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HNOACHUTEJIBHAS 3AIIUCKA

[IporpamMma mo ¢u3uke Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs COCTaBJII€HA Ha
OCHOBE TOJIOXKEHUI W TpeOOBaHWN K pe3ylbTaTaM OCBOCHHS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpasoBarenbHOl Tporpammbl, mpeactaBieHHbIx B PI'OC OO0, a Takke ¢ ydérom
denepanpHOll paboueld mporpamMmbl BocnuTaHus W KoHIENmMH mpenojaBaHus y4eOHOTO
npenmeta «Pu3nKa.

Copepxanme  mporpaMmbl 1o  (uU3uMKe  HampaBlieHO Ha  (OpPMHUpPOBaHUE
€CTECTBEHHOHAYYHOW TI'pPaMOTHOCTH OOYy4aloUIMXCs W OpraHu3aluio u3ydeHus (pU3ukd Ha
NeSITeIbHOCTHON OcHOBe. B mporpamMme mo (u3MKE YYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npenmera B peanu3anuu  TpeboBanuit ®I'OC OOO K miIaHUPYeMbIM JIMYHOCTHBIM U
METalpeAMETHBIM  pe3yJabTaTaM  O0y4YeHHs, a  TaKkKe  MEXIPEIMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX YYEOHBIX NMPEAMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[Tporpamma 1o ¢u3uKe yCTaHABIUBACT paclpe/ieleHne y4eOHOro MaTepuana mo rojaam
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO I[IOCIIEOBATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYI0 Ha JIOTUKE PAa3BUTHS MPEAMETHOTO COJEpKaHUS W y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaroMINXCS.

[Iporpamma 1o ¢u3uke pazpaboTaHa ¢ MENbI0 OKa3aHWs METOAMYECKOW ITOMOIIH
YUUTENIO B CO3/IaHUU paboueil mporpaMmbl 0 y4eOHOMY HpPeIMETY.

du3snka SBISETCA CUCTEMOOOPA3YIOIIUM JIJIsi €CTECTBEHHOHAYYHBIX YU4E€OHBIX MTPEAMETOB,
MOCKONBKY (pU3UYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SBICHUH, M3ydaeMbIX XHUMUEH,
Ouosorueii, actpoHoMHeld U Qu3nyeckoi reorpadueil, BHOCUT BKJIaJ B €CTECTBEHHOHAYUYHYIO
KapTUHY MUpa, TMPeNoCTaBiseT HauOojee sICHble O0pas3Ibl MPUMEHEHHsS HAay4dHOTO MeToja
MO3HAHMS, TO €CTh CIIOCO0A MOJIY4YEHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna U3 THIaBHBIX 337a4 (pU3MUeckoro oOpazoBaHusl B CTPYKType o0iero oOpa3zoBaHus
COCTOUT B (OPMHUPOBAHWU €CTECTBEHHOHAYYHOM TpaMOTHOCTH W HHTEpeca K Hayke Yy
oOyJaromuxcs.

W3yuyenne ¢u3uku Ha 0a30BOM  YpPOBHE IMpENAINoOJIaraeT  OBJIAJE€HUE  CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPUIYIOUIUMHU €CTECTBEHHOHAYUYHYIO TPAMOTHOCTb:

. Hay4YHO OOBSICHSTH SIBJICHNUS,

. OIICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHMSI;

. MHTEPIPETUPOBATh JAHHBIE U KCIIONb30BATh HAyYHbIC JOKA3aTeNIbCTBA JJISl MOJIYYECHHS
BBIBOJIOB.

[enn uzydyeHust GU3uKu Ha YpOBHE OCHOBHOTO 0011IeT0 00pa3oBanwms onpeseneHsl B Konmnenuu
npenojiaBaus yueOHoro npeaMera «®dusnkay B 00pa3oBaTeNbHBIX OpraHu3anusix Poccuiickoit
Qenepali, peagu3ylOIIMX OCHOBHBIE O00I1€00pa30BaTENbHBIE MPOTPaMMBbl, YTBEPKIEHHOU
pemenueM Koisnernn MunucrepctBa npocsemienuss Poceniickoin @enepanuu (IpoTokoa oT 3
nexadbps 2019 r. Ne I1TK4BH).

Henu nzyvyenus pU3NKH:

. proOpeTeHne NHTepeca U CTPEMIICHUS 00YJaroIIMUXCsl K HAYYHOMY U3YYEHHIO IPUPOIBL,
pa3BUTHE UX UHTEIUICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

. pa3BUTHE TPEACTABICHUH O HAydHOM METOAE€ TNO3HaHus H  (OpMHpPOBaAHUE
HCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYXKAIOIINM SIBJICHUSIM;

o (dbopMHpOBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3ysbTaTa MU3yUEHHs OCHOB CTPOCHHS
MaTepuu ¥ GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

. (dbopmMHUpoBaHKE MPENCTABICHUNA O POy (PUMKM Ui PA3BUTHUS APYIHMX €CTECTBEHHBIX

HayK, TEXHUKH U TEXHOJIOTHI;



o pa3BUTHE TIPEACTABICHUH O BO3MOXHBIX cdepax Oyaymed mnpodeccuoHaTIbHON
JIeATEIIbHOCTH, CBSI3aHHOW C (PM3MKOM, MOATOTOBKAa K MJajbHEHIeMy OOYYeHHIO B 3TOM
HaIlpaBJICHUH.

JlocTrkeHue 3THX IieJeld IporpaMMbl 1Mo (GHU3MKEe Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
o0ecreynBaeTcsl pelIeHUEM CIeIYIOIUX 3a4a4:

o npuoOpeTeHne 3HaHUI O TUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHMYECKHX, TEIUIOBBIX,
JIEKTPUYECKUX, MATHUTHBIX M KBAaHTOBBIX SIBIICHUSIX;

o npuoOpeTeHne yMEHUH ONUCHIBaTh U OOBACHATh  (PU3MUECKUE  SBICHHUA C
UCTIOJIb30BaHUEM IOJTyYSHHBIX 3HAHUIA;

o OCBOGHHE METOJOB pEIHICHHs MNPOCTEHINNX pacyETHBIX 3a4a4 C HCIOJIBb30BaHUEM
(GHU3MYECKUX MOJIENICH, TBOPYECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 337134,

o pa3BUTHE YMEHUI HAOIIOAATh IPUPOHBIC SBICHHUS U BBIIOJHATH OIBITHI, 1a00PaTOpHBIC
paboTHI M SKCIIEPUMEHTAIBHBIE NCCIICAOBAHMS C UCIIOIb30BAHUEM N3MEPHUTEIBHBIX IIPHOOPOB;

o OCBOGHHE TNPHEMOB pabOTHl ¢ HHpOpMamend (GU3NYECKOro coaepKaHus, BKIOYas

UH(GOPMALIMI0O O COBPEMEHHBIX JOCTHKEHMSIX (DU3MKH, aHAIM3 W KPUTUYECKOE OILICHUBAaHUE
uH(popMaLuu;

o 3HaKOMCTBO cO cpepamu mpodecCHOHATBHON AEITeTbHOCTH, CBI3aHHBIMU C (PU3UKOH, U
COBPEMEHHBIMU TEXHOJIOTHSIMUA, OCHOBAaHHBIMHU HA JOCTIDKECHHSX (PU3UUIECKON HAYKH.

Ha wusyuenue ¢usuku (0a30BbIii ypoOBEHb) Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUA
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 "acoB (2 yaca B Hezeno), B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kitacce — 102 yaca (3 yaca B Hefenio).

[Ipennaraemelii B mnporpaMMe no (usuke nepeyeHb J1adOpaTOpHBIX padOT M ONBITOB HOCUT
PEKOMEHIaTeNbHBIA XapakTep, Y4UTENb JIelaeT BHIOOp MpoBelneHUs 1a00paTOpHBIX PadoT U
OTIBITOB C YUETOM MHINBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIUXCsl, CIIUCKA IKCTIEPUMEHTAIBHBIX
3aJJaHMi, IpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJJapCTBEHHOI'O 3K3aMeHa 10 (hU3UKe.



COILEP KAHUE OBYYEHUSA

7 KIIACC

Pa3nen 1. ®usuka u eé pojib B IO3HAHMH OKPY:KAIOLIEr0 MUPa.

®u3nka — Hayka o npupoze. SBiaeHus npuponabl. dusmyeckue SBICHUA: MEXaHUYECKHUE,
TEIUIOBBIE, AIIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BeNWYUHBL. V3mepenue ¢uznueckux BenuyuH. DU3NYECKUE MPUOOPBHIL.
ITorpemHocTs M3MepeHui. MexayHapoiHas CUCTEMa €IMHHII.

Kak ¢usuka u apyrue ecTecTBEeHHbIE HAyKH H3y4yaloT Npupoay. EcTecTBeHHOHAY4YHBIH METOJ
MO3HAHUS: HAOIIOZCHNE, TIOCTAHOBKA HAYYHOT'O BOMPOCA, BBIIBUKEHUE THIIOTE3, SKCIIEPUMEHT
0 IIPOBEPKE TUIoTe3, 00bSICHEHNE Ha0moaaeMoro apieHus. Onucanue Gpu3nueckux siBJIeHUM ¢
IIOMOILBIO MOJIEIIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEeII0Bble, JEKTPUUECKHUE, MAaTHUTHBIE, CBETOBbIE SIBJICHMUS.

2. duznyeckue MpuOOPHl U MpoIenypa MPSIMbIX HW3MEPEHUN aHAIOTOBBIM U IUGPOBHIM
npubopom.

Jlabopamopnwsie pabomot u onvimel.

1. OrnpezenieHne LEHbI ACJICHUS KAl H3MEPUTEIHLHOTO Tprbdopa.

2. H3mepenne paccToOsTHUMN.

3. N3mepenne o0bEMa KUAKOCTH U TBEPAOTO TETA.

4. Omnpenenenre pa3MepoB MaJbIX TEI.

S. WN3mepenue TtemmepaTypbl MpU IOMOLIM KMJIKOCTHOIO TEpMOMETpa M JaTyuKa
TEMIEPATypHI.

6. [IpoBenenue wucciaenoBaHuss MO NPOBEPKE TUIOTE3bl: JATBHOCTh MOJETA IIApUKA,

MYIEHHOTO TOPU30HTAIIBHO, TeM O0JIbIle, 4YeM OOJIbIIe BHICOTA MYyCKa.

Pa3nes 2. [leppoHauyaibHbIe CBeleHUS O CTPOEHHMH BellecTBA.

CrpoeHue BemiecTBa: aTOMbl U MOJIEKYJIBI, UX pa3Mepbl. ONBITHI, JTOKa3bIBAIOUIUE JTUCKPETHOE
CTPOCHHE BEILIECTBA.

JBwxenue wyactuy BemiecTBa. CBS3b CKOPOCTH JIBJKEHHMSI YacTULl C TEMIEpaTypoOu.
BbpoyHnoBckoe nBmwxenue, nuddysus. BzauMopgeiicTBUe dYacTHI] BEIIECTBA: MPUTSHKEHUE U
OTTaJIKUBAHUE.

ArperatHbie COCTOSTHUS BEIIECTBA: CTPOCHUE Ta30B, JKUJIKOCTEH U TBEPABIX (KPUCTATUITMUECKUX )
Tell. B3auMOCBA3b MEXAY CBOMCTBAMHM BEIIECTB B PA3HBIX arperarHbIX COCTOSHHUAX M HUX
ATOMHOMOJIEKYJISIPHBIM cTpoeHHEM. OCOOEHHOCTH arperaTHbIX COCTOSIHHI BOJIBI.

Hemoncmpayuu.

1. Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.

2. Ha6monenue nuddysun.

3. HaOmotenne sBIIeHWH, OOBSCHSIOMUXCS TPUTSHKECHUEM WM OTTAIKWBAHUEM YaCTHII
BEIIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

1. OrneHka AuaMeTpa aToMa METOI0M PSIJIOB (C UCTIONIb30BaHUEM (oTorpaduii).

2. OnBITHI 110 HAOJTIOICHHUIO TEILIOBOTO PACIIUPESHHSI Ta30B.

3. OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO TPUTSIKCHHUSL.

Pasznea 3. /[BuskeHue U B3aUMOJAeiiCTBHE TeJl.

Mexannueckoe nBukeHuEe. PaBHOMepHOe M HepaBHOMepHOe ABMkeHue. CkopocTh. CpenHss
CKOpOCTb IPU HEPABHOMEPHOM JIBH>KEHHMU. Pacuér myTu 1 BpeMEeHH IBUKEHUSI.

SIBnenue uHepuuu. 3aKOH MHEpUUH. B3auMmozeiicTBue Ten Kak MPUYMHA U3MEHEHHUS CKOPOCTH
JBWKEHHUs Tesl. Macca kak Mepa uHepTHOcTH Tena. [lmoTHocTh BemecTBa. CBA3b IIIOTHOCTH C
KOJINYECTBOM MOJIEKYJI B eIMHHIIE 00BhEMA BEIIECTBA.

Cuna Kak XapakTepucTuka B3aumozencTBus Ten. Cuia ynpyroctd u 3akoH ['yka. M3mepenue
CHJIBI C IMOMOILBIO JMHAMOMETpa. SIBjI€HHME TATOTeHHA U cwia TskecTH. Cuila TSHKECTH Ha
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apyrux 1utanerax. Bec Tena. HeBecomocTs. CriokeHHE CUII, HAIIPABJIEHHBIX 110 OJHOM MPSIMOM.
PaBuopelictBytomas cui. Cuna TpeHusi. TpeHHe CKOJbKEHHST M TpEeHHE MOoKosA. TpeHue B
IIPUPOJIE U TEXHUKE.

Hemoncmpayuu.

1. Habnronenne MexaHMYEeCKOro ABMKEHUS Tela.

N3mepenne ckopocTu NPSIMOJIMHEUHOTO IBUKEHHUS.

Habnronenue siBieHUs! HHEPLIUU.

Habutoienne n3MeHeHus: CKOpOCTH MPH B3aUMOJICHCTBUU Tell.

CpaBHeHuE Macc 10 B3aUMOJICHCTBUIO TEIL.

CnoxxeHue Cuil, HallpaBJIEHHBIX 110 OJHOM MPSIMOU.

Jlaﬁopamopmﬂe padomul u onvimol.

SRR

1. Omnpenenenre CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (IIapuKa B JKUIKOCTH, MOJAETHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

2. Omnpenenenue cpeaHeil CKOPOCTU CKOJNbKEHHUS Opycka WU IapuKa IO HAKIOHHOM
IJIOCKOCTH.

3. Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.

4. OnbITHI, JEMOHCTPHPYIOIIME 3aBHCHUMOCTh pacTsDkeHus (jedopmammu) TpyKHHBI OT
MPUIIOKEHHOM CUJIBL.

S. OMBITHI, IEMOHCTPUPYIOIIUE 3aBHCUMOCTh CHJIbI TPEHHUS CKOJBKEHHS OT Beca Tella W

XapakTepa COMPUKACAIOLIMXCS TOBEPXHOCTEH.

Pa3nen 4. laBiienue TBEPABIX TeJl, :KUAKOCTEH H ra3oB.

Hasnenne. CrniocoObl yMEHBIICHUS W yBeIUYeHUs AaBiieHus. JlaBneHue rasza. 3aBHCHMOCTh
JaBJIeHUA Ta3a oT 00bEMa, Temmneparypsl. [lepenayua naBneHust TBEPABIMHU TEIaMH, KUIKOCTIMU
u razamu. 3akoH Ilackans. [THeBMaTndeckue MamuHbl. 3aBUCUMOCTb JABICHMS KHUJKOCTU OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecss cocyabl.  ['mapaBianueckue
MEXaHU3MBI.

AtMmocdepa 3emin u atMocepHoe napieHue. [I[puunHbl cylecTBOBaHUS BO3AYLUIHONW 000I0YKU
3emin. Onbit Toppuueniu. M3mepenune arMocepHOro faBieHus. 3aBUCUMOCTb aTMOC(epHOro
JTaBJICHUSI OT BBICOTHI HaJl ypoBHEM Mopsi. [Ipubops! A1 u3mMepeHus: atMoc(epHOro AaBJICHUS.
JleiicTBuE KUAKOCTH M ra3a Ha MOTpyKEHHOE B HUX TeJo. BeITankuBatomas (apXxuMe0Ba) cuia.
3akoH Apxumena. [InaBanue ten. Bo3ayxormniaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTD JaBJICHUS Ta3a OT TEMIIEPATYPHI.

2. [lepenaua naBieHuUs )KUIKOCTHIO U TA30M.

3. CooOmiaroruecst COCY/IbI.

4, IM'uapasnuueckuii mpecc.

S. [IposiBnenue nefictBus aTMoc(hepHOTO JTaBICHHUS.

6. 3aBHCHUMOCTh BBITAJKUBAIOIIEH CHIIBI OT 00bEMa MOrPYKEHHON YacTH TeNa U IMIIOTHOCTH
KHUIKOCTH.

7. PaBeHCTBO BBITAIIKMBAIOLIEH CHIIBI BECY BHITECHEHHON KUKOCTH.

8. VYcnoBue 1aBaHMsS TeN: IUJIaBaHWE WM TMOTPYXKEHHE Tel B 3aBHCHUMOCTH OT

COOTHOUIEHUS IJIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwvie padbomot u onvimel.

1. HccnenoBanne 3aBUCUMOCTH Beca Tella B BOAE OT 00bEMa MOTPYKEHHOU B KHIKOCTh
YacTH TeJa.

2. OmnpeneneHue BBITAJIKUBAIOIIEH CHJIBL, JAEUCTBYIOUIEHM Ha Teno, NOTpyXEHHOE B
AKUIKOCTB.

3. [IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIEH CWIIbI, AEHCTBYIOIIEN HA TEJIO B KUJKOCTH,
OT Macchl Tena.



4, OnbITHl, JEMOHCTPUPYIOIIUE 3aBUCHMOCTH BBITAJKUBAIOLIEH CHUJIBI, JEUCTBYIOLIEH Ha
TEJO B )KHUJIKOCTH, OT 00bEMA MOTPY>KEHHOM B HKUAKOCTh YaCTU TEJA U OT IUIOTHOCTHU KHUJIKOCTH.
5. KonctpynpoBanue apeomerpa mWIM KOHCTPYMPOBAHUE JIOJKH U OIpejAelieHue e¢
rPpYy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MOIIHOCTB. JDHeprusi.

Mexanudeckas pabora. MOIIHOCTb.

[TpocTeie MEeXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAS IUIOCKOCTh. lIpaBHUIIO paBHOBECHS pbIYara.
[Ipumenenue mpaBwiia paBHOBECHsI pblyara K OJOKy. «3o0Jsi0Toe TpaBuio» MexaHuku. KITJ]
MPOCTBIX MEXaHU3MOB. [IpoCcThie MEXaHU3MBI B OBITY U TEXHHUKE.

Mexanunyeckas sHeprus. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpamenue ogqHoro suaa
MEXaHUYECKOM IHEPTUU B JPYroid. 3aKOH COXPAHEHHUS SHEPTHUHU B MEXaHUKE.

Hemoncmpayuu.

1. [Ipumepbl IPOCTHIX MEXaHU3MOB.

Jlabopamopnusie pabomot u onvimeol.

1. Onpenenenve paOOThl CUJIBI TPEHHUS IPU PABHOMEPHOM JBI)KEHUU Tela 110
TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBanue ycnoBuil paBHOBECHS pblyara.

3. N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

4. N3yuyenne 3aK0Ha COXpaHEHUS MEXaHUYECKON YHEPTUU.

8 KUIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KMHETHYECKOM TEOpUM CTPOCHHUs BemlecTBa. Macca u
pa3Mepbl aTroMOB M MoOJeKyd. OmnbIThl, MOATBEPKIAIOIMIUE OCHOBHBIE  IOJIOXKEHUS
MOJIEKYJIIPHOKMHETHYECKOU TEOPHH.

Mopnenu TBEPAOro, >XKUAKOTO U Tra3o00pa3HOTO COCTOSHUN BemiecTBa. Kpucrammumueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH M TBEPABIX TNl HA OCHOBE MOJIOKEHUN
MOJIEKYJIIPHO-KUHETUYECKOW Teopuu. (CMauyuMBaHWE M KaNWUIIpHbIE sBIeHUs. TeroBoe
pacuIMpeHme u cxxartue.

Temneparypa. CBs3b TeMnepaTypbl CO CKOPOCThIO TEIJIOBOTO JBUKEHUS YacTHll. BHyTpeHHss
sHeprus. CrnocoObl M3MEHEHUsI BHYTPEHHEW SHEPTHH: TEIUIONepeiadya U COBEpIICHUE paboTHI.
Bunsl Teronepegaun: TEIIONPOBOIHOCTh, KOHBEKIIMS, U3TyUEHHUE.

KonuyectBo TemnmoThl. YaenbHas TEIJIOEMKOCTh BEIIECTBA. 1€IIO0OOMEH W  TEIUIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnaBneHue u OTBepJeBaHUE KPUCTATLTUYECKHIX
BEIIECTB. YAeNbHas TemioTa IaBieHus. llapooOpasoBanume u KoHueHcanus. Vcmapenwue.
Kunenue. YnaenbHas Temnora mapooOpa3oBaHHs. 3aBUCUMOCTh TEeMIIEpaTypbl KUIIEHUS OT
aTMOC(hEpHOTO JTaBJICHHUS.

BnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeJbHas TEIJI0Ta CTOPAHMUSL.

[Tpuntmmner paboTs! TermnoBbix Asurareneit KI1/1 teroBoro neurarens. TerioBble ABUTATENH U
3alUTa OKPYKarolel Cpeibl.

3aKOH COXpaHEHUs U IPEBPAILICHHS SHEPTUU B TEIUIOBBIX MPOLIECCAX.

Hemoncmpayuu.

Habmonenne 6poyHOBCKOTO TBHYKEHUSI.

Ha6monenue quddysun.

HaGmoienne sSBICHU CMAaYMBAHWS U KAMMJUTSIPHBIX SBJICHHIA.

Habiroienue TemnoBoro pacimupeHus Ted.

W3meHeHue gaBiieHus ra3a Mpyu M3MEHEHUN 00bEMa U HAarpeBaHUH W OXJIAXKICHHH.
[IpaBuiia u3MepeHus TeMIeparypsbl.

Bunael reruionepenayu.

NoakownpE



8. OxJnax7eHre Ipu COBEPLUICHUN PaOOTHI.

9. HarpeBanue npu coBepIieHHH paOOThI BHEITHUMH CHJIAMH.
10.  CpaBHeHue TEIUNIOEMKOCTEH Pa3IMYHBIX BEIIECTB.

11. HaOmronenne kumexus.

12. HaGmoieHre mocTostHCTBa TeMITEpaTyphl MPH TUTABICHUH.
13. Moienu TEenIOBBIX IBUTATENIEH.

Jlabopamopusie pabomsl u onvimol.

1 OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUSL.

2 OnpIThI 110 BRIPAIIMBAHUIO KPUCTAUIOB IIOBAPEHHOW COJIM WIIM caxapa.

3. OnpIThI 10 HAOIOIEHUIO TETNIOBOTO PACIIMPEHUSI Ta30B, )KUKOCTEH U TBEPABIX TEl.

4 Onpenenenue JaBJICHUs BO3yXa B OaJUIOHE MITTPHIIA.

5 OnbIThl, JEMOHCTPHUPYIOIIME 3aBUCHUMOCTh JaBJICHUS BO3AyXa OT ero o0béMa u
Harpe€BaHusg UK OXJIAXKIACHUA.

6. IIpoBepka rTHIOTE3bl JMHEHHOW 3aBUCUMOCTM JUIMHBI CTOJIOMKA KMJIKOCTH B
TEPMOMETPHUYECKON TPYyOKE OT TEeMITEPATYPHI.

7. HaGntoneHue uM3MeHeHUs BHYTPEHHEH SHEpruM Tejla B pe3yibTaTe TeIulonepenadd U
paboThl BHEIITHUX CHII.

8. HccnenoBanue siBIeHUs TEIJIOOOMEHA NPU CMEIIMBAHUU XOJIOJHON U ropsiueil BObI.

9. Omnpenenenne KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOH NMPU TEIUIOOOMEHE C HAarpeThIM
METAJUINYECKUM LIMIINHAPOM.

10.  Ompenenenue yaenbHON TEIIOEMKOCTH BEILIECTBA.

11.  HccnenoBaHue npolecca UCIIApEHUsI.

12. OnpeneneHre OTHOCUTENBHOM BIaXXHOCTH BO3AyXa.

13.  Omnpenenenue yaeabHON TEMIOTHI IUIaBICHUS JIbJIA.

Pa3nen 7. DaekTpuyeckue 1 MArHUTHBIE SIBJI€HHS.

Onektpuzanusi Ten. J(Ba poja anekTpuuecKux 3apsioB. BzaummonelcTBHE 3apsyKEHHBIX Tell.
3akon KynoHna (3aBUCUMOCTh CHJIBI B3aUMOJICHCTBUS 3apsDKEHHBIX TEJT OT BEJIMYUHBI 3apsiioB U
pPacCTOSTHUS MEX]TY TEJIaMH).

Onektpuueckoe mnone. Hanpsok€HHocTh 3nekTpuueckoro mnossd. [lpuHumn cynepno3unuu
AIIEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTpudeckux 3apsaoB. DJIeMEHTApHBIM dJeKTpuyeckuil 3apsg. CTpoeHune aToma.
[IpoBOIHUKY M AUDIEKTPUKHU. 3aKOH COXPAHEHHUS SJIEKTPUUECKOTO 3aps/ia.

DNEeKTPUUECKUN TOK. Y CIOBHUS CYIIECTBOBAHUS AIEKTPUUECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO
TOKa. JIeHCTBUS IEKTPUUYECKOr0 TOKa (TEIJIOBOE, XUMHUYECKOE, MarHUTHOE). DJIEKTPUUYECKUI
TOK B JKUJIKOCTSX W Ta3ax.

Onektpuueckas nenb. Cuiia Toka. DnekTpuieckoe HanpsbkeHue. COnpoTUBIIEHUE MPOBOAHUKA.
VYnenbHoe compoTuBieHHE BemecTBa. 3akoH Oma ms yvactka nenu. [locnmenoBarenbHoe
napajuieJIbHOEe COEJUHEHNE TPOBOIHUKOB.

PabGora u MouIHOCTH 3JeKTpHYecKoro Toka. 3akoH Jlxoyns—JleHna. DinekTpuyeckue Uenu u
MOTPEOUTENH dIEKTPUUECKOM dHeprun B ObITy. KOpoTKoe 3aMbIKaHUE.

[TocrosiHHBIE MAarHUTHI. B3anMo1eiiCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE noJie. MarHuTHOE
noyse 3eMiIM W €ro 3HaueHue s >ku3Hu Ha 3emuie. OmnbiT Opcrena. MarHutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TeXHUKE. [[elicTBUE MarHUTHOTO MOJIA
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUrareilb IOCTOSHHOrO Toka. Vcnonb3oBanue
3JIEKTPOJIBUTATENEH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneiter dapaned.  SIBneHue  snekTpomarHuTHOM — mHAaykuuu.  [lpaBuno  JleHna.
Onektporedeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOW DHEPrUu. ODJEKTPOCTAHIIMU Ha
BO300HOBIISIEMBIX ICTOYHHKAX YHEPTHH.

Hemoncmpayuu.

1. OnexTpuszanus Tei.



JIBa pojia JIEKTPUUECKUX 3aps0B U B3aUMOJICHCTBUE 3apsSKEHHBIX TEll.
Y CTpolCTBO M IEMCTBUE AIIEKTPOCKOTIA.

OnexTpocTaTuuecKas HHAYKIHS.

3aKOH COXPaHEHHMS AIEKTPUUECKUX 3aps/IOB.

[IpOBOIHUKY U TUBIEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJMHUM 3JIEKTPUUYECKOTO TOJIS.

HcTOYHUKY ITOCTOSHHOI'O TOKA.

JleficTBUA SIIEKTPUYECKOTO TOKA.

CoNoORWN

10. DNEeKTPUUYECKHUM TOK B JKUJIKOCTH.

11.  Ta30BwIit pa3psia.

12. M3mepeHue CHIIBI TOKAa aMIIEPMETPOM.

13.  M3mepeHue 37eKTPUUECKOTO HAMPSKEHUS BOJIBTMETPOM.

14. Peocrar u marazuH COnpoOTHBIIEHUM.

15.  B3aumopneiicTBUE MOCTOSIHHBIX MAarHUTOB.

16.  MopenupoBaHre HEBO3ZMOKHOCTH Pa3/ICIICHUS MOJIFOCOB MarHUTA.
17.  MopenupoBaHre MarHUTHBIX MOJEH MOCTOSTHHBIX MATHUTOB.

18. OmneIT OpcTena.

19.  MaruuTtHOe noJje ToKa. JNeKTPOMarHur.

20.  JleiicTBHME MarHUTHOTO MOJISI HA TIPOBOJHHUK C TOKOM.

21.  DnexTpoABHUTraTeNb MOCTOSHHOTO TOKA.

22.  VccnemoBaHue SIBJICHHS SJICKTPOMArHUTHON HHTYKITUH.

23. OnbiThl Dapajes.

24.  3aBHCHUMOCTPH HAIIPABJICHUS WHIYKIIHOHHOTO TOKA OT YCIIOBUI €r0 BOSHHKHOBCHHSI.

25.  DneKTporeHeparop MOCTOSHHOTO TOKA.
Jlabopamopnwvie padbomot u onvimol.

1. OnbITH O HAOTIOAEHUIO SJEKTPU3ALUH TeJl MHAYKIUEH U PH COMPUKOCHOBEHUH.

2. HccnenoBanue neicTBUS SIEKTPUIECKOTO MO HA TIPOBOJAHUKH U TUDIICKTPUKH.

3. C6opka 1 mpoBepka pabOThl AMEKTPHUUECKON LEMHU MOCTOSTHHOTO TOKa.

4. W3mepenne u peryaInpoBaHnue CHITBI TOKA.

S. W3MepeHue U peryarupoBaHue HaNpsHKEHUS.

6. HccnenoBanre 3aBUCHMOCTH CHJIBI TOKA, MIYIIETO Yepe3 PE3UCTOpP, OT COMPOTHBIICHUS
pe3ncTopa M HapsHKEHUs Ha PE3UCTOpE.

7. OmnBITH, IEMOHCTPUPYIOLIHE 3aBUCUMOCTD AIEKTPHUECKOTO COTIPOTUBIICHHUS TPOBOTHUKA
OT €ro JUIMHBI, TUIOIIAAN NOMEPEYHOTr0 CEYeHHs U MaTepuaa.

8. [TpoBepka mpaBmiIa CIOXKEHHUS HANPSDKEHUH TPU MTOCIEI0BATEIHHOM COCTUHEHUH JIBYX
PE3UCTOPOB.

9. [TpoBepka mpaBuiIa ISt CHITBI TOKA MPH MApalIeIbHOM COSIMHEHUHN PE3UCTOPOB.

10. Omnpenenenne pabOTHI AMEKTPUIECKOTO TOKA, UIYIIETO Yepe3 Pe3UCTOp.

11. OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

12. HccnenoBaHue 3aBUCMMOCTH CHIIBI TOKA, WAYILETO Yepe3 JaMIIOUKy, OT HANpsHKEHHUS Ha
HEH.

13.  Ompenenenue KIIJ] HarpeBarens.

14.  HccnemoBaHne MarHUTHOTO B3aMMOJICHCTBUS MMOCTOSTHHBIX MarHUTOB.

15.  M3yyeHue MarHUTHOTO TOJS IIOCTOSIHHBIX MAarHUTOB TpU HMX OOBEIUHEHUU H
pas3eneHuN.

16.  HccnenoBaHue AEHCTBHS 3JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPETIKY.

17.  OmnbITbl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aMMOJEHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHJIbI TOKA U HAIpaBJICHUS TOKA B KaTYILKE.

18.  H3yueHue aelCTBUS MarHUTHOTO MOJISl HA IPOBOJHUK C TOKOM.

19.  KoncrpyHnpoBaHue u u3ydeHue paboThl 3JEKTPOIBUTATEIS.



20.  Hsamepenue KIIJ] anexTpoaBUraTeabHON YCTaHOBKH.

21. OneIThl O HCCIEAOBAHUIO SBIEHUS SJEKTPOMAarHUTHOW WHAYKIMH: HUCCIEI0BAHUE
WU3MECHEHUN 3HAYEHUs U HallpaBJICHUs NHIYKLIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexannueckue siBJIeHUsI.

Mexannueckoe nBuxeHHe. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOe IpsMoiMHENHHoe aABWkeHue. HepaBHomepHOE
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHas CKOpPOCTh Tejla MNpPU HEPAaBHOMEPHOM
JBUKEHHH.

VYckopenue. PaBHOyckopeHHOE mpsMoiuHelHoe aBmkeHue. CBOOOIHOE TajcHUE.
Onpitel ["anunes.

PaBHOMepHOE ABMKEHUE 1O OKpyXHOCTH. [lepuon u yactota obpamenus. Jluneinas u
YIJI0Basi CKOPOCTH. LIEeHTpOCTpEMUTENBHOE YCKOPEHHE.

IlepBoiid 3akoH Hetotona. Bropoit 3akon HetoTona. Tpetuii 3akon Hetotona. [IpuHuun
CYNEPIIO3ULUHU CHUIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHMs: cuila TPEHUS CKOJIBXKEHUS, CHJIA TPEHUs
IIOKOS1, APYTHE BUABI TPEHUS.

Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOJHOTO MaJleHUs.
JBuxenue 1iaHer Bokpyr Comnua. IlepBas kocmmueckas ckopocTs. HeBecomocts u
neperpy3KH.

PaBHoBecue marepuanbHOUW TOUKH. AOCONMIOTHO TBEpHOE Teno. PaBHOBecue TBEPHOTO
TeJla ¢ 3aKPEIUIEHHOM OChIO BpalieHuss. MoMeHT cuiibl. LIeHTp TspkecTH.

Nmnynee Tena. MsmeHnenue nmmynbsca. MMmnynbe cuibl. 3aKOH COXpaHEHHS] MMITYJIbCA.
PeakTuBHOE IBUKECHUE.

Mexannueckass pabota U MOIHOCTh. Pabora cui Tspkectu, ynpyroctd, TpeHus. CBsi3b
sHepruu u pabothl. [loTeHUManbHas SHEprus Tena, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH.
IToTrenumanbHas 3Heprus cxaroi npyxxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
DHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKON DHEPIHH.

Hemoncmpayuu.

1. Habntonenne MexaHMYeCKOro ABMXKEHHSI TeJla OTHOCUTENLHO Pa3HbIX TNl OTCUETA.

2. CpaBHeHue myTell M TPAeKTOPUN JBUKEHMSI OJHOIO U TOTO K€ Tejla OTHOCHUTEIBHO
pa3HBIX TEJl OTCUETA.

3. N3mepenue ckopocTy U YCKOPEHMSI IPSMOJIMHEHHOTO JIBUKEHUSI.

4. HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO JIBUKEHUS.

S. Habmtoienue aBr>keHus Tella o OKPYKHOCTH.

6. HaGmtonenne MexaHWYeCKHX SIBICHUM, MPOUCXOASAIUX B cucteme orcuéra «Temexka»
pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH>KEHUU OTHOCUTENbHO KaOuHeTa (PU3NKHU.

7. 3aBUCUMOCTb YCKOPEHMS TeJa OT MAacChl TeJIa U IEUCTBYIOLIEH Ha HETO CHJIBI.

8. Habmtoienne paBeHcTBa CUIT ITPU B3aUMOIEHCTBUU Tell.

9. N3meHeHue Beca Tena Ipyu yCKOPEHHOM JIBUKEHHH.

10. [lepenava nmmynbca Ipu B3aMMOJECHCTBHUU TEIL.

11.  IlpeoGpa3oBaHus SHEPTHU IPU B3aAUMOJICHCTBUH TEI.

12. CoxpaHeHre UMIyJIbCa IIPU HEYTIPYTOM B3aUMO/ICHCTBUU.

13.  Coxpanenue umnyibca nIpu abCOIIOTHO yIIPYTOM B3aUMOJICHCTBUU.

14, Hal6mronenne peak THBHOTO JIBHKCHHS.

15. CoxpaHeHue MEXaHW4EeCKOH SHEPTHH MTPU CBOOOTHOM MaICHHUH.

16.  CoxpaHeHHe MEXaHUYECKOH SHEPrUH IPU ABUKEHHUHU Tella MO JeHCTBUEM NIPYKHUHBI.
Jlabopamopuvie pabomul u onvimol.

1. KoHcTpynpoBanue TpakTa Uil pa3roHa M JalbHEHIIEro pPaBHOMEPHOIO JIBUXKEHUS

HrapuKa UJjin TCICIKKHU.



2. Omnpenenenue cpeaHeil CKOPOCTH CKOJBKEHHUs Opycka WM JBWXKCHMS IIapuKa IIo
HAKJIOHHOM INIOCKOCTH.

3. OnpeneneHre YCKOpPEHHs Tejla IPU PABHOYCKOPEHHOM JBM)KEHHU 110 HAKJIOHHOMN
IJIOCKOCTH.

4. HccnenoBanue 3aBUCMMOCTH IYTH OT BPEMEHH INPH PaBHOYCKOPEHHOM JBM)KEHUH 0e3
HA4YaJIbHOW CKOPOCTH.

S. [TpoBepka rUMOTE3BI: €CIIM MPU PABHOYCKOPEHHOM JIBWKEHHUU 0€3 Ha4aJlbHOW CKOPOCTH
IIyTH OTHOCATCSA KaK psiJi HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOUIME IPOMEXKYTKH BPEMEHHU
OJINHAKOBBI.

6. HccnenoBanne 3aBUCHMOCTH CHJIBI TPEHHUS CKOJIBKCHHS OT CHJIBI HOPMAaJbHOTO
JTaBIICHUSL.

7. Omnpenenenue kodppuimeHTa TPEHUS CKOIBKCHHSL.

8. Omnpenenenne XECTKOCTU TPYKUHBI.

9. Omnpenenenue pabOThl CHIIBI TPEHUST TPU PABHOMEPHOM [BMKCHUU Teja II0
TOPH30HTAIBHOW TOBEPXHOCTH.

10.  OmpeneneHue pabOTHI CHIBI YIPYrOCTH TMPH TOABEME Tpy3a C HCIOIB30BAHUEM
HETIOABIKHOTO U TIOABHKHOTO OJIOKOB.

11.  M3yyeHwue 3aKOHA COXPAaHEHHS SHEPTHH.

Pa3nesn 9. Mexannueckue Koj1e0aHUS M BOJIHBI.

KonebarenbHoe aBmxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOAHHI: MEPHOJI, 4acToTa,
aMIuTyna. MaremartudecKuil W NPY)KMHHBIA MasTHUKW. lIpeBpamieHune >Hepruu Ipu
KOJIe0aTEeIbHOM JIBH>KEHUU.

3aryxaromue kosuebanus. BoinyxxaeHHsle konedanus. Pesonanc. MexaHnuueckue BOJHBI.
CBolicTBa MeXaHWYeCKUX BOJIH. [IpononbHbIE U nonepeuHsle BOJHBL. J[JIMHA BOJIHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPJIOM TeJIE, CEUCMUYECKUE BOIHBI.
3ByK. I'poMKOCTB 3ByKa M BbicOTa TOHA. OTpaskeHue 3Byka. IH(pa3Byk U yIbTpa3ByK.
Hemoncmpayuu.

Habmtonenue xonebanuil Ten noJi 1eHCTBUEM CHIIBI TSKECTH U CHIIBI YIIPYTOCTH.
Habumtoienue xonebanuii rpy3a Ha HUTH U Ha TPY>KUHE.

HabmtoneHune BBIHYXAI€HHBIX KoJeOaHUI 1 pe30HaHca.

PacnipocTpanenre npoJoabHBIX U MONEPEYHBIX BOJIH (Ha MOJIENH).

HaGmtoneHne 3aBUCMMOCTH BBICOTHI 3ByKa OT YacTOTHI.

AKYyCTHYECKUI PE30HAHC.

ﬂaﬁopamopnbte paoomul u onvimol.

R

1. Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

2. Omnpenenenre 4acTOTH U MepHo/ia KOIeOaHUI MPYKUHHOTO MAasSTHUKA.

3. HccnenoBanne 3aBUCUMOCTH TIepHOAa KOJIeOaHWH TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HUTH.

4. HccnenoBanne 3aBUCHMOCTH TepuoAa KojieOaHWH MPYKUHHOTO MasiTHUKAa OT Macchl
rpysa.

5. [TpoBepka HE3aBUCUMOCTH ITepHoJia KojaeOaHui rpy3a, MOIBEIICHHOTO K HATH, OT MacChl
rpysa.

6. OnepIThI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTh NEPHUOAA KOJEOaHUM MPYKUHHOTO MasiTHUKA
OT MacChl I'py3a U )KECTKOCTHU NPY>KUHBI.

7. N3mepenne yckopeHust CBOOOHOTO IaICHHUS.

Pa3nes 10. Di1eKTpOMAarHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJTHBI.

DJIEKTPOMAarHuTHOE MoJie. DJEKTPOMArHUTHBIE BOJHBI. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoaH. [lIkana OJICKTPOMArHuTHBIX BOJIH. Hcnonp3oBanue OJICKTPOMArnMuTHBIX BOJIH IJIA COTOBOM
CBSI3H.

OnexTpoMarHuTHas npupoja cera. CKkopocTh cBeTa. BosiHOBbIE cBOMCTBA CBETA.



Hemoncmpayuu.

1. CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.

2. Bonnogsie cBoiicTBa cBera.

Jlabopamopnwvie pabomot u onvimeol.

1. N3ydeHne CBOMCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIBIO0 MOOMIBHOTO TesnedoHa.

Pa3gen 11. CBeToBLI€e SIBJICHUS.

JlyueBas Monens cBeta. Mcrounuku cBeta. [IpsMonnHeliHOe pacipoCTpaHEeHUE CBETa. 3aTMEHHUS
Counnna u JIynel. Otpaxenue cBera. [Lnockoe 3epkano. 3aKOH OTpa)KEHHS CBETA.

[Ipenomnienue cBera. 3akoH IpesomyieHHs cBeTa. [losiHOE BHyTpeHHEE OTpak€HUE CBETa.
Hcnonp30BaHre OTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOAX.

Jlunza. Xox myueit B nuH3e. Onrtuueckas cuctema (oToarmapara, MUKPOCKOIA M TEJIECKOIA.
['ma3 kak ontuyeckas cucreMa. biM3opykocTh U 1aabHO30PKOCTb.

Paznoxenue Genoro csera B cnekTp. OnbiTel HbtoToHa. CrokeHHE CIEKTpaibHBIX LIBETOB.
Hucnepcus ceTta.

Hemoncmpayuu.

1. [IpsiMosinHeitHOe pacpocTpaHeHUe CBETa.

2. OTtpaxeHue cBera.

3. ITonmyyenue n300pa>keHUi B INIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.

4. [Ipenomiienune ceera.

5. OnTUYeCKU CBETOBOI.

6. Xon sryueit B coOMparomet Junse.

7. X0 aydel B pacCeuBaroLIen JINH3E.

8. [Tonyuyenne n300paxeHUii ¢ TOMOIIBIO JINH3.

9. [Tpunun neiictBus ¢oroannapara, MUKpOCKOIA U TEJIECKOTIA.

10.  Mopuens riasa.

11.  PasnoxeHue 0enoro cBera B CIIEKTP.

12.  Tlomydenue Genoro cBeTa MpH CIOKESHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie padomol u onvimel.

1. HccnenoBanue 3aBUCUMOCTH yTJIa OTPAKEHUSI CBETOBOTO JIyda OT YIJia TaeHHS.
2. W3yueHne xapakTepUCTHK U300paXKeHUsl IPeMETa B MIJIOCKOM 3epKaJe.

3. HccnenoBanme 3aBUCUMOCTH yTila MPEJIOMIICHUS CBETOBOTO JIy4a OT yIJia TaJeHHs Ha
IPaHUIIE «BO3TYX—CTEKIIO».

4. [Tonyuenue n300paskeHH ¢ MOMOIIBIO COOMPAIOIIIEH JTUH3HI.

5. Onpenenenne GOKYCHOTO PaCCTOSHUS U ONITUYECKOM CHUJIBI COOMpArOIIe JINH3BI.
6. OMBITHI IO PA3IOKEHUIO OEJI0TO CBETAa B CIIEKTP.

7. OnbITHl MO BOCHPUATHIO I[BETa IMPEIMETOB MpPU WX HAONIOJEHUM Yepe3 LBETOBbIC
(GUIBTPBIL.

Pa3znen 12. KBanToBble sIBJICHHUA.

Omnwitel Pesepdopna u mmanerapHas mojnenb atoma. Mopens aroma bopa. Hcnmyckanuwe u
norJomeHe ceeta atoMoM. KBanTel. JInHelyaToie CIEKTPHI.

PamnoaktuBHOCTh. Anb(a, 6eta- U ramma-u3nydeHus. CTpoeHue aToMHOro siapa. HykmonHas
MozeNlb aToMHOro sapa. M3orombl. PanumoaktuBHble mpeBpamienus. llepuon mnomypacnana
ATOMHBIX fJIEP.

SAnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsAJ0BOTO UM MAacCOBOTO UHCEN. DHEPrus CBS3H
aToMHbIX siaep. CBs3p Macchl U SHepruu. Peakumu cuHTe3a W AeneHust suep. Mcrounuku
sHepruun CosHIA U 3BE3N.

Anepnas sHepreTuka. JleHcTBUS paAuoOaKTUBHBIX U3JTYYCHUN HA )KUBBIE OPTaHU3MBI.

Hemoncmpayuu.
1. CrieKTphl U3ITy4EHUS U TIOTJIOMICHHUS.
2. CrieKTphl pa3avyHbIX I'a30B.
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3 Crektp BOOpoaa.

4, Hab6mronenue tpekoB B kamepe Bunbcona.

3) Pabora cuérurka HOHU3UPYIOUUX U3TYIECHUH.

6. Peructpanus uznydeHus NpupoJHbIX MUHEPAIOB U MPOAYKTOB.
Jlabopamopuvie pabomol u onvimol.

1. HaOnroeHne CIiIoNIHbIX ¥ IMHEWYAThIX CIIEKTPOB U3ITyYCHHUS.

2. HccnenoBanne TpPEeKOB: HM3MEPEHHE DSHEPTUM YACTHIBI [0 TOPMO3HOMY MyTH (IO
doTorpadusm).

3. W3mepenue paanoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAKO M MOAYJIb.

[ToBTOpUTENBEHO-0000IMAOIUK ~ MOIYAh TPEAHA3HAYEH JJIS CHUCTEMATH3alluu U
00001IeHUS TTPEIMETHOTO COACPKAHKS U OIBITA IEATEIIBHOCTH, IPUOOPETEHHOTO TIPH U3yYCHUH
BCEro Kypca (PM3MKH, a TaKKe JUIS MOATOTOBKH K OCHOBHOMY TOCYJapPCTBEHHOMY JK3aMEHY IO
busnke 151 00yJaromMXcsl, BBIOPABIINUX 3TOT Y4€OHBIH MpeaMeET.

[Ipy wW3ydeHMH MJAHHOTO MOIYJIS pEATM3YIOTCS W CHCTEMATHU3UPYIOTCS  BHJIBI
JCSATCIIBHOCTH, Ha OCHOBE KOTOPBIX OOECHeYMBaeTCs JOCTHIXKCHHE IMPEAMETHBIX U
METANPEIMETHBIX IIAHUPYEMBIX Pe3yJabTaTOB 00y4eHHs, (HOPMUPYETCS €CTECTBEHHOHAYJYHAS
IPaMOTHOCTh: OCBOCHHME HAYYHBIX METOJOB WCCICIOBAHHS SIBICHHN NPUPOIbl U TEXHUKH,
OBJIAJICHUEC YMEHUSMHU OOBSICHATh (UINUYCCKUE SIBJICHHS, MPHUMCHSS IIOJYYCHHBIC 3HAHUS,
pelaTh 3aa4M, B TOM YKHCIIC KAYECTBECHHBIC M SKCIICPUMEHTAIIbHBIC,

[IpuHIMIIUATIBHO JEATEIBHOCTHBIM XapakTep JaHHOIO pas3fena peaiu3yeTcs 3a CUér
TOT0, YTO OOYUAIOIIMECs BBITOJIHSIOT 3a/IaHUs, B KOTOPBIX UM TPE/IIaracTcs:

Ha OCHOBE IIOJIYYCHHBIX 3HAHWW pAaCMo3HABaTh M HAYYHO OOBSCHATH (U3HUECKUE
SBIICHUS B OKPY>KAOIel MPUPO/Ie U TIOBCETHEBHOM KU3HU;

MCIOJIb30BaTh HAYYHBIC METOJIbI UCCIICIOBAHMS (DH3UICCKUX SBICHUMA, B TOM YHCIE JUIS
MPOBEPKHU THIIOTE3 U MOTYYECHHS TEOPETUUECKUX BBHIBOJIOB;

OOBSICHAThL HAyYHBIE OCHOBBI HamOoJiee BaXXKHBIX JOCTIIKEHUH COBPEMEHHBIX
TEXHOJIOTH, HalpUMeEp, MPAKTHUYECKOTO MCIMOIB30BaHUS PA3IMUYHBIX MCTOYHUKOB PHEPTHH HA
OCHOBE 3aKOHA MIPEBPAIICHUS U COXPAHCHUS BCEX M3BECTHBIX BUIOB YHEPTHH.
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MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOTI'O OBHIEI'O OBPA3OBAHUS

N3yuenne (u3uKu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs HAIPABICHO Ha JTOCTHIKEHUE
JMYHOCTHBIX, METAIIPEIMETHBIX U IIPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIIBTATOB.
B pesynbrate nzydenus Gpusuku Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHusl y 00ydaronerocs
OynyT cOpMHUPOBAHBI CIIEAYIOLIHIE JINYHOCTHBIE PE3YIIBTATH B YACTH:
1) naTpHOTHYECKOT0 BOCIUTAHUS
- TPOSIBIICHWE WMHTEpPeca K HCTOPUU U COBPEMEHHOMY COCTOSHHIO POCCHICKOH (u3nmueckon
HayKH;
- ICHHOCTHOE OTHOIICHUE K JJOCTHKECHUSAM POCCHUHCKUX YUEHBIX-(DU3UKOB;
2) rpa:kIaHCKOT0 M TyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMA:
- TOTOBHOCTh K aKTHMBHOMY YYaCTHIO B OOCYXJICHHH OOIIECTBEHHO 3HAYMMBIX M STHYECKHX
npo0JieM, CBSA3aHHBIX C MPAKTHYSCKUM IIPUMEHEHHUEM JTOCTHKCHUHN (PU3NKH;
- 0CO3HAaHUE BYKHOCTH MOPAIbHO-3TUUECKHUX IPUHIUIIOB B ACATEIBHOCTH YYEHOTO;
3) 3cTeTHYeCKOro BOCIMTAHUS:
- BOCIPUATHE JCTETHYECKUX KadeCcTB (PU3MYECKOM Hayku: €€ TapMOHHYHOTO MOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
- OCO3HaHUE IEHHOCTH (PU3NIECKON HAYKH KaK MOITHOTO MHCTPYMEHTA MMO3HAHUS MUPA, OCHOBBI
Pa3BHUTHUS TEXHOJOTUH, BXKHEHIIIEH COCTABISIONICH KyIbTYPBI;
- pa3BUTHE HAYYHOH JTF0003HATEILHOCTH, MHTEpPECa K UCCIIEI0BATEIbCKON AEATEIBHOCTH;
5) popmMupoBanus KyJIbTYPhI 310POBbS H YMOIMOHATIBLHOIO 0J1arOMOJIyYH:
- OCO3HAHME IIEHHOCTH Oe30macHOro o0Opas3a KH3HH B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BOKHOCTH TpPaBUJI 0€30MacHOTO MOBEACHUS HA TPAHCIIOPTE, Ha JOpOrax, ¢ JJIEKTPHYECKUM H
TETUIOBBIM 000PYZIOBAaHUEM B JOMAITHUX YCIOBHUSX;
- chopMHpPOBAaHHOCTH HaBBbIKA pedIeKCHH, TPU3HAHUE CBOETO IpaBa Ha OMIMOKY M TaKOTrO XKe
npaBa y APyroro 4ejJoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
- aKTUBHOE y4JacTHE B DPEUICHWH NPAKTUYECKUX 3a/1ad (B paMKax CEeMbH, 00pazoBaTeIbHOM
OpraHM3aluy, TOpo/a, Kpasi) TEXHOJIOTUIECKOW M COIMAIbHOW HANPaBICHHOCTH, TPEOYIONIHNX B
TOM YHCJIe U GU3NICCKUX 3HAHUMH;
- UHTEPEC K MPAKTUIECKOMY U3yUECHUIO PO eccuii, CBI3aHHBIX ¢ (PU3UKOH;
7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:
- OpHCHTalMs Ha MpUMEHEHHE (U3MYECKMX 3HAHWUN JUIS pelIeHus 3amad B 00JacTu
OKpY’Kalomiel Cpeibl, TUTAHUPOBAHUS MOCTYIKOB M OICHKH WX BO3MOXKHBIX MOCIEICTBUH IS
OKpY’Kalollen cpebl;
- 0CO3HaAHKE TII00ANTBHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM U ITyTel UX PEIICHHUS;
8) amanTanuu K M3MEHSIIOIUMCS YCJIOBHSM CONMATbHON U MPUPOIHOI Cpeabl:
- MOTPEOHOCTh BO B3aWMOJICHCTBUN TIPU BBHITIOJTHEHUH HCCIIEOBAHUN M TPOEKTOB (U3NIECKOM
HaIpaBJICHHOCTH, OTKPBITOCTh ONBITY M 3HAHUSM JIPYTHUX;
- TIOBBINICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTUIECKYIO I TEIIbHOCTh;
- TOTPeOHOCTh B (POPMUPOBAHUH HOBBIX 3HAHHH, B TOM 4YuCIie (HOPMYIUPOBATh HJCH, TIOHATHS,
TUTIOTE3bI 0 (PU3NIECKUX O0BEKTAX U SBIICHUSX;
- 0CO3HaHME JAe(PUINTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 007aCTH (PU3UKY;
- IUTAHUPOBAHHE CBOETO PA3BUTHS B MPUOOPETEHUH HOBBIX (PM3MYECKUX 3HAHUH;
- CTpEMJICHHE aHAJM3UPOBaTh M BBISBIATH B3aUMOCBSI3H IPHPOJIbI, OOLIECTBA M SKOHOMHKH, B
TOM YHCIIE C HCIOIb30BaHNEM (PU3MUECKUX 3HAHHM;
- OLICHKA CBOMX JICHCTBUII C y4ETOM BIHMSHUS HAa OKPYXKAIOUIYIO CPEIly, BO3MOXKHBIX INI00ATBHBIX
OCJICICTBUM.
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METANPEAMETHBLIE PE3YJIbTATDBI
B pesynbrare ocBoeHus mnporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHus y oOyuyaromerocss OyayT cQOpMUPOBaHBI MeTampeAMeTHbIe Pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCajbHble Yy4eOHbIE JCHCTBHS, KOMMYHUKATHBHbBIE
VHHUBEpPCaIbHBIC yUeOHBIE ICUCTBUS, PETYISITUBHBIC YHHBEPCATbHBIC yUeOHbBIE TCHCTBUS.
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS
ba3soBble Jlornyeckue 1eMcTBUA:

. BBISIBJISITH U XapaKTepPU30BaTh CYIIECTBEHHbIE PU3HAKN OOBEKTOB (SIBJICHMUIA);

. yCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KIACCU(PUKAIIUU, OCHOBAHUS AJIs1 O0OOIICHHS 1
CpaBHEHUS,

. BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUYMS B paccMaTpUBAaeMbIX (akTaxX, NaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (PU3NUECKUM SBIICHUSIM;

. BBISIBIIATh TPUYUHHO-CJICJICTBEHHBIE CBS3M NPH H3yYeHUU (DU3NYECKUX SIBICHUU U

IMponeccoB, A€jaTb BbIBOJbI C UCIIOJIBb30BAHUCM ACAYKTUBHBIX U MHAYKTHBHBIX yMO3aKJHO‘-IeHI/II‘/JI,
BBIJIBUTaTh TUIIOTE3BI O B3aMMOCBS3SIX (PU3NYECKUX BEIIUYNH;

o CaMOCTOSITENIFHO BBIOMPATh Croco0 pemeHust yaeOHOH (U3N4ecKoil 3a1a4un (CpaBHEHUE
HECKOJIBKAX BapUaHTOB PEIICHHs, BHIOOp HamOoJiee MOJAXOJAIIEro ¢ Y4€TOM CaMOCTOSTEIBHO
BBIJICTICHHBIX KPHUTEPUEB).

Ba3oBble nucciegoBaTejbcKue eiicTBUS:

. UCIIO0JIb30BaTh BOMPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;

. MPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABJICHHOMY IUIAHY OIBIT, HECIOXKHBIN (PHU3NUICCKUI
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE (PUINICCKOTO SIBIICHUS;

° OLICHHBATh Ha MPUMEHHUMOCTh U JOCTOBEPHOCTh HH(OPMAIIHMIO, MOTYYCHHYIO B XOJ€
MCCJICTOBAHMSI MU DKCIIEPUMEHTA;

° CaMOCTOSITEITLHO (POPMYIIUPOBATH OOOOIICHHS M BBIBOBI IO PE3yIbTaTaM IMPOBEIEHHOTO
HaOJII0IEHUS, OIBITA, UCCIICIOBAHHS;

. MPOTHO3UPOBATh BO3MOXKHOE JAalbHElIIee pa3BuTHe (PU3MUECKHUX MPOIECCOB, a TaKkKe

BBIIBUTATh MPEINON0KEHUS 00 MX Pa3BUTUU B HOBBIX YCIOBHUSX U KOHTEKCTaX.

Padora ¢ undpopmanmeii:

o MPUMEHSITh pPAa3IMYHbIE METONbI, MHCTPYMEHTHI U 3alpochl MpH TOHCKE U O0TOOpe
uH(pOpPMaIIMK WIH JAaHHBIX ¢ YUETOM MPeAIoKeHHOW yueOHoM (hru3nueckoi 3a1auu;

o aHAJIM3WPOBATh, CHCTEMATH3UPOBATh W HHTEPIPETUPOBATH WH(POPMAIUIO PA3THIHBIX
BUJIOB B (DOPM TIpe/ICTaBICHHUS;

o CaMOCTOSITENTLHO BBIOMpaTh ONTUMANBHYIO (OpMYy TpeACTaBiIeHUs HWHGOPMAIUU U
WJLTIOCTPUPOBATH pellacMble 3a7aud HECIIOKHBIMU CXEMaMH, TharpaMMaMu, HHOU Tpadukod 1
X KOMOMHAITASIMHU.

KoMMmyHuKaTHBHBIE YHHBepPcaIbHbIe YueOHbI€ e CTBHUS:

. B XOJe OOCYXIeHHUs Y4YeOHOro MaTepuayia, pe3yJbTaToOB Ja0OpaTOPHBIX padoT u
MPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXTaeMOW TeMbl M BBICKa3bIBaTh HJIEH,
HaIleJICHHBIC Ha PEIICHUE 3a/1a49H | MO JIep KaHnue OJIaroXellaTeIbHOCTH OOIICHNS,

o COMOCTABNATh CBOM CYXACHHS C CYXICHUSMU JPYIrUX YyYaCTHHKOB JHAJIOTa,
0OHapyXUBaTh pa3IU4Ke U CXOJCTBO MO3UIUH;

o BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

o NyOJIMYHO  TPEACTaBIATh  PE3yJAbTaThl  BBIOJHEHHOTO  (DU3UYECKOTO  OIbITa
(9KCTIepUMEHTA, UCCIICIOBAHNUS, TIPOCKTA);

. MIOHMMATh U HMCIIONIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUIYaJIbHON pabOTHI MpH

peLICHUH KOHKPETHON (PU3UUECKOM MPOoOIEMBI;
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° NPUHUMATh LEJId COBMECTHOM JEATEIIbHOCTH, OPraHU30BBIBATH JICUCTBUS MO €€
JTOCTYDKCHHIO: PACTIPeNIeATh PO, 00CYXAaTh MPOIECCHl U PE3yJbTaThl COBMECTHOU PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

. BBINOJIHATh CBOKO YacTb paOOThI, JOCTUrash KaueCTBEHHOIO pe3yibTaTa IO CBOEMY
HAIPABJICHUIO U KOOPAUHUPYS CBOU JECUCTBHUA C APYTUMH 4JIEHAMH KOMAaH/IbI;
o OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a B OOLIUI MPOAYKT IO KPUTEPUSAM, CAMOCTOATEIHHO

c(hOpMYIIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.
PeryasiTuBHbIe YHUBEpPCcaJbHbIe YUeOHbIEe 1eHCTBUSA

Camoopranusanus:

. BBISIBJIATH ITPOOJIEMBI B )KM3HEHHBIX U YYEOHBIX CUTYalUsX, TPEOYIOUIMX Ul PELICHUsS
(bu3nvecKux 3HaHUM;

. OpUEHTHPOBATLCS B PA3IMYHbIX MOJAXOAAX MPHUHATHS pELIEHUN (MHIUBUIYaIbHOE,
IPUHSITHUE PELLICHUS B IPYIIIE, IPUHATUE PELICHUN IPYIIION);

. CaMOCTOSITEJIbHO COCTaBJIATh AJNTOPUTM pelIeHus (U3NYEeCKON 3ahayd WU IUIaHa

UCCIICIOBaHUsL C  Y4€TOM  HMMEIOLIUXCA PECypcoB M COOCTBEHHBIX  BO3MOXKHOCTEH,
apryMEHTHPOBATh IIPEIaraéMble BAPUAHTHI PEILICHUN;

o 7iesaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIlIECHUE.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:

o JlaBaTh a/IEKBATHYIO OLICHKY CUTYallUu U MpeiaraTh IUlaH €€ N3MEHEHMS;

o OOBSICHATh MIPUYUHBI JOCTHKEHUS (HEJTOCTUKEHHUS) PE3YJIbTaTOB JIESATEIbHOCTH, 1aBaTh
OLIEHKY ITPUOOPETEHHOMY OIIBITY;

o BHOCHUTH KOPPEKTUBBI B JIEATEIHLHOCTH (B TOM YHCIE B XOJ BBIMOJHEHHUS (PH3MUECKOTO

WCCJICIOBAHMS WJIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENHCTB, U3MEHHUBIIUXCS CUTYyalluH,
YCTaHOBJICHHBIX OMIMOOK, BOSHUKIIINX TPYAHOCTEH;

o OLIEHHMBATh COOTBETCTBUE PE3yNbTaTa UEIU U YCIOBUSIM;
o CTaBUTb ce0sl HA MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WM AUCKYCCHU Ha HAY4HYIO
TE€My, TOHMMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

o IpPU3HABAaTh CBOE MpaBO Ha OIIMOKY NpU pelIeHuH (QU3MUECKUX 3ajady WId B

YTBEPAKACHUSIX HA HAYYHbIE TEMbI M TaKOE K€ IIPaBo JPYToro.
IMPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 7 Kjacce npeaMeTHbIE pe3ybTaThl HA 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
. UCTOJb30BAaTh MOHATHA: (U3MYECKMEe U XMMHUYECKHE SBJICHHUS, HaOIIOJCHHUE,
HKCIIEPUMEHT, MOJIENb, TUIIOTE3a, €ANHUIBI (PU3NYECKUX BEJIIMYNH, aTOM, MOJIEKYJIa, arperaTHbie
COCTOSIHUSL ~ BemiecTBa  (TBEpHOE, JKUAKOE, Ta3000pa3HOE), MEXaHHYECKOE JIBUKEHUE
(paBHOMEpHOE, HEpPaBHOMEPHOE, NPSIMOJIMHEHHOE), TPAEKTOPHs, PaBHOAEUCTBYIOIIAs CHUJIA,
nedopmanus (ynpyras, miaacTu4eckas), HeBECOMOCTb, COOOIIAOLINECS COCY/IbI;
. paznuuath siBieHus (muddy3us, TEmIoBOe ABUKEHUE YACTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPaBHOMEPHOE IBHKEHHE, WHEPIMs, B3aUMOJIECHCTBUE TeJl, paBHOBECHE TBEPBIX
TE€J C 3aKpeIUIEHHOM OCBIO BpAIEHHUs, Nepeaada JaBIeHUs TBEPAbIMU TEJIaMH, )KUJIKOCTSIMHU U
razamu, arMocepHoe AaBlIeHHE, IUIaBaHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) 1o
ONMCAHHUIO HMX XapaKTEPHBIX CBOICTB M HAa OCHOBE ONBITOB, JEMOHCTPUPYIOIIMX JIaHHOE
buznyecKoe sIBICHUE;
o pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3UYECKHX SIBICHUH B OKpYXalollleM MHpE, B
TOM 4uclie (PU3NYECKHE SBICHHS B IPUPOJIE: MPUMEPHI IBUKECHUS C PA3IMYHBIMH CKOPOCTSIMH B
KMBOM M HEKUBOM NpUpOAE, AEHCTBHE CHJIBI TPEHUS B IPUPOJE U TEXHHUKE, BIMSIHUE
aTMOC(EepHOTrO JaBJICHUS HA JKUBOW OpraHu3M, IUIaBaHHE pPbIO, pbIYard B TeJle 4YelloBeKa, MpHU
9TOM MEPEBOJAUTH IPAKTHYECKYIO 3ajadyy B Yy4eOHYIO, BBIACIATH CYILECTBEHHBbIE CBOMCTBA
(mpu3HaKy) (PU3NYECKUX SIBICHUH;
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o OIMCHIBATh M3YYECHHBIC CBOWCTBA TN M (PU3MUECKHUE SBICHHUS, MCIONB3YsS (hHU3MUYECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BELIECTBA, BpeMs, MyThb, CKOPOCTh, CPEIHSSI CKOPOCTH,
CUJIa YIPYTOCTH, CUJa TSDKECTH, BEC T€ja, CUjla TPEHUs, JaBiieHue (TBEPAOIO Tena, KHUIAKOCTH,
ra3a), BbITAJIKUBAIOIIAs CUJIa, MeXaHWdeckass paboTa, MOIIHOCTb, IJI€YO CHJIbI, MOMEHT CHJIbI,
KO3((QHUIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KMHETHYECKas W MOTEHIMAJbHAs SHEPTHs),
IpU ONHCAHMM MPABWIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCHOJIB3YEMBIX BEJIUYUH, HX
0003HaueHHSI ¥ €IMHULBI (PU3NUECKUX BEIMYMH, HAXOIUTH (OPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO
¢bu3NYECKyI0 BEIHUMHY C APYTUMHU BEIMYUHAMHU, CTPOUTH I'padUKH HU3y4YEHHBIX 3aBHCUMOCTEMH
(bU3HYECKUX BEIINYHH;

