHME TEIUIOBBIX CBOMCTB BemecTB | https://m.edsoo.ru/ff0a65c0
MaTepHaJioB B LEJSAX dHEprocoOeperkeHus "
12 KomuuectBo Temuiorsl. Y nenbHas Bubnunoreka ITOK 15.09 nenn
TEeTII0EeMKOCTb https://m.edsoo.ru/ff0a6976 poxnenns A.M.
Bbytneposa, xumuka
13 VYpaBHeHue TerioBoro 6ananca. Teruooomen | bubnunoreka [TOK
U TEIUIOBOE PABHOBECHUE https://m.edsoo.ru/ff0a7088
14 Jlaboparopnas padota "Hccienoanue Bubnunoreka [IOK
SIBIICHHSI TEIUTOOOMEHA IIPU CMEIIMBAHUT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U Topsiueit BoAbI"
15 PacueT konmMuecTBa TEIJIOTHI, HEOOXOIUMOTO B
JUISL HarPEBaHHUS TeJIa U BBIICISEMOr0 UM IIPH
OXJIAKIEHUH
16 JlabopaTtopHas pabota "OnpeneneHue bubnuoteka [IOK
yJIEIBbHOM TEMIOEMKOCTH BeliecTBa" https://m.edsoo.ru/ff0a6bb0
17 OHeprus TomMBa. Y iejabHasl TeraoTa bubanoreka [IOK
CropaHus https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u oTBepAeBaHNe KpucTamuiyeckux | bubnuoreka [IOK 2.11 [lenb poxxaeHus
Ten. YaenpHas TemioTa IUIABICHUAS https://m.edsoo.ru/ff0a71d2 AHTPOIOJIBCKOTO
M.M., ckynbnTopa
19 JlabopaTtopHas pabota "OnpeneneHue bubanoreka IIOK
yAETbHOM TEIUIOTHI TIIaBlIeHus Jibaa" https://m.edsoo.ru/ff0a72fe
20 [Tapoo6pazoBanue u konaencanus. Vcnapenue | bubianorexa [IOK
https://m.edsoo.ru/ff0a740c
21 Kunenue. Y aenapHas Temiora bu6nuoreka [IOK

mapoo0pa3oBaHus U KOHICHCAIIUH.
3aBUCUMOCTh TEeMIIEPATypPhl KUTICHUS OT
aTMOC(EepHOTO TaBJICHHS

https://m.edsoo.ru/ff0a786¢
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bubmmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha OMpCaACIICHUC BJIAXKXHOCTU
BO3yXa

24

ITpuHIUIBI paOOTHI TEMJIOBBIX ABUraTENEH.
[TapoBast TypOuHa. J|Burarenb BHyTPEHHETO
CTOpaHHUs

25

KII/ TermoBoro nBurarens. Tenmnosbie
JBUTATENIH U 3alIUTa OKpYKarolel cpeibl

bubmmoreka [HOK
https://m.edsoo.ru/ff0a7c7c

5.12 Jlenp Havana
KOHTPHACTYIUICHUS
COBETCKOH apMHHU
MPOTHB HEMEIIKO-
(hanmmcTCKUX BOWCK B
ourse 1o MockBoii

26

3aKkoH COXpAaHCHUSA U IPCBPALICHUSA SHCPIUU B
TCIJIOBBIX IMpOoLeccax

22.12 Jlenb
SHEpreTHKa

27

[TonroToBka K KOHTPOJBHOU paboOTe MO TeEMe
"TenuoBble sBieHus. M3MeHeHnue arperaTHbIX
COCTOSIHUH BemecTsa"

bubnuoreka IHOK
https://m.edsoo.ru/ff0a83f2

28

KontponbHas pabora o Teme "TenoBsie
sBJICHUS. MI3MEeHeHne arperaTHbIx COCTOSSHAN
BenecTa”

bubnuoreka IHOK
https://m.edsoo.ru/ff0a86ae

29

Dnextpusans Ten. J[Ba poaa aIeKTPUYSCKIX
3apsiI0B

30

Ypoxk-uccienopanue "DIeKTpu3aus Tel
WHIyKUHUEW U MIPU CONPUKOCHOBEHUU"

