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HOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJIe€HA Ha
OCHOBE TOJIOKEHUW M TPeOOBaHUN K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHus W KoHIENmu TNpernojaBaHus y4eOHOTO
npeaMera «PU3ukay.

Copepxanue  mporpaMMmbl 10 (u3MKe ~— HampaBieHO  Ha  (popMupoBaHUE
€CTECTBEHHOHAyYHOW T'PaMOTHOCTM OOYYarOMIMXCS M OpraHu3alldio H3y4eHus (U3NKU Ha
NeSITeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3MKe YYMTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit PI'OC OOO K TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yiabTaTaM  OOydeHHs, a  TaKkKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX IIPEIMETOB Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMUsl.

[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana o rojaam
oOydeHus (Mo Kiaccam), TpeajaraeT MPUMEPHYIO TIOCIEI0BATEIILbHOCTh HW3YYCHHS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJep>KaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEH 00yJaromuxcsl.

[Iporpamma no ¢usuke pa3paboTaHa C IENIbI0 OKa3aHUSI METOJMYECKON OMOIIH YUUTEII0
B CO3JJaHUH paboyeil MporpaMMebl o y4eOHOMY MIPEIMETY.

®u3zrka ABISETCS CUCTEMOOOPA3yIOUIUM JJIsi €CTECTBEHHOHAYUHbBIX YU4E€OHBIX MPEAMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB M SBIICHUH, W3ydyaeMbIX XUMUEH,
OunoJsioTHel, acTpoHOMUEH U (PU3MYECKOi reorpadueil, BHOCUT BKJIaJl B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpeAoCTaBisieT HauOoJiee sicHble 00Opa3lbl NMPUMEHEHHs HAydHOTO MeEToJa
MO3HAHUS, TO €CTh CII0cO0a MOTy4YeHUs JOCTOBEPHBIX 3HAHUN O MUPE.

OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (POPMHUPOBAHMH €CTECTBEHHOHAYYHOW TpPaMOTHOCTM W MHTEpeca K HayKe Yy
00yJaronuxcs.

N3yuenne ¢usukn Ha 0a30BOM YypOBHE MPENAIOJiaraecT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTePU3YIOIIMMH €CTEeCTBEHHOHAYUYHYIO TPaMOTHOCTb:

® Hay4dyHO OOBSCHSTDH SIBIICHUS;

® OILIGHUBATH M MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIICIOBAHMUS;

® UHTEPNpPETUPOBATH JAaHHBIE W HCIOJb30BaTh Hay4yHbIC JOKa3aTelbCTBA IS
MOJIy4EHUS BBIBOJIOB.

Henn u3yueHus (U3NKU HAa YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHUs OMIPEICIICHBI B
Konuenuun npenogaBanus yueOHoro npeaMera «Pusuka» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepainuu, peamu3ylOIIUX OCHOBHBIE 0011€00pa3oBaTelibHbIE MPOTPAMMBL,
yTBepkAEHHON pemienneM Komernn MunncrepcrBa npocsemenust Pocculickont ®@enepanuu
(mpotoxon ot 3 nexabps 2019 r. Ne [TK4BH).

Hean u3yyenus pusnku:

e npuoOpeTeHHEe HHTEpeca W CTpeMJIEHUS OOyJaroluXcs K HaydHOMY H3YYEHUIO

MPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;
® Dpa3BUTHE TMPEJICTABICHUH O HAydHOM MeETOA€ TMO3HaHUSA U (OpPMHUpPOBaAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYKAIOIINM SIBJICHHSIM;



e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3YUEHHs] OCHOB CTPOCHHS
MaTepuH U (QyHIAMEHTAIBHBIX 3aKOHOB (DH3UKH;
e (opMupoBaHHE MPEACTABICHUNA O POJHM (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymed npodeccnoHaIbHON
NEeSITEIbHOCTH, CBSI3aHHOM ¢ (PU3UKOH, MOArOTOBKA K JaJIbHEHIIEMY 00YYEHUIO B ATOM
HaIpaBJICHUN.
JlocTiokeHre STHX Iefiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0pa3zoBaHus 00eCIeUnBACTCS PEIICHUEM CIIEAYIONINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUTOBBIX, JIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;
e T1puOOpeTeHHEe YMEHUH ONUCBHIBATH U OOBACHATH (U3MYECKHE SBJICHUS C
WCTIOJIb30BAHMEM TIOJTy4YSHHBIX 3HAHUIA;
® OCBOGHHE METOJIOB pEIICHHsS MPOCTEHININX pacuyETHBIX 3a7ad C HCIOJIb30BAHHEM
bU3NIECKUX MOJIeNeH, TBOPUECKUX M MPAKTHKOOPUEHTHPOBAHHBIX 3a]1a4;
® Dpa3BUTHE YMEHHH HAONIOJATh TPUPOAHBIC SBICHUS W  BBITIOJNHITH  OMBITHI,
nabopaTopHble pabOTHl W AKCHEPUMEHTAIBHBIE HCCICIOBAHUS C HCIIOJb30BAaHHEM
WN3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPUEMOB paboThl ¢ WHbOpMaIueln (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 M KPUTHYECKOE
OIleHUBaHMUE WH(POpMAIIUK;
® 3HAKOMCTBO €O cepamu MpodeCCHOHATHHON JACATEIHPHOCTH, CBA3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMHU, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha u3ydenune ¢usuku (06a30BBI ypOBEHb) HA YPOBHE OCHOBHOI'O 00IIEro 0Opa3oBaHUs
oTBoaUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 acoB (2 yaca B
HEJIEIIO), B 9 KJiacce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemsiii B mporpamme 1o Gpu3uKe rnepeueHb J1adbopaTOPHBIX paboT U OMBITOB HOCUT
pEeKOMEHATEIbHBIA XapaKTep, YYUTENb JeaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEN 00yUaIOINXCs, CIIUCKA SKCIIEPUMEHTAIBHBIX
3aJlaHul, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.



COJEPKAHUE OBYYEHUA

7 KJIACC
Paznen 1. ®u3nka u e€ posib B MO3HAHUY OKPY:KAKIIETr0 MUPA.

®usuka — Hayka o npupoje. SBinenHus npupoasl. OU3NYECKUE SABICHUS: MEXaHUYECKUE,
TEIUIOBBIE, dJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

O®uznyeckue BenMUuHBL. M3MmepeHue ¢u3nueckux BenMuuMH. Pu3ndeckue MNpudopkl.
[TorpemHOCTE M3MEpEHNNA. MeXayHAapOIHAsI CUCTEMA €IMHMUII.

Kak ¢u3uka m npyrue ecrecTBEHHblE HayKu M3y4aroT Npupony. EcrecTBeHHOHayuHBIH
METO/i TMO3HAHUS: HAOIIOJEHHE, IOCTAHOBKA HAyyHOTO BONPOCA, BBIABM)KEHHE THIIOTES,
SKCHEPUMEHT [0 TMpPOBEpKE THUNOoTe3, O0ObsicHEeHHe HalmogaeMoro spieHus. OnucaHue
($u3NYeCKUX SABJIEHUN C TIOMOIIIbIO MOJIEIEH.

emoncmpayuu.

1. MexaHnueckue, TEIIOBBIE, JEKTPUIECKNE, MATHUTHBIE, CBETOBBIE SIBJICHHUS.

2. ®usnueckue NpubOPHl U MpoIeaAypa MPSMbIX U3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

prudopoM.

Jlabopamopnuie pabomul u onvimel.

1. OmnpeneneHue LEHbI EIEHUS MIKAJIbl U3MEPUTEIBHOTO MpHOopa.

N3Mepenne pacCTosTHUM.

3. Hsmepenne 00bEMa )KUAKOCTH U TBEPIOTO TEA.
4. OmnpezneneHue pa3MepoB MaJbIX TEJl.
5. N3Mmepenuwe Ttemmeparypbl MNpU MOMOUIM KUJIKOCTHOTO TEPMOMETpa W JaTYMKa

TEMIEPATYPHI.
6. IlpoBeneHue wuccieqoBaHMs MO MPOBEPKE THIOTE3bl: JAIbHOCTh MOJIETA IIAPHKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0OJIbIIIe, YeM OOJIbIIIEe BHICOTA MTyCKa.

Pasnen 2. [lepBoHayaibHble CBEJIEHUS 0 CTPOEHUU BellleCTBA.

CTtpoeHue BemiecTBa: aTOMBI M MOJIEKYJBI, MX pa3Mmepbl. OIBITBI, JJI0Ka3bIBAIOIINEC
JHMCKPETHOE CTPOCHUE BEIIECTBA.

JIBmw>keHue uacTtull BemiecTBa. CBSI3b CKOPOCTU JABMIKEHHMSI YacTHUL[ C TEMIIEpPaTypoil.
bpoynoBckoe nBmwxenue, auddy3us. BzaumonelicTBue wyacTHIl BeIIECTBA: IMPHUTSHKEHHE H
OTTaJIKUBAHUE.

ArperatHele  COCTOSHHSI BEUIECTBA: CTPOCHHME Ta30B, JKUAKOCTEH M TBEPMABIX
(KpucTaJUTMYECKHX) Tel. B3auMocBs3b MeXIy CBOMCTBaMHU BEIIECTB B pa3HBbIX arperaTHbIX
COCTOSIHUSAIX U UX aTOMHOMOJIEKYJISIpPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaOmoneHue GpOyHOBCKOTO JBMKEHHUSL.

2. HaGmonenue nuddys3uu.

3. HaOnronenue siBIeHUN, OOBACHSIOMUXCS MPUTSKEHUEM MM OTTAJIKMUBAHUEM YaCTHIL

BEILIECTBA.



Jlabopamopusie pabomovt u onvimul.

1. Oruenka quamerpa aToMa METOJIOM PSAOB (C HCmoab30oBaHueM (poTorpaduii).
2. OmbITHI IO HAOJIOJICHUIO TETUIOBOTO PACIIMPEHUS Ta30B.

3. OnbITel IO OOHAPYKEHUIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKECHUSI.

Paznen 3. /IBu:kenue u B3anMogeiicTBue TeJl.

Mexannueckoe JBUKEHHE. PaBHOMEpHOE W HepaBHOMEpHOE JBHKeHHE. CKOpOCTb.
CpenHsis CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUU. Pacy€r IyTu U BpeMeHU JBUKCHHUSL.

SBnenue wHepnuu. 3aKOH HHEpUUU. B3aumonelcTBUE TeNl KaK MpPUYMHA W3MEHEHUS
CKOPOCTH JIBMXEHHUS Teld. Macca kak mepa MHepTHOCTH Tena. IlnoTHocts BemectBa. CBsi3b
IUIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMa BELIECTBA.

Cuna xak xapakTepucTuka B3aumojeictBus Tten. Cuwia ynpyroctu U 3akoH ['yka.
N3mepenue cuibl ¢ MOMOIIBIO JAWHAMOMETpA. SIBleHUE TAroTeHus U cuia Tsokectu. Cuiia
TSKECTH Ha JApyrux ImuaHetax. Bec tema. HeBecomocTs. CliokeHue CHII, HallpaBJIEHHBIX IO
onHOI npsimoil. PaBHoxelicTBytomast cuit. Cuna TpeHus. TpeHrue CKOJIBbKEHUS U TPEHHE MOKOS.
Tpenue B Ipupoe U TEXHUKE.

emoncmpayuu.

1. HaOmromeHue MeXaHHYECKOTO NBYDKEHUS TEa.

2. HN3MepeHHe CKOPOCTH MPAMOJIUHENHOTO ABUKECHHUS.

3. HaOmronenue siBJICHUS HHEPITUH.

4. HalGmroneHue u3MeHeHUs CKOPOCTH MPU B3aUMOICHCTBHUH TEJL.
5. CpaBHeHHE Macc MO0 B3aUMOJICUCTBUIO TEI.

CroxxeHue cujl, HalpaBJICHHBIX MO OJHOW MPSIMOIA.

Jlabopamopnuwie pabomel u onvimel.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO IBMKEHMS (IIApHKa B KUAKOCTH, MOJAETH
ANEKTPUIECKOTO aBTOMOOWIIS U TaK Jlajee).

2. OmpeneneHue CpeqHEl CKOPOCTH CKOJBXKEHHA Opycka WM IIapHKa MO0 HAKJIOHHOMN
IJIOCKOCTH.

3. Ompenenenue MIOTHOCTH TBEPAOTO Tela.

4. OnbIThl, IEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTskeHUs (IedopMaluu) MpyxKUHBI OT
MIPUJIOKEHHOMN CHIIBI.

5. OmbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBKEHHS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3znea 4. /laByienne TBEPABIX TeJl, ;KMAKOCTEH U ra3oB.

Hasnenue. CriocoObl yMEHbIIEHUS U YBeIUUeHUs AaBieHus. [laBieHue rasa. 3aBUCUMOCTh
JaBlIeHHs ra3a oT 00béma, Temnepatypsl. [lepenaua naBneHust TBEPAbIMU TEJIAMU, KUIKOCTIMU
u razamu. 3akoH Ilackans. [IHeBMaTHuyeckre MamMHBL. 3aBUCHUMOCTH JABJICHUS KHUJIKOCTH OT
ryounsl.  'mapocratmueckuit  mapagokc. CooOmarommecss  cocyabl. ['mapaBnuyeckue
MEXaHU3MBI.

Atmocdepa 3emnu U atMocdepHoe naBieHHe. [IpuunHBI CyIIeCTBOBAaHHS BO3TYIIHOMN
obonouku 3emsu. OnbiT Toppuyermu. M3mepenne armocdepHOro naBieHUs. 3aBUCUMOCTh
aTMOC(EepHOro JaBJE€HUS OT BBICOTHI HaJa YypoBHeM Mops. I[Ipubopsl ans u3MepeHus
aTMOC(EpHOTO JaBICHHUS.



JleiicTBHE )KUIKOCTH U ra3a Ha NOrPYyKEHHOE B HUX TeNo. BeITakuBatomas (apXxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnaBanue.
Jemoncmpayuu.

o vk wnNpeE

3aBUCUMOCTD JABJICHUS T'a3a OT TEMIIEPATYPBHI.

[Tepenaua naBiieHUS KUIKOCTBIO U Ta30M.

Coobmarommecs: CoCypl.

I'mppasnnueckuii npecc.

[IposiBnenue nericTBUs aTMOC(HEPHOTO TABICHMUSL.

3aBUCUMOCTh BBITAJIKMBAIOLIEH CHUJIBI OT O00bEMa NOrPY)KEHHOM 4YacTH Tela MU
IJIOTHOCTH KUJKOCTH.

PaBeHCTBO BBITATKUBAIONIEH CHJIbI BECY BEHITECHEHHOM KUIKOCTH.

VYcnoBue 1maBaHus TeN: IUIABAHWE WM TIOTPYKEHUE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TeJIa U KUIAKOCTH.

Jlabopamopubvie padbomot u onvimel.

1.

HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOTpyKEHHOUN B KUAKOCTD
YacTH TeJa.

OnpeneneHre BBITATKMBAIONIEH CHIIbI, JIEUCTBYIOIIEW Ha TEJO, MOTPYKEHHOE B
KUJKOCTb.

[IpoBepka HE3aBUCHMOCTH BBITAIKMBAIOMIEH CHIIBI, JCHCTBYIOIIEHM Ha TEJIO B
KUJKOCTH, OT MACCHI TEJA.

OnBITHL, TEMOHCTPUPYIOLIME 3aBUCHUMOCTD BBITAJKWBAIOUIEH CHIIbI, IEHCTBYIOLIEH Ha
TEJIO B XKHMJKOCTH, OT 00bEMa NOrPyKEHHON B KHUJIKOCTh YaCTH TeJa U OT IJIOTHOCTH
KUIKOCTH.

KoHcTpynpoBanne apeomeTpa WIM KOHCTPYMPOBAHME JIOJKH M OIpPEICIICHUE €€
TPy30MOABEMHOCTH.

Pa3znen 5. Pa6ora u MOIIHOCTB. JHEPrus.

Mexanuveckast pabota. MOIIIHOCTS.

[Ipocthie MexaHuU3Mbl: pblyar, OJOK, HaKJIOHHas IUIOCKOCTh. [IpaBmiio paBHOBecus
peruara. [IpumeHnenue mpaBuia paBHOBECHS pblyara K OJOKy. «30JI0TO€ MPaBUIIO» MEXaHHUKH.
KIIJI mpocTeix Mmexanu3MoB. [IpocThie MeXaHNU3MBI B OBITY U TEXHHUKE.

Mexanunyeckass sHeprua. Kunerumdeckas M moTeHIMalbHas »Heprus. [Ipesparnenue
OJIHOTO BUJa MEXaHUYECKOM SHEPTUU B IPYroil. 3aKOH COXPAHEHMS SJHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. Ilpumepbl IpPOCTHIX MEXAaHU3MOB.

Jlabopamopnuie pabomel u onvimel.

1. Ompenenenne paOOTHl CHIBI TPEHHUS NPU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTAJIBHOM MOBEPXHOCTH.

2. HccnenoBanue ycioBHI paBHOBECHS pblvyara.

3. Msmepenune KII/] HakIOHHON MJIOCKOCTH.

4. H3zyueHue 3aKOHA COXPAaHEHUS MEXaHUYECKOW dHEPTUH.



8 KJIACC
Pa3gen 6. TenioBblie ABJICHUS.

OcHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KHHETUYECKOU TEOpUU CTPOCHHS BemiecTBa. Macca
U pa3Mepbl aroMOB W MOJEKyJI. OTBITBI, TOATBEPXKIAIONINE OCHOBHBIC TOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOPHUH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSIHHI BemecTBa. Kpucraminueckue u
amopdHbie Tena. OOBsICHEHNE CBOWCTB Ia30B, )KUIKOCTSH M TBEPABIX TN HA OCHOBE TOJIOKESHUI
MOJIEKYJIIPHO-KMHETHYEeCKOW Teopun. (CMauyumBaHME€ U KalnWUIApHBIE sBJICHHUS. TeroBoe
pacIIMpeHue u cxarue.

Temmnepatypa. CBsi3b TeMIlepaTypbl CO CKOPOCTHIO TEIUIOBOTO JIBIDKCHHS YacTHII.
Buyrpennsis  sueprus. CnocoObl HW3MEHEHUsS BHYTPEHHEH DJHEpPruu: TeIulonepeaadya u
coBepIleHre padoThl. Buibl Terionepenayu: TerjIonpoBOHOCTh, KOHBEKIIUS, U3TyUeHHE.

KonuuectBo TemnoTel. YienbHas TEIVIOEMKOCTh BeLIECTBA. TemIooOMeH U TElIoBOE
paBHOBecHe. YpaBHEHHE TeIUIoBOTO OanaHca. [lnaBieHue M oTBepAeBaHUE KPUCTANIMYECKUX
BEIIECTB. YJelbHas TemioTa ruiaBieHus. [lapooOpasoBanue u KoHjaeHcanws. Mcmapenue.
Kunenue. YnenbHas TteruoTa mnapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEpaTypbl KHIEHHS OT
aTMOC(hepHOTO TaBJICHHS.

BrnaxnocTs Bo3ayxa.

OHeprus TOIUIMBA. Y IeNbHAs TEIJI0TA CrOPAHUS.

[Ipunnumer pabotel TernoBbix aBuratenei KIIJ[ temmoBoro asurartens. TeroBbie
JBATATENH U 3aIIUTa OKPYKAIOIIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILEHUS SHEPTHH B TEIUIOBBIX MPOLECCAX.

Jemoncmpayuu.

Hab6nronenne 6poyHOBCKOTO IBHYKEHUS.
Ha6mronenue auddysun.
Habmonenue siBjaeHU cMadylBaHUS M KaMMJUTSIPHBIX SIBJICHHIM.
Habnroienue TeminoBoro paciupeHus Tei.
W3menenue naBieHus ra3a npyu U3MeHEeHUU 00bEMa M HarpeBaHUU WU OXJIAXKACHUU.
[IpaBuna n3mepeHus TeMneparypsl.
Buns! Tenonepenayuu.
OxnaxkJIeHue Mpu COBEPLICHUHN PAOOTHI.
Harpeanue nipu coBepiieHUN pabOThl BHEUTHUMH CHUIIAMH.
. CpaBHEHUE TEMIOEMKOCTEN pa3InuHbIX BELLIECTB.

LN wWwNE

[
= O

. Habnonenue kuneHus.

. Habnonenue nocrosiHCTBa TeMIIEpaTyphl MPU TUIaBICHUU.

13. Moaenu TEIUIOBBIX ABUTATEIIEN.

Jlabopamopusie pabomot u onvimol.

1. OmnbIThl IO 0OHAPYKEHUIO NEHCTBUS CHUIJI MOJIEKYIISIPHOTO TIPUTSKEHUS.
OMBITHI 110 BBIPALIMBAHUIO KPUCTAJIOB TOBAPEHHOM COJIM WIIM caxapa.

[EEN
N

3. OnbIThl O HAOIOIEHUIO TEIUIOBOTO PaCUIMPEHHs Ia30B, XKUJIKOCTEH U TBEPBIX TEII.
4. OrmpenenieHue JaBieHUs Bo3ayXa B OaJlJIOHE IIIPHLIA.
5. OnbITel, JEMOHCTPHUPYIOLINE 3aBUCHUMOCTh JaBJICHHUS BO3JyXa OT €ro oownéma u

HarpCBaHus UJIN OXJIAXKJACHUA.



6. IlpoBepka THIOTE3bl JMHEWHONH 3aBUCHMOCTH [UIMHBI CTOJOMKA JKHIKOCTH B
TEPMOMETPHUECKON TPYOKE OT TEMIIEPaTypHl.

7. HaOnronenue M3MEHEHHsS BHYTPEHHEH SHEPTUHU Teja B pe3ysbTaTe TeIulonepeaadd u
paboThI BHEIITHUX CHIL.

8. HccnenoBaHue siBI€HUS TEIJIOOOMEHA ITPU CMELIMBAHUM XOJIOIHOM U ropsiuei BOAbI.

9. OmpeneneHne KOJWYECTBA TEIUIOTHI, IOJIYYEHHOTO BOJOW MpPH TEIIOOOMEHE ¢
HarpeTbIM METAIMYECKUM LUITUHAPOM.

10. Onpenenenue yaenbHOM TEIIOEMKOCTH BEIIIECTBA.

11. UccnenoBanue nmpouecca HCnapeHus.

12. OnpeneneHrue OTHOCUTEIHLHOM BIAKHOCTH BO3/yXa.

13. Omnpenienenue yeabHOM TEIUIOTHI MJIaBJIEHUS JIb/Ia.

Pazjnen 7. DiiekTpuyeckne U MATHUTHBbIE SIBJICHUS.

Onektpuzanus Ted. J[Ba poaa aIIEKTpUUECKHX 3apsAoB. B3ammoaelcTBue 3apsKeHHBIX
ten. 3akoH Kymona (3aBUCUMOCTh CHJIBI B3aMMOJECUCTBHS 3apsSKEHHBIX TET OT BEIUYUHBI
3apsJIOB U PACCTOSIHUS MEXKTY TEIAMH ).

Onektpuyeckoe moJsie. Hampsok€HHOCTD AMEKTPUYecKOoro moJst. [IpuHIHIT Cynepro3uInu
AIIEKTPUYECKHX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocurenn snexTtpudeckux 3apsaoB. DJIEMEHTapHbIM dnekTpudeckuid 3apsan. Crtpoenue
atoMa. [I[pOBOJIHUKY ¥ TUANEKTPUKHU. 3aKOH COXPAHEHHUSI JIEKTPUUYECKOTO 3apsa.

DJIEKTPUYECKUI TOK. YCJOBHUS CYIIECTBOBAHHUS JJIEKTPUUECKOTO TOKa. VMCTOYHMKH
MMOCTOSTHHOTO TOKa. JIEMCTBHUS AJIEKTPHUYECKOTO TOKa (TETUIOBOE, XMMHMUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas uenb. Cuna Toka. OJekTpudeckoe HampsbkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YJIeTIbHOE CONpPOTHUBJIEHHME BemiecTBa. 3akoH Oma I y4yacTKa IEMH.
[TocnenoBarenbHOE M ApaIEIbHOE COCAMHEHNE TTPOBOTHUKOB.

PaboTa u MOIHOCTE 3eKTpruyYecKoro Toka. 3akoH [[xoynsa—JIeHma. DiekTpuueckue 1enu
Y TOTPEOUTEITN IIEKTPUUECKOM dHEpTrun B ObITy. KOpoTKoe 3aMbIkaHuE.

IlocrostHHBIE MarHuTHL. B3amMopelicTBHE IOCTOSHHBIX MAarHuToB. MarHuTHOE IIOJIE.
MaruauTHO€ 1oJie 3eMJIM U €ro 3HadeHue Jyis xKu3HU Ha 3emiie. OnbIT Opcteaa. MarautHoe noJie
AJIEKTPUYECKOTO TOKa. [[puMeHeHue 3JIeKTpOMarHuToB B TeXHUKE. [[eicTBMEe MarHUTHOTO TOJIS
Ha TMPOBOJHMK C TOKOM. OJIEKTPOJBHUTaTellb TMOCTOSHHOTO TokKa. lcnoab3oBaHue
AJIEKTPOJIBUraTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Onbitel  @apaned. SBnenwe  snekTpoMarHuTHOM uHAYyKUMU. IlpaBuno  Jlenna.
OnextporeHepatop. CrnocoObl TOMYy4YEHHUS JIIEKTPUYECKONW HHEPruu. ODIJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTUH.

Hemoncmpauuu.

DnekTpu3anus Teil.

JIBa pojia AIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX Tell.
YCTpOoUCTBO U IEUCTBUE DIEKTPOCKOTIA.

DneKTpocTaTUYeCcKas UHIYKIUS.

3aKOH COXpaHEHUs AMEKTPUUECKUX 3apsi/IOB.

[IpoBOAHMKY U AUDITEKTPUKH.

MopenupoBaHu€ CUIIOBBIX JIMHUM 3JIEKTPUUYECKOTO MO,

HcTouHMKH TOCTOSHHOIO TOKA.

O NoU»hkwWwNRE
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9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

JIeNCTBHS DIIEKTPUYECKOTO TOKA.

DNEKTpUUECKUHN TOK B )KUJIKOCTH.

I"a30BrIi1 pazps.

N3MepeHnne cuibl TOKa aMIIEPMETPOM.

H3Mepenne 5IeKTpUYECKOro HarpsyKeHUS. BOJIbTMETPOM.

Peocrar n marazuH cOnpoOTHBIICHUM.

B3anmoneiicTBre NOCTOSTHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3IEJICHUS TIOJIFOCOB MarHuTa.
MoenupoBaHre MarHUTHBIX MOJIEN MOCTOSIHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarnuTtHO€ 1oJie TOKa. DJIEKTPOMAarHur.

JlelicTBMEe MarHUTHOTO TOJISl HA POBOIHUK C TOKOM.
DNEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW WHIAYKIIUH.

OnsiTel Dapanes.

3aBUCUMOCTbH HAMPABJIEHUSI HHAYKIIMOHHOTO TOKA OT YCJIOBHI €ro BO3HUKHOBEHHS.
DIIEKTPOTEHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopnwie pabomel u onvimel.

o u ks wWwN e

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.

OnbIThI 10 HAOTIOACHUIO 3JEKTPU3AINH T MHIYKIUEH U TPU CONPUKOCHOBEHUH.
HccnenoBanue neicTBUS AIEKTPUUECKOTO MOJI HAa TPOBOJAHUKH U JUDJIEKTPUKH.
COopxka u mpoBepKa pabOThI AMEKTPUIECKOH IETTH MOCTOSTHHOTO TOKA.

W3mepenue u peryampoBaHue CUIbI TOKA.

N3mepenue u perynupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBICHUS
pe3UCTOpa U HANPSHKEHUS Ha PE3UCTOPE.

OnbITel, JIEMOHCTPUPYIOLIME  3aBUCHMOCTb  3JEKTPUYECKOTO  CONPOTHUBIICHHS
MIPOBOJIHHUKA OT €ro JJIMHBI, IJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOKEHUSI HANPSDKEHWM IPU MOCIEAOBATEIIbHOM COEIMHEHUU
JBYX PE3UCTOPOB.

[IpoBepka npaBuia AJis CUJIbI TOKA MIPU NAPAJIEIIBHOM COEAMHEHUU PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOP.

Ornpenenenre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIACIAEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYHIETO Yepe3 JIAMIOYKY, OT HalpsHKEHUs
Ha HEWH.

Omnpenenenue KIIJ[ narpeBarensi.

HccnenoBanne MarHUTHOTO B3aMMOJIEHCTBUSI IOCTOSIHHBIX MarHUTOB.

W3ydyeHre MarHUTHOTO TMOJISI TOCTOSHHBIX MArHUTOB MpU UX OOBEAUHEHUU H
pa3JelIeHUN.

HccnenoBanue nefiCTBUS MIEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OneIThI, IEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOIEHCTBUS KaTYIIKH C TOKOM H
MarHuTa OT CHJIbl TOKa W HAIIPABJICHUS TOKA B KaTYILKE.

N3ydeHne nelicTBUsl MarHUTHOTO IOJISI HA TIPOBOJIHUK C TOKOM.

KoHcTpynpoBanue 1 n3ydeHue padoThl AJIEKTPOABUTaTENs.

N3mepenue KIIJI aneKkTpoaBUrareabHOM yCTaHOBKH.
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21. OneITHl 11O HUCCICAOBAHUIO SABJICHUA BHGKTpOMaFHI/ITHOﬁ UHAYKIIHUU: HUCCIICAOBAHHNC
M3MEHEHUH 3HAYCHUS U HaIlpaBJICHUA UHAYKIIMOHHOI'O TOKaA.

9 KJIACC
Pa3zgen 8. Mexanunueckue siBJIeHUA.

Mexannueckoe nuxeHue. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBW)KECHMs. PaBHOMepHOe mnpsMoiuHenHHoe naBuxkeHue. HepaBHomepHoe
npsiMoJiuHeiHoe JBrkeHue. CpenHsisi ¥ MTHOBEHHAs CKOpPOCTb Tejla IpU HEPaBHOMEPHOM
JBKCHUH.

VYckopenue. PaBHoyckopeHHOE mpsiMonuHelHoe aBrkeHne. CBoOoiHoe manenue. OmnbIThI
lanunes.

PaBHOMEpHOE nBMKEHHE TIO OKpYXKHOCTHU. [lepron u yactora oOpamienus. JluneitHas u
yrioBasi CKOpocTH. LleHTpocTpeMuTenbHOe YCKOPEHHUE.

IIepBbiit 3akoH Hprotona. Bropoii 3akoH Herorona. Tperuit 3akoH Herorona. IIpuHnmn
CYNEPIO3UINH CUJI.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: CHiIa TPEHHUS CKOJIBKEHUSA, CUjla TPEHHS
MOKOSI, IPYTUE BUABI TPEHUSI.

Cuna TsXKECTM W 3aKOH BCEMHUPHOTO TSTOTEHHS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JIBmkenne mmaHer Bokpyr ComHna. IlepBas kocMmuueckas ckopocTb. Heecomocts u
Meperpy3Ku.

PaBHOBecue marepuanbHOM Touku. AOCOIIOTHO TBEPAOE Teno. PaBHOBecHe TBEPIOTO Tea
C 3aKpEIJIEHHOM OChIO BpalleHusi. MoMeHT cuitbl. LIeHTp TskecTH.

Nmnynec Tena. M3menenne umnynbca. UMnynbc cuiibl. 3aKOH COXpaHEHHS MMITYJIbCA.
PeakTuBHOE IBUKEHHUE.

Mexanuveckass paboTa WU MOUIHOCTh. PaboTa cuil TsDKeCTH, ynpyrocT, TpeHus. CBs3b
SHepruu U paboTel. [loTeHnManbHas SHeprus Tena, MOTHATOrO HaJ TMOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas sHEeprus cxaroi npyxunbl. Kunernueckas sHeprus. Teopema 0 KWUHETUYECKOM
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKON SHEPIUU.

emoncmpayuu.

1. HabmroneHue MEXaHU4YECKOTO JIBIKEHHS Tejla OTHOCUTEIBHO Pa3HbIX TeJ OTCUETA.

2. CpaBHEHHE IyT€Hl M TPACKTOPUWA JBHKEHHUS OJHOTO M TOTO K€ Tela OTHOCUTEIHHO
Pa3HbIX TeJl OTCYETA.

N3mepenune ckopocTy U yCKOPEHUSI IPSAMOJIUHEHHOTO ABUKEHUSI.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBUKECHHUS.

Habnroenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnronenne MexaHU4ecKuX SIBJICHUM, IPOUCXOAIINX B cucTeMe oTcuéra «Tenmexkay
pH €€ paBHOMEPHOM U YCKOPEHHOM JIBUKEHHH OTHOCUTEIBHO KaOnHeTa (DU3UKH.

o wu s W

3aBUCHUMOCTB YCKOPEHHMSI T€JIa OT MaccChl TeJla U IEHCTBYIOIIEH Ha HETO CHJIBL.
HaGnronenue paBeHCTBa CHII IPU B3aUMOJIEHCTBUY TEJ.

9. H3MmeHeHue Beca Tena pU YCKOPEHHOM JIBUYKEHUHU.

10. Ilepenaua ummnynbca Ipu B3aUMOJICHCTBUU TeJI.

11. IlpeoOpa3oBaHus SHEPTUH MTPU B3aUMOJICHCTBUHU TE.

12. CoxpaHeHue UMITyJbca IPU HEYNIPYTOM B3aUMOJECHCTBUH.

13. CoxpaneHue UMITyJIbca IpU aOCOJIIOTHO YIIPYTOM B3aUMOJICHCTBUU.

o0
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14.
15.
16.

Habnronenue peakTHBHOTO JABHKEHHS.
CoxpaHeHne MeXaHU4eCKOH SHEPTUH MPHU CBOOOTHOM Ta/ICHHH.
CoxpaHeHNe MEXaHUUECKON PHEPIUU IIPU IBWKEHUU TeJa M0 JEHCTBUEM MIPYKUHBI.

Jlabopamopusie padbomot u onvimel.

1.

00

10.

11.

KoHcTpynpoBanue TpakTa JUisi pasroHa U JAJIbHEWIIEro PaBHOMEPHOIO JBM)KEHMSI
LIapyKa WU TEJIEKKH.

Omnpenenenne cpelHell CKOPOCTH CKOJBXEHMsI Opycka WIM JIBUYKEHHS IIapuKa IO
HAaKJIOHHOM IUIOCKOCTH.

Omnpenenenre ycKOpeHHUsl Teja IPU PAaBHOYCKOPEHHOM JBM)KEHUU IO HAKJIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHHU MPH PaBHOYCKOPEHHOM JBM)KEHHUU 0€3
HA4aJIbHOM CKOPOCTH.

[IpoBepka rumnore3bl: €ClIM MPH PAaBHOYCKOPEHHOM JBM)KEHUHM 0€3 HayalbHON
CKOPOCTH ITyTH OTHOCSITCSI KaK psiJ HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
MIPOMEXKYTKHA BPEMEHU OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAaJIbHOTO
JTABJICHHUS.

Onpenenenre korhduueHTa TPEHUS CKOJIbKEHUS.

Ornpenenenne KECTKOCTH MPYKHUHBI.

Omnpenenenve pabOThl CUJIBI TPEHUS TMPU PABHOMEPHOM JIBWKEHHHM Tejla IO
TOPU30HTAIBHON TOBEPXHOCTH.

OmnpeneneHue pabOThl CUIIBI YNPYrOCTH IpU HOABEME Ipy3a C MCIOJIB30BAHUEM
HETOIBM>KHOTO U TIOJBHKHOTO OJIOKOB.

N3ydeHne 3aKk0HAa COXpaHEHUs] SHEPTUN.

Pa3nen 9. Mexanu4deckue KoJ1e0aHUsA U BOJIHEIL.

KonebarenbHoe amxenue. OCHOBHBIE XapaKTEPUCTUKU KojeOaHUM: MEpUoj, 4acToTa,
amIuiutyna. MaTtemMatuueckuid M NPYXKUHHBIA MaaTHUKU. [IpeBpaiieHue 5sHepruu Mpu

KoJiebaTenbHOM IBHKCHUU.

3aryxaromue Kojieoanus. BeiHykaeHHbIe KoeOanus. Pe3onanc. MexaHW4ecKHe BOJIHBI.
CBolicTBa MeXaHMYECKHX BOJIH. [IpoJI0JIbHBIC U MOINIEPEYHbIC BOJHBI. J[JTMHA BOJHBI H CKOPOCTH
e€ pacpocTpaHeHus. MexaHU4eCKHe BOJIHBI B TBEPIOM TeJIC, CEHCMUYECKHIE BOJTHBIL

3Byk. ['poMKOCTh 3ByKa 1 BeIcOTa ToHa. OTpakeHue 3Byka. IHQpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

1. HaGmronenue xoneGaHMil TeJ MO IEHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
2. HaGmonenue koneGaHuil rpy3a Ha HUTH U Ha TPY>KUHE.

3. HaGmonenue BbIHYXIEHHBIX KOJIeOaHUI U pe30HaHca.

4. PacnpocTpaHeHHe IPOA0IbHBIX U MOTIEPEYHBIX BOJIH (HA MOJIENN).

5. HalGmroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKYCTHYECKHIl pe30HaHC.

Jlabopamopusie pabomot u onvimul.

1. OmpeneneHue 4acTOThI U IEPUOAA KOJEOAHUN MAaTEMAaTUYECKOTO MasTHHUKA.

2. OmpeneneHuie 4aCTOTHI U MEPHOJIa KOJICOAHHM MPYKUHHOTO MasTHUKA.

3. HccnenoBanue 3aBUCHMOCTH TepHoja KoJeOaHWM TMOJBEHIEHHOTO K HUTH Tpy3a OT

JUIMHBI HUTH.
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7.

HccnenoBanue 3aBUCUMOCTH MEPUOJIAa KOJEOAHUNM NPYKMHHOI'O MasTHHKA OT MaccChl
rpysa.

[IpoBepka HE3aBUCHUMOCTH IEpHOAA KOJICOAHWH Trpy3a, MOABEUICHHOTO K HHUTH, OT
Macchl rpysa.

OnepIThI, JEMOHCTPUPYIOLME 3aBUCUMOCTb IIepuoOja KoJieOaHWM HPYKMHHOIO
MasiTHUKA OT MacChl rpy3a U KECTKOCTHU MPYKUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaJIeHHUSL.

Pa3nes 10. DinekTpoMarHuTHoOe 1M0Jie M 3JIEKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHUTHOE TIOJIe. DJIEKTPOMArHUTHBIE BOJHBL. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH. [IIKana 31neKTpOMarHUTHBIX BOJIH. MCMIOB30BaHNE IIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM

CBs3H.

DnekTpoMarHuTHas pupoja ceera. CKopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1.
2.

CBoiicTBa AJIEKTPOMArHUTHBIX BOJIH.
BoiHOBEIE CBOIICTBA CBETA.

Jlabopamopnwie pabomul u onvimel.

1.

N3ydeHne cBONCTB 3JIEKTPOMAarHUTHBIX BOJIH C MMOMOIIBI0 MOOMIIBHOTO TenedoHa.

Paznena 11. CBeToBble ABJICHHUSA.

JlyaeBas mopenb cBera. VMcrounuku cera. IIpsiMosmHEiHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousHina u JIynel. Otpaxkenue cBera. [nockoe 3epkaio. 3aKOH OTpaKEHHS CBETA.

[Ipenomiienne cBera. 3akoH npenaomieHus cBeTa. [loHOoe BHYTpeHHEE OTpakeHUE CBETA.
Hcnonb30BaHne NOJHOTO BHYTPEHHETO OTPAaXKEHHs B ONTHYECKUX CBETOBOAX.

Jlunza. Xox myueit B JnumH3e. Omntmueckas cuctema ¢oToammapata, MHUKPOCKONA M
Teneckomna. ['1a3 kak onTuyeckas cucreMa. baM3opykocTs U 1adbHO30PKOCTb.

Pasnoxxenue 6enoro ceta B criekTp. OnbiThl HptoToHa. Clio)keHre CEeKTPabHbBIX LIBETOB.
Hucnepcus cBera.

emoncmpayuu.

LNk wWwNRE

[IpsimonuHelHOE pacpoCTpaHEHUE CBETA.

OtpaxxeHue cBera.

[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.

OnTHyeckuii CBETOBO,.

Xox mydeii B coOuparoliieit TuH3e.

XoJ 1ydeld B paccenBarouiei JIMH3E.

[Tonyuenue n300pakeHH ¢ TOMOIIBIO JINH3.

[MpunHnun neiictBus doroanmnapara, MUKPOCKOTIA U TEIECKOTIA.

10. Mopnens rnasa.

11. PaznoxxeHue Genoro cBeTa B CIIEKT).

12. INomyuenue 6e70T0 CBETA MPH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie pabomot u onvimol.

1.
2.

HccnegoBanue 3aBUCUMOCTH yriia OTpaXK€HHd CBETOBOTO Jiy4da OT yIJia MMaaACHHA.
I/I3yquI/Ie XapaKTCPUCTUK I/I306pa)KCHI/I}I npeamMceTa B IJIOCKOM 3CpKaJIC.
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3. HccrnenoBanue 3aBUCMMOCTH YIJIa MPEJIOMIICHHS CBETOBOTO JIy4da OT yrJia MaJeHHus Ha
IPaHUIIC «BO3LyX—CTEKIIO.

[Toyuenue n300pakeHHI ¢ TOMOIIBIO COOMPAFOIIIEH JIMH3BI.

Omnpenenenre GOKYCHOTO PACCTOSIHUS M ONITHYECKOM CHITBI COOMPAIOIICH JIMH3BI.
OMBITHI 10 PA3JI0KEHUIO OEJIOr0 CBETA B CIIEKTP.

No v s

OmnbIThl 1O BOCHPUATHIO I[BETA NMPEIMETOB NPU MX HAOMIOJEHUHM Yepe3 IIBETOBBIC
GUIBTPHI.

Pa3zgen 12. KBantoBble ABJICHHUA.

Omneitel Pesepdopna u rumanerapuas mozenb aroma. Monens atoma bopa. Mcnyckanue n
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie ClIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oera- u ramma-usnydeHus. CTpOE€HHE aTOMHOTO spa.
Hyknonnas mopens aromHoro siapa. HM3oromel. PammoaktuBHble mnpeBpameHus. Ilepunon
roJypacnaaa aTOMHBIX sIIEp.

SnepHble peakiiuy. 3aKOHbI COXPAHEHHUS 3apsiI0BOIO U MAacCOBOIO YMCET. DHEPTUs CBS3H
aToMHBIX saep. CBs3p Maccel M dHeprud. Peaknuum cuHTe3a W AeneHus sanep. VcrouHukn
sHepruu CoJiHIA U 3BE3 L.

SAnepHas sHepreTHka. JleicTBUA paAMOAKTUBHBIX U3JIy4YEeHUIN Ha KUBBIE OPTaHU3MBI.

emoncmpayuu.

CriexTpsl N3JIy4€HHS U TOTJIOMIEHNS.

=

CrieKTpsl pa3IU4HbIX Ia30B.

Cnekrtp Bogopoaa.

Ha6nronenue tpexoB B kamepe BuibcoHa.

PaboTa cuéTurka HOHU3UPYIONTUX U3TyUYEHUN.

Peructpanus nznydeHus NpupoIHbIX MUHEPAJIOB U MPOJTYKTOB.

Jlabopamopnuie pabomel u onvimel.

1. HabmroneHue CIUIOMIHBIX U JIMHEWYAThIX CIEKTPOB U3JIy4EHUSI.

2. HccnenoBanue TpPEKOB: HM3MEpPEHUE SHEPTrUM YacTUIBI 10 TOPMO3HOMY MyTH (IO

dboTtorpadusim).

3. UMsmepenue paauoakTUBHOTO (poHa.

IToBTOPHUTEIbHO-00001IAOIIHIA MOAYJIb.

[ToBTOpUTENBHO-0000MAOIIMKA ~ MOIYAb IpEeAHAa3HAuYeH JJs CHUCTEMaTH3allud U
0000111eHUS TPEIMETHOTO COACPIKAHUS U OIBITA IESTEIBHOCTH, MPUOOPETEHHOTO IPU U3YUCHHUH
BCEro Kypca (pU3UKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke U1 00yJaromMXcs, BEIOPABIINX 3TOT Y4€OHBIHN MpeaMerT.

[Ipy wu3ydyeHUHM [AHHOTO MOJIYJS pEAlU3ylOTCd M CHUCTEeMATHU3UPYIOTCS — BUIBI
NEeSTeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeuMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYYHas
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHMS SBJICHUU MPHUPOABI M TEXHUKH,
OBJIaJICHUE YMEHHSIMH OOBSCHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBIE 3HAHUS,
peliaTh 3a/1a4u, B TOM YHCIIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIIbHBIE.

[IpuHUMNIMATIBHO IE€ATEILHOCTHBIM XapaKTep JAaHHOTO pasjeiia pealu3yercs 3a CYET TOro,
9TO0 00yUaIOIIUECs BBIMOIHSIOT 331aHUs, B KOTOPBIX UM IpeAaraercs:

Ha OCHOBE MOJYYECHHBIX 3HAaHUI paclo3HaBaTh U HAYYHO OOBSICHATH (PU3HUECKUE SIBICHUS
B OKPYKaIOIIeH NpUpoe U MOBCEIHEBHON KU3HM;

e W
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HCIIOJIb30BATh HAYYHBIC MCTOAbI UCCICAOBAHUS (I)I/I3I/I‘-I€CKI/IX SIBHGHI/If/’I, B TOM YHCIIC IJIA
MPOBCPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTUICCKUX BBIBOAOB,
0OBSICHATH HAay4YHBIC OCHOBBI Han0oJjiee BaXKHBIX [[OCTI/DKCHI/Iﬁ COBPCMCHHBIX TGXHOHOFI/Iﬁ,
HalpuMep, MNPAKTHUYCCKOTO HCIOJIB30BAHHA Pa3/IMYHbIX HCTOYHHUKOB OHCPIrMHM Ha OCHOBC
3aKOHa MPEBpAIICHUA U COXPAaHCHHUA BCEX U3BCCTHBIX BUAOB SHCPIUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3yuenne QuU3MKKM Ha YpOBHE OCHOBHOTO OOIIEr0o OOpa3oBaHHs HAINpPaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAITPCAMCETHLIX U NPCIAMETHBIX O6pa3OBaT€JH)HI)IX PE3YyIbTAaTOB.

B pesynmbrate wu3ydeHus GHU3MKM HAa YPOBHE OCHOBHOTO oOmiero oOpa3oBaHus Yy

oOyyaromerocst OyayT cOpMHPOBAHBI CIIEIYIOUINE THYHOCTHBIC PE3yIbTAThl B YACTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSA:

- TIPOSIBJICHHE MHTEpPEca K UCTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCHMCKOW (PU3UUECKON
HayKH;

- IIEHHOCTHOE OTHOIIIEHUE K TOCTIXKEHHUSM POCCUUCKHUX YUEHBIX-(U3UKOB;

2) rpa:kIaHCKOr0 M YXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCYXKJEHUU OOIIECTBEHHO 3HAYUMBIX U ATHYECKUX
mpoOJIeM, CBSI3aHHBIX C MMPAKTUYECKUM MPUMEHEHHEM JIOCTHKEHUN (HU3UKY;

- OCO3HAHHWE BAXHOCTH MOPAITBHO-ITUYECKUX TPUHIIUIIOB B JACSITEIIBHOCTH YUEHOTO;

3) 3cTeTM4YEeCKOr0 BOCIIUTAHMS:

- BOCHPHSITHE 3CTETUUYECKUX KauyecTB (PU3MUECKOW HAyKW: €€ TapMOHHYHOTO IMOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUIHOCTH;

4) IEeHHOCTH HAYYHOI'0 MMO3HAHUSA:

- OCO3HaHUE IEHHOCTH (PU3MUECKON HayKH KaK MOIIHOTO MHCTPYMEHTa IMO3HAHUS MUpa,
OCHOBBI Pa3BUTHSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyIbTYpHI;

- pa3BUTHE HAYYHOU JII0003HATENFHOCTH, HHTEpPECA K UCCIIEA0BATEIBCKOM eI TebHOCTH;

5) popMupoBaHus KYJbTYPbI 310POBbSI H SMOIMOHAJIBLHOI0 0J1Ar0NOJyYHs:

- OCO3HaHHE LIEHHOCTH Oe30macHoro oOpas3a XKM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, B@KHOCTH TMpaBWi O€30MacHOr0 IMOBEJCHUS Ha TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PY/I0BaHUEM B JOMAIIHHUX YCIOBHSIX;

- c(OpMHUPOBAHHOCTH HaBbIKa peduieKCHU, MPU3HAHUE CBOETO IpaBa Ha OIIMOKY M TaKOTO
K€ IIpaBa y Jpyroro 4ejoBeKa;

6) TPy10BOr0 BOCIIUTAHMS:

- aKTUBHOE y4acTHe B PELICHUM IMPAKTHUECKUX 3a7ay (B paMKax ceMbH, 00pa30BaTeIbHON
OpraHM3aliy, TropoJa, Kpas) TEXHOJOTHYECKOW U  COIMANbHOM HANpaBICHHOCTH,
TpeOyIOIMX B TOM YHCIie U PU3NIECKUX 3HAHUH;

- HHTEPEC K MPAKTUYECKOMY H3y4eHUIO podeccuii, CBA3aHHBIX C (PU3UKOM;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

- OpUEHTAaIMsl Ha MNpUMEHeHHe (UINYECKUX 3HAHUW JUIs pelleHus 3aaad B olnactu
OKpYXarollleld cpefibl, MIAaHUPOBAHUS MOCTYNKOB M OLIEHKHM HMX BO3MOYKHBIX IMOCIEACTBUMN
JUISL OKpYKaroLIel cpebl;

- 0CO3HAHUE III00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIEM U MyTel UX PEIICHNUS;

8) ajanTannu K U3MEHSIOIMMCS YCJIOBHAM COLMAIBLHON U MPUPOIHOH CPebl:

- TOTPeOHOCTh BO B3aUMOJCHCTBUM TIPU BBIIOJHEHUH HCCIEIOBAHUM U MPOEKTOB
(u3nUecKoi HaNMPaBICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- TIOBBILLIEHUE YPOBHSI CBO€M KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO JeATEIbHOCTD;
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e - 1oTpeOHOCTH B ()OPMUPOBAHMM HOBBIX 3HAHMH, B TOM 4YHcie (OPMYIMPOBATH HJIEH,
MOHATHS, TUTIOTE3BI O (PU3UYECKUX 00BEKTaX U SIBICHUSIX;

® - OCO3HaHHUE JIEPUIUTOB COOCTBEHHBIX 3HAHUIM U KOMIIETEHTHOCTEH B 00JacTH (PU3UKH;

® - [UIJAHMPOBAHHUE CBOETO Pa3BUTHS B MIPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHMIA;

® - CTPCMJICHUC aHAJIIM3UPOBATH WU BBIABJIATH B3aMMOCBA3U IIPUPOJIbI, O6HICCTB3, U 3KOHOMUKH,
B TOM 4HCJIC C HCIIOJIb30BAHUEM (1)I/I3I/I‘ICCKI/IX 3HaHI/H\/JI;

e - OICHKAa CBOMX JCHCTBUH C YY€TOM BIHSHHS HA OKPYXKAMONIIYIO CPEay, BO3MOMXHBIX
J100aJIBHBIX TIOCIEACTBUMA.

METAINIPEAMETHBIE PE3YJIbTATHI

B pesymbraTe OCBOEHHS TporpaMMbl 1O (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOy4atomerocss OyayT c(OpMUpOBaHbI MeTamnpeAMeTHbIe pe3yJbTaThl,
BKJIIOUAIOLIME TIO3HABaTeNIbHbIE YHHUBEpCaJbHble YueOHbIE JI€HCTBUS, KOMMYHUKAaTHBHbBIE
YHHUBEpCcaJbHbIe yueOHbIE IeUCTBUS, PETYISTUBHbIE YHUBEpCaIbHbIE yUEOHbIE TEHCTBUS.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBu:

BBISIBIISITH M XapaKTE€PU30BaTh CYIIECTBEHHbIE MMPU3HAKU 0OBEKTOB (SBJICHUI);
yCTaHaBIUBAaTh CYIIECTBEHHBIN MpHU3HAK KiaccuuKauu, OCHOBAaHUS Ui 0000IIeHUS
Y CPaBHEHHS;

BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUHUSl B pacCMaTpUBAeMbIX (hakTax, TaHHBIX U
HaOJIOICHUSX, OTHOCALIUXCS K (PU3NUECKUM SIBIICHUSIM;

BBISIBJISITh MIPUUMHHO-CJICJICTBEHHBIE CBSI3M NPU U3YYEHUH (PU3NYECKUX SIBICHUU H
MPOLIECCOB, JeNaTh BBIBOJBI C UCIOJIb30BAaHUEM JEAYKTHUBHBIX U HHIYKTHBHBIX
YMO3aK/IIOUYEeHUH, BBIIBUTaTh TUIIOTE3bI O B3aUMOCBA3SX (PU3MUECKUX BEIUYUH;
CaMOCTOSITENIBHO ~ BBIOMpATh CHOCOO pemieHus ydeOHOW (u3nueckodl 3amayu
(cpaBHEHHE HECKOJBbKMX BapHAHTOB peElICHHs, BBIOOp HamOoliee MOAXOSIIET0 C
y4€TOM CaMOCTOSATEIbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBrble ncciienoBareibcKue AeiiCTBHSA .

HCITI0JIb30BATb BOIIPOCHI KaK I/ICCJ'IG,I[OBaTeJ'IBCKI/Iﬁ HWHCTPYMCHT IIO3HAHUA;

npoBOAUTL IO  CAMOCTOATCIBHO  COCTAaBJICHHOMY  IIJIAHY  OIIBIT, HECJIOKHBIN
(I)I/IBI/ILIGCKI/Iﬁ OKCIICPUMCHT, HeOO0IbII0e HUCCICIOBAHUC (1)I/I3I/I‘IGCKOFO SBJICHUA,
OLCHUBATh HAa MPUMCHUMOCTb U JOCTOBCPHOCTDH I/IH(I)OpMaI_[I/IIO, MOJIYYCHHYIO B XO[C
HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATCIBHO (bOpMyJIHpOBaTB O606H.I€HI/I$I U BbBIBOJABI II0 Ppe3ylibTaTaM
HpOBe,[[éHHOFO Ha6J'IIO,[[eHI/IH, OIbITa, UCCIICIOBAHUA,

MPOTHO3UPOBATH BO3MOXKHOC JalbHEHIIee Pa3sBUTHC (1)I/I3I/ILICCKI/IX mponeccoB, a TaKKe
BbIIBUT'aTh IMMPCATIOJIOKCHUA 00 ux Pa3BUTHU B HOBBIX YCJIIOBUAX U KOHTCKCTAX.

Padora ¢ undpopmanueii:
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NPUMEHATh Pa3IMYHbIE METObI, HHCTPYMEHTHI M 3alpocChl MPH IMOHWCKE M OTOOpe
nHGOpPMAIIMY WK TaHHBIX C YIETOM MPEUIOKEHHON yueOHOM (hru3nyecKkoi 3a1auu;
aHaJTM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PAZTHUHBIX
BUJIOB U (OPM IIPECTABICHHUS;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMAIBHYIO (OpPMY TMpEACTaBICHUS HHGOPMAIMH H
WUTIOCTPUPOBATh pEIIacMbIe 3a7auydl HECIOXKHBIMH CXEMaMH, AWarpaMMaMmiy, WHOU
rpaduKoi ¥ X KOMOMHAIUSMHU.

KOMMyHI/IKaTHBHI)Ie YHUBEpPCAJIbHBIC yqeﬁnble JeHCTBHUA:

B XoJe OOCyXKJcHHs y4eOHOTrO Marepuaia, pe3yJbTaTOB JIAOOPATOPHBIX paboOT U
MIPOEKTOB 3a]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOI TEMBbl M BBICKA3bIBATh WIICH,
HaIleJICHHBIE Ha PEIIeHUe 3a1a9H U MO Iep KaHne OJIaroKenaTeIbHOCTH OOIICHNS,
COTIOCTABJIATh CBOM CYXKICHHS C CYXKJICHUSMH JPYTHX YYaCTHHKOB JIMAJIOra,
O0OHapY)XHBaTh Pa3JININE U CXOACTBO TTO3UIIHIA,

BBIPAKATh CBOIO TOYKY 3PEHUS B YCTHBIX M MMUCHbMEHHBIX TEKCTaX;

MyOMMYHO  TMPEJACTABIATh  PE3yJAbTAaThl  BBIMOJIHEHHOTO  (DM3MYECKOTO  OIbITa
(3KCTIepUMEHTa, HCCIICIOBAHUS, TIPOCKTA);

MMOHMMATh M HMCIOJb30BaTh MPEHMYIIECTBA KOMAHIHOW M WHIWBHIYyaTbHOW pPabOTHI
MIPH pEIeHUH KOHKPETHON (pr3HuecKoil mpoOiIeMbl;

MPUHUMATh IIeTH COBMECTHOH JESITEILHOCTH, OPraHU30BBIBATH JICHCTBUSA 1O €€
JMOCTHIKEHHIO: PaCpe/IeNIATh POJId, 00CYKIaTh MPOIECChl M PE3YIbTaThl COBMECTHOM
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOJICH

BBITIOJTHATE CBOKO YacTh PalOTHI, JOCTHTas KAa4eCTBEHHOTO pe3ysbTaTa 1O CBOEMY
HaIpaBJICHUIO ¥ KOOPJIUHUPYS CBOU JCHCTBHUSA C IPYTHMH WICHAMH KOMaH/IbI;
OIIEHMBATh KayeCTBO CBOETO BKJaJa B OONIMH MPOAYKT TIO KPHUTEPHSIM,
CaMOCTOSITENIHHO C(HOPMYTUPOBAHHBIM YIaCTHUKAMH B3aUMO/ICHCTBHSL.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUueOHbIe 1elCTBHS

Camoopranuszanms:

BBISIBIISITH MTPOOJIEMBI B )KMU3HEHHBIX M YYEOHBIX CUTYAIUIX, TPEOYIOMIUX JUTsl PeleHus
(bu3nuecKux 3HAHHUI;

OpUEHTHPOBATHCSA B PA3IMYHBIX MOJXOJAaX MPHUHATHS pelIeHUN (MHIUBUAYyabHOE,
MIPUHSATHE PEIICHUs B TPYIIe, IPUHATHE PELICHUI IPYIIO);

CaMOCTOSITENIBHO COCTABJISTh aJTOPUTM pelieHus (U3NYECKON 3aJauu WM IUIaHa
HCCIIEIOBAHUSL C YYETOM HMEIOLIUXCA PECypCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBAaTh MpeAaraeMble BapuaHThl peIeHUH;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJJIEKT:

JlaBaTh aIEKBATHYIO OIIEHKY CUTYalluH U MpeasaraTh IjaH e€ U3MEHEHUS;
OOBSICHATh MPUYUHBI JIOCTHXKEHHUS (HEIOCTHM)KEHHUS) pe3yabTaToOB JEATeNbHOCTH,
J1aBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;
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BHOCHUTH KOPPEKTUBBI B JICATEILHOCTh (B TOM YHUCJIE B XOJ BBINOJHEHHUS (PU3NIECKOTO
WCCIICZIOBAaHUSI MJIM IPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENLCTB, W3MEHHUBIINXCS
CUTYallUi, yCTAaHOBJIEHHBIX OIINOOK, BOSHUKIIUX TPYJHOCTEIH;

OLICHUBATH COOTBETCTBUE PE3YJIbTATA LIEIU U YCIOBUAM;

CTaBUTH Ce0s1 HA MECTO JPYroro 4ejaoBeKa B XOJI€ CIOpa WM JAUCKYCCHU HA HAYYHYIO
TEMY, IOHUMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY APYTOro;

NpHU3HABaTh CBOE TMPABO HA OMMOKY MNpPHU pPEUHICHHH (QHU3UYECKUX 3ajad M B
YTBEPKJICHUSIX HA Hay4HBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEAMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kjiacce npeaMETHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JIOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUaIOUINXCS YMEHH:

HUCITIOJIB30BATh IIOHATUS: (1)I/ISI/I‘IGCKI/I€ n XUMHUYCECKHUE ABJICHUS, Ha6J'IIOJIeHI/Ie,
AKCIIEPUMEHT, MOJIENb, TUIOTE3a, €IWHUIIBI (DU3UIECKUX BEIUMYHH, aTOM, MOJIEKYJa,
arperaTHbIE COCTOSIHHS BelecTBa (TBEPIOE, JKHAKOE, ra3000pa3HOE), MEXaHUYECKOe
NBYOKCHHE  (paBHOMEPHOE, HEPaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAIONINECs COCY/IBI;

paznuuath sBiaeHUs (Iuddy3us, TemIoBoe IBMKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
JBUKEHHE, HEPAaBHOMEpPHOE NBM)KEHUE, MHEpLHs, B3aHUMOJICIICTBHE Tell, paBHOBECHE
TBEPABIX TEJI C 3aKPEIUIEHHOW OCBhIO BpallleHWs, Nepefadya aBji€HUsS TBEPABIMHU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue TeJl, IPEBpallleHus
MEXaHUYECKOM HEPTUH) MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YUYCHHBIX (PU3NYECKUX SBJICHUI B OKpPYXKAIOUIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUSA B MPHUPOJE: MPUMEPHI JABIKEHUS C Pa3IHMUYHBIMU
CKOPOCTSIMU B XKUBOW W HEXHBOW Npupoje, ACHCTBHE CHIIBI TPEHUS B MPHUPOJE U
TEXHUKE, BJIHMSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOM OpraHusM, IUIaBaHHe phIO,
pBIUard B Telie 4YelOoBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHUYECKYIO 3a7ady B y4eOHYIO,
BBIJICIISATH CYIIECTBEHHbBIE CBOMCTBA (MIPU3HAKU) PU3NYECKUX SBICHUM;

OTIHMCHIBATh U3yYCHHBIC CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCIONB3YS (PU3UYECKHE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSS
CKOPOCTb, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tela, Cuja TPEHUs, JaBlIEHUE
(TBEpIoro Tema, KUAKOCTH, rasza), BBITAJKUBAIOLIAs CHIIA, MeXaHHYecKas pabora,
MOIIIHOCTh, TIIJI€Y0 CHJIBL, MOMEHT CHJIBI, KOI(PQHUIMEHT TMOJE3HOTO JIEeHCTBUS
MEXaHHU3MOB, KHUHETHUECKas U MOTEHIMaIbHas dHEPTUs), IPU OMHCAHUH TMPABUIBHO
TPAKTOBATh PUINYECKUI CMBICI HCTOIb3yEeMbIX BEIMYUH, UX 0003HAYEHUS U €IUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYJbI, CBA3BIBAIOIINE MAaHHYIO (PU3UYECKYIO
BETUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKHd HU3YUYEHHBIX 3aBHCUMOCTEHN
(U3MYECKUX BEINYHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3UYECKHE SIBICHHUS M TPOIECCHI, HCIOIB3YS
MpaBWJIa CIIOKEHUs CHJI (BIIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH
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ApxuMena, TMpaBWIIO paBHOBECHsl pbluara (OJI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHUS MEXaHWYECKOM HHEpruu, IpU OSTOM JaBaTb CJIOBECHYIO
(opMyIHPOBKY 3aKOHA M 3aMMCHIBATh €0 MAaTEMaTHUECKOE BBIPAKECHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYallMil NPAKTUKOOPHUEHTUPOBAHHOTO XapakKTepa: BBIABIATH NPUYUHHO-
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 |—2 JIOrMUeCcKUX 111aroB ¢ Ornopoi Ha 1—
2 UW3y4YEHHBIX CBOWCTBa (U3UYECKUX SBICHHUN, (U3HMUECKUX 3aKOHA WIH
3aKOHOMEPHOCTH;

pemate pacy€rHble 3agaud B 1-2 neicTBUs, HMCHONb3ysd 3aKOHbI U (DOPMYJIBI,
CBSI3pIBAlOIIME (U3UYECKHME BEIWYMHBI: HAa OCHOBE aHajHM3a YCIOBHUS 3a7a4yd
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTAaBISTh (DU3MUYECKUE BEIUYMHBI B (DOPMYINBI U
MIPOBOJUTH PAcU€Thl, HaXOIUTh CIPABOYHBIE JTaHHBIE, HEOOXOJMMBbIEC IJIs PElICHUs
3aj]1a4, OL[EHUBATh PEATUCTUYHOCTh MOJYYEHHON (PU3NYECKOI BEIMUMHBI;
pacrno3HaBaTh MpPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB, B OINMCAaHUM MCCIEIOBAHUS BBIIEIATh IPOBEPSIEMOE TPEANOI0KEHHUE
(rumoTesy), pa3nuyaTh W HUHTEPIPETHUPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OTBITA, JI€JaTh BHIBOBI IO €r0 pe3ysbTaTaM;

MIPOBOJIUTH OMBITHI IO HAOMIOAEHUIO (PU3NYECKUX SIBICHUN WIH (PU3NYECKUX CBOMCTB
Ten: (GopMynupoBaTh TMpPOBEpPSEMbIE MPEANOJIOXKEHUs, coOHUpaTh YCTaHOBKY U3
MPEI0KEHHOTO 000PYA0BAHNUS, 3aMUChIBATh X0/1 OMbITa U (POPMYIMPOBATH BHIBOJIBL;
BBITIOJIHATH MPSIMblE U3MEPEHUSI PACCTOSIHUS, BPEMEHHU, MacChl Tena, 00bEMa, CUIIbI U
TEMIIepaTypbl ¢ HUCHOJb30BAHUEM AHAJIOIOBBIX M LM(POBBIX MPUOOPOB, 3aNHUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
UCIOJIb30BAHUEM IPSAMBIX U3MEPEHUH (3aBUCMMOCTH IIyTH PaBHOMEPHO JIBHXKYILLETOCS
TENa OT BPEMEHM JIBIKEHHS TEJla, CHUJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCTBa
0o0pabOTKM TMOBEPXHOCTEW Tel M HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOLaau
CONIPUKOCHOBEHHS TeJl, CHJIbl YIIPYTOCTH OT YIUIMHEHMs NPYKUHBI, BBITAIKUBAIOLIEH
cuibl 0T 00BbEMa NOrpyXKEHHOM YacTH Tela M OT IUIOTHOCTU JKUIKOCTH, €&
HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IJIyOMHBI, Ha KOTOPYIO IOTPYKEHO TeJo,
YCIOBMH IUIaBaHMS TeN, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUIAHUPOBAaHUM y4eOHOro HCCIEIOBaHMs, COOMpaTh YCTAHOBKY M  BBINOJIHATh
U3MEpEHUs, clenysd MpPeUIOKEeHHOMY IUIaHy, (PMKCUPOBATh PE3yJbTaThl MOIy4YE€HHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHJIE MPEUIOKEHHBIX TaONMMUIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIEIO0BAHMS,

IIPOBOJIUTh KOCBEHHBIE M3MEpPEHHMs (PU3MUECKUX BEIMYMH (IUIOTHOCTh BELIECTBA
KUAKOCTH M TBEPIOrO Tela, CWIA TPEHMsI CKOJIBXKECHUSA, [aBICHHE BO31yXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOLAs Ha MOTIPYXKEHHOE B KUAKOCTH TEJIO,
KOA(Q(QUIMEHT MOJE3HOrO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIeAys NPEeIOKEHHON
MHCTPYKLUU: IIPU BBITIOJIHEHUN U3MEPEHHUI cOOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYUCIIATH 3HAYEHNUE UCKOMOM BEJIMYHHBI;

coOmoaTh MpaBWjia TEXHUKH Oe30MacHOCTH TIpu pabore ¢ J1aOOPaTOPHBIM
obopynoBaHueM;
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yKa3blBaTh MPHUHLUIBI ACUCTBUS NPUOOPOB U TEXHHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOMIAIOIIMECS COCYAbl, OapOMETp, phlyar, MOIBMKHBIA U
HETIOIBMKHBIN OJIOK, HAKJIOHHAS MJIOCKOCTb;

XapaKTepU30BaTh MPHHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHMYECKHX
YCTPOMCTB € ONOpPOM Ha WX omMcaHusd (B TOM YHCIE: MOJUIMIHHUKH, YCTPOUCTBO
BOJIONIPOBOJIA, TUAPABIMYECKUIM Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM Hacoc,
apeoMeTp), MCHOJB3Yys 3HAHUS O CBOMCTBAX (PM3UYECKUX SIBICHUI M HEOOXOJUMBIC
(u3nveckre 3aKOHBI M 3aKOHOMEPHOCTH;

NPUBOANTH TIPUMEPHl (HAXOAWTh HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
WCIOJIb30BaHUS (PU3MUYECKUX 3HAHUM B IOBCEAHEBHOM JKU3HM sl oOecreyeHus
0e30MacHOCTH TpHU oOpamieHuH ¢ OpudopaMu U TEXHUYECKHMMH YCTPOWCTBAMH,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOIEHUS HOPM OSKOJOTMYECKOrO IMOBEACHUS B
OKpYKarollen cpene;

OCYILIECTBIISITh OTOOp HCTOYHMKOB HHpOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TMOMCKOBBIM 3alpOCOM, HA OCHOBE MMEIOLIUXCS 3HAHUI U MyTEM CpaBHEHUS
Pa3IUYHBIX UICTOYHUKOB BBLAEIATH HH(OPMALIHIO, KOTOPAsl SBJSETCS IPOTUBOPEUMBOM
WU MOKET OBITh HEJIOCTOBEPHOM;

HCII0JIb30BATh MPH BBIMIOJIHEHUU YYEOHBIX 33aJaHUIl HAY4YHO-MIOMYJISPHYIO JINTEPATYypy
(u3nuecKoro cojiep>kaHus, CHOpaBOYHbIE MaTepuaibl, pecypchl cetu HHTepHer,
BIIAJIETh MpUEMAMHU KOHCIIEKTHMPOBAHMS TEKCTa, NpeoOpa3oBaHus WHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

co3/1aBaTh COOCTBEHHBIC KPATKUE MUChbMEHHBIC U YCTHBIC COOOIICHHS HAa OCHOBE 2—3
HMCTOYHUKOB MH(pOpMauu GU3NYECKOTO COAEPIKaHUs, B TOM YHCIE IMyOJUYHO AeNaTh
KpaTKue COOOIIEHHs 0 pe3yIbTaTax MPOEKTOB MM Y4eOHBIX HCCIEA0BAHUM, IPU STOM
rPaMOTHO HCIIOJIb30BaTh HM3YUYEHHBIH TOHATHWHBIA ammapaT Kypca (DU3UKH,
COTMPOBOKIATh BHICTYIUICHHUE MTPEe3eHTAIIHEH;

IIPY BBIIOJIHEHUU YYEOHBIX MPOEKTOB M HCCIEAOBAHUN paclpeAesTh 00I3aHHOCTH B
IpyIIe B COOTBETCTBUU C MOCTaBICHHBIMH 33Ja4aMu, CJICUTh 3a BHIIIOJIHEHHUEM IUIaHA
NEeUCTBUM, aJeKBAaTHO OICHUBATh COOCTBEHHBIH BKJIAA B JCSITEIBHOCTH T'PYIIIIbI,
BBICTPaWBaTh KOMMYHHUKATUBHOE B3aMMOJCHCTBHE, YUUTHIBAas MHEHUE OKPYKAOLIUX.

K koHiy obyuenuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIONINXCS YMEHHI:

WCIIOJIb30BaTh TOHATHS: Macca W pa3Mepbl MOJICKYJ, TEIUIOBOE JBIKEHHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSHHS BEUISCTBA, KPUCTAUIMUECKHE M aMOp(dHBIC Tela,
HACBHIIIICHHBIA ¥ HEHACBIIICHHBIN Tap, BIAKHOCTh BO3/lyXa, TEMIIEpaTypa, BHYTPECHHSS
SHEPrus, TEIUIOBOM JIBUIATENb, JICMEHTAPHBIA SJIEKTPUUYCCKHIA 3apsl, JJICKTPHUIECKOE
oJie, MPOBOJHUKHA M JAMIJICKTPUKH, TOCTOSHHBIA 3JICKTPUYCCKUH TOK, MAarHUTHOE
oJie;

pa3nuyath SBJICHUS (TEIUIOBOE pPACHIMPEHHE M CXKaTHe, TEeIulolepe/iava, TerIoBOe
paBHOBECHE, CMauyWBaHHWE, KaNWUIAPHBIC SBJCHUS, HWCHApeHHe, KOHJICHCAIMS,
[IJIaBJIEHUE, KPHUCTAJTU3AIS (oTBepacBaHuE), KHIIEHHUE, TerIonepeaaya
(TETUIONPOBOTHOCTh, KOHBEKIIMS, HM3IyYCHHE), DJICKTPU3AIUs TeEl, B3aUMOJICHCTBUEC
3aps/ioB, JCHCTBUS JIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKAHHWE, B3aMMOJICHCTBHEC
MarHuTOB, JCWCTBHE MAarHUTHOTO IOJIS HA TMPOBOJHHK C TOKOM, DJIEKTPOMAarHUTHAs
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WHJYKIUS) 10 ONHUCAHMI0 UX XapaKTEpPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIINUX TaHHOE (GU3NIECKOE SBIICHUE;

pacrno3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYCCKUX SBICHUN B OKPYKAIOIIEM MHpPE, B
TOM Yucie (uU3MYecKne SBICHUS B TPUPOJIE: TOBEPXHOCTHOE HATSHKCHHE U
KaMWwUIIpHBIE SBJICHUS B TPHUPOJE, KPUCTAUIBI B mpupojne, uziaydeHue CoJiHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, 00pa3oBaHHE pOCHl, TyMaHa, HHEs, CHera,
EKTPUYECKUE SBIICHUS B aTtMocdepe, IJICKTPUYCCTBO JKHUBBIX OPraHHU3MOB,
MarHuTHOE ToJie 3eMJIH, Jpeiid MOJIIOCOB, POJIb MATHUTHOTO TMOJISI AJisl KM3HU Ha
3emiie, TOJIIPHOE CHUSIHHUE, TIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 3a7ady B yueOHYIO,
BBIJICIISATE CYIIICCTBCHHBIE CBOMCTBA (TIPU3HAKY) (PH3UYECKHUX SIBICHUMH;

OTIMCHIBATh U3yYEHHBIC CBOMCTBA TEN M (PU3UUYECKUE SBIICHUS, UCTIONB3Ys (U3HUUECKUE
BEJIMYMHBI (TeMIIepaTypa, BHYTPEHHsISI JHEpPrus, KOJUYECTBO TEIUIOTHI, Y/eIbHas
TEIUIOEMKOCTh  BEILIECTBA, yJeJlbHasg TEIUIOTa IUIABJICHUS, YyJAeIbHAas TeIuloTa
napooOpa3oBaHus, ylelbHas TEIUIOTa CrOpaHUs TOIUIMBA, KOA(M(QUIMEHT IMO0JIE3HOTO
JEHUCTBUS TEIJIOBOM MAIIMHBI, OTHOCUTENIbHASI BIIAXXHOCTh BO3/yXa, JJIEKTPUUYCCKUN
3apsil, CHUJla TOKa, OJJIEKTPUYECKOE HallpsDKeHHEe, COMPOTHUBIIEHUE IPOBOJIHUKA,
yEIbHOE CONPOTUBIIEHUE BEUIECTBA, Pa00Ta U MOILIHOCTD 3JIEKTPHUUECKOTO TOKa), MpU
OTMCAaHUU TIPABUIBHO TPAKTOBATh (PU3WYECKUA CMBICI HCIOJIB3YEMBIX BEIHYHH,
0003HaYCHHS U €IUHUIBI (PU3NYECKUX BEJIIMYWH, HAXOJUTHh (DOPMYJIBI, CBS3BIBAIOIINE
JAaHHYIO (U3WYECKYI0 BEIMYMHY C JPYTUMU BEIHYUHAMH, CTPOUTH Tpaduku
M3Y4YEHHBIX 3aBUCUMOCTEN (DU3NIECKUX BEIMYUNH;

XapaKTepU30BaTh CBOICTBA Tes, (U3MYECKUE SIBICHUS M IPOLECCHI, HCHOJB3Ys
OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KMHETUYECKOM TEOpUM CTPOEHHUS BEIIeCTBa,
MPUHIUI CYNEPHO3UIUN Tojed (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHS
3apsga, 3akoH Oma aig yvacTka menu, 3akoH Jxoynsa—JIeHna, 3aKkoH COXpaHEHUs
SHEpPruM, MpPU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA M 3alKCHIBATH €ro
MaTeMaTH4eCKOe BhIPaXKEHHUE;

OOBSACHATH (PU3MUECKHUE TMPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTYyaIuit MPAKTUKOOPUEHTHUPOBAHHOTO Xapakrepa: BBISIBIISITH
MIPUYUHHOCIIE/ICTBEHHBIE CBSI3U, CTPOUTh OOBSICHEHHWE M3 1—2 JIOTMYeCKHUX LIaroB C
oTnopoit Ha 1—2 M3y4EHHBIX CBOMCTBA (PU3NUYECKUX SBJICHUH, (PU3MUECKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemate pacy€THble 3aqauyd B 2—3 JEHCTBHS, HCHOJNb3ysd 3aKOHBI U (DOPMYIIBI,
CBs3bIBaKOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a YCIOBUSA 3373y
3aMMChIBaTh KPAaTKOE YCIOBUE, BBIABISATH HEIOCTATOK JAHHBIX NI PEIICHUS 3a]auu,
BBIOMPATH 3aKOHBI U (POPMYJIIBI, HEOOXOAUMBIE Ui €€ PelIeHUs], IPOBOIUTH PACUETHI U
CpaBHHBATh MMOJTyUYEHHOE 3HAUCHHE (PU3HUECKOI BETUYMHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJEMBI, KOTOpPbIE MOKHO PEIIUTh MPU TMOMOIIU (PUIUYECKUX
METOJIOB,  HUCIOJIb3ysd  ONHMCaHUE  HUCCIEAOBAHMS,  BBIACIATH  MPOBEPSIEMOE
MPEANOJIOKEHUE, OLIEHUBATh MPaBUJIBHOCTh NOPSAJKA TMPOBEICHUS HCCIEIOBAHNUS,
JIeNaTh BBIBOJIBI;

MIPOBOJUTH OMBITH MO HAOMIOACHUIO (PU3NYECKUX SBICHUM WU (PU3HMUECKUX CBOMCTB
Ten (KamwuisipHbIe SIBICHHUS, 3aBUCHUMOCTh JIAaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT 1[BETA
u3nyvaronie  (morjomaronieil) MOBEPXHOCTH, CKOPOCTb HCIAPEHUsi BOJBI  OT
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TEMIEPATYPbl JKUJIKOCTM U IUIOIIAOM €€ IOBEPXHOCTH, DJJIEKTpU3alus Tel U
B3aUMO/JICHICTBUE IEKTPUUYECKUX 3apsiIOB, B3aUMOJICHCTBUE IOCTOSHHBIX MAarHUTOB,
BHU3yalM3alisl MarHUTHBIX M0JIEH NOCTOSTHHBIX MarHUTOB, AEUCTBHS MarHUTHOTO MOJIS
Ha IPOBOJAHMK C TOKOM, CBOWCTBA 3JIGKTPOMAarHuTa, CBOMCTBA 3JIEKTPOABUIaTEIs
MOCTOSTHHOTO TOKa): (opMynupoBaTh NPOBEpSEMbIE MPEANOJIOXKEHUs, CcoOUpaTh
YCTAaHOBKY M3 MPEMJIOKEHHOTO 000pyJIOBaHMs, OIMCHIBaTh XOJ OIbITa U
(hopMyIMpOBaTh BHIBOIBI;

BBINIOJIHATH MPSAMbIE U3MEPEHUsI TEMIEPaTypbl, OTHOCUTEIBLHON BIIQXKHOCTH BO3/1yXa,
CHJIBI TOKA, HANpPSHKCHUS C HUCIOJIB30BAHHUEM AaHAJIOTOBBIX IMPHOOPOB W JATYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COTIOTHON MOTPEIIHOCTH;

MIPOBOJIUTH HCCJEIOBAaHUE 3aBUCUMOCTU OJHOW (PM3MYECKOM BEIMYHMHBI OT JAPYroW C
HCII0JIb30BAHUEM MPSAMBIX MU3MEPEHUN (3aBUCUMOCTH CONPOTHUBJIEHUS IMPOBOJHUKA OT
€ro JUIMHBI, TUIOIAJN MOMEPEYHOT0 CEYEHUs M YJEJIbHOIO CONPOTHBIICHUS BEIECTBa
MIPOBOJIHUKA, CHJIBI TOKA, UIYIIET0 Yepe3 MPOBOJHUK, OT HANPSHKEHUS Ha MPOBOJIHUKE,
HCCIIEIOBAaHUE TIOCIIEI0BAaTENIbHOTO U MapajUIeIbHOTO COEIUHEHUH IMPOBOJAHHUKOB):
IJIAaHUPOBATh HCCIEI0BAaHUE, cOOUpaATh YCTAaHOBKY M BBINOJHATH W3MEpPEHUs, CIeays
MPeI0)KEHHOMY IIaHy, (PUKCHPOBATh pe3yNbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKoOB, J1e1aTh BHIBOJBI 110 PE3Y/IbTaTaM UCCIIETOBAHMUS;

MIPOBOJUTH KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEIMYUH (yAenbHas TErI0EMKOCTb
BEI[ECTBA, CONMPOTUBIIEHUE MPOBOJHUKA, pab0oTa U MOLIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBATh HW3MEpPEHUs, coOupaTh SKCIEPUMEHTAIbHYIO YCTAaHOBKY, CIEIYs
MPeII0KEHHON HHCTPYKIMH, U BHIYUCIIATH 3HAYCHUE BETUYHHBI;

coOmoaTh TMpaBWiIa TEXHUKH OE€30MacHOCTH TMpu paboTre ¢ J1abopaTopHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB € OMOPOM Ha UX OMHCAaHWs (B TOM YHUCIE: CUCTEMa OTOIUICHHUS OMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIlepMETp, BOJIBTMETP, CUETYHK 3JIEKTPUUYECKOU
SHEPrUM, OJIIEKTPOOCBETUTENbHbIE MPHOOPHI, HarpeBaTeNIbHBIE AJIEKTPONPUOOPHI
(mpuMepsl), SIIEKTPUYECKHE NPEIOXPAHUTEIH, SJICKTPOMArHUT, 3JIEKTPOJBUTATEIH
MOCTOSIHHOTO TOKAa), MCIOJIb3YS 3HAaHHWA O CBOWCTBaX (DM3MUECKUX SIBICHUH U
HeoOxoIuMble (hU3HUECKHUe 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA M HM3MEpUTEIbHBbIE MPUOOPHI IO
CXeMaM M CXEMaTHYHBIM PUCYHKaM (3KHUIKOCTHBIN TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, JBUTATEIh BHYTPEHHErO CrOpaHus, JIEKTPOCKOI, PeocTar), COCTABIATH
CXEMBbI 3JICKTPUUYECKUX IIeTel ¢ MOCIeI0BATEIbHBIM U MapaulebHBIM COEIUHEHUEM
AJIEMEHTOB, pa3Nuyasi yCIOBHbIE 0003HAYEHUS 3JIEMEHTOB ANEKTPUIECKUX IETEil;
MPUBOJIUTh TpPUMEPHl (HAXOAUTh HMHPOPMAIMIO O TMpHUMepax) MPaKTHUECKOTO
UCIOJb30BaHUS (PU3UUECKUX 3HAHUM B TOBCEAHEBHOM KHU3HM I oOecredeHHus
0€30MacCHOCTH MpH OOpalleHuu ¢ NpudbopaMu U TEXHUUECKUMH YCTpOMcCTBaMuy,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIIATh MOMCK HHpOpManuu (uzndeckoro cojepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCSI 3HAaHUW M NYTEM CpPaBHEHUS JOTOJHUTEIBHBIX HCTOUYHUKOB
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BBICIATh WH(POPMALIMIO, KOTOpas SBISAETCS NPOTUBOPEUYMBON MIM MOXKET OBITh
HEJI0CTOBEPHOI;

WCIOJIb30BATh NPU BBIIOJHEHUN YYEOHBIX 3a/laHUI HAyYHO-TMOMYJSIPHYIO JINTEPATYPy
(U3NYECKOTO COAEpIKaHUs, CIPAaBOYHbIE MaTepUallbl, pecypchl cetu VIHTepHeT,
BJIQJIETh NMPUEMAaMU KOHCIEKTUPOBAHMS TEKCTa, TpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOYM 3HAKOBOM CHCTEMBI B IPYI'yIO;

co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpAaTKWE YCTHBIE COOOIIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJIBKAX HMCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM YHUCIIE
NyOJIMYHO  TPEICTABIATh  PE3yJAbTaThl  MPOEKTHON WM  HMCCIEeNOBATEIbCKON
JEATEIBHOCTH, MIPH 3TOM TPAMOTHO HCIIOJIb30BaTh M3YYCHHBIN NMOHSTHIHBIA ammapar
Kypca (HU3UKH, COTIPOBOXK/IAThH BHICTYIICHHE MTPE3CHTAINEH;

NpHU BBHIMOJIHEHUH YYeOHBIX TPOEKTOB M MCCIENOBAaHWHA (U3NYECKUX MPOIECCOB
pacrpenenats 005S3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 3aJadaMH,
CIIEIUTh 3a BBIOJIHEHHEM IUIaHA JEHCTBUH M KOPPEKTHPOBATH €ro, aaeKBaTHO
OIICHMUBATh  COOCTBEHHBIM BKJAX B  JEITEIBHOCTH  TPYIIBI,  BBICTPAUBATh
KOMMYHUKAaTHBHOE B3aUMOJICHCTBHUE, MTPOSBIISISI TOTOBHOCTH pa3peniarh KOH(INKTHI.

K koHiy oOyueHus B 9 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUaIOUINXCS YMEHHI:

WCIIOJIb30BAaTh TMOHATHS: CHUCTeMa OTCu€ra, MaTepuaibHas TOYKa, TPAEKTOPHUS,
OTHOCHUTENIbHOCTh MEXaHHUYECKOT0 JIBMKEHMs, nedopManus (ynpyras, rjaacTuieckas),
TpPEHHE, LEHTPOCTPEMUTENIBHOE YCKOPEHHE, HEBECOMOCTb M TIEperpy3Kd, LEHTP
TSKECTH, aOCOJIIOTHO TBEPAOE TEJO, LIEHTP TSHKECTU TBEPIAOrO Tella, paBHOBECHE,
MEXaHWYEeCKue KoJieOaHMsi W BOJIHBI, 3BYK, HWHOpPa3ByK U  yIbTPa3BYK,
3JIEKTPOMArHUTHbIE BOJIHBI, IIKaja 3JIEKTPOMAarHUTHBIX BOJH, CBET, OJU30PYKOCTh U
JAIbHO30PKOCTh, CHEKTPhl HCIYCKaHWsS WU TOIJIONIeHMs, anbda, Oera- M ramma-
W3ITy4eHus, U30TOIBL, SepHAast YHEPreTHKA;

pasnuyath SBICHUS (paBHOMEpPHOE M HEpPaBHOMEPHOE MPSIMOJIMHEHHOE IBUYKEHHE,
PaBHOYCKOPEHHOE MPSIMOJIUHEIHOE IBHKEHHE, CBOOOIHOE Ma/IeHUE TEJ, pABHOMEPHOE
JIBUKEHHE IO OKPYXHOCTH, B3aHMOJCHCTBHE TEJI, pPEaKTUBHOE JBW)KCHHUE,
KojebaTenbHOE JABIDKEHUE (3aTyXalollue U BBIHYKICHHbIE KoJeOaHUs), PEe30HAHC,
BOJIHOBOE JIBUKCHHE, OTPaXEHUE 3BYKa, MPAMOJMHEHHOE paclpoCTpaHEHHE,
OTpa)XCHHE U MPEJIOMIIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3sIoKEHUE
0enmoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaTbHBIX IIBETOB, AWCIEPCHUS CBETa,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BOZHUKHOBEHUE JMHEMYATOrO CIIEKTpa H3ITyYCHHS)
[0 OMHUCAaHUI0 UX XapaKTEPHBIX CBOICTB M HA OCHOBE OIBITOB, JIEMOHCTPUPYIOIINX
JTaHHOE (hPU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBICHUE U3YUYEHHBIX (DU3MUECKUX SBIICHUN B OKpYyKaroleM Mupe (B
TOM 4YHcie (U3NUECKUe SBICHUS B MPUPOJIE: TMPUIUBLI M OTIUBBI, JBHKEHHE TUIAHET
ConHe4yHOM cUCTEMBl, PpEaKTUBHOE JIBU’KEHHE JKMBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICEHUE, CEHCMUYECKHME BOJHBI, ILYHAMH, 3XO, IBE€Ta TEl,
ONTUYECKUE  SBIEHUS B  TPUPOAE, OHONOTHYECKOE  JIEHCTBHUE  BUAMMOTO,
yIbTPaQHUOIETOBOTO M PEHTTEHOBCKOTO HW3Iy4EHUH, €CTECTBEHHBIH pPaJlOaKTHBHBIN
¢hoH, KOCMHUYECKHE Jy4H, pPaJUOAKTUBHOE U3IYyYCHHE NPUPOJHBIX MHUHEPAJOB,
JeMCTBUE PaIMOAKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4YeJOBeKa), IPU 3TOM MEePEBOIUTH
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MPAKTUYECKYIO 337auy B Y4eOHYIO, BBIICTSATH CYHNIECTBEHHBIC CBOWMCTBA (MPU3HAKH)
(U3NIECKUX SIBICHHIA;

ONHMCbIBATb U3YYCHHBIC CBOMCTBA T U CI)I/I3I/I‘-I€CKI/IG SABJICHHSA, UCIIOJIb3Ys (1)I/I3I/I‘-I€CKI/IG
BCIINYUHBI (CpCI[HSI?I N MIHOBCHHAS CKOPOCTH TCJIa NIIPpU HECPABHOMCPHOM JBWKCHUU,
YCKOpEHUE, MepeMEIICHUE, MyTh, YIIoBas CKOPOCTb, CHJIa TPEHHUS, CHJIa YIPYIOCTH,
CWJIa TSKECTH, YCKOPEHHE CBOOOJHOIrO MaJEeHMs], BEC Tela, UMITYJbC Tela, UMIYIbC
CHJIBI, MCXaHHUYCCKas pa60Ta U MOIIHOCTb, NOTCHIHAJIbHAA SHCPIruA TCjia, MOAHATOIO
Haa MOBCPXHOCTBIO 3EMJIM, NOTCHIHUAJIbHAA SHCPIrUuia coxaTou IPYXUHbI, KHHCTUYCCKAs
SHEprus, TOJHAs MEXaHWYecKash HSHEeprus, MEepuoJ M dYacToTa KoJieOaHWH, IMHA
BOJIHBI, TPOMKOCTb 3BYyKa U BBICOTA TOHA, CKOPOCTb CBETa, II0KA3aTelb MPEIOMIICHUS
cpenbl), TP OMUCAHUW TPABWIBHO TPAKTOBATh (PU3WUYECKUN CMBICI HCIOJIB3yEMbIX
BEJIMYMH, OOO3HAUYEHUA M EIUHUIBI (U3NYECKUX BEIMYMH, HAXOIUTh (OPMYIIbI,
CBA3BIBAIOIUEC JAHHYIO q)HSI/IquKyI-O BCJIMYHMHY C APYrMMHU BCIUMYUHAMH, CTPOUTH
rpaduKyu U3y4EeHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYHH;

XapaKTCpUu30BaThb CBOMCTBA TECII, (1)I/ISI/I‘~I€CKI/I€ ABJICHUA W MPOUECCHI, UCIIOJIB3YsS 3aKOH
COXpaHCHUA DHCPruM, 3aKOH BCCMHUPHOI'0 TATOTCHUA, NPUHOHII CYNCPIIO3UIHUHN CHUII,
IMPHUHOHUIT OTHOCUTCIIBHOCTHU Fam/meﬂ, 3aKOHBbI HI)IOTOHa, 3aKOH COXpaHCHHA UMITYJIbCA,
3aKOHBI OTpaXCHUA W MPCIOMIICHUA CBCTA, 3aKOHBbI COXPAHCHUA 3apiaJ0BOTO U
MaCCOBOTO 4YHCCI IpU AACPHBIX peaKOuiaAX, IMIpU OTOM JaBaTb CIIOBECHYIO
(hopMyITHUPOBKY 3aKOHA U 3aMMChIBAaTh €T0 MaTEMaTHUYECKOE BhIPAKEHHUE;

OOBICHSTH (1)H31/I‘—I€CKI/Ie MMpoUeCChl U CBOMCTBA T€JI, B TOM YHCIIC U B KOHTCKCTC
CUTyalluli  NPaKTUKOOPHUEHTHPOBAHHOTO  XapakTepa:  BBIABIATh  MPUYHMHHO-
CJICICTBEHHBIC CBSI3M, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKHX IIaroB ¢ OMOpOi Ha 2—
3 U3YYCHHBIX CBOWCTBA (DU3MYCCKUX SBJIICHUM, (PU3NUECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEM;

peraTh pacu€THbIE 3a/1a4M (OMMHUPAIOIINECS Ha CUCTEMY U3 2—3 ypaBHEHHH ), UCTIOIB3Ys
3aKOHBI M (OPMYIBI, CBSI3bIBAIOLINE (U3NYECKUE BEIMYMHBI: HA OCHOBE aHAU3a
yCIIOBUSL 3a/laydl  3allMChIBaThb KPAaTKOE YCIIOBHE, BBISABIATH HEAOCTAIONINE WU
n30bITOYHBIE JAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOIUMBIE JUISl PELICHHUS,
MPOBOJUTH pacuéThl W OLIEHUWBATh PEATUCTUYHOCTh MOJYYEHHOTO 3HAYCHUS
(bu3nyecKoil BEIMYNHBL;

pacrno3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ys  ONWCAHUE  MCCIEAOBAaHHUSA,  BBIACNATH  MPOBEpsSEMOE
MIPENIOJIOKEHNE, OICHUBATh MPAaBUJIBHOCTh MOPSAKA MPOBEICHHS HCCIEIOBAHUSA,
JIeNaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3yJIbTaThl HAOIIOJEHUN U ONBITOB;

MIPOBOJIUTH OMBITHI IO HAOMIOACHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (M3yueHue BToporo 3akoHa HbrOTOHA, 3aKOHA COXpaHEHHs SHEPTUH, 3aBUCUMOCTh
neproja KoJiebaHui MPyKUHHOTO MAasITHUKA OT MacChl TPpy3a U ®KECTKOCTU MPYKUHBI U
HE3aBHCHUMOCTh OT aMILIUTY/Ibl MAIIbIX KOJIEOaHUM, MPSIMOIMHEHHOE PacIpOCTpaHEHUE
CBETa, pa3lIoKeHHE OENoro CBeTa B CIEKTp, M3yueHHUE CBOWCTB H300pakKeHUS B
IJIOCKOM 3epKajie M CBOWCTB HW300pa)xXeHHs TMpeAMeTa B CcOOMparolieil IJnH3e,
HaONOJIEeHNE CIUIOMIHBIX W JIMHEWYaThIX CIEKTPOB U3IYYEHHS): CaMOCTOSTEIHHO
coOuparh yCTaHOBKY U3 U30BITOYHOTO HabOpa 000pyAOBaHUS, OTIMCHIBATH X0 OTBITA U
€ro pe3yNibTaThbl, JOPMYITHUPOBATEH BHIBO/IBI,
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MPOBOJUTH MPU HEOOXOAMMOCTH CEPHIO NPSAMBIX HM3MEPEHMMH, OMpEAeisis CpelHee
3HaYeHHE M3MepsAeMOl BeNWYMHBI ((OKYCHOE paccTosHHEe COOMpAIOUIe JIHMH3BI),
000CHOBBIBATh BBIOOP CIIOCO0a U3MepeHus (M3MEPUTEIBHOTO TPUOopa);

MIPOBOJIUTH HCCIIEOBAHUE 3aBHCUMOCTEH (PU3MUYECKMX BEIUYMH C HCIOJIb30BAaHHEM
OpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IIyTH OT BPEMEHH IIPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HadalbHOM CKOpOCTH, TMepuoja KojeOaHWid MaTeMaTHYeCKOTro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCUMOCTH yIJla OTPaXKEHHUS CBETa OT Yrja HajeHHs U
yria OpejoMJIEHUs OT yIJla MaJieHus1): IJIaHUpOBaTh MCCIIEJOBAaHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HKCHpPOBATh pE3ylIbTaThl IOJYYEHHOW 3aBHCUMOCTH
(GU3NYECKUX BEIMYMH B BUJAE TaOIUI U rpaduKoB, IeNaTh BBIBOJIBI IO PE3yIbTaTaM
WCCIIeIOBAaHUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHUs (U3NYECKUX BEIUYMH (CPEIHSsI CKOPOCTh H
YCKOpEHHE Tella MPH PaBHOYCKOPEHHOM JBIKEHHH, YCKOPEHHE CBOOOIHOTO TaeHMS,
KECTKOCTh NPYKUHBI, KOXPPHUIMEHT TPEHUS CKOJILKEHHs, MeXaHudeckas paboTa u
MOIITHOCTh, YacTOTa W TEpHoj KojeOaHWid MaTeMaTHYeCKOTO W MPYKHHHOTO
MAasSTHUKOB, ONTHYECKas CHJIa COOHWparoeil JMH3bI, pPaJAUOaKTHBHBIN (OH):
TUTAHUPOBATh M3MEPEHHS, COOMpaATh SKCIEPUMEHTAIBHYIO YCTAHOBKY W BBITIOJHSTH
M3MEPEHUs, CIenys NPEeIOKEHHOW WHCTPYKIMH, BBIUYUCIATH 3HAUCHHE BEITHYMHBI U
aHAM3UPOBATh TIOJNyYCHHBIE pE3yAbTaThl C YYETOM 3aJaHHOW IMOTPEITHOCTH
U3MEPEHUN;

coOnroAaTh TMpaBuja TEXHUKM O€30MacHOCTH Mmpu paboTe ¢ JabOpaTOpHBIM
000pyI0BaHHEM;

pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (U3MUECKUX MOJeNei: MarepualibHas
TOUYKa, aOCOJIOTHO TBEPIOE TENO, TOUEYHBIM MCTOYHHK CBETa, Jyd4, TOHKAas JIMH3A,
IJIaHeTapHask MOJIENIb aTOMa, HYKJIOHHAsl MOJIEJIb ATOMHOTO S]Ipa;

XapaKTepU30BaTh NPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB C OMOPOM HA UX ONMUCAHUS (B TOM YHUCIIE: CIIUIOMETP, AATYUKHU MOJIOKECHHUS,
PacCTOSIHUA U YCKOPEHMUs, paKkeTa, 3X0JI0T, OYKU, IEPUCKOI, oToarnmapaT, ONTHIECKHUE
CBETOBO/JIbI, CIEKTPOCKOM, J03MMETp, KaMmepa BuWibCOHA), HCIOJIB3YS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
HCIOJIb30BAaTh CXEMbl U CXEMAaTUYHbIE PUCYHKHU H3YYEHHBIX TEXHUYECKHUX YCTPOMCTB,
M3MEpPUTENbHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOILIECCOB MPU PELICHUH YyueOHO-
MPAKTUYECKUX 3a/lay, ONTHYECKUE CXEMbl JJIsl MOCTPOCHHS U300paKEHHUH B IJIOCKOM
3epKaje U coOuparouieil InH3e;

MPUBOJUTE TpUMEPHl (HAXOAUTh HMHPOPMAIMIO O MpHUMepax) MPAKTHUECKOTO
WCIOJIb30BaHUs (DU3MUECKUX 3HAHWI B TOBCEAHEBHOW KHU3HU JJSI OOECIEUYCHHUS
0e30macHOCTH TpHu OOpalieHuH ¢ OpuOopaMu M TEXHUYECKHMMH YCTPOWCTBaMU,
COXpaHEHMs 3JI0pOBbsI M COONIONEHHS HOPM HKOJIOTHYECKOTO IOBEACHUS B
OKpYyKarollen cpene;

OCYILIECTBIATh MOMCK HH(popManuu (¢u3ndeckoro cojepxkanus B HHTepHere,
CaMOCTOSATENIbHO (OPMYIUPYST TMOMCKOBBIN 3alpoc, HAXOIUTh IYTH OIpe/eeHus
JIOCTOBEPHOCTH TOJYy4Ye€HHOH HH(pOpMAIMM HAa OCHOBE HUMEIOIIUXCA 3HAaHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB,;

UCIOJb30BaTh NPU BBITOJHEHUH YYEOHBIX 3a/laHUI HAayYHO-MOMYJSPHYIO JINTEPATYPy
(U3NYEeCKOTO COAEp)KaHUs, CIpPaBOYHbIE MaTepualibl, pecypchl ceTu IHTepHerT,
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BJIQJIETh NPUEMAaMU KOHCIEKTUPOBAHMUSA TEKCTa, MpeoOpa3oBaHus HHGOpMAIMU U3
OJIHOY 3HAKOBOM CUCTEMBI B IPYI'yIO;

® C03/1aBaTh COOCTBEHHBIC NMMCHMEHHBIE M YCTHBIE COOOLICHUS HAa OCHOBE MH(pOpPMALUU
U3 HECKOJIbKMX HMCTOYHUKOB (H3UYECKOTO COACp)KaHUs, IyOIMYHO MPEICTaBIATh
pe3ynbTaThl IPOCKTHOW WIIM MCCIIEN0BATENIBCKON NEATENIBHOCTH, IPU 3TOM I'PAMOTHO
WCII0JIb30BAaTh W3YYEHHbIN NOHATUNHBIM ammapar HM3y4aeMmoro pasjena (QU3uKd u
COIIPOBOXKJATh BBICTYIUICHHE IIpE3eHTalue C yd4€ToM OCOOEHHOCTEH ayIuTopun

CBEPCTHUKOB.

MPOBEPAEMBIE ITPEJIMETHBIE PE3YJIbTATHI OCBOEHUS OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1.1

HCII0JIb30BaTh U3YUCHHBIC IIOHATHA

1.2

pas3iinyaTth ABJICHUA 110 OIIMCAHHNIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3NYECKOE SBIICHUE

1.3

pacrmo3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MUECKUX SIBICHUHA B
OKpYKaIOIlleM MHUpPE, B TOM 4Hclie (PU3UYecKue SBJICHUS B MPUPOJIE, TIPU
9TOM TMEpPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATD

CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKN) (PUINUECKUX SBIICHUI

1.4

OIIMCbIBAaTh M3YYCHHBIC CBOMCTBA TEII U (1)I/ISI/ILIGCKI/I6 ABJICHUSA, UCIIOJIB3YA
(bn31/1qec1<ne BCIIMYHHDBI, IIpU  OIHWCAHHWHU IIPABUJIBHO  TpPAKTOBATb
(1)I/ISI/I‘IGCKI/II‘/‘I CMBICJI HCIOJIb3YEMbIX BCJIHWYHH, HX 0003HaueHUus U
CAMHHNIIBI (bHSH‘IeCKI/IX BCINYHNH, HaXOIUTb q)OpMy.]'ILI, CBA3BIBAIOIIIHNEC
AAaHHYIO (1)H3H“I€CKYIO BCJINMYNHY C JOpYruMu BCJIIMYUMHAMH, CTPOUTH

l"pa(l)I/IKI/I HU3YUYCHHBIX 3aBHUCHUMOCTEH (1)I/ISI/I‘IGCKI/IX BCIINYHUH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SABJICHHUA W MPOLICCCHI,
HCIIOJIB3Yyd  HU3YUYCHHBLIC 3aKOHBI, IpU ITOM HaBaTb  CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3aKOHa " 3allMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBACHATH (1)H3I/II-ICCKI/IC SABJICHUS, TPOUCCChI U CBOMCTBaA TCJI, B TOM 4YHUCJIC
N B KOHTCKCTC CI/ITyaL[I/Iﬁ MMPAKTUKO-OPUCHTHPOBAHHOTO XapaKTCpa:

BBIABJIATH IPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTDH oObsicHeHne U3 1 — 2
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JOTMYECKHUX IIaroB ¢ ONOpoi Ha 1 — 2 M3y4eHHBIX CBOMCTBA (PH3UYECKUX

SBJICHUH, (PU3NIECKUX 3aKOHA MU 3aKOHOMEPHOCTH

1.7

pemath pacu€THele 3amaud B 1 — 2 NEWCTBUS, WCIOIB3YS 3aKOHBI U
(dbopmMyItel, CBs3bIBatoNMe (U3MUYSCKUE BEIMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHUA 3ala4M 3allMCbIBATh KPATKOC YCJIOBHUC, IMTOACTABIIATH (bI/ISI/I‘-IGCKI/IG
BCIIMYNHBI B q)OpMy.]H)I U MIPOBOAWTH paC‘IéTLI, HaxXoauThb CIIPAaBOYHBLIC
JaHHBIC, H€O6XOIII/IMI)IC AJid pCUICHUA 3aJia4d, OUCHHUBAThL PCAJIMCTUIHOCTD

MOJTy4EHHOUW (PU3UIECKON BEITUIHHBI

1.8

pacno3HaBaTh MpOOJIEMbI, KOTOPbIE MOXXHO pEHIMTh MpH MOMOIIA
(1)I/ISI/I‘~IGCKI/IX METOO0B, B OIIMCaHuU HUCCIICA0BaHUA BBIJCIIATH
MIpOBEPSIEMOE MIPEATIOJIOKEHUE (runoresy), pasinyaTh u
WHTEPIPETUPOBATH TMOJYYCHHBIM PE3yJbTaT, HAXOJIUTh OIIMOKA B XOJE

OIIbITA, ACJIATh BBIBOAKRI IO €TI0 PE3yIbTaTaM

1.9

MPOBOJUTH OMBITHI 1O HAOMIOAEHUI0 (U3UYECKUX SBICHUW WIH
(bu3mIecKuX CBOWCTB TeJ: bopMynHpoBaTh MpOBEpPAEMbIE
MIPEATOJIOKEHHUS, cobupaTh YCTaHOBKY u3 MIPEITI0KEHHOTO

000pyI0BaHus, 3aMUCHIBATh X0 OMBITa U (POPMYIUPOBATH BBIBOIBI

1.10

BBITIOJIHATh TIPSMBIE HM3MEpPEHHsI C HCIIOJH30BAHUEM AaHAJIOTOBBIX W
nu@poBBIX MPUOOPOB, 3aMUCHIBATH TOKa3aHUs NPUOOPOB C YYETOM

3a/TaHHOM a0COJTFOTHOM MOTPEUTHOCTH U3MEPEHUI

1.11

IPOBOAUTH UCCIIEI0OBAHUE 3aBUCUMOCTH OJHOM (PU3NYECKON BEJIMYUHBI OT
JIpYrol ¢ UCHOJB30BAaHUEM NPSIMBIX HM3MEPEHUH, Yy4yacTBOBATh B
IUIAHUPOBAHUM  y4eOHOTrO HCCIEAOBaHUSA, COOMpAaTh YCTAaHOBKY U
BBITIOJHATh M3MEPEHHMs], Ceays NpeIoKEHHOMY IIaHy, (hUKCHpOBaTh
pe3ynpTaThl IMOJYYEHHON 3aBUCUMOCTU (DU3MUECKUX BEIUYMH B BUJC
PEUIOKEHHBIX TaOIuIl M TpadUKOB, AeNaTh BBHIBOABI MO pe3yibTaTaM

HCCIICAOBAHUA

1.12

IMPpOBOANTL KOCBCHHBLIC H3MCPCHUA (1)I/IBI/I‘leCKI/IX BCJIIMYHH, CJIICOAYA
npez[nox(eHHoﬁ HHCTPYKOUH: IIPU BbIIIOJIHCHHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY W  BBbIUUCIIATH 3HAUCHUC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,ZLaTL IpaBHJia TCXHHUKHU 0e30ImacHOCTH npu pa60Te C

71a00paTOpPHBIM 000pYIOBaHUEM

1.14

yKa3blBaTh NMPHUHIMUIBI JEHCTBUS MPUOOPOB M TEXHHUUECKUX YCTPOICTB,

XapaKTCpU30BaTb IMPUHIHUIILL JencTBUs N3YYCHHBIX HpI/I60pOB n
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TEXHUYECKUX YCTPOUCTB C MOMOILBIO UX ONHMCAHMS, MCIIOJIb3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUN W HEOOXOAMMBbIe (PU3NUECKHUE 3aKOHBI U

3aKOHOMEPHOCTH

1.15

NPUBOJUTh  TpuUMepsl  (HaxoIuTh HH(OpMAIMIO O  TpUMeEpax)
IIPAKTUYECKOTO HCHOJIb30BAaHUS (PU3MYECKMX 3HAHUN B IOBCEAHEBHOU
KHU3HU Ui 00ecriedeHns: 6€30MacHOCTH MpU OOpaIeH!H ¢ MpUOopamMu U
TEXHUYECKUMHU YCTPONHCTBAMH, COXPAHEHHUS 3JI0pOBbSI W COONIOICHHS

HOPM IKOJIOTUYECKOTO TOBEJCHUS B OKpYXaloUlel cpeze

1.16

OCYILIECTBIISATH OTOOp HCTOYHUKOB HH(popmauuu B cetu MHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM  3alpOCOM, Ha OCHOBE
UMEIOIUXCA 3HaHUM M NOyTEM CpaBHEHUS pa3IUYHbIX MCTOYHHUKOB
BBIJICNIATh MHQOPMAIINIO, KOTOpas SIBISIETCS MPOTUBOPEUYUBON MIIM MOXKET

OBITH HETOCTOBEPHOM

1.17

WCI0JIb30BaTh MPU BBIMOJIHEHUH Y4€OHBIX 33/JlaHUN HAYyYHOIOMYJISIPHYIO
AUTEepaTypy (U3NYECKOTO COJepXaHHs, CIOpaBOYHbIE MaTepHalbl,
pecypcebl cetu IHTEpHET, BIaaeTh NpUEMaMH KOHCIIEKTHUPOBAHUS TEKCTA,

npeoOpa3oBaHus UH(POPMALIUK U3 OJHOM 3HAKOBOM CHCTEMBI B PYTYIO

1.18

co37aBaTh COOCTBEHHbIE KpaTKHUE MHCbMEHHBIE U YCTHBIE COOOIIECHUS Ha
OCHOBE 2 — 3 UCTOYHUKOB MHGOpMaIu (GU3NYECKOTO CONACPKAHUS, B TOM
yyclie MyOlIuYHO AeNaTh KpaTKUE COOOIIEHHS O pe3ylbTaTax MpPOEKTOB
WIM y4eOHBIX HCCIEAOBAHUN, MpPU OSTOM TIPaMOTHO HCIIOJIb30BATh
U3YYEHHBIN TMOHATUHHBIA ammapar Kypca (U3UKH, CONPOBOXKAATH

BBICTYIIJICHHC Hpe3eHTaIlPICI>'I

1.19

IIpHU BBIIIOJIHCHUHU y‘le6HI>IX IIPOCKTOB U I/ICCJ'IG,Z[OBaHI/Iﬁ pacipeacisiThb
00SA3aHHOCTH B rpymmne B COOTBCTCTBHU C IOCTABJICHHBIMU 3aJdadaMH,
CJIICAUTHL 3a BBIIIOJIHCHHCM IlJIaHA HeﬁCTBHﬁ, aZICKBATHO OIICHHUBATDb
CcOOCTBEHHBIH BKJIaJ B JACATCIIBHOCTD TPYIIIIBI, BBICTPpAaUBATb

KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, Y4YUTBIBAsE MHCHUC OKPYIKAIOMINUX

8 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

1.1

HCIIOJIb30BAaTh INNOHATHA
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1.2

pasiiniaTth ABJICHUA 110 OIMMCAHHUIO UX XAPAKTCPHBIX CBOMCTB U Ha OCHOBE

OTIBITOB, IEMOHCTPUPYIOIIUX AaHHOE (PrU3HUECKOe SIBICHUE

1.3

pacro3HaBaTh MPOSIBICHHWE M3YYEHHBIX (U3MYECKHX SBICHHHA B
OKPYKaIOIllEM MHUpE, B TOM 4Hclie (pU3NUYecKue SBJICHUS B IPUPOJE, IpU
9TOM [EPEBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4ueOHYIO, BBIJIENATH

CYIIECTBEHHBIE CBOMCTBA (pU3HAKN) (PU3HUECKHX SBICHUIN

1.4

OTIHMCHIBATh M3YYEHHBIC CBOWCTBA TN M (PU3UUYECKHE SBICHUS, UCIIONB3YS
¢u3znueckue BEIMYMHBI, [P ONUCAHUM IPaBWJIBHO TPAaKTOBATh
(¢u3nuecKkuil CMBICI HCHOJIB3YEMbIX BEJIUYHMH, 0003HAYEHUS U €IUHULIBI
(u3NuecKux BEIUYMH, HAXOAUTh (OPMYJbI, CBSA3BIBAIOIIME JIaHHYIO
(u3NYECKyl0 BEIUYMHY C JAPYTUMHU BEIMYMHAMM, CTPOUTH TIpaduku

HU3YUYCHHBIX 3aBHCHMOCTEN (1)I/ISI/I‘~I€CKI/IX BECJIINYNH

1.5

XapaKTepUu3oBaThb CBOIiCTBa TECII, (1)I/ISI/I‘IeCKI/Ie ABJICHUA W TIPONECCHI,
HUCIIOJIB3YysA  HM3YUCHHBIC 3aKOHBLI, TIIpU J3TOM JdaBaTb CJIOBECHYIO

(hbopMyTUPOBKY 3aKOHA W 3aITUCHIBATH €T0 MaTEMAaTUYECKOE BEIPAKCHHIE

1.6

OOBSACHATh (U3MYECKHE IMPOILIECCHl U CBOMCTBA T€l, B TOM YHUCIE U B
KOHTEKCTE CUTyallui MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISBIATDH
MPUYUHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OObsicHeHHMe u3 1 — 2
JIOTHYECKHX I11aroB ¢ MOMOIIbI0 1 — 2 u3ydeHHBIX CBONCTBA (DM3NYECKUX

SBJIEHUH, PU3NYECKUX 3aKOHA WJIH 3aKOHOMEPHOCTH

1.7

peuarb pvaéTHBIe 3aJa4u B 2 -3 HeﬁCTBHﬂ, HCIIOJIb3yA 3aKOHbI H
(bOpMy.]'IBI, CBs3bIBAIOIINEC (bPISI/I‘IeCKI/Ie BCJIIMYHUHBI. Ha OCHOBE aHalJlu3a
YCIOBHA 3aJadu 3allMChbIBaTh KPATKOC YCJIOBHUE, BBIABIIATH HEOOCTATOK
JaHHBIX I PCIICHUA 3a/adu, BBIGI/IpaTB 3aKOHBI H (bOpMy.]'IBI,
HCO6XOI[I/IMI>I€ aas eé peuICHusA, IIPOBOIUTH paC‘léTLI H CpaBHUBATb

IMOJIYYCHHOC 3HAUYCHUC (1)I/I3I/I‘16CKOI71 BCINYHHBI C U3BCCTHBIMU JaHHBIMHU

1.8

paciIo3HaBaThb l'IpO6J'ICMbI, KOTOpPBIC MOXXHO pPCIIUTL IIpU IIOMOIIHA
(I)I/ISI/I‘IGCKI/IX MCTOAOB, HCIIOJIB3Yyd OIIMCAHUC HUCCIICAOBAHUSA, BBIACIIATH
IMPOBCPACMOC IMPCAIIOJOKCHNUEC, OLNCHHBATL IIPABUJIBHOCTL IIOPsAJIKaA

IMPOBEACHUA UCCIICAOBaHNUA, ACIaTh BBIBOAbI

1.9

IOPOBOJUTH ONBITBI MO HAOMIOJAEHHIO (PU3MUYECKMX SBJICHUH WIH
¢buznyeckux CBOMCTB TeN: dbopmynupoBath IIPOBEpsIEMBIE
IIPEIIO0JIOKEHNUS, cobupartb YCTAaHOBKY W3 IIPEJIOKEHHOTO

06opyz[013aHH;1, OIIMChIBATH XOJ OIIbITa U (I)OpMy.TII/IpOBaTL BBIBOIbI

1.10

BBIINIOJIHATE  NOPAMBIC HU3MCPCHUS C  HUCHOJIb30BAHHEM  aHAJIOT'OBBIX
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npuOOpPOB M JATUYMKOB (PU3MUECKUX BEIMYUH, CPAaBHUBATH PE3yIbTATHI

HM3MEPEeHUH ¢ y4€TOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

1.11

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJTHOW (PU3NYECKOMN BEJIMUUHBI OT
JPYrol C HCHOJb30BAHMEM MPAMBIX M3MEPEHUM: IUIaHUPOBAThH
UCCIIeIOBAaHKME, COOMPATh YCTAHOBKY W BBINOJHATH U3MEPEHUS, CIEHys
IOPEUIOKEHHOMY  IIaHy, (UKCUpPOBaTh  PE3YIbTAaThl  IOJYyYECHHOU
3aBHCHMOCTH B BHAE Tabnmuii W TpapuKoOB, JeNaTh BBIBOJBI IO

pe3ysibTaTaM UCCIIeOBaHUs

1.12

MIPOBOJUTH KOCBEHHbIE M3MEPEHUsS (PU3MUECKUX BEIWYUH: IUIAHUPOBAThH
U3MepeHusi, CcoOMpaTh  AKCHEPUMEHTAJbHYI0  YCTAaHOBKY, CIeays

HpGI[J'IO)KGHHOfI HWHCTPYKIOWH, U BEIYUCIIATh 3HAYCHNUEC BEJIMYHUHBI

1.13

coOnroAaTh MIpaBWiIa TEXHUKM  0O€30MacHOCTM MpH  paboTe ¢

71a00paTOPHBIM 000PYIOBaHHEM

1.14

XapaKTepU30BaTh NPHUHIMIBI  JACHCTBUA HM3YUYCHHBIX TNPUOOPOB |
TEXHUYECKUX YCTPOMCTB C OTMOPON HA WX OMHCAHUS, HUCIIOIb3YS 3HAHUS O
CBOMCTBaX (PU3MUECKUX SABJCHWH W HeoOXoauMmble (u3nueckue

3aKOHOMCPHOCTH

1.15

pacrmo3HaBaThb MNPOCThIE TEXHUUYECKHWE YCTPOIICTBA U H3MEpUTENIbHbIE
npuOOpsl MO CXeMaM M CXEMaTHYHBIM PUCYHKaM, COCTABIIATH CXEMBI
ANEKTPUYECKUX Ilened ¢  MOocieNoBaTeNbHbIM W MapaulebHbIM
COEIMHEHUEM D3JIEMEHTOB, pa3iinyasl YCIOBHbIe 0003HAYEHHS 3JEMEHTOB

OJICKTPHUYCCKUX ueneﬁ

1.16

NPUBOJUTh  TpUMephl  (HaxomuTh HMH(OpMAIMIO O  TpUMepax)
NPaKTUYECKOTO HCIIOJb30BaHUsl (PU3UYECKUX 3HAHWHA B IOBCEIHEBHOMU
JKU3HU JIJ1s1 oOecrieueHrs 0€30MMacHOCTH NP 00pallieHny ¢ mprudopamMu u
TEXHUYECKUMHU YCTPOHMCTBAMH, COXPAaHEHHsI 3J0POBbS M COOJOICHUS

HOPM 3KOJOI'H4YCCKOIo IIOBCACHUS B oxpyxcaromeﬁ cpeac

1.17

OCYIICCTBJIATH IIOUCK I/IH(i)OpMaI_II/II/I (1)I/IBI/I‘leCKOFO COACPIKaHUsA B CCTHU
I/IHTepHCT, Ha OCHOBC HMCHOLINXCA 3HAaHUH | HYTéM CpaBHCHUSA
JOIIOJIHHUTCIIBHBIX  MCTOYHHMKOB  BBIACIIATH I/IH(I)OpMaI_II/IIO, KOTOpasa

ABIIACTCA HpOTHBOpG‘H&BOI’I WJIA MOXET OBbITh HGHOCTOBepHOﬁ

1.18

HCIIOJIb30BAaTh IIPU BBINIOJIHCHUU y‘le6HLIX 3aJlaHuM HAaYYHO-IIOIIYJISIPHYTO
JIATCPATYpPyY (1)H3I/II-ICCKOFO COICpKAHUA, CIIPAaBOYHBIC MaTCpHaAJIbI,
PECYpPChI CCTU I/IHTepHCT; BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TCKCTA,

npeoOpa3oBanus HH(POPMALIUK U3 OTHOIM 3HAKOBOW CUCTEMBI B IPYTYIO
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1.19

CO3/1aBaTh COOCTBEHHBIC MHCHMEHHBIE M KPAaTKHUE YCTHBIE COOOIICHHS,
0000mas WHGOPMAIMIO W3 HECKOJIbKUX HCTOYHHUKOB (DU3UUECKOro
COJIep’KaHUsA, B TOM 4HcCIe IyOIMYHO MPEACTaBIATh PE3YIbTAThl
IIPOCKTHOM WJIM HCCIEA0BATENIBCKON JEATENBHOCTH, IIPU 3TOM I'PAMOTHO
UCTIOJIb30BAaTh M3YYEHHBIH MOHATHHHBIA ammapar Kypca (U3HKH,

COIIPOBOKAATH BBICTYIIJICHUEC Hpe?,eHTaIII/Ieﬁ

1.20

IPH BBITIOJHCHUHM YYEOHBIX MPOEKTOB W HCCICIOBAHUN (PU3UICCKHX
IPOLIECCOB paclpeAesaTh O00SI3aHHOCTU B TpYIIE B COOTBETCTBUHU C
MOCTABJIECHHBIMHU 3aJa4aMU, CJIECJAUTH 32 BBITIOJHEHUEM IJIaHA ACHCTBUM U
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIICHUBaTh COOCTBEHHBIN BKJIAJ B
JIEATEIIbHOCTh TPYIIIIbL, BBICTPAUBATH KOMMYHUKATHUBHOE

B3aUMO/IEHCTBUE, MPOSIBIISASL TOTOBHOCTh pa3peuiaTb KOH(DIUKTHI

9 KJIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa3zoBaHus

1.1

HCII0JIb30BaTh U3YYCHHBIC ITIOHATHUA

1.2

pasiinyaTth ABJICHUA 110 OIIMCAHNIO UX XapPaKTCPHBIX CBOMCTB M Ha OCHOBE

OTIBITOB, IEMOHCTPHUPYIOIIUX JTaHHOE (PU3UUECKOE SBIICHUE

1.3

pacno3HaBaTh MPOSIBICHHE HW3YYEHHBIX (U3MYECKUX SIBICHHUHA B
OKpYKaIoIlleM MHUpPE, B TOM 4Hclie (pru3nyecKue SBJICHUS B MPUpOJe, IpU
9TOM TMEpPEeBOJUTh MPAKTUYECKYIO 3a7adyy B Yy4eOHYIO, BBIJICIATD

CYyIIECTBEHHbIE CBOICTBA (MIPU3HAKU) (PU3NUECKUX SBIICHUI

1.4

OINMCBIBATh M3Y4YEHHBIE CBOWCTBA TEJ M (PU3NYECKUE SIBICHUS, UCIIONb3YS
¢u3nyeckue BEJIMYMHBL, INPU ONMCAHUU IPABUIBHO TPAKTOBATh
(bu3nyecKkuil CMBICI UCHOJIb3YEMbIX BEIMUYUH, 0003HAUYEHUS U €IUHULIbI
(GU3MYeCKUX BEIWYMH, HAXOIUTh (DOPMYINbI, CBS3BIBAIOIIME JAHHYIO
(U3NYECKyl0 BEIWYMHY C JPYTUMU BEJIMYMHAMH, CTPOUTH Tpaduku

N3YUYCHHBIX 3aBHCUMOCTEH (1)I/I3I/I‘ICCKI/IX BCIIMYHH

1.5

XapaKTCpU30BaThb CBOICTBa TCII, (1)I/I3I/IIIGCKI/IG SABJICHHUA W MPOUECCHI,
HCIIOJIb3Yyd  HU3YUYCHHBLIC 3aKOHbI, IpHU ITOM HaBaTb  CJIOBCCHYIO

(I)OpMy.]'II/IpOBKy 3aKOHa " 3allMCbIBATh €0 MATCMATHYCCKOC BBIPAKCHUC

1.6

OOBSCHATH (1)I/I3I/I‘-ICCKI/IC npoueccoel 1 CBOMCTBaA TCJI, B TOM 4YHUCIIC U B
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KOHTEKCTE CUTyalui IIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISABIATh
MPUYMHHO-CIICICTBEHHbIE CBS3M, CTPOUTH OObscHeHHMe u3 2 — 3
JOTMYECKUX IIAr0B C MOMOIIBI0 2 — 3 M3YYEHHBIX CBOMCTBA (PU3UUECKUX

SBIICHUH, (PU3NIECKUX 3aKOHA HITU 3aKOHOMEPHOCTH

1.7

pemiate pacuéTHble 3afa4yd (OHMparomyecs Ha cucreMy u3 2 — 3
yYpaBHEHHI), UCTIOJIB3YS 3aKOHBI U (POPMYIIBI, CBS3BIBAIONINE (PU3HUYECKHE
BEJIMYMHBI: HA OCHOBE AHAJIN3a YCIOBHs 3a/1a4d 3allMCBhIBAaTh KpPATKOE
yCJIOBHE, BBISBIIATH HEJAOCTAIOIINE WM M30BITOYHBIC JaHHBIEC, BHIOUPATH
3aKOHBI U (POPMYJIbI, HEOOXOIUMBIE AJISl PEUICHUS, TPOBOAUTH PACUETHI U
OIICHMBAaTh PEATUCTHUYHOCTh IMOJYYEHHOTO 3HAa4YeHHs (PU3NUECKON

BCIINYNHBI

1.8

pacrio3HaBaTh MpOOJIEMBI, KOTOpbIE MOXKHO pELIUTh MpU OMOILU
(bu3nUecKuX METOAOB, HCIHOJb3yd OMNHCAHHE HCCIEIOBAHUS, BBIACITH
IIPOBEPSIEMOE  IIPEIIOJIOKEHUE, OLEHUBaTh IMPABWIBHOCTh  MOpPSIKA
MIPOBEJCHNUSI  WCCIEIOBAHMSA, JeNarb  BBbIBOJbI, HWHTEPIPETUPOBATH

pe3yabTaThl HAOIIOICHHI U OTILITOB

1.9

MPOBOJUTH OMNBITBI 10 HAONIONCHHIO (PU3MYECKUX SBJICHUW WM
(U3NYECKUX CBOMCTB TENI: CaMOCTOSITEIbHO COOMpPATh YCTaHOBKY U3
M30BITOYHOTO Habopa O00OPYIOBaHMsI, OMUCHIBATH XOJ OIBITA M €Tro

pe3ynbTaThl, GOPMYIHPOBATH BHIBOIbI

1.10

IIPOBOJIUTH MPH HEOOXOIMMOCTH CEPHIO MPSIMBIX U3MEPEHHM, ONpeIesiss
CpelHee 3HAueHHE W3MEpsIeMoi BeNMWYMHBI ((POKYCHOE paccTosHHE
cobmparome JIMH3bI), OOOCHOBBIBATH BHIOOpP cHoco0a H3MEpPECHH

(m3mepuTensHOTO TIPHbOPa)

1.11

IIPOBOAUTL HCCICAOBAHHC 3aBHCHMOCTEH (1)I/ISI/IIIGCKI/IX BCINYHNH C
HCIIOJIb30BAHUCM  IIPSAMBIX I/I3MepeHI/II712 IJIaHUPOBAThL HCCIICIOBAHUC,
CaMOCTOATCIBHO CO6I/IpaTB YCTaHOBKY, q)HKCI/IpOBaTB PE3YyIbTAThI
HOJ'Iy‘ICHHOfI 3aBUCUMOCTHU q)HSI/I‘leCKI/IX BCJINYMH B BHIC Ta6J'II/II_[I/I

l"pa(bI/IKOB, ACJIaTh BBIBOJBI IO pE3YJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOANTL KOCBCHHBIC HN3MCPCHUA @mn%cxnx BCJIIMYMH: TINIAHUPOBATH
N3MCPCHUA, CO6I/IpaTB SKCIICPUMCHTAJIbHYKO YCTAHOBKY U BBIIIOJIHATDH
HU3MCPCHUA, CICAyH npennomeHHoﬁ HHCTPYKIOHUH, BBIYUCIIATH 3HAYCHUC
BCJIMYMHBI W AHAJIU3UPOBATH IOJYUYCHHBIC PE3YIIbTAThI C y‘{éTOM

3aJlaHHOM MOTrpeIIHOCTHU H3MCpCHHI>i

1.13

CO6J'IIO,ZLaTL IpaBHJia TCXHHUKHU 0e30ImacHOCTH npu pa60Te C
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71a00paTOpPHBIM 000PYIOBaHUEM

1.14

pa3nuyatb OCHOBHBIC TPH3HAKK M3YYEHHBIX (DU3UUYECKUX MOJETICH:
MaTepualibHasi TOYKa, aOCONIOTHO TBEPAOE TENO, TOYCUHBIH HCTOYHHK
CB€Ta, Jy4, TOHKAs JMH3a, IUIAHETApHAas MOJENb aTOMa, HYKJIOHHAas

MOJCJIb aTOMHOTI'O AApa

1.15

XapaKTepu30BaTh MPHUHIUIBI JIEHCTBUS U3YyYCHHBIX MPHOOPOB H
TEXHUYECKUX YCTPOICTB C OMOPOIl HA UX ONMUCAHMSI, UCHOJIb3Ys 3HAHUS O
CBOMCTBaxX (U3MUECKUX SBJICHMM M HeoOXoaumble (U3HUECKUe

3aKOHOMEPHOCTH

1.16

HCIIOJIb30BATh CXEMBl U CXEMATHUYHBIE PUCYHKH M3YYEHHBIX TEXHHUYECKUX
YCTPOMCTB, M3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHX IPOIECCOB
IpU pelIeHUH Y4eOHO-IPAKTMUECKUX 3ajJad, ONTHUYECKHUE CXEMbl JUIs

MIOCTPOCHUSI U300paKEHUH B IJIOCKOM 3epKajie M coOuparomiei JmH3e

1.17

MPUBOJUTh  MpUMEpPhl  (HAXOIUTh HHGOPMALUMIO O  MpPUMEPax)
MPAKTUYECKOTO HCIOJIb30BaHUS (U3NYECKUX 3HAHUUW B TOBCETHEBHOMU
KU3HU JJ1s1 o0ecrieueHrs 0e30MacHOCTH MPpU 00palleHnu ¢ npudopamu u
TEXHUYECKUMH YCTPOMCTBAMM, COXPAaHEHHsI 3J0pOBbS M COOJIOACHUSA

HOPM 3KOJIOTHYECKOTO TIOBEACHUS B OKPYKAIOIICH cperie

1.18

OCYILIECTBIISITh MOUCK HH(OpPMAIMU (PU3NYECKOTO COJCPKAHUS B CETU
WHuTepHer, caMoCTOATENbHO (OPMYIHPYS MOUCKOBBIM 3ampoc, HAXOIUTh
IyTU OTpeAeNeHUs TOCTOBEPHOCTH MOJIydeHHOH MH(OpMAallUd Ha OCHOBE

MMEIOIINXCS 3HAaHUH 1 JOIIOJIHUTCIIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BaTh MPU BBHIMOJIHEHUH YYEOHBIX 3a/laHUil HAyYHO-TIOMYJISPHYIO
auTepaTypy (U3NYECKOTO COJIepXaHWs, CHOpaBOYHbIE MaTepHabl,
pecypcbl cetu MHTepHeT; BIageTh mpuéMaMu KOHCIIEKTHPOBAHUS TEKCTa,

npeoOpazoBanus HH(OPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYT'YIO

1.20

CO3/1aBaTh COOCTBEHHbIC NMMCbMEHHBIE U YCTHBIE COOOILIEHHMS HAa OCHOBE
UHPOpPMALIUU M3 HECKOJIBKUX HCTOYHMKOB (U3UUECKOTO COJEpKaHMs,
yOJIUYHO MPEACTABIATh PE3YJIbTaThl IPOEKTHOM MIIM UCCIIEI0BATEIbCKON
JESATEIBHOCTH, NP 3TOM TPaMOTHO  HCIOJB30BAaTh  M3YYEHHBIN
NOHATUIHBIN anmapar u3y4aeMoro paszena (U3MKH M CONPOBOXKAATh
BBICTYIUIGHUE Tpe3eHTanueil ¢ ydéroM ocoOeHHOCTeH ayauropun

CBCPCTHUKOB

1.21

IpHU BBIIIOJIHCHUN y‘IC6HBIX IMPOCKTOB U HCCIIeI0BaHUI (I)I/I3I/I‘-ICCKI/IX

IponEeCCOB PACHPCACIIATH 0053aHHOCTH B rpymnmnc B COOTBETCTBUU C
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IIOCTaBJICHHBIMHU 3aJadaMH, CJICIUTDH 3a BBITIOJIHCHHECM IIJIaHA Z[CI\/JICTBI/II\/JI u

KOPPEKTUPOBATh €ro, aJIeKBaTHO OLIEHUBaTh COOCTBEHHBINM BKJIAJ B

ACATCIBbHOCTD TPYIIIIHI, BBICTpauBaTh KOMMYHUKATUBHOC

B3aMMO/ICHCTBHE, MPOSIBIISISI TOTOBHOCTH pa3peniaTh KOH(PIUKTHI
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IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

7 KJIACC

Kox
pasjaena

Konx

3JJEMECHTA

HpOBepﬂeMble JIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIOBHAHUU OKPYXXAIOILIETO MHPA

1.1

®usuka — Hayka O Impupone. SBieHMS NPUPOJIBL.
®usnyeckue - SABICHUSA: MEXaHUYECKHE,  TEIUIOBBIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

®duznyeckue BeIUUMHBL. V3MepeHne Qu3nueckux BETUYMH.
O®uznueckue  npubopel.  IlorpemHocTs  U3MEpEHMI.

MexayHapoaHas CUCTEMA €IUHUIL

1.3

EcTecTBeHHOHayuHBIi METOJ TO3HAHUS: HaAOIIOJCHUE,
MOCTAaHOBKA HAYYHOTO BOMPOCA, BBIABMKEHUE THUIOTES,
OKCIIEPUMEHT TI0  TPOBEPKE  THIMOTE3, OOBSICHEHUE

HaOJIIOaeMOTO SIBJIICHUSI

1.4

Onucanne PU3NUECKUX SBJICHUN C TIOMOIIBIO MOIETIeH

1.5

[IpakTrueckue paboOTHI:

N3MepeHne pacCTOsTHUM.

N3mepenne 00bEMa )XKUAKOCTH B TBEPIIOTO Tea.
Onpenenenue pa3MepoB MaJIbIX TEJ.

N3mepenne Ttemmeparypbl IpU HOMOLIMA KHJIKOCTHOI'O

TEPMOMETpA U JaTYUKa TEMIIEPATyPhl

INEPBOHAYAJIBHBIE CBEJEHMA O CTPOEHNU BEIIIECTBA

2.1

CTpOCHI/IC BCIICCTBA: aTOMbI H MOJICKYJIBI, HX PA3MCEPHI.

OHBITLI, JOKa3bIBaOIMKUE JTUCKPETHOC CTPOCHUC BCIICCTBA

2.2

I[BI/I)KCHI/IC 4aCTull BCIICCTBA. CBs3b CKOPOCTH [IBHIKCHUA

qaCTulj C TeMnepaTypoﬁ. BpOYHOBCKOG JABHXXCHHUC,

mddy3us

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MPUTSKCHUC U

OTTAJIKUBAHHUC

2.4

ArperaTHble  COCTOSIHMSI ~ BEIECTBA: CTPOCHUE  Ta30B,
KUIKOCTEHW M TBEPIABIX  (KPUCTAJUIMYECKHUX)  TeIl.

BzauMocBs3b MCKIAY CBOMCTBAMH BEIISCTB B Pa3HbIX




arperaTHblX COCTOAHUAX HW HUX ATOMHO-MOJICKYJIAPHBIM

CTpPOCHHEM
2.5 Oco0OeHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

[IpakTnueckue pabOThI:

Ounenka  auamerpa  aroMa  METOJOM  psangoB (¢
26 UCTIOJIb30BaHueM (oTorpaduii).

OnbITH IO HAOTIOIEHHUIO TEIUIOBOTO PACHIMPEHHSI T'a30B.
OnpIThl IO OOHAPYXEHUIO JEMCTBUS CHIJI MOJIEKYISIPHOTO

IMPUTAKCHUA

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

Mexannueckoe JBHKEHUE. PABHOMEpHOE U HEPAaBHOMEPHOE

3.1
JIBIKCHHE
3.9 Ckopocte. CpenHsisi CKOPOCTb NPU  HEPABHOMEPHOM
' IBIDKeHUH. Pacuér myTu v BpeMEeHH JIBYKCHHS
SBnenne wHepuuu. 3aKoH HMHEpUUU. B3aummopaeicTBue Ten
3.3 KaK IpUYMHA M3MEHEHHUs CKOPOCTH JIBHXKeHHsS Ten. Macca
KaK Mepa MHEpTHOCTHU Tella
34 [InotHOCTH BemecTBa. CBA3b IUIOTHOCTH C KOJIMYECTBOM
' MOJIEKYJ B €IUHUIE 00bEMA BELIECTBA
3.5 Cuiia KaK XapaKTepUCTHUKA B3aMMOICHCTBUS TEI
35 Cuna ynpyroctu W 3akoH ['yka. M3mepenue cuibl C
' MOMOIUIBIO JUHAMOMETpA
37 SBnenue TAroTeHus W cuia TsokecTd. Cuila TSHKECTH Ha
' npyrux mianerax. Bec tena. HepecomocTh
38 Cuna Tpenus. TpeHnue cKoNbKeHus U TpeHue nokos. Tpenue
. B [IPUPOJIC U TEXHUKE
3.9 CroxxeHue CWJI, HampaBJEHHBIX IO OJHOW MPSIMOIl.
' PaBHOelicTBYIOIIAs CHIT
[IpakTueckue pabOTHI:
Omnpenenenre CKOPOCTH PaBHOMEPHOTO ABIKEHHUs (IIapuka
3.10 B JKHJIKOCTH, MOJENHU DIEKTPHUUECKOTO aBTOMOOWIS M Tak

nanee). OmnpeneneHue CcpeaHEl CKOPOCTHU  CKOJIBKEHUS
Opycka WIM IIapuKka [0  HAKIOHHOW  TUIOCKOCTH.

OHpCI[eHCHI/Ie IIJIOTHOCTH TBép,[[OFO TCI1a. OHBITBI,
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JEMOHCTPUPYIOLLKE 3aBUCUMOCTD pacTsKeHust
(medopmanuv) TPYKUHBI OT TMPHIOKEHHOW CHJIBI. OTBITHL,
JEMOHCTPUPYIOIIUE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIbKEHUS

OT BEca TeJa U XapaKTepa COMPUKACAIOIINXCS IOBEPXHOCTEN

dusznyeckne SBICHUSA B mpupoaec: IMpUMEPbl IABHKXCHUA C

3.11 pPa3MYHBIMA CKOPOCTSIMM B JKMBOM M HEXHUBOW IPHUPOAE,
JICCTBUE CUITBI TPEHUSI B TIPUPOJIC Y TEXHHUKE
3.12 TexHuyeckue ycTpoicTBa: AMHAMOMETP, HOIIIUITHUKH

TIABJIEHME TBEP/BIX TEJL, )KUIKOCTEI 1 TA30B

4.1

HaBnenue T1BEpAoro Ttena. CrnocoObl yYMEHBIIEHHUS H

YBCINYCHUA OAaBJICHUA

4.2

JlaBmenne raza. 3aBHCHMOCTh JaBJICHHS ra3a OT 00BEMa,

TEMIIEpaTyphl

4.3

Ilepenaua naBieHWst TBEPIBIMH TEJIAMH, >XUIAKOCTAMH U

razamu. 3akoH [lackansa. [ITHeBMaTHuecKre MalluHBI

4.4

3aBUCHMOCTh  JABJICHUS  JKUJIKOCTH  OT  TIIyOWHBI.
['mppocraTudeckuii mapagokc. CooOmarmuecss COCY/IbI.

Fnz[paBaneCKne MEXaHU3MBbI

4.5

Atmochepa 3emuim u atmocdepHoe maBieHue. [IpuyuuHBI
CYIIECTBOBAHUS BO3AYMHONW 00009k 3emud. OmnbIT
Toppuyennu. 3aBUCUMOCTH aTMOC(EPHOTrO JaBJICHHUS OT

BBICOTBI HaZl YPOBHEM MOP

4.6

Usmepenne armocdeproro namienus. [Ipubopsl ams

U3MEpEeHUst aTMOC(HEPHOTO JaBJICHUS

4.7

I[eﬁCTBHC KHUIKOCTH M I'a3a Ha HOFPY)KéHHOG B HHUX TCJIO.

BriTankuBaromias (apxuMeoBa) cuina. 3aKoH Apxumena

4.8

[LnaBanue tein. Bo3ayxoruiaBanue

4.9

[IpakTuueckue paboOTHI:

HccnemoBanne 3aBUCHMOCTH Beca Tejla B BOIE OT 00BEMa
NOTPY’KEHHOW B JKUAKOCTh YacTu Tena. OrnpeneneHue
BBITAJIKUBAIOIIEH  CHIIBI, JNENCTBYIOIIEN Ha  TEJo,
IOIPYKEHHOE B JKHUAKOCTh. IIpoBepka HE3aBUCUMOCTH
BBITAJIKUBAIOLIEH CUJIBI, JENCTBYIOIIEN HA TEJIO B KUIKOCTH,

OT MAcCChI T€Ja. OHLITBI, ACMOHCTPUPYIOIINC 3aBHCHMOCTDH
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BBITAJIKUBAIOLLECH CUJIBL, JEHCTBYIOLIEH Ha TEJO B XKHUJKOCTH,
0T o0BbéMa MOTPYXKEHHOW B JKHUIKOCTh YacTU Tela W OT

IUIOTHOCTU JKuAKOoCcTH. KoHcTpyumpoBaHue apeoMerpa WM

KOHCTPYUPOBAaHUE JIOIKH u ompeeieHue ee
Irpy30I10AbEMHOCTH
410 dwusnyueckue SBJICHUS B MPUPOJE: BIHMSHUE aTMOC(EpPHOro
' JTaBJICHUS Ha )KMBOW OpraHu3M, IJIaBaHUE PbIO
Texnuueckne  ycTpoilcTBa:  CcOOOIIAIOIIMECS  COCYIBI,
411 YCTPOMCTBO  BOJOINPOBOJA,  THUAPABIMYECKHH  IIpecc,

MaHOMETp, OapoMeTp, BBICOTOMEp, IOPIIHEBOM Hacoc,

apeoMeTp

PABOTA, MOIIHOCTbD, SHEPTUA

5.1 Mexanudeckas pabora
5.2 Mexanudeckasi MOITHOCTh
£ 3 [IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKIOHHAS TJIOCKOCTb.
' [IpaBuito paBHOBECHS pblYara
5.4 [IpumeneHue npaBuia paBHOBECHS pblyara K 0J10Ky
«3onotoe mpaBuiIo» MexaHuku. KoadduumeHT momae3Horo
5.5 nercTBUsT MexaHu3MOB. IIpocTeie MeXaHW3MBI B OBITY H
TEXHUKE
5.6 [ToTeHnmanpHas SHEPruu TeJla, MOJHATOr0 HaJ 3eMIIEi
5.7 Kunerndeckas sHeprus
Eg [TonHas MexaHuyeckass OJHEprus. 3aKOH W3MEHEHUS U
' COXPaHEHHUS MEXaHUYECKOM PHEePTuu
[IpakTueckue pabOTHI:
Omnpenenenue pabOThl CUJIBI TPEHUS NPU PABHOMEPHOM
Eg JNBUKEHUH TeJla IO TOPU3OHTAIBHONW  TOBEPXHOCTH.
' UccnenoBanue ycnoBuil paBHOBecusi peiuara. M3mepenue
KITJI HaknmoHHOM mockocTh. M3ydenne 3akoHa coXpaHeHus
MEXaHUYEeCKOW SHEPTUU
5.10 duznyeckue SBJICHUS B IPUPOJIC: PhlYaru B Telle YeJIoBeKa
TexHuuecknue  yCTpOMCTBA:  pblyar, [OJABIKHBIA U
5.11 HEMOJIBWKHBIA OJOKHM, HAaKJIOHHAs IUIOCKOCTh, MPOCTHIC

MCXaHHU3MEI B 6LITy
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8 KJIACC

Kon Kon
IIpoBepsiemble 3JIeMEHTHI COAePKAHUSA
pasjaena 3j1eMeHTa
TEIJIOBBIE AABJIEHUA
OCHOBHBIE  TIOJIOKEHHUSI  MOJICKYJISIPHO-KHHETHYECKOM
6.1 TEOPUH CTPOSHHS BemlecTBa. Macca M pasMepbl MOJIEKYIL.
' OnbITE, TOATBEPXKNAIONIMNE  OCHOBHBIE  TOJOKCHHUS
MOJIEKYTSIPHOKHHETUIECKOH TEOpUH
6.2 Mogenu TBEPIOTO, KUAKOTO U Ta3000pa3HOTO COCTOSTHUN
' BeniecTBa. Kpucrammyeckue u amopdHsie Tena
6.3 OObsicHEHNE CBOMCTB T'a30B, )KUAKOCTEH M TBEPABIX TET Ha
' OCHOBE TTOJIOKEHUH MOJIEKY TSI PHOKHHETHIECKOH TeOpUHr
6.4 CMaunBaHWe W KalTWJUISIPHBIC SBJICHUS
6.5 TemnoBoe paciMpeHue U CKaThe
5.6 Temneparypa. CBsi3b TeMIepatypbl CO CKOPOCTHIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
6 5.7 Bayrpennss sneprus. CriocoObl M3MEHEHUsI BHYTpPEHHEH
' SHEPruu: TeIuionepeaaya U COBepIIeHne paboThI
5.8 Bunel Temonepenauu: TEIIONPOBOAHOCTh, KOHBEKIIHSA,
' U3ITy4CHHE
6.9 KonuuecTBo TeroTel. Y aenpHas TEIIOEMKOCTh BELIECTBA
TeruiooOMEeH ©  TEIIOBOE paBHOBecHE. YpaBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBnenue u oTBepAECBaHHE KPHUCTAJUIMYECKUX BEIIECTB.
. VYaenpHas TEIOTA IJIABICHUS
[TapooGpa3oBanue u konaeHcanus. Mcnapenue. Kunenue.
6.12 VYnaenbHas Temyora mapooOpa3oBaHUsA.  3aBUCHUMOCTb
TeMIIepaTypbl KUIIEHUS OT aTMOC(EPHOTO aBICHUSA
6.13 BnaxxHocth BO31yxa
6.14 OHeprus TOIIMBA. Y IeibHAasl TEMJI0Ta CTOPAHUS
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[Mpunnuner  pabotel  TeroBbix  japurarenei  KITJ]
6.15 TEIJIOBOTO JBUTATEIISI. TeIUIOBBIE ABUTATEIW W 3alllUTa

OKpYKarollen cpeibl

3akoH COXpPAaHCHUA W NPCBpALICHUSA SHCPIrUr B TCIIJIOBBIX
6.16
nporeccax

[IpakTnueckue pabOThI:

OmnbITEl 10 OOHAPYXEHHUIO JECHCTBHSI CHII MOJICKYJISIPHOTO
PUTSDKEHUS.

OnpITHI MO BHIPALIMBAHUIO KPUCTAJIJIOB TOBAPEHHON COJIU
WIH caxapa.

OnbITEl MO HAOMIOJAEHUIO TEIUIOBOTO PACIIUPEHHS Ta30B,
KUJKOCTEN U TBEPABIX TEIL.

Omnpenenenre JaBieHUs BO3/lyXa B OaJUIOHE MINPUIA.
OnbITEL, JAEMOHCTPUPYIOIIHWE 3aBHUCHUMOCTH JIaBJICHHS
BO3/lyXa OT ero 0o0bEMa 1 HarpeBaHuUs WIN OXJIAKICHUSI.
[IpoBepka TrHUIOTE3bl JMHEHHOW 3aBUCUMOCTH JIJTMHBI
CTOJIOMKA JKHJIKOCTH B TEPMOMETPHUYECKON TpyOKe OT
6.17
TEMIIEPATYPHI.

Habmronenne w3MeHEHHMs] BHYTPEHHEW SHEpPrUM Teia B
pe3ynbTaTe Terionepeaadn U paboThl BHEITHUX CHUIL.
HccnenoBanue sBiIEHUS TEIJIO0OOMEHa MpPU CMEUIMBAHUU
XOJIOJTHOM U TOPsiYEH BOJIBI.

Omnpenenenre KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM
opu  TEiooOMEeHEe C  HarpeThiM  METaNIMYeCKUM
UIHH]IPOM.

Omnpenenenue yaenbHOM TEIUIOEMKOCTH BEILIECTBA.
HccnenoBanue npoiiecca ucnapeHusl.

OrnpeneneHre OTHOCUTENBHON BIIaXKHOCTH BO3/yXa.

OnpeneneHI/Ie YI[eHLHOﬁ TCIJIOTHI IIJIABJICHUA JIbJA.

®dusznyeckue SBICHUS B npupoae: MOBEPXHOCTHOC
HATAXKCHUC W KAIIWUIAPHBIC  ABJICHUA B IPUPOIAC,
6.18
KpUCTAJJIBI B MPUPOAC, U3ITYYCHHC COJ'IHI_Ia, 3aMCpP3aHuC

BO/I0EMOB, MOpPCKHE OpH3bl; 00pa3oBaHHE POCHI, TYMaHa,
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WHes, CHera.

6.19

TexHuueckue  yCTpOWCTBA:  KalWUIAPBL,  IPUMEPHI
UCIIOJIb30BAaHUS KPUCTAJUIOB, MKUIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATypbl, TEPMOC, CHCTEMA OTOILICHUS
JIOMOB, THTPOMETpPbI, IICUXPOMETp, MapoBas TypOuHa,

ABUTaTCJ]Ib BHYTPCHHCTO CrOpaHusl.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Dnektpuzanus Tel. [[Ba posia aIeKTpruuecKux 3apsiaoB
B3aumopeiictBue  3apspkeHHBIX  Ten.  3akoH  Kynona
7.2 (3aBHCHMOCTbh CHUJIbI B3aUMOJICUCTBUS 3apsHKEHHBIX TET OT
BEJIMYMHBI 3aPsIJIOB U PACCTOSIHUS MEX 1Y TEJIaMu)
DnekTpuyeckoe moJie. Hanpsk€HHOCTh 3IIEKTPUUYECKOTO
7.3 nosist. [lpuHuun cynepno3unumy IeKTpUuYecKux nosen (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn osnexTtpudeckux 3apsAaoB. DJIEMEHTapHBIN
7.4 anekTpuueckuil 3apsaa. Crpoenue aroma. [IpoBomHUKH U
TUDIIEKTPUKU
7.5 3aK0H COXpaHEHUS ANEKTPUIECKOTO 3apsiaa
- DIIEKTPUUYECKUI TOK. YcnoBust CYILLIECTBOBAHUS
' ANEKTPUYECKOT0 TOKA. VICTOUHMKH MOCTOSTHHOTO TOKA
27 JleficTBUS AJEKTPUYECKOr0 TOKa (TEIIOBOE, XUMUYECKOE,
' MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U Tazax
- Onekrpuueckas nenb. Cuna ToKa. DIEKTPUUYECKOE
. HaNpsDKEHUE
29 ConpoTuBi€HUE MPOBOJHUKA. YEIBHOE CONPOTHBICHUE
. BelIeCTBa
7.10 3akoH OMa 11 yJacTKa LeTH
[locnenoBarenpHOE M NIapauIeIbHOE  COEIMHEHUE
7.11
IIPOBOJHMKOB
210 PaboTa 1 MOIITHOCTh JEKTPUUECKOTO TOKA. 3aK0oH JI>Koyis

— JleHna
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DJEeKTpUYeCKue LeNu € TOTPEOHTENH 3IIEKTPHUYECKON

13 sHepruu B ObiTy. KopoTkoe 3aMbikanne
IToctostHHblE MarHuThel. B3anmoaeicTBHE IMOCTOSHHBIX
7.14
MarHuTOB
MaruutHoe nose. MaraurHoe nosie 3eMJId U €ro 3HaueHue
7.15
IUTSL JKA3HU Ha 3eMIIe
216 OmnpiT Opcrena. MarHurHoe 1noJie 3JIEKTPUUYECKOr0 TOKA.
. [IpuMenenue >MeKTPOMarHuTOB B TEXHUKE
JlelicTBM€ MAarHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM.
717 DneKTpoaBUraTesb MOCTOSIHHOTO Toka. lcnonp3oBaHue
. JJIEKTPOJIBUTATENIEl B TEXHMYECKMX YCTPOMCTBAaX M Ha
TpaHCIIOPTE
- 18 Omnebrter @apages. SIBieHNUE ANEKTPOMarHUTHON MHAYKIIUH.
' [IpaBuito Jlenna
OnekrporeHeparop. CrocoObl MONIyUdeHHS IIEKTPUIECKON
7.19 SHEPTHH.  OJJEKTPOCTAHIMM  HAa  BO30OHOBIISIEMBIX
VMCTOYHHMKAX SHEPTHH
[IpakTrueckue pabOTHI:
OnBbITHI 110 HAOMIOEHUIO SJIEKTPU3AIUHU TEI UHAYKIUEH U
IIPU CONPUKOCHOBEHHH.
HccnenoBanue JOEHUCTBHUS  AJIEKTPUYECKOrO IMOJSL  Ha
IIPOBOJIHUKH U TUDJIEKTPUKH.
COGopka u mpoBepka pabOTHl AJIEKTPUUYECKOH IENu
MOCTOSIHHOTO TOKA.
7.20 W3mepenue u perynmpoBaHue CUJIbI TOKA.

W3mepeHue u peryupoBaHue HAPSHKCHUS.
HccnenoBanue 3aBHCHMOCTH CHIIBI TOKA, MIYIIETO 4epe3
PE3UCTOP, OT COMPOTHUBIICHHS PE3UCTOPA U HANIPSDKECHUS HA
pesucrope.

OnbITHI, JIEMOHCTPHUPYIOIITHE 3aBHCUMOCTh
AJIEKTPUYECKOTO COMPOTHBIICHUS TPOBOJHHKA OT €ro

JJIMHBL, IJIOMaa MOTIEPCYHOT'0 CCYCHUA U MaTCpHraJia.
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[IpoBepka mpaBwia  CIIOKEHUS  HANPSHKEHUH — MpU
MOCJIeIOBATEIbHOM ~ COCIIMHEHUHM  JIBYX  PE3HCTOpPOB.
[IpoBepka mpaBwia JUisi CUJIBl TOKA MPU IMapaieIbHOM
coeMHeHUU  pesuctopoB.  OmpeneneHue  pabOTHI
JJEKTPUYECKOTO  TOKa, UAYHIErO0  4Yepe3  PEe3UCTOP.
OmpeneneHne  MOIIHOCTH  JJIEKTPUYECKOTO  TOKa,
BBIJIETISIEMON Ha pe3ucrope. MccimenoBaHue 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIIETO Yepe3 JIAMIIOYKY, OT HaNpsHKEHUS Ha
Hei. Onpenenenne KIIJ wnarpeBatens. Hccnenoanue
MarHMTHOTO B3aUMOJICUCTBUSI TIOCTOSHHBIX MAarHUTOB.
N3yuenne MarHuTHOTO TOJIS MOCTOSIHHBIX MAarHUTOB TPHU
ux oObeMHEHUN U pasJienieHuu. VccnenoBanue AeCTBUS
AJIEKTPUYECKOTO TOKa HAa MAarHUTHYIO CTpenKy. OTBITHI,
JIEMOHCTPHUPYIOIIHE 3aBHCUMOCTh CHJIBI B3aUMOJICUCTBUS
KaTylIikhk ¢ TOKOM W MarHura OT CHJbl TOKa U
HanpaBJIeHUs TOKa B KaTymke. l3ydeHwe naeicTBus

MAar"HuTHOTO 10JI4 Ha IMPOBOAHUK C TOKOM.

KonctpyupoBanue u H3y4eHue paboThI
3JIEKTPOIBUTATES. N3mepenne KITA
ANEKTPOABUTATEIHHON YCTaHOBKH. OnbIThI o

HCCICOOBAaHUIO SBJIICHUA BHCKTpOMaFHHTHOﬁ HHAYKIHUHA:
HCCIICO0BAaHUC W3MCHEHHMH 3HAaYeHHSI U HaIlrpaBJICHUA

HHAYKIIHOHHOI'O TOKa

7.21

duznyecKkue SBICHUS B MIPUPOJIE: SJICKTPUUECKUE SABIICHUS
B arMocdepe, DIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOe ToJe 3emiu, JApeid MOoNCoB, POIb

MAar"guTHOTIO ITIOJIA AJIA )KM3HH Ha 3CMJ'IC, IMOJIAPHOC CUAHUC

1.22

Texnudyeckne yCTpOWCTBA: AIEKTPOCKON, aMIIEPMETP,
BOJIBTMETP, PEOCTaT, CUETUUK DIEKTPUUECKON DSHEPTUH,
JNEKTPOOCBETUTEIbHBIE  MPUOOpPHI,  HarpeBareiIbHBbIC
ANEKTPOTPUOOPHI (mpumeps), ANEKTPUUECKHUE
NPEIOXPAHUTENN, JJIEKTPOMArHUT, DJIEKTPOJBUTATEIH

IMMOCTOAHHOTI'O TOKA, TCHEPATOP IMOCTOSAHHOTO TOKA
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9 KJIACC

Kon Kon
[IpoBepsieMbIe 3JIEMEHTHI COICPKAHMS
pazzena JIIEMEHTa
MEXAHUWYECKUE ABJIEHUA
8.1 Mexannueckoe  JBHKEHHE. MarepualibHasi — TOYKA.
' Cucrema orcuéra
8.2 OTHOCHUTENBHOCTh MEXAHUYECKOTO JIBKEHUS
8.3 PaBHOMEpHOE MPSMOTMHEHHOE ABIKEHHE
HepaBnomepHoe npsimonuneiiHoe nprkeHne. CpenHss u
8.4 MTHOBEHHAss CKOPOCTh Tejda TpU HEPABHOMEPHOM
TIBUKEHUT
8.5 VYckopenue. PaBHOYCKOpEHHOE MIPSAMOJIMHENHOE
' JIBUKCHHEC
8.6 CobOonHoe magenne. OnbITe! [ anuines
PaBHOMEpHOE JBIKEHUE TO OKpyXHOCTU. [lepuonm u
8.7 yacToTa oOpameHus. JIMHEeiHas W yrioBas CKOPOCTH.
LleHTpOoCcTpeMUTENBHOE YCKOPEHHE
8 8.8 [Tepsrrit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpertwuii 3akon HeroToHa
8.11 [TpuHIUTI CYTIEPITO3UIINH CHIT
8.12 Cuna ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: CWJIa TPEHHUS CKOJBXKEHHUS, CUjla TPEHUs
' MOKOSI, IPyTrye BUIbI TPEHUS
814 Cuna TSKECTH M 3aKOH BCEMHUPHOTO TSITOTCHHSL.
' YckopeHnue cBOOOIHOTO MaACHUS
815 JBuxenne  tuianetr  Bokpyr — Comnma.  IlepBas
' KoCcMUYeckasi CkopocTb. HeBecoMoCTh U meperpy3ku
PaBHOBecHe MaTepuanbHONW TOYKH. AOCOIIOTHO TBEPIOE
8.16
TEJ0
8.17 PaBHOBecue TBEpIOTO TeMa C 3aKPEIIEHHOW OCHIO
' BpaiieHus. MoMeHT cuiibl. LIeHTp TsxkecTH
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8.18

Nmnynec tena. M3menenne umiyibca. UIMmynsc cHiibt

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

PeaxkTