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1.Conepxanue yueGHOT0 mpeaMera.
Conep:xkanue o0yueHusi B 7 KJjacce.

®Du3uka 1 eé poJib B IO3HAHUM OKPY:KAIOIIEero MUpa.

®usuka - Hayka o npupoze. SBnenus npuponbl. PuU3NUECKUE SBICHUSA: MEXaHUYECKHUE,
TEIJIOBBIE, FEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BeaMuuHBL. M3Mepenue (Qusmuyeckux BenuuumH. Du3uveckue MpuOOPEHIL.
[TorpemnocTs u3mMepenuii MexxayHapoHas CUCTEMa €IUHUII.

Kak ¢usmuka u apyrue ecteCTBEHHbIE HAYKH M3Y4aloT Mpupony. EcTecTBeHHO-HAYYHBIH MeTox
MO3HAHMS: HAOJIO/IEHNE, TOCTAHOBKA HAYYHOI'O BOIIPOCA, BBIABM)KEHHUE THUIIOTE3, SKCIEPUMEHT
0 TIPOBEPKE TUIOTE3, 0ObSICHEHNE Ha0IIogaeMoro siBiieHus. Onucanue GU3NIecKux sBICHUH ¢
IIOMOIIBIO MOJIEJIEH.

JeMoHcTpanuu.

Mexanuyeckue, TEIIO0BbIe, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

dusnueckue npruOOpsl U MPoLEaypa IPSIMBIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM IPUOOPOM.
JlabopaTopHble pabOThI U OTBITHL.

Omnpenenenne 1EHbI IEIEHUS MKaIbl HK3MEPUTEIBHOTO pUodopa.

N3mepenne paccTOsTHU.

N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENA.

Onpenenenue pasmMepoB MaJbIX TEI.

W3mepenue TeMiieparypsl Ipy MOMOLIH KUKOCTHOIO TEPMOMETPA U JaTYMKA TEMIIEPATYPBhI.
[IpoBenenune uccienoBaHus MO MPOBEPKE T'MIOTE3bl: JAIBHOCTh IMOJETA IIAPUKA, MYIIEHHOI'O
TOPU30HTAIIBHO, TEM OOJIBIIE, YeM OOJIBIIE BHICOTA ITyCKa.

ITepBoHaya/ibHBIE CBe/IeHUSI O CTPOEHUH BelllecTBa.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mmepbl. ONbITHI, JOKa3bIBAIOIINE TUCKPETHOE
CTpOCHHE BEIECTBA.

JBwxenue wyactul BemiecTBa. CBS3b CKOPOCTH JIBJKEHHMSI YacTULl C TEMIEPAaTypOu.
BbpoyHnoBckoe nBmxenue, nuddysus. BzaumopeiicTBHe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJKUBaHUE.

ArperatHbie COCTOSHUS BEIIIECTBA: CTPOCHHE Ta30B, )KUAKOCTEH M TBEPABIX (KPUCTATUTHUYECKUX )
Ten. B3auMoCBS3b MeEXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX COCTOSTHUSAX M HX
ATOMHO-MOJIEKYJISIpHBIM cTpoeHHueM. OCOOEHHOCTH arperaTHbIX COCTOSSHUN BOJIBI.
JeMoHcTpanuu.

Hab6monenne 6poyHOBCKOTO JBUKEHUS.

Habmronenue nuddysu.

Hab6nronenue sinennii, 00bACHIIONTUXCS MPUTSHKEHUEM HIIH OTTAIKMBAHUEM YaCTHIl BEIIECTBA.
JlabopaTopHble pabOThI U OTBITHL.

Ornenka auamerpa aroma METOAO0M PsIIOB (C UCIoNIb30BaHUEM (hoTorpaduii).

OnBITHI IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHHUS Ta30B.

OMnbITHI 10 OOHAPYKEHHUIO ACHUCTBHUS CHUJT MOJICKYJISIPHOTO TIPUTSKCHHUS.

J{BUKeHHe U B3aUMO/IeiicTBHE TeJl.

Mexannueckoe aBuxkeHue. PaBHOMepHOoe W HepaBHOMepHoe nBukeHue. Ckopoctb. Cpemnsis
CKOPOCThH MPU HEPAaBHOMEPHOM JIBIKCHHH. Pacuér myTu 1 BpeMEeHH JIBHKCHUSI.

SIBnenue uHepuuu. 3aKOH MHEPHMHU. B3auMopeiicTBue Ten Kak NMpUYMHA U3MEHEHUsI CKOPOCTU
JIBIDKEHUS Tesl. Macca kak mMepa mHepTHocTH Tena. [ImoTHocTh BemecTBa. CBsI3h MJIOTHOCTH C
KOJIMYECTBOM MOJIEKYJ B €IMHHUIIE 00BEMA BEIIeCTBA.

Cuna Kak XxapakTepucTuka B3aumozercTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CUJIBl C TOMONIBIO JUHAMOMETpa. SIBJIeHHE TATOTEHUs U cujia TsokecTd. Cuia TSHKECTH Ha
Ipyrux mianetax. Bec tena. HeBecomocTh. CliokeHHe CUI, HATPABJIECHHBIX MO OJHOU MPSIMOI.



PaBuopeiictByromass cui. Cuna TpeHusi. TpeHHe CKOJIbXKEHHSI M TPEHHE MOKosA. TpeHue B
MIPUPOJIE U TEXHUKE.

JeMoHcTpanmu.

Haolnronenrne MexaHn4ecKkoro JBUKEHUS Tea.

H3mepeHne ckopocTy MPSIMOIMHEHHOTO ABMXKECHHUS.

HaburonieHue sBaeHUS MHEPIUH.

Habmoienue n3aMeHeHus: CKOpocTy MPH B3aUMOJICHCTBUH TEIl.

CpaBHeHHE Macc MO B3aUMOJICHCTBHUIO TEJl.

CiokeHue CuJl, HalpaBJICHHBIX 1O OJTHOU MPSIMOIA.

JlabopaTopHble paObOThI U OIIBITHL.

OnpeneneHnue CKOPOCTH PaBHOMEPHOTO  JBMKEHMs (IIapuKka B JKUAKOCTH, MOJENU
AIIEKTPUIECKOTO aBTOMOOWJIS M TaK Janee).

Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WM HIapUKa MO0 HAKIIOHHOW TJIOCKOCTH.
OripezenieHne mIoTHOCTU TBEPOTO Tea.

OnbIThI, JEMOHCTPUPYIOLIUME 33aBHCUMOCTh pacTskeHus (aeopmaruu) MpYKUHBI  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThL, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTb CUJIbI TPEHHSI CKOJIBKEHUS OT Beca Teja U XapakTepa
COIPUKACAIOIINXCS TOBEPXHOCTEH.

JlaBJjieHre TBEPABIX TeJl, )KMIKOCTEH U ra3os.

Jasnenue. CriocoObl yMEHbILIEHUSI U yBeJIM4YEHHUs AaBiieHus. [laBneHue rasza. 3aBUCUMOCTH
JaBJIeHUs ra3a oT 00béMa, Temneparypsl. Ilepenaua naBieHus TBEPABIMU TeJIAMU, KUAKOCTIMHU
u razamu. 3akoH llackans. ITHeBMarnueckue mMamuHbl. 3aBUCUMOCTb JAaBICHUS KUAKOCTH OT
ryounsl.  ['mppocratmueckuit  mapajgokc. CooOmarommecs  cocyasl.  ['mapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emiin u atMocepHoe aBieHue. [[puunHbl cynecTBOBaHUS BO3AYLUIHOW 000I0UYKN
3emin. Onbit Toppuuennu. M3mepenne atMocdepHoro aaBiaeHus. 3aBUCUMOCTb aTMOC(epHOro
JIaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11 n3mMepeHus: atMoc(epHOro JaBiIeHHUS.
JleiicTBuE XUAKOCTH M ra3a Ha MOTpyKEHHOE B HUX TeJo. BrITankuBaromas (apxuMenoBa) cuia.
3akoH Apxumena. [InaBanue ten. BosayxomnnaBanue.

JeMoHcTpanuu.

3aBUCHMOCTb JIaBJICHUS T'a3a OT TEMIIEPaTYpBhI.

Ilepenava naBieHMs )KUIKOCTBIO U Ta30M.

Coo0maronirecs: CoCy/sbl.

I'mapaBnuyeckuit mpecc.

[IposiBnenue necTBusi aTMOCHEPHOTO TABJICHHUS.

3aBUCUMOCTh BBITAIKMBAIOLIEH CHJIBI OT 00bEMa MOTPYKEHHOM YacTH Tela U IUIOTHOCTH
KHUJIKOCTH.

PaBeHCTBO BBITAIKMBAOIIEH CHIIBI BECY BBITECHEHHOM JKUKOCTH.

VYcnoBue miaBaHUs Tell: IJIaBaHUE WM MOTPYXKEHUE Tell B 3aBUCUMOCTH OT COOTHOIICHHUS
IUIOTHOCTEN TeJa U )KUJKOCTH.

JlaGopaTopHble pabOThI U OTIBITHL.

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOAE OT 00bEMa MOrPYKEHHOM B KHMJIKOCTb YacTH
Tena.

Omnpenenenne BHITAIKUBAIOIIEH CUIIBI, IEHCTBYIOIIEH Ha TEJIO, TOTPYKEHHOE B KUAKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CHWJIBI, JEUCTBYIOIIEH HA TEIO B MKUJIKOCTH, OT
Macchbl Tela.

OnBbITh, TEMOHCTPUPYIOIIHME 3aBUCUMOCTh BBITAJKHMBAIOIIEH CHJIBI, JEHCTBYIOLIEH HA TEJIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT TUNIOTHOCTHU >KUJIKOCTH.
KoHcTpynpoBanne apeoMerpa WM  KOHCTPYMPOBAaHHME JIOAKM M ONpelereHue  eé
IPY30I0ABbEMHOCTH.




PaGora u MOIIHOCTH. DHeEpPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocThie MeXaHU3MBI: pblyar, OJIOK, HAaKJIOHHAs IUIOCKOCTb. [IpaBuio paBHOBeCHs pblyara.
[IpumeHeHrne TpaBWJa paBHOBECHS pbluara K OJOKy. «30J0TO€ TMPaBUIIO» MEXaHUKU.
Koaddumuent mnomesnoro neiictBus (mamee - KIIJI) mnpocteix Mexanusmon. IIpocteie
MEXaHHU3MBI B OBITY U TEXHHKE.

Mexanuueckas sHeprusi. Kunerndeckas u noteHiuanpHas sHeprusi. [IpeBparienue ogHoro Buja
MEXaHHYECKOHN SHEPTUU B APYroil. 3aKOH COXpaHEHUS JHEPTHH B MEXaHUKE.

JeMoHcTpanmu.

[TprMepsI MPOCTHIX MEXAHU3MOB.

JlaGoparopHble pabOThI U OTBITHL.

Omnpenenenne pabOThI CHUJIIBI TPCHHS MPU PABHOMEPHOM JBMKEHHH Tella 10 TOPU30HTAIBHOMN
MOBEPXHOCTH.

HccenenoBanue yciaoBUi paBHOBECHUS phlyara.

N3mepenne KIIJ] HaKIOHHOM TIIIOCKOCTH.

W3y4eHne 3aKOHa COXPAHCHUS MEXaHHUECKOM SHEePTUH.

Conep:xanue o0yueHus B 8 kiacce.

TenoBble sABICHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUM CTPOEHHs BewiecTtBa. Macca u
pa3Mepsl aTOMOB U MoJieKyJl. ONbIThI, TOATBEPKIAIOIINE OCHOBHBIE MOJ0KEHHUSI MOJIEKYIISIPHO-
KHUHETUYECKOU TEOpHH.

Mogenu TBEPIOTO, KUAKOTO M Ta3000pa3HOTO COCTOSAHMM BemiecTBa. Kpucramwinueckue u
amop¢usbie Tena. OObsICHEHNE CBOWCTB ra3oB, )KUIKOCTEH U TBEPBIX TNl HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO-KUHETHUeCKOl Teopuu. C(CMauumBaHWE U KaNWUISIpHbIE sBIEHUsS. TermoBoe
pacIIpeHNe U CXKaTHE.

Temnepatypa. CBsi3b TeMIiepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIB)KEHUS 4YacTHll. BHyTpeHHss
sHeprus. CrocoObl U3MEHEHUs] BHYTPEHHEH SHEpruM: Teluionepesadya U COBEpLICHHE paboThl.
Bunel Tenonepenayn: TEMIONPOBOIHOCTb, KOHBEKIINS, U3TyUEHHE.

KonnyectBo TemnoTel. VYaenbHas TEMIOEMKOCTh BemlecTBa. TemnooOMeH U TemiioBoe
paBHOBecHe. YpaBHEHHUE TeIuloBoro OanaHca. IlnaBneHue m oTBepleBaHHE KPUCTANIMYECKUX
BEIIECTB. YenbHas TerwloTa IulaBieHus. [lapooOpazoBaHue u KoHJeHcauus. lcmapenue.
Kunenune. YnenpHas Teruiora mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIEPATYphl KUIEHHS OT
aTMOC(EpPHOTO JaBJIECHUS.

BnaxnocTs Bo3ayXa.

OHeprus TOIUIMBA. Y IeJbHasl TENJI0Ta CTOPAHHUS.

[Tpunuumns! padoTs! TermnoBbix Asurarenei KI1/1 termoBoro nsurarens. TemnoBble ABUTaTenu U
3allUTa OKPYKAIOLIEN CPEIBI.

3aKOH COXpaHEeHMsI U MPEBPALICHHS SHEPTUU B TEIUIOBBIX IpOIECCaXx.

JeMoHcTpanuu.

Hab6nronenne 6poyHOBCKOTO JBHIKEHUS.

Hab6monenue nuddys3un.

Habmtoienue siBieHnit cMauMBaHMs U KalWUISIPHBIX SIBJICHUH.

HabmioneHue TenaoBoro pacimpeHust Tei.

W3MeHeHune naBlieHus ra3a pyu U3MEHEHUH 00bEMa U HarpeBaHUH WM OXJIAXKICHHUH.

[TpaBuiia n3MepeHMs TEMIIEPATYPHI.

Bupasl Terionepenayn.

OxJaxJieHue Ipu COBEPLICHUN PaOOTHI.

HarpeBanue npu coBepuieHry paboThl BHEITHUMH CHUIaMH.

CpaBHeHuE TEMIOEMKOCTEN pa3InYHbIX BEILIECTB.

HaOironenne Kuneuus.




HabmoieHre moCcTosIHCTBA TeMIIEPATYPhI IPH TUTABJICHUH.

Mojenu TEeIUIOBBIX ABUTATEICH.

JIabopaTtopHble paOOTELI U ONBITEHI.

OnBITH O OOHAPYKCHHUIO TEHCTBUS CUIJI MOJICKYJISIPHOTO TIPUTSKCHHUSL.

OIBITHI 1O BRIPAIIMBAHUIO KPUCTAUIOB TOBAPEHHOM COJIM WIIH caxapa.

OnBITH 1O HAOIIOIEHUIO TEIUIOBOTO PACIIUPEHHUS Ta30B, )KUIKOCTEH 1 TBEPABIX

TEJL.

OmnpeneneHue JaBICHUS BO3yXa B OAJUIOHE IIIIPHUIIA.

OIBITHI, IEMOHCTPUPYIOIINE 3aBUCHMOCTh JTABJICHHS BO3yXa OT €ro 00bEMa M HarpeBaHUs WU
OXJIAXKICHMUSL.

[TpoBepka runoTe3sl JUHEHHON 3aBUCIMOCTH JUIMHBI CTOJIOMKA YKHIKOCTH B TEPMOMETPUYECKON
TpyOKe OT TeMIeparyphbl.

HaOimoienne M3MeHeHUs1 BHYTPEHHEH SHEPrUM Tejla B Pe3ylibTaTe TeIuionepeaadyd U padoThl
BHEIIHUX CHII.

HccnenoBanue sBICHUS TEIUIOOOMEHA MPU CMEIIMBAHUN XOJIOHON U Topsueit

BOJIBI.

Onpenenenne KOIWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOAOW MpHU TEIJIOOOMEHE C HarpeTbhiM
METALTUYCCKAM IATHHIPOM.

Omnpenenenue yneabHON TEIUIOEMKOCTH BEILIECTBA.

HccnenoBanue mpoiecca uCrapeHusl.

Omnpenenenre OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.

OnpeneneHue yIeabHON TETUIOTHI TUTABJICHUS JIbJIA.

DleKTpUYeCKHe U MATHUTHbIE SIBJICHUS.

Onektpuzanusi Ten. J[Ba poja aleKTpUYecKuX 3apsioB. B3aumonelcTBHE 3apsyKEHHBIX Tell.
3akon Kynona (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJl OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

DnekTpuueckoe mosie. Hanpsok€HHOCTH AyiekTpudeckoro mods. [Ipuammn

CYTIEPIO3UIINH YJEKTPUUECKUX MOl (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTapHBIM deKTpuyeckuil 3apsa. CTpoeHune aToma.
[IpoBOIHUKY M AUBIEKTPUKHU. 3aKOH COXPAHEHHUS AJIEKTPUUECKOTO 3aps/ia.

DIEeKTPUUYECKHUI TOK. Y CIIOBHS CYIIECTBOBAHUS IEKTPUIECKOTO TOKA. MICTOUHUKH TTOCTOSIHHOTO
ToKa. J[eCTBUSA SIEKTPUUYECKOTO TOKA (TEIUIOBOE, XUMMHYECKOE, MarHUTHOE). DIEKTPHUUECKUN
TOK B JKUJIKOCTSX M Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuueckoe HanpsbkeHue. COnpoTUBIEHUE MPOBOJAHMKA.
VYnenpHoe comnpoTHBiICHHE BemecTBa. 3akoH Owma mns ydactka 1ienu. [locrmemoBaTenbHOE U
napajuieIbHOE COEUHEHNE TPOBOIHUKOB.

PabGota ¥ MOIIHOCTH 3IEKTPUYECKOTO TOKa. 3akoH Jxoynsg-JleHma. DnexkTtpuueckue Uenu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKOe 3aMbIKaHUE.

[TocrosiHHbIE MAarHUTHI. B3anMo1eiicTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOe noJie. MarHuTHOE
nose 3eMiIM W €ro 3HaueHue s ku3Hu Ha 3emse. OnbIT Opcrena. MarHutHoe moJie
ANEKTPUYECKOTO TOKa. [IpMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBUE MarHUTHOTO MOJISt
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO TOKa. lMcnonb3oBaHue
ANIEKTPOJBUIATENIEN B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

OIBITHI QDapazes. SIBnenune ANEKTPOMATHUTHOU HHAYKIUH. [IpaBuno Jlenna.
Onektporedeparop. CrmocoObl TONYYEHHS JJICKTPUYECKOW DHEPruu. OIEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

JeMoHcTpanmuy.

DneKkTpuszanus Ted.

JIBa poJia ANEeKTPUYECKUX 3apsA0B M B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

YCTpOUCTBO U JEUCTBUE 3IEKTPOCKOIIA.

DJIeKTpoCcTaTUYECKast HHTYKLHS.




3aKOH COXpaHEHUs MEKTPUUECKUX 3apsI0B.

[IpOBOJHUKY U TUBTEKTPUKH.

MopenrpoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJISL.

M cTOYHMKHY ITOCTOSIHHOTO TOKA.

JleficTBUS 3IEKTPUYECKOTO TOKA.

DJIEKTPUUECKHUI TOK B )KUJIKOCTH.

I" a30BbIi pazpsi.

N3MepeHne cuiibl TOKa aMIIEPMETPOM.

W3mepeHne 31eKTpUYECKOro HalpsKEHUS. BOJIbTMETPOM.

Peocrar 1 MarazuH COIpOTHUBIICHUM.

B3auMozeiicTBuE NOCTOSIHHBIX MarHUTOB.

MonenupoBaHue HEBO3MOKHOCTH Pa3zeieHuUs OJICOB MarHUTa.

MopenrpoBaHue MarHUTHBIX MOJIEW MTOCTOSTHHBIX MarHUTOB.

OmneiT OpcTena.

MarnuTtHoe 1nosie Toka. JJIeKTPOMArHuUT.

JlelicTBME MArHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

DIIEKTPOABUTATEINb IIOCTOSTHHOTO TOKA.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

OmnbiThl Dapajes.

3aBUCUMOCTh HAINpaBJICHMUS] HHAYKIMOHHOTO TOKa OT YCIOBUM €ro BO3HHUKHOBEHUS.
DIIEKTPOreHepaTop MOCTOSHHOIO TOKA.

JlaGopaTopHbIe pabOThI U OMBITHIL.

OnpiTel MO HAOMIOAEHUIO DJIIEKTPU3alMU  Tell MWHAYKUHEH U TpU  CONPUKOCHOBEHHUHU.
HccnenoBanue eHCTBUS 3JEKTPUUECKOIrO MOJS HA MPOBOAHMKU M JIudjeKkTpuku. COopka u
poBepKa pabOTHI NEKTPUIECKON IIEMH MMOCTOSHHOTO TOKA.

W3mepeHue U peryJupoBaHHue CUIIbI TOKA.

W3MmepeHue U peryInpoBaHue HAPsHKEHNUS.

HccnenoBanue 3aBUCHUMOCTH CHJIBI TOKa, HIYIIEro yepe3 pe3ucTop,

OT CONPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS HA PE3UCTOPE.

OnBbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTh JIEKTPUUYECKOTO CONTPOTHUBIIECHUS TPOBOJHUKA OT €TI0
JUTHBI, TJI0IAIU ONEPEYHOr0 CEYEHHS U MaTepuara.

[IpoBepka mpaBWiIa CIOXEHUS HANPSHKEHUH TMPU  TOCIEA0BAaTENbHOM COEIMHEHUU JBYX
PE3UCTOPOB.

[TpoBepka npaBuia JUisi CUIIBI TOKA MPU MapajyieIbHOM COEAMHEHUH pe3ucTopoB. OnpezeneHue
paboThl ANIEKTPUYECKOTO TOKAa, UAyIEro depe3d pesucrop. OrmpeneneHre MOIIHOCTH
AIIEKTPUYECKOTO TOKA, BBIAEIIEMON Ha pe3ucrope. MccnenoBanue 3aBUCHUMOCTH CHJIBI
TOKa, HWAYLIETO 4yepe3 JIaMIIOuKYy,

OT HANPSKEHUSI HA HEW.

Omnpenenenne KIIJ[ narpeBaTens.

HccnenoBanre MarHUTHOTO B3aMMOJEMCTBHSI TOCTOSIHHBIX MarHUTOB.

W3yueHre MarHuTHOTO TOJISI TOCTOSIHHBIX MarHUTOB MPHU UX O0bEMHEHUH U pa3ieiIeHUN.
Uccnenoanue neicTBUS AIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUSA KATYIIKKA C TOKOM M MarHuTa
OT CHJIBI TOKA U HAIIPaBJIEHUS TOKA B KaTYIIIKE.

N3y4eHne aeficTBUsSI MArHUTHOTO 0JI HA IIPOBOJIHUK C TOKOM.

KoncTtpyrnpoBanue u nusydeHue paboThl AIEKTPOABUTATENS.

N3mepenue KIIJ[ anexTpoaBurarenbHol yCTaHOBKH.

OnBITHI IO MCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMATHUTHOW MHIYKIMH: UCCIEIOBaHHE M3MEHEHUI
3HAYECHUS U HAPABJICHUS] MHAYKIIMIOHHOTO TOKA.

Conep:xanue o0yueHus B 9 kiacce.



Mexanu4yeckue sBJIeHHA.

Mexanuueckoe nBukeHue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCHUTEIBHOCTH
MEXaHUYECKOrO0 JBWKEHHUs. PaBHOMEepHOe mpsMoiMHENHOe aBMkeHue. HepaBHoMmepHoe
npsiMOJIMHENHOe aBMkeHHe. CpenHssi U MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBUKECHUH.

Yckopenne. PaBHOycKOpeHHOE MpsIMOJUHEHHOe ABMkeHue. CBoOomHoe maneHue. OTMBITHI
[Nanunes.

PaBHOMepHOE nBHXEHME IO OKpYKHOCTH. [lepuon u yactora obpaienus. JIunelinas u yriosas
ckopocTh. LleHTpoCcTpeMHUTENIbHOE YCKOPEHHE.

IlepBbiii 3akoH Herorona. Bropoit 3akoH Herootona. Tperuit 3akoH Herorona. IlpuHiuun
CyNEPIIO3UIUHU CHIL.

Cuna ynpyroctu. 3akon ['yka. Cuina TpeHus: cuia TPEHUS CKOJIBXEHHS, CUJIa TPEHUS MOKOS,
Jpyrue BUbl TPEHUS.

Cuna TSKECTH U 3aKOH BCEMHPHOTO TATOTEHUS. Y CKOpeHHE CBOOOJIHOTrO mnajeHus. JBrkeHue
rianeT Bokpyr Connua. [lepBas kocmuyeckas ckopocts. HeBecoMoCTh U meperpy3Ku.
PaBHoBecue maTepuanibHON TOUKU. AOCOIOTHO TBEPAOE Teno. PaBHOBecue

TBEPJIOTO TENA C 3aKPEIIIEHHON OChbIO BpalieHus. MoMeHT cuibl. L[eHTp TsxecTH.

Umnynec Tena. M3meHeHwe wummynbca. Vmmynbc cuibl. 3aKOH COXPAaHEHUS! MMITYJIbCA.
PeakTuBHOE IBUKEHHE.

Mexanudeckasi paboTa U MOIIHOCTh. PaboTa cui TsKeCcTH, ynpyrocTH, TpeHus. CBs3b SHEpruu
u pabotel. [loTeHumanpHas DJHEpPrus Tena, IMOAHITOIO HaJ IOBEPXHOCTHIO 3EMIIU.
IToTrenumanbHas 3Heprus cxxaroil npyxxuHsl. Kunertndeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

JeMoHcTpanuu.

Habmroienne MexaHn4eckoro JBUKEHHS Tella OTHOCUTEIBHO Pa3HBIX Tel OTCUETA.

CpaBHeHue MyTell U TPaeKTOpUN ABMXKEHUS OJTHOTO U TOTO K€ TeJla OTHOCUTEIBHO Pa3HBIX TEJ
OTCUY€Ta.

N3mepenne CKOpOCTH U YCKOPEHUs MPSMOIMHENHOTO JABUKECHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO IBUKEHHUS.

Habmonenne ABM>XeHUs Tesla 0 OKPYKHOCTH.

HaOnronenne MexaHMUECKUX SIBIEHUH, MPOUCXOAAMX B cucteMe otcuéra «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUYKEHUH OTHOCUTEIBHO KaOMHEeTa PU3UKH.

3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.

Habmonenne paBeHcTBa CUJl IPU B3aUMO/IEWCTBUH TEJI.

M3MeHeHune Beca Tea Ipy yCKOPEHHOM JBUKECHUH.

Ilepenaya nMIrynbca Ipyu B3aUMOJEHCTBHAN TEII.

[TpeoOpa3oBaHus 3HEPTUH MTPHU B3aUMOAECHCTBHH Tell.

CoxpaHeHue UMIyJIbca IIPU HEYTIPYTOM B3aUMOJICHCTBUU.

CoxpaHeHue UMITyJIbCa IPU a0COIFOTHO YIIPYTOM B3aUMOJICHCTBUY.

Habmtoienue peakTHBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYEeCKOH 3HEPTUH MPH CBOOOTHOM Ha/IEHUH.

CoxpaHeHne MEXaHUYECKOW SHEPTUH MPH JBHKEHHUH TeJla N0 JEHCTBUEM IPY>KUHBI.
JlabopaTopHbie pabOThI U OMBITHL.

KoHcTpynpoBaHue TpakTa Uil pa3roHa M JajJbHEWUIIEr0 PpaBHOMEPHOTO JIBM)KEHUS IIapUKa WA
TEJIEHKKHU.

Omnpenenennue cpeqHeil CKOPOCTH CKOJIBKEHUsI OpycKa WM JIBUYKEHUS IIapuKa MO HAKJIOHHOMN
IIJIOCKOCTH.

OrnpeneneHne yCKOpeHUs Tea MPHU PaBHOYCKOPEHHOM JIBUKEHUH 110 HAKJIOHHOM IJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IyTH OT BPEMEHH IPH PaBHOYCKOPEHHOM JBIKEHHHM 0Oe3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIMOTE3BI: €CIM NPU PAaBHOYCKOPEHHOM JBM)KEHUHU 0€3 HadallbHOW CKOPOCTH IyTH
OTHOCSTCS KaK psAJl HEYETHBIX YHCEII, TO COOTBETCTBYIOIIUE IPOMEXKYTKHA BPEMEHN OJMHAKOBBI.




HccnenoBanue 3aBUCUMOCTH CHITBI TPEHHS CKOJIBKEHUS OT CHITBI HOPMAJIBHOTO JIaBJICHUSI.
Onpenenenne KodhHUIIMEHTA TPEHUS CKOJBKCHHS.

OnpeneneHue )XECTKOCTU TPYKUHBI.

Omnpenenenne pabOThl CUIIBI TPEHHS NMPU PAaBHOMEPHOM JIBKCHHUHU Tella 1O TOPU30HTAIBHON
MIOBEPXHOCTH.

Onpenencaue padbOThI CUJIBI YIIPYTOCTH MPH MObEME IPy3a C MCIIOJb30BAaHHEM HEIOIBUXKHOTO
Y TTOIBFKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Mexanu4yeckue KoJ1e0aHUs U BOJTHBDI.

KonebarenbHoe papukeHne. OCHOBHBIE XapaKTEPUCTUKU KojleOaHMH: IEpUOA, 4YacToTa,
aMmIuTyna. MareMatudecKuil M NPYKUHHBIA MasTHUKMU. lIpeBpamieHue sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxaromue KoyebaHusi. BwiHykaeHHbIe KoneOanusa. Pe3zonanc. MexaHndeckne BOJIHBI
CBolicTBa MeXaHM4YeCKUX BOJIH. [IpononbHbIe U nonepeuHblie BOJIHBL. JJJIMHA BOJIHBI U CKOPOCTh
€€ pacrpocTpaHeHHs. MexaHn4eCcKue BOJHBI B TBEPIOM TEJIE, CEUCMUYECKUE BOIHBI.

3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
JeMoHcTpanuu.

HaGnronenue koneGaHuii Tes1 O/ IEHCTBUEM CHJIBI TSDKECTH U CHIIBI YIIPYTOCTH.

Habmonenne xonebanuii rpy3a Ha HUTH U Ha IPY>KUHE.

HaOnroneHnue BoIHYX/IE€HHBIX KoJeOaHHi U pe30HaHca.

Pacrnipoctpanenue npoJoabHBIX U IONEPEYHBIX BOJIH (HA MOJIENH).

HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHUYECKHI pe30HaHC.

JlabopaTopHble pabOThI U OMBITHL.

Omnpenenenne 4acToThl U Meproia KoiaeOaHui MaTeMaTHYecKoro MasTHHKA.

OnpezaeneHye 4acTOThl U MepHoja KoieOaHUH NPy>KUHHOTO MasTHUKA

HccnenoBaHue 3aBUCMMOCTHY IIEpHoa KojeOaHU MOABEIIEHHOIO K HUTH IPpy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOAHNH MPYKMHHOTO MasiTHUKA OT MacChl Tpy3a.
[TpoBepka HE3aBUCHMOCTH NEepHOJIa KoJIeOaHH rpy3a, MOJBEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnbIThl, JIEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuojia KojeOaHWH MpPYKUHHOTO MasTHUKA OT
MacChl I'py3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUS.

DJIEKTPOMArHUTHOE TO0JIe U YJIEKTPOMATHUTHBIE BOJIHBI.

DNeKTPOMarHUTHOE MoJje. DIeKTPOMarHuTHbIEe BOJIHBI. CBOCTBa

AIIEKTPOMArHUTHBIX BOJIH. IIxana ANEKTPOMArHUTHBIX BOJIH. Hcnonp3oBanue
9JIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DneKkTpoMarHuTHas mpupoaa ceera. CKopocTh cBeTa. BoTHOBEIE cBOWCTBA CBETA.
JleMoHCTpaIum.

CBolicTBa AJIEKTPOMATHUTHBIX BOJTH.

BomHOBEIE CBOIICTBA CBETA.

JlaboparopHble paOOTELI M OIBITHI.

N3yuenne CBONCTB AIEKTPOMArHUTHBIX BOJIH C TIOMOIIbIO MOOUITLHOTO TenedoHa.

CBeToBbI€ SIBJICHUS.

JlyueBas Mozens cBeta. Mcrounuku ceeta. [IpsMonnHeliHOe pacipoCTpaHEeHUE CBETa. 3aTMEHUS
Counnna u JIynel. Otpaxenue cBera. [lmockoe 3epkano. 3akOH OTpa)KE€HHs CBETA.

ITpenomiienue cBeTa. 3aKOH NpenoMiIeHHs cBeTa. [loHOe BHyTpEeHHEE OTpaykeHUE

cBera. Mcronb30BaHNe MOJTHOTO BHYTPEHHETO OTPAKEHHSI B ONITHYECKUX CBETOBOJAX.

Jlunza. Xox ayded B nuH3e. OnTHueckas cucTema QoToarmapara, MUKPOCKONA U TEJIEeCKOIa.
I'ma3 kak ontuyeckas cucteMa. biIM30pyKOCTh U 1aTbHO30PKOCTb.



Paznoxenune Gemoro cBera B crekTp. OmbiTel HbioToHa. CliokeHHE CHEKTPaIbHBIX IIBETOB.
Hucnepcus ceera.

JeMoHcTpanmu.

[IpssMonMHEHOE pacIIPOCTPAaHEHUE CBETA.

OtpakeHue cBeTa.

[Tomryuenue n300pakeHHii B TIIOCKOM, BOTHYTOM M BBIITYKJIOM 3epkanax. [IpenomMieHue cBera.
ONOTUYECKUN CBETOBOJI.

Xon tyueit B coOuparomei Jnnse.

XoJ1 1ydeil B pacCcerBaroIei JIMH3E.

[Tomryuenue n300pakeHUl C TOMOIIBIO JTUH3.

[Tpunuun neiictBust Gporoamnmnapara, MUKPOCKOIIA U TEJIECKOIMA.

Mopens rnasza.

Pasnosxenue 6enoro ceera B CHEKTP.

[Toryuenue 6em0ro cBeTa MpH CIOKEHUH CBETA Pa3HBIX I[BETOB.

JlaGopaTopHble paOOThI ¥ OIBITHI.

WccnenoBanue 3aBUCUMOCTH yria OTpPaXKEHUs CBETOBOTO Jiyda OT yria majaeHus. W3yuenue
XapaKTepUCTUK M300pakeHus MpeaMeTa B TNIOCKOM 3epkaie. VccnenoBanue 3aBUCMOCTH yTiia
MIPEJIOMJIEHUSI CBETOBOT'O JIy4a OT yIJia MaJIeHUs Ha TPAHUIIE «BO3IYX-CTEKIION.

[Tomryuenue n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.

Omnpenenenne GPOKYCHOTO PACCTOSIHHUSI M ONTHUYECKOW CHIIBI coOmparoriei JUH3bI. OTMBITHI 110
pa3I0kKEHUIO OETIOro CBETa B CIEKTP.

OMBITHI O BOCIPHUSATHUIO I[BETA MPEAMETOB IIPH UX HAOTIOACHUH Yepe3 IBETOBBIC (DUIIBTPEI.

KBanTOBbIe siBJICHUS.

OmnbiTel Pesepdopaa u mianerapHas mozaenb atomMa. Mogens atoma bopa. Hcenyckanue u
MOTJIONIEHNE cBeTa aTOMOM. KBaHThI. JIMHEHYaThIe CIIEKTPHI.

PagnoakTuBHOCTH. Asb(da-, 6eTta- U ramma-usnydeHus. CTpoeHue aToMHOro sjpa. Hykionnas
MoJieldb aTroMHOro sapa. M3oronel. PaamoaktuBHble mpeBpauieHus. Ilepuon mnomypacnana
ATOMHBIX fAJIEP.

SnepHble peakuuu. 3aKOHBI COXpPAHEHHs 3apsAJ0BOIO M MAacCOBOTO 4YHCENl. DHEprusi CBs3U
aToMHbIX saep. CBsa3p Macchl M dHepruu. Peakumm cuHTe3a W geneHus suep. Mcrounuku
sHeprun CosHIA U 3BE3 .

SAnepnas sHepreruka. JleficTBYs paAMOAKTUBHBIX U3JIyYE€HUHN Ha )KUBBIE OPTaHU3MBI.

JleMOHCTpaIuu.

CIHeKTphI H3JIYYCHUS U TIOTJIOIICHHUS.

CrieKTpbl pa3IMYHbIX Ta30B.

CnekTp Bojopoaa.

Habmronenue TpekoB B kamepe BusbcoHa.

Pabora cuérdyrka HOHU3UPYIOIINX U3TyICHHH.

Peructparus uznydeHus mpupoIHBIX MUHEPAIOB U MPOIYKTOB.
JIabopaTtopHble paOOThLI M OIBITEHI.

HabnroieHre CruIonIHbIX U TMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.
HccienoBanue TPEKOB: U3MEPEHHUE YHEPTUHU YACTHIIBI IO TOPMO3HOMY TTyTH
(o ¢otorpadusm).

H3mepenue paairnoakTUBHOTO (OHA.

IHoBTOpPUTE/IBbHO-000011IA0 LM MOYJIb.

[ToBTOpUTENHEHO-0000IIAIOIINI MOAYIb TpEAHA3HAYSH JUIS CUCTeMaTH3aluu U 0000IIeHus
MPEIMETHOTO COACPKAHUSI U ONbITA ACSITENLHOCTU, TPUOOPETEHHOTO MPH U3yYEHUH BCETO Kypca
¢u3uKy, a TakKe Ui OATOTOBKM K OCHOBHOMY I'OCYJAapCTBEHHOMY SK3aMEHY IO (U3UKE I
00ydJaronuxcs, BEBIOPaBIINX 3TOT y4eOHBIN MpeIMeET.



[Tpu u3yyeHUN AAHHOTO MOIYJIS PEATU3YIOTCA U CUCTEMaTHU3UPYIOTCS BHUJbI JAEATEIbHOCTH, Ha
OCHOBE KOTOPBIX 00ECIIEUNBACTCS TOCTHIKEHUE MPEIMETHBIX U METANPEAMETHBIX IIAHUPYEMBIX
pe3ynbTaToB 00ydeHus, GOpMHUpPYETCS eCTECTBEHHO-HAyYHasi TPAMOTHOCTh: OCBOCHHE HayYHBIX
METOJIOB HCCJICIOBAHMS SBICHUN TPUPOJLI M TEXHUKH, OBJAJCHUE YMCHHSIMH OOBSICHSITH
buznyeckue SIBICHUS, TPUMEHSISI

MOJIyYeHHbIC 3HAHUS, PEIlIaTh 3a/1a4d, B TOM YHCIIE€ KaYeCTBEHHbBIC U HKCIIEPUMEHTAJIbHEIE.
[TpuHIMNIHATBHO AESITEILHOCTHBIM XapaKkTep JaHHOTO MOJIYJS peanu3yercs 3a CY€T TOro, 4To
0Oyuaroluecs BBIIOIHSIOT 33aHKsl, B KOTOPBIX UM MpEJIaracTcs:

Ha OCHOBE IOJIYYEHHBIX 3HAHMH pacHo3HaBaThb M HAYYHO OOBACHATH (PU3MUECKHE SIBICHUS B
OKpY Karolllel IPUPO/IE U IOBCETHEBHOM JKU3HH;

UCIIOJIb30BaTh HAay4Hble METOJbI HCCIeNOBaHMs (U3MUECKUX SBICHUH, B TOM YHCIE s
MIPOBEPKU THIOTE3 U MOJYyYEHUS TEOPETUUECKUX BHIBOJIOB;

OOBSCHATH HaydHble OCHOBBI HamOojee BaXXHBIX JIOCTHXKEHUH COBPEMEHHBIX TEXHOJOTHUH,
HarpuMep, MPaKTUYECKOr0 UCIOJIb30BAHUS PA3IMUYHBIX HCTOYHHUKOB YHEPTUU Ha OCHOBE 3aKOHA
MPEBpaICHHs] U COXPAHEHHSI BCEX M3BECTHBIX BUIOB YHEPTHUHU.

Kaxxgast u3 TeM 1aHHOTO MOJAYJIS BKIIFOUAET SKCIIEPUMEHTAILHOE HCCIeJ0BaHiE 00001IA0IEro
xapaktepa. Moaynb 3aBepuiaeTcs MPOBEIECHUEM AUAarHOCTUYECKOW U OLEHOYHOW paboThl 3a
KypC OCHOBHOTO 001I1eT0 00pa3oBaHusI.

2.J1nanupyemble pe3yJibTAThbl 0CBOCHHUS Y4eOHOI0 MpeaAMeTa.

JINYHOCTHBIE pe3yJIbTaThl

B pesynbraTte uzyuenus (pu3MKU Ha ypOBHE OCHOBHOT'O OOIIEro 00pa3oBaHMs y 00y4yarolerocs
OyayT chopMupOBaHBI CIIEAYIOIINE JINYHOCTHBIE PE3YIbTATHI B YACTH:

1) HaTPUOTUYECKOrO BOCIIUTAHHUSA:

IPOsIBJIEHUE UHTEPECA K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (PU3MUECKOI HAYKU;
[IEHHOCTHOE OTHOILIEHHUE K JOCTHXKEHUSM POCCUICKUX YUEHBIX -(DU3UKOB;

2) IPAKJIAHCKOT0 U TyXOBHO-HPABCTBEHHOI'O BOCIIUTAHUS:

TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJIEHMM OOIIECTBEHHO-3HAUUMBIX M STHYECKUX
npo0JieM, CBA3aHHBIX C IPAKTUUECKUM IPUMEHEHUEM JOCTHKEHUH PU3UKH;

OCO3HaHUE BAKHOCTH MOPaIbHO-3THYECKUX IIPUHIUIIOB B JEATEIBHOCTH YYEHOTO;

3) ACTETHYECKOTO BOCIIUTAHUSL:

BOCIIPUATHE SCTETUYECKHX KauecTB (DU3NYECKOM Hayku: €€ TapMOHHYHOIO MOCTPOCHHS,
CTPOrOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) LIEHHOCTH HAYYHOTO MO3HAHUS:

OCO3HaHHE IIEHHOCTH (PU3NYECKON HAyKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHUS MHpPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUH, BAXKHEUIIIEH COCTABIIAIOLIEN KYIbTYpPHI;

pa3BUTHE HAYYHOM JTF0003HATEIHLHOCTH, MHTEPECA K UCCIIeI0BATEIbCKON AeSITENbHOCTH;

5) (dbopMHpOBaHUS KYJIBTYPBI 3T0POBbS M SMOLIMOHATBHOTO OJ1aronoayyus:

OCO3HAaHHE IEHHOCTH Oe30MacHoro odpasza *U3HU B COBPEMEHHOM TEXHOJOTHYECKOM MHDE,
Ba)XHOCTH NpaBUJI 0€30MacHOro MOBEACHUS Ha TPAHCHOPTE, Ha JOPOrax, ¢ 3JIEKTPUYECKHM U
TEIJIOBBIM 000pPYI0OBaHUEM B JIOMAILIHUX YCIOBUSX;

c(OpPMHPOBAHHOCTh HaBblKa pe(IeKCHH, MPU3HAHUE CBOETr0 IpaBa Ha OIIMOKY M TaKOro ke
IIpaBa y Ipyroro 4ejioBeKa;

6) TPYOBOIO BOCIIUTAHHUS:

7) aKTUBHOE y4acTHE B PEUICHUH MPAKTHYECKUX 3a/1a4 (B paMKax CeMbH, 00pa30BaTeIbHON
OpraHM3ali, HACEJIEHHOIO0 IIYHKTa, POJHOTO Kpas) TEXHOJOTMYECKOW M COLMAIbHON
HAIpPaBJIEHHOCTH, TPEOYIOIIMX B TOM UKCie U (PU3HMUECKUX 3HAHUI;

UHTEpEC K MPAKTUYECKOMY U3yUeHHIO podeccuil, CBA3aHHBIX ¢ (PU3UKOIL;

8) JKOJIOTMYECKOTrO BOCIIMTAHHUSA:
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OpHEHTAIMS Ha IpUMEHEHUE (PU3NUECKUX 3HAHUU JJIs1 peUIeHUs 3a7a4 B 00JaCTH OKpY KaroIiei
CpGI[BI, HJIaHI/IpOBaHI/ISI HOCTYHKOB U OLOCHKMU HX BO3MOXXHBIX HOCJIG,HCTBI/Iﬁ JUISA OprX(aIOLHeﬁ
cpebl;

OCO3HaHHUE TJI00aTBHOrO XapaKTepa IKOJOTUISCKUX MPOOJIeM U IyTeH X PelIecHUS;

9) aJlanTalry K U3MEHSIONIUMCS YCIOBUSIM COITMAIBLHON M IPUPOJHOM CPEIIBL:

NoTPeOHOCTh BO B3aMMOJICHCTBHH IPH BBIOJHEHUH HCCIEIOBAHUNA M MPOEKTOB (PU3MUECKON
HaIpaBJI€HHOCTH, OTKPBITOCTh OMBITY U 3HAHUSIM APYTHUX;

MIOBBIIICHUE YPOBHS CBOCH KOMIIETCHTHOCTH 4Yepe3 MPAKTUIECKYIO JACSITeIbHOCTh; MOTPEOHOCTD
B (hpopMUpOBaHMU HOBBIX 3HAHHWH, B TOM 4HucCje (GOPMYIUPOBATHh HJICH, MOHATHS, THIOTE3bI O
bu3HYECKUX 00BEKTAX U SBICHUSX;

oco3HaHue AehUIIUTOB COOCTBEHHBIX 3HAHUM M KOMIIETCHTHOCTEH B 001acTH (PU3UKHU;
IUTAHUPOBAHKUE CBOETO PA3BUTHUS B MPUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUM;

CTPEMJICHHE aHAJIU3UPOBATh M BBIABIISATH B3aUMOCBS3U IIPUPO/IbI, OOIIECTBA M IKOHOMHUKH, B TOM
YHCJIC C UCIOIh30BaHUEM (PH3NICCKUX 3HAHUN;

OIICHKAa CBOUX JEHCTBUI ¢ y4ETOM BIMSHHUS HA OKPYKAIOIIYIO CPEy, BO3ZMOXKHBIX TNI0OATBHBIX
MTOCJIEICTBUH.

MeTanpenMeTHMe pe3yJbTaThbl

B pesynbrate n3ydeHus Gpu3ukyd Ha ypOBHE OCHOBHOI'O OOIIETro 00pa3oBaHUs y 00ydJaroOmIerocs
OyayT cQOpMHpPOBaHBI MeETalpEAMETHBIC pPE3yJbTaThl, BKIIOYAMOIINE I03HABATEIILHBIC
VHHUBEpCAIbHBIC YYeOHBIC NEHCTBUS, KOMMYHHKATHBHBIC YHHBEPCAIbHBIC YYCOHBIC JIECHCTBUS,
pEryJIsTHBHBIC YHHUBEPCAIbHBIC YICOHBIC ICHCTBHSL.

OBnajieHHe YHUBEPCAIBHBIMU YU€OHBIMHU IO3HABATEIALHBIMM JIEHCTBUIMU:

1) 0a30BbI€ JJOTUYECKHE AEHCTBHUS:

BBISIBJISITH M XapaKTePU30BaTh CYIICCTBEHHBIC MPU3HAKK OOBEKTOB (SBJICHHIA); YCTAaHABIMBATH
CYIIECTBEHHBIN MPU3HAK KITACCUPHUKAIINH, OCHOBAHHS JIs1 000OIICHUS U CpaBHEHUS,

BBISBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHUST B paccMaTpuBaeMbIX (HaKTax, ITaHHBIX U
HAOJTFOICHUSX, OTHOCSIIMXCS K (PU3UUECKUM SIBIICHHSIM;

BBISBJISITh TPHYUHHO-CJICICTBEHHBIC CBSI3HM TPU M3yYCHUH (DU3MUSCKUX SBICHUH U MPOIIECCOB,
NPOBOJIUTHh BBIBOJBI C KCIIOJIb30BAHUEM JICIYKTUBHBIX W HMHIYKTUBHBIX YMO3aKJIFOUCHHIA,
BBIJIBUTATh THITOTE3bI O B3aUMOCBSI3IX (DU3MUYSCKUX BEINIVH,

CaMOCTOSITENIbHO BBIOMpPATh CHOCOO pelieHus yueOHoW (u3uueckod 3amauu (cpaBHEHHE
HECKOJIbKUX BapHAHTOB PEIICHUs, BBIOOp Hamboyiee MOIXOJAIIET0 ¢ yU4ETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTCPHUCB).

2) 0a30BbIE€ MCCIIENOBATEILCKUE ACHCTBH:

MCIIONIb30BAaTh BOMPOCHI KaK WCCIEIOBATeIbCKUNA HMHCTPYMEHT TO3HAHMS; MPOBOIUTH IO
CaMOCTOSITEIIbHO COCTaBJICHHOMY IUIAHY ONBIT, HECIIOKHBIH (U3WYSCKUH IKCIEPUMEHT,
HeOOoJIbIIoe HecleoBaHne GU3UMUECKOTO SBICHHUS,

OIICHWBATh HAa MPUMEHHMOCTH M JIOCTOBEPHOCTh WH(MOPMAIHIO, TOJIYYCHHYI0 B XOJe
WCCJICTOBAHMSI MITU DKCTIEPUMEHTA;

CaMOCTOSITEILHO (OPMYyITUPOBAaTh OOOOMIEHUS W BBIBOABI 1O pPe3yJabTaTaM IPOBEIAEHHOTO
HaOJIOEHUS, OIBITA, UCCIIEIOBAHNS;

MIPOTHO3MPOBATH BO3MOXKHOE JaJIbHEHIIee pa3BUTHE (U3HUSCKUX MPOIIECCOB,

a TaKk)Ke BBIJBHUTaTh MPEIIOIOKEHHS 00 MX Pa3BUTHU B HOBBIX YCJIOBHSX M KOHTEKCTaX.

3) pabora ¢ nHGOpPMAIHEA:

NPUMEHSTh Pa3InYHbIC METOJIbI, HHCTPYMEHTBI U 3aIPOCHI MPH MOKCKE U 0TOOpE WHPOpMAIUN
WM JAHHBIX C YYETOM MpPEASIOKEHHOHN yueOHOo# Gu3ndeckoii 3a1auu;

aHAJTM3UPOBATh, CHCTEMATH3UPOBATh U UHTEPIPETUPOBATH UHPOPMAITUIO

pa3IMYHBIX BUIOB U (DOPM IIPEICTABICHHS,
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CaMOCTOSITEIbHO  BBIOMpaTh ONTHMaIbHYIO GOpMy TIpeACTaBiIeHUs HWHpopManuu U
WUTIOCTPUPOBATH peliacMble 3a7a9i HECIIOKHBIMU CXEMaMH, TUarpaMMaMu, WHOUW rpadukoi u
UX KOMOMHAIUSMU.

OBiiajieHue YHUBEPCAIbHBIMU y4eOHBIMA KOMMYHHUKATHBHBIMU JCHCTBUSIMHU:

1) obIeHue:

B X0JI¢ OOCYXIeHHUsT yd4eOHOro Marepuayia, pe3yilbTaTOB JIA0OPATOPHBIX PabOT M TPOEKTOB
3aJaBaTh BOMPOCHI MO CYHIECTBY 00CYX/IaeMOil TeMbl M BBICKA3bIBaTh WJICH, HAlleJICHHbIC Ha
peleHne 3a7a9u U MoJIepKaHue 0JIaroKenaTeIbHOCTA OOIIEHMS;

COTIOCTABJISITh CBOM CYXJACHUS C CYXACHUSIMH IPYIMX YYaCTHHKOB Juaiora, oOHapyXUBaTh
pPa3JIMYME U CXOJICTBO MO3ULIHIA;

BbIpaXaTh CBOI TOYKY 3PEHHS] B YCTHBIX M IMHUCbMEHHBIX TEKCTax; MyOJUYHO IMPEJCTABIATH
Pe3yJIbTaThl BEITOTHEHHOTO (DU3MYECKOTO OMBITa (IKCIIEPUMEHTA, UCCIICOBAHUS, TPOCKTA).

2) COBMECTHAs NeATEIbHOCTh (COTPYIHUYECTBO):

MOHMMATh W WCIOJh30BaTh IMPEUMYIIECTBA KOMAHIHOW W WHAMBHIAYAIBHOH padOThI IpHU
pelIeHnH KOHKPETHON (PU3NYECKOM MPOOIEMBI;

MPUHUMATH 1M COBMECTHOU ACSATEIHHOCTU, OPraHU30BBIBATH JEHCTBUS 1O €€ JOCTHKEHUIO:
pacnpenensats poiu, oOCYKIaTh MPOLIECCHl U Pe3yibTaThl COBMECTHOW paboThl, 0000IIaTh
MHEHHUSI HECKOJIBKUX YEJIOBEK;

BBITMIOJHATH CBOIO YacTh pabOThI, JOCTUTAsl KAYECTBEHHOT'O PE3yJbTaTa 0 CBOEMY HAIPaBICHUIO
Y KOOPAWHHUPYS CBOU JICUCTBHUS C APYTUMHU WICHAMH KOMAH/IbI,

OIICHMBAaTh KayeCTBO CBOEro BKJaJa B OOUIMII MPOAYKT IO KPHUTEPHUSM, CAMOCTOSTEIBHO
c(hopMyITUPOBAaHHBIM YYACTHUKAMH B3aHMOICHCTBHS.

OBnajieHre YHUBEPCAIbHBIMU YYCOHBIMH PErYISITHBHBIMU ACHCTBUSIMHU:

1) CaMOOPTraHU3AITHSL:

BBISIBJISITH MPOOJEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTYyallUAX, TPEOYIOIIUX s pPEeleHUs
(bu3nyecCKuX 3HAHMI;

OPUEHTUPOBATHCSA B PA3NUYHBIX MMOAXO0JAX MPHUHATHUS pPEUIeHHH (MHIWBUIYaTbHOE, TMPUHSATUE
pelIeHys B rpymIe, NPUHITHE PEILIEHUH TPYIIoil);

CaMOCTOSITENIbHO COCTaBIISATh aJTOPUTM pelIeHUs PU3NUYECKON 3a7aun UK TUTaHA UCCIIeI0OBaHUS
C Y4Y€TOM UMEIOIUXCI PECYpCOB W COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATH
npeJyiaraeMble BApHAHTHI PEIICHHUI;

IIPOBOAMTH BHIOOP U OpaTh OTBETCTBEHHOCThH 32 PELICHHE.

2) CaMOKOHTPOJIb:

JlaBaTh OIEHKY CUTYyaIlMU U TIpeajiaraTh miaH e€ n3MEHEHUS;

OOBSACHATH MPUYUHBI TOCTHKEHUS (HEAOCTHUKEHHS) Pe3yIbTaTOB JIEATEIbHOCTH, JaBaTh OLEHKY
IPUOOPETEHHOMY OIIBITY;

BHOCHTh KOPPEKTHBBI B JESATENBHOCTh (B TOM YHCIE B XOJ BBIMOIHEHUS (HU3UUECKOTO
WCCJICIOBAaHMUS WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENHCTB, M3MEHUBIIUXCS CHUTYaIlUMH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUSM.

3) OMOIMOHANBHBIN HHTEIICKT:

CTaBUTH ce0s1 HA MECTO JPYroro YesloBeKa B XOJE CIOopa WJIM JUCKYCCHHM Ha HAy4YHYIO TEMY,
MOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JAPYTOTO.

4) MIPUHATHE ce0s1 U APYITUX:

MpHU3HaBaTh CBOE MPaBO HA OMIMOKY MPHU perieHnH (PU3MUECKUX 3a/1a4 WU B YTBEPKICHHUSIX Ha
Hay4HBIE TEMBI U TAKOE YK€ TIPaBO JIPYroTo.

IIpeaMeTHbIe pe3y/ibTaThl.

1) monumanue poiau (GU3NKKA B HAYYHOH KapTUHE MHUpPA, CPOPMHUPOBAHHOCTH 0a30BBIX
MPEJACTAaBICHUA O 3aKOHOMEPHOM CBSI3M M IMO3HABAEMOCTU SBJIEHUW MPUPOABI, O POJIH
JKCIIEpUMEHTa B (PU3MKeE, O CUCTEMOOOpa3ytoiei poiu GU3NKHU B pa3BUTUU €CTECTBEHHBIX HAYK,
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TEXHUKH W TEXHOJIOTHH, 00 »dBOMIONMH (U3HYECKUX 3HAHWM W WX POJU B IEIOCTHOM
€CTeCTBEHHOHAYYHOUH KapTHHE MHpPA, O BKJIAJE POCCHICKHUX M 3apYOEKHBIX YUCHBIX-(H3UKOB B
pa3sBUTHE HayKu, OOBSCHEHHE TIIPOLIECCOB OKPYKAIOIIEr0 MHpa, pPa3BUTHE TEXHUKU U
TEXHOJIOTHI;

2) 3HaHM O BUJAX MaTepuu (BELIECTBO M IIOJIE), O JBMXKEHUHM KaK CIIOCO0E CYyIECTBOBAHUS
MaTepuH, 00 aTOMHO-MOJIEKYJSIPHOM TEOPHHM CTPOCHUS BEIIECTBA, O (PU3MUECKOW CYIIHOCTU
SBJICHUHA NPUPOAbl (MEXaHWYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHHE
pa3nuyath  sBIEHHS (paBHOMEPHOE M HEPaBHOMEPHOE JIBXKEHHE, PABHOYCKOPEHHOE
OpSAMOJIMHEHHOE  JBH)KEHUE, DPABHOMEpPHOE  JIBUKEHHE 10  OKPY)KHOCTH, HHEpLHS,
B3aMMOJIEICTBHE TEJI, pABHOBECUE MAaTEpUAIIbHOM TOYKHM U TBEPAOIO TeNa, Neperada JaBIcHUs
TBEPJbIMU TeJIaMH, XKHUJIKOCTSIMU U I'a3aMH, IUIaBaHUE TeJ, KoiebaTeabHOoe ABUKEHHUE, PE30HaHC,
BOJIHOBOE JIBUKECHHUE, TEIIJIOBOE JBM)KEHUE YACTHII BEUIECTBA, MU (y3Hs, TEIUIOBOE PACIIUPEHUE
U CKaThe, TEeINIOOOMEH U TEIUIOBOE paBHOBECHE, IUIABICHHWE M KpHUCTAJLIM3alMs,
napooOpa3oBaHue (MCIapeHUe U KUTICHUE) U KOHICHCALIMS, JICKTPHU3aIUs TeJl, B3aUMOJCHCTBUE
JNEKTPUUECKUX  3apsA]oB, JIEHCTBHA  DJIEKTPUYECKOIO  TOKA, KOPOTKOE  3aMbIKaHUE,
B3aMMO/JICHICTBHE MAarHWTOB, AJIEKTPOMArHWTHAs WHIYKIHS, IEHCTBHE MarHUTHOTO IIOJIsi Ha
IPOBOJHUK C TOKOM, IPSIMOJIMHEHHOE paclpoCTpaHEHHE, OTPaKEHUE M IPEIOMIIEHHE CBETa,
JUCIIepCUusi  CBETa, pa3JIOKEHHWE CBETOBOI'O  H3JIyY€HUS B CIEKTp, €CTECTBEHHas
PalMOaKTUBHOCTb, PAJUOAKTUBHBIE [IPEBPAILEHHS ATOMHBIX s1JIep, BO3HUKHOBEHHUE JIMHEHYaTOro
CHEeKTpa W3JIyYeHHs) MO ONHCAHUI0 HMX XapaKTePHBIX CBOWCTB W Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIUX JIaHHOE (PU3MUECKOe SIBJIEHUE, YMEHHE pacHoO3HaBaTh IPOSBICHUE
U3YYEHHBIX (PU3MUYECKUX SBICHUH B OKPYKAIOIMIEM MHpPE, BBLICISAS HMX CYyHIECTBEHHBIC
CBOWCTBA/NPU3HAKY;

3) BiajgeHHe OCHOBAaMH IOHATUHHOTO amnmapara W CHMBOJHYECKOTO sI3bIKa (U3UKH U
UCIOJIb30BaHUE MX ISl pellleHUs Y4eOHBIX 3aJady, yMEHHE XapaKTepu30BaTh CBOMCTBA Tell,
¢du3nveckue SIBICHUS W TPOLECCH], UCHOIB3yd (PyHIAaMEHTalIbHBIE W SMIUPUYECKHE 3aKOHBI
(3axon Ilackans, 3akoH Apxumena, MpaBUJIO pblYara, 30JI0TO€ MPABHJIO MEXAHUKH, 3aKOHbI
U3MEHEHHS M COXPaHCHHMS MEXaHMUYECKOW JHEPruu, ypaBHEHHE TEIUIOBOro OanaHca, 3aKOH
COXpPaHEHMsI UMITYJIbCa, 3aKOH COXPaHEHHsI SJIEKTPUUECKOTO 3apsi/ia, MPUHIUI OTHOCUTEIbHOCTH
[anumnesi, TPUHIUN CYTEPIO3UIIMU CWJI, 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOTO TATOTCHHS,
TEOpeMa O KHHETUYEeCKOW DSHEepruM, 3aKoH ['yka, OCHOBHBIC MOJIOKEHHS MOJIEKYJISPHO-
KWHETHYECKOW TEOpUH CTPOCHHUS BellecTBa, 3akoH KyioHa, NpUHIMII CYNEepPHO3UIUU
ANIEKTPUUYECKUX Tosied, 3akoH Oma jans ywyactka 1nenu, 3akoH JDxoyns-JIeHuma, 3akoHBI
NPSMOJIMHEHHOTO PacIpOCTPAHEHUS, OTPAXKEHHUS W TPEJIOMIICHHUSI CBETA); YMEHHE OIHCHIBATH
U3y4eHHbIE CBOICTBA TeN M (pU3HUECKUE ABICHUS, UCTIONIb3Ys (PU3NUECKUE BETUUNHBI;

4) ymeHue NMpOBOJIUTH NPSMble M KOCBEHHbIE M3MEPEHMsI (PU3NYECKMX BEIUYMUH (PACCTOSIHUE,
IPOMEXYTOK BpEMEHM, Macca Teja, 00beM, CHJa, TeMIeparypa, OTHOCUTEIbHas BIaKHOCTh
BO3[yXa, CHJa TOKA, HaINpsDKEHHWE, COINPOTUBIEHHE) C UCIHOJIb30BaHUEM AaHAJOTOBBIX U
U(PPOBBIX U3MEPUTENBHBIX MPHOOPOB; MOHUMAHNE HEM30EKHOCTH MOTPEIIHOCTEN (PU3HUecKuX
U3MEpeHUH; yMEHHE HAaXOIUTh 3HAUCHHE H3MEPSeMON BEIMYMHBI C TOMOIIBIO YCPETHEHUS
pe3yJIbTaTOB CEPUU U3MEPEHUH U YUUTHIBATh MOTPEIIHOCTh U3MEPEHNUH;

5) BiazeHue OCHOBAaMU METOJOB HAY4YHOIO IMO3HAHUS C YYETOM COONIOACHUS TpaBUII
6e30macHoro Tpyja:

HaOmo/ieHue (U3NYECKUX SIBJICHUN: YMEHHE CaMOCTOSITEIbHO COOMpPAaTh SKCIEPUMEHTAIBHYIO
YCTAHOBKY M3 JaHHOTO Habopa O0OpYAOBaHUS IO WHCTPYKLMH, ONMMCHIBATH XOJ OMBITA U
3aIUCBIBATh €TO PE3YNIbTaThl, POPMYINPOBATH BHIBOJIBI,

IPOBE/IEHUE TPSMBIX U KOCBEHHBIX HM3MEpPEHUH (DU3NYECKHX BEIMYUH: YMEHHE IJIAHUPOBATH
U3MEPEHUs, CaMOCTOSITETbHO COOMpPATh AKCIEPHUMEHTAIBHYI0 YCTaHOBKY TI0 WHCTPYKIIWH,
BBIYUCIIATh 3HAUEHUE BETMYMHBI U aHAJTU3UPOBATh MOJIyYEHHBIE Pe3yJbTaThl C YU€TOM 3aJaHHON
HOTPEIIHOCTH PE3YJIbTaTOB U3MEPEHUN;

NPOBEICHUE HECIOXKHBIX OSKCIIEPHUMEHTAIBHBIX HCCIICAOBAaHUM; CaMOCTOATENbHO COOUpPATh
9KCHEPUMEHTAJIbHYI0 YCTAaHOBKY M IPOBOJAUTH HCCIEIOBAaHME IO MHCTPYKLUH, NPEACTaBIATH
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IOJIy4EeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEJIMYMH B BUAE TAaONHULl U Tpa(UKOB, YUYHUTHIBATh
MOTPELIHOCTH, JEJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCIIECOBAHMUS;

6) MOHMMAaHUE XapaKTEePHBIX CBOMCTB (PU3MUECKUX Mojelell (MaTepuaibHas TOUKa, a0COIIOTHO
TBEP/0E TEJI0, MOJIEIU CTPOEHMSI Fa30B, )KUJKOCTEN U TBEPABIX TEl, IIJIaHETapHAasi MOJEIb aTOMa,
HYKJIOHHAasi MOJEJIb aTOMHOTO sJIpa) U yYMEHHE NPUMEHATh UX JUId OObACHEHHs (PU3MUECKUX
IIPOLIECCOB;

7) yMeHue OOBSCHATh (PU3NYECKHE IMPOLECCHl M CBOWCTBA TEJ, B TOM 4YMCJIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa, B YAacCTHOCTH, BBIABIATb IPUUHUHHO-
CJICZICTBEHHBIE CBSI3U U CTPOUTH OOBACHEHHME C ONOPOI Ha M3y4YEHHBbIE CBOMCTBA (PU3MUECKUX
SBJICHUI, (PU3NUECKUE 3aKOHBI, 3aKOHOMEPHOCTH M MOJIEIIH;

8) yMeHHe pemiaTh pacyeTHble 3a1aud (Ha 0a3e 2 - 3 ypaBHEHHI), MCIOIb3Ys 3aKOHBI U
(dopMyIbl, CBsI3bIBAIONINE (PU3UYECKUE BEIWYHHBI, B YACTHOCTH, 3alMCHIBATh KPATKOE YCIOBUE
3ajlauyl, BBIABJIATH HEJOCTAIOIINE JaHHbIE, BBIOMPATh 3aKOHBI U (hOPMYJIbl, HEOOXOAUMBIE IS €€
pelIeHHs, HCHOJb30BaTh CIPABOYHBIE JAHHBIE, [POBOJUTH pPacyeTbl U  OLIEHUBATh
PEATMCTUYHOCTh IOJIyYEHHOI'O 3Ha4YeHHUs (u3nyecKod BeIMUYUHBI; YMEHHE OIpelelsiTh
pa3MepHOCTh (PU3NIECKOI BETMUNHBI, TIOTYYEHHON IPU PEIICHNH 33/1a4H;

9) ymMeHMe XapaKTepU30BaTh MPUHIMIBI JEHCTBUS TEXHUYECKUX YCTPOMCTB, B TOM 4YHCIE
OBITOBBIX TNPHOOPOB, W TPOMBIIUICHHBIX TEXHOJOTHYECKUX TIPOLECCOB IO WX OIHCAHHMIO,
UCMONB3Yysl 3HAHUS O CBOMCTBaX (DU3MYECKUX SIBIEHUMM U HeoOXoaumble (QU3MUecKue
3aKOHOMEPHOCTH;

10) yMmeHue HCHOIB30BATh 3HaHHUA O (U3UYECKUX SBJICHUAX B IOBCEAHEBHOM KM3HM IS
oOecrieyeHnss 0e30macHOCTH TPH OOpameHHH ¢ OBITOBBIMH TNPHOOpaMH ¥ TEXHUYECKUMHU
YCTPOMCTBAMM, COXPAHEHHUS 3/10pOBbSl U COOJIOAECHUS HOPM SKOJIOTMYECKOTO IOBEJIEHHS B
OKpYXKalome cpejie; TNMOHUMaHHE HEOOXOIUMOCTH NPUMEHEHHS JIOCTHKCHHH (H3UKH U
TEXHOJIOTUH JUIsl pallMOHAIBHOIO PUPOIONOIb30BaAHUS;

11) omnbIT noucka, mpeodpa3oBaHus U MpeACTaBICHUS HHPOPMAUN GU3NUECKOTO COAEPHKAHUS C
UCIOJIb30BaHUEM HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHI; B TOM 4YHCIE YMEHHE
UCKaTh HHpopManuioo (U3NYECKOTO CcoAepX aHus B ceTu VIHTepHET, CcaMOCTOSTENbHO
(bopMynupys MOUCKOBBIN 3alIPOC; YMEHHE OLIEHUBATh JIOCTOBEPHOCTh MOTY4eHHONU HHPOpPMALIUU
Ha OCHOBE HMMEIOLIUXCS 3HAHUM M JOMOJHUTENIbHBIX MCTOYHUKOB; YMEHHE MCIONb30BaTh MPHU
BBINOJIHEHUH y4YeOHBIX 3a/laHUil HayYHO-TIOMYJISIPHYIO JIUTEPATypy (U3NYECKOTO COJEpKaHMs,
CIpaBOYHBIE MaTepHalibl, pecypchl ceTu MHTepHeT; BiaJjeHHe NpUeMaMHU KOHCIIEKTHPOBAHUS
TEKCTa, 0a30BBIMHM HaBbIKaMM IpeoOpa3zoBaHus MHPOpPMALUU U3 OJHOW 3HAKOBOW CHCTEMBI B
JIpYTyI0; YMEHHE CO3[aBaTh COOCTBEHHBIE IHCBMEHHBIE W YCTHbIE COOOIIEHMS Ha OCHOBE
UH(OPMAaLIUU U3 HECKOJIBKMX HCTOYHHUKOB;

12) ymeHue mpoBOAWUTH y4yeOHOE HCCIIEJOBAaHME IO/ PYKOBOACTBOM YUUTENsS, B TOM YHCIE
NIOHMMATh 3aJa4d MCCIEIOBAHUSA, IPHUMEHATbH METOABl MCCIENO0BAaHUSA, COOTBETCTBYIOLIUE
MOCTaBJIEHHOW II€JIM, OCYIIECTBIIATh B COOTBETCTBUU C IJIAHOM COOCTBEHHYIO AESTENbHOCTh U
COBMECTHYIO JI€ATEIbHOCTh B TIpYIIE, CIEIUTh 3a BBIIOJHEHUEM IUIaHA JAEUCTBUH U
KOPPEKTUPOBATh €T0;

13) mpencraBneHust o cdepax MpodecCHOHATBHON AEATENbHOCTH, CBSI3aHHBIX C (U3UKOW U
COBPEMEHHBIMM TEXHOJIOTHSIMH, OCHOBAaHHBIMM Ha JIOCTIKEHUSX (DU3MUECKON HayKH,
MO3BOJISIOIINE OOYYaloUMMCS paccMaTpuBaTh (DU3UKO-TEXHHUYECKYIO 00JacTh 3HAHMM Kak
chepy cBoeit Oyaymieit mpodeccHoHaTbHON AeSITEIHHOCTH.

IIpenmeTHble pe3yabTaThbl OCBOEHHUSI MPOrpaMMbl M0 (u3MKe K KOHLY oOydyeHusi B 7
KJ1acce:

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTb CGHOPMUPOBAHHOCTH Y
00yYaromuxcst yMEeHU:

UCMOJb30BaTh MOHATHA: (U3NYECKHE M XUMUYECKHE SIBJICHUS, HAOIIOAECHUE, HKCIEPUMEHT,
MOJIeJb, TUIIOTE3a, CAUHUIBI (PU3NUYECKUX BEIUYMH, aTOM, MOJIEKYJA, arperarHble COCTOSIHHS
BemecTBa (TBEpIOE, JKHUAKOE, Ta3000pa3HOE), MEXaHMYECKOe JBM)KEHHE (paBHOMEpHOE,
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HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TpPaeKTOpUs, paBHOJACHCTBYIOMmAs CHI, AepopMmarus
(ynpyrasi, miacTu4eckas), HeBECOMOCTb, COOOIIAIOLINECS COCY/IBI;

pa3nuuath siBieHUd (auddysus, TemIoBoe [ABM)KEHHE YacTHI] BELIECTBa, pPaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHE, MHEPLMs, B3aUMOJECHCTBUE TEJl, PAaBHOBECUE TBEPIBIX
TEJ ¢ 3aKPEIUIEHHON OCBhIO BPAILEHUs, IIepeiada JaBJICHUs TBEPABIMU TEJIAMHU, KUJIKOCTSIMHU U
ra3ams, aTMocqepHoe AaBlieHHE, IUIaBaHUE TeJ, MPEBpAIECHUS MEXaHWYECKOW SHEPruu) o
OINMCAaHUI0 HX XapaKTEPHbIX CBOMCTB M HAa OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JIaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE H3YYEHHBIX (DU3MUECKUX SBJICHHUA B OKPYXAlOUIEeM MHpE, B TOM
yuciae (U3NYEcKue SIBJICHHUS B HPUPOAE: NMPUMEPHl IBUKCHUS C PA3IMYHBIMH CKOPOCTSIMHU B
JKUBOW W HEXUBOM MPUPOAE, NECUCTBUE CWIBI TPEHUS B MPUPOJAE U TEXHHUKE, BIIUSHUE
aTMOC(EepHOTro JaBJICHUS HA KUBOW OpraHu3M, IUIaBaHHE PhIO, pbIYard B TeJie YellOBeKa, MpU
9TOM MEPEBOJUTh MPAKTHYECKYIO0 3a/adyy B Y4eOHYIO, BBIJCNATH CYIIECTBEHHBIE CBOMCTBa
(mpu3HaKy) PU3NYECKUX SIBIICHUI;,

OMKCHIBATh M3YUEHHBIE CBOICTBA Tel M (PU3MYECKHE SIBJICHUSA, HCIHOIb3YyS (PU3NYECKUE
BEJIMYMHBI (Macca, 00bEM, IMIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJIa TSDKECTH, BeC Teja, Cujla TPeHus, JAaBieHue (TBEPAOro Tema, KUIAKOCTH,
ra3a), BbITAJIKUBAIOIIas CUJIa, MEXaHWYecKass paboTa, MOIIHOCTb, IJIEYO CHJIbI, MOMEHT CHJIbI,
KOA((UIIMEHT TOJE3HOTO JACWCTBUS MEXAaHU3MOB, KMHETHYECKas M TMOTEHIUAalbHAs SHEPrus),
OpU OINMWCAHUW TIPABMWJIBHO TPAKTOBaTh (DM3WYECKHI CMBICI HCIOIb3YyEeMBIX BEIHYWH, HX
0003HaYeHHs] U €IUHUIBI (U3MUECKUX BENUYHMH, HAXOAUTh (OPMYIIBI, CBSA3BIBAIOIIUE TAHHYIO
($u3MYECKYI0 BEIMYMHY C APYTMMHU BEIUYMHAMU, CTPOUTH I'paUKH M3YyYEHHBIX 3aBHCUMOCTEH
bu3nYECKUX BENNYHH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3UUECKHUE SBICHUS M IIPOLIECCHI, HCIIONb3Yysd IIpaBUIIa
CIIOKEHHsI CHIT (BIIOJIb OHOM MpsiMOii), 3akoH ['yka, 3akoH I[lackans, 3akoH Apxumesa, IpPaBHIIO
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKOU
SHEpPIrUu, MpHU HSTOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3allUCBIBATh €rO
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSACHATH (M3MUYECKUE SIBIICHHS, MPOIECCHl M CBOMCTBA Tel, B TOM YHCIE€ U B KOHTEKCTE
CUTYalluil MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH MIPUUNHHO-CIIEICTBEHHBIE CBSI3H,
CTPOUTH OOBsACHEHUE U3 1-2 TOTMYECKUX IIaroB C MCIOJIB30BaHHEM 1-2 M3yueHHBIX CBOWCTBA
bu3NYeCcKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH;

pemats pacu€THble 3amaud B 1-2 NEWCTBHUSA, UCIONB3yd 3aKOHBI M (DOPMYIBI, CBSA3BIBAIOIINE
¢u3nyecKkne BEIMYMHBI: Ha OCHOBE aHAIM3a YCJIOBHUS 3a/laudl 3alHChIBaTh KPaTKOE YCIIOBHE,
MOJICTaBIATh (PU3MUYECKUE BEIHMUMUHBI B (DOPMYIIBI U IPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIE
JaHHble, HEOOXOJMMBbIE Ui pEeUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh TMOJyYEeHHOU
bu3nYECKOil BENTUYMHBL;

pacro3HaBaTh MPOOJEMbl, KOTOPblE MOXKHO PEUINTh NpU MOMOIIM (PU3HMUECKUX METONIOB, B
ONKCAaHUM HCCIIEOBaHMs BBIIENATH MPOBEpseMOe MPEAINoiokeHne (TUIoTe3y), pasziuyaTrbh U
MHTEPIPETUPOBATh IOJYUYEHHBIH pe3yJabTaT, HaXOAWTh OIIMOKM B XOJ€ OIBITA, MPOBOIUTH
BBIBOJIBI 10 €T0 PE3yJIbTaTaM;

MPOBOAMTH OIBITHl MO HAOIIOJEHUI0 (U3NYECKUX SBICHUW WM (PU3NYECKMX CBOWCTB Te:
(dopMynHupoBaTh TNpOBEpsieMble MPEANOI0KEHUs, COOUpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000py/10BaHus, 3aMIUCHIBATh XOJ1 ONbITa U (POPMYITHPOBATH BHIBObL;

BBITIOJHATH TpPSMbIE HM3MEPEHHUsT pPACCTOSHUS, BPEMEHH, Macchl Tena, Oo0bEMa, CHIBI U
TEMIIEPATYPhI C UCIOJIb30BAHUEM aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, 3aUCHIBATh MOKA3aHUS
nprOOpPOB ¢ YIETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3MEPEHHI;

MPOBOJIUTh HCCIICIOBAHWE 3aBUCUMOCTH OJHOW (U3MYECKOW BEIWYMHBI OT JIPYyrol ¢
UCTIOJIb30BaHUEM TNPSAMBIX MU3MEPEHUN (3aBUCHUMOCTH MYTH PABHOMEPHO JBHXKYILETIOCs Teja OT
BPEMEHM [BUKCHHS Tela, CUJIbl TPEHUS CKOJBXKEHHUS OT Beca Tejla, KayecTBa 00pabOTKU
MOBEPXHOCTEN T€JI U HE3aBHUCUMOCTH CWJIBI TPEHHS OT IUIOMIAAN CONPUKOCHOBEHHUS TEJ, CHUIIbI
VIOPYTOCTH OT YAJIMHEHUS MPYKUHBI, BHITAIKUBAIOIIEH CHIIBI OT 00BbEMa MOTPYKEHHOW YacTu
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Tela W OT IUIOTHOCTU JKUJAKOCTH, €€ HE3aBUCHMOCTH OT IUIOTHOCTH Teja, OT TIIyOMHBI, Ha
KOTOPYIO TIOTPY>KEHO TeJIO, YCIOBH IIaBaHUS TeJl, YCIOBUI paBHOBECHS pbluara u OJIOKOB,
y4acTBOBATh B IUIAHMPOBAaHHMU YYEOHOTO HCCIICOBaHMS, COOMpATh YCTAaHOBKY U BBIIOJIHSATH
U3MEpeHus, cienys MpeUIOKEeHHOMY IUIaHy, (UKCHpOBAaTh pE3yNbTaThl MOJIYYEHHOU
3aBUCHMOCTH (PM3MYECKUX BEIWYMH B BHJE IMPEJIOKEHHBIX TAaOMHIl M TpadUKOB, MPOBOAUTH
BBIBOJBI ITO PC3yJIbTaTaM UCCJIICAOBAHUSA,

IPOBOANUTH KOCBEHHBIE M3MEpPCHUs (PU3UUECKHX BEIMYUH (IUIOTHOCTH BELIECTBA JKHIKOCTH H
TBEPAOTrO Tella, CHJIA TPECHUS CKOJIbKCHUS, JaBJICHUE BO3/yXa, BBITAIKHUBAIOIIAS CHUIIA,
JEUCTBYIOIIAS HA MOTPYKEHHOE B KHUIKOCTh TEJI0, KOAPPHUIUEHT MOIE3HOTO AEHCTBUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW WHCTPYKLIMU: TPU BBINOJHEHUH H3MEpPEHHH COOUpaTh
9KCIIEPUMEHTAIBHYIO YCTAHOBKY M BEIYHMCIISTH 3HAUCHHE HCKOMOI BEITMYHMHBL;

cOOJIIO/IaTh MpaBHJia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a00opaTOpHBIM 000pYIOBaHHUEM;
UMETh MPEACTaBICHHE O NPUHIUNAX ICUCTBHS NMPHOOPOB M TEXHHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETpP, IHHAMOMETpP, COOOMIAIOIIKECS COCYIbl, OapoMeTp, pbluar, MOJBHXHBIA H
HETIO/IBM)KHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTD;

XapaKTepU30BaTh IMPUHLMIIBI JEHCTBUS M3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMICTB C
UCIIOJIb30BAaHUEM MX ONKMCaHWs (B TOM YHMCIIE: TOANIMITHHUKH, YCTPOHCTBO BOJOIPOBOJIA,
THJPABINYCCKUI TIpecc, MaHOMETp, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMETp), HCIOJIb3Ys
3HAHMS O CBOMCTBax (u3MYeckux sBIEHUH H HEoOXoaumble (U3UYECKUE 3aKOHBI |
3aKOHOMEPHOCTH;

NPUBOJUTH MpPUMEPHl (HAXOAUTh MH(OPMALHUIO O MPHMEpax) MPaKTHUYECKOTO HCIIOIb30BAHUS
(GU3MYECKUX 3HAHUIA B TIOBCETHEBHOM )KU3HU JUIs 00ecieueHus 0€30MacCHOCTH MPHU 0OPAICHHUH C
npuOopaMH ¥ TEXHUYECKHMMHU YCTPOHCTBAMH, COXPAHEHHs 3J0POBbS M COOJIOACHHS HOPM
9KOJIOTUYECKOTO TOBE/ICHHSI B OKPYKAIOIIEH CpeIe;

OCYIIECTBIIATH OTOOP MCTOYHHMKOB HMH(popManuu B VIHTepHETE B COOTBETCTBHM C 33/IaHHBIM
TIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMECIOIIUXCS 3HAHUH W TYTEM CpaBHEHHS pPa3JIUYHBIX
WCTOYHHUKOB BBIIENATh MH(OpPMALUIO, KOTOpas SIBISETCS MPOTHBOPEUYMBON WIIM MOXKET OBITH
HEJIOCTOBEPHOM;

UCIIONIb30BAaTh IPH  BBINOJIHEHHHM YYEOHBIX 3aJaHUil HAayYHO-TIOMYISIPHYIO JIUTEpaTypy
(buznyecKkoro cojaep:KaHus, CIpaBOYHbIE MaTepuanbl, pecypchl ceTu HHTepHeT, BianeTh
npuéMaMi KOHCIIEKTHPOBaHHs TEKCTa, NMpeoOpa3oBaHus MH(GOpPMALUK W3 OJHOH 3HAKOBOM
CHCTEMBI B APYTYIO;

CO3JaBaTh COOCTBEHHBIE KpaTKHUE IUCbMEHHbIE W YCTHBIE COOONICHHMsS Ha OCHOBe 2-3
UCTOYHUKOB HH(pOpMaLMM, B TOM 4YHCIIE MYOJIWYHO NPOBOJUTH KpaTKUE COOOIIEHUS O
pe3ynbTataXx IMPOEKTOB WM YYEOHBIX HCCIEJOBaHH, MPHU STOM TIPaMOTHO HCIOJIb30BAThH
M3YYEHHBII MOHATUITHBIN annapaT Kypca GU3HUKH, CONPOBOXKIATh BHICTYIIJIEHUE PE3EHTAIUEH;
IIPY BBITOJIHEHUU YUEOHBIX MPOEKTOB U MCCIIEOBAHUI pacHpeieNnsiTh 0013aHHOCTH B I'PYIIE B
COOTBETCTBHH C IIOCTABJICHHBIMH 3aJadaMH, CICAUTH 3a BBIIIOJIHCHHUEM IIJIaHaA HeﬁCTBHﬁ,
OLICHMBATh COOCTBEHHBIH BKJIAJ B JESITEIBHOCTh TPYIIBI, BBICTPAHBATH KOMMYHHKATHBHOE
B3aI/IMOJIeI‘/IICTBI/Ie, YUUTBIBAsA MHCHUC OKPYXKAIOIINX.

IIpenmeTHble pe3yabTaThbl OCBOEHHUSI MPOrpaMMbl M0 (u3nKe K KOHLY 0o0ydeHus B 8
KJ1acce:

[IpenmeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI OTpaXkaTb C(HOPMUPOBAHHOCTH Y
00yYaromuxcst yMeHUH:

WCITOJIB30BaTh MOHSATHS: MAacca U pa3Mepbl MOJEKYI, TEIUIOBOE JBM)KEHUE aTOMOB M MOJIEKYII,
arperaTHble COCTOSIHUSI BEIECTBA, KPUCTAJUIMYECKHE M aMOp(QHBIC Tella, HACHILEHHBIH U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3AYyXa, TEMIIEpAaTypa, BHYTPEHHSS OJHEPrus, TEIUIOBOU
JIBUraTelb, DJIEMEHTAPHBIM JIIEKTPUUECKUN 3apsf, DJIEKTPUYECKOE II0JIe, IPOBOJHUKU U
JUDIIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUI TOK, MATHUTHOE I10JIE;

pa3ianyath sBJIEHUS (TEIJIOBOE PACIIMPEHHME U CXKATHE, TEIUloneperiada, TEMJI0BOE PaBHOBECHE,
CMa4MBAaHKE, KANMJUIIPHBIEC SBJICHHSA, UCIAPEHHUE, KOHACHCALNA, IJIABJICHUE, KPUCTAIIM3ALUL
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(oTBepaeBaHKE), KHWIICHHWE, TeIUlonepeaadya (TErIoNpPOBOAHOCTh, KOHBEKIUS, H3TydeHHUE),
DIIEKTpHU3aLMs Tell, B3aMMOJCHCTBHE 3aps/ioB, ICHCTBUS DSJICKTPUUYECKOTO TOKA, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHICTBME MarHUTOB, JIEHCTBHE MAarHUTHOIO IOJISI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAs MHIYKIHA) MO OMUCAHUIO MX XapaKTePHBIX CBOWCTB M HAa OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3NYECKOE SBIICHUE;

pacrio3HaBaTh MPOSBICHUE HM3YYCHHBIX (U3MUECKUX SIBICHUH B OKPYXKAIOIIEM MHpE, B TOM
ymclie pu3ndeckue sSBJICHUS B MPUPOJIE: MOBEPXHOCTHOE HATSHKEHHUE M KallUJUIAPHBIC SIBICHUS B
npUpozie, KPUCTAIBI B Ipupoe, uznydenue CoiHIla, 3aMep3aHnue BOJOEMOB, MOPCKUE OpPHU3HI,
o0Opa3oBaHHe pOChl, TyMaHa, MHesl, CHeTa, 3JIEKTPUYECKUE SIBJICHUS B aTMoc(hepe, 3JeKTPHUUECTBO
KUBBIX OPraHM3MOB, MarHWTHOE MoJjie 3eMiH, Apeiid MOIIOCOB, POIb MArHUTHOTO TIOJIS JUIS
JKU3HU Ha 3emuie, MOJSPHOE CUSIHHUE, IIPU 3TOM NEPEeBOAMTH MPAKTUUYECKYIO 3a/lauy B y4eOHYIO,
BBIJICIISATH

CYIIIECTBEHHBIE CBOMCTBA (MIpU3HAKU) (PUZNUECKUX SBIICHUM;

ONKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONB3Yys (QHU3UIECKUE
BEJIMUMHBI (TeMIiepaTypa, BHYTPEHHSIS SHEPTUsl, KOJIMYECTBO TEILIOTHI, yIeIbHas TeIIIOEMKOCTh
BEIIECTBA, YACIbHAs TEIUIOTAa IUJIABJICHUS, YAEIbHAS TEIUIOTa MapooOpa3OBaHMs, YyIeNbHas
TEIUIOTa CrOpaHusl TOIUIMBA, KOA((UIMEHT TMOJIE3HOTO JEWCTBUS TEIJIOBOM MAIIUHBI,
OTHOCHTENIbHASI BJIIAXHOCTh BO3[yXa, OJIIEKTPHUUYECKUH 3apsi, CHIIa TOKa, OJIEKTPUYECKOE
HANpsDKEHUE, COMPOTHBIICHHWE TMPOBOJHUKA, YIEIbHOE COMPOTHUBIECHUE BelIeCTBa, paboTa u
MOITHOCTH AJIEKTPUYECKOTO TOKA), TMPH OMMCAHWU TPABHILHO TPAKTOBATh (PU3WYECKHIA CMBICI
UCIOJIb3YEMBIX BETUYHMH, 0003HAUYCHUS U €IUHUIIBI (PU3NYECKUX BEIMYUH, HAXOIUTH (HOPMYIIHI,
CBSI3BIBAIOIIME NAHHYIO (DU3MYECKYI0 BEIWYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKUE SBICHHUS W TIPOLECCHI, HCIIONB3Ysl OCHOBHBIC
MOJIOKEHUS MOJICKYISPHO-KMHETUYECKOW TEOPUH CTPOCHHS BEIIECTBA, MPUHIIUIT CYEePIIO3ULIUU
noJie (Ha Ka4eCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHUs 3apsija, 3akoH Oma JJig ydacTka IeTH,
3akoH Jlxoyns-JleHna, 3aKOH COXpaHEHHs SHEPIHH, IPU 3TOM YMEThb (POpPMYyIUpPOBaTh 3aKOH U
3aIMCBIBATh €TO0 MATEMAaTHIECKOE BBIPAKECHUE;

OOBSICHATh (PU3UYECKUE MPOLECCHl M CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalUi
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH NMPHUYUHHO-CIIEJCTBEHHBIE CBSI3H, CTPOHTH
oO0bsicHeHHe M3 1-2 JOTMYecKUX IIAaroB C HCHOJb30BaHHWEM 1-2 H3yueHHBIX CBOICTBa
bu3nyecKuX SIBIEHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pewiath pacué€THbIEe 3a7aud B 2-3 JIEHCTBHS, MCIONB3Ys 3aKOHBI U (DOPMYIIBI, CBSA3BIBAIOIIME
¢u3nveckue BEIMUYMHBI: HA OCHOBE aHalM3a YCIOBHS 33/1a4M 3alHCHIBATh KPAaTKOE YCIOBHE,
BBISBIISATH HEJOCTATOK JI@aHHBIX JUIS PpEIICHUs 3a/Jadyd, BBIOMpaTh 3aKOHBI U (HOpMyIIH,
HEOOXoMuMBIE Uil €€ pelIeHus, MPOBOANUTH PAacU€Thl W CPAaBHUBATh NOJYYCHHOE 3HAYCHHE
(Gu3MUecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTth TPOOJIEMBI, KOTOPhIE MOXKHO PEIIUTh MPH TIOMOIIM (U3NIECKHX METOJIOB,
UCTIONB3Ysl ONMCAaHUE MCCIEeIOBAHUSA, BBIIENATH IPOBEPSIEMOE IPEAINONIOKEHHE, OICHUBATh
NPaBUIHHOCTP MOPSAKA MTPOBEACHHUS UCCIIEIOBAHMSI, TPOBOIUTH BBHIBOJIBL;

IPOBOJUTH OMBITH MO0 HAOIIOACHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tem
(KamMJUTApHBIE SIBJICHUS, 3aBHCHMOCTH JIaBJICHHS BO3IyXa OT ero o0BEMa, TeMmepaTyphl,
CKOPOCTH TIpollecca OCThIBAaHMS M HarpeBaHUs NpU HU3IYYEHHH OT IIBEeTa HU3Iydaromeit
(morsoraroriell) MOBEPXHOCTH, CKOPOCTh HMCHAPEHUS BOJBI OT TEMIIEPATYphl KHIKOCTH M
Iomaau €€ IMOBEPXHOCTH, AJIEKTPHU3ALUs TEJ U B3aHMMOJACUCTBHE 3JIEKTPUUYECKUX 3aps/IOB,
B3aWMOJICHICTBHE TIOCTOSIHHBIX MAarHWTOB, BU3yaJHM3allMsi MarHUTHBIX TIOJEH TOCTOSHHBIX
MarHuTOB, JIEHCTBUS MAarHUTHOTO MOJS Ha MPOBOJHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHUTa,
CBOMCTBa  3JEKTPOJABUTATENsl  IMOCTOSHHOTO  TOKa):  (OpMyIHpoBaTh  MPOBEPSIEMbIE
NPENOI0XKEeHUs, COOUpaTh YCTAHOBKY M3 IPEIUIOKEHHOTO0 OOOpYIOBaHUS, OMUCHIBATH XOJ
ombITa U (OPMYIHPOBATH BHIBOBL;
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BBINOJIHATH MPSMBIE U3MEPEHUS TEMIIEPATYPBI, OTHOCUTEIBHOM BJIQXKHOCTH BO3/yXa, CUJIBI TOKA,
HANpsDKEHUsI C HCIOJIB30BAHMEM AaHAJIOTOBBIX NMPUOOPOB M JATYUKOB (PU3HMUECKUX BEIUYHH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C YUETOM 33JaHHOM aOCOIIOTHON MOTPEIIHOCTH;

IOPOBOJIUTH HCCIICOBAaHUE 3aBHCUMOCTH OJHOW (U3MYECKOH BETUYMHBI OT JPYrod C
UCIOJIb30BAHUEM MPSMBIX H3MEpEHHH (3aBUCHUMOCTb COIPOTHBIIEHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOIIAU IONEPEUYHOr0 CEUEHUsI U YAEIBbHOIO COIPOTUBIIEHUS BELIECTBA IPOBOJHUKA,
CWJIBl TOKa, MJYyLIEro uepe3 IMPOBOAHMK, OT HANPSIKEHWsT Ha IPOBOJHUKE, HCCIECIO0BaHME
[IOCJIEAOBATENbHOIO M MApajUIebHOIO  COECJMHEHUH  NPOBOJHUKOB):  IJIAHUPOBATh
UCclieIoBaHue, COOUPATh YCTAHOBKY M BBINOJIHATh U3MEPEHHUS, Cielys NPEAJIOKEHHOMY IIaHy,
(UKCUpPOBaTh PE3yNbTaThl MOJYYCHHON 3aBHCHMOCTH B BUAE TaONUIl U TpaduKOB, MPOBOAUTH
BBIBO/IbI 110 Pe3yJIbTaTaM UCCIIEI0BaHMUS;

IPOBOJUTH KOCBEHHBIE M3MEpEeHHs (U3NYECKUX BEMUYHMH (yAeTbHAs TEIJIOEMKOCTh BEIIECTBA,
COIIPOTHBIJIEHUE TMPOBOJHMKA, pabOTa M MOIIHOCTh 3UIEKTPUUYECKOrO TOKA): IUIAHUPOBAThH
U3MEpEHUs], COOUpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIIENys MPEAJIOKEHHOW UHCTPYKIUH, U
BBIYHUCIIATH 3HAUCHHE BEITUYMHBI;

COOITIO/IaTh MPaBHJIa TEXHUKH O€30MTaCHOCTH MPpH padoTe ¢ 1a00paTOpHBIM 000pyIOBaHHUEM;
XapakTepu30BaTh NPUHIMIIBI JEHCTBUS M3YYEHHBIX HPUOOPOB M TEXHHUYECKUX YCTPOMCTB ¢
UCIIOJIb30BaHUEM HX ONUCAHUS (B TOM YHUCIIE: CUCTEMA OTOIJICHHUS JIOMOB, TUTPOMETP, apoBast
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUUK HIIEKTPUUYECKOM SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpBl, HarpeBaTeNbHBIC SJICKTPONPUOOPHI (IPUMEPHI), SICKTPUUYECKHE NPEIOXPAHUTENIH,
3JIEKTPOMArHuT, 3JEKTPOJBUIATENb IIOCTOSHHOTO TOKAa), MCIIOJIb3Ysl 3HAHMS O CBOMCTBax
¢u3ndecKux sBICHUA U HEOOXOMMbIe (PU3MUYECKIE 3aKOHOMEPHOCTH;

pacrio3HaBaTh NPOCTbIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE NMPUOOPHI MO CXeMaM U
CXEMAaTUYHBIM pHUCYHKaM (KUJKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTaTe]Ib BHYTPEHHEI'0 CrOpaHusi, 3JEKTPOCKOI, PEOCTaT), COCTABIIATh CXEMBbI IEKTPHUECKUX
LeNneld ¢ MOCIe0BATENbHBIM U MapajlIeIbHBIM COEAMHEHUEM DJIEMEHTOB, Pa3iinyasl YCIOBHbBIE
0003HaUEHMSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;

IPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpUMepax) MPaKTUYECKOro HCIOJIb30BaHUS
(bu3nuecKrx 3HaHUHN B MOBCEIHEBHON KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMl W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0pPOBbsI U COOJIOJIEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELE;

OCYIIECTBIISITh MOMCK HHpOpMAIMK (QU3NYECKOro coaepxaHuss B IHTepHeTe, Ha OCHOBE
UMEIOUIMXCAd 3HAHUW W NYTEM CpPaBHEHUS JOIOJIHUTEIbHBIX HCTOYHUKOB  BBIIEIATH
uH(pOpMaLIHIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;
UCMOJIb30BaTh TPU  BBIIOJHEHWM Y4YEeOHBIX 3a/JlaHUil Hay4yHO-TOMYJSIPHYIO JIUTEpaTypy
¢u3nyecKoro cojaep:KaHus, CHpaBOYHbIE MaTepuanbl, pecypchl cetu VHTepHeT, BiajeTh
npuéMaMM KOHCIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HHGOpMAlMKM U3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHBIE NMUCHbMEHHbIE M KPAaTKUE YCTHBIE COOOLICHHs, 00001as HHPOpMaLIUIO
U3 HECKOJIBKUX MCTOYHUKOB, B TOM YHCJIE MyOJUYHO MPEACTABIATh PE3yIbTaThl IPOSKTHON MU
MCCIIEI0BATEIBCKOM A€ATEIBHOCTH, IIPU TOM I'PaMOTHO MCIIOJIb30BaTh N3yUYEHHBIN OHATUIHBIN
anmnapar Kypca (U3HKHU, CONPOBOXK/IaTh BBICTYINIEHNE TIPE3EHTALINEN;

IPY BBITIOJHEHUU y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MUYECKHX IMPOLECCOB PACIPENEIsATh
00513aHHOCTH B TPYIIE B COOTBETCTBUM C IIOCTABIEHHBIMHU 33/1a4aMH, CJIEUTh 32 BBIITOJIHEHUEM
IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, OICHWBAaTh COOCTBEHHBIH BKJIQJ B JIEATENIBHOCTh
IpyNIbl, BbICTpanBaTh KOMMYHUKAaTHBHOE B3aWMOJIEUCTBUE, MPOSBISAS TOTOBHOCTH pa3peliarh
KOH(JIUKTBI.

IIpenmeTHbie pe3yabTAaThl OCBOEHHSI MPOrpaMMbl Mo (uU3NKe K KOHIYy o0ydyeHusi B 9
KJ1acce:

[IpenmerHble pe3ynbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTpakaTb C(HOPMHPOBAHHOCTH Y
00yJaronuxcst yMEHHI:
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MCIIOJIb30BATh MOHATHS: CHUCTEMa OTCUéTa, MaTepuaibHas TOUKa, TPAEKTOPHUs, OTHOCUTEIHHOCTh
MEXaHUYECKOTO JBYDKEHUS, nedopmanus (ynpyras, TUTACTHYECKAs ), TpeHue,
HEHTPOCTPEMUTENBHOE YCKOPEHUE, HEBECOMOCTb U IEPEerpy3K, LIEHTP TAKECTH, abCOJIIOTHO
TBEPJI0E TEJO, IIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHUYECKUE KOJICOAHUS U BOJIHBI,
3BYK, MH(PA3BYK U YJIbTPA3BYK, 3JCKTPOMArHUTHBIC BOJIHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M JTAIIBHO30PKOCTh, CIIEKTPBI UCITYCKaHHUs W TOTJIONIEHHs, anbda-, 6era- u
ramma-u3JIydeHus, U30TOIbl, epHas YHEPreTHKA;

pa3nuyath  siBIeHUS (paBHOMEpPHOE W  HEpaBHOMEPHOE NPSMOJMHEHHOE  JBIIKEHHE,
PaBHOYCKOPEHHOE TMpPsIMOJMHEHHOE [BUXKEHHE, CBOOOJHOE TaJCHHE TeJ, pPaBHOMEPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aWMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KECHHE, KOJeOaTelbHOe
JIBUKEHHE (3aTyxalolle U BbIHYKIEHHBbIE KoJIeOaHMs), pPE30HAHC, BOJHOBOE JABU)XECHHUE,
OTpaKE€HHE 3BYyKa, MNPSMOJMHEWHOE paclpoCTpaHEHHE, OTPAXEHHWE U MPEJIOMIICHHE CBETA,
MOJIHOE BHYTPEHHEE OTpaKeHUE CBETa, pa3jioKeHHe Oeloro cBeTa B CIEKTP U CIOKEHUE
CTHEKTPAIBbHBIX IIBETOB, JWCIEPCUSI CBETA, €CTECTBEHHAs PaJMOAKTHBHOCTh, BO3HUKHOBEHHE
JMHENYaToOro CreKTpa H3IY4YeHHs) MO OMHCAHMIO HMX XapaKTEepPHBIX CBONCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHNUE;

pacro3HaBaTh MPOSIBICHUE H3YUYEHHBIX (U3UYECKUX SIBICHUN B OKpYy)KawiieM Mupe (B ToM
yricie (QU3MYecKue SBICHUS B MPUPOJE: NMPUJIMBBI M OTJIMBHI, JBMKEeHHE MiaHeT CoiHeuHOU
CUCTEMBI, PEAKTHBHOE JIBI)KEHUE >KHUBBIX OPraHM3MOB, BOCIPHUSITHE 3BYKOB >KUBOTHBIMU,
3eMJICTPSICEHUE, CEWCMUYECKHEe BOJIHBI, I[yHAaMH, 3X0, I[BETa TEJ, ONTHYECKUE SBICHUS B
npupojae, OHMONOrHYecKOoe [eHCTBUE BUIUMOIO, YIbTPAQHOJIETOBOIO U PEHTIC€HOBCKOIO
U3ITYyYCHUH, EeCTECTBEHHBIH pAaJMOAKTUBHBIA (OH, KOCMHYECKHE JY4H, pPaAHOAKTHBHOE
U3ITy4YeHUE MPUPOJHBIX MHUHEPANIOB, ACHCTBHE PAJUOAKTHBHBIX HU3IYyYEHHH Ha OpraHu3M
YeJ0BeKa), IPH 3TOM NEPEBOIUTH MPAKTUYECKYIO 33/1a4y B y4eOHYIO, BBIIEIATH CYIIECTBEHHBIE
cBoMcTBa (MPU3HAKHN) GU3HUCCKUX SBICHHM;

ONKCBHIBATh W3YYCHHBIE CBOWCTBA TeN W (PHU3UYECKUE SBICHHS, HCIONB3Yys (QHU3UIECKUe
BEJIMYMHBI (CPeIHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMeneHne, MyTh, YIJIOBas CKOPOCTh, CHJIa TPEHHs, CHJIA YIPYTrOCTH, CHJIA TSDKECTH,
YCKOpEeHHEe CBOOOJHOrO MajeHHs, BeC Tejla, MMITYJIbC Teja, MMITYJIbC CHJIbI, MEXaHHYecKas
paboTa M MOIIHOCTb, MOTEHIMAIBbHAS SHEPTHs Tella, MOJHSATOrO HaJl TOBEPXHOCTBHIO 3EMIIH,
NOTEHIMAJIbHAs SHEPrHsl CXKAaToll NpYyKUHBI, KHHETUYEeCKass >HEprus, MOJHas MeXaHWdecKas
DHEPTHUs, MEPUOJ M YacToTa KOJIeOAHWH, JJIMHA BOJIHBL, TPOMKOCTh 3ByKa M BBICOTA TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIIEHHUs CpeAbl), NMPH ONUCAHUM TNPaBHIBHO TPAKTOBATh
(GU3NIEeCKUN CMBICIT UCTIOIB3yEMBIX BEIMYHH, 0003HAYCHHS W €AMHUIIBI (PU3MUYECKUX BEITHYHH,
HaX0JUTh (OPMYIIbI, CBS3BIBAIOLINE JTaHHYIO (PU3MUECKYIO BEMYMHY C JIPYTMMH BEIMYMHAMU,
CTPOUTH TPaPUKH U3YIEHHBIX 3aBHCUMOCTEH (PM3MUECKUX BEIHUYHH;

XapakTepu3oBaTh CBOMCTBA TeJ, (QU3MUECKHE SBJICHUS U MPOLECChl, HCHOIb3yd 3aKOH
COXpaHEHHs YHEPIHH, 3aKOH BCEMHUPHOTO TATOTCHHS, MPUHIIMIT CYNEPIO3UIMHA CUJI, TIPUHIIHIT
oTHOcUTeNnbHOCTH [anuies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHMS WMIYJIbCa, 3aKOHbI
OTpPaKEHHsI W TIPEJIOMJICHUSI CBETa, 3aKOHBI COXPAaHEHHs 3apsI0BOTO M MAacCOBOTO YHCEIN TPH
SJIEPHBIX PEAKLUAX, MPH 3TOM (OPMYIMPOBATh 3aKOH W 3alUCBhIBaTh €ro MaTeMaTHYecKoe
BBIpa)KEHHE;

OOBSICHATh (PU3UYECKUE MPOLECCH U CBOMCTBAa TeN, B TOM YHCIE U B KOHTEKCTE€ CHUTyalui
NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATh MPHUYUHHO-CIIEJCTBEHHBIE CBSI3M, CTPOHTH
0o0BbsiICHEHHE M3 2-3 JIOTMYECKUX IIAaroB C HCHOJb30BaHMEM 2-3 HU3YUYEHHBIX CBOICTBa
buznyecKux sIBICHUHN, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEHH;

pewath pacy€THble 3aa4n (ONUpAIOIINecs Ha CUCTEMY U3 2-3 ypaBHEHUH ), UCTIONb3Ys 3aKOHBI U
dbopmynbl, CBs3pIBafOIIMEe (U3MYECKHE BEIUYMHBI: HAa OCHOBE aHAM3a YCIIOBHS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HEAOCTAIOIIME WIM M30BITOUYHBIC JaHHBIE, BHIOUPATH
3aKOHBI W (QOpPMYJbl, HEOOXOOUMBbIE Uil pEIICHHs, HPOBOAUTH pacué€Thl U OIICHUBATH
PEATMCTUYHOCTD MOJYYSCHHOTO 3HAUCHHSI (PU3MUYECKON BEIMUHHBI,
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pacro3HaBaTh MPOOJIEMbI, KOTOpPHIE MOKHO PEIIUTh IPH MOMOLIM (PU3UYECKHX METOOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH IMPOBEPSIEMOE IPENAIOJIOKEHUE, OLEHUBATh
MPAaBUJIBHOCTD MOPSIIKA IPOBEICHUS UCCIIEOBAHUS, TPOBOAUTH BBHIBOJIBI,

MHTEPIPETHPOBATH PE3YNIbTAThl HAOIIOICHUH U OIBITOB;

MPOBOAMUTH OMBITHl MO HAOMIONEHUIO (U3MYECKUX SIBICHUNW WM (U3UYECKUX CBOWCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHA, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBUCHUMOCTbH IE€pHoa
Kosie0aHuM MPYKUHHOTO MasiTHUKA OT Macchl Tpy3a U KECTKOCTH MPY>KUHBI U HE3aBUCUMOCTb OT
aMIUTATYIBI MJIBIX KOJIieOaHUU, IPSIMOJIMHEHHOE PacIpOCTPAHCHHUE CBETa, Pa3jIokKeHHe 0ernoro
CBETa B CIIEKTP, U3yUY€HHE CBOMCTB M300paKEHUS B TUIOCKOM 3€pKajie U CBOMCTB M300paKEHUS
npeaMeTa B COOMparoIeil JTHH3e, HAOMI0ACHUE CIUTONTHBIX M TUHEHYAThIX CIICKTPOB U3ITy4eHUs):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO HabOpa 000pYIOBaHMS, ONUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

MPOBOAUTH MPHU HEOOXOJUMOCTU CEPUI0 MPSAMBIX H3MEPEHUM, ONpeenss cpeiHee 3HaueHUe
U3MepAeMOil BeMUYMHBI ((DOKYCHOE pacCTOSIHHE COOMpAaromieil JIMH3bI), 000CHOBBIBATH BHIOOP
crioco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

NPOBOJUTH HCCIICAOBAHUE 3aBHCUMOCTEH (PH3MUECKUX BEIMYMH C HCIOJIb30BAHHEM MPSIMBIX
M3MEpEeHHl (3aBUCUMOCTh ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHYKEHUH 0€3 HayalbHOMN
CKOPOCTH, IepuoJia KojieOaHui MaTeEMaTUYECKOT0 MasiTHUKA OT JIMHBI HUTH, 3aBUCHUMOCTH YIjia
OTpaKeHMsI CBETa OT yria MaJeHus M yria NpeoMJIeHUS OT yIiia MaJeHus): MIaHUPOBaTh
UCCIIIOBAaHUE, CAMOCTOSITETIbHO COOMPATh YCTAaHOBKY, (PMKCHUPOBATH PE3YNIbTATHl MOIy4YeHHON
3aBHCUMOCTH (PM3WYECKUX BEIUYMH B BUIE Ta0Onul U TpaduKoB, MPOBOAUTH BBIBOIBI IO
pe3ysbTaTtaM UCCIIeOBaHMS;

MIPOBOANTH KOCBEHHBIC U3MEPEHUS (U3NUYECKUX BEIUUUH (CPEIHSS CKOPOCTh U YCKOPEHUE Tela
IIpU PaBHOYCKOPEHHOM JBUXEHHM, YCKOPEHHE CBOOOIHOIO MaJeHUs, >KECTKOCTb IPYKHUHBI,
KOA((GUIIMEHT TPEeHMsI CKOIbXKEHHUs, MeXaHudeckas paboTa W MOILIHOCTh, YAaCTOTa U IMEPUOJ
Koje0aHUM MaTeMaTMYeCKOro U MPYKUHHOTO MAasTHUKOB, ONTHUYECKas CuiIa coOuparolieit
JUH3bI, PAJUOAKTUBHBIA (HOH): TJIAHHPOBATH H3MEPEHHUs, COOMpPATh JKCHEPUMEHTATbHYIO
YCTaHOBKY U BBINOJIHATH U3MEPEHMUSI, CIeAYs NPEI0KEHHON HHCTPYKIIUHU, BEIYUCISTh 3HAUEHNE
BEJIMYMHBl M aHAIM3UPOBATHh IOJYYEHHBIE PE3YNbTAaThl 'C YYETOM 3aJaHHOW MOTPEIIHOCTU
U3MEPEHHUI;

co0uTr01aTh MpaBHiia TEXHUKH O€30MIaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3nuyaTh OCHOBHBIE NPHU3HAKUM M3YyYEHHBIX (PU3MYECKHX MOJeNel: MaTepuanbHas TOuKa,
abCoIIIOTHO TBEPJIOE TEJO, TOUEUHBII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IaHeTapHas MOJIeNb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOT'O S/pa;

XapaKTepU30BaTh TMPHUHIMIBI JEHCTBUS W3YUYEHHBIX MPUOOPOB M TEXHUYECKHX YCTPOMHCTB C
MCIIOJIb30BaHUEM MX OMHMCAHUA (B TOM YHUCIIE: CIIUIAOMETp, JaTUUKU MOJIOKEHUS, PACCTOSHUS U
YCKOpEHHUs, paKera, 5XO0JI0T, OYKH, IEepUCKol, (¢oToamnmnapar, ONTHYECKUE CBETOBOJBI,
CHEKTPOCKOI, TO3UMETp, Kamepa BuiibcoHa), MCronb3ys 3HaHUS O CBOWCTBAX (DHU3HUECKUX
SBJICHUN U HEOOXOAMMbIe (PU3NYECKHE 3aKOHOMEPHOCTH;

UCIIONIb30BAaTh CXEMbl W CXEMaTHYHbIE PHUCYHKH M3YyYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIBHBIX TNPUOOPOB M TEXHOJOTMYECKMX TPOIECCOB MPHU pELIEHHH Yy4yeOHO-
MPAKTUYECKHX 3a7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOSHUS N300paKEeHUI B MJIIOCKOM 3epKaiie 1
coOuparoIie JT1H3E;

MPUBOJIUTH MPHUMEPHl (HAXOAUTh MH(OpPMALMIO O MpHUMepax) MPaKTUYECKOTO HCIOJb30BaHUS
(¢u3nUecKrx 3HaHUH B MOBCEIHEBHON KM3HM I o0ecTiedeHns: 6e30M1acHOCTH MPpHU 0OpallieHUH ¢
npubopaMi W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHEHMs 3J0POBbsI U COOJIOJEHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYKAIOILEH CPELIE;

OCYIIECTBIIATh MOUCK MH(popmanuu B MHTepHETE, caMOCTOSATENbHO (HOPMYIHUPYsI TMOUCKOBBII
3arpoc, HaXOAWUTh IMYTH ONpEAENCHHUsS JOCTOBEPHOCTH IOJyYCHHOH HMH(pOpMalUd Ha OCHOBE
UMEIOUTNXCS 3HAHUN U TIOTIOJTHUTENbHBIX UCTOYHUKOB;
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UCMOJb30BaTh IPU BBIOJHEHMHM YYEOHBIX 3aJaHUIl HAY4YHO-TIONMYJISIPHYIO JIMUTEpaTypy,
CIIPaBOYHBIE MaTepualibl, pecypcbl ceTtu MHTepHeT, BialeTh NpUEMaMy KOHCHEKTHPOBAHUS
TEKCTa, IpeoOpa3oBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOM CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIC NHCbMEHHBIE M YCTHBIE COOOIIEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX  MCTOYHHMKOB, IyOJIMYHO  MpPEACTABIATh  PE3yJbTaTbl  IPOEKTHOM  WIH
HCCIIEN0BATEIBCKON IEATEIBHOCTH, IIPU 3TOM I'PAMOTHO UCII0JIB30BAaTh U3YYCHHBIM IOHATHIHBIN
amnmapar M3y4aeMoro paszena (U3MKH U COIPOBOX/IATh BBICTYIUIEHUE Mpe3eHTanueil ¢ yuéTtom
0COOCHHOCTEH ayUTOPHH O0YHAIOIIUXCSL.

3. Temaruueckoe IUIAHMPOBaHWE, B TOM YHCJIEe C Yy4eToM padoyeil mnporpamMmsl
BOCIIMTAHUS, C YKA3aHHEM KOJHMYeCTBA YacOB, OTBOJAMMBIX HA OCBOCHHME KaKA0W TeMbl U

BO3MOKHOCTDb UCIIOJIL30BAaHUS 3JICKTPOHHBIX (IIH(l)pOBLIX) 06p330BaTeJILHLIX pecypcoB

7 kaacc (68 yacoB)

Ne Ha3zBaunmue pa3aena, TemMbl Koa- DJIeKTPOHHbIE

BO (uudpossbie)
yaco oOpa3oBaTe/ibHbIE

B pecypcsbl

Paznen 1. ®u3nka u €€ posib B NO3HAHUU OKPYKAKOLIETO 6

MHpa

1 | ®usuka - Hayka o npupoze, SABnenust npupoabl. Gusuye- 1
CKHE SIBJICHUSL: MEXaHUYECKHE, TEIJIOBBIE,

QJICKTPHUYCCKUC, MAarHuTHBIC, CBCTOBBIC, 3BYKOBBIC.
MexaHuquKue, menjioesle, dJNeKmpuiecKue, mMacHuniHble,
ceenioevle S6J1EHUA.

2 | Gusnueckne BenuuMHbBL.  M3MepeHue — uznyeckux 1
BenuuuH.  Ousmueckue  mpubopel.  [lorpemnocts

u3MepeHnid.  MexayHapogHass — CHCTeMa  CMHHUII
Onpenenenne 1ICHBI
JIJICHUsT TIKAJIbl HW3MepUTeNbHOTO Tnpubopa M3mepenue
paccTossHUM

3 | Kak ¢wusuka u japyrue ecTeCTBeHHbIe Hayku u3ydawor | 1 https://m.edsoo.ru/ff09f
OPUPOY. EcTtecTBeHHO-HAYYHbII METO/I 72a
MIO3HAHUSL: HaOJIIO/IeHWEe, TIOCTAaHOBKA  HAYYHOTO

BONPOCa, BBUIBIDKEHHWE THUIOTE3, OKCIEPUMEHT TIO
MIPOBEPKE TUTIOTE3, OOBICHEHHE HAOI0IaEMOTO SIBIICHUS.
Onucanne pU3NIECKHUX SBICHHUI C TOMOIIBIO MOJIEIEH.
HpOBGI[eHI/Ie HCCIICOOBAHU T10 ITPOBCPKE T'UITOTE3bI:
JaJIbHOCTb nojéra [rapuka, NymeHHOTr 0 ropu3oHTaJIbHO,
TeM 0oJIbIe, YeM OOJIbIIIe BBICOTA ITyCKa

4 | Qusuyeckue npubopsvl U npoyeoypa NPsAMbulX UMepeHUll 1
aHano2o8viM U  Yyugposuim  npubopom . Vzmepenue
TEMIIEPATYPhI TIPX TTOMOIIH JKHJIKOCTHOTO TEPMOMETpa H
JaT4rKa TeMIepaTypbl

5 | JlJaboparopHas pabota «l3mepeHne o0bEMa KUIKOCTH U 1
TBEPIOTO TENA»
MOT-010-2015, m.n.2,3 (3.1-3.4;3.15)

6 | . OnpeneneHue pa3MepoB MaJlbIX Tell 1
Paznen 2. IlepBoHayaibHbIe CBeAeHHS O CTPOCHHMH 6
BellecTBa
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09f72a

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJbI, UX pPa3MEPBHIL.
OnkITHI, JIOKa3bLIBAIOIIHE JTUCKPETHOE CTPOCHHUE
BemectBa. OmbITEI 110 HAOJIIOJEHHUIO  TEIJIOBOIO
pacHIUPEHHS Ta30B

https://m.edsoo.ru/ff09fe
0a

JlabopatopHas pabora Ne2 «OreHka auameTpa aroma
METOJIOM PSIOB (C UCIIOTb30BaHHEM (GoTorpaduii) ».

NOT-010-2015, n.o.2,3 (3.1-3.4,3.15)

JIBrkenune yactul BeniectBa. CBs3b CKOPOCTH ABUKEHUS
YaCTHIl C TEMIIEpaTypoil. BpOyHOBCKOE IBHKEHUE,

mubdy3us. Habnodenue 6poyHoscko2o Osudicenus
Habniooenue ougghysuu

https://m.edsoo.ru/ff0a0
13e

10

B3anmoaeiicTBre YacTUIl BEIIECTBA: MPUTSIKEHUE U
oTTankuBanue. Habnrooenue aeienull, 00bACHAIOUWUXCSL
npuUmMANCeHUeM Ul OMMmMAIKUBAHUEM YACMUY 8eUeCms .
OnbITHI 110 OOHAPYKEHUIO ACHCTBUS CUIT MOJIEKYJISIPHOTO
NPUTSKCHUS

https://m.edsoo.ru/ff0a0
378

11

ArperatHble COCTOSIHHMSI BEILIECTBA: CTPOEHUE Ta30B,
KUAKOCTEH U TBEPIABIX  (KPUCTAIIMYECKHX)  Tell.
B3aumocBsi3p MeXIy CBOWMCTBAaMU BEIIECTB B Pa3HBIX
arperaTHhIX COCTOSHUSX M HMX aTOMHO-MOJICKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSHUN BOJIBL.
Ilposepxa eunomesvl AUHEUHOU 3ABUCUMOCMU  OJIUHBL
CMONIOUKA HCUOKOCMU 8 mepMoMempuieckol mpybke om
memnepamypbl

https://m.edsoo.ru/ff0a0
378

12

HOBTOpeHI/Ie I10 pasaciy ((HepBOHa‘laJIBHLIe CBCICHUA
0 CTPOCHUH BEIIECTBA ».

Pa3znea 3. /IBuskeHue U B3aUMOIeliCTBHE

19

13

Mexanunueckoe aBwxeHue Habnrooenue mexanHuueckoeo
osuoicenus mena. Hsmepenue ckopocmu npamouUHelHo20
osudicenusi. PaBHOMEpPHOE M HEpPaBHOMEPHOE JIBUIKEHUE.
CkopocTb.

OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBHXKEHHS (
mapuKka B OKUJAKOCTH, MOJEIH  AJIEKTPUYECKOTO
ABTOMOOWJIS M T. 1I. )

https://m.edsoo.ru/ff0a0
5¢c6

14

Cpennsis CKOpPOCTb TPU HEPAaBHOMEPHOM JIBUKEHUHU.
Hsmepenue cxopocmu  NpAMOIUHEUHO20 — OBUNCEHUSL.
Omnpenenenue cpeaHeil CKOPOCTH CKOJBXEHHUS Opycka
WJTU TIAPUKA 10 HAKJIOHHOM TIOCKOCTH.

https://m.edsoo.ru/ff0a07
9c

15

Pacuér nytu ¥ BpeMEeHU IBUKECHUSL.

https://m.edsoo.ru/ff0a0
aed

16

SIBieHNe  MHEpLUH. Habnwooenue

AGNEHUS UHepyUU

3aKOH HHEpUUHU.

https://m.ea)o.ru/fanO
cl0

17

B3auMogeiicTBue Ten Kak NpUYMHA U3MEHEHHS] CKOPOCTH
NBIDKEHUS Ten. Macca Kak Mepa HWHEPTHOCTH Tea.
Habnwoenue usmenenuss ckopocmu npu 83aumooeticmsuu
mein

18

JlabopaTopHas pabota Ne3 «l3mepeHne macchl Temay.
NOT-010-2015, m.m.2,3 (3.1-3.4;3.15). Cpasnenue macc no
83aUMOOCUCMEUI0 Mmell

19

IImorHOCTh BemiecTBa. CBS3b INIOTHOCTH C KOJIMYECTBOM
MOJICKYJI B €IMHHIIC 00BhEMA BEIIECTRA.

https://m.edsoo.ru/ff0a0f
ee

20

Pemenue 3amau mo teme «IITIOTHOCTE BEIIECTBAY

https://m.e(Eoo.ru/fanl
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https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

21 | JIaboparopHbie pabOTHI «OmnpeneneHnue IIOTHOCTH 1
TBEPIOTO TEJA ».
MOT-010-2015, m.m.2,3 (3.1-3.4; 3.15)
22 | Cuya Kak XapakTepuCTUKa B3auMmojeiictBus Ten. Cuia 1
yrnpyroctd M 3akoH ['yka. OmnbIThl, JEMOHCTPUPYIOIINE
3aBUCUMOCTh pacTsbkeHus (Aedopmanii) MpYy>KUHBI OT
IPUIIOKEHHOM CHUIIBI
23 | U3amepeHune cuiibl ¢ TOMOIIBIO IUHAMOMETpa 1 https://m.edsoo.ru/ff0al
8cc
24 | SIBnenue TAroTeHUS U cria TshkecTd. Cuila TSDKECTH Ha 1 https://m.edsoo.ru/ff0al
npyrux mianerax (MC). 502
https://m.edsoo.ru/ff0al
502
25 | Bec Tena. HeBecomMocCTb. 1 https://m.edsoo.ru/ff0al
778
26 | Cuia Tpenusi. TpeHHE CKOJBKEHUS M TPEHHE MOKOSI. 1 https://m.edsoo.ru/ff0al
OnbITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI TPCHHS b9c
CKOJNLKEHHS ~ OT  Beca  Tela W Xapakrepa https://m.edsoo.ru/ff0al
COIPHUKACAIOIMXCS TTOBEPXHOCTEH cc8
27 | Tpenue B npupoe u texuuke (MC). 1 https://m.edsoo.ru/ff0al
b9c
28 | CioxkeHue cuil, HaIpPaBJICHHBIX 110 OJHOM MPSIMOH. 1 https://m.edsoo.ru/ff0al
PaBHozelicTByromas cuit. Crogicenue cull, HanpaeieHHbIX ar’0
10 0OHOU NPAMOLL
29 | Pemenwue 3amau o teme «CHitb» 1 https://m.edsoo.ru/ff0al
a70
30 | [MoBTOpenue mo paszneny «/IBHmKEHUE U B3aUMOJICHCTBUEY 1 https://m.edsoo.ru/ff0al
de0
31 | KouTpoJabHasi padoTa Ne 2 mo pasaeny «/[Bukenue u 1
B3aMMO/IeliCTBHE)
Pa3nen 4. /laBjieHue TBepAbIX TeJl, :KUAKOCTEH U ra3oB 14
32 | NaBnenue. CiocoObl YMEHBIIICHUS U YBEITUUCHHS 1 https://m.edso0.ru/ff0a2
aBIICHUS. 0ab6
33 | JlaBienue ra3a. 3aBUCHMOCTG JaBJIEHHUs ra3a OT 00bEMa, 1 https://m.edsoo.ru/ff0a2
TeMImeparypsbl. 3asucumocms 0asieHus 2a3a om 376
memnepamypol
34 | Ilepenaua naBieHus TBEPABIMU TeIIaMU, JKUTKOCTSIMH U 1 https://m.edsoo.ru/ff0a2
razamu. 3akoH [lackans. Ilepedaua oasnenus 5b0
arcuokocmoio u eazom Onpeodelerue 0agieHus 6030yxXa 6
bannone wnpuya
35 | [TneBMaTH4ECKHE MAIITHBI. 1
36 | 3aBUCHMOCTH JaBIIEHUS )KUJIKOCTH OT TTTyOUHBI. 1 https://m.edsoo.ru/ff0a2
['mapocraTudeckuii mapaiokc. 826
37 | Coobmarormuecs cocyasl. ['mapaBiIndeckue MEeXaHU3MBI. 1 https://m.edsoo.ru/ff0a2
Cooowarowuecs cocyounl. I uopasnuueckuii npecc 970
38 | Atmocdepa 3emnn u atmochepHoe nasienue. [Ipuunusl | 1 https://m.edsoo.ru/ff0a2

CYUISCTBOBAHMSI  BO3AYIIHOH  00ONMOYKH  3eMIIu.
IIposienenue deticmsusi ammocgheproco 0asieHus

b5a
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1de0
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https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

39 | Omeit Toppuuemu. M3mepenne arMocepHOTro 1 https://m.edsoo.ru/ff0a2
JTABJICHUSL. da8

40 | ITpubops! st U3MEPEHUST aTMOC(EPHOTO AaBICHHS. https://m.edsoo.ru/ff0a2f

c4

41 | 3aBUCUMOCTh aTMOC(EPHOTO AAaBICHHS OT BBICOTHI Haj https://m.edsoo.ru/ff0a2f
YPOBHEM MODAI. c4

42 | Pemenue 3aqa4 o pasneny «JlaBieHue TBepAbIX Tel, 1 https://m.edsoo.ru/ff0a2f
KHJIKOCTEH U Ta30B» c4

43 | JleficTBHE KHMIKOCTH U ra3a Ha MOTPYKEHHOE B HUX TEJIO. 1 https://m.edsoo.ru/ff0a3
Pagencmeo svimankusaroweli cunvl 6ecy 6bimecHeHHOU 276
HCUOKOCIU.

44 | VccnenoBaHue 3aBUCMMOCTH BECA TEJIA B BOJIE OT 00BbEMA 1 https://m.edsoo.ru/ff0a3
MOTPYXEHHON B KHUIKOCTb YaCTH TeEJIa. 514

45 | TIpoBepka HE3aBUCUMOCTHU BBITAIKHBAFOIICH CHJIbI, 1
JICHCTBYIOLIEH HA TEJIO B JKMJIKOCTH, OT MacChl Teja

46 | BeitankuBaromas (apxuMeIoBa) cuiia. 3aKoH Apxumena. 1 https://m.edsoo.ru/ff0a3
3asucumocms gblmankusaroweli Cuibl om oovéma 3fc
NOSPYIHCEHHOU Yacmu meaa U NIOMHOCMU HCUOKOCHU

47 | JlaboparopHast pabota «OnpeseiicHre BbITAIKHBAIOICH 1 https://m.edsoo.ru/ff0a3
CHJIBI, JICUCTBYIOIICH Ha MOTPYKEHHOE B XKHUJIKOCTh 3fc
teno». MOT-010-2015, m.1.2,3 (3.1-3.4;3.15)

48 | IlnaBanue Ten . Bo3nyxomnaBanue. Ycnosue niasanust 1 https://m.edsoo.ru/ff0a3
mejl: NAA8aHue Uiy NOSPYHceHue mei 8 3a8UCUMOCMU OM 654
coomHoweHus. niomHocmeti meaa u Hcuoxocmu . OTBITHI,

JIEMOHCTPHPYIOIIHE 3aBUCUMOCTD BBITAIKHBAOIIICH
CWJIBI, ICCTBYIOIICH Ha TEJIO B KUIAKOCTH, OT 00bEMa
MOrPYKEHHON B JKUKOCTh YaCTH TEJIa U OT IMJIOTHOCTH
KHUJIKOCTH

49 | KoHcTpynpoBaHHE apeoMmerpa WM KOHCTPYH- 1
pOBAaHME JIOJKH U ONPENEIICHHUE €€ TPY30I10IbEMHOCTH

50 | [ToBTOpenwue 1o pasneny «JlaBiaeHue TBEPABIX TE, 1
KHJIKOCTEH U Ta30B»

51 | KonTpoabHas padora Ne 2 no teme «/laBjienue 1
TBEPABIX TeJl, JKHIKOCTEl 1 ra3oBy»

Pa3nen 5. PaGoTra m MOIHOCTH. JHeprus 16

52 | Mexanuveckas pabora 1 | https://m.edsoo.ru/ff0a3f

82

53 | Ompenenenne pabOTHI CHIIBI TPEHUS TPH PABHOMEPHOM 1
JIBMDKEHUH TeJIa 110 TOPU30HTAILHON TTOBEPXHOCTH

54 | MexaHu4ecKkasi MOILHOCTh 1 https://m.edsoo.ru/ff0a3f

82

55 | Mexanuyeckas sHeprus. Kunernueckas u 1 https://m.edsoo.ru/ff0a4
MOTEHIIMAIbHAas SHEPTHUsl. 252

56 | [IpeBpareHre OJHOTO BHIAa MEXAHHYECKON HSHEPrUHM B 1 https://m.edsoo.ru/ff0a4
Apyroi. 3aKOH COXpPaHEHUs SHEPTHH B MEXaHHUKE. 360

57 | M3ydeHue 3aKkOoHa COXPAHEHUS MEXaHMUECKOM dSHEepPruu 1

58 | Pemenwue 3a1a4 o reme «MexaHuueckas padboTa, 1 https://m.edsoo.ru/ff0a4
MOIIIHOCTb, SHEPTHSI» c48

59 | lIpocteie MexaHWU3MBL:  pbuar.  [lpumepvr  npocmuix | 1
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MEXAHU3MOE. Hpaeuﬂo paesHoeecusl pbovldacda. Hpocmbze
MeXAHU3Mbl B 6BITy N TCXHHUKC

60

JlabopaTtopHas pabora Ne 10 «lccnemoBanue ycnoBuid
paBHOBECHsI pbIvara ».

WOT-010-2015, m.i.2,3 (3.1-3.4:3.15).

1 https://m.edsoo.ru/ff0ad
18e

61

[Tpoctbie Mmexanu3Msbl: OJ10K. [IpumMeHeHue npaBmia
paBHOBECHS pblyara K 0JI0Ky

1 https://m.edsoo.ru/ff0a4
c48

62

[TpocThic MeXaHU3MBbI: HAKJIOHHAS TIOCKOCTb. «30J10TOC
npaBuiio» MexaHuku. KoadduimeHt none3noro aeicTus
( KIT) npocThIX MEXaHM3MOB.

1 https://m.edsoo.ru/ff0ad
8ab

63

Jlabopatopnas pabora Ne 11 «M3mepenne KIIJ]
HAKJIOHHOM TJIOCKOCTH ».
MOT-010-2015, m.m.2,3 (3.1-3.4;3.15)

64

IToBTOpeHue no pasaeny «Pabora 1 MOIITHOCTh. DHEPTHUS»

65

O06o061aK0111ee OBTOPEHHE MO KYpPcy (hu3nkn 7 Kiaacca

66

O0o01maiee NOBTOPeHHE MO KYpPCy (pu3nkm 7 Kiaacca

67

I'ogoBasi KOHTPOJIbHASI padoTa

68

®dusnka U MUp, B KOTOPOM MbI >kxuBeM. Poib puzuku B
(OpMHUpPOBaHUM E€CTECTBEHHOHAYYHOH I'PaMOTHOCTH. ¥ Hac
00HAa nianema, 00HoO Oyoyujee

A I

8 ku1acc (68 yacoB)

HasBanmue pasaesia, TeMbl Koxa-Bo
4acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBaTe/IbHbIEC PeCypChI

IToBTOpEHHE. 2

1

[ToBTOpeHue. PU3NUYECKUE BEINYMHBI U UX 1
U3MepeHue

2

IToBrOpenue. duznueckre 3aKOHbI U 1
3aKOHOMEpHOCTH. HayuHblil MeTOA
no3HaHus. ONbITH IO 0OHAPYKEHHUIO
JIEUCTBUS CHJI MOJIEKYJISIPHOTO TIPU-
TsbkeHUs.. ONBITHI 110 HAOIIOICHUIO
TEIJIOBOTO PACIIMPEHUS Fa30B, )KUIKOCTEH
Y TBEPIBIX TEI

https://m.edsoo.ru/ff0aba26

Pasnen 1. TenioBble ABJICHUSA 28

3

OCHOBHBIE TOJOXEHHSI MOJEKYJISPHO-- 1
KAHETUYECKOW TEOPUH CTPOCHHSI BEIIECTBA.
Macca u pa3Mmepsl aTOMOB U MOJIEKYIL
OmnbIThl,  MOATBEP)KAAIOIIAE  OCHOBHBIC
TIOJIOKEHHST  MOJIEKYJISIPHO-KUHETHUECKON
TEOpUH
Habnooenue  6poynosckozo — 08udicenus.
Habnwoenue ouggysuu CmaunBanue u
KalWwUIsipHble  siBeHUs.  Habniooenue
ABNEHUL CMAYUBAHUSL U KANUWILIAPHLIX A6jle-
HUL.

https://m.edhttps://m.edsoo.ru/ff0

a5530s00.ru/ff0a5256

Mopenu  TBEPHOTO, JKUIKOTO | 1

https://m.edsoo.ru/ff0a540e

25
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ra3oo0pa3HOro  COCTOSIHMM  BEIIECTBA.
Kpucrannuueckue wu  amopduble Tena.
OObsCHEHUE CBOWCTB ra3oB, JKHUJIKOCTEH H
TBEPABIX TEJI HAa OCHOBE IOJIOKEHUH
MOJIEKYJISIPHO-KMHETUYECKOMN TEOPUH.
TennoBoe  pacmMpeHHMe U CXKaTHe.
Habnwooenue mennogozo pacwiupenusi men
[Iposepka TUTIOTE3bI JIMTHEWUHOMN
3aBUCUMOCTH JIJIMHBI CTOJOMKA KUIKOCTH B
TEPMOMETPUUYECKOU TpyOKe oT
TEMIEPaTypBhl.

Temneparypa. CBsizb TeMmmepaTypbl €O
CKOPOCTBIO TEIUIOBOIO JBHMKEHUSI YACTHIL.
Ilpasuna usmMepenusl memnepamypbl
Hzmenenue oaenenus eaza npu usmeneHuu
00bEMA U HA2PeBAHUU UL OXTIAHCOCHUL.

OIBITHI, JIEMOHCTPHUPYIOIIHE
3aBUCHUMOCTh JIaBJICHHUS BO3JyXa OT €ro
00béMa ¥ HArpeBaHHMs WIH OXJIAKICHUS
OrnpeziesieHre TaBJICHHUS BO3ayXa B OalIOHE
HIpuIa

Buytpennss sneprust CiocoObl U3MEHEHUs
BHYTPEHHEH »JHEpruu: Tervionepenada u
copepuieHre paboTel.  OxaasicoeHue npu
coseputenuu pabomsi . Haepesanue npu
cosepulenur pabomvl 6HeWHUMU CULAMU

https://m.edsoo.ru/ff0a5c60

HabOmionenue  u3MeHeHUss  BHYTpEHHeEH
SHEpPruM Teja B pe3ylbTaTe TerIonepeaayn
1 pabOThl BHEITHUX CHJI

https://m.edsoo.ru/ff0a5c60

Bunap! Tenonepenauu: TeMIONpPOBOIHOCTD,
KOHBEKIIUS, U3JIy4eHHE. Buobi
menjionepeoaiu

https://m.edsoo.ru/ff0a6412

10

Kongekuus .M3nydyenue.

https://m.edsoo.ru/ff0a6412

https://m.edsoo.ru/ff0a65c0

11

KoaudecTtBo Temnotsl.. TemmooOMeH u
TCIIJIOBOC PABHOBCCHUC.

https://m.edsoo.ru/ff0a6976

12

VnenpHas TEMI0EMKOCTh BEIIECTBA.
CpasHenue menioémkocmeii pazniuiHblx
sewecms

https://m.edsoo.ru/ff0a6976

13

YpaBHEHHE TEIUIOBOTO OalaHca.

https://m.edsoo.ru/ff0a7088

14

HccnenoBanue siBIeHUS TeIiooOMeHa INpU
CMEIIMBAHUM XOJOAHON U TOPSYEH BOJIBI

https://m.edsoo.ru/ff0a6a98

15

Onpenencuue KOJIMYECTBA TEIJIOTHI,
MOJYYeHHOTO0 BOJIOM MpH TemioooMeHe ¢
HarpeThiM METAJUINYECKUM IIWIMHIPOM

16

JlaboparopHas pabota «Onpeznenenue
YAEIBHOM TEITOEMKOCTH BemecTBay. MOT-
010-2015 m.n.2,3 (3.1-3.4;3.6-3.9;3.15)

https://m.edsoo.ru/ff0a6bb0

17

OHeprusi TOIUIMBA.  YJelbHas TEIloTa
CrOpaHus.

https://m.edsoo.ru/ff0a7b5a

18

Pemenue 3amaud no reme «I'openune

https://m.edsoo.ru/ff0a7b5a

26
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TOIIJIMBA»

19

[TnaBiieHne W OTBEpACBaHHE KPUCTAILIMYC
CKHX  BEIIECTB. VoienbHast — TemaoTa
IIaBiaeHus1. Habnwodenue nocmosncmea
memnepamypol npu nias1eHuU

https://m.edsoo.ru/ff0a71d2

20

Penrenue 3amau mo teme «llmaBiaenuey .
Omnpenenenue yAeIbHOU TEIJIOTHI
[UIABJICHHUA JIbIA

https://m.edsoo.ru/ff0a71d2

21

[TapooOpazoBanne u KoHjaeHcanus. Kcma-
peaue (MC). Uccrnenosanue mporecca
ucrnapeHus

https://m.edsoo.ru/ff0a740c

22

Kunenue. VnenpHas TEIJI0Ta
napooOpa3oBaHUsI. 3aBUCHUMOCTD
TEMIEPATypbl KUIEHUS OT aTMOC(EPHOTO
nasieHust . Habnrooenue kunenus

https://m.edsoo.ru/ff0a786¢

23

Bnaxxnocts BO3yXa.

https://m.edsoo.ru/ff0a7628

24

JlaGopaTopnas pabota «Omnpenenenue
OTHOCHTEJIBHOM BIIaXXHOCTH Bo3ayxa» MOT-
010-2015: m.m. 2,3 (3.1-3.4;3.6-3.9;3.15)

https://m.edsoo.ru/ff0a7628

25

Y aennHas TEIJIOTa Hap006paSOBaHI/I$I n
KOHACHCAIluH1

https://m.edsoo.ru/ff0a7628

26

Pemenue 3amau no teMe « Kunenue»

27

[TpuHIMIBI paOOTHI TEIJIOBBIX JIBUTATEIICH.
KII] TermoBoro nurarens. Mooenu
menosvix osuzameneti TenaoBEIe
JIBUTATEIH U 3aLIUTa OKPY>KaroUIeH CpeJibl
(MCQO).

https://m.edsoo.ru/ff0a7c7c

28

3aKOH COXpaHEHHs U MPEeBpAILICHUS
SHEPTUuM B TEIUIOBLIX nporieccax (MC).

https://m.edsoo.ru/ff0a83f2

29

IToBTOpenue no pazaeny «TemioBbie
SIBJIICHHSI»

https://m.edso0.ru/ff0a83f2

30

KonTtponpHast padora Ne 1 o pazzueny
«TemnyoBbIe SIBICHUS

https://m.edsoo.ru/ff0a86ae

Pasnen 2. DJekTpuyeckue W MArHUTHBbIE
sIBJICHU S

36

31

DneKkTpuzanus TelL. Ba pona
ANIEKTPUYECKUX 3apsiioB. B3anmopeincTue
3apSOKEHHBIX  TElL Onexmpuzayus
men  [léa pooa snekmpuueckux 3apa0oe u
e3aumooelicmaue 3apaxceHHvlx mei. |

OnbITH O HAOTIOICHUIO AIEKTPU3AINH TEI
MHJYKIMEN U IPU CONPUKOCHOBEHUH

https://m.edsoo.ru/ff0a87e4

32

Yempoticmeo u oeticmsue snexkmpockona .
Onexmpocmamuyieckas —UHOYKYus  3aKOH
COXpaHeHUsl JIeKMpPU4ecKUx 3aps008

33

3akon  Kymona  (3aBUCHMOCTH  CHIIBI
B3aUMOJICHCTBUSL  3apSHKEHHBIX TEI  OT
BEJIMYMHBI 3apsiIOB U PACCTOSIHUSI MEXY
TeJIaMu).

https://m.edsoo.ru/ff0a87e4

34

Onekrpuueckoe nose.  Hanpsx€HHOCTH

https://m.edsoo.ru/ff0a8a0a

27
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3JIEKTPUYECKOrO OoJIA. [TpuHIIMI
CYNEPHO3UINH 3JICKTPUUYECKUX TMoyei (Ha
KaueCTBEHHOM YpOBHE). Moodenuposanue
CUTIO8bIX IUHULL DTIeKMPUYECKO20 NOJA

35

Hocurenu snekrpudeckux 3apsaos.
DJIeMEHTapHbIN AIEKTPUUECCKUN 3apsi/l.
CrtpoeHue aToma.

https://m.edsoo.ru/ff0a90cc

36

[IpoBOOHUKKM ©  AUAJICKTPUKU.  3aKOH
COXpaHEHHUS IEKTPUUYECKOTO 3apsia.
Ilposoonuxu u OUDIEKMPUKU.
UccnenoBanue NEUCTBUS BIEKTPUYECKOIO
TIOJIsI HA IPOBOAHUKHU U TUDJICKTPUKHU

https://m.edsoo.ru/ff0a8ef6

37

DNIEKTPUUECKUI TOK. Ycnosus
CYILLIECTBOBaHUSl  3JIEKTPUYECKOIO  TOKa.
NcTounukn MOCTOSIHHOT'O
TOKa. Hcmoynuxu nocmosaHno20 moxka

https://m.edsoo.ru/ff0a95a4

38

JIeficTBHS 2IIEKTPUYECKOTO
TOKa (TEIIOBOE, XUMHUYECKOE, MAarHUTHOE)
. Melicmeus 2nekmpuuecko2o moka

https://m.edsoo.ru/ff0a96b2

39

DNEKTPUYECKU TOK B JKUIKOCTSIX U Tasax.
Onekmpuueckuii. ~ MoK 8  HCUOKOCHIU.
Tazoewiii pazpso

https://m.edso0.ru/ff0a9838

40

Onekrpuueckas uenb. COopka u nposepka
pPabOTHI JTEKTPHUYECKOH LETH TTOCTOSIHHOTO
TOKa

41

Cuna Toka. MHsmepenue cunvt moka
amnepmempom N3mepenne u
PEryJIMpOBAHKE CHJIBI TOKA.

https://m.edsoo.ru/ff0a8bd6

42

DneKTpuyuecKoe HanpshkeHue. Mavepenue
NEKMPUHECKO20 HANPAICEHUS 6
gonbmmempom. Vizmepenue u
PETrYIMpPOBAHNE HANPSKEHUS

https://m.edsoo.ru/ff0a9e14

43

ConpoTHuBiIeHUE NPOBOAHUKA. Y IEIBHOE
COTPOTHUBIIEHUE BellecTBa. Peocmam u
Mmazazun conpomuenerut. OTbIThI,
JIEMOHCTPHUPYIOIIHE 3aBUCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHUS
MIPOBOJIHUKA OT €0 JTMHBI, TIIOMIATH
MONEPEYHOr0 CEYEHHsI U MaTepuasa

https://m.edsoo.ru/ff0aa738

44

3akoH Oma U1 y4yacTka  LeNH.
HccnenoBanne 3aBUCHUMOCTH CHJIBI TOKaQ,
UYILEro qyepes pe3ucTop, oT
COINPOTHBIIEHUSI PE3UCTOpPA U HANPSIKEHUS
Ha pesuctope. MccnenoBanne 3aBUCMMOCTH
CWJIBI TOKA, MAYHIETO Yepe3 JIAMIIOYKY, OT
HaIpsDKEHUsS Ha Hel

https://m.edsoo.ru/ff0aad4a
https://m.edsoo.ru/ff0aa04e

45

IlocnenoBarenbHOE n napajijieJIbHOC
COCIMHCHHUEC ITPOBOAHUKOB

46

IIpoBepka mpaBuia CIOKEHUs HAIPSKEHUU
IIPU MOCTEAOBATEIIBHOM COEIMHEHUHU [IBYX
PE3UCTOPOB

https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aadle
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47

[TapannensHOE COeIMHEHNE TPOBOHUKOB
IlIpoBepka mpaBuiia AJis CUIJIbI TOKA MPU
napajyieJIbHOM COCIMHEHUU PE3UCTOPOB

https://m.edsoo.ru/ff0aaf8a

48

PabGota u MOIMHOCTB JICKTPUUCCKOI'O TOKA.

https://m.edsoo.ru/ff0ab124

49

Onpenenenue  paboOThl  AIEKTPUUECKOTO
TOKa, UYIIETO yepes pe3ucrop.
OrnpeznesieHHe MOIIHOCTU 3JIEKTPUYECKOTO
TOKA, BBIICJISIEMOM HA PE3UCTOPE

https://m.edsoo.ru/ff0ab3e0

50

3akon JDxoyns— Jlenna. Omnpenenenve
KIII HarpeBarens

OJeKTpuYecKue Lenu 1 NoTpeduTen
AIIEKTPUUYECKON 3HEpTuu B ObITy. KopoTkoe
3aMbIKaHHUE.

https://m.edsoo.ru/ff0ab660

51

[loBTOpeHue mno Teme «DIEKTPUUECKUE
SIBIICHUSI»

https://m.edsoo.ru/ff0abd2c

52

ITocTossHAbIe MarHuThl. B3amMopencTBHe
IOCTOSIHHBIX MAarHUTOB. Bzaumooeticmeue
NOCMOSHHBIX MACHUMOB HccnenoBanue
MardHiuTHOTO B3aMMOJICHCTBHS IOCTOSHHBIX
Mar"uToB .

https://m.edsoo.ru/ff0ac3d0

53

MaruautHoe mone. M3ydeHue MarHUTHOTO
MOJIsi TIOCTOSIHHBIX ~MAarHUTOB TPU X
00BeAMHEHUN u paszeneHuun
Mooenuposanue HEeB03MOJICHOCIU
pasoenenus noIwco8 MAcHUMA .
Mooenuposanue MACHUMHBIX nozneu
HOCMOSIHHBIX MACHUMO8

https://m.edsoo.ru/ff0ac3d0

54

MaruuTtHoe 1oJje 3eMIIM U €ro 3HaueHHe
JUTS JKW3HU Ha 3eMiie.

https://m.edsoo.ru/ff0acOba

55

OmnsiT Opcrena. Onvim Ipcmeda
MarauTHO€E 1oJI€ AIEKTPUYECKOTrO TOKA.
HccnenoBanue 1eCTBUS AIEKTPUUYECKOTO
TOKa Ha MArHUTHYIO CTPeIIKy. Maenumnoe
nose moka. 1eKmpomazHum

https://m.edsoo.ru/ff0acld?

56

[IpuMeHeHne 3EKTPOMarHuTOB B TEXHUKE.
OneIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD
CHUJIBbI B3aUMOJICHCTBUS KaTYIIKHA C TOKOM U
MarHuTa OT CHJIbl TOKA U HaIIPpaBIICHUs TOKA
B KaTyIIKe

https://m.edsoo.ru/ff0ac74a

57

JleiicTBrE MarHUTHOTO I0JISI HA NIPOBOJHUK
¢ TokoM. M3ydyeHue NeHCTBUS MarHUTHOTO
1I0JIs1 Ha IIPOBOJHUK C TOKOM . [leticmeue
MASHUMHO20 NOJISL HA NPOBOOHUK C MOKOM

https://m.edsoo.ru/ff0ac86¢

58

OneKTpoABUTaTENb IOCTOSHHOIO  TOKA.
Onexmpoosucamens NOCMOAHHO20 MOKA .
N3mepenne KIIJ[ snexTpoaBurareabHoin
YCTaHOBKH

Hcnonp3oBanue 3I€KTpoABUTATENIEH B
TEXHUYECKHUX YCTPOMCTBAX MU Ha
TPAHCIIOPTE.

KoncTpyrnpoBanue U u3yueHue paboOThI 3

https://m.edsoo.ru/ff0ac86¢
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JICKTPOABUTATCIIA

59

Onbitel  ®apanes. Onwvimour Dapades.
SIBneHue 3IEKTPOMArHUTHOM HMHIYKLHH..
Hccnedosanue sgnenus 21eKmpomMacHUmHoOU
UHOYKYUU. 3asucumocms  HanpasieHus
UHOYKYUOHHO20 MOKA Om  YCI08ULl €20
so3nuknosernus . IlpaBuio Jlenna

60

OMBITHI 110 UCCIIEIOBAHUIO SIBJICHUS
AJIIEKTPOMArHUTHON MHIYKIINN:
WCCJIEI0BAHNE U3MEHEHUN 3HAYCHUS U
HaIlpaBJIeHUsI MHAYKIMOHHOIO TOKA

61

DJIEKTPOTreHEPATOP. Onekmpoeenepamop
nocmosinno2co moka CnocoObl MONyYeHHS
3JIEKTPUYECKON PHEPruu. DIEKTPOCTAHIUU
Ha BO30OHOBJISIEMBIX HCTOYHHUKAX YHEPTHUH.

62

HOBTOpCHI/Ie 110 pa3jaciny ((BHGKTpI/I‘{eCKI/Ie 151
MAarauTHBIC ABJICHUS)

https://m.edsoo.ru/ff0ach14

63

HOBTOpCHI/Ie 110 pa3jaciny ((BHGKTpI/I‘{eCKI/Ie 151
MAarauTHBIC ABJICHUS) )

https://m.edsoo.ru/ff0ach14

64

O0o0maiee NOBTOPEHUE MO KypCy
¢puzuku 8 kiaacca

65

O6o01maroiee NOBTOPEHME MO KYpPCY
¢u3uxu 8 kiacca

66

TogoBasi KOHTPOJIbHASI padoTa

67

O06o0maroIee MOBTOPEHUE

[HEN

68*

®u3nka U MUpP, B KOTOPOM MBI KUBEM. ¥V
Hac 00Ha nianema, 00Ho 6ydywee

9 kiacc (102 gaca)

Ne

HaszBanue pa3iaesia, TEMbI

KoJu-Bo
JacoB

DuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTesbHbIC PECYpPChl

IMoBTOpenue. Pusuka u pusnyecKkue MeTOAbI
HU3Y4YEeHHS MPUPOABI

1

1

duznueckue aBineHus. Ousnueckue
BeJIMYNHBI. MexaHnueckoe IBMUKEHNE

Pa3znen 1. Mexannueckue siBJIeHUS

50

2

MexaHnuecKkoe JBUKEHHE.
MarepuanbHas Touka. Cucrema ot-
cuéra.

https://m.edsoo.ru/ff0ad474

OTHOCHTENBHOCTh MEXaHHYECKOTO
nBxennsa. Habnwoodenue
MeXanuuecKko20 08UNCeHUs meld
OMHOCUMENbHO PA3HBIX Mel OMCUEMA.
Cpaenenue nymet u mpaexmopuul
08UdICEHUSL OOHO20 U MO20 XHce meld
OMHOCUMENILHO PA3HBIX Mel OMCYeéma

https://m.edsoo.ru/ff0ad474

[Tepememenue Tena. PaBHomepHoe
MPSIMOJIMHEMHOE IBUKEHUE.
Hsmepenue ckopocmu pagHomeprHo20
O8UIICEHUSL

https://m.edsoo.ru/ff0ad19a
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Pemenue 3agay nmo teme
«PaBHOMEPHOE TBUIKEHHUEN

https://m.edsoo.ru/ff0ad19a

KoncrpynpoBanue TpakTa JUIS
pasroHa M JAJBHEWIIEr0 paBHO-
MEpPHOIO JBIIKEHUs IIApUKa WU
TEICKKU

https://m.edsoo.ru/ff0ad19a

HepasHomepHoe IIPSMOJIMHEMHOE
JIBUOKEHUE. Habnrwooenue
MeXAHUYeCcKUx seJ1eHUll,
NPOUCXO0AWUX 8 cucmeme Omcuéma
«Tenesxcka» npu eé pagHoMepHOM U
VCKOPEHHOM o8udICeHUU
OMHOCUMENbHO — Kabuhema  (u3uKu
CpenHsis W MrHOBEHHass CKOPOCThb
TeJa MPU HEPABHOMEPHOM JIBIDKCHUH.
H3mepenue cpedneti ckopocmu
O0BUICCHUSL.

https://m.edsoo.ru/ff0ad8d4

Omnpenenenue  cpeaHeil  CKOPOCTH
CKOJIBXKEHUsI OpycKa WIJIM JABUKEHUS
IIAPUKA M0 HAKJIIOHHOW ITIOCKOCTH

https://m.edsoo.ru/ff0adb18

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE
JIBH)KEHUE Y CKOpeHue. M3mepenue
CKOpOCMU U CKOPEHU
NPAMOTUHEUHO20 OBUNCEHISL

https://m.edsoo.ru/ff0ad8d4

10

Pemenue 3agay no teme
«PaBHOYCKOPEHHOE JBUKECHUEY

https://m.edsoo.ru/ffOb06ec

11

HccnepoBanue 3aBUCUMOCTH IIYTH OT
BpEMEHH TPH  PaBHOYCKOPEHHOM
JIBIKEHUHU 0€3 HavyaJIbHOM CKOPOCTH

12

JlabopaTopHas pabora Ne 1
«HccrnenoBanue  paBHOYCKOPEHHOTO

JBIDKEHUS 0€3 HAaYaJIbHOW CKOPOCTH».
MOT-010-2015, m.m.2,3 (3.1-3.4;3.15)

13

JlabopaTtopHas pabota Ne
«OmnpeneneHne yCKOPEHUs Telia MpH
PaBHOYCKOPEHHOM JBI>KEHUU 110
HAKJIOHHOM TJIOCKOCTH)

14

[IpoBepka runoressl: eciau Ipu
PaBHOYCKOPEHHOM JIBH)KEHUHU 0€3
Ha4yaJIbHOW CKOPOCTH IYTH OTHOCSITCS
KaK psAJl HEYETHBIX YHUCE, TO
COOTBETCTBYIOIIME MPOMEKYTKH
BPEMEHHU OJMHAKOBbI

15

Hccneoosanue npuznaxos pasHoycko
peHHoz2o Oeudicenus .PerieHue 3agad
o TeMe «PaBHOYCKOpEHHOE
JIBUYKEHUE)

16

CBoOomHOE rajicHue. OIIBITEI
T'anumes.

17

Uzmenenue seca mena npu
yekopennom  ogudicenuu. V3amepenune
YCKOpEHUs: CBOOOHOTO Ma/ICHUS .
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18

Pemenue 3anau no teme «CBOOOIHOE
MMAJICHUE»

19

PaBromepHOE JIBUKCHUE 1o
okpyxkHoctH. Ilepuon u uacrora 00-
pamieHus. JluHenHas u©  yrioBas
CKOPOCTH. IlenTpocTpeMurensHoe
yckopenue. Habnoodenue oOsudicenus
mena no OKpY*CHOCmu

https://m.edsoo.ru/ff0ael76

20

Pemenue 3amau mo teme «JIBrKeHHe
110 OKPYKHOCTH

https://m.edsoo.ru/ff0ael76

21

IIepBb1it 3aKOH Herorona.
3asucumocms  yckopenus mena om
maccwl mena u oeucmeyowell Ha He2o
cunwl .Btopoii 3akoH HproToHa.

https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a

22

[IpuHIMI cynepno3unuu Cuil.

https://m.edsoo.ru/ff0ae72a

23

Tperuii 3akon Hetotona. Habnooenue
pasencmea cuil npu 83auMoOeucmeuu
mer

https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c

24

Cuna TSKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUSL. YCKOpPEHHE CBOOOIHOTO
aJICHUSI.

https://m.edsoo.ru/ff0af044

25

JlBmxenue 1uianer Bokpyr CounHia
(MC). [TepBas KOCMHYECKast
CKOpOCTb. Hesecomocth u
TIEePETPY3KH.

https://m.edsoo.ru/ff0af5f8

26

Cuna ynpyroctu. 3akoH ['yka.

https://m.edsoo.ru/ff0aeca2

27

JIaGoparopHas paboTa Ne
«OmnpeneneHne KeCTKOCTH MPYKUHBI»

https://m.edsoo.ru/ff0aee28

28

Cuna TPEHUA: CHJIa TPCHUA CKOJIb-
KCHHA, CUJIa TPCHUA IIOKOsA, APYruc
BUJbBI  TPCHUA. I/ICCJ'ICI[OBaHI/Ie
3aBUCHUMOCTH CHIJIbI TPCHUA
CKOJIB’KCHUSA OT CHJIBI HOPMAJIbHOT'O
JaBJICHUA

https://m.edsoo.ru/ff0af738

29

JIaGoparopHas pabota Ne
«Omnpenenenne koa¢dunreHTa
TPEHUSI CKOJIBKECHUS

https://m.edsoo.ru/ff0af8be

30

Pemrenue 3agad mo reMe «3aKOHBI
Hrrotonay

https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

31

PaBHOBECHE MaTepraIbHONM TOUYKHU.
AGcomoTHO TBEp0E Temo. LleHTp
TSOKECTH.

https://m.edsoo.ru/ff0afe36

32

PaBHoBecue  TBEpmOro TEema ¢
3aKpEeIUIEHHOW OCBhIO BpanieHus. Mo-
MEHT CHJIBL.

https://m.edsoo.ru/ff0afe36

33

Pemenue 3agau 1o teme «PaBHOBecHe
TBEPJOTO TEJIA»

https://m.edsoo.ru/ff0b02b4

34

Nmnynbce Tena. M3menenue umimyibca.
Wmnynbe cuibl. [lepedaua umnynvca

https://m.edsoo.ru/ff0b07fa
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npu 83aumooeticmsuu mej

35

3akoH COXpaHCHHUS UMITyJIbCa.
Coxpanenue umnynvbca npu Heynpyeom
83aumooencmauu

https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096¢

36

Coxpanenue
abconrommuo
cmeuu

UMnyIbCa npu
ynpyeom — 83aumooeli-

https://m.edsoo.ru/ffOb07fa

37

PeakTuBHOE JBIKEHUE (MC).
Habnioodenue peaxmugnozo 08udicensl

38

Pemrenne 3amayu 1mo TeMme «3axkoH
COXpaHEHUs UMITYJIbCa

https://m.edsoo.ru/ff0b096¢

39

Mexanngeckast pa60Ta 1 MOIIHOCTBD.

https://m.edsoo.ru/ff0b0a84

40

PabGora cun TsKecTH, YHPYrocTw,
TpeHust . CBsi3b SHEPTUU U pabOTHI

https://m.edsoo.ru/ff0b0db8

41

Ompenenenue pabOTHl CHIIBI TPEHUS
IIPY PaBHOMEPHOM JBH)KEHHUHU TeJIa 110
TOPU30HTAIILHON ITOBEPXHOCTH

42

Onpenenenue padbOThl CUJIBI YOPYTO
CTM  Tpu  moxbéMe  Trpy3a C
HUCIIOJB30BAHUEM  HCIIOABMI)KHOIO H
MOJIBIYKHOTO OJIOKOB

43

Pemenue 3a/1a4 o TEME
«MexaHnuyeckasi paboTa ¥ MOITHOCThY

https://m.edsoo.ru/ff0b0a84

44

[ToreHmanpHas 3HEprus Teina,
MOJHATOrO HaJ TOBEPXHOCTHIO 3E€MJIH.
[ToreHimanpHast 3HEPTHS CHKATOMN
MPYKUHBI

45

Kunernueckas sneprus. Teopema o
KMHETHYECKOM SHEpruM.

https://m.edsoo.ru/ff0b0c32

46

3aKOH COXpaHEHUS MEXaHMYECKOU
sHeprun. CoxpaneHue mexanuueckou
9Hepeuu npu  c80O0OHOM NAOEHUU.
Coxpanenue mexanuueckou 3SHepeuu
npu 08UMCEHUU mena noo Oeucmeuem
NPYHCUHDL

https://m.edsoo.ru/ffOb12fe

47

IIpeobpazosanus
g3aumooelcmeuu mei
N3yuenne 3aKOHA
SHEeprun

9Hepeuu npu

COXpaHCHHS

https://m.edsoo.ru/ffOb12fe

48

Pemenne 3amau mo TeMe «3aKoH
COXpaHEHUs SHEPTUM

https://m.edsoo.ru/ff0b0db8

49

[ToBTOpEHME MO pazaeny
«MexaHU4YecKHe SIBICHUS»

https://m.edsoo.ru/ff0b0db8

50

[ToBTOpEHME MO pazaeny
«MexaHu4YecKHe sIBICHUS»

51

KounrpoabsHnas padora Ne 1 no
pasneay «MexaHnueckue siBJIeHUS»

Pa3gen 2. Mexann4ueckue KoJe0aHus ¥ BOJHBI

13
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52

Konebarensuoe npmxenne. OCHOBHBIE
XapPaKTEPUCTUKU KOJICOaAHUM: TIEPUO/I,
yacToTa, aMIutyna Habarooenue
KoJebanuil men noo oeticmeuem Cuibl
msdHCeCmu U CUIbl Ynpy2ocmiu.
[IpeBparieHue sHepruu Npu
KO0JIc0aTeIIbHOM JIBU-

KEHUHU. 3aTyXaromiue KoJeOaHus.

https://m.edsoo.ru/ff0b1858

53

Perenue 3agay no reme
«KosebarenpHOE IBUKEHUE)

https://m.edsoo.ru/ff0b20f0

54

MaremMatuueckuii M NPYKUHHBINA
MasATHUKU. Habnwoodenue konebanuil
epy3a Ha Humu u Ha npyscure OTbBITHI,
JIEMOHCTPUPYIOIIIHE 3aBHCHUMOCTh
nepuona  KojiebaHUW  TPYKUHHOTO
MasTHUKa OT MacChl TIpy3a U
xEcTkocTH TIpYxUHBI .Onpenenenue
4acTOThl W Tepuoaa  KojeOaHui
MPYKUHHOTO MasTHUKA

55

JlaGopaTopHas paborta
«OrmpeienieHue 4YacTOTHl M TEpHoJa
KoJIeOaHMi MaTeMaTHYECKOTO
MasITHUKa)»

MOT-010-2015, mm.2,3 (3.1-3.4;3. 15)

https://m.edsoo.ru/ffOblaec

56

HccnenoBanue 3aBUCUMOCTH I€pUoJia
Koje0aHuil MPYKUHHOTO MasTHHKA OT
Macchl Ipysa

https://m.edsoo.ru/ffOblaec

57

JIaGoparopHas pabota Ne
«HccnenoBanne 3aBUCUMOCTH
nepuoJia KojebaHuil MoABEIIEHHOTO K
HUTH TPy3a OT JUIMHBI HUTHY»

58

[IpoBepka HE3aBHCHUMOCTH TepHoja
KoJieOaHUN Tpy3a, IOJBEIICHHOTO K
HUTH, OT MacChl rpy3a

https://m.edsoo.ru/ff0b197a

59

Beinyxaennsle koneOanus. Pezonanc.
Habnwoenue BBIHYIHCOCHHBIX
KOIeOaHull U pe3oHanca

https://m.edsoo.ru/ff0b20f0

60

Mexannueckue BoiHbl. — CBoMcCTBa
MexXaHW4YecKux BOJH. [IpomonbHBIE H
MONEPEYHbIE BOJIHBI.
Pacnpocmpanenue  npooonvHuix U
nonepeunvix 8ot (Ha modenu). Jlnuna
BOJIHBI 51 CKOpPOCTh eé
pacnpocTpaHEHHUs. Mexanunueckue
BOJIHBI B TBEPAOM TENE, CEUCMUYECKHE
BostHBI (MC).

https://m.edsoo.ru/ff0b21fe

61

3Byk. ['poMKOCTH 3ByKa M BBICOTA
ToHa. WMHOpa3ByK ©  yIbTpa3BYK.
Habnwoenue 3asucumocmu 6vicomol
36yka om uacmomul. OTpaxeHUe
3BYKa. AKycmuueckuti pe30Hanc

https://m.edsoo.ru/ff0b23ca
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62

Pemenue 3a/1a4 o TEME
«MexaHuuecKkue BOJIHEID)

https://m.edsoo.ru/ff0b25f0

63

[ToBTOpEeHue mo pasueny
«MexaHnueckue KosueOaHUs U
BOJIHBI»

https://m.edsoo.ru/ff0b25f0

64

KonTposbHasi padoTa mo pasjaeiy
«MexaHnyeckue KoJieOaHUs U
BOJIHBI »

Pa3nen 3. DiaekTpoMarHuTHOe MoJjie U

JIEKTPOMATrHUTHBIC BOJIHBI

65

9JI€KTpOMaFHI/ITHOG I10JIC.
SHCKTpOMaFHI/ITHBIC BOJIHEI.

https://m.edsoo.ru/ffOb2abe

66

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
CBoiicTBa SJEKTPOMArHUTHBIX BOJIH
[ITkana 371€KTPOMarHUTHHIX BOJIH.

https://m.edsoo.ru/ff0Ob2fe6

67

Hcnonp30BaHue  3JIEKTPOMArHUTHBIX
BOJIH /I COTOBOHM CBsi3u. M3ydeHue
CBOWMCTB 3JICKTPOMArHUTHBIX BOJH C
MTOMOIIbI0 MOOHMJIBHOTO TenedoHa

https://m.edsoo.ru/ffOb2c6c

68

DNeKTpOMarHuTHas TpUpoJa CBeTa.
Ckopoctb cBeta. BoiHoBbIE CBOiCTBa
cBeTa. BoaHOBBIE CBOICTBA CBETa

https://m.edsoo.ru/ff0b31d0

69

[ToBTOpEHME MO pazneny
«DNEeKTPOMArHUTHOE TOJIE U
OJICKTPOMArdHMTHBIC BOJIHBID)

Pa3gen 4. CBeToBbI€ AIBJICHUSA

12

70

JlyueBas monenb cBera. IcTOuHUKN
cBera. [lpsamonuneunoe pac-
npocmparenue ceema. 3aTMEHUS
Connua u JIyHbl.

https://m.edsoo.ru/ff0b3658

71

OTtpaxkeHue cBeTa. 3aKOH OTPAKECHHUS
cBera. Habnrooenue senenus
ompadicenus ceema. ViccnenoBanue
3aBUCHMOCTH YTJIa OTPaKCHHUS
CBETOBOTI'O Jy4a OT yIJia MajJeHHsl.

https://m.edsoo.ru/ff0b38c4

72

IImockoe  3epkaro. Ilocmpoenue
usobpadxcenuss npeomema 6 3epKaie.
N3yuenue XapaKTEPUCTUK
U300paKeHHsl TpeJMeTa B IUIOCKOM
3epKaie.

Tonyuenue uzobpasicenuii  N1I0CKOM,
B0CHYMOM U BLINYKIOM 3EPKANAX.

https://m.edsoo.ru/ff0b38c4

73

[Ipenomnenue cBera. Habnwooenue
AGNeHUsI NpeloMAeHUs céemd. 3aKOH
npenomieHus: ceeta. «lcciaenoBanue
3aBHCUMOCTH  yIJla  TIPEJIOMJICHUS
CBETOBOTO JIyya OT yIJIa MaJICHHs Ha
TpaHUIIE «BO3TYX—CTEKIION.

https://m.edsoo.ru/ff0b3aea

74

Penrenue 3a1a4 o TEeEMeE
«IIpenomienue ceeray

https://m.edsoo.ru/ff0b3aea
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75 [lonHoe  BHYTpeHHEE  OTpa)KeHUE 1 https://m.edsoo.ru/ffOb3c5¢c
cBera.  Mcmosnb3oBaHHE — MOJHOTO
BHYTPEHHETO OTpaXKEHUS B
OINTHYECKHUX CBETOBOAAX. Onmuueckuil
€68emogoo.

76 JIunsel. Xog ny4eii B muH3e DokycHoe 1 https://m.edsoo.ru/ff0b3f2c
pacCTOSIHHE M ONITHYECKAst CHJIa
JIMH3BI.

77 Pemienue 3a1a4 o reme «JIMH3bI» 1 https://m.edsoo.ru/ff0b3f2c

https://m.edsoo.ru/ffOcOa7e

78 JlaboparopHas pabota 1 https://m.edsoo.ru/ff0b4206
«Omnpenenenue GOKyCHOTO
PACCTOSIHUS M OTITUYECKOM CHITBI CO-
ouparomeit muH3E. NOT-010-
2015,m.m.2,3 (3.1-3.4;3.6-3.9;3.15)

79 Hsyuenue ceoticmeé uzobpadiceHusi 6 1 https://m.edsoo.ru/ff0b444a
aunzax. TlomydeHue W300pakeHHH ¢
MTOMOIIIbIO COOMPAIOIIEH JIMH3BI.

80 Ontuueckas cuctema ¢oroarrapara, 1 https://m.edsoo.ru/ffOcOa7e
MmuKkpockorna u teneckomna (MC) a3 https://m.edsoo.ru/ff0b4684
KaK ONTHYECKask CHCTEMA.
biM30pyKOCTh M TAIIBHO30PKOCT.

81 PasnoxeHnne 0OeIoro cBera B CIIEKTP. 1 https://m.edsoo.ru/ff0c0f4c
OnbIThI HeroroHa. CroxeHnue https://m.edsoo.ru/ff0c0e2a
CMEKTPaJbHBIX [BETOB. Jlucmepcus
ceta. OTBITHI IO PA3IOKEHHIO OETOTO
ceeta B cmektp. OmeITel 1O
BOCIIPUATHIO IIBETA MPEJAMETOB IIPU HUX
HaOJI0ICHUN Jyepes I[BETOBBIC
GuIbTPHI

Paszpnen S. KBaHnTOBBIC SIBJICHUS 10

82 Ombitel Pesepdopna u mutanerapHast 1 https://m.edsoo.ru/ff0c12a8
Mojenb aroMa. Moaens aroma bopa.

83 Hcnyckanue W TOIJIONICHHWE CBETa 1 https://m.edsoo.ru/ff0cl144c
aTOMOM. KBaHTHI. JIuneityatsie
criekTpbl. Cnekmpol  usnyueHuss u
noenowenuss . Cnekmpvl pasiuyHbix
2az06. Cnexmp 8000pooa.

84 HaGmronenue CILIOIIHOTO u 1 https://m.edsoo.ru/ff0c1550
JIMHEHYATHIX CIIEKTPOB UCITYCKAHUS

85 PagnoaktuBHOCTh. Asbda, Oera u 1 https://m.edsoo.ru/ff0c1672
raMMa-u3J1yueHHs.. https://m.edsoo.ru/ff0c2126
JleficTBrs palMOAKTUBHBIX U3y4YE€HUN
Ha xwuBble oprauu3msl (MC).

86 Pecucmpayus  uznyuenuss npupoouvix 1 https://m.edsoo.ru/ff0c2126
MUHEPAo8 U NPOOYKMOos.

H3mepenne pagnoakTHBHOTO (hOHA.
87 Crpoenre aToMHOTO sifpa. HykimouHast 1 https://m.edsoo.ru/ff0c18ac

MOJelIb aTOMHOro snpa. W3ortomsl.
PagnoakTuBHBIE TIpEBpAIICHHS.

https://m.edsoo.ru/ff0clal4
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[Iepuon nonypacnaza aTOMHBIX SIIED.

88

Paboma cuémuuka uonusupyrowux
usnyyenuu Habniwooenue mpekos 6
Kamepe Bunvcona. .

https://m.edsoo.ru/ffOclb4a

89

HccnenoBanue TpPEeKOB: U3MEpEHHUE
SHEPIMM 4YacTULBl 1[I0 TOPMO3HOMY
nyTH (1o potorpadusim)

90

Snepubie peaKuuu. 3aKOHEI
COXpaHEHHUs 3apsAI0BOTO U MacCOBOTO
qyucen. DHEPrus CBsI3U aTOMHBIX sJiep.

https://m.edsoo.ru/ffOc1c58

91

Cs13p Maccel U 3Hepruu. Peaxknuum
CHUHTE3a M JeieHus saep. Snepnas
sHepretuka . JICTOYHMKM  SHepruu

Comnna u 38631 (MC).

https://m.edsoo.ru/ff0cld7a
https://m.edsoo.ru/ffOc1e88

IToBTOpPHT

€J1bHO-00001aI0 1M MOLYJIb

92

O6o0maniee NoBTOpeHne
duznyeckue SABJICHUSA. Y MCHHUS
OOBSACHATH PU3NICCKUE SIBJICHUS Ha
MPAKTUKE

https://m.edsoo.ru/ff0c245a

93

Oo6o0marmnee mopropenne. Meto bl
HccienoBanus MexaHudecKue,
CBETOBBIC, TEIUIOBBIE, SJICKTPUYECKHUE
SABJICHUSA

https://m.edsoo.ru/ff0c2b30

94

Oo6o0maiee NoBTOpPEeHNE.
HaquHe OCHOBBI HpaKTI/I‘ICCKOFO
WCIIOJIb30BaHUS PA3IMYHBIX
NCTOYHUKOB 3Heprm/1 Ha OCHOBE
3aKOHA MPEBPAILLIECHUS U COXPAHEHUS
BCEX U3BECTHBIX BUI0OB 3H€pFI/II/I

https://m.edsoo.ru/ff0c2d6a

95

O0o0maromnee noBTopeHue.
Hay4nble OCHOBBI ITPaKTHYECKOTO
HCIOJIb30BAHUS PA3TUUHBIX
HCTOYHHUKOB SHCPIrur Ha OCHOBEC
3aKOHa MPEBPAIIEHUS U COXPaHEHHS
BCCX M3BCCTHBIX BUJOB SHCPIUH

https://m.edsoo.ru/ff0c2572

96

O0o0maromnee noBTopeHue.
[IpakTukym pemenus 3amay.
CocraBieHue 1 peleHue
CUTYAlITMOHHBIX 3ada4

97

O0o0maromnee noBTopeHue.
[IpakTukym pemenus 3amay.
CocraBieHue 1 peleHue
CUTYAllMOHHBIX 3ada4

98

I'onoBasi KOHTpPOJIbHAsA padoTa

99*

dusnKa ¥ MUp, B KOTOPOM MBI JKHBEM.
Y nac oona naanema, oono 6yoyuee

100

[ToBTOpeHHUE

101

[ToBTOpeHue

102

IToBTOpEeHHE

*YueT paboueil mporpaMMbl BOCITUTAHUS
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