31

B3anmopeiicTBre 3apsyKeHHBIX TeJl. 3aKOH
Kynona

bubmmoreka [HOK
https://m.edsoo.ru/ff0a87e4

32

OnexTpuueckoe noie. HanpspkeHHOCTD
anekTpuyeckoro nosst. [punmmn
CYNEPIO3ULIMH IEKTPUUECKUX MTOJIEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a8ala
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33 Hocurenu snekTpudeckux 3apsiaos. } 8.01 JleHp aeTcKoro
DneMeHTapHbI 3apsia. CTpoeHue atoMa KHHO
34 [TpoBOTHHMKY U AWDIICKTPUKHU. 3aKOH bubauoreka [IOK 11.01 [lens
COXpaHCHHUS AJICKTPHUECKOTO 3apsiia https://m.edsoo.ru/ff0a8ef6 pOCCHIICKOI meyaTn
35 Pemenue 3a1au Ha mpruMEHEHHE CBONCTB bubanoreka [IOK
JIEKTPUUYECKUX 3aPsIIOB https://m.edsoo.ru/ff0a90cc
36 DNEKTPUUECKUN TOK, YCIIOBUS €T0 bubanoreka [IOK
cyiiecTBoBanus. VicTouHuKH amektpudeckoro | https://m.edsoo.ru/ff0a95a4
TOKa
37 JIefCTBUS PJIEKTPUIECKOTO TOKA bubnuoreka [IOK
https://m.edsoo.ru/ff0a96b2
38 VYpoxk-uccienoanue "JleiictBue B 25.01 TaTbsiHuH
JJICKTPUYICCKOIO NOJIsI HA IPOBOJHUKHU U /CHb, JileHB
CTYJACHYCCTBA
39 DNEKTPUUECKUN TOK B METAJUIAX, )KUAKOCTIX U | bubamoreka [IOK 27.01 Jlens cHsATHSA
razax https://m.edsoo.ru/ff0a9838 0s10Ka/1BI TOpOaA
Jlenunrpana
40 DneKkTpruyecKas erb U €€ COCTaBHbIE YaCcTH )
41 Cuna toka. JlaGopaTopHas pabora bubauoreka [IOK
"H3mepeHue U peryJimpoBaHue CUIIbI TOKA" https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. BoiabTmerp. bubanoreka [IOK
Jlaboparopnas pabota "U3mepenue u https://m.edsoo.ru/ff0a%e14
peryJinpoBaHue HaNpsHKEeHU "
43 ConpoTHBIICHHE POBOAHKUKA. Y ACIIBHOE bubaunoteka [IOK
COIMPOTHUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
44 JlabopaTopHas paboTa "3aBUCUMOCTh bubaunoteka [IOK 19.02 [lens
AJIEKTPUUECKOTO COMTPOTHBIICHUS MpoBoaHMKa | https://m.edsoo.ru/ff0aa738 MOJIOZIOTO
OT €r0 JUIMHBI, TUIOIIA/IN MOMEPEYHOTO u3o0perares

cedeHus u marepuana”
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45 3aBUCHMOCTD CUJIbI TOKA OT HAIPSKCHHUS. bubanoreka LHOK
3akon Oma U1 yyacTKa HEeu https://m.edsoo.ru/ff0aad4a
46 JlabGopaTopHas pabora "HccienoBanue bubauoreka [IOK
3aBUCHMOCTH CHJIBI TOKA, HAYILETO Yepes3 https://m.edsoo.ru/ff0aa04e
PE3UCTOP, OT COMPOTHBIICHHSI PE3UCTOPA U
HaIpsDKEHUs Ha pe3ucrope”
47 [TocnenoBarenbHOE U MapaJLIEIBbHOE _
COCIMHEHUS MIPOBOJIHUKOB
48 Jlaboparopuas padota "IIpoBepka npaBmiia bubnmnoreka [IOK
CITOKEHHS HAIIPSLKEHUH TIPH https://m.edsoo.ru/ff0aaa58
MOCTIEIOBATEIIHFHOM COSIMHEHHUH JBYX
pe3uctopoB”
49 Jlaboparopuas padota "IIpoBepka npaBmiia bubnmnoreka [IOK
JUTSL CHJIBI TOKA IIPH HapajlieIbHOM https://m.edsoo.ru/ff0aadle
COEITUHEHUH PE3UCTOPOB"
50 Pemenue 3amau nHa npumeHenue 3akona Oma bubnuoteka [IOK
IUTSL Pa3IIAYHOTO COCTMHEHUS TIPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH JIEKTPUUECKOTO TOKA. bubnuoreka IIOK 21.03 ens 3emmu
3akon Jxoyns-Jlenma https://m.edsoo.ru/ff0ab124
52 JlaGopatopHnas pabora "Onpenenenue padotel | bubanoreka [IOK
Y MOIITHOCTH JICKTPHUYECKOT0 TOKa" https://m.edsoo.ru/ff0ab3e0
53 DJNEeKTpUYECKHUE IETH | MOTPeOnTeNn bu6mmoreka [IOK 27.03
AJIEKTpHUECKON sHepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660 Mesxynapoubiit
3aMBbIKAHUEC JACHb T€aTpa
54 [TonroToBka K KOHTPOJIBHOU pabOTE MO TeMe bubmmoreka [IOK

"DnexTpudeckue 3apsaapl. 3apsKEHHbBIE Tela U
ux B3auMoaencTBus. IlocToSHHBIN
BJIEKTPUYECKUAN TOK"

https://m.edsoo.ru/ff0abd2c
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95 KonTponbHas pabota mo Teme bubauoreka [IOK
"DnaekTpudecKue 3apsabl. 3apsbKeHHbIC Tema u | https://m.edsoo.ru/ff0abea8
ux B3auMoaercTus. ITocToSHHBIN
AJIEKTPUYECKUMA TOK"
56 [TocTostHHBIE MATHUTBI, KX B3aUMOJICHCTBUE 3.04 Jlenpb uupka
57 Ypok-uccinenosanue "M3yuenue nonen bubmauoreka [IOK
ITOCTOSIHHBIX MarHuTOB" https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe noje. MarautHoe nosie 3eMJH U bubanoreka [IOK
€ro 3HaYCHHE /IS J)KU3HU Ha 3eMIie https://m.edsoo.ru/ff0acOba
59 OmnbiT OpcTena. MarHuTHoOE 1Moje bubnuoreka [IOK
AIIEKTPUYECKOr0 TOKa MarHuTHOE 1moJie https://m.edsoo.ru/ff0ac1d2
KaTYIIKU C TOKOM
60 [IpuMeHEeHHE AIEKTPOMArHUTOB B TEXHUKE. bubmmoreka IIOK 28.04 BcemupHbIit
JlabopatopHas pabora "M3ydyeHue neicTBHs https://m.edsoo.ru/ff0ac74a ZICHb OXPaHBI TPy A
MarHUTHOTO TIOJISE Ha MMPOBOJIHUK C TOKOM"
61 ONeKTpoABUTaTENb NOCTOSHHOIO TOKA. bubnmoreka [JOK 28.04 BeemupHblit
Vcnonp30BaHue 3JEKTPOIBUTATENICH B https://m.edsoo.ru/ff0ac86¢ JCHb OXpPaHbl TPYyJa
TEXHUYECKHUX YCTPOUCTBAX M HA TPAHCIIOPTE.
JlaGopatopHnas pabora "KoHcTpyupoBaHue u
n3yudeHue paboThl dNIeKTpoABUTaATENSA"
62 OnpiTel Dapanes. 3aKOH AIEKTPOMarHuTHOM }
naaykuuu. [Ipasuno Jlenna
63 DnexTporerepatop. CriocoOb! MoTy4YeHUs ) 3.05 ens Connua
ANMEKTPUYECKON SHEPTUHU. DIICKTPOCTAHIINN Ha
BO300OHOBIISIEMBIX HCTOYHHKAX YHEPTUU
64 [TonroroBka K KOHTPOJIBHOU paboTe MO TEMe )
"DNeKTpUYeCKre U MarHUTHHIE SIBJICHUS"
65 KonrtponbHas pabora no Teme bubnumoreka [TOK

"DNeKTpUYEeCKUe U MarHUTHBIE SIBJICHUS"

https://m.edsoo.ru/ff0ach14

69



depepanbHan paboyasn nporpamma | Pusmka. 7-9 knaccbl (6a3oBbIi

66 PesepBHelit ypok. Pabora ¢ Tekctamu o teme | bubnuoreka [{OK
"TemoBble sBICHAS" https://m.edsoo.ru/ff0acc5e
67 PesepBHbIit ypok. Pabora ¢ Tekcramu o temMe | bubnunoreka [TOK 12.05 Beemupnbiii
"ITOCTOSIHHBIH AJIEKTPHUYCCKHIA TOK" https://m.edsoo.ru/ff0acdc6 A€Hb MEIMUMHCKUX
cecrep
68 PesepBHeIit ypok. Paborta ¢ Tekcramu 1o Teme | _
"MarHuTHbI€ sBIEHUA"
1| 9 knacc Mexannueckoe nBrxkeHue. MaTtepuanbHas }
TOYKa
2 Cucrema orcyera. OTHOCHTEIIBHOCTD bubnuoreka 1IOK 8.09 Jlens BOMHCKOI
MEXAHUYECKOTO JBIIKEHHUS https://m.edsoo.ru/ff0ad474 cnassl Pocenn.
Bopoaunckoe
CpaxkeHHe
3 PaBHOMEpHOE IPAMOJIMHEWHOE JBUKEHUE bubnuoreka [IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHOE NpsAMOIMHEHHOE ABMKEHHE. |
Cpenusisi 1 MTHOBEHHAsI CKOPOCTh
5 [IpsiMonrHEITHOE paBHOYCKOPEHHOE bubnuoteka [IOK
IBIKEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
6 CxopocTh MPSIMOJIMHEHHOTO )
PaBHOYCKOPEHHOTO IBIKEHH. ['paduk
CKOpPOCTH
7 JlaGopatopHnas pabota "Onpeznenenue bubnumoreka [TOK
YCKOPEHHsI TeJia MPU PaBHOYCKOPEHHOM https://m.edsoo.ru/ff0adb18
JBUKEHHUH 110 HAKIIOHHOW TIOCKOCTH"
8 CBobOonnoe magenue tea. OneITel [anumes B
9 PaBHOMEpHOE ABMXKEHME IO OKPYKHOCTH. bubnuoreka [TOK
[lepuon u yacrora oOpamenus. Jluneitnas u https://m.edsoo.ru/ff0ael76
YIJIOBasi CKOPOCTH
10 [leHTpOCTpEMUTETEHOE YCKOPEHHE
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11 I[Tepesiii 3axkoH HetoToHa. Bektop cuibl bubmmoreka LIOK 20.09 nenp
https://m.edsoo.ru/ff0ae612 POKICHUS
bennuncrayszena
D.D.,
MOPCILIaBOTCIIA
12 Bropoii 3akon Hetotona. ParonetictByromas | bubaunoreka [TOK
cuiia https://m.edsoo.ru/ff0ae72a
13 Tpertnii 3akon HetoTona. Cynepno3unust Cuit bubauoreka [IOK
https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha MPUMCHEHHE 3aKOHOB bubaunoreka [IOK
HeroToHa https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka bubnuoreka [IOK
https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anay no teme «Cuia yrnpyroctu» }
17 JlaboparopHas padota «Onpenenenue bubanoreka [IOK
KECTKOCTH TIPY>KUHBI» https://m.edsoo.ru/ff0aee28
18 Cuna TpeHus bubnuoteka [IOK 3.10 BecemupHblii
https://m.edsoo.ru/ff0af738 AACHb APXUTEKTYPbI
19 Pemenue 3anay mo Teme «Cumna TpeHUs bubauoreka [IOK
https://m.edsoo.ru/ff0afa26
20 Jlaboparopnas pabota "Onpenenenue bubauoreka [IOK
KO3 PHIIHEHTAa TPEHUS CKOIBKEHUS" https://m.edsoo.ru/ff0af8be
21 Pemenne 3ama4d no teme "3akonsl HeroToHa. bubnnoreka IIOK
Cuna ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
22 Cuna Ts5KeCcTH M 3aKOH BCEMHUPHOTO bubnumoreka [TOK
TATOTCHHS. Y CKOPEHHE CBOOOIHOTO TTaICHHSI https://m.edsoo.ru/ff0af044
23 Ypok-koHpepenius "JIBimkeHne Tex BOKPYT
rpaBHTAIMOHHOTO TeHTpa (CoTHeHas
cucrema). ['anaktuku"
24 Pemenue 3agau mo reme "Cuina TSHKECTH U bubmnuoreka [IOK

3aKOH BCEMUPHOIO TATOTEHUS"

https://m.edsoo.ru/ff0af5f8
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25 IlepBas kocmuueckas ckopocts. HeBecomocts | bubaunoreka [HOK
U TIEPETrPY3KH https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcHE MaTepHaATIbHOW TOYKH. bubauoreka [IOK
AbcomoTHO TBEP0E Teno. PaBHOBecue https://m.edsoo.ru/ff0afe36
TBEPAOTO TeJa C 3aKPEIEHHON OChIO
BpaIICHUS
27 MowmeHnT cuinsl. LleHnTp TspKecTH .
28 Pemenue 3amay mo reme "MOMEHT CUJIBL. bubanoreka [IOK
LlenTp TsDKECTH" https://m.edsoo.ru/ff0b02b4
29 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1O TEME bubanoreka HIOK
"Mexannueckoe nuxenue. Bzaumoneiicteue | https://m.edsoo.ru/ff0b0408
Ten"
30 KonTpomnpHas padota o Teme "Mexanndeckoe | bubamoreka [[OK
nBuxkeHue. Bzaumoneiicreue ten" https://m.edsoo.ru/ffOb06ec
31 Nmnynbe Tena. Umnynsc cuiibl. 3aKoH bubnnorexka HOK 7.11 dens
COXpaHeHHs UMITyJIbca. Ypyroe u Heynpyroe | https://m.edsoo.ru/ffOb07fa OkTs16pbCKOi
B3alMOJICHCTBHE pesomonnn
32 Pemenwue 3ama4 mo Teme "3aKOH COXpaHCHHUS bubmuorexa [JOK 16.11 Jlenn
umMmysca https://m.edsoo.ru/ffOb096c PAKETHBIX BOKCK
apTHLIIEpUU
33 10.11 Jdenn
poxnenus Tynosnesa
VYpoxk-koHpepeHus "PeakTHBHOE JBIKEHHE B AH.,
IPUPOJIEC U TEXHUKE" ABUAKOHCTPYKTOpa
34 bubmmnorexa LIOK
Mexanunyeckas padoTa U MOIIHOCTh https://m.edsoo.ru/ff0b0a84
35 Pabota Cuitbl TSKECTH, CHJIBI YIIPYTOCTH U CHJIBI bubmotexa [JOK
TpEeHUs https://m.edsoo.ru/ffOb0db8
36

Jlaboparophas padora «Omnpe/enenne padoThl
CWJIBI TPSHUSI IIPH PABHOMEPHOM JIBHXKEHUY TENa
10 TOPU30HTAITLHON TTOBEPXHOCTI)
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37 Ces13b dHeprun u padboTsl. [loTeHITMATBHAS 10.12 BcemupHsbrit
DHEPTHsI neHb hyTooIa
38 Kunernyeckas sneprust. Teopema o kunetnyeckoit | bubmmorexa LIOK
SHEPTHU https://m.edsoo.ru/ff0b0c32
39
7.12
MexnyHapoaHbII
JIEHb IPa)XJaHCKOU
3aKoH cCOXpaHEHHsI PHEPTUH B MEXaHHUKE aBHaLUU
40 JlaGoparophas padora «M3yueHue 3akoHa Bubnunoreka [IOK
COXPaHCHHUS SHEPTUI https://m.edsoo.ru/ffOb12fe
41 bubmuorexa LIOK
KosnebarenbHoe nBmKEeHHE U ero xapakrepuctuku | https://m.edsoo.ru/ff0b1858
42 3aryxaroiue Kojicoanus. BeiHyXIeHHBIC Bubnunoreka [IOK
kosebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MareMaTuyecKUi U NPYKUHHBIA MAaITHUKHU
44
VYpoxk-uccnenoBanue «3aBUCUMOCTb NEpUoaa
KOJIEOaHUH OT )KECTKOCTH MPY>KUHBI U MACChI Bbub6imoreka [IOK
rpy3a» https://m.edsoo.ru/ff0b197a
45 [IpeBparieHne 3HEPrUK IPU MEXaHUIECKUX
KoJe0aHUsIX
46 JlaGopatophas paborta «OnpeneneHue 4acToTsl U Bbub6imoreka [IOK
nepro/ia KoseOaHui MPYKUHHOTO MasTHUKA https://m.edsoo.ru/ffOblaec
4t JlaGopatopnas padora «IIpoBepka He3aBUCUMOCTH
nepuroza KojebaHuii rpy3a, moABemeHHoro kK HutH, | bubianorexa [IOK
OT Macchl Ipy3a» https://m.edsoo.ru/ff0b197a
48
11.12 denn
poxaenus ['ekropa
Mexanndeckue BOJHBI. CBOMCTBA MEXaHIMIECKIX bubmotexa [JOK JIyu bepnunosa,
BOJIH. [IpO/10JIbHBIC M MIONIEPEYHBIC BOJIHBI https://m.edsoo.ru/ff0b21fe KOMITO3HTOPA
49

Ypok-koHbpepeHiusa "MexaHu4eCKre BOJIHBI B
TBEPOM Tene. CelicMUUIeCKHe BOTHBI"
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50 27.01 [leHb cHATHUS
0JIoKaBI TOpOIa
3Byk. PacnipocTpanenue u oTpakeHueE 3ByKa Jlenunrpana
51 Ypok-uccienopanue "HabmoqeHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa U BBICOTa TOHA. AKYCTUYECKHUI
pe30HaHC
53 Ypok-koHbpepenius "YnpTpa3Byk u nuH(pa3Byk B | bubamoreka [IOK 21.01 Hdenn
PUPOAE U TeXHUKe" https://m.edsoo.ru/ff0b23ca WH)KEHEPHBIX BOWCK
4 N
5 [MoaroroBka K KOHTPOJIBHOH paboTe Mo Teme
"3akoHbI coXpaHeHus. Mexanudeckue konebanust | bubnuoreka [JOK
M BOJIHEI" https://m.edsoo.ru/ff0b25f0
55 KonTposbHas pabora o teme "3akoHbI
coxpaHeHusi. MexaHn4yecKkue KojaeOaHusl ¥ BOJHBI"
56 DIEeKTPOMArHUTHOE TIOJIE. DJIEKTPOMarHUTHHIS Bubnunoreka [IOK 4.01 Jlenp poxxaeHus
BOJTHBI https://m.edsoo.ru/ffOb2abe JIyu Bpaiins
57 CBo¥iCTBa 3JIEKTPOMAarHUTHBIX BOJH
58 VYpoxk-kondpepennus "llkana 3neKTpOMarHUTHBIX
BOJH. Mcnonab30BaHuE IEKTPOMArHUTHBIX BOJH bubmoteka [IOK 8.01 Jlenn geTckoro
JUIsl COTOBOWA CBsi3H" https://m.edsoo.ru/ffOb2fe6 KHUHO
59 Yoox. - )
pok-uccienoanue "M3yueHne cCBOMCTB
3JIEKTPOMATrHUTHBIX BOJIH C TIOMOIIEI0 MOOMITBHOTO | bubmuotexa [[OK 11.01 Bcemupusbrit
tenedona” https://m.edsoo.ru/ff0b2c6c nenp Criacu6o
60 Pemenwne 3anaq Ha onpe/ieieHNe YacTOThI U JTTHHBI
3JIEKTPOMATrHUTHOM BOJIHBI
61 DnekTpoMarHuTHas mpupoaa ceera. CKOpocTh bubmotexa [JOK
cBeTa. BoIHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Hcrounrku ceera. IIpsimonuneiinoe
pacrpoctpaHeHue cBeta. 3atMeHus CoiaHia u bubnmnorexa [IOK
JIynsl https://m.edsoo.ru/ff0b3658
63 3akoH oTpakeHHS cBeTa. 3epkaia. Pemenne 3amay | bubmmorexa [JOK

Ha IPUMCHCHUC 3aKOHA OTPAKCHUS CBCTA

https://m.edsoo.ru/ff0b38c4
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64 bu6nuoreka IJOK
Ipegomirenne cBeTa. 3aKOH IPEITOMIIEHHS CBETA https://m.edsoo.ru/ffOb3aea

65
[TonHOE BHYTpEHHEE OTPaXKCHHE CBETA.

Hcnonb30BaHue MONHOTO BHYTPEHHETO oTpakeHns: | bubmuoreka [IOK
B ONTHYECKUX CBETOBOAAX https://m.edsoo.ru/ff0b3c5c¢

66 JlaboparopHast pabota "HccnenoBanue
3aBHCHMOCTH YTJIa MPEIIOMIICHHUSI CBETOBOTO JTy4a
OT yIJja NaJieHus Ha rpaHulle "Bo3ayXx-CcTeksio""

67 Vpoxk-koupepenims "Mcmoap30BaHKe MOJTHOTO 23.02 Jlenn
BHYTPEHHETO OTPayKEHHUS: CBETOBOJIBI, 3amuTHAKA
OITHKOBOJIOKOHHAS CBsI3b" Oreuectsa

63 Bbu6nuoreka IJOK
JIunsel. OnTryeckas CUITa JTMH3BI https://m.edsoo.ru/ffOb3f2c

69 Bbu6nuoreka IJOK
[MTocTpoenne n300pakeHHH B JIMH3AX https://m.edsoo.ru/ff0b444a

70 JlaGopartopnas pabora "Onpenenenue GOKyCHOTO
PACCTOSIHUS ¥ ONTHYSCKOM CHIIBI COOMpPAIOIIICH Bubnunoreka [IOK
JIUH3E!" https://m.edsoo.ru/ff0b4206

71 15.02 Jlenn
Vpok-koHpepeHnus "OnTHyecKre JINH30BbIC Bbu6moreka [JOK posxnenns Lanuneo
npuGopsr” https://m.edsoo.ru/ffOcOa7e lanunes

72 bubmuorexa LIOK
['na3 xkak onTHYecKas cucTeMa. 3peHue https://m.edsoo.ru/ff0b4684

73 (24-30).03 Henens
Vpok-koupepennus "Jledexrs 3pennst. Kax JIETCKOH 1 5
COXpaHUTh 3peHue"” FOHOIIECKON KHUTH

74

Paznoxenue Genoro cBera B criekTp. OMBITH
Hprorona. CiioxeHHe CIIeKTPaIbHBIX [[BETOB.
Jucnepcus ceera

bu6nmoreka IJOK
https://m.edsoo.ru/ffOc0f4c
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75
JlaGoparopHas padora "OMBITHI 10 Pa3I0KCHHUIO
0eJoro cBeTa B CHEKTP M BOCTIPHATHIO IIBETa
MIPEAMETOB IPH UX HAOIIOACHUH Yepe3 IBETOBBIC bubmoteka [JOK
¢bubTphr” https://m.edsoo.ru/ffOc0e2a
76 1.03 Henb
Vpok-nipakTukyM "BosHOBbIE CBOMCTBA CBETA: OCHOBaHW
aucnepeus, uuTephepeHims u audpaxims’” OpmuTaka
” Bbu6nuoreka IJOK
Omneitel Pe3epdopaa u nianeTapuas Moaenb atoma | https://m.edsoo.ru/ff0c12a8
/8 IToctynatel bopa. Monens aroma bopa
9 Hcnyckanue u NOToneHNe CBeTa aTOMOM. Bu6mmoreka [TOK
KBantsl. JInHeiuaTeie CieKTpbl https://m.edsoo.ru/ff0c144c
80 Ypok-nipakTukyMm "HaOmroieHue crekTpos Bubnunoreka [IOK
ucnyckauus" https://m.edsoo.ru/ff0c1550
81 bubmuorexa LIOK
PagnoakTUBHOCTD U €€ BUIbI https://m.edsoo.ru/ff0c1672
82 bubmoteka [IOK
Crpoenue aTroMHOr0 siipa. HykiioHHas MOjienb https://m.edsoo.ru/ff0c18ac
83 bubmoteka [IOK
PanmoakTuBHbBIC peBpaieHus. M30Tombl https://m.edsoo.ru/ff0clal4
84 Pemenue 3amau no teme: "PagnoakTUBHEIE Bu6nuoreka IJOK
npeBpaieHus" https://m.edsoo.ru/ff0clb4a
85 ITepuon nonypacnaja
86 VYpoxk-koHdpepenuus "PagnoakruBHeie n3nyuenns | bubmmorexa LIOK 21.04 BeemupHslii
B IIPUPOJIE, MEAMIINHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126 JACHb HAYKH
87 SAnepHble peakiiu. 3aKOHBI COXPaHEHUS Bub6immoreka [IOK
3apsIOBOTO M MAaCCOBOTO YHCE https://m.edsoo.ru/ff0c1c58
88 DHeprus CBs3U aTOMHBIX sifiep. CBsI3b MaccChl U bubnmnorexa [IOK
SHEPrHU https://m.edsoo.ru/ff0cld7a
89 Pemenune 3amad o teme "SnepHbie peakmpm"
90

Peakuiuu cunTesa u aenenus saep. Mcrounuku
sueprun CojHIIA U 3BE3]T

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c1e88
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9a Vpok-koupepenuus "Snepras sHepreTukKa. 7.04 Jlens namstu
JleiicTBUS paIMOAKTUBHBIX U3ITYUICHHUI HA )KUBbBIC nmoruommX
OopraHu3msl" MOJIBOJTHUKOB
92 [MoaroroBka K KOHTPOJIBHOH paboTe Mo Teme
"DNeKTPOMarHuTHOE ToJIe. DIEKTPOMArHUTHBIS bubmmorexa [IOK
BoJiHbI. KBaHTOBBIE sIBICHUS" https://m.edsoo.ru/ff0c223e
93 KonTtponbsHas pabora mo Teme
"DNEeKTPOMarHuTHOE MoJie. DJIEKTPOMATHUTHBIE
BOJIHBL. KBaHTOBEIE sIBIICHUS"
94 [loBTOpenwue, o6o6menne. Jlaboparopusie padoter | bubmmorexa [IOK
mo Kypcy ""B3anmoneiictue ten" https://m.edsoo.ru/ff0c245a
95 [ToBTOpeHue, 0600IIeHNE. PelieHre pacueTHbIX 1
Ka4eCTBEHHBIX 3a/1a4 1Mo TeMe ""TernaoBsie bubmuorexa LIOK
nporeccor” https://m.edsoo.ru/ff0c2572
96 [ToBTOpenue, 0606meHne. Pemenne pacyeTHBIX U
KadecTBeHHbIX 3a7a4 1o TeMe "KII/] TemioBbix bubnmorexa [IOK
asurarenei” https://m.edsoo.ru/ff0c2a22
97 IToBTopenue, 0600IIcHKE. PelieHre pacyeTHbIX U
KauecTBEHHBIX 3a1a4 1o Teme "KIT/] Bubmoreka [JOK 3.05 Jlens Comnna
3JIEKTPOYCTAaHOBOK" https://m.edsoo.ru/ff0c2b30
98 [NorTOpenue, o6o6IIeHue. JlTabopaTtopHbie paboThl | bubiunoreka [IOK
110 Kypey "CseroBbie siBiIeHUs" https://m.edsoo.ru/ff0c2c52
99 [loBropenue, o6o0menue. Pabora ¢ Tekctamu 1o Bub6immoreka [IOK
Teme "3aKOoHbI COXpaHEHHUs B MeXaHUKe" https://m.edsoo.ru/ff0c2d6a
100 [loBropenue, o600menue. Pabora ¢ Tekctamu o Bub6immoreka [IOK 7.05 Jlenb pamo
teme "Konebanvs 1 BOJHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o6o6meHne. Pabora ¢ Tekcramu 1o bubnmnorexa [IOK
teme "CBeTOBBIE SIBIIEHMS" https://m.edsoo.ru/ff0c3044
102

[ToBTOpenue, o606meHne. Pabora ¢ Tekcramu 1o
teMe "KBaHToBas u suepHas ¢pusuka”
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