. XapaKTepu30BaTh CBOMCTBA Tell, PU3NYECKUE SIBICHUS U MPOLECCHI, UCIIONb3Yys MpaBHiia
CJIOKEHHUs CUIT (BAOJb OJTHOM TpsiMOii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, mpaBuiIo
paBHOBecHs pblyara (0J10Ka), «30JI0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPaHEHUsI MEXaHUYECKON
SHEPruu, TMpU OSTOM JaBaThb CIOBECHYIO (DOPMYJIHMPOBKY 3aKOHA U 3aMUCBIBATh €ro
MaTeMaTHUYECKOE BbIPAXKEHHUE;

. OOBSCHATH (hU3HUECKUE SBIICHUS, TPOLIECCHl U CBOWCTBA TEJ, B TOM YHUCIIE U B KOHTEKCTE
CUTyalMil MPaKTUKOOPUEHTUPOBAHHOTO XAPAKTEPa: BBISIBIATH MPUUMHHO-CIIECCTBEHHbBIE CBSI3H,
CTpOUTH OOBACHEHHE M3 |—2 JOrMYECKMX IIAaroB ¢ Omopod Ha 1—2 HM3y4YEHHBIX CBOMCTBA
buznyecKux SIBICHUN, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

o pemath pacu€THBIE 3amadud B 1—2 JEWCTBUS, HCIONB3YS 3aKOHBI H  (POPMYIIBL,
CBSI3bIBAIOIME (DM3MUYECKHE BEIWYMHBI: HAa OCHOBE aHAlW3a YCIOBHS 3aJaud 3alKChIBATh
KpaTKOE YCIIOBHUE, IMOJACTaBIATh (U3UYECKUE BEIUYUHBI B (HOPMYIBI U TPOBOIUTH PACUETHI,
HAXOJUTh CIIPAaBOYHBIE JaHHbIEC, HEOOXOAUMBIE JJIsl PELLIEHUS 3a]a4, OLIEHUBATh PEAIMCTUYHOCTh
HOJYYeHHOM (hr3NYecKOi BETMUHHBI,

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PELINUTh MPHU MOMOIIU (PU3NIECKHX METOOB,
B OINMCAaHUU HCCIIEIOBaHUS BBICIATH MPOBEPSIEMOE MPENIONOKEHHE (TUIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATH MOTYYCHHBIN pe3yNnbTaT, HAXOAUTh OIIMOKU B XOJ€ OIMbITA, IEaTh BBHIBOJIBI
0 €ro pe3yJbTaTam;

o IIPOBOJIUTH OIBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUNA MM (U3NUYECKUX CBOUCTB
Tes: (POPMYIUPOBATH MPOBEPSIEMbIE MPEANOI0KEHNS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
000py/10BaHus, 3alIUCHIBATh XOJ1 ONbITa U (POPMYIHPOBATH BHIBObL;

. BBINOJIHATE NpPSMbIE M3MEPEHUs pPacCTOSIHUSA, BPEMEHHU, MacChl Tena, 00béMa, CUiIbl U
TEMIEPATYpPhI C UCIIOJIb30BAHUEM aHAJIOTOBBIX U IMU(PPOBBIX MPUOOPOB, 3aMUCHIBATH MOKA3aHUS
pUOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTH U3MEPEHHI;

. MIPOBOJIUTH HCCIIEOBAaHUE 3aBHCHMOCTH OJHON (PM3UYECKOM BEIMYMHBI OT JAPYroM C
MCIIOJIb30BaHUEM MIPSIMBIX U3MEPEHUN (3aBUCUMOCTH IYTH PAaBHOMEPHO JBHXKYILIETOCS Tejla OT
BPEMEHHU JIBUKECHHUS TeJla, CHJIBI TPEHHUS CKOJBKEHHUS OT Beca Tena, KayecTBa 0O0pabOTKU
MOBEPXHOCTEN T€T U HE3aBHUCHUMOCTH CHJIBI TPEHHUS OT IJIOLIAAM CONPUKOCHOBEHUS TEJl, CHIIbI
VIOPYTOCTH OT YAJUHEHUS MPYKUHBI, BBHITATKUBAIOMICH CHIIBI OT 00BhEMa MOTPYKEHHOW YacTH
Tela U OT IUIOTHOCTH >KUIKOCTH, €€ HE3aBUCUMOCTHU OT IUIOTHOCTH Teja, OT TJIyOWHBI, Ha
KOTOPYIO TOTPYXKEHO TeJO, YCIOBUU TUIaBAaHHs Tell, YCIOBHHA paBHOBECHs pbluara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHWU Y4eOHOTO HCCIEOBAaHUS, COOMPATh YCTAHOBKY M BBIIOJHSATH
U3MEpeHus, cienysd MpeIoKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJabTaThl IOJy4E€HHOH
3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHJIE NPEUIOKEHHBIX TaONMUI W TpapuKoB, AeNaTh
BBIBOJIBI 110 pe3yJIbTaTaM UCCIEAOBAHUS;

o MPOBOJIUTh KOCBEHHBIC M3MEpeHHs (PU3MUECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA
KUIKOCTH W TBEPAOrO TeJa, CUia TPEHMS CKOJIBKEHHS, AABICHUE BO31yXa, BBITAJIKHABAOIIAS
CWJa, ACWCTBYIOIIAs Ha MOTPYKEHHOE B JKUIKOCTHh TENO0, KOAPPUIUEHT IMOJIE3HOTO ICHCTBUS
MPOCTBIX MEXaHW3MOB), CJenys MPEeNOKEHHOW HMHCTPYKIMH: TPU BBIIOJIHEHUU H3MEpEHUil
cOOMpaTh SKCIIEPUMEHTAIBHYIO YCTAHOBKY M BHIYMCIIATH 3HAUEHUE HCKOMOMN BEJIMYMHBI,
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o coOmogaTh TpaBWia TEXHUKHA Oe30macHOCTH Tpu  pabore ¢ JabopaTOpHBIM
000opyI0BaHUEM;
o yKa3plBaTh MPHUHLIMIIBI JCHCTBHS TPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI,
TEPMOMETpP, JTHUHAMOMETP, COOOMIAIOIIMECS COCYIbl, OapoMeTp, pbluar, MOABMKHBIA U
HETIO/IBMO)KHBIN OJIOK, HAKJIIOHHAS IIJIOCKOCTD;
o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHHUYECKUX YCTPOHCTB
C Omopoii Ha HUX oOmnucaHus (B TOM 4HCJE: TOALIIMITHUKYA, YCTPOICTBO BOJONPOBO/A,
THIPABINYECKUIl Tpecc, MaHOMETP, BBICOTOMEp, IMOPIIHEBOH HACOC, apeoMeTp), HCIONb3YS
3HaHUS O CBOMCTBaxX (U3MYECKUX SBICHUA M HEOoOXOAWMBbIe (U3NYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;
o OPUBOAUTH TpPHUMEPHl (HAXOOUTh HMH(OpPMAIMIO O TpUMepax) MNPAKTUYECKOTO
UCTIOJIb30BaHUs (PU3NYECKUX 3HAHWH B TIOBCEJIHEBHOW JKM3HU sl oOecriedyeHns 0€30macHOCTH
npu OoOpalieHuH ¢ NPHOOpPaMU M TEXHUYECKUMH YCTPOMCTBAMH, COXPAaHEHHUS 3/10pOBbS H
COOITIOJICHHSI HOPM DKOJOTMYECKOTO TIOBEICHHUS B OKPYIKAIOIIEH Cpejie;
o OCYHIECTBIISITH OTOOP MCTOYHMKOB HHpOpManuu B VIHTepHETE B COOTBETCTBHU C
3aJaHHBIM ITOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIINXCS 3HAHUH W TYTEM CpaBHEHHS
pa3MYHBIX MCTOYHUKOB BBIIEIATH HH(DOPMAIUIO, KOTOpAas SIBISETCS MPOTHBOPEUYMBOU HIIH
MOXeT OBITh HEZIOCTOBEPHOIA;
o WCIOJIB30BATh MPH BBHIMOJHEHUH YYEOHBIX 3aJaHUN HAYyYHO-TIOMYISIPHYIO JIUTEPaTypy
(GU3NUECKOT0 CONEpKaHMs, CIIPABOYHBIE MaTepHalibl, pecypchl cetn HHTEepHeT, BlaneTh
npuéMaMi KOHCIIEKTHPOBAaHMs TEKCTa, NpeoOpa3oBaHus HH(OpMALUM W3 OJHON 3HAKOBOM
CHCTEMBI B IPYTYIO;
. co3JlaBaTb COOCTBEHHBbIE KpaTKHE MHCbMEHHBIE M YCTHBIE COOOLIEHHsS Ha OCHOBE 2—3
HCTOYHUKOB MH(POPMAIIUN (PU3UIECKOTO COIEP)KAHHsI, B TOM YHCIe IMyOJIHMYHO JeNaTh KpaTKue
cooOlIeHNss O pe3yibTaTax IPOEKTOB WM YUEOHBIX HCCIEOBaHUM, NMPH 3TOM TIPaMOTHO
UCIOJIb30BaTh M3YYEHHBIH MOHATUHHBIN anmapaTr Kypca (U3UKH, COTPOBOXKIATh BBICTYIUICHHE
MPE3EHTALNEH;
. IIPYU BBINOJIHEHUH Y4eOHBIX MPOEKTOB M HCCIEIOBAaHUI pacnpeneisTh OO0s3aHHOCTH B
TpylIe B COOTBETCTBUM C TIOCTABICHHBIMH 3a/layaMH, CJICJUTHh 32 BBIIOJHEHHEM IIJIaHa
NecTBUH, aJeKBaTHO OLEHMBATh COOCTBEHHBIH BKJIAJ B JESATEIbHOCTH I'PYIIIbI, BHICTPAUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, YUUTHIBAsI MHEHUE OKPY)KAIOIIUX.
K koHIy 00y4eHus B 8 kiacce rnpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTPaXKaThb
Cc(OPMHUPOBAHHOCTh y O0YJAFOIINXCS YMEHUH:
o UCIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJIEKYIN, TEIJIOBOE JBUKEHHE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOP(HbIE Teja, HACHIIIIEHHBIN
¥ HEHACHIIICHHBIA TIap, BIAXKHOCTh BO3/yXa, TEMIIepaTypa, BHYTPEHHsSI DHEPTHs, TEIUIOBOU
JIBUTATENlb, OSJEMEHTApHBIA DIEKTPUYECKUH 3apsfl, JJIEKTPUUECKOe IIoJe, MPOBOJHHKH U
TVDJICKTPUKH, TIOCTOSTHHBIH 3JIEKTPUIECKUAN TOK, MATHUTHOE TTOJIE;
o pa3nuyarh sBJIEHUS (TEIUIOBOE pAacUIMpEeHHEe W CKaThe, TeIonepeaaya, TeIuIoBOe
paBHOBECHE, CMauMBaHUE, KalWJUIAPHbIC SBJIEHUS, HCIApEHUe, KOHAEHCAIMs, IUIaBJICHHE,
KpUcTaiu3anus (OTBepAeBaHNe), KUTICHHUE, TeIuonepenadya (TeruionpoBOJHOCTh, KOHBEKIIHS,
U3JIy4YEHHUE), HJIEKTpU3alMs Tell, B3aUMOJCHCTBHE 3aps/0B, JNEHCTBUS AIIEKTPUUYECKOIO TOKa,
KOPOTKOE 3aMbIKaHHe, B3aUMO/JICHICTBHE MarHUTOB, JICWCTBUE MAarHUTHOTO TIOJISI HA TIPOBOJIHUK C
TOKOM, DJIEKTPOMAarHUTHAs MHAYKIMS) MO OMHMCAaHUIO MX XapaKTEpHBIX CBOMCTB W Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIINX JaHHOE (PU3NIECKOE SBICHHCE;
o pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MUYECKHUX SIBICHUH B OKpYKaIOLIEeM MHpE, B
TOM dYHcie (QU3UYECKUE SBICHHUS B TMPHPOJE: MOBEPXHOCTHOE HATKECHHE M KalWUISPHBIC
SBJICHUS B TPUPOAE, KPUCTAIBI B mpupoae, m3nydenume CosHIa, 3aMep3aHHe BOJOEMOB,
MOpCcKUe Opu3bl, 00pa3oBaHHE pOCHI, TyMaHa, HWHEs, CHEra, JJECKTPUYECKHUE SBICHHUS B
aTMoc(epe, IEKTPUIECTBO JKUBBIX OPraHW3MOB, MAarHUTHOE Iojie 3eMJd, Jpeiid MoIrocoB,
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pOJIb MAarHUTHOTO IOJIA AJI JKM3HU Ha 3emile, IMOJSIPHOE CUSHUE, NPU 3TOM IEPEBOIUTH
IPAaKTUYECKYIO 3a7auy B y4eOHYIO, BBIJEJIATh CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3UUECKUX
SIBIICHUI;

o OIMCBIBATh M3Y4YECHHBIE CBOWCTBA TN U (PU3MUECKHE SBICHUSA, MCIIONB3Ys (hU3HUECKHe
BEJIMUMHBI (TEMIlepaTypa, BHYTPEHHSS SHEPT U, KOJIUYECTBO TEIJIOTHI, yJeIbHAasl TEIUIOEMKOCTb
BEIIECTBA, Y/AEIbHAs TEIUIOTA IUIABJICHMs, YyJelbHas TEIIoTa NapooOpa3oBaHUsA, yJellbHas
TEIJIOTa CrOpPaHUsl TOIUIMBA, KOA((UIMEHT TMOJE3HOr0 JEHCTBHUA TEIUIOBOW MAIIWHBI,
OTHOCHUTEJIbHAS BIAXXHOCTh BO31yXa, JJICKTPUYECKHH 3apsl, CHJIA TOKa, DJJIEKTPUYECKOE
HaNpsDKEHUE, COMPOTHBIIEHUE MPOBOJHHUKA, YICIBHOE CONPOTHBICHHE BEIIECTBa, paboTa M
MOIIHOCTb 3JIEKTPUUYECKOI'O TOKa), IIPU ONUCAHUU MPABWIBHO TPAKTOBATh (PU3MUYECKHH CMBICI
UCTIOJIb3YEMBIX BEJIWYHH, 0003HAYECHUS U eIMHUIBI (PU3UYECKUX BEIHMYMH, HAXOIUTH (HOPMYIIHI,
CBSI3bIBAIOIME JIAHHYIO (DU3MYECKYIO0 BEIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MYECKUX BEINYHH;

o XapaKTepu3oBaTh CBOWCTBA Tes, (PU3MUECKUE SBICHUS U IPOLECCHl, HCIOJIb3YS
OCHOBHBIE TIOJIOKECHHSI MOJIEKYJISPHO-KMHETUYECKOM TEOpUM CTPOECHMS BEIECTBA, IPHUHLUI
CYMEPIIO3UINH TOJeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHSs 3apsijia, 3akoH Oma st
ydacTka 1enu, 3akoH J[xoyna—Jlenna, 3akoH coXpaHeHMs SHEPTUH, IIPU ATOM AaBaTh CIOBECHYIO
(OopMyJIMPOBKY 3aKOHA U 3aIIMChIBaTh €M0 MaTEMATHUYECKOE BBIPAXKEHHUE;

o OOBSICHATH (PU3NYECKUE MPOLIECCH M CBOMCTBA TEJI, B TOM YUCIIE U B KOHTEKCTE CUTYaIHH
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHOCIEICTBEHHBIE CBSI3H, CTPOUTH
o0BsicHeHHe M3 1—2 JOTMYECKUX HIaroB ¢ OMOpoi Ha 1—2 M3y4YEHHBIX CBOMCTBA (DPU3MUYECKUX
SBJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

. pemate pacuy€THble 3aJaud B 2—3 JIEHCTBUS, WCIOJB3YysSd 3aKOHbI U (OPMYIIBI,
CBsA3bIBAIOIIME (PU3WYECKUE BEIMYMHBI: HA OCHOBE aHall3a YCJOBHS 3a/Jayd 3allChbIBaTh
KpaTKoe YCJIOBUE, BBISBIIATH HEJOCTAaTOK JAHHBIX JUIS PEIeHHs 3aJaud, BHIOMpaTh 3aKOHBI U
dbopMyIbl, HEOOXOaUMBIE AJIsi €€ pellleHus, MPOBOJUTh PAacdy€Thl U CPABHHUBATh IOJIyYEHHOE
3HaYeHHe (PU3NYECKOM BETMUUHBI C U3BECTHBIMU JIAHHBIMH;

o pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (PU3NIECKUX METOIOB,
UCIIOJNIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNATH MPOBEPSIEMOE MPENAIOJIOKEHUE, OLEHUBATh
IIPABWJIBHOCTD NOPSIZIKA IPOBEIEHUS UCCIIEJOBAHMSI, IENIaTh BBIBOIBI,

o MIPOBOAMTD OIBITHI IO HAOIIOAEHNIO PU3NYECKUX SBJICHUN WIH (PU3NYECKUX CBOWCTB TeI
(kanmwInspHbIE SIBJICHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXxa OT €ro oO0ObéMma, TeMIeparypsl,
CKOPOCTH IIpolLlecCa OCTBIBAHUS M HarpeBaHWs IIpUM HU3JIYyYEHUH OT IBETa W3IIydyaroulei
(mornomaroiei) MOBEPXHOCTH, CKOPOCTh HMCHApeHUss BOABI OT TEMIEPATYpPbl >KUIKOCTH H
wionaan €€ IMOBEPXHOCTH, JJIEKTPU3aLMs Tl U B3aUMOJEHCTBUE DIJIEKTPUUYECKUX 3apsioB,
B3aMMOJICICTBHE TMOCTOSHHBIX MAarHUTOB, BU3yaJlM3allUs MarHUTHBIX [OJIEH MOCTOSHHBIX
MarHuToB, JIEMCTBUS MArHUTHOIO IOJS Ha NPOBOJHUK C TOKOM, CBOMICTBAa 3JIEKTPOMAarHmra,
CBOMCTBa  JJEKTPOJABUTATENS  MOCTOSHHOTO  TOKa):  (OpMynIupoBaThb  MpPOBEpsiEMbIE
IPENONI0XKEeHUs, COOUPaTh YCTAaHOBKY M3 IPEUIOKEHHOTO0 OOOPYAOBaHUS, OINHUCHIBATH XOJ
ombITa U (POPMYIHPOBATH BHIBObL;

. BBINIOJHATH IPSIMBIE M3MEPEHUS TEMIIEPATypbl, OTHOCUTEIBHOW BIIAKHOCTHU BO3AYXa,
CHJIBI TOKA, HalPsDKEHHs C MCIOJb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PU3MYECKHX
BEJIMYMH, CPAaBHUBAThH PE3YJIbTAThl U3MEPEHUM ¢ yUETOM 3a/laHHOM a0COIOTHOM MOTPEIIHOCTH;

° MPOBOANTh HCCICNOBAHUE 3aBUCUMOCTH OJHOW (DU3MUYECKON BEIWYMHBI OT JIPYTOd C
UCIIOJIb30BAaHUEM MPSMBIX H3MEPEHUHM (3aBHCHUMOCTH COIIPOTUBIICHUS IPOBOJHUKA OT €ro
JUIMHBI, TUIOINAJU IONIEPEYHOI0 CEUYEHUS U YAEIBbHOIO CONPOTUBIICHHS BEILECTBA MTPOBOIHHKA,
CHJIBI TOKa, MAYILIErOo Yepe3 IPOBOAHHMK, OT HANpPsDKEHHWsI Ha NPOBOJHUKE, HCCIEI0BAHUE
IOCJIEIOBATEIBHOTO M MApajuIeIbHOTO  COEQMHEHUH  IPOBOJHHUKOB):  IUIAHUPOBATh
UCCIIeIOBaHue, COOMPATh YCTAHOBKY M BBIMOJHATh U3MEPEHHUS, CIeIys MPEAIOKEHHOMY IIaHy,

17



(GUKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHUCMMOCTH B BHUJAE TaOIUIl U TpaduKoB, nenaTh
BBIBOJIBI 10 PE3YJIbTaTaM UCCIEAOBAHUS;

. MPOBOJIUTH KOCBEHHBIE H3MEpEHHs (U3NUYECKUX BeNIWYUH (yAElIbHAs TEIUIOEMKOCTh
BEIIIECTBA, CONPOTUBICHUE IIPOBOJHUKA, paboTa M MOIIHOCTh DJIEKTPUYECKOI'O TOKA):
IUIAHUPOBAaTh M3MEPEHMs, COOMPATh SKCIIEPUMEHTAIbHYIO YCTAHOBKY, CIIEAys INPEAJIOKEHHON
UHCTPYKLUH, U BBIYUCIIATH 3HAYECHUE BEJINYUHBI;

o coOmogaTh TpaBWiIa TEXHUKUA Oe3omacHOCTH npu pabore ¢ mabopaTOpPHBIM
000pyI0BaHUEM;
o XapaKTepHU30BaTh NPUHINIBI AEHCTBUS N3YYCHHBIX MPHUOOPOB M TEXHUYECKUX YCTPOUCTB

C ONOpOH Ha MX omMcaHWs (B TOM 4YHCJIE: CHUCTEMa OTOIUIEHHS OMOB, TUTPOMETp, MapoBas
TypOUHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUECKOW SHEPTHH, 3JIEKTPOOCBETHTEIbHBIC
npuOOpBl, HarpeBaTelbHbIE 3JIEKTPONPUOOPHI (IPUMEPHI), SIEKTPUUYECKHE HPENOXPAaHUTENH,
AIIEKTPOMArHuT, 3JIEKTPOJBUTATENb IIOCTOSHHOTO TOKa), MCIOJb3Yys 3HAHUS O CBOMCTBAxX
bu3nueckux sBICHUH U HEOOXO0 UMbl (PU3UUECKHE 3aKOHOMEPHOCTH;

o pacrno3HaBaTh MPOCTbIE TEXHUYECKUE YCTPOMCTBA M HU3MEPHUTENbHbIE NPUOOPHI IO
CXeMaM M CXEMAaTU4YHbIM pUCYHKaM (KHUJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETp, IBUraTellb BHYTPEHHETO CrOpaHMs, 3JIEKTPOCKOI, PEOCTaT), COCTaBISATh CXEMbI
AIIEKTPUYECKUX LeNeil ¢ IMOCIeOBAaTEeIbHbIM U HapauieIbHbIM COECIUHEHUEM 3JIEMEHTOB,
pasyinyas ycJaoBHble 0003HaUEHUS 3JIEMEHTOB JIEKTPUUYECKUX LIeTIeH;

o NPUBOANTH TpHUMEPHl (HaXOOUTh HH(OpPMAIMIO O TpUMepax) MNPAKTUIECKOTO
UCTIOJIb30BaHUs (PM3NYECKUX 3HAHWI B TIOBCEIHEBHOW KU3HU sl o0ecriedeHns 0€30MacHOCTH
npu oOpalieHuu ¢ npubopaMM U TEXHHUUECKUMM YCTPOMCTBAMHM, COXpPAHEHHs 310pPOBbS U
COOJIIOJIEHHSI HOPM 3KOJIOTMYECKOI0 TIOBEJICHUS B OKPYIKaIOIIEH Cpeie;

o OCYILIECTBIATH NMOMCK MH(pOpMaAMK (HU3NYECKOTO cozepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIoIMXCSd 3HAaHMM M MyTéM CpaBHEHHS JONOJHMUTENbHBIX HMCTOYHHKOB BBIJIENATH
uH(pOpMaLIMIO, KOTOpas SBJISIETCS MPOTUBOPEUUBOI MITU MOXKET ObITh HEJJOCTOBEPHOIA;

. UCIOJIb30BaTh MPH BBHINOJHEHUHM YYEOHBIX 3aJaHUN HAayYHO-TIOMYJISPHYIO JIUTEpaTypy
(bu3nueckoro cojepxaHus, CIPaBOYHbIE MaTepHajbl, pecypchl ceTu VHTepHeT, BilaleTh
npuéMaMyd KOHCIEKTHPOBAHUS TEKCTa, NpeoOpa3oBaHus HHGOpPMALMKM W3 OAHOM 3HAKOBOM
CUCTEMBI B IpYTYIO;

o CO3/1aBaTb COOCTBEHHbIE NMCHbMEHHBIE U KpaTKHWE YCTHbIE COOOLIeHus, 00o00mmas
UHPOPMALIMIO U3 HECKOJIBKUX MCTOUYHUKOB (PM3UUECKOTO COJAEP’KaHMs, B TOM UYHUCIIE MyOJINYHO
NPEJICTaBIATh PEe3yNbTaThl MPOEKTHOM WM HCCIIEAOBATEIbCKON NEeATEIbHOCTH, IMPU 3TOM
IPaMOTHO HCHOJb30BAaTh HM3YYCHHBIM MOHATUIHBIN ammapaT Kypca (U3HMKH, COINPOBOXAATH
BBICTYIUICHHE MTPE3EHTALNEM;

o IPU BBHINOJIHEHUH YYEOHBIX TPOEKTOB U HCCIEIOBaHUN (PU3MYECKHX MPOIIECCOB
pacrpenenaTs 0043aHHOCTH B TPYIIE B COOTBETCTBUU C MOCTABICHHBIMH 3aJa4yaMH, CIEIUTh 32
BBIMIOJTHEHUEM IUIaHa JIEHCTBUN M KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHWBATh COOCTBEHHBIN
BKJIaJl B JIESITEIbHOCTh I'PYIIbI, BHICTPABAaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHUE, MPOSBIAL
TOTOBHOCTb pa3pemiaTb KOHQIUKTHI.

K koHIy o0y4eHus B 9 kJjiacce rpeIMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JIOJDKHBI OTPAXKaTh
Cc(OPMHUPOBAHHOCTb y O0YHArOIUXCS YMEHUI:

. UCTOJb30BaTh TOHATHA: CHCTEMa OTCY€Ta, MaTepualibHas TOYKa, TPaeKTopus,
OTHOCHUTEJIBHOCTh MEXaHWYECKOTO JIBMKEHHUs, nedopmanus (ympyras, IUIacTHUEcKas), TpEeHHE,
LIEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEPErpy3kH, LEHTP TSHKECTH, aOCOJIOTHO
TBEPJI0E TEJNO, LIEHTP TSHKECTH TBEPAOTO Tella, paBHOBECHE, MEXaHMUECKUE KOJIeOaHUsI U BOJIHBI,
3BYK, HHQPa3BYK U YJIbTPa3BYyK, 3JEKTPOMATHUTHbIC BOJHBI, IIKaJla JIEKTPOMArHUTHBIX BOJIH,
CBET, OJM30PYKOCTh M JAIbHO30PKOCTb, CIIEKTPHI MUCITYCKaHHUs M TOTJIOUIeHUs, anbda, 0eTa- u
ramMMa-u3J1y4eHus], U30TOIbl, sIepHAs YHEPTEeTHKA;
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o pa3nuyath SIBIE€HUS (paBHOMEPHOE M HEPAaBHOMEPHOE MPSIMOJIMHENHOE JBUKEHHE,
PaBHOYCKOPEHHOE IpPSIMOJIMHEHHOE JBW)KEHUE, CBOOOJHOE MaJeHHE Tell, PaBHOMEpPHOE
JBIDKEHUE TI0 OKPY)KHOCTH, B3aUMOJICHCTBHE TeJl, PEaKTUBHOE [BM)KEHHUE, KoJeOaTelbHOe
JBYDKEHUE (3aTyXarollue M BBIHYKICHHbIE KOJeOaHUs), PE30HAHC, BOJHOBOE JBHIKEHHE,
OTpa)K€HHE 3ByKa, IPSAMOJIMHEHHOE paclIpOCTPaHEHHE, OTPAaKCHUE U IIPEIOMIICHUE CBETA,
IIOJJHOE BHYTPEHHEE OTPAKCHHME CBETa, pa3joXkeHue Oenoro cBera B CHEKTP M CIOXKEHUe
CHEKTPAJIbHBIX I[BETOB, AMCIIEPCUSl CBETA, €CTECTBEHHAs DPAJUOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYaToOro CHEKTpa H3JIydyeHHs) IO ONUCAaHMI0O UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3HUECKOE SBICHUE;

o pacro3HaBaTh IPOSIBIECHUE M3YYEHHbIX (U3MYECKUX SBICHUN B OKpYyKarolleM mupe (B
TOM 4Hcie (pU3NUecKue sIBICHUs B IPUPOJIE: IPUIUBHI U OTIUBBI, ABMKeHHE TulaHeT CoIHEeYHOH
CUCTEMBI, PEAKTHUBHOE JIBUKEHUE >KUBBIX OpPraHU3MOB, BOCIPHUSATHE 3BYKOB >KMBOTHBIMHU,
3eMJIETpSICEHUE, CEHCMHYECKHE BOJHBI, I[yHAaMH, 3XO, I[BeTa TeJ, ONTHYECKUE SIBJICHUS B
npupojie, OWOJIOTHYECKOe JCHCTBUE BHIUMOIO, YIBTPa(HUOIETOBOTO U PEHTTEHOBCKOTO
U3IY4YEeHUH, eCTECTBEHHBIH paJMOAKTUBHBIM (OH, KOCMHYECKHE Jy4d, pPaJUOAKTUBHOE
U3JIy4YeHUE NPUPOJIHBIX MHUHEPAJIOB, ACHCTBHE pAJUOAKTUBHBIX H3JIYyYEHHM Ha OpraHu3M
4eJI0BEKa), IPU 3TOM IEPEeBOIUTHh NPAKTUUYECKYIO 3a/1auy B Y4eOHYIO, BBIACIATH CYIIECTBEHHbIE
cBO¥icTBA (MPU3HAKK) U3UIECKUX SIBICHUIA;

o OIMCHIBATh M3YYECHHBIE CBOWCTBA TN U (PU3UUECKUE SBICHMS, UCIONIb3Ys (pU3MUECKUe
BEJIMYMHBI (CpelHAsA U MIHOBEHHAsi CKOPOCTh TeJla IIPU HEPaBHOMEPHOM JBH)KEHHH, YCKOPEHHUE,
nepeMelleHe, MyTh, YIJIOBas CKOPOCTb, CHJIAa TPEHMs, CHJA YIPYrOCTH, CWJIA TSKECTH,
yCKOpeHHe CBOOOJHOTO MajieHHs, BEC Tejla, MMITYJIbC Tella, MMILYJIbC CHJIbI, MEXaHHW4ecKas
paboTa M MOIIHOCTb, MOTEHIMAJIbHAS DHEPIUs Teja, MOJHATOrO HaJl MOBEPXHOCTHIO 3E€MIIH,
NOTEHLMAIbHASL DHEPIUsl CKATOW NPYKHUHBI, KHHETHUYECKAs HEPIUs, IOJIHAs MEXaHW4ecKas
SHEprus, MepuojJ M 4YacToTa KoJeOaHWW, JUIMHA BOJHBI, IPOMKOCTb 3ByKa MU BBICOTa TOHA,
CKOpPOCTh CBE€Ta, MOKa3aTelb MPEeJIOMIIEHHUs CpeAbl), NMPH ONUCAHWM TPABHIBHO TPAKTOBATh
(bu3nYeCKuil CMBICT UCHOIb3YEMBIX BEJIMYUH, 0003HAUEHUS U €AUHMIIBI GU3NYECKUX BEIUYHH,
HaX0JUTh (OPMYIIbI, CBS3BIBAIONINE TaHHYIO (PU3MUECKYIO BEMUMHY C JIPYTMMHU BEIMYMHAMHU,
CTPOUTH TpapMKU U3YUYEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIUUNH;

o XapaKTepu30BaTh CBOMCTBA Teld, (pU3MUecKUe SIBIEHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXPAaHEHHUs DHEPruH, 3aKOH BCEMHPHOIO TATOTEHMsI, MPUHLMII CYNEPHO3ULUN CHJI, TPUHLUI
OTHOCUTENbHOCTH [anunesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHS MMIYJbCa, 3aKOHbI
OTpPaXCHMsI U IIPEJIOMIICHUSI CBETA, 3aKOHBI COXPAaHEHUs 3aps0BOIO M MACCOBOIO YHUCEN INPHU
AJIEPHBIX pPEaKLHUsAX, MPU ATOM JaBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3alMCHIBATH €0
MaTEMaTUYECKOE BBIPAKEHHUE;

o OO0BACHATH (PU3UYECKUE MPOIIECCH M CBOMCTBA TEN, B TOM YHCJE U B KOHTEKCTE CUTYyallui
MIPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBIABISATH MPUUYUHHO-CIEACTBEHHbIE CBSI3U, CTPOUTH
00BsICHEHHE U3 2—3 JIOTMYECKUX ULIaroB ¢ OMOpPOW Ha 2—3 M3y4YEHHBIX CBOMCTBA (DPU3MUYECKUX
ABJIEHUH, PU3NUECKIX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

. pemars pacuéTHbIE 3a/1a4M (ONUPAIOIINECS HA CUCTEMY M3 2—3 ypaBHEHUI), UCIIONb3Ys
3aKOHBI M (HOpMYJbI, CBSA3BIBAIOIIME (PU3MUECKUE BEIMYMHBI: HA OCHOBE aHAIN3a YCIOBUS
3aJauMd 3alUChIBATh KPATKOE YCIIOBUE, BBISIBIISITH HENOCTAIOIIME WM W30BITOYHBIE JaHHBIE,
BBIOMPATH 3aKOHBI U (POPMYJIIbI, HEOOXOUMBIE ISl pEIIeHUs], TPOBOIUTH PACUETHI U OILICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHMsI (PU3MUECKON BEIMUHHBI,

o pacrio3HaBaTh IpoOJIeMbl, KOTOPbIE MOXXHO PEIIUTh MPU MOMOLIH (PU3NIECKUX METOOB,
UCIIONIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE IPEANOIOKEHUE, OLIEHNUBATH
NPaBUIBHOCTh TIOPSIIKA TIPOBEJEHHsS] HCCIENO0BaHMs, J€laTh BBIBOJABI, HHTEPIPETHPOBATH
pe3yabTaThl HAOIIOACHUIN U OTIBITOB;

o IIPOBOJIUTH OMBITHI 10 HAOIIOJEHUIO (PU3MUECKUX SABICHUN WM (PU3NYECKUX CBONCTB TEI
(u3ydyeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHAa COXpPaHEHMs! 3HEPruH, 3aBHCHUMOCTh IEpUoja
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KOJICOAHUH MPYKUHHOTO MasiTHUKA OT MACChl Tpy3a U )KECTKOCTU NPY>KUHBI U HE3aBUCUMOCTH OT
aMIUIMTY/Ibl MaJbIX KOJICOAHWH, MPSIMOJIMHEHHOE paclpOCTpaHEHHE CBETa, pa3lIoKeHHE Oenoro
CBETa B CIEKTP, U3YyUCHUE CBOMCTB M300paXEHUS B IJIOCKOM 3€pKajie U CBOWCTB M300paKeHUs
npeaMeTa B coouparomieii JInH3e, HaOII0IeHNE CIUTOIIHBIX U IMHEHYAThIX CIIEKTPOB M3JIy4CHUS ):
CaMOCTOSITENIEHO COOMpaTh YCTAaHOBKY M3 M30BITOYHOTO HabOpa 00OpYIOBaHUS, ONMUCHIBATH X0
OIIBITA U €TO PE3yJbTaThl, POPMYIHPOBATH BEIBOJGI,

o MPOBOJUTH IPH HEOOXOAMMOCTH CEpHUI0 TNPSAMBIX M3MEPEHHH, ONpPEAeNss CpenHee
3HAUCHHE M3MEPSEMOil BeMUMHBI ((POKYCHOE pacCTOsSHHE COOMpArOIIeil JIMH3bI), 000CHOBBIBATh
BBIOOp crioco0a u3MepeHust (M3MEPUTENILHOTO MPUOopa);

o NPOBOANUTH HCCIIEOBAHUE 3aBUCHMOCTEH (HM3MYECKUX BEIUYMH C HCHOJIb30BAaHHEM
OpSAMBIX M3MEPEHHH (3aBUCHMOCTH IIYyTH OT BPEMEHH INIPH PaBHOYCKOPEHHOM JIBIDKCHHHU 0e3
HAYaIbHOM CKOPOCTH, TEpHOAa KOJeOaHW MaTeMaTH4eCKOTO MasTHHKA OT JJUHBI HHTH,
3aBUCHMOCTH yIJIa OTPAYKCHHUS CBETA OT yIJIa MajJCeHUS U yIJIa MPEJOMIICHHS OT yIJIa MaJeHus):
IUTAHUPOBATh MCCIIEJOBAHUE, CAMOCTOSITEIPHO COOMPATh YCTAaHOBKY, (PUKCHPOBATH PE3yNIbTaThI
HOJTYYEHHOH 3aBHCUMOCTH (DPU3UYECKHX BEIUYMH B BHJE TAOIHIl U TpaduKOB, JeNaTh BHIBOJBI
10 Pe3yJbTaTaM HUCCIIEIOBAHUS;

o IPOBOANUTh KOCBEHHBIC H3MEpEHUS (U3MUSCKUX BEJIWYMH (CPEeOHSIEI CKOPOCTh U
YCKOpEHHE Tela TMpPH pPaBHOYCKOPEHHOM JBIKCHUH, YCKOPEHHE CBOOOIHOTO TaJeHus,
KECTKOCTH MPYKUHBI, KO3()PUIIMEHT TpEeHUSI CKOIBKEHHsI, MEXaHNYecKasi paboTa U MOIIHOCTb,
4acTOTa U MepuoJ KojaeOaHul MaTeMaTHYECKOro M MPYKUHHOTO MasTHUKOB, ONTHYECKask CHJIa
coOuparonield  JUH3BI, PAIUMOAKTUBHBIA  (OH): IUIAHHMPOBATH HM3MEpPEHHsA, COOMpaTh
9KCIIEPUMEHTAIBHYIO YCTAaHOBKY U BBITIOJIHATH H3MEPEHHS, CIIeys IPEAI0KESHHONW HHCTPYKIINH,
BBIYHUCIISATH 3HAYEHUE BEJTMYMHBI U aHAJTU3UPOBATH MOJIydEHHBIE PE3yJIbTaThl C YIETOM 3alaHHON
HOTPEIIHOCTH U3MEPEHUI;

o coOnrofaTh NpaBUJa TEXHUKM Oe30macHOCTH TIpu  pabore ¢ JabOpaToOpHBIM
000pyI0BaHUEM;
. pa3nuyaTh OCHOBHBIE MMPU3HAKU U3YUEHHBIX (PU3NUECKUX MOJIEJIeH: MaTepraibHas TOUKa,

abCoIIIOTHO TBEPJIOE TEJO, TOUEUHBII HCTOUYHHUK CBETA, JIy4, TOHKAs JIMH3a, IUIaHEeTapHas MOJeIb
aToMa, HyKJIOHHasi MOJIeJIb @aTOMHOTI'O SIpa;
o XapaKTepu30BaTh MPUHLHUIIBI JEHCTBUS N3YUYEHHBIX MPHUOOPOB M TEXHUUYECKUX YCTPOHCTB
C OIOpOM Ha MX OmMCaHMs (B TOM 4YHCIE: CIIMIOMETP, JATUYUKHU IOJIOKEHUS, PACCTOSHUA U
YCKOpEHUs, pakeTa, 53XOJIOT, OYKH, MEepHUcKol, (oToamnmapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHONb3ys 3HAHMS O CBOMCTBAaX (U3NYECKUX
SBJIEHUHN 1 HEOOXO0IMMbIe (PU3NUECKHE 3aKOHOMEPHOCTH;
. HCIIOJIb30BAaTh CXEMbl U CXEMaTHYHBIE PUCYHKHM H3Y4YEHHBIX TEXHHYECKUX YCTPOWCTB,
U3MEPUTENIBHBIX TNPUOOPOB M TEXHOJOTMYECKMX TPOIECCOB MpPH pElIeHHH y4eOHO-
MPAKTUYECKHX 33a/7a4, ONTHYECKHE CXEMBI JUIsl TIOCTPOCHMS M300paKEHUI B TUIOCKOM 3epKalie U
coOuparoIie JTHH3E;
. NPUBOJUTL MpUMEpPbl (HaXoAWTh MHPOPMALMIO O MpPUMEPax) MPAKTHYECKOrO
UCTOJIb30BaHUS (PU3NYECKUX 3HAHWI B IMOBCEIHEBHOW XKU3HU I o0OecrieyeHus 0e30MacHOCTH
npu oOpamieHuu ¢ OpuOOpaMu U TEXHUYECKUMHU YCTPONMCTBAMHU, COXpPAaHEHUS 3/I0pOBbS U
COOJTIOJICHHSI HOPM 3KOJIOT'MYECKOT0 TIOBECHHUS B OKpY KaloIlei cpejie;
o OCYIIECTBIATh MOMCK HHGpopmanuu Qusudeckoro coaepxkanuss B HHrepHere,
CaMOCTOSITENIbHO ~ (OPMYNHUPYs  TOUCKOBBI  3alpoC, HAXOAUTh IYyTH  ONpeAETeHHUs
JIOCTOBEPHOCTH MOJYYEHHOM MH(pOpPMALMK Ha OCHOBE MMEIOIIUXCS 3HAHUN M JOMOJTHUTEIbHBIX
UCTOYHUKOB,;
o WCTOJIb30BATh NPH BBHINOJHEHUM YYEOHBIX 33aJaHUN HAayYHO-TIOMYISPHYIO JIUTEpaTypy
(¢u3nMUecKoro coaepX)aHHsi, CIPABOYHBIE MaTepHajbl, pecypchl ceth VHTepHeT, BIaaeTh
npuéMaMM KOHCIIEKTHPOBAaHUS TEKCTa, MpeoOpa3oBaHMs HMHGOpMALMU U3 OJHOM 3HAKOBOH
CUCTEMBI B IpYTYIO;
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° co3aaBaThb COOCTBEHHBIE MTUCHMEHHEIE U YCTHBIC COO6H.[CHI/ISI Ha OCHOBC I/IH(bOpMaI_[I/II/I us3
HECKOJIbKUX MCTOYHMKOB (DPU3MUECKOrO coJepKaHMsl, MyOJIMYHO IpPEJICTaBIATh PE3yJIbTAThI
HpOeKTHOf/’I HJIN HCCJIGI[OB&T@JIBCKOﬁ ACATCIIBHOCTH, IIPpU OSTOM TI'PaMOTHO HMCIIOJIB30BATh
U3y4eHHbIN NOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKU U CONPOBOXKIATh BBICTYIUIEHUE
npe3eHTaluen ¢ yu€ToM 0coOEHHOCTEH ayJUTOPUN CBEPCTHHUKOB.

21



TEMATHYECKOE INTAHUPOBAHMUE
7 KUIIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3gejioB H TeM K I (uudposBbie)
n/n NMPOrpamMMbl Bcero OH6T POJIBHEIC p%KT“quKHe oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKIIEr0 MUPa
1.1 dusnka - HayKa 0 IPUPOIE 2 Bubmorexa HOK
' yKka 0 IpHpoZ https://m.eds00.ru/7f416194
bubnnoreka LHOK
1.2 dusnueckue BEINYNHBL 2 1 https://m.edsoo.ru/7f416194
. bubnuoreka LHOK
1.3 EcTecTBeHHOHAYUHBIN METO/ TO3HAHUS 2 1 https://m.eds00.ru/7f416194
Hroro no pazneny 6
Pa3znea 2. [lepBoHayasibHbIE CBeJIE€HUS 0 CTPOEHUH BelllecTBA
2.1 Ctpoenune BellecTBa 1 bubnmorexa HOK
' p m https://m.edso0.ru/7f416194
29 JIBM>KeHUEe W B3aWMMOJECHCTBHE YACTHII 5 1 bubnuoTeka HOK
' BEIECTBA https://m.edso00.ru/7f416194
2.3 ArperatHble COCTOSIHUS BEIIECTBA 2 bubmorexa HOK
' https://m.edso0.ru/7f416194
Hroro no pazgeny 5
Paznen 3. /IBuskeHue U B3aUMO/IeiicTBHE TeJl
bubnnoreka [IOK
31 Mexanmueckoe amwkenne 3 https://m.edso0.ru/7f416194
bubnuorexa LHOK
3.2 Muepuus, macea, IIOTHOCTE 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Bunpe! cun 14 1 2 Bubmuorexa HOK

https://m.edso0.ru/7f416194
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Uroro no pazgeny

21

Pa3nen 4. /laBieHue TBEPABIX TeJl, :KUAKOCTEH U ra3oB

4.1 ”IJ;][Z»Z][B)J;[GL}III\I:II:I. Ten?;ieﬂajnﬂKociiﬁf HH; 3 Enbmmorexa HOK
' ’ https://m.edsoo.ru/7f416194
ra3aMu

Bbubnuoreka LHOK

4.2 Jlapaenue xKHKoCTH > https://m.edsoo.ru/7f416194

bubnuoreka LHOK

4.3 ATmocdeproe asienne 6 https://m.edsoo.ru/7f416194

44 HelicTBue  KUIKOCTH raza Ha 7 3 bubnuoteka HOK

' NOrpYXEHHOE B HUX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazgeny 21

Pa3nes 5. PaGora 1 MOIIHOCTDH. JHeprus

bubnuoreka HOK

51 PaboTa u momHOCTS 3 1 https://m.edsoo.ru/7f416194

bubmunoreka [HOK

5.2 Hpocreie Mexanu3mb! > 1 https://m.edsoo.ru/7f416194

bubnuoreka HOK

5.3 Mexanneckas HepriA 4 1 https://m.edso0.ru/7f416194
Hroro no pazgeny 12
PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB 1O 68 12

[NPOTPAMME
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8 KJIACC

KoJsn4yecTBo 4acoB DJIEeKTPOHHBIE
HaumenoBanmue pa3nesion ]| TeM (undposbie)
Ne ni/n NporpaMMEI Beero KO;ITpOJIbeIe Hpa:;aneCKn 06PA30BATETBLHBIE
paGoThI e padoThI pecypesI
Paszgea 1. TenioBble iBJIeHHS
bubnuoreka LHOK
1.1 CrpoeHre U CBOMCTBA BEIIECTBA 7 https://m.edsoo.ru/7f4181c
€
bubnuoreka LHOK
1.2 TemaoBbIe MPOIECCHI 21 1 5 https://m.edsoo.ru/7f4181c
€
Utoro no pazneny 28
Pa3zgen 2. diekTpuyeckre 1 MAarHUTHbIE SIBJIEHUS
DIIEKTpUYECKHUE 3apsAabl. 3apsHKEHHBIE Tejla Bubmaorexa HOK
2.1 p 1€ 3apsJIbL. Sap 7 1 https://m.edsoo.ru/7f4181c
1 UX B3aUMOJIEHCTBUE o
bubnmmoreka HOK
2.2 [ToCTOSTHHBIH ANEKTPHUUECKHIA TOK 20 2 7 https://m.edsoo.ru/7f4181c
e
bubnmmoreka HOK
2.3 Mar»uTHbIe IBICHUAS 6 1 15 https://m.edsoo.ru/7f4181c
e
bubnmmoreka HOK
2.4 DNEeKTpOMarHUTHAS WHIYKIIHS 4 https://m.edsoo.ru/7f4181c
€
Hroro no pazneny 37
PeszepBHoe Bpems 3
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OBIIEE KOJJMYECTBO YACOB IIO
[NPOT'PAMME

68

145
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9 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumenoBanmue pa3nesion ]| TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe Hpa:;aneCKn 06PA30BATETBLHBIE
padoTsI € padoThl pecypesI
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHH4YecKOe JBUKCHUE M CIIOCOOBI €ro 10 1 bubnuoreka [HOK
' OIMCAHHUS https://m.edsoo.ru/7f41a4a6
. bubnuoreka LHOK
12 BaaumonercTBHE TN 20 . 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka [HOK
13 3AKOHBI COXPAHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3nen 2. Mexanuveckue KoJ1e0aAHUS U BOJHbBI
bubnuoreka [HOK
21 Mexanieckue konebarms ! 3 https://m.edsoo.ru/7f41a4a6
bubmnoreka [HOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pa3nen 3. DjeKTPOMArHUTHOE MOJI€ U DJIEKTPOMATHUTHBIE BOJIHBI
31 DIIeKTPOMarHuTHOE noJie " 6 2 bubnuorexa LHOK
' AJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 6
Pasznea 4. CBeToBbIe AABJICHUS
bubmmoreka HOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 2 https://m.edsoo.ru/7f41a4a6
bubnuoreka LHOK
4.2 JIMH3BI ¥ ONTHYECKHE IPUOOPHI 6 3 hitps://m.edsoo.ru/7f41a4a6
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bubnuoreka LHOK

4.3 Paznoxenue 6eoro cBera B CIIEKTP 3 hitps://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3gen 5. KBanToBble iBJIeHUSA
51 Hcnyckanue U MorJionieHue CBeTa aTOMOM 4 bubamotexa LIOK
' Y H https://m.edsoo.ru/7f41a4a6
bubnuoreka HOK
52 (CTpoetine aToMHOro s1pa 6 https://m.edsoo.ru/7f41a4a6
bubnuoreka [HOK
5.3 SInepHble peakun 7 https://m.edsoo.ru/7f41a4a6
Htoro no pazneny 17
Pa3zjeun 6. IloBTopuTe/1bHO-00001MAI0IIMIE MOAY.Tb
6.1 [ToBTOpenne u 0000IIECHHE CONEPIKAHUS 9 bubmmoreka L{OK
' Kypca Ghu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBIIEE KOJIMYECTBO 102

I[TPOTPAMME

27



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

INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
KounyecTBO 4acoB Jlara JIeKTPOHHbIE
Ne n/m Tema ypoka Koutposbubl = IlpakTuyecku  H3y4YeHH i ppoBnie
Bceero ¢ paGoTLI ¢ paGoTLI a oOpa3oBaTe/ibHbIE
pecypcsbl
dusuka — Hayka O IpUPOIE.
1 SABnenus npuponsl. Pusznueckue 1
SIBJICHUSI
Mexanuueckue, TEIUIOBBIE,
2 AJEKTPUYECKUE, MarHuTHBIE, 1
CBETOBBIE, 3BYKOBBIE SBJICHMUSI
3 @dusnueckue BETUYUHBI U HX 1
u3MepeHue
VYpok-uccnenosanue "M3mepenue
4 TeMIepaTypbl npu MIOMOIIU 1 1
KHUJKOCTHOTO  TEepMOMETpa U
JaT4NKa TEMIIEPATyphl"
Kak buznka u IpyTHe
€CTECTBEHHbIE HAyKH  M3y4yaroT
5 npupoly.  EcTecTBeHHOHay4HBIN 1 bubnuoreka [HOK
METOJ MMO3HAHUA. Omnucanue https://m.edsoo.ru/ff09f72a
(bu3NYECKUX SIBIEHUN C NOMOIIbIO
Mojelen
Ypok-uccnenosanue "lIposepka
TMIOTE3bl:  JaJILHOCTH  NOJIETa
6 11apuKa, ITyLIEHHOTO 1 1
TOPU30HTANILHO, TEM OOJblIe, YeM
OoublIe BBICOTA IycKa"
Crpoenne BemectBa.  OmBITHI
7 )IOKpa?,I)IBaIOHH/Iem )II/ICerTHOG’ 1 bubmiorexa LOK
https://m.edsoo.ru/ff09fe0a
CTPOEHME BELIECTBA
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bubnuorexa LHOK

8 JIBHIKCHHE HACTHIL BeLeCTBa https://m.edsoo.ru/ff0a013e
VYpok-uccnenoanure «OMNbITH 1O
9 HaOJIFO JEHUTO TEILUIOBOTO
PaCIIUPEHHUS Ta30BY
10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3aumocBs3p Mexay cBoOMCTBaMU
BEIIECTB B Pa3HBIX arperaTHbIX
11 COCTOSIHUSIX U ux bubnmnoreka [HOK
ATOMHOMOJICKYJISIPHBIM https://m.edsoo.ru/ff0a0378
CTPOCHUEM. Ocobennoctu
arperaTHbIX COCTOSTHUI BOJIBI
MexaHnueckoe BIDKCHHUE.
12 PaBHOMepHOE U Hepa]fHOMepHOG brbmorexa LOK
https://m.edsoo.ru/ff0a05c6
JIBKEHUE
bubnnoreka HOK
13 Cropocts. Expmmitet cropoctu https://m.edsoo.ru/ff0a079c
14 Pacuer nytu u BpeMeHU IBUKEHUS bubmmorexa HOK
https://m.edsoo.ru/ff0a0ae4
HNuepuns. 3aKkoH WHEpLUU.
15 B3anmoneicTeue Ten Kak MpuyuHa bubnuoreka HOK
U3MCHEHHSI CKOPOCTH JIBHYKCHHSI https://m.edsoo.ru/ff0a0c10
Ten
[notHOCTE B TBa. Pacuer
16 Mac(ém 0; OGLeeleallecTena o Ce:o bubmorexa HOK
https://m.edsoo.ru/ffO0a0fee
MIJIOTHOCTHU
JlaGopatopHas pabota
17 «Omnpenenenue IUIOTHOCTH
TBEPAOTO TENA»
18 Pemenne 3amagu 1m0  Teme bubnmoreka [HOK
"[TmorHOCTH BelrecTsa" https://m.edsoo.ru/ff0al23c
19 Cuna KaK XapaKTepUCTHKA
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B3aHUMOJICUCTBU TeIl. Cuna
ynpyrocti. 3akoH ['yka

Jlaboparopnas pabora «3ydeHue
3aBUCHUMOCTH pacTsbKeHust

20
(medopmanuu)  TPYKUHBL  OT
MIPUIIOKEHHOMN CHITBD»
21 SIBnenue TATOTEHUS. Cuna
TSDKECTH
22| oot one Bon wes. Pomomne BuGmorexa LOK
o ‘ " https://m.edsoo.ru/ff0al778
3aga4 1o reMe "Cuia TKeCTH
23 HCJ:IP;II{aeTaXTmKeCTH H(;I/ISI/II‘III;ZEE)G( Erbmorexa LHOK
' https://m.edsoo.ru/ff0al1502
XapaKTePUCTHKY TUIAHET
bubnuoTeka [HOK
24 Msmepenue cui. Jlunamomerp https://m.edsoo.ru/ff0al8cc
bubnnoreka HOK
25 Bec Tena. Hesecomocts https://m.edsoo.ru/ff0al778
26 IEJ;O):;J?:I{GHHX noﬂcl)gyljoﬁ I 511\(/311(/)1;’ Bubmiorexa LOK
P . A p : https://m.edsoo.ru/ff0ala70
PaBHOpelcTBYIOIAS CHIT
97 Pemenne 3a1a4 o TEME
"PaBHoneiicTByromas cr"
| abeme pomnems v peme e
- P PHPOA https://m.edsoo.ru/ff0alb9c
TEXHUKE
JlaGopatopHast pabora «/3yuyeHue
29 2?(1(3)?1211\2?{(1:;{“ oT CI(EEIB I aBneT:EESH; Brbmrozexa HOK
A https://m.edsoo.ru/ff0alcc8
XapaxkTepa COTIPUKACAIOIIUXCS
IIOBEPXHOCTEW
30 Pemienne 3amau Ha ompeneneHue

30



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

PaBHOJICHCTBYIONICH CHUIIBI

Penrenne 3amau mo temaMm: «Bec
Tenay, «['paduueckoe

bubnuorexa [HOK

31 uzobpakenue  cuia»,  «CHIBD), https://m.edsoo.ru/ff0alde0
«PaBHOZIEMCTBYIOILIAS CUI»
KontponpHast paGora mo Temam:
«MexaHn4geckoe JIBUKCHHUEY,
32 «Macca, II0THOCTBY», «Bec Temay,
«"paduyeckoe n300pakeHHUE CHIDY,
«Cubi»
33 Hasnenne. CriocoObl yMEHbIICHUS bubnuoreka [HOK
U YBCITUUCHHS JTaBJICHUS https://m.edsoo.ru/ff0a20a6
| Do e S Bomosa 10k
A ’ https://m.edsoo.ru/ff0a2376
TEeMIIEPATYPhI
5 | e manemc T
’ A ' https://m.edsoo.ru/ff0a25b0
3axon [lackans
% meamioe | rciormon onm Bubmiorexa _LIOK
a https://m.edsoo.ru/ff0a2718
TSHKECTHU
37 fﬁ::;iiﬁile Bgaiilq Kocfp(l) u Izree bubmorexa HOK
A ‘ https://m.edsoo.ru/ff0a2826
3akoH [lackamsi»
bubnnoreka [HOK
38 Coobmaromecs cocy ! https://m.edsoo.ru/ff0a2970
39 IM'uapaBanyeckuii mpecc bubnnorexa HOK
AP p https://m.edsoo.ru/ff0a3136
40 MaHoMeTpBlI. [TopmneBoit
JKUJIKOCTHBIA HACOC
a1 Atmochepa 3emnu. [lpuynnbsl bubnuoreka [HOK

CYIICCTBOBAHUSA BOBIIyn.IHOﬁ

https://m.edsoo.ru/ff0a2b5a
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https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a

000JI0YKM 3emiid. 3aBHUCHUMOCTH
atMoc(epHOro  JaBIEHUS  OT
BBICOTHI HaJl ypOBHEM MOPS

42 Bec  Bo3gyxa.  AtMocdepHoe bubnuoTeka LHOK
JaBJICHHE https://m.edsoo.ru/ff0a2b5a
43 Wzmepenue aTMOC(EepHOTO bubnmoreka LIOK
nasierust. OneiT Toppruen https://m.edsoo.ru/ff0a2da8
4 sammemmn or ssicoms o yposmen Bubmiorexa _ LIOK
https://m.edsoo.ru/ff0a2fc4
Mopsi
5 Amchemoe e Bubmorera  LOK
https://m.edsoo.ru/ff0a2fc4
pa3IMYHBIX BHICOTAX
Pemenue 3a1a4 1o TeMe
46 " "
ATMOocdepHOoe TaBlieHHEe
g | D o i 1 BiGmorss oK
' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaGopatopHas pabota
48 «OmpeneneHue  BBITAIKUBAIONIEH bubanoreka [HOK
CWJIBI, JICUCTBYIOLIEH Ha Telo, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B YKHJIKOCTH)
JlaGopaTopnasi pabora mo Teme
o | oo sovcmcent v Biomosa 0k
. https://m.edsoo.ru/ff0a3514
MOTPYKEHHOW B >KUIKOCTh YacTH
TeIay
bubnmoreka [HOK
S0 Hnaase Ten https://m.edsoo.ru/ff0a3a96
JlaGopaTopHas paborta
51 "KoHcTpynpoBanue apeomeTpa

HWJIM KOHCTPYHUPOBAHUE JIOAKK H
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https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96

52

OIpeJIeIICHUE eé
Ipy30M0bEMHOCTH"

Pemenne 3amay  mno  TeMawm:
«ITmaBanne CYyJIOB.
BosnyxomnaBanue»,  «/laBnenue
TBEPABIX TEJ, )KUIKOCTEH U ra30B»

bubnuoreka LHOK
https://m.edsoo.ru/ff0a3654

53

54

Mexannueckas pabota

MomnocTts. EquHuiiel MoniHocT

bubnuoreka LHOK
https://m.edsoo.ru/ff0a3f82

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccienoBasue "Pacuét
MOLIHOCTH,  pPa3BUBAaEMOW  Ipu
noabéMe 1o Jiectauie"”

56

IIpocteie  mexaHu3mbl.  Peryar.
PaBHOBecue cuil Ha pplyare

57

Kontponbnass pabora mo Teme

«/laBneHue TBEPIBIX Tell,
KUAKOCTEN " ra3oB» /
Bcepoccuiickas MIpOBEPOYHAs
pabota

58

PaGora ¢ TekcraMm moO Teme
«JlaBienue TBEPIBIX Tell,
KUAKOCTEN " ra3oB» /
Bcepoccuiickas MIpOBEPOYHAs
pabota

bubnuoreka HOK
https://m.edsoo.ru/ff0a4ffe

59

60

Poryaru B TexHuke, OBITY U
npupone. JlaboparopHas pabora
«HccnenoBanue YCJIIOBUH
paBHOBECHSI pbIyara

Pemenne 3a7a4 o TeMe
«Y COBUsI PABHOBECHS pblyara

0.5

bubnmoreka [HOK
https://m.edsoo.ru/ff0a478e

bubnmoreka [HOK
https://m.edsoo.ru/ff0a48a6

61

Koadpdunuent MIOJIE3HOTO

0.5

33



https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6

62

necTBus MeXaHHU3Ma.
Jlaboparopuast paborta
«3mepenne KIIJ[ HakioHHOU
IJIOCKOCTH

Pemenne 3agau mo teme "Pabora,
motHocTh, KITI"

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0a4c48

63

Mexanunueckas SHEprusl.
Kunernueckass u mnoTeHIuaibHas
SHEprus

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0a4252

64

65

3aKOH COXpAaHEHUS MEXaHWYECKOM
SHEPTUH

VYPpOK-3KCIIEpUMEHT O  TEME
"DKCIIepUMEHTaIbHOE
onpeereHue M3MCHCHMUS
KHHETHYECKOM M IOTEHIIHAILHOMN
SHEPTUM NPHU CKATHIBAHUHU TeEJa T10
HaAKJIOHHOM INIOCKOCTH"

bubnuoTeka [HOK
https://m.edsoo.ru/ff0a4360

66

KonTtponsHas pabGora mno Teme
«PaboTa 1 MOLTHOCTh. DHEPTUs»

67

68

Pabora ¢ TekctaMu IO TEME
"Mexannuyeckoe aBmKeHue"
PaGora ¢ TexcramMum 10 TeEMe
"Pabota. MomHocTs. JHeprus"

bubnuoreka HOK
https://m.edsoo.ru/ff0adee6

OBIIEE KOJIMYECTBO YACOB I10

[TPOT'PAMME

68

12
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https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

8 KJIACC

e KoanvecTno yacos Hara DJIeKTPOHHBbIe HU(PPOBbIE
- /;l Tema YpoKka Beero K()HTpo,m,}[],[e HpaKanecKHe H3YyYCHU 06pa30BaTeJ1Ll-Ible
padoThI padoThI s pecypchbl
| Qoo e oz | T
https://m.edsoo.ru/ff0a5256
MOATBEPKICHUS
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Mopgenn  TBEpAOro,  KUIAKOLO  H 1 bubanoreka HOK
ra3000pa3HOro COCTOSHUI BEIIECTBA https://m.edsoo.ru/ff0a540e
OObsicHEHHE  CBOMCTB  TBEPJIOrO,
4 KHUJKOTO M Ta3000pa3HOT0 COCTOSTHUI 1
BEIIECTBA HAa OCHOBE IOJIOKEHUU
MOJICKYJISIPHO-KUHETHUECKON TeopHuu
5 Kpucranmmaeckue u amopdHbie Tena 1 bubmorexa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBanue M KalWUISIPHOCTD. 1 bubnuoreka [HOK
[ToBepXHOCTHOE HATSHKEHHE https://m.edsoo.ru/ff0a5530
7 TemioBoe paciiupeHue u cxatue 1 bubmorexa LOK
https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b TeMIepaTypsl coO
8 CKOPOCTBIO  TEIUIOBOTO  JIBHXKEHHMSI 1
YaCTHI]
9 BuytpenHsas  sHeprus. CriocoOsl 1 bubnuoreka I[HOK
WU3MCHEHUs BHYTPEHHEH SHEPTHU https://m.edsoo.ru/ff0a5c60
bubnmoreka HOK
10 Braer Teruonepe ity . https://m.edsoo.ru/ff0a6412
Ypok-koudepenuuss  "lIpakTuueckoe
11 HUCIIOIB30BaHNE TEIJIOBBIX CBOMCTB 1 1 bubnmorexa [HOK

BEIIECTB M MAaTEpHaliOB B IEJAX
sHeprocOepekeHus "

https://m.edsoo.ru/ff0a65c0
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https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0

KonnuectBO  TEILIOTHIL VnenpHas

bubnuorexa LHOK

12 TETJIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 YpaBHeHHEe ~ TEIUIOBOrO  OalyaHca. bubnmnoreka [HOK
Tern000MeH 1 TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopHnas pabota "HccnenoBanue
14 SIBJICHUS TEII000MeHa pu bubnmoreka [HOK
CMELIMBAHUK XOJIOAHOM W Topsyei https://m.edsoo.ru/ff0a6a98
BOJBI"
Pacuer KOJIMYECTBa TEILIOTHI,
15 HEO0OXOMMOTO JJII HarpeBaHus Teja 1
BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
16 JlaboparopHas pabora "OmnpenencHue bubnuoteka [HOK
yICIBHOM TEII0OEMKOCTH BelecTa" https://m.edsoo.ru/ff0a6bb0
17 DHeprusi TOIUIMBA. Y IeNbHAs TEIIoTa bubnuoteka [HOK
CTOpaHMsI https://m.edsoo.ru/ff0a7b5a
18 xpuerammcon e Ysomman Bubmorera LK
' https://m.edsoo.ru/ff0a71d2
TeIJI0Ta TUIaBIEHUS
19 JlaGopatopHast pabora "OmpeneneHue bubnuoreka I[HOK
yIEbHOM TEIUIOTHI TUIABJICHU Jibaa" https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBanne W KOHIEHCAIIUS. bubnuoteka [HOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY aenvHas TEIUIoTa
21 napooOpa3oBaHusi U  KOHJEHCAIUU. bubnuoreka [HOK
3aBUCHMOCTh TEMIIEPATYPhl KHITCHHS https://m.edsoo.ru/ff0a786¢
0T aTMOC(EpHOTO JaBICHUS
22 pasora “Onpererente omoentersnon Bubmorera LK
" https://m.edsoo.ru/ff0a7628
BIQXKHOCTH BO3/1yXa
23 Pemenne 3amau Ha ompeaeneHUe
BJIQ)KHOCTH BO3JTyXa
24 [TpuHIIMTIBL paboThl TEIIOBBIX
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https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

JIBUTATEJICH. [TapoBas TypOuHa.
JIBuraTenb BHYTPEHHETO CTOPAHUS

KII/ rennoBoro asurarens. TernoBsie

25 JBUTATEIM W 3allldTa OKpYKaromei bubsmorexa HOK
https://m.edsoo.ru/ff0a7c7c
Cpelibl

26 3aKOH COXpaHEHMsI U IPEBPAILCHUS
SHEPTUH B TEIIOBBIX MpoIIeccax
[ToaroToBka K KOHTPOJBHON paboTe 1Mo

27 TehI/[[e "TemnnoBsie ;IBIjIeHHﬁ. I/Ip3MeHeHHe bubmorexa LOK

. " https://m.edsoo.ru/ff0a83f2
arperaTHbIX COCTOSIHUI BellleCcTBa
KonTponbhas abota mo  Teme
28 "TeHJl:;OBI)IG ﬂBJl:ieHI/ISI. N3menenue bubmorexa LOK
. " https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSIHUI BellleCcTBa

29 Onektpuzanusi  Ten.  JBa  poma
ANEKTPUYECKUX 3apsI0B
Vpok-uccienoBanue  "IneKkTpuzanus

30 Ten WHIYKIHEH u npu
COMPUKOCHOBEHUH"

31 BzaumopeincTeue  3apspKEHHBIX — TEI. bubnuoreka HOK
3akon Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe mnoje. HanpsokeHHOCTh

32 3J'IeI(T11;)I/ILIeCKOFO TOJIS. P [TpuHIMn bubmmorexa LIOK

. https://m.edsoo.ru/ff0a8a0a
CYTIEPIIO3UIINH IIEKTPUUECKUX TTOJICH
Hocurtenun »siekTpudecKkux 3apsiioB.

33 OnemeHTapHblii  3apsn.  CTpoeHue
aToma

34 [IpoBOOHMKN M JUAJIEKTPUKU. 3aKOH bubnuoreka I[HOK
COXpaHEHHs AIIEKTPUUECKOTo 3apsijia https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3amau  Ha  IpUMEHEHUE bubnuoreka [HOK
CBOMCTB 3JICKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc

36 ONEKTPUUYECKUII TOK, YCIOBUA €ro bubnnoreka HOK

CYIIECTBOBAHHSI. HUcrounukn

https://m.edsoo.ru/ff0a95a4
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https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4

QJICKTPHUYCCKOI'0 TOKa

37 JleficTBUS STIEKTPUUECKOTO TOKA bubmorexa HOK
https://m.edsoo.ru/ff0a96b2
Ypok-uccnenoBanue "JlelicTBUE

38 AJIEKTPUYECKOTO TOJISI Ha MPOBOJIHUKHU 1
U TUDJICKTPUKA"

39 DJIEKTPUYECKUIT TOK B  MeETaliax, bubnmoreka [HOK
JKUIKOCTSX Y ra3ax https://m.edsoo.ru/ff0a9838

40 DnekTpuueckas Lenb U e€ COCTaBHBIE
JacTh

| s Jsbopmoome i T

" https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUecKoe HarpsHKCHUE.

42 Bonermerp. JlaGopatopnass pabota 05 bubnuoreka [HOK
"U3mepenue u peryiupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpspKeHus"

43 ComnpoTHBieHNE MPOBOJTHHKA. bubnuoteka [HOK
VY 1enapHOE CONPOTUBIICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaGopatopHass pabora "3aBUCHMMOCTb

44 BJIEKTPUYECKOTO CONIPOTHUBIICHUS 1 bubnuoteka [HOK
MPOBOJIHUKA OT €r0 JJIUHBI, TUIOIIAH https://m.edsoo.ru/ff0aa738
MONEPEYHOro CeueHus: U Marepuana”

45 ?{Z?I:)C;xl:[e(:;: 3aK((:)I/}IIHgMa I[?I(;[K?/"IaCTI(zZ bubmotexa HOK

‘ https://m.edsoo.ru/ff0aad4a
enu
JlaboparopHuas pabota "HccnenoBanue
BHCUMOCTH CHJIBI TOKa, H T
46 f{ipeg p(e)gl/ICTO([:) JIOT c%r?p?omi?eﬁnz 1 bubmorexa HOK
’ https://m.edsoo.ru/ff0aa04e
pesucTopa W HANpPsHKEHUS  Ha
pesucrope"
47 [TocnenoBarenbHOE U MapalljieIbHOE
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https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e

COCAUHCHUA ITPOBOIHUKOB

JlaGopatopnas  pabora "IIpoBepka
IIpaBUJIa CIIOKCHMS HAIPSOKECHUN IIpU

bubnuorexa [HOK

48 [I0CJICIOBATEIBHOM COCIUHCHHH BYX https://m.edsoo.ru/ff0aaas8
pe3uctopon"
Jlaboparopuas pabora "IIpomepka
49 npaBwia JJisl  CUJIbl  TOKa IpHU bubnuoTeka [HOK
napauieJIbHOM COC/IMHCHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon”
S0 mom Owa e memors Bubmiorexa _LIOK
https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOHUKOB
51 PaGora u MOIIHOCTH AJIEKTPHUYECKOTO bubnuoreka LHOK
Toka. 3akoH Jxoyisa-JIenma https://m.edsoo.ru/ff0ab124
52 | pabons m wommmoom sncxmncorons bubmorexa LK
" https://m.edsoo.ru/ff0ab3e0
TOKa
o | Jmmpemme e gt oo 0K
: https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
54 HOCTOSIHHI:IG MAarHHUTEHI, X
B3aNMOJIENCTBHE
55 VYpok-uccnenosanue "N3yuenue nomuei bubnuoteka [HOK
IMOCTOSSHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
55 Sowm  ero mancrne A s Bubmiorexa _LIOK
https://m.edsoo.ru/ff0acOba
3emite
[TonroroBka K KOHTPOJIbHOI paboTe 1o
. . https://m.edsoo.ru/ff0abd2c
B3aMMOJICHCTBHUS. ITocTossHHBIH

AIEKTPUIECKUN TOK"
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https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0abd2c

58

59

60

61

Koutponbaast  pabora mo  Teme

"DyeKTpUUecKue 3apsibl.
3apsiKEHHbIE Tela " ux
B3aHMOJJCUCTBHA. IlocTossHHBIN

anekTpuieckuii Tok" / Beepoccuiickas
poBepouHas paboTa

PaGora ¢ Tekctamum 1O  TeMme
"[TocTOSTHHBIN 3JIEKTpUYECKHH TOK" /
Bcepoccuiickas mpoBepouHas paboTa

Oneir  Opcrena. MarnutHoe mose
JIEKTPUYECKOr0  TOKa  MarHutHoe
I10JIC KaTYIIKKU C TOKOM

[IpuMeHenne  SIEKTPOMArHUTOB B
texnuke.  JlaGopatopHas  pabora
"U3yuenue JeWCTBUSI  MarHUTHOTO
T0JIs1 HA MPOBOJIHUK C TOKOM"

0.5

bubnuoreka LHOK
https://m.edsoo.ru/ff0abea8

Bbubnuorexa [HOK
https://m.edsoo.ru/ff0acdc6

bubnuoreka [HOK
https://m.edsoo.ru/ff0acld?

bubnuoTeka [HOK
https://m.edsoo.ru/ff0ac74a

62

OJeKTpOoJIBUTaTENIb NOCTOSHHOIO TOKA.
Hcnonb3oBaHue 3I€KTpOABUraTenci B
TEXHUYECKMX yCTpPOHCTBaX U Ha
TpaHcnopte. JlabGoparopHast pabora
"KoHcTpyupoBaHue U U3Yy4EHHE
paloThI 3eKkTpoBUraTesns"”

bubnuoreka HOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbITh @apanes. 3aKoH
ANEKTPOMarHUTHOM MHAYKINH.
IIpaBuio Jlenua

64

65

DneKTporeHepaTop. CriocoOsl
MOJIy4YEHUsI DJEKTPUUECKOH SHEPruu.
DNEKTPOCTAHIIMH Ha BO300OHOBIISIEMBIX
HMCTOYHUKAX YHEPTUHU

[TonroroBka K KOHTPOJILHOI paboTe 1o
Teme "DJIEKTPUYECKUE W MarHUTHBIE
SIBJICHUS "
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https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

66

Kontponbnas  pabota
"DyeKTpUUecKue u
SIBJIICHHS"

MAarHuTHBIC

67

68

Pabora ¢  Texcramu
"TerutoBble ABIeHU"

Pabora ¢ Tekcramm
"MarguTHble aBiIeHud"

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME
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bubmmoreka
https://m.edsoo.ru/ff0ach14

bubmmoreka
https://m.edsoo.ru/ff0acc5e



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KJIACC

Ne KoanvecTno yacos Hara DJIeKTPOHHBbIe HU(PPOBbIE
H/;I Tema Ypoka Beero KOHTpOJILHLIe HpaKanecKHe U3y4YCHU OﬁpaSOBaTe.}ILHLIe
padoThI padoThI s pecypchl

1 Mexanunueckoe JIBUKECHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcueta. OTHOCHUTEIBHOCTH 1 bubnuoreka HOK
MEXaHUYECKOTO JIBHYKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE IPSIMOJIMHEIHOE 1 bubnuoreka [HOK
JIBHKCHHE https://m.edsoo.ru/ff0ad19a
HepasHomepnoe IIPSAMOJIMHEMHOE

4 nBuxeHue. CpenHsis U MrHOBEHHas 1
CKOPOCTh

5 [IpsimonuHeiiHOE  paBHOYCKOPEHHOE 1 bubnuoreka [HOK
JIBHKCHHE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
Cxopoctb MPSAMOJIMHEIHOTO

6 PaBHOYCKOPEHHOTO TIBUKCHMUSL. 1
['paduk ckopoctu
JlaGopatopHass pabota "Omnpenenenue

7 YCKOpEHHUS Tena npu 1 1 bubnuoteka [HOK
PaBHOYCKOPEHHOM  JIBKEHUH  TI0 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM MJI0CKOCTH"

8 CBoOomuoe manenue Teia. OIBITBI 1
lNanunes
PaBrOMeEpHOE JIBUKCHUE 1o

9 okpyxkHocTd. Ilepmon wu dacrora 1 bubnuoreka I[HOK
obpamienus. JluHeliHass W yrjaoBas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LleHTpoCTpeMUTENBHOE YCKOPEHHE 1

1 Ilepeeit  3akoH Hbrorona. Bexrtop 1 bubnuoreka I[HOK
CHUJTBI https://m.edsoo.ru/ff0ae612
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https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612

12 Bropoii 3aKOH HprotoHa. bubnuoTeka [HOK
PaBHozelicTByOIIAs cuiia https://m.edsoo.ru/ff0ae72a
13 Tpernii 3aKOH HeroToHa. bubnuoreka [HOK
Cynepro3uus CHi https://m.edsoo.ru/ff0ae982
14 Pemienne 3amay  Ha  NpUMEHEHHUE bubanoreka HOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6c
Bbubnuorexa [HOK
15 Cua ynpyroctu. akon I'yka https://m.edsoo.ru/ffOaeca2
16 Pemenne 3amau mo Teme «Cuna
YIIPYTOCTH
17 Jlaboparopnas pabora «Omnpenenenue bubnnoreka HOK
KECTKOCTH MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnnoreka HOK
18 Cuna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenne 3amau no Teme «Cuia bubnuoreka LHOK
TPEHUSI» https://m.edsoo.ru/ff0afa26
20 Jlaboparopuas pabota "Omnpenenenue bubnmoreka LHOK
K09((UIMEHTa TPEHHUS CKOIBXKECHUS" https://m.edsoo.ru/ff0af8be
| Eomm g we e e BiGmorss 1ok
. yipyr ' https://m.edsoo.ru/ffOafb8e
TPEeHHUS
22 Sﬂpll"f)?relT{f/I);II(eCT;’dcfo 36?1/?: iiihgl(/)lpiglr“g bubmorexa LOK
’ P g https://m.edsoo.ru/ff0af044
MaICHUS
VYpok-koHpepeHuus "JBukeHue Ten
23 BOKPYI  TPaBUTAllMOHHOTO  IIEHTpa
(Conneunas cucrema). ['amaktuku"
24 f:nucleeclﬁle 31;1113‘133;3)21 TG]::gZMI/I (1:1?;2 bubmorexa HOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUS
25 IlepBasi  kocMHMuecKas  CKOPOCTb. bubnuoreka [HOK
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https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
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https://m.edsoo.ru/ff0af738
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https://m.edsoo.ru/ff0af5f8

HeBecomocTs 1 neperpysku

https://m.edsoo.ru/ff0af33c

PaBHOBecue MartepuanibHOW  TOYKH.
AOGCOTIOTHO TBEpIOE TEJO.

Bbubnuoreka [HOK

26 PaBHOBe.(.: e TBeploro . Tema ¢ https://m.edsoo.ru/ff0afe36
3aKperIEHHOM OCEIO BpalICHUSI.
MowmenT cuibl. LleHTp TsxecTn
PaBHOBecue MarepuanibHOW  TOYKH.
AOGCOTIOTHO TBEpIOE TEJO.
27 PaBHoBecue TBEPIOTO TEeIa C
3aKpEIUIEHHOM  OCBIO BpAILLICHUS.
MowmeHT cunbl. LleHTp TsxecTn
28 Pemrennie 3amau mo teme "MowmeHT bubnuoreka LHOK
cwibl. Lentp tsokectn" https://m.edsoo.ru/ff0b02b4
| Moo x ompank b B oK
. " ' https://m.edsoo.ru/ff0b0408
BiamMmoneiicTtBue Ten
o | N g 70 e BuGmorss oK
N " ' https://m.edsoo.ru/ffOb06ec
BzaumoneiicTBue Ten
o | s v Ty s oo 0K
. https://m.edsoo.ru/ffOb07fa
HEYNpYroe B3auMoJIeiicTBUE
32 Pemenne 3amau mo Teme "3akoH bubnuorexa HOK
COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢c
33 VYpok-koHpepeHius "PeakTuBHOE
JBUKEHHE B IPUPOJAE U TEXHUKE"
bubnuoTeka [HOK
34 Mexannyeckast paboTa U MOIITHOCTh https://m.eds00.ru/ff0b0a84
35 PaGora  cummbl  TsDKECTH, CUJIBI bubnuoTeka [HOK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlabopaTopHas pabota «OmnpenencHue

pa6OTLI CHJIbI TPCHUMA npu
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https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
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https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
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https://m.edsoo.ru/ff0b0a84
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pPaBHOMEPHOM JIBWJKEHUM Tela 110
TOPU30HTAILHON ITIOBEPXHOCTU»

37 Cas3b SHEPTUU u paboThI.
[TorenuuanbHas SHEPTUS
38 Kunernueckas nsHeprusa. Teopema o bubnuoTeka [HOK
KUHETUYECKON SHEPTHU https://m.edsoo.ru/ff0b0c32
39 3aKOH  COXpaHEHUs  DHEPruM B
MEXaHHUKE
40 Jlaboparopnas pabota «l3yueHue bubnnoreka HOK
3aKOHA COXPAHECHUS SHEPTUH» https://m.edsoo.ru/ffOb12fe
a1 KoneOarensHoe [BUXEHUE H©  €r0 bubnuoreka LHOK
XapaKTePUCTHKH https://m.edsoo.ru/ff0b1858
42 3aTyxaromue KOJIeOaHMsI. bubnuoteka [HOK
BeinyskneHHbIe Kostebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MaremMatuueckuii UM NPYKUHHBIA
MasiTHUKA
y | S, - Gammoon R
https://m.edsoo.ru/ff0b197a
MPYKUHBI U MAcChI TPY3a»
45 [IpeBpamenue SHEPIUu pu
MEXaHHYECKUX KOJIeOaHUIX
TOpHAas T N HU
6 wcrom o mepoma  voreGam Bubmotera 1IOK
https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasTHUKA)»
Jlabopatopnas pabora «IIpoBepka
47 HE3aBUCHUMOCTH TepHoAa KojeOaHHi bubnuoreka I[HOK
rpy3a, MOJBEUICHHOTO K HHUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexannueckue  BOJHbL.  CBOMCTBa Eubmorexa [IOK
48 MeXaHU4YecKux BOJIH. [IpononbHble U

MOINCPCUYHBIC BOJIHBI

https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

49

Ypok-koHnpepennus "MexaHUYECKHE
BOJIHBI B TBEPAOM TeJIe.
CelicMHYECKHUE BOJIHBI"

50

o1

52

3Byk. PacnipocTpaHeHue U OTpaxeHue
3ByKa

VYpok-uccnenoBanue  "HabOmomenue
3aBHCHUMOCTH  BBICOTBI ~ 3BYKa  OT
4acTOThHI"

I'poMkoCcTh 3ByKa U BBICOTA TOHA.
AKyCTHYECKUI pe30HaHC

53

54

Ypok-koHpepenus "YapTpa3Byk U
UHOPaA3BYK B IPUPOJIC U TEXHHUKE"
[TonroToBka K KOHTpPOJIBHOW paboTe
no Teme "3aKOHBl ~ COXpaHEHHS.
Mexanuueckue KojaebaHusi 1 BOJIHBI"

bubnuoreka [HOK
https://m.edsoo.ru/ff0b23ca

bubnuoreka [HOK
https://m.edsoo.ru/ff0b25f0

55

KontponpHas  pabora mo  Teme
"3akoHbl coxpaHeHUs. MexaHuuyeckue
K01€0aHus U BOJHEI"

56
57

58

QHGKTpOMaFHI/ITHOG ITOJIC.
3J'I€KTpOMaFHI/ITHBI€ BOJIHBI

CBoiicTBa JIEKTPOMArHUTHBIX BOJIH
VYpok-koHpepeHius "[xana
3JIEKTPOMAarHUTHBIX BOJIH.
Hcnonp30BaHue  3JIEKTPOMArHUTHBIX
BOJIH JIJIs1 COTOBOM CBSI3U"

bubnuorexa HOK
https://m.edsoo.ru/ffOb2abe

bubnuorexa HOK
https://m.edsoo.ru/ffOb2fe6

59

60

61

Ypoxk-uccienoBanue "N3yuenue
CBOMCTB DJIEKTPOMArHUTHBIX BOJIH C
MTOMOIIIbI0 MOOMITEHOTO TennedoHa"

Pemienne 3amau  Ha  omnpeneneHue
YaCTOTBhl U JJIMHBI JIEKTPOMArHUTHOU
BOJIHBI

DOneKTpOMarHuTHas TMpUpoJa CBETa.

bubnmoreka HOK
https://m.edsoo.ru/ff0b2c6c

bubnmmoreka [HOK
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https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c

CkopocTh cBeTa. BoigHOBBIE CBOIMCTBA
cBeTa

Uctounuku cBera. IlpsMonuHeiiHOE

https://m.edsoo.ru/ff0b31d0

Bbubnuoreka [HOK

62 pacnpocTpaHeHHEe CBeTa. 3aTMEHUS hitps://m.eds0o.ru/ff0b3658
Connua u JIynst — '
3aKkOH OTpakeHHsl CBeTa. 3epkaia. Eubimorexa [TOK
63 Pemenue  3anad  Ha npuMeHeHHe https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKECHHUs CBETa
64 [Ipenomienue CBETA. 3aKoH bubnuoreka [HOK
IpEeJOMIIEHHUS CBETA https://m.edsoo.ru/ffOb3aea
[lonHoe  BHYTpeHHee  OTpa’KeHUE
65 ceera.  Mcmosib30BaHWE — TMOJHOTO bubnuoteka [HOK
BHYTPEHHETO OTpasKEeHUS B https://m.edsoo.ru/ff0b3c5c¢c
ONITHYECKUX CBETOBOJIAX
JlaboparopHas paborta "HccnenoBanue
66 3aBHCUMOCTH  yIJIa  TPEIOMIICHUS
CBETOBOI'O JIy4a OT YIJia MaJieHus Ha
rpasuue "Bo3yx-cTekiao""
Ypok-koupepeniusa "Hcnonb3zoBanue
67 MOJTHOTO BHYTPEHHETO  OTPaXKECHHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHASI CBSI3b"
68 JInuzel. OniTHyeckas cujia JIMH3EI fﬁ}[&pij?/l/llr?rzzgoo U /ffOb%[]SZ)f:(
69 [TocTpoeHne N300paKeHH B TUH3AX IE[}[/ID?/I//I%TZISEOO U /ffObIjg',I;
JlabopaTtopHas pabora "OmnpeneneHue Eubimoreka ITOK
70 (OKYCHOTO PaCCTOSHUS M ONTHYECKON https://m.eds00.ru/ff0b4206
CHJIBI COOMPAFOIICH JTUH3HI" — :
71 Ypok-koHbepeHIus "Ontuueckue bubnnoreka HOK
JIMH30BbBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e
72 ['ma3 xak ontuueckas cucrema. 3peHue bubmorexa LIOK

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

Ypok-koHbepeHIus "JledekTnl

73 "
3penus. Kak coxpaHuts 3peHue
Pasznoxxenue Oenmoro cBera B CIEKTP.

74 OnbIThI HproToHa. Cnoxenue bubnuoreka HOK
CIIEKTpaJbHBIX 1BeTOB. [lucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaGopaTopHass paGora "OmBITBI 1O

KEHU r'O CBETa B CIECKTP U
75 gz?;(;))pl;mlg L?]i:ITOa (;IgeI[GMZTog rpr/IpHX bubamorexa HOK
https://m.edsoo.ru/ffOcOe2a
HaOJII0/IEHUU qyepes LIBETOBBIE
buabTpH"
YPpOK-IPAKTUKYM "BosiHOBBIE

76 CBOWCTBA cBeTa: JUCTIEPCHS,
uHTepdepeHIus u qudpaxuus”

77 Omnwitel Pesepdopna u mmaneraphas bubnuoreka HOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 [Tocrynatel bopa. Moaens atoma bopa

19 aovon Knamen  Tumeitsarae Bubmoresa __IOK

' ' https://m.edsoo.ru/ff0cl144c
CIEKTPBI

80 YPpOK-IPAKTUKYM "Habmronenue bubnnoreka [HOK
CIIEKTPOB MCIyCKaHHs" https://m.edsoo.ru/ff0c1550

81 PangnoakTHBHOCTE U €€ BUIBI bubmiorexa HOK

https://m.edsoo.ru/ff0c1672

82 Crpoenue aroMHoro sigpa. Hyknonnas bubnnoreka [HOK
MO/IeITb https://m.edsoo.ru/ffOc18ac

83 PannoaktuBHBIE [IpEBPALLEHUS. bubnuoreka I[HOK
N3oTons https://m.edsoo.ru/ffOclal4

84 Pemienne 3aja4 o TeMe: bubnmoreka HOK
"PagnoakTuBHBIC TIpeBpalieHus" https://m.edsoo.ru/ffO0clb4a

85 [lepuon nmonypacnana
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86

Ypok-koHpepeniusa "PagnoakTuBHbBIC
U3JIYYCHUS] B TPUPOAC, MEAUIIUHE,
TeXHUKe"

bubnuoreka LHOK
https://m.edsoo.ru/ff0c2126

87

Snepubie peaKkuu. 3aKOHEBI
COXpaHEHHUs 3aps0BOr0 M MacCOBOTO
qHCell

bubnuorexa LHOK
https://m.edsoo.ru/ff0c1c58

88

89

DHeprusi CBA3M aTOMHBIX siaep. CBs3b
MacChl U SHEPTUU

Pemenue 3amau no teme "Snepubie
peakun"

bubnuoreka LHOK
https://m.edsoo.ru/ff0cld7a

90

91

92

Peakuuu cuHTE3a U JeneHUs sjEp.
Wcrounuku sHeprun ConHua v 3BE311
Ypok-koHbepeHIus "SAnepnas
JSHEPIEeTHKA. HerictBus
pPaZMOaKTUBHBIX U3Ty4eHHUI Ha JKUBbBIE
OpraHu3mbl"

[ToxroroBka K KOHTPOJIBHOH padoTe
no TeMe "DJIEKTPOMarHuTHOE IIOJIE.
ONeKTpOMarHUTHbIE BOJIHBI.
KBanToBBIC siBEHUS"

bubnuoreka [HOK
https://m.edsoo.ru/ffOc1e88

bubnuorexa HOK
https://m.edsoo.ru/ff0c223e

93

94

95

96

KontponpHass  pabora 1o  Teme
"DIeKTpOMarHuTHOE noJe.
DNIEKTPOMarHUTHBIE BOJIHBI.
KBanroBnie aBienus"

[ToBTOpEHuUE, o0oO11eHHe.
JlaGopaTtopHble paboOTBl 1O Kypcy
"B3zanMonaencTBrue Tea"

[ToBTOpenune, o6oOmenue. Pemenue
pacyeTHBIX U KauyeCTBEHHBIX 3ajay I10
teme "TemnoBsie mpouecco”

[ToBropenue, o0oOmenue. Pemenue
PACUCTHBIX MU KAa4YCCTBCHHBIX 3aJa4 II0

bubnuorexa HOK
https://m.edsoo.ru/ff0c245a

bubnuoTeka [HOK
https://m.edsoo.ru/ff0c2572

bubnuorexa LHOK
https://m.edsoo.ru/ff0c2a22
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teme "KIIJ] TermioBeIx gBuraresici"

[ToBTOpenue, o6oOmenue. Pemenue

97 ACUETHBIX M KauYeCTBEHHBIX 3aJiay 110 1 bubmorexa HOK
pacHe’ ne https://m.eds00.ru/ff0c2b30
teme "KIIJI anekTpoycTaHOBOK

98 gggzggiggfel;ﬂe paboThI Or61?)6m1<e;pnce3; 1 1 bubmorexa HOK
i N https://m.edsoo.ru/ff0c2c52

CBeETOBEIC SIBJICHUS
o | mompeme, oioimems ol oo 10K
N https://m.edsoo.ru/ffOc2d6a
COXPaHCHHUS B MEXAHHUKE
100 rexcramm mo rewe. Korcoamms w1 Bubmorexa _ XIOK
" https://m.edsoo.ru/ff0c2e82
BOJTHBI
I1 . P
01t o Towe - "Corome 1 Bumorexa LK
" https://m.edsoo.ru/ff0c3044
SIBJICHHS
[ToBropenue, o6oOmenue. Pabora c

102 Tekctamu 10 Teme "KBaHTOBas wu 1
anepHas pusuka"

OBUIEE KOJIMYECTBO YACOB I10 102 97

ITPOTPAMME
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ITPOBEPAEMBIE HPEJIMETHBIE PE3YJIbTATBI OCBOEHHU S OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

7 KJIACC

Kon

NpoBepPsIEMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJbTAThl OCBOEHHS OCHOBHOIA
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTO 00111eT0 00pPa30BaHUs

11

HCII0JIB30BATh U3YUCHHBIC ITIOHATHUSA

1.2

1.3

pa3nuyath SABJICHUS 110 ONUCAHUIO UX XAPAaKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3MUECKOE SIBICHUE

pacrio3HaBaTh MPOSBICHHE H3YYEHHBIX (U3UUECKUX SBICHUH B
OKpY’KaloIlleM MHUpe, B TOM uucie (pu3nyeckue SBJIECHUS B MPHUPOJE, NPU
9TOM MEpPEBOAUTH MPAKTUYECKYI0 3ajadyy B Y4eOHYI0, BBIIEIATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKU) (PU3HUECKUX SIBIECHUN

1.4

OIMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (PU3MUECKHUE SIBICHUS, UCTIOIB3Ys
¢u3nyeckue BEIMYMHBI, [PU ONUCAHMM MPABUIBHO TPaKTOBAaThb
(bU3NIEeCKU CMBICI UCTIONB3YEMBIX BEJTMUNH, UX 0003HAYCHUS M €JMHHILIBI
(Gu3nYecKUx BEJIMYMH, HAXOIUTHh (DOPMYJIbl, CBS3BIBAIOIIME JAHHYIO
(Gu3NYeCKyl0 BEIMYUHY C JPYTMMH BEIMYHUHAMH, CTPOHUTH TpaduKu
U3YUYEHHBIX 3aBUCUMOCTEH (pU3MUECKUX BEINYUH

1.5

XapaKTCpHU30BaTb CBOMCTBa TCII, (1)I/I3I/I‘ICCKI/I6 SBJICHUA W IIPOLCCCHI,
HCIIOJIB3YSA  MU3YYCHHBIC 3aKOHBLI, IIpU 3TOM  JaBaTb CJIOBCCHYIO
(bOpMy.TIHpOBKy 3daKOHA U 3allMCbIBATh €T0 MATCMATHUYCCKOC BBIPAKCHUC

1.6

OOBSICHATH (PU3MUECKHUE SBJIEHUS, IPOIECCHl M CBOWCTBA TeJl, B TOM YHCIIe
U B KOHTEKCTE CHUTyallUl MpPaKTUKO-OPUEHTHPOBAHHOTO XapakTepa:
BBISIBJISATh IPUUMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH O0OBsICHEHHE U3 1 — 2
JIOTUYECKHUX IIaroB ¢ onopoi Ha 1 — 2 M3y4eHHBIX CBOMICTBa (PU3MUECKUX
SIBJICHUH, (PU3NYECKUX 3aKOHA M 3aKOHOMEPHOCTH

1.7

1.8

1.9

pematb pacy€THble 3a7auu B 1 — 2 neicTBUsA, HUCHONB3yd 3aKOHBI U
dbopmynel, cBs3bIBatolIMe (U3MYECKHE BEIMYMHBI: HAa OCHOBE aHalM3a
YCJIOBHSA 3aJ1auyl 3alMChIBaTh KPATKOE YCIOBUE, MMOJACTABIATh (PU3NUECKUE
BEJIMYMUHBI B (OPMYJIBl U MPOBOIUTH PACUYETHI, HAXOJUTHh CIPABOYHBIE
JlaHHbIe, HEOOXOAUMBIE JJIsl PELIeHUs 3aJ]lad, OLIEHUBATh PEATUCTHUYHOCTh
MOJIyY€HHOM (pU3NUeCcKON BETUUHNHBI

pacrno3HaBaTh MPOOJEMBI, KOTOpPbIE MOXHO pPEIIUTh MPH MOMOIIU
(U3NYECKUX METO/I0B, B OITMCAHUU MCCIIEIOBAHUS BBIIEIATh IPOBEPSIEMOe
Mpenanoyiokenue  (rumoresy),  pasiauuaTb W HHTEpIpPETHPOBaTh
MOJyYeHHBIM pe3ynbTaT, HaXOAMTh OIIMOKM B XOJAE OIbITa, JENaTh
BBIBO/JIBI 110 €T0 pe3ylbTaTaM

MPOBOAWTHh OMBITBI MO HAOMIOJNEHUI0 (UBMYECKUX SBICHUN WU
(bU3UIECKUX CBOWCTB TEJL: dhopmynupoBaTh MPOBEPSIEMbIEC
MIPEIOJIOKEHHSI, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pyI0BaHUs,
3aMMCchIBaTh X0/ OMbITAa U POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATE TPSAMBIE HM3MEPEHHs] C WCIOJb30BAHHEM AaHAJIOTOBBIX U
U(POBBIX TNPHOOPOB, 3aMUCHIBATH IOKa3aHHs MPHOOPOB C YYETOM
3aTaHHON a0COJIFOTHOM MOTPEITHOCTH H3MEPEHUH

111

MPOBOJIUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3HYECKOW BETUYHHBI OT
JIpYroi ¢ HCHOJb30BaHUEM MPSIMBIX HM3MEPEHUM, Yy4yacTBOBaTh B
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IUTAHUPOBAaHUM  Y4eOHOTO HCCIIEJIOBaHMS, COOMpaTh YCTAHOBKY H
BBHITIONHATh M3MEPEHUs, CIeAysl MPEJIOKCHHOMY IUTaHy, (DPUKCHpOBATh
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (PU3WYECKUX BEJIUYUH B BHJE
MPEITIOKEHHBIX TaOMUI W rpaduKoOB, NE1aTh BBIBOABI IO pe3ylbTaTam
UCCIIeTOBaHUS

1.12

1.13

IIPOBOJIUTh KOCBEHHBIE W3MEpEHUs (U3UYECKUX BEJIUYMH, CIEAys
MIPEIOKEHHOW HWHCTPYKLUU: TIPU BBIIOJHEHUU H3MEPEHUN CcOoOMpaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYHCIATH 3HAYEHUE MCKOMOH
BEJINYUHBI

co0Jro1aTh MpaBMila TEXHUKU 0€30IacHOCTHU MpH padoTe ¢ 1abopaTopHbIM
o0opynoBaHHEM

1.14

yKa3blBaTh NPUHIMIIBI JEHCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB,
XapaKTepu30BaTh IMPUHUUIBl JACUCTBUS H3YYEHHBIX MpPUOOPOB U
TEXHUYECKHUX YCTPOWCTB C MOMOILBIO MX OMNMCAHHUS, UCIIOJIb3Ysl 3HAHUS O
CBOWCTBaX (PM3MYECKHX SBICHUN M HEOOXOIMMbIE (PU3MUECKUE 3aKOHBI
3aKOHOMEPHOCTHU

1.15

1.16

1.17

NPUBOAMTH  MPUMEPbl  (HAXOAUTh HWHPOPMALMIO O  MpUMEpax)
MPAKTUYECKOTO HCIIOJIb30BaHUS (PU3NYCCKUX 3HAHWK B IOBCEAHCBHOU
KU3HM JUTA 00ecriedeHus: 0€30MacHOCTH IPpH OOpalieHuu ¢ IpuoopamMu 1
TEXHUYCCKHMMHU YCTPOMCTBAMHU, COXPAHEHUS 3I0POBbS M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpere

OCYILECTBIATH OTOOpP HMCTOYHMKOB HH(popmauuu B ceTu HHTepHeT B
COOTBETCTBHUH C 3aJJaHHBIM ITOMCKOBBIM 3alIpOCOM, HA OCHOBE NMEIOIUXCSI
3HAHUW M MNyTéM CpPaBHEHMsI PAa3IMYHBIX MCTOYHHUKOB BBLIETATh
nHpOpMaINIO, KOTOpasl SBISETCS NPOTHMBOPEYMBONW HIM MOXET OBITh
HEJIOCTOBEPHOM

WCIOJIb30BaTh MpPH BBIIOJHEHUU Y4YEOHBIX 33JaHUNM HAayYHOMNOIYJSPHYIO
auTeparypy  (pU3MUECKOro - coJep’KaHMs, CIpPaBOYHbIE MaTepHallbl,
pecypcebl cetu VIHTEpHET, BIaaeTh NpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBaHusi HHPOPMAIIUH U3 OTHOM 3HAKOBOW CHCTEMBI B IPYTYIO

1.18

1.19

co3JlaBaTh COOCTBEHHBIE KPAaTKHE NMUChbMEHHbIE M YCTHBIE COOOLICHHS Ha
OCHOBE 2 — 3 HCTOYHMKOB MHPOPMAIIUU (HUZNIECKOTO COJEPKAHUS, B TOM
quciae MyOJUYHO JeaTh KpaTKue COOOLIeHHs O pe3yibTaTaxX NPOEKTOB
WIKM y4eOHBIX HCCIEIOBAHUN, MPU OSTOM TIPAMOTHO HCHOJIb30BaTh
W3YYEHHBIH TOHATUIMHBIN anmapar Kypca (U3MKH, CONPOBOXKIAThH
BBICTYIUICHHE IIpE3eHTaIueN

IPU BBIMIOJIHEHUU YYEOHBIX NPOEKTOB M HCCIEIOBAaHUN pacrpelessTh
0053aHHOCTH B TpYIIE B COOTBETCTBHUHM C IOCTaBJICHHBIMHU 3aJlauaMH,
CIEINTHh 32 BBINOJHEHUWEM IUIaHA JIEUCTBUM, aJE€KBATHO OLIEHUBATh
COOCTBEHHBIH  BKJIaJL B  JEATENbHOCTb  TPYINIbI,  BBICTPAUBAThH
KOMMYHHKAaTUBHOE B3aUMOJICHCTBHUE, YUUTHIBASI MHEHUE OKPYKAFOIINX

8 KJIACC

Kon
MpOBePsSIEMOT0
pe3yJabTara

IIpoBepsiemble TmpeaMeTHbIE Pe3yJbTATHI OCBOEHHS OCHOBHOW
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011Iero 00pa30BaHUs

11

HUCIIOJIBb30BaTh NOHATHUA
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1.2

1.3

pa3ianyaTh SBJICHHS IO ONMCAHUIO MX XaPaKTEPHBIX CBOMCTB M HA OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh TPOSBICHHE M3YyYEHHBIX (DHU3MYECKHX  SBICHUH B
OKpY’KarollleM MHpE, B TOM 4uciie (pU3nuecKue sIBICHUsS B IPUpOJE, IPU
3TOM TEpPEBOJUTH MPAKTHYECKYI0 3agady B y4eOHYIO, BBLICTATH
CYIIIECTBEHHbIE CBOMCTBA (MIpU3HAKK) GUBNUECKUX SBICHUN

1.4

1.5

1.6

ONKCHIBATh U3YUYEHHBIE CBOMCTBA TeNl U (U3UUYECKUE SBICHUS, UCIIONIb3Ys
¢u3nueckue BENWYMHBI, TPU ONUCAHWM MPABUJIBHO TPAKTOBATh
buznyecKuit CMBICI HCIOJIb3YEMBIX BEIUYHMH, 00O3HAYEHUS W €IUHUIIBI
(¢U3NUeCKUX BEIUYMH, HAXOAUTHb (HOPMYJIBI, CBS3BIBAIOIINE JAHHYIO
bu3nyecKyl0 BETUYHMHY C JAPYTUMHU BEIUYMHAMU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUIHH

XapaKTepU30BaTh CBOWCTBA Tel, (U3WYECKUE SIBICHUS H TIPOIECCHI,
WCIIONb3Yysl MU3YYEHHBIE 3aKOHBI, IIPpU 3TOM JaBaTb  CIIOBECHYIO
(bOpMYIUPOBKY 3aKOHA U 3aMUCHIBATH €70 MATEMATHYECKOE BhIPAKEHUE

OO0BSICHATH (M3NYECKHE TPOIECCHl W CBOWCTBA TEJ, B TOM YHCIE H B
KOHTEKCTE CUTYalMil IPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH
NPUYNHHO-CJICICTBEHHBIE CBSI3M, CTPOUTh OOBsACHeHHMe w3 | — 2
JIOTMYECKUX IIaroB ¢ MOMOILIbI0 1 — 2 M3yyeHHbIX CBOMCTBA (PU3NYECKUX
SBJICHUH, (GPU3NUECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH

1.7

1.8

pemate pacy€THble 3ama4u B 2 — 3 OEHCTBHUS, UCHONB3YS 3aKOHBI U
dbopMybl, CBs3BIBaIONME (U3MUYECKHUE BEIIMYMHBI: HAa OCHOBE aHalu3a
YCIIOBHSI 3a/1aud 3allUChIBATh KPATKOE YCIOBHUE, BBIABISTH HEIOCTAaTOK
JaHHBIX JJIs  pelleHus 3ajadd, BbIOMpaTh 3aKOHBl U (HOPMYIHI,
HeoOXoauMble g €€ pelleHHs, MPOBOAUTH pacuéThl U CpPAaBHHUBATH
IMMOJIYYCHHOC 3HAUCHHUC (1)H3HHGCKOfI BCJIIMYNHBI C U3BECCTHBIMU JAHHBIMU

pacno3HaBaTh MPOOJEMBbI, KOTOpPbIE MOXKHO pELIUTh IpPU I[TOMOIIU
(GU3NYEeCKUX METOJOB, MCIIONB3Ysl OMHMCAHUE HCCIET0BaHM, BbIIEIAThH
IIPOBEPSIEMOE  NPEANON0KEHUE, OLEHUBATh IPABWIBHOCTh IOPSAJKA
IIPOBEICHNS UCCIIEIOBAHNUS, EIAaTh BBIBOIbI

1.9

1.10

1.11

MPOBOAWTH OMBITBI TIO HAOMIOAEHUIO (PU3NYECKUX SBICHUN WM
(bU3UIECKUX CBOWCTB TEJI: dhopmynupoBaTh MpOBEpAEMbIE
MPEIOJIOKEHUS, COOMPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000pYyI0BaHUS,
OTIMCHIBATh XOJ OTBITA U ()OPMYITHUPOBATH BHIBOJIBI

BBITIOJIHATL  MMPAMBIC  H3MCPCHUA C HUCIIOJIB30BAaHHUEM  AHAJIOI'OBBIX
npuOOpOB U JATYUKOB (PU3NYECKUX BEIUYUH, CPABHUBATH PE3YNIbTATHI
HU3MEPEHHN ¢ YIETOM 3aIaHHOM a0COFOTHOM MOTPEITHOCTH

IPOBOJUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHON (pr3nyecKol BETHMUUHBI OT
JpYyroi C HCIOJB30BAHWEM MPSIMBIX HM3MEPEHUI:  IJIAHUPOBATh
UCCIIeIOBaHNe, COOMpaTh YCTAaHOBKY W BBINOJIHATH H3MEPEHHs, CIeays
NpeUIOKEHHOMY — IUIaHY, (UKCHUpOBaTh  pe3ysbTaThl  MOJyYEHHOU
3aBHCHUMOCTH B BHJIE TaOJIUI ¥ IPa(hUKOB, JIEJIaTh BHIBOJIBI IO Pe3yiIbTaTaM
UCCIIEI0BAHNS

1.12

IPOBOJUTh KOCBEHHBbIE M3MEpEHMs] (U3NYECKUX BEIWYMH: IUIAHHUPOBAThH
U3MEpeHusi, coOupaTrb  SKCIEPUMEHTAJIbHYIO  YCTAHOBKY,  CIEIys
IIPEUI0KECHHON UHCTPYKIMH, M BBIYHACIISATh 3HAYCHHUE BEITMYUHBI

1.13

coOJTII01aTh TPaBHJIa TEXHUKU O€30MaCHOCTH IIPH paboTe ¢ 1abopaTopHBIM
o0opynoBaHuEeM
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1.14

1.15

1.16

1.17

XapaKTepu30BaTh MPUHIUMBl JACUCTBUS HU3YYEHHBIX NpUOOPOB H
TEXHUUYECKHUX YCTPOMICTB C OMOPOW Ha MX ONHUCAHUS, UCIIONb3Yys 3HAHUA O
cBoiicTBax  (U3MYECKUX SABJIEHUN U HeoOXoAuMble  (U3UUECKHe
3aKOHOMEPHOCTH

pacno3HaBaTb HNPOCTBIC TCXHUYCCKUC yCTpOﬁCTBa U U3MCPUTCIILHBIC
npubOpsl MO CXeMaM M CXEMAaTUYHBIM PHCYHKaM, COCTaBJIATH CXEMbI
SJICKTPHUICCKUX HeHefI C II0CJICAOBATCIIbHBIM n nmapaJlijiCJIbHbIM
COEJMHEHUEM 3JIEMEHTOB, pa3jinyas YCIOBHbIE OOO3HAYEHMs 3JIEMEHTOB
IEKTPUYECKUX LIETIEN

OPUBOAUTH  HpUMEpHl  (HAXOOUTh  HMHPOpPMAIMIO O  IPUMEpPax)
IPAaKTUYECKOI'0 MCIIOJIb30BaHMs (PU3MUECKUX 3HAHUH B IOBCEIHEBHOU
KHU3HH Ul oOecrieueHus: 0€30IacHOCTH IpU OOpalieHnu ¢ MpUOOpaMu
TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHUS 3/I0pOBbSI U COOJIIOJICHUS
HOPM 9KOJIOTUYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpere

OCYIIECTBIISATh TIOUCK WHGOPMAIMU (PU3NICCKOTO COJNEPKAHUS B CETH
WNHtepHeT, Ha OCHOBE HMEIOLIUXCA 3HAHUW U NyTEM CpaBHEHUSA
JOTIOTHUTEIBHBIX ~ MCTOYHWUKOB  BBIICIATH  WMH(MOpMALHIO, KOTOpas
SBIISIETCS IPOTUBOPEUUBON MIIM MOKET OBITh HEJOCTOBEPHOM

1.18

UCIIOJIb30BaTh MPU BBINOJHEHUHM YY€OHBIX 33JaHUI HAy4YHO-TOMYJISIPHYIO
auTepatypy  (u3MUYEcKoro cojJepiKaHus, CIPaBOYHbIE MaTepUabl,
pecypcebl cetu MHTepHeT; BiageTh npuéMaMu KOHCIEKTUPOBAHUS TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHOW 3HAKOBOW CHCTEMBI B APYTYIO

1.19

1.20

9 KJIACC

co3laBaTh COOCTBEHHBIE NMHCHbMEHHBIE U KPATKUE YCTHBIE COOOIICHHUS,
0000mass MHPOPMALMIO U3 HECKOJIBKUX HCTOYHHKOB (U3MUECKOTO
CONlep)KaHUsl, B TOM 4YHCIE MMYOIUYHO WPEACTABISATh PE3YIbTAThI
MPOSKTHON WJIM HCCIICIOBATEIILCKON ACSITEILHOCTH, TIPU 3TOM TPaMOTHO
UCIIONIb30BAaTh W3YYCHHBIM TOHATUHHBIA ammapar Kypca (HU3HKH,
COIIPOBOKAATh BBICTYIIJICHUC Hpe?,CHTaHI/Ieﬁ

IpU BBIMTOJIHCHUHA yLIe6HI)IX IMPOCKTOB U I/ICCJ'ICJIOBaHI/Iﬁ (1)I/ISI/I‘-I€CKI/IX
mponeccoB pacnpeacisiTb 00513aHHOCTH B rpynie B COOTBETCTBUU C
INOCTAaBJICHHBIMU 3aJa4aMH, CICIWUTH 3a BBIIIOJHCHUEM IIJIaHA I[GflCTBPIfI n
KOPpPCKTHUPOBATL €TI0, aJICKBATHO OLCHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTD I'PYIIIIbI, BEICTpauBaTb KOMMYHUKATHUBHOC BSaHMOHeﬁCTBHe,
MMPOSABJISAA TOTOBHOCTD Pa3speIllaThb KOH(I)JII/IKTBI

Kon
NpoBePSIeMOro
pe3yJbTara

IIpoBepsiemble mpeaMeTHbIe Pe3yJbTaTbl OCBOCHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

1.1
1.2

HCIIOJIb30BATh U3YUCHHBIC ITIOHATUSA

pa3nuyath SBIEHUS MO0 ONMCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIUX JaHHOE (pU3MUECKOE SIBJICHUE

1.3

pacrio3HaBaTh TNPOSIBIIEHHE HW3YYCHHBIX (U3UYECKUX  SBICHUH B
OKpY’KaloIlleM MHUpE, B TOM 4YHcie (GU3NYECKUE SBICHHUS B MPUPOJE, TPH
3TOM TMEPEeBOAUTh NPAKTUYECKYIO0 3amady B Y4eOHYIO, BBIJICIATH
CYIIECTBEHHBIC CBOMCTBA (MMPU3HAKHN) QU3HUUCCKUX SBICHHUI

1.4

OIMMCBIBATh U3YYCHHbLIC CBOICTBA TE€I U (1)I/IBI/I‘I€CKI/IC ABJICHUS, UCIIOJB3Yysl
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¢usnyeckue BEIMYMHBI, MPU ONHCAHUM MPABUIBHO TPAKTOBATh
¢bu3n4YecKuil CMBICT UCTOJIBb3YEeMbIX BEIWYHH, 0003HAYECHUS U €TUHHIIBI
(Gu3nMYecKUx BEIWYMH, HAXOAUTh (HOPMYJbI, CBSI3bIBAIOLIUE JAHHYIO
(GU3MYECKyl0 BEIMYMHY C JPYTUMH BEIMYMHAMHU, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYUH

1.5

XapaKTCpHU30BaTb CBOMCTBA TECII, (1)I/I3I/ILI€CKI/IC SABJICHUA MW IIPOLECCHI,
HCIIOJIb3YsA  HM3YUYCHHBLIC  3aKOHBI, npu 5STOM  OaBaTb CJIOBCCHYIO
(bOpMYJ'II/IpOBKy 3aKOHa 1 3alIMChIBATh €0 MaTCMAaTHYCCKOEC BEIPAXKCHUEC

1.6

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOMCTBAa TeJ, B TOM 4YHCIE U B
KOHTEKCTE CUTyallud NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTEpa: BBIABIATH
IIPUYMHHO-CJIE/ICTBEHHbIE CBSI3U, CTPOUTH OOBsACHEHME M3 2 — 3
JIOTHYECKUX IIaroB C MOMOMIBIO 2 — 3 M3YYEHHBIX CBOMCTBA (PH3MUECKUX
SBJICHUH, (PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pemats pacy€THble 3adayu (omuparouiecss Ha cuctemy u3z 2 — 3
YpaBHEHHI1), UCTIONB3YS 3aKOHBI U (HOPMYJIBI, CBS3BIBAIOIINE (PU3NIECKHE
BEJIMYMHBI: HAa OCHOBE aHAJIM3a YCIOBHS 3aJauyd 3aluChiBaTh KpPaTKOE
YCIIOBUE, BBISBJIATH HEJOCTAIOLIME WIM HU30bITOYHBIE JAHHbBIE, BHIOUPATH
3aKOHBI U (OPMYIbI, HEOOXOIUMBIE ISl PELICHHUSI, IPOBOJUTH PACUETHI U
OLICHMBATh  PEAJUCTHUYHOCTb IIOJYYEHHOIO 3HAa4eHUs  (PU3HUECKON
BEJINYUHBI

1.8

1.9

pacro3HaBarth IMPOOJIEMBI, KOTOPbIE MOXXHO PpEIIMTh IPH  TTOMOIIIH
(U3NYEeCKUX METO/IOB, HCHONb3YyS OMNHCAHUE WCCIECIOBAHUSA, BBIICISThH
MpOBEPSiIEMOE  TIPEIOJIOKEHUE,  OIEHUBATh MPABWIBHOCTh  MOPSIKA
MPOBEJICHUS] ~ WCCIENOBAaHMSA,  J€JaTb  BbIBOJAbL,  HMHTEPHPETHUPOBATH
pe3yNbTaThl HAOIIOCHHI 1 OTIBITOB

MPOBOJAWTHh ONBITHI 10 HAOMIOACHUIO (U3NYCCKUX  SBICHUH  WIIH
(U3MYECKUX CBOMCTB TeN: CaMOCTOATEIbHO COOMpaTh YCTaHOBKY W3
M30BITOYHOTO Habopa 00OpYyIOBaHHUS, OIMHUCHIBATH XOJ[ OMBITA M €ro
pe3ynbTaThl, HOPMYIUPOBATH BHIBOJIBI

1.10

1.11

1.12

IIPOBOJIUTH MPHU HEOOXOTUMOCTH CEPUI0 MPSMBIX M3MEPEHUH, Ompeaesss
CpeHee 3HAYeHUEe U3MepseMOol BelIMUYUHBI ((POKYCHOE paccTOosHue
cobupatomeid JMH3bI), OOOCHOBBIBaTH BBIOOp crocoba H3MEpeHUs
(m3MepuTeIHLHOTO IPHOOpPa)

MPOBOJIUTH HCCIEAOBAaHUE 3aBUCHUMOCTEH (DU3WYECKUX BEIMYMH C
WCIIONBb30BAHUEM TMPSMBIX H3MEPEHUI: IUIAHMPOBATh HCCIEI0BAHUE,
CaMOCTOATENIbHO  cOOMpaTh  yCTAaHOBKY, (UKCHPOBATH  PE3YIbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIWYMH B BHUAC TaOIUIU
rpaduKOB, €IaTh BBIBOJIBI O PE3YJIbTaTaM HCCIICTOBAHUS

IMPOBOANTE KOCBCHHBIC H3MEPCHHA (bHSquCKHX BCJIIMYHMH: TIJIAHUPOBATH
U3MEpEeHus, COOUpPATh SKCIEPUMEHTAIBLHYI0 YCTAaHOBKY U BBHIMOJIHATH
HU3MEPCHUA, CICAYyA HpG}IHO)KeHHOfI HWHCTPYKIWH, BBIYHUCIIATH 3HAYCHUC
BEJIMYUHBI U aHAJTU3UPOBAThH MOJYUYEHHBIE PE3YNbTAThl C YUETOM 3a/IaHHOU
MOTPEITHOCTH U3MEPEHUI

1.13

co0oIaTh MpaBWiia TEXHUKU 0€30MacHOCTH MpHU paboTe ¢ 1abopaTOpHBIM
o0opynoBaHHEM

1.14

pa3nuyaTh OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3MYECKUX MOJENEH:
MaTepHajibHasi TOYKa, a0COJIOTHO TBEPAOE TEJIO, TOYECUHBIH HMCTOYHHK
CBETa, JydY, TOHKAas JIMH3a, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAas
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MOJICJIb ATOMHOTO SI7Ipa

1.15

1.16

XapaKTepu30BaTh NPUHLMUIBI  JIEHCTBUS  U3YYEHHBIX MPUOOPOB U
TEXHUUYECKUX YCTPOMICTB C OIOPOI HAa UX ONHUCAHUS, UCIOJb3Yysd 3HAHUS O
CBOMCTBaxX (U3MYECKUX SIBICHUH U  HEoOXoAuMble  (QU3NYECKUE
3aKOHOMEPHOCTH

HCII0JIb30BaTh CXEMbl U CXEMAaTUUHbIE PUCYHKH M3YYEHHBIX TEXHMUYECKUX
YCTPOMCTB, U3MEPHUTENbHBIX MPUOOPOB U TEXHOJOTUYECKUX MPOIECCOB
IpU PEUICHUH YYEeOHO-TPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMBI IS
MIOCTPOCHHUSI U300paKEHU B IJIOCKOM 3epKalie M COOMparole InH3e

1.17

NPUBOAMTH  TPUMEPHl  (HAXOAWTh  HMHPOpPMAIUMIO O  MpUMepax)
MIPAKTUYECKOTO HWCIONB30BaHUS (DU3MYECKUX 3HAHWNA B ITOBCEIHEBHOMN
KU3HM U1 oOecriedyeHus: 0€30MMacHOCTH MPU OOpallleHuH ¢ IpudopamMu 1
TEXHUYECKHUMH YCTPOMCTBAMH, COXPAHCHHUS 3I0POBbS U COOTIOACHHSI HOPM
HKOJIOTUYECKOTO IMOBEICHUS B OKPY)KAIOIICH cpelie

1.18

1.19

1.20

1.21

OCYILIECTBIATh MOMCK HH(pOpMaMK (PU3NYECKOIO COJAEPKAaHUS B CETH
WuTepHer, caMocTosTENbHO (GOPMYIIMPYs MOUCKOBBIM 3alpoc, HAXOIUTh
IIyTU OIpeJIeJIeHUs] JOCTOBEPHOCTHU IMOJy4YEeHHON MH(OpMaIUK Ha OCHOBE
MMEIOIIMXCS 3HAHUM U JONOJHUTEIBHBIX HCTOYHUKOB

HCIOJIb30BaTh MPH BBINOJHEHUH YYEOHBIX 3aaHUN HayyHO-IOMYJISPHYIO
TUTEpaTypy (pU3MUECKOTO CONEpIKaHMS, CIIPABOYHBIC MAaTEPHAIIBI, PECYPCHI
cetru HMHrepHer; Binagerb NpuéMaMM KOHCIEKTUPOBAHHSA  TEKCTa,
npeoOpa3oBaHus HH(OPMALIUU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIE NMHCHMEHHBIE U YCTHbBIE COOOILEHUS HAa OCHOBE
uHGOpMallU W3 HECKOJbKUX MCTOYHHKOB (U3UYECKOTO COJIEpIKAHMS,
MyOJIMYHO MPEACTaBIATh PE3yJIbTaThl IPOEKTHOM MM HCCIIEN0BATEIbCKON
JNEeATEIbHOCTH, IIPU OTOM TIPaMOTHO  HCIOJIB30BaTh  M3Yy4ECHHBIN
MOHATUMHBIN anmapaT H3y4aeMoro pasziena (U3MKU U CONPOBOXKIATh
BBICTYIJICHME TIpe3eHTaluel ¢ y4éroM ocoOeHHOCTell ayauTopuu
CBEPCTHUKOB

IIpHU BBIIIOJIHCHHUHU y‘-I€6HI>IX IMIPOCKTOB U I/ICCJ'IGIIOBaHl/If/'I (1)H31/I‘-I€CKI/IX
mponeccoB pacupeaAciATb 00513aHHOCTH B rpymmne B COOTBCTCTBHU C
IIOCTAaBJICHHBIMU 3aJJadyaMi, CJICIAHUTH 3a BBIIIOJTHCHHECM IlJIaHA )IefICTBHI\/'I n
KOPPCKTHUPOBATh ¢€ro, aJACKBATHO OLCHUBATH COOCTBEHHBIN BKJIad B
ACATCIIBHOCTD I'PYIIIBI, BEICTpaAaUBAaTh KOMMYHHUKATUBHOC BSaI/IMOJIeI\/’ICTBI/Ie,
MPOABJIAA TOTOBHOCTL pa3pCllaTh KOH(l)J'II/IKTLI
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon
Kox »iemenTa IIpoBepsiemMbIe 3JIeMEHTHI CO/IePKAHUS
pasnena
®U3UKA U EE POJIb B IIO3HAHUU OKPYKAIOIIET'O MUPA
dusznka — Hayka O mnpupozae. SBICHUS TPHUPOIBI.
1.1 dusnueckue SIBIICHHUS: MEXaHUYECKUE, TEIUIOBEIE,
JJIEKTPUUYCCKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC
dusnyeckue BeIUYHMHBL V3MepeHne (pU3NUecKuX BEIUYHH.
1.2 Ousnueckue  npubopsl.  [lorpemrHocTh  M3MEpPEHHI.
MesxnyHapoaHas CUCTEMA €IMHUIL
EcrecTBeHHOHAY4HBI METOJ TIO3HAHUS: HAONIOJICHHE,
1 13 MOCTAHOBKA HAy4YHOTO BOMPOCA, BBIABI)KEHHE THIIOTE3,
JKCIIEPUMEHT 10  MPOBEpPKE  THUIIOTEe3, OOBICHECHUE
HaOJII01aEMOTr0 SIBJIEHUS
1.4 Onucanne GU3NYECKUX SBJICHUN C TIOMOIIBIO MOAEIIeH
[IpakTrueckue pabOThI:
N3mepenue paccTossHUAMN.
15 N3mepenune o0bEMa )KUAKOCTH M TBEPIOTO Tea.
' Onpenenenre pa3sMepoB MaJIbIX TENl.
WN3mepenue TemmepaTypbl MNP TOMOIIM  KUIKOCTHOTO
TEPMOMETPA U JATIYNKA TEMIICPATYPHI
ITEPBOHAYAJIBHBIE CBEAEHM S O CTPOEHMU BEIIIECTBA
21 CtpoeHre BemIeCTBA: aTOMBI M MOJCKYJbI, HX pa3Mephl.
OnbIThI, TOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEIIECTBA
JIBukenune dactull BemiecTBa. CBsi3b CKOPOCTU JIBHKEHUS
2.2 4acTUI[ C Temmeparypod. BpoyHOBCkoe  JBHIKEHHE,
i dy3us
23 BzaumoneiicTBue uyacTUIl BelIeCTBAa: MPUTSDKEHHE U
OTTAJIKMBaHHE
ArperatHple  COCTOSIHHUS  BEIIECTBAa: CTPOCHHUE Ta30B,
2 KUJAKOCTeH W TBEPABIX  (KPUCTALUTMYECKHX)  Tel.
2.4 B3aumocBsi3p  MeXOy CBOWCTBaMH BEIIECTB B Pa3HBIX
arperaTHbIX COCTOSHHUSIX W HMX aTOMHO-MOJICKYJISPHBIM
CTpOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI
[IpakTudeckue pabOTHI:
Onenka  jguamMeTpa  aToMa  METOAOM  psamoB  (c
26 ucrnob3oBaHueM ¢Gotorpaduii).
' OMBITHI 110 HAOJIFOICHHUIO TETUIOBOTO PACIITUPEHHS Ta30B.
OneITE 110 OOHAPYKEHUIO ACUCTBHUSI CHJI MOJICKYISIPHOTO
TIPUTSDKEHUS
JIBIDKEHWE U B3SAMOJIEVICTBUE TEJI
3 31 Mexanudyeckoe JBHxkeHUE. PaBHOMEpHOe U
HEPaBHOMEPHOE JIBI)KCHUE
3.2 CKOpOCTSb. Cpennsist CKOPOCTh pu

57



HEPaBHOMEPHOM JBMKEHHMM. Pacuér mytm u BpemeHu
JBUKCHUS

3.3

SIBnenne wmHepuMH. 3aKOH HMHEpUUHU. B3aumoneicTBue Ttei
KaK MpUYMHAa MU3MEHEHHs] CKOPOCTH JBMKEHMs Ted. Macca
KaK Mepa HHEPTHOCTH Teya

3.4
3.5

[TnotHocts BemiectBa. CBSA3b IJIOTHOCTH C KOJMYECTBOM
MOJIEKYJI B €MHHIIE 00hEMA BEIIECTBA

Cuita xak XapaKTCPpUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

Cuna ympyroctu u 3akoH ['yka. M3mepeHue cuibl
MOMOIIBIO TUHAMOMETpPA

SIBnenne TATOTeHUS M cwia Tsokectd. CHila TSHKECTU Ha
APYrux IJIaHCTax. Bec tena. HeBecoMocTh

3.8

Cuna tpenust. TpeHue ckonbxeHUs: U TpeHue 1nokosi. Tpenue
B IIPUPOJIE U TEXHUKE

3.9

3.10

Cio)keHWe CuJ, HampaBJIE€HHBIX 110 OJHOM MOPSIMOM.
PaBHOpelicTBYIOIIAsA CHIT

[IpakTuueckue padbOTHI:

OmnpeneneHyue CKOPOCTH PaBHOMEPHOTO ABMIKEHMS (IIapuka
B KHJIKOCTH, MOJICJIM DIIEKTPHYECKOTO AaBTOMOOWISI M Tak
nanee). OmpeneneHue cpefaHed CKOPOCTH  CKOJIbKEHHS
Opycka WiIM MIapuKa MO  HAKIOHHOW  IUIOCKOCTH.
Onpenenenve  miIoTHOCTH  TBEpAoro  Tena.  OmBITHI,
JEMOHCTPHPYIOIIHE 3aBHCUMOCTh pacTsHKeHUs
(redopmanun) NPYKUHBI OT MPUIOKEHHOM CHIIbl. ONBITHI,
JNEMOHCTPHUPYIOIINE 3aBUCUMOCTD CHIIBI TPEHUSI CKOJIBKEHUS
OT Beca Tella ¥ XapaKTepa COMPHUKACAIOLINXCSl TOBEPXHOCTEH

3.11

3.12

4.1

@usnyeckue SBICHUS B IPUPOAC: IIPUMEPHl IBMKECHUSA C
pa3sIUYHBIMA CKOPOCTSAMHU B JKUBOW W HEXHUBOU IPUPOE,
JICCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

TexHuueckue yCTpoucTBa: TMHAMOMETP, TOAIINITHUKA

TIABJIEHME TBEPIBIX TEJI, JKUKOCTE 1 TA30B

HaBnenue T1BEpaoro Tena. CrnocoObl yMEHbIIEHUS U
YBEJIMUYEHUS NABJICHUS

4.2

4.3

JlaBneHue rasza. 3aBUCHMMOCTb JaBJICHHMA Ta3a OT 00bE&Ma,
TEMIIEpaTypbl

Ilepenaua paBneHHs TBEPABIMU TEJIAMH, >KUIKOCTSIMH U
raszamu. 3akoH Ilackans. [TneBMaTHUeCKHE MaIIMHBI

4.4

3aBHUCUMOCTD JaBJICHUS KHUIOKOCTHU oT I‘J'Iy6I/IHBI.
I'mapocratnueckuit mapanokc. CooOImiaronecs Cocybl.
I'mapaBnuyecKue MEXaHU3MBI

4.5

Atmochepa 3emnu u armocdepHoe napieHue. [IpuunHbBI
CYIIECTBOBAHMS  BO3AYIIHOW 000704ykd 3emind. OMbIT
Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBJICHHUS OT
BBICOTHI HaJ] YPOBHEM MOPS

4.6

Wzmepenue armochepHoro navieHus. [Ipubopsr
JUISL I3MEPEHUs aTMOC(EPHOTO TaBICHUS
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4.7

JlelicTBue KUIKOCTHM W raza Ha MOTPYKEHHOE B
HUX Teno. BrlTankuparomas (apxumeznoBa) cuia. 3aKkoH
Apxumena

4.8

[InaBanue ten. Bo3gyxoraBanue

4.9

4.10

[IpakTrueckue pabOTHI:

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOAEC OT 00bEMa
MOrPY’KEHHOM B JKUJIKOCTh Yacth Tena. OnpeneneHue
BBITAJIKUBAIOIEA  CHJIBI,  JICHCTBYIOLIEWM  HaA  TElO,
MOrpy’KEHHOE B KUJKOCTh. [IpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLLEH CUJIbI, IEVCTBYIOLIEH HA TEJIO B )KUIAKOCTH,
OoT Macchl Tena. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh
BBITAJIKUBAIOLLEH CUJIbI, IEUCTBYIOIIECH HA TEJIO B KUJIKOCTH,
0T 00bEéMa THOrpyXKEHHOW B KHJAKOCTh YacTH Tella U OT
IUIOTHOCTU KUAKOCTU. KoHCTpynpoBaHue apeomeTrpa Wi
KOHCTPYMPOBaHUE JIOJIKH H omnpezaeieHue eé
Irpy30I0AbEMHOCTU

dusnueckue SBICHHUS B NPHUPOJE: BIMSHUE aTMOCHEPHOTO
JIaBJICHUsI HA )KUBOM OpraHu3M, IUIaBaHUe pblO

411

5.1
5.2

TexHuueckue  yCTpoOMCTBa:  COOOINAIOIIMECS  COCY/BI,
YCTPOMCTBO  BOJONPOBOAA,  THAPABIMYECKHHA  Ipecc,
MaHOMeETp, OapomeTp, BBICOTOMEpP, MOPIIHEBOW HACOC,
apeoMeTp

PABOTA, MOIIHOCTb, DHEPT U

Mexanunueckas pabota

Mexanndeckas MOIIHOCTh

5.3
54

5.5

5.6
5.7

5.8

5.9

[IpocTble MeXaHU3MBI: pblyar, OJIOK, HAKJIOHHAs IIOCKOCTb.
[IpaBuio paBHOBeCHs pblyara

[IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JI0Ky

«3onotoe mpaBuio» MexaHuku. Kosd¢uuueHT mnose3Horo
neiicTBus MexaHu3MoB. IIpocTele MexaHHM3MBI B OBITY H
TEXHHUKE

[ToTreHmanbHast SHEPTUM TeJA, MOJIHIATOTO Hall 3eMIIEN
Kunernueckas sneprus

Ilonnas MexaHM4YecKas OHECPIus. 3aKOH H3MEHEHHS U
COXpPAaHCHUA MEXaHUYECKOM OHEPIrun

[IpakTuueckue padbOTHI:
Omnpenenenue pabOTHl CHIIBI TPEHHUs TPU PABHOMEPHOM
JBWKEHWH Tela IO TOPU3OHTAIBHOM  IOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBecHs peluara. M3mepenue
KIT/l HaknoHHOM MIOCKOCTH. M3ydeHHne 3aKkOHa COXpaHEHHUS
MEXaHUYECKON YHEPTUU

5.10

@Pu3nuecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEJIOBEKA

5.11

TexHudyeckue  yCTpOMCTBA:  pblyar, IOABUXKHBIML U
HEMOJBW)XKHBIA OJIOKM, HAKJIOHHas IUIOCKOCTb, HPOCTHIE
MEXaHU3MBI B OBITY
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8 KJIACC

Kon
Konx haemenTa IIpoBepsiemble 371eMeHTHI COAEPKAHNUS
pasaena
TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETHYECKOU TEOPUH
6.1 CTpoeHHs BeulecTBa. Macca U pa3mepbl MOJeKyJl. OIBITHI,
' MTOATBEPIKIAIOIINE OCHOBHbIE [IOJIOKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOpUHU
6.2 Mopenu TBEPAOTO, XKUIKOTO W Ta3000pa3HOTO COCTOSHHI
' BemecTBa. Kpucrammmaeckue u amopdHbie Tena
6.3 OOBsicCHEeHHE CBOMCTB Ta30B, KUJIKOCTCH W TBEPABIX TEJT HA
' OCHOBE MOJIOKEHHH MOJIEKYJISIPHOKMHETUIECKON TEOPUHU
6.4 CmauuBaHue M KalWUISPHbIE SIBICHUS
6.5 TeruioBoe paciupeHne U CKaTue
6.6 Temmnepatypa. CBs3b TEMIEpaTypbl CO CKOPOCTHIO TEIJIOBOTO
' IBIDKEHUS YaCTHI]
6.7 Buyrtpennsis sneprusi. CriocoObl M3MEHEHUsI BHYTPEHHEU
) SHEPTrUH: TEIJIoNnepeaaya U COBEPIIEHUE paOOTHI
6.8 Bunpl Ttemnonepenauu: TEIIONPOBOJHOCTh, KOHBEKIIMS,
' U3JIy4YEHHUE
6.9 KomunuectBo Temnorel. Y aeapHas TEIIOEMKOCTE BEIIECTBA
6.10 TemooOMeH U TETIOBOE paBHOBECHE. Y paBHEHUE TEIIIOBOTO
6 ' Oaimanca
6.11 [InaBneHne M OTBEpJEBaHHE KPUCTANIMYECKUX BEIIECTB.
' VY nenpHas TEILIOTA IUIABJICHUS
[TapooGpazoBanue u kouaeHcaius. Mcnapenume. Kunenwue.
6.12 VYaenebHas  TemioTa — mapooOpazoBaHUsA.  3aBUCHMOCTH
TEeMITepaTyphbl KATICHHUS OT aTMOC(HEPHOTO JTaBICHUS
6.13 BraxxaocTs Bo3myxa
6.14 OHeprus TOIUIMBA. Y IeNbHAs TEII0TA CrOPAHUS
[punnuns! padotel TemnoBsix asurarenedt KIIJ[ Temnosoro
6.15 nBuratens. TeruioBble JBUTATENM W 3alllUTa OKPYKAIOIIEH
Cpenbl
6.16 3aKOH COXpAaHEHMsI W TPEBpAIICHUS SHEPIUU B TEIUIOBBIX
' npoueccax
[IpakTuueckue padbOTHI:
OneITEl MO0 OOHAPYKEHUIO NEHCTBUS CHI MOJEKYJISPHOTO
MIPUTSKEHUS.
6.17 OnbIThl MO BBIPALIMBAHUIO KPHUCTAJJIOB IMOBAPEHHON COIHU

WJIM caxapa.

OneITel IO HAOMIOJEHUIO TEIJIOBOTO PACIIMPEHUS Ta30B,
KUJKOCTEH U TBEPABIX TEIL.

Omnpenenenue JaBleHUs BO3yXa B OaJUIOHE MITIPHIIA.

60



OnbITEI,  JIEMOHCTPHUPYIOIINE  3aBUCHMOCTh  JIaBJICHUS
BO3/1yXa OT €ro 00bEéMa 1 HarpeBaHus U OXJIAXKICHHUS.
[IpoBepka rumoTe3bl JUHEWHOW 3aBUCUMOCTH  JJIMHBI
CTONIOMKA JKUIKOCTH B TEPMOMETPUYECKOH TpyOKe OT
TEeMITepaTypHhI.

HaGOmonenne wu3MeHEHHsT BHYTPEHHEH OJHEpruu Teja B
pe3yibTaTe Teruionepeaayd U padoThl BHEITHUX CHIL.
UccnenoBanue sBIEHUS TEIUIOOOMEHA MPU CMEITMBAHUHU
XOJIOJIHOW U rOpsideil BOJIBI.

OrmpezenieHne KOJIUYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
MIPHU TEIUIO0OMEHE C HArPEThIM METAJUTMYECKUM LIHITAHIPOM.
Ormpenenenne yaeabHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue nporiecca UCIapeHus.

OrmpezenieHne OTHOCUTEIILHON BIIAXKHOCTH BO3/yXa.
Omnpenenenue ynenbHON TEIIOTHI TUIABICHUS JIbJIA.

6.18

6.19

dusnueckue  ABICHHUA B INPHUPOJE:  MOBEPXHOCTHOE
HaTSOKEHHE U KalWUISpHbIE SIBICHUS B IPUPOJIE, KPUCTAIIIbI
B mpupoje, uzinydeHue CojHLA, 3aMep3aHue BOJOEMOB,
Mopckue Opu3bl; 00pa3oBaHKe pOCHl, TyMaHa, HHEsl, CHeTa.

Texnuueckue YCTPOMCTBA: KaIlluJUIspBL, [IPUMEPBHI
WCIIOJIb30BAaHUS  KPUCTAJUIOB, >KMJIKOCTHBIM TEPMOMETD,
JATYMK TEMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS JIOMOB,
TUTPOMETPHI, ICUXPOMETp, MapoBas TypOWHA, JBUTaTENb
BHYTPEHHETO CrOpaHUsl.

OJIEKTPUYECKHE 1 MAT'HUTHBIE ABJIEHUA

7.1 DnekTpusaius Tel. [[Ba posia aMeKTpUIECKUX 3apsiaoB
B3aumopneiictBue  3apsbkeHHBIX  Ten.  3akoH  Kynona

7.2 (3aBHCUMOCTH CHJIBI B3aUMOJCUCTBUS 3apsHKEHHBIX TENl OT
BEJIMYMHBI 3aPSTI0B U PACCTOSHUS MEX]TY TEITaMHU )
Onexktpuueckoe mnone. Hanpsyk€HHOCTh  AIIEKTPUUYECKOTrO

7.3 nonia. [IpuHIUN Cynmepro3uIK SIEKTPUUYECKUX Toyel (Ha
Ka4eCTBEHHOM YPOBHE)
Hocutenn  snekTpudeckux  3apsaoB.  DJIEMEHTApHBIN

7.4 anektpudeckuid 3apsa. Crtpoenue artoma. I[lpoBoaHuMku U
TUDJICKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTro 3apsiaa

76 DNEeKTPUUYECKUI TOK. Ycnosus CYyILIECTBOBaHUS

' AIEKTPUIECKOTO TOKA. VICTOUHUKY TOCTOSIHHOTO TOKA

77 JIeHiCTBUST DJEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE,

' MarHiTHOE). DIEKTPUYECKUN TOK B JKUJIKOCTSIX U ra3ax

78 Onektpuueckass nenb. Cuna  Toka.  DJIEKTPUYECKOE

' HanpsHKEHUe

79 ConpoTuBiieHUE NPOBOJHHUKA. YAEIBHOE COMPOTUBICHUE

) BEIIECTBA

7.10 3akon OMa 11 yyacTKa Lenu

711 [TocnenoBarensHOE u napajieabHoe COCIMHEHUE

' MIPOBOTHUKOB
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PabGoTa 1 MOIIHOCTB JEKTPUUYECKOTO TOKa. 3aKoH J[xoyrmst —

7.12
Jlenna
713 DNeKTpuUecKne IeNu W TOTPEOUTENH  AIEKTPUUICCKOM
' sHepruu B ObITy. KOopoTKoe 3aMbIkanme
714 ITocTtosguable MarHuTel. B3auMopmeiicTBHE  ITOCTOSHHBIX
' MarHuTOB
715 MaruutHoe moie. MarautHoe mosae 3eMIId U €ro 3HaueHUe
' IS )KU3HU Ha 3eMiie
716 OnbiT Opcrena. MarHUTHOE TMOJI€ AJIEKTPUYECKOTO TOKA.
' [IpuMeHeHne 37eKTPOMarHuTOB B TEXHUKE
JlelicTBUe MAarHMUTHOTO TIOJISI HA NPOBOJAHUK C TOKOM.
717 DNeKTpoABUTATENIb IMOCTOSIHHOTO TOKa. Vcmonb3oBaHue
' JJIEKTPOJBUIaTeNe B TEXHUYECKHX YCTPOWCTBAX W Ha
TpaHCIIOpTE
718 Onwitel Dapanes. SIBneHUE SIEKTPOMArHUTHON HMHIYKIHH.
' [IpaBuio Jlenna
OnekrporerepaTop. CrocoObl MOTYYCHHS DIICKTPUICCKOU
7.19 SHEPTHH. DJIEKTPOCTAHIIMN HAa BO30OHOBIIIEMBIX HCTOYHHKAX
SHEPTUHU
[IpakTuueckue padbOTHI:
OneIThl 10 HAOMIONEHUIO SJEKTPHU3AIMH TeNl HHAYKIUEH U
MIPU COMPUKOCHOBEHHH.
UccnenoBanue  OeHCTBUS  DJIEKTPUYECKOTO  MOJSL  Ha
MIPOBOTHUKH U JUDJICKTPUKH.
COopka wu mpoBepka pabOTHl ANEKTPUUYECKOW  IIemH
IIOCTOSSHHOI'O TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.
N3mepenue u perynmpoBaHue HAPSIKEHUSI.
UccnenoBanue 3aBUCMMOCTH CHUJIBI TOKA, HIYIIETO 4Yepe3
pEe3UCTOp, OT CONMPOTUBIIEHUS PE3UCTOpPA M HANPSLDKEHUS Ha
pe3ucrope.
OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTH 3JIEKTPUUECKOTO
COTIPOTUBJICHUS TPOBOJHHUKA OT €ro JUIMHBI, TUIOMIAIN
7.20 MONEPEYHOr0 CEYEHUsl U MaTepuaa.

[IpoBepka  mpaBuiia  CJIOKEHHUS]  HANPsDKCHUH  TIpH
MOCJIEIOBATEIbHOM ~ COEIMHEHMH  JIBYX  PE3HCTOpPOB.
[IpoBepka mpaBuna sl CHJIBI TOKa TMPH MapaieIbHOM

COCTMHEHUU PE3UCTOPOB. OnpeneneHue paboTHI
ANMEKTPHYECKOTO  TOKa,  WJAYIIEro  4epe3  Pe3ucTop.
Onpenenenue MOIIHOCTH AIIEKTPUIECKOTO TOKa,

BBIJIETIIEMON Ha pesucrope. MccnenoBaHue 3aBUCUMOCTH
CWJIBl TOKA, MAYIIETO Yepe3 JaMIOuKy, OT HaIpshKEHUs Ha
Heil. Omnpenenenne KIIJ[ warpeBarena. Wccnenoanue
MardiuTHOTO  B3aMMOJACHCTBHS  IIOCTOSHHBIX  MarHuTOB.
M3ydyeHne MarHMTHOTO MOJIs NOCTOSIHHBIX MarHUTOB MPU HX
o0beMHEHNN © pazaencHuu. lccrienoBanue AeWCTBUS
AJIEKTPUYECKOTO0 TOKA HAa MAarHUTHYIO CTpeNiKy. OTbITHI,
JEMOHCTPUPYIOUIUE 3aBUCHUMOCTb CHJIbl B3aUMOJICHCTBHS
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KATYIIKX C TOKOM W MarHuTa OT CWJIBI TOKA M HaIllpaBJICHHUS
TOKa B Karylke. M3ydeHue NeiCTBHS MArHUTHOIO IIOJIA Ha
IIPOBOJIHUK ¢ TOKOM. KoHCTpynpoBaHue 1 n3ydyeHue paboThl
anekrpoasurarens. M3mepenue KII anexTpoaBuraTenbHOM
ycTaHOBKH.  OmbITBI 1O  MCCICNOBAHUIO  SIBICHHUS
JJIEKTPOMAarHUTHONM HMHIYKUUU: HCCIEAOBAaHUE HW3MECHEHUHN
3HAYEHUS U HAIIPABJIICHHUs HHIYKIIMOHHOT'O TOKA

7.21

7.22

Ouznyeckue SABICHUS B MPUPOJE: IICKTPUUECKUE SIBICHUS B
aTMocdepe, STEKTPUUSCTBO JKUBBIX OPraHU3MOB, MAarHUTHOE
nosie 3eMiiu, JIpeid MOoIrCOB, PO MArHUTHOTO TOJS IS
YKU3HU Ha 3eMJIie, MOJISIPHOE CUSTHUE

TexHuueckue  yCTpOMCTBA:  BJIEKTPOCKOI,  aMIIEpMETP,
BOJIBTMETP, pEOCTaT, CUETYMK 3JICKTPUUYECKON HHEpPruu,

AJIEKTPOOCBETUTEIILHBIC puOOopHI, HarpeBaTeIIbHBIE
AIEKTPONPUOOPHI (mpumepsr), ANEKTPUICCKUE
MPEIOXPAHUTENIN,  JJIEKTPOMArHUT,  JJICKTPOJBUTATENb

IIOCTOAHHOI'O TOKA, rCHCPAaTOp NOCTOAHHOI'O TOKA

9 KJIACC
Kon
pasena Kon snemenra IIpoBepsieMble 37IEMEHTHI COJIEPIKaHUS
MEXAHUWYECKMUE ABJIEHUA
81 Mexa}Hqucxoe nBkeHue. MatepuanbHas Touka. Cucrema
orcuéra
8.2 OTHOCHUTETHHOCTh MEXaHUIECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHHE
8.4 HepaBHomepHoe mnpsiMonuHelHoe nBuxeHue. CpeaHss u
MT'HOBEHHAsI CKOPOCTH TeJla IPH HEPABHOMEPHOM JIBIKEHHH
8.5 Y ckopenne. PaBHOYCKOpEHHOE MPSIMOIIMHENHOE IBUKEHHE
8.6 CoOoauoe nanenue. OnbITel [anunes
PaBHOMEpHOE ABMXkeHME 1O OKpYKHOCTH. [lepnon n wactora
8.7 oOpalieHus. JIuneitnas " yIJ10Bast CKOPOCTH.
8 LleHTpOCTpEMHUTENILHOE YCKOPEHUE
8.8 [Tepsrrit 3akon HeroToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperuit 3akon HeroTona
8.11 [IpuHIUIT CyTIEPIIO3UITUHN CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHMs: cujia TPEHHsI CKOJIbKEHUS, CHJIa TPEHUS MOKOH,
JpyTUe BUIBI TPEHUS
814 Cuna TSKECTH W 3aKOH BCEMHUPHOTO TATOTEHHS. Y CKOpEHHUE
CBOOOHOTO Ta/ICHUS
8.15 JiBmxenue mnnaHer Bokpyr Comnua. IlepBas kocmmueckas

ckopocTh. HeBecoMOCTh U meperpy3ku
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8.16

PaBHOBecue mMaTepranbHON TOYKU. AOCOTIOTHO TBEPAOE TEIO

8.17

8.18
8.19
8.20
8.21

8.22

PaBHOBecue TBEpAOro Tea ¢ 3aKPEIUIEHHON OCBIO BPAILCHUS.
MowmeHT cuisl. LeHTp TspKecTH

Nmnynbce Tena. M3menenne nmnyibca. IMIynsc cuiibl
3aKOH COXpaHEHUS UMITYJIbCa

PeaktuBHOE NBHXKEHUE

Mexannueckast paboTa ¥ MOITHOCTh

Pabora cun TspKecTH, ynpyroctd, TpeHus. CBs3b SHEPTUU U
paboThl

8.23

8.24
8.25
8.26

[NorennuanpHast SHEpPrus  Tela, MIOTHSITOTO HaJl
MMOBEPXHOCTHIO 3eMIIU

[ToTennmanpHast YHEPTUs CKATOU MPYKUHBI
Kunernueckas sneprus. Teopema 0 KWUHETUYECKOM SHEPIUU
3aKOH COXpaHEHMsI MEXaHUYECKON YHEPIUH

8.27

8.28

8.29

[IpakTuueckue pabOTHI:

OrmpeneneHne cpeaHeld CKOPOCTH CKOJIbXKEHUsS Opycka Wiu
JBUKEHHUS IIapUKa [0 HAKIOHHOM IIOCKOCTH. OnpezaeneHue
YCKOPCHUA TCJIa IMpU PaBHOYCKOPCHHOM [JBHUKCHHHU II0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IIYTM OT BPEMEHM IIpH
PaBHOYCKOPEHHOM JIBIKEHUHU 0€3 HaualbHOW CKOPOCTH.
[IpoBepka rumnoressl: €Ciu MpU paBHOYCKOPEHHOM JIBHKEHHUH
0e3 HaualbHON CKOPOCTH MYTHU OTHOCSITCS KaK PsJl HEUETHBIX
YHUCE]I, TO COOTBETCTBYIOIIME IPOMEXYTKH  BPEMEHU
OJINHAKOBBI.

HCCJ’ICI[OB&HI/IG 3aBUCUMOCTHU CHJIbBI TPCHUA CKOJIbXKCHUA OT
CWJIBI HOpMabHOTO naBieHus. Onpenenenue kodpduirenta
TPECHUA CKOJIbKCHUA. Onpez[eneHI/Ie )KECTKOCTH MMPY>XUHBI.
Omnpenenenre pabOThl CHIBI TPEHUS TMPH PaBHOMEPHOM
ABHUXKCHUN TCJia 1o FOpHSOHTaHBHOfI IMOBCPXHOCTH.
Omnpenenenre padOTHI CHIIBI YIIPYTOCTH TIPU MOIBbEME Tpy3a C
HUCIIOJB30BaHUEM HEIIOABUXXHOI'O U ITIOJABUXHOI'O 0JIOKOB

dusndyeckue SBICHUS B nopupoac: MNpUIMBbBI W OTJIUBEI,
JABMOKCHHUEC  IIJIAHCT ConHeyHOH CUCTCMbI, PCAKTUBHOC
JABUXXCHUC )KHUBBIX OPTaHU3MOB

TexHu4eckue yCcTpoNCTBA: COUAOMETP, JATYMKHU IMTOJOKEHHUS,
pacCTOSHUS U YCKOPEHHUS, PAKETHI

MEXAHUWYECKUE KOJIEBAHMA 1 BOJIHBI

KonebarensHoe JABHKCHUC. OcHOBHBIC XapPaKTCPUCTHUKU

9.1 KOJIeOaHUH: TIEPHO/I, YaCTOTa, aMIUTUTY/Ia

92 MaremaTuueckuii U NpYyKUHHBIM MasTHUKHU. [IpeBpamieHue
SHEPTUU MPHU KOIeOaTEIILHOM JIBHKEHUU

93 3aryxatomme  kojeOaHWs. BbIHyXIeHHble  KojeOaHusl.
Pe3onanc

94 Mexanudeckre BOdHBI. CBOWCTBA MEXAHWMYECKHX BOJIH.

HpOI[OJIBHBIe U TOINCPCUYHBLIC BOJIHBI. I[HI/IHa BOJIHBI H
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9.5
9.6

9.7

9.8

9.9

CKOpOCTh €€ pacmpocTpaHeHus. MexaHHMYecKHue BOJHBI B
TBEP/IOM Telle, CCCMUYECKUE BOJTHBI

3ByK. ['/poMKOCTb U BbICOTa 3ByKa. OTpakeHue 3ByKa

NudpasByk u yapTpa3Byk

[IpakTuueckue padbOTHI:

Onpenenenue YaCcTOTBI u nepuozaa KoseOaHuit
MaTeMaTU4eCKOro MasiTHUKA.

Omnpenenenue 4acTOThl U MepHoAa KoseOaHUl MpPY>KHMHHOTO
MasTHHKA

Uccnenosanue 3aBHCHUMOCTH nepuoja KoseOaHuit
MOABEIICHHOTO K HUTH T'py3a OT IIuHbl HUTU. MccnenoBanue
3aBUCHMOCTH ME€pHOJia KOJIeOaHH MPYKUHHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH TIEpHOJIa KOJeOaHUit
rpy3a, IOJBEHICHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTU
pyXUHbBL. M3Mepenne yckopeHus: CBOOOHOTO TaICHUS

®dusnueckue SIBJICHUS B npupoac: BOCIIPUATHE 3BYKOB
JKUBOTHBIMHU, 3CMIICTPSACCHUC, celicMUYecKue BOJIHBI, IYHAMH,
29X0

Texuuueckue YCTPOMCTBA: 3XO0JIOT, UCIIOJIb30BaHUE
yJIBTPa3ByKa B ObITY U TEXHUKE

OJIEKTPOMAT'HUTHOE I1OJIE Y SJIEKTPOMAI'HUTHBIE BOJIHbBI

101 DJEeKTPOMarHUTHOE  MoJjie.  DJEKTPOMArHWTHBIE  BOJIHBI.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJTH

10.2 [Ikana 31eKTPOMarHUTHBIX BOJIH

103 OnekTpoMarauTHas mpupoga cera. CKOpPOCTh CBeTa.
BonHOBBIE CBOMCTBA CBETA

10 [IpakTuueckue padbOTHI:

10.4 W3yueHne CBOWCTB 3JEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOWIBHOTO TenedoHa
duznyeckue SBICHUS B NMPUPOE: OMOJOTHYECKOE JIEHCTBHE

10.5 BUJMMOTO,  YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
W3ITydeHUN

106 Texnuueckune YCTPOMCTBA: } HCIIOJIb30BAHUE
3JIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3U

CBETOBBIE SABJIEHU A

111 JIyueBas monens cBera. Mcrounuku cBeta

11.2 [IpsimonuHEITHOE pacIpoCTpaHEHHUE CBETA

113 Otpaxenue cera. [lmockoe 3epkano. 3aKOH OTpakKeHUS
cBeTa

1 114 [Ipenomnenne cBera. 3akoH mnpenomiieHHst ceera. [lomHoe

BHYTpPEHHEE OTPAXKCHHUE CBETA

11.5 JInnza. Xox jiydei B JINH3E

116 Onrtuyeckass cucrtema Qoroamnmnapara, MHKPOCKONa U
TEJIECKOIa

11.7 I'maz kak onrThueckas cucrema.  biauM30opykKocTh U

AaJIbHO30PKOCTDb
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Paznoxxenue Oemoro cBera B crekTp. Omnbitel HbroTOHA.

118 CrnoxeHue ceKTpajbHbIX IIBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCHUMOCTH  yIjla OTPaXKCHMsI CBETOBOIO
Jayd4a OT yIJia NaJeHHUsL.
N3yuenne XapakTepUCTHK M300pakeHHUs NpeaMera B
IIJIOCKOM 3€pKaJie.
HccnenoBanue 3aBUCUMOCTH yIjla IMPEJIIOMIIEHHS CBETOBOIO
11.9 Jy4a OT yIJIa MTaJIeHUs Ha TPAHULIE «BO3YX — CTEKIION.
[Tonyuenune n300pakeHH ¢ MOMOIIBIO COOMPAIOIIEH JTUH3HI.
Omnpenenenre (GOKYCHOTO PACCTOSHUS U ONTUYECKON CHIIBI
coOuparomiei JIMH3bI.
OnbIThI 110 Pa3JIKEHUIO OEJI0ro CBETa B CIIEKTP.
OnelTbl 1O BOCHPUATHIO ILBETA MPEIMETOB IpPU  HX
HaOJIIOCHNH Yepe3 LIBETOBBIE (PUIIBTPHI
®duznyeckue sBiIeHUs B npupoje: 3atMmenus Connna u JIyHsl,
11.10 IIBETa TeJ, ONTHYECKUE SBJICHHS B atMocdepe (uBer Heba,
pedpakius, pagyra, MUPax)
11.11 TexHUYEeCKUEe yCTPOMCTBA: OYKH, IMEPHUCKOMN, (oToamnmapar,
ONTUYECKUE CBETOBOBI
KBAHTOBGIE ABJIEHUA
121 OmnbiThl Pe3epdopaa u mnanerapHast Mozenb aroma. Mozenb
aroma bopa
122 Hcnyckanne u morjiomeHue cBera aroMoM. KBaHTHI.
JInnenyaTsle CIIEKTPbI
12.3 PaguoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3IydeHHs
124 Crpoenne atoMHOro sjapa. HykioHHas Mozaenb aTOMHOIO
sapa. M3oTonsl
195 PagnoaktuBHble mpeBpamieHus. llepmon  momypacmana
aTOMHBIX sI7IEp
126 SAnepHble peakuuu. 3aKOHBI COXpPAHEHHS 3aps0BOTO U
MacCOBOI'0 YHCEI
12.7 OHeprus cBA3M aTOMHBIX siiep. CBsI3b MACChl U SHEPTUU
12 128 Peakuuu cuHTe3a u geneHus spep. McTouHukM sHeprum
CouHIta 1 38311
12.9 SnepHas >Hepretuka. JledcTBUE paJllOaKTUBHBIX U3JIy4CHUI
Ha >)KMBbIE€ OPTAaHU3MBbI
[IpakTuueckue padbOTHI:
HaGmtogenne  CIUIOIIHBIX W JUHEWYAThIX  CHEKTPOB
1210 U3ITy4EeHUsl.
HccnenoBanne TpEeKOB: HM3MEPEHUE DSHEPIUM YACTHIBI 10
TOpMO3HOMY TTYTH (110 (hoTOoTrpadusim).
W3mepenue paanoakTUBHOTO (poHa
®usnueckue  SABICHUS B INPUPOJE:  €CTECTBEHHBIN
1211 panuOaKTUBHBIN (DOH, KOCMHMUYECKHE Iy4H, Pa/HOaKTHBHOE
U3JIy4yeHue MPUPOAHBIX MUHEPAJIOB, neiicTBue

PaMOaKTUBHBIX U3JTyYE€HUI Ha OpraHU3M YeJOBeKa
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TexHuueckue yCTpONCTBA: CHEKTPOCKOMN, WHIWBUAYATbHBIN

12.12
JO3UMETp, KaMepa Bunbscona
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IMPOBEPAEMBIE HA OI'D ITIO ®U3UKE TPEBOBAHUMSA K PE3YJIBTATAM
OCBOEHUSA OCHOBHOWM OBPA3OBATEJBHOM IPOIPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon
NpPoBePSIEeMOro
TpedoBaHus

IIpoBepsiemble TpeOOBaHUSI K NPpPeIMETHBLIM pe3yjbTaTam 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

[Tornmanue ponu GU3MKH B HAYYHOW KapTUHE MHPa; C(HOPMHUPOBAHHOCTH
0a30BBIX TPEJCTABICHUA O 3aKOHOMEPHOW CBSI3M W IIO03HABaEMOCTH
SBIIGHUH  TPUPOABI, O  POJH  DJKCIEpUMEHTa B  (QU3UKE, O
cucreMooOpasyomieil poiar (U3MKH B Pa3BUTHH E€CTECTBCHHBIX HAYK,
TEXHUKU U TEXHOJOTUH, 00 IBONIONUHN (DU3MYECKUX 3HAHUA M UX POJIH B
IIEJIOCTHOM €CTECTBCHHOHAYYHOW KapTUHE MHpA, O BKJIAJE POCCHUCKHUX U
3apyOeKHBIX YICHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHCHHE TPOIIECCOB
OKPY’KaIOIIero MUpPa, Pa3BUTUE TEXHUKU U TEXHOJIOTUI

3HaHus O BUAAX MaTepuM (BELIECTBO U I0JIE), O JBHKEHHUU Kak crocobe
CYIIECTBOBaHHS MaTepuu, 00 aTOMHO-MOJICKYJISIPHOW TEOPHUH CTPOCHUS
BEIECTBA, O (PU3NYECKOM CYIIHOCTU SIBJICHMH NMPUPOJBI (MEXaHMUYECKHX,
TEIUIOBbIX, 3JIEKTPOMAarHUTHBIX U KBAaHTOBBIX); YMEHUE pa3INyaTh SBJICHUS
[0 ONHUCAHUIO MX XapaKTepHbIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3MYECKOe SIBICHHUE; YMEHHUE PACIIO3HABATh
NPOSIBIIEHUE M3YYEHHBIX (M3NYECKUX SBICHUH B OKpYXKalOIIeM MHUpE,
BBIJIETISIS MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'IaI[eHI/Ie OCHOBaMH ITOHATHIHOI'O amnmnapara 1 CHUMBOJIMYECKOI'O sA3bIKa
(1)I/I3I/IKI/I U HCIIOJB30BAHHUC HX JIA PCIICHHUA y‘Ie6HBIX 3ala4; YMCHHUC
XapaKTECPHU30BaATh CBOICTBa TCII, q)nanqecxne SABJICHHUA U IIPOLECCCHI,
HCIIOJIb3Y Q)yHHaMCHTaHLHLIe 1 OMIIMPHUYCCKUC 3aKOHBI

YMeHne onuchBaTh HU3YUCHHBIC CBOICTBA TE€I H (1)I/I3I/I‘~I€CKI/I€ SIBJICHUA,
HCIIOJIb3Y (1)I/I3I/I‘-ICCKI/IG BCINYHHBI

BrnaneHne ocHOBaMU METOAOB HAyYHOTO MO3HAHUS C YUETOM COOIIOCHUS
npaBuJI 6€30mMacHOro Tpyaa: HabMoieHHe PU3NUECKUX SBIICHUM:

YMEHHE CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY W3
JTaHHOTO Habopa o0OPYIOBaHUS MO HHCTPYKIIMH, OTTUCHIBATH XOJ] OIBITA H
3aMKCHIBATh €T0 PE3yNbTaThl, HOPMYITHPOBATH BHIBOIBL;

MPOBEJICHUE TPSMBIX W KOCBEHHBIX H3MEPCHHH (PU3NICCKUX BEITUYHH:
YMEHHE  IUIAaHHpPOBaTh  W3MEPEHHUs,  CaMOCTOSATENbHO  COOMpATh
IKCIIEPUMECHTAIILHYIO YCTAHOBKY 110 WHCTPYKIIHH, BBIYUCIATH 3HAYCHUC
BEJIMUMHBI U aHAJTM3UPOBATh MOTYyYEHHBIE PE3YNIbTATHI ¢ YIETOM 3aJaHHON
MOTPEITHOCTH PE3YJTATOB H3MEPEHUI;

MPOBEICHHE HECJIOKHBIX IKCIIEPUMEHTATBHBIX UCCJICTOBAHHUIA;
CaMOCTOSITEIILHO COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAHOBKY W IPOBOJUTH
WCCJIEIOBAHHUE 0 MHCTPYKIUU, TPEICTABNIATH MONYyUYEHHBIE 3aBHCHMOCTH
GU3MYECKUX BEIMYMH B BHAEC TaOmui © TpaduKOB, YUUTHIBATH
MOTPEIIHOCTH, JENIaTh BBIBOJBI IO PE3YJIbTATaM UCCIICIOBAHHUS

[ToHnMaHue XapaKTEpPHBIX CBOMCTB (PU3MYECKHX MOAeJel (MaTepuanbHas
TOUYKa, aOCONIOTHO TBEPIOE TENO, MOJEIHU CTPOCHUS ra3oB, KUAKOCTEH U
TBEPABIX TEJI, IJIAHETApHAs MOJAEIb aroMa, HyKJIOHHAas MOJEIb aTOMHOI'O
s7Ipa) ¥ YMEHUE MMPUMEHATD UX IS 0OBsICHEHUST (DHU3NYECKUX TTPOIIECCOB
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YMenue o0BACHATH (U3MUECKHUE MPOLIECCH M CBOICTBA TEJ, B TOM YHCIIE U
B KOHTEKCT€ CHTyallUd MPaKTUKO-OPHEHTUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBUIIBISATH HPUYMHHO-CICACTBEHHBIE CBSI3M M CTPOUTH
OOBSICHEHHE C OINMOpOM Ha H3Yy4YEHHBIE CBOWCTBA (DU3MYECKUX SIBICHHIH,
(du3nyecKre 3aKOHBI, 3aKOHOMEPHOCTH U MOJIEITU

YMeHue pemiath pacu€éTHbIC 3aauu (Ha 6a3e 2 — 3 ypaBHEHHMI ), HCTIONB3YS
3aKOHBI M (JOPMYJIBI, CBSA3BIBAIONINE (PU3UUECKUE BEIIMYUHBI, B YaCTHOCTH,
3aMUChIBaTh KPAaTKOE YCJIOBUE 3aJlauM, BBISBISATH HEAOCTAIOUINE JIaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOAWMBIE [UIsI €€ pEIICHUs,
UCIIOJIb30BaTh CIIPABOYHbIE JaHHbBIC, MPOBOJUTH PacuéThl U OLEHUBATH
PEATUCTUYHOCTH TOTYYEHHOTO 3HAYCHUS (PU3UYECKON BEITUYHUHBI; YMEHUE
ONpeAeNATh Pa3MEepHOCTh (U3NYECKOM BEIMUYUHBI, TOJIYYCHHOW TpU
pelIeHuN 3a1a4u

YMeHHe XxapakTepu30BaTh MPUHIMIIBI JEHCTBHSI TEXHUYECKUX YCTPOMCTB, B
TOM 4YHcie OBITOBBIX MPUOOPOB, M MPOMBIIIJIEHHBIX TEXHOJIOIMYECKHX
IPOIIECCOB MO WX ONMHCAHUIO, UCTIONB3Ys 3HAHUS O CBOMCTBAX (hPU3MYECKHUX
SBJICHUH U HEOOXOAUMble (PU3MYECKHE 3aKOHOMEPHOCTH

10

11

YMeHue HucIoab30BaTh 3HAHUS O (PU3NYECKUX SIBJICHUSX B ITOBCEJHEBHOU
XKHU3HU 751 o0ecriedyeHnss 0€30MacHOCTH TpU OOpameHnu ¢ OBITOBBIMHU
npubopaMH ¥ TEXHUYECKUMH YCTPOWCTBAMH, COXPaHEHHUS 3I0POBbS M
COOJIIOACHUSI HOPM SKOJIOTHYECKOTO IOBEJACHUS B OKPYXKAaIOIIEH cpene;
NOHUMaHWe HEOOXOJUMOCTH TPUMEHEHUS JOCTIKEHUM (QHU3UKH U
TEXHOJIOTUH IS PAllMOHATBHOTO MPHPOIOTIONH30BAHUS

OnblIT moucka, TMpeoOpa3oBaHMs W  NPEACTaBICHUs HHPOpPMALUU
¢u3nyecKkoro  coiepkKaHUsl C  HCIOJIb30BAHMEM  MH(OPMAaLMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTMI; yMEHHME OLEHUBATh JIOCTOBEPHOCTH
MOoJIydeHHOW  WH(pOpPMAIlMd HAa OCHOBE HWMEIOIIMXCA 3HAHUW W
JIOTIOJTHUTEIIbHBIX MCTOYHUKOB; YMEHHWE HCIIOJIb30BAaTh IIPHU BBINOJIHEHUU
y4eOHBIX 33JaHU HAYYHO-TIOMYJSIPHYIO JIUTEpaTypy (QHU3NYECKOTro
COJIepKaHus, CIIPAaBOYHbIE MaTEPUabl, pecypchl ceTh MHTepHET; BiageHue
0a30BbIMU HaBBIKaMH NpeoOpa3oBaHMsl MH(DOpPMALIUM U3 OJHOM 3HAKOBOM
CHUCTEMBl B JIpYI'yl0; YMEHHE CO3/laBaThb COOCTBEHHbIE HUCbMEHHBIE U
YCTHBIE COOOIIEHHS] HA OCHOBE MH(OPMALIUU U3 HECKOJIIBKMX HCTOYHUKOB
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IHHEPEYEHbB 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D ITO
PU3UKE

IIpoBepsieMblii 3JIEMEHT COePKAHUS

Koxn
MEXAHWYECKUE SABJIEHUA
11 Mexanuueckoe — aBumxkeHue.  MarepuanbHas — Touka.  Cucrema  oTcuéra.
OTHOCHTENBHOCTD IBHKEHUS
PaBHOMepHOE M HepaBHOMepHOe nBHkeHHE. Cpenusas ckopocts. Popmyna i
1.2 BBIYHCIICHUS CpeaHel ckopocTu: V = S/t

PaBHOMepHoe HpﬂMOJIPIHCfIHOC JABUXKCHUC. 3aBUCHMOCTh KOOpAuWHAThBl TEjla OT
BPEMCHHU B CJIy4a€ PaBHOMEPHOI'O HpﬂMOJ’IHHCﬁHOFO JBHXKXCHUA:

1.3 (1) =x,+ut

I'paduxn 3aBucuMOCTH OT BpEMEHU Ul MPOEKUUU CKOPOCTH, MMPOEKIUU
IIEPEMELICHMS], TyTH, KOOPAUHATHI IPA PABHOMEPHOM IIPSIMOJIMHENHOM JBUKCHUH

3aBHCUMOCTh KOOpAWHAThl TE€Jla OT BPEMCHHU B ClIydaC PABHOYCKOPCHHOI'O
Hpi[MOJIHHCfIHOFO JABHXKCHHA:

] iy

-le:f:l = 1-.|;|: * f_ax *

@opmynbl I NPOEKUUU IEPEMELICHUS, MPOCKUUH CKOPOCTH U IPOEKIUU
YCKOPEHHS ITPU PAaBHOYCKOPEHHOM MPSMOJIUHEUHOM JIBUKEHUM:

2
t
s (y=uy, -t =
14 31() Dox "I +ay 2
U_\'('f) =Upy T4, L,

a,(f)=canst,

a3 o]

- =72
Uay Uis “l 8y

I'paduku 3aBUCUMOCTH OT BpEMEHU ISl TPOEKIUHN YCKOPEHUs, POEKIIUU CKOPOCTH,
MIPOEKIMN MEepPEMENICHUS, KOOPAWHATHI IPU PABHOYCKOPEHHOM IPSMOJIMHENHOM
JBUYKEHUHU

CBobonnoe mnanenue. dopmynbl, omMchIBaroIMe CBOOOJHOE MaJeHHE Telaa IO
15 BEpPTUKAIU (IBM)KEHUE Tela BHU3 WM BBEPX OTHOCUTENILHO MOBEPXHOCTH 3€MJIN).
' I'paduku 3aBHCHUMOCTH OT BPEMEHU JUTSl IPOESKIIMHU YCKOPEHUS, TPOSKIIMH CKOPOCTH
¥ KOOPAMHATHI IPH CBOOOIHOM IaJIEHUH Tejla 110 BEPTUKAIIN

CkopocTh paBHOMEPHOTO JIBUKEHHUSI Tella 1o OKpyxHocTH. HanpaBienue ckopocTH.
®opmynia 71 BBIYUCICHHS CKOPOCTH Yepe3 paauyC OKPYKHOCTH H TEPHOJ

oOpareHus:
1.6 2R
b=
T

LlenTpocTpeMutensHoe  yckopeHue.  HampaBineHue — LEHTPOCTPEMHTEIBHOIO
yckopenusi. @opmyra sl BBIYUCIIEHUS] YCKOPEHUS:

70



_u
W R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIeHHUs:
vl
T

1.7

1.8
1.9

1.10

1.11

Macca. IInoTHOCTB BCIIICCTBA. dbopMyJIa JJI1 BBIYUCIICHUA ITJIOTHOCTH

_m
vV

Cuna — BektopHas ¢pusudeckas BennunHa. CIIokeHUe CUIT
SIBnenne nnepnuu. llepssiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-a
CoHanpaBlIeHHOCTh BEKTOpA YCKOPEHUS Tela M BEKTOpa CHJIbl, IEHCTBYIOILIEH Ha
TEJ0
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:

Fy y=-F_,

1.12

1.13

1.14

TpeHHe IOKOAA U TPCHHUC CKOJIbIKCHUS. CDopMlea IJI1 BBIYUCIICHUS MOAYJIA CHJIbL
TPECHUS CKOJILXKCHUA:

Frpzu-;‘*.i'

Hedpopmarnuss Tenma. VYmpyrue u Heynpyrue naedopmanuu. 3aKOH — yIpyrou
nedopmanuu (3akoH ['yka):

F=k-Al

BcemupHoe Trorenne. 3aKk0H BCEMUPHOTO TATOTEHHUS:

My - 1My
F=G. .1 _2

R
Cwita TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaCHUSI.

dopmyna ajsi BEBIYUCICHUS CUJIBI TSHKECTU BOJHM3H MOBepXHOCTH 3emun: F = mg.
Jemxenue mnanet Bokpyr Cousnia. [lepBas kocMuueckas ckopocts. HeBecomocTs u
neperpy3ku

1.15

Nmnynbe Tena — BekTopHast (pusnyeckasi BeIHUMHA.

p=mi
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Nmnynbe cuctemsl Ten. 3menenne uMimysbca. MIMIynbe criibl

1.16

3aKoH COXpPAaHCHUSA UMITYJIbCa JJIA 3aMKHYTOﬁ CHCTCEMBI TCII:
D=y +my Uy, =const

PeaktuBHOE JBUXKCHUC

1.17

Mexannueckast pabora. @opmysa JIsl BBIYUCIEHUS pPaOOThI CHIIBIL:

A=Fscoscx

Mexanandeckas MOIIIHOCTb:

n=4
I

1.18

Kunernueckass u noreHuuanbHas dHeprus. dopmyna sl BbIYMCIEHUA
KUHETUYECKON SHEPIUu:

2
Teopema o kuHeTHMUecKOil 3Hepruu. Popmyna A BBIYUCICHHUS NOTEHIMAIbHOU
SHEPIruu Teja, NOAHATOTO
HaJ 3eMIIEH:

E,= mgh

1.19

Mexanunueckas SHEPTUs:
E=E;+E,
3akoH COXPAaHCHUA MeXaHMYeCKOU OHCPIUU. q)opMyna IJI 3aKOHa COXpPAaHCHUA

MEXaHUYECKOM dHEpruu B OTCYTCTBUE cuil TpeHus: E = const.
IIpeBpalieHre MEXaHUYECKOW DHEPTUU IIPU HAJTUYMU CUJIBI TPEHHUS.

1.20

1.21

[IpocThie MexaHU3MBI. «30JI0TOC MTPABHUIIOY» MEXAHUKH.
Peruar. MomenT cwiist; M - FI.
YcIiioBue paBHOBECHSI phlvara:

M +M, +..=0
[MoxBwxHbIM 1 HenmoABWKHBIHM Ooku. KIT/] mpocThix MexaHW3MOB,
n= AHM-E&H&H
A‘S&TI:E"IBEEHH

[aBienue TBEpIOTO TENA.
<1)opMyJ1a JJIs1 BBIYHUCJIICHUSA JaBJICHUA TBépIIOFO TCIIAa:

_F
P=5
JlaBnenue raza. ATMocdepHoe JaBieHue.
FI/II[pOCTaTI/I‘IeCKOG JaBJICHUC BHYTPU KUIKOCTHU.
@opmyna 175l BBIYUCICHUS JaBICHUS BHYTPHU KHUIKOCTH:
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1.22

1.23

p=pgh+p_,

3axoH [lackans. ['mapaBaudeckuii npecc

3akon Apxumena. Dopmyna a4 ONpEAETCHUs]  BHITAIKUBAIOMICH — CHUIBL,
JIEHCTBYIOIEH Ha TENO, NOTPYKEHHOE B KUIKOCTD UM Tas3:

VcnoBue nnaBanus tena. [InaBanue CYI0OB 1 BO3AYXOILIAaBaAHUEC

1.24

Mexannyeckue kojeOaHus. AMIUTUTYAQ, Mepuoa U dacTtora Kosebanuit. dopmyna,
CBSI3BIBAIOINAS YACTOTY U TIEPHOJ] KOJICOaHMIA:

1.25
1.26

1.27

1.28

MaremaTtuueckui M OPYKMHHBIM MasaTHUKU. [IpeBpaiienue dSHeEpruv Ipu
K0JIeOATETbHOM JIBUKCHUHU

3aryxaromue Konebanusi. BerHyxneHnsie konedanus. Pesonanc

Mexanunueckue BOJHBL. [IpomosibHBIE W TONEpPEYHbIC BOJIHBL JlJIMHA BOJHBI U
CKOPOCTb PaCIpPOCTPAHCHUS BOJIHBI:

h=v-T

3ByK. I'poMKOCTh 1 BbICOTA 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TPaHMIIE JIBYX
cpea. MHdpa3Byk U ynbTpa3Byk

1.29

IIpaxkmuueckue pabomoi

W3mepenne cpenHed IUIOTHOCTH BEIIECTBA; apPXMMEIOBOM CHIIBL;, JKECTKOCTH
NpYXHUHBI; KO3((UIMEHTAa TPEHUS CKOJIBXEHUS; pabOThl CHUJIbI TPEHHS, CHJIBI
YIPYroCTH; CpelHEH CKOPOCTH JIBUXKEHUs Opycka IO HAKJIOHHOW IUIOCKOCTH;
yCKOpeHUusl OpycKa Mpu JBUKEHUM IO HAKIOHHOW IJIOCKOCTH; YacTOThl M Nepuoaa
KoJIeOaHUH MaTeMaTH4ecKOro MasTHHKA; 4YacTOThl W TepuoAa KoJjeOaHMit
NPYKMHHOTO MasTHUKA; MOMEHTA CUJIbI, AEWCTBYIOLIET0 Ha phluar; paboThl CHUJIBI
YIPYroCTH MpPH MOJIBbEME TPy3a C MOMOUIbI0 HEMOJIBUKHOTO OJI0Ka; pabOThI CHIIBI
YIPYTOCTH NMPHU NOABbEME I'py3a C IOMOIIBIO MOABMKHOTO OJI0KA.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BEMA MOTPYKEHHOW YacTH
TeJa M OT IJIOTHOCTU KUJAKOCTH; HE3aBUCUMOCTH BBITAJIIKMBAIOIIEH CHUJIBI OT MAacCChI
T€Na; CUJIbl TPEHUS CKOJBXKEHHUS OT CHUJIbl HOPMAJbHOIO JABJIECHHS U OT poja
MIOBEPXHOCTH; CHWJIBl YINPYrOCTH, BO3HUKAIOUIEH B TMPYKUHE, OT CTEIECHH
negopMaluu TpPYKUHBI; YCKOpPEHHs Opycka OT yIJla HakjJOHA HalpaBlIoLIeH;
nepuoAa (4acToThl) KOJEOAHWN HUTSHOTO MAasTHUKAa OT JJIMHBI HUTH; Mepuoja
KoJIeOaHUH TPYKMHHOTO MAasiTHUKa OT MacChl Tpy3a U JKECTKOCTH MpPYKUHBI,
UCCIIEJIOBaHNE HE3aBUCUMOCTHU IMEpHoJia KoJeOaHU HUTSHOTO MasTHUKA OT MaccChl
rpy3a. [IpoBepka ycia0BHsI paBHOBECHSI ppluara

1.30

Qusuueckue a61enUs 8 npupooe: IPUMEPHI IBIKEHUS C Pa3IUYHBIMU CKOPOCTSIMH B
KUBOM W HEXKUBOW TPUPONE, ACHCTBUE CHJIBI TPEHUS B MPUPOJE M TEXHUKE,
IMMPUIIUBLI U OTJIMBbI, ABUXKXCHUC IJIAHCT CoiHeuyHon CHUCTCMbI, pCAKTUBHOC IBUKCHUC
’KUBBIX OPraHU3MOB, PbIYaru B TeJ€ YEJI0BEKa, BIMSIHUE aTMOC(EPHOTO AaBJICHUS Ha
KUBOW OpraHU3M, IJIaBaHUE PHIO, BOCIIPUSATHE 3BYKOB KUBOTHBIMH, 3eMJICTPSICCHHUE,
ceificMHuYecKHe BOJIHBI, IIyHaMH, 9X0

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMETP, MOATYMKH IIOJOXKCHHSA, PpPaCCTOAHUA H
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YCKOpEHUs, JHWHAMOMETp, TMOJIIMIHUKYH, paKeTbl, pbluar, MOABIXKHBIN H
HETOABIDKHBIA OJIOKM, HAKJIOHHAs IUIOCKOCTb, TNPOCThIE MEXaHW3MbI B OBITY,
COOOILAOIIUECs] COCYHbI, YCTPOICTBO BOAOIPOBOJA, THAPABIMYECKHUH IIpecc,
MaHOMETp, OapoMmeTp, BBICOTOMEp, IOPIIHEBOW HACOC, AapeoMeTp, 3XOJOT,
HCIIOJIb30BaHUE YJIbTPa3ByKa B ObITY U TEXHUKE

TEIIIOBBIE SABJIEHU A

OCHOBHBIE ITTOJIOKECHHUS MOJ'ICKy.]'IHpHO-KHHCTH‘ICCKOfI TEOpHUU CTPOCHHUA BCHICCTBA.

2.1 Mopnenn  TBEpAOro, KMAKOTO M razoo0pa3HOr0  COCTOSIHMM — BELIECTBA.
Kpucrannnueckue u amopgHsble Tena
29 JIBrxkeHue yactull BemecTBa. CBs3b CKOPOCTH JABMXKEHMs YacTUI[ C TeMIEpaTypoi.
] BpoynoBckoe nBuxenue, mudppy3us
2.3 CMauuBaHue ¥ KalWUISPHbIE SIBJICHUS
2.4 TemnnoBoe pacHIMPEHHUE U CKATHE
2.5 TemnnoBoe paBHOBECHE
26 Buytpennsiss sHeprus. PabGora u Temiomnepeaya Kak CcHnocoObl M3MEHEHUS
' BHYTPEHHEHN SHEPTrUun
2.7 Bunps! Temonepenauun: TeIIONPOBOIHOCTh, KOHBEKIIHS, U3TyYCHUE
HarpeBanue u oxnaxaenue Ten. KoamuecTBo TemIoThL. Y IebHas TeII0EMKOCTB!
28  QO=cm(t,—t;)
3aKOH COXpaHEHHUS SHEPrMM B TEIUIOBBIX IIpoleccaXx. YpaBHEHHE TeEIIOBOIO
OanaHca:
29 0+0,+..=0
1 2
Hcnapenne u KoHzaeHcauus. V3MeHeHMe BHYTpPEHHEH »JHepruM B Ipolecce
510  HCHapeHus 1 KOHJCHCALMHU. Kunenne xuakoctu. VYyaenbHas  Temiora
' napoo6pasoBanus: L = Q/m
2.11  BmaxHOCTH BO3IyXa
[InaBnenue u kpucramu3anus. M3mMeHeHne BHyTpeHHEH SHEPriy NpH IJIaBICHUH U
KpUCTAJUTU3AINH. Y IeIbHAS TETUIOTA TUIABICHUS:
212, _©
m
BHyTpeHHsIs SHEpTrHsl CrOpaHus TOIUIMBA. Y JIeNIbHAs TEIJIoTa CrOpaHus TOIUIMBA: (| =
2.13  Q/m
2.14 | Tlpunnunsl paboTs! TerwioBslx asurareneid. KI1J TemoBoro nurarens
IIpaxmuueckue pabomul
W3mepeHue yaenbHOM TEMIOEMKOCTH METAIUIMUECKOro LMIMHIPA; KOJIUYECTBa
515 | TCIIOTB, MOIY4CHHOTO BOJIOM KOMHATHOM Temreparypsl (PMKCUPOBAHHON Macchl, B

KOTOPYIO ONYILEH HArPEeThI LMJIMHJIP; KOJIMYECTBA TEIIOTHI, OTIAHHOIO HATPETHIM
LWIMHIPOM, TIOCIE€ ONYyCKaHWs €ro B BOJYy KOMHAaTHOM TeMIEpaTyphl;
OTHOCHUTEJIbHOM BJIQXXHOCTUM BO3[lyXa; YACJIbHOW TEIUIOTHl IUIABJICHUS JIbJA.
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HccenenoBanue M3MEHEHHsI TEMIIEPATYPbl BOJBI P PA3IMYHBIX YCIOBUSX; SBJICHUS
TEII000MEHA MPU CMEIIMBAHUHU XOJIOJHOU M ropsiueii BOJbI; IpoIiecca UCTIapeHUs

Dusuueckue AGNEHUS 8 npupO()e: MMOBCPXHOCTHOC HATAKCHHUC U KallUJUIAPHBIC

2.16  sBneHus B MNPHUPOAE, KpUCTaIBI B mnpupozae, uzinydeHue CoiHia, 3aMep3aHue
BOJIOEMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, HHesl, CHera
Texnuueckue ycmpoticmea: KaNWUISAPBI, MPUMEPHl HCIOJIB30BAHUS KPUCTAIIIOB,
217 KUJKOCTHBI TEpPMOMETp, AATYUK TEMIIEpPaTypbl, TEPMOC, CHCTEMa OTOIUICHHUS
' JIOMOB, THTPOMETpHI, TCUXPOMETp, MapoBas TypOWHA, IBUTATEIh BHYTPEHHETO
CropaHus
3 OJIEKTPOMAT'HUTHBIE SABJIEHUA
3.1 DnekTpu3anus Tell. J[Ba BUja 3JeKTPUUECKHUX 3apsiioB
3.2 B3aumoneiictBue 3apspkeHHbIX Tenl. 3akoH Kynona
3.3 3aKOH COXpaHECHHSI JCKTPHUECKOTO 3apsiia
3.4 Onekrpudeckoe moje. Hampspk€HHOCTh — dJICKTpHYecKOoro  mojis.  [IpuHmmm
' CYTNEPHO3UINH JCKTPUUECKUX MOJIeH (Ha KaYeCTBEHHOM YPOBHE)
35 Hocurenn »snextpuueckux 3apsagoB. JleiicTBUe DIEKTPUYECKOrO OIS Ha
' IeKTpUIecKue 3apsibl. [[pOBOTHUKN M TUAICKTPUKH
[TocTostHubIil snekTpudeckuid Tok. JleWcTBus snmekTpuueckoro Toka. Cuia ToOKa.
Hanpsoxenue.
3.6 I=qg/t,U=A/q
DNEKTPUUECKOe COMPOTUBIICHHE. Y AENBbHOE AIEKTPUUECKOE COMPOTHBIICHHUE:
3.7 R =pl/S
38 3akon Oma aist yyacTka anekrpudeckoit nernu: | = U/R
[TociienoBarensHOE COCTMHEHNE TIPOBOTHUKOB:
I,=1; U=U,+U,; R=R +R,
39 [TapannensHoe coeIMHEHNE TPOBOAHUKOB PABHOTO COMPOTUBIICHHUS:
U=U;:1=1+1; Rzi.
2 2 B
CMmeniaHHble COeTUHEHUS TIPOBOTHUKOB
310 Pa6ota u momHOCTS AnekTprdeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenna:
2
3.11 O=I"-R-t
312 OnbIT OpcTena. MarHuTHOE MoJie NPSAMOro MPOBOJAHUKA C TOKOM. JIMHUM MarHUTHOM
' WHIYKIIUU
3.13 = MarnuTHOE 1oJie OCTOSTHHOTO0 MarHuTa. B3anmozeiicTBre MoCTOSHHBIX MarHUTOB
3.14 JleficTBME€ MarHUTHOTO TIOJISI HA IPOBOJAHHUK C TOKOM
3.15 Omnbiter @apazes. SIBnenue aneKTpoMarHuTHON UHAYKIWH. [IpaBuno Jlenma
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IIpaxmuyeckue pabomoi

Wzmepenue AIIEKTPHYECKOTO COIIPOTHBIICHUS pe3ucropa; MOIIHOCTH
ANEKTPUUECKOTO TOKA; PabOTHI AJIEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHUJTBI TOKA, BO3HUKAIOIIETO B MPOBOJTHUKE (PE3UCTOPHI,
JIAMITOYKa), OT HANpPsDKEHUS Ha KOHI[AX MPOBOJHHKA; 3aBUCHMOCTU COIPOTHBIICHUS

3.16 OT JUIMHBl TPOBOJHHKA, IUIOMIAAM €ro IONEPEeYHOT0 CEYCHHS U YICIbHOTO
COIIPOTHUBIICHUS.
[IpoBepka mpaBmia Asl SJEKTPUUYECKOTO HAMPSOKEHUS IPH  IOCIEI0BATEIHLHOM
COCJMHEHUHU [POBOJAHMKOB; INpaBWIa U1 CHJIbl 3JIEKTPUYECKOr0 TOKa IpH
napajuieJIbHOM CO€IMHEHUU ITPOBOJHUKOB (PE3UCTOPHI U JTAMITOUKA)
Qusuueckue AGNeHUs 6 npupoode: DIEKTpUUYECKHE sABICHHS B arMocdepe,

3.17  >yIeKTpUYECTBO )KMBBIX OPraHU3MOB, MATHUTHOE I10JIe 3eMJIH, Jpei( MOIHOCOB, POJIb
MarHUTHOTO TIOJIA JUIs1 )KU3HU Ha 3emJie, MOJISIPHOE CUSTHHE
Texnuueckue ycmpoucmea: 3INEKTPOCKOI, aMIIEPMETP, BOJIIETMETP, PEOCTaT, CUETUMK

318 JIEKTPUUECKOM SHEPruM, HIIEKTPOOCBETUTENbHBIE MPUOOpPHI, HarpeBaTelIbHbIC
AIIEKTPONPUOOPHI (MIPUMEPHI), IIEKTPUUECKUE NPEAOXPAHUTEIH, SIEKTPOMArHUT,
JJIEKTPOJBUTATEIIb IOCTOSHHOTO TOKA, TEHEPATOP IOCTOSTHHOT'O TOKA

3.19  DnextpomarHuTHbIE BOJHBI. [1IKana 371€KTpOMarHUTHBIX BOJIH

3.20  JlyueBas mojeinb cBerta. [IpsMonuHeliHOe paclipoCcTpaHEeHHE CBETa

3.21  3akon orpaxenus cBeta. Ilmockoe 3epkaio

3.22  IIpenomieHue cBera. 3aKOH MPEJIOMIICHHUS CBETA

3.23  Jlucmepcusi cBera

304 Jlunza. Xox nyuerr B nuH3e. DOKyCHOE pacCcTosHHE JWH3BL. OnTHYeckas cuia
mun3el: D = 1/F

3.25  I'ma3 xak ontuyeckas cucrema. OnTuyeckue npuoopsl
IIpakmuyeckue pabomol
W3mepeHue ONTHUECKOW CHIIBI coOuparomeill JMH3bL, (POKYCHOTO pacCTOSHHS
coOuparomiel JTMH3BI (10 CBOMCTBY paBEHCTBA pa3MEpOB IpeaMeTa U U300paxeHus,

3.26  Korja nmpenMeT pacroJio’kKeH B IBOMHOM (pokyce), mokazaTess MpeIoMIICHHS CTEKIIa.
UccnenoBanue cBoiicTBa HM300pa)keHUs, MOJYYEHHOTO C IMOMOIIBI0 CcOOMparoiiei
JMH3BI; U3MEHEHUsI (POKYCHOT'O PACCTOSHUS ABYX CJOXEHHBIX JIMH3; 3aBHCHMOCTH
yTJ1a IPEJIOMIICHHUS] CBETOBOTO JIyda OT yIJIa TMaIeHHs Ha TPAHUIIE «BO3IYX — CTEKIIO»

397 Qusuueckue sgnenus 6 npupoode: 3armenust ComHma u JIyHbl, IBETa TN, ONTHYECKHE
sBJICHUA B aTMocdepe (1BeT Heba, pedpakius, pagyra, MUPax)

3.28  Texnuueckue ycmpoticmea: OYKH, IEPUCKOII, (poToanmapar, ONTUYECKUE CBETOBOIbI
KBAHTOBEBIE SABJIEHUA

41 PagnoaktuBHOCTh. Anbda-, Oera-, ramMmma-usnyueHus. Peakuuum anegpa-u Oera-
pacrazia

4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uyactuil. [lnanerapHas Moienp aToma

4.3 CocraB aroMHoOTO sigpa. M30TOombl

4.4 [Iepuon nonypacnaza aTOMHBIX SAEp

4.5 SAnepHble peaku. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN
Qusuueckue A61eHUA 8 NpUpode. ECTECTBEHHBIN paJInOaKTUBHBIN (OH, KOCMUYECKHE

4.6 JAy4d,  PAJUOAKTUBHOE  M3JIydeHHE  IPHUPOJHBIX  MHMHEpAJOB,  JEWCTBUE
PaIMOAaKTUBHBIX M3JIy4YE€HHI HA OPraHu3M YelloBeKa

4.7 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHJMBHUAYaIbHBIM JI03UMETp, Kamepa
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‘ Bunbcona, sinepHas sHepreTuka
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YUYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MHPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
1.®usuka: 7-i kmacc: 6a30BbI ypOBEHb: yueOHUK; 3-¢ m3naHue, rnepepadborannoe IleprimkuH
N.M., BanoB A.W. AkunonepHoe obmectBo «M3marensctBo «IIpocBerienne
2.®usuka: 8-i kiacc: 0a30BBI YpPOBEHb: YUeOHUK; 3-¢ M3JaHue, nepepadoranHoe [lepbImkuH
N.M., BanoB A.W. AkunonepHoe obmectBo «M3narensctBo «IIpocBemienuey
3.dusuka: 9-i kiacc: 60a30BBI YpPOBEHb: YUeOHUK; 3-€ M3aaHue, nepepadoranHoe [lephImkuH
M., T'yrauk EM., HBanoB AWM. u gap. AxuuonepHoe obOmectBo «M3maTenbcTBo
«Ipocsemienne»
METOAUYECKHUE MATEPUAJIbI IJ151 YYUTEJIA
1.Yepuuxora O. A. dwusuka: 7-i knacc: 6a30BbIi YPOBEHBb: METOAUYECKOE TTOCOOUE K YICOHUKY
U. M. Ileprimkuna, A. U. BanoBa / O. A. Uepnuxkosa, C. H. ['magenkosa, B. B. KynpsiBues. —
3-e 3., nmepepad. — Mocksa: [Ipocsemenue, 2023.
2.Yepuukona O. A. ®usmka: 8-i kiacc: 6a30BbI YPOBEHb: METOJIMYECKOE MTOCOOME K YICOHUKY
N. M. Ileppimikuna, A. U. UBanosa / O. A. Uepnukona, C. H. ['magenkosa, B. B. KynpsBues. —
3-e u3n., mepepadb. — Mocksa: [Ipocsemnienue, 2023.
3.UepnukoBa O. A. ®uszuka: 9-i kiacc: 0a30BbIil YPOBEHb: METOAMYECKOE MTOCOOKE K YUEOHUKY
N. M. Ileprimkuna, E. M. I'ytauk, A. . MBanoBa, M. A. IlerpoBoii / O. A. Uepnukosa, C. H.
I'magenxoBa, B. B. Kyapsasues. — 3-e uzn., nepepad. — Mocksa: [Ipocsemenue, 2023.
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HUHTEPHET
1. https://edsoo.ru

2. http://fipi.ru
3. https://resh.edu.ru/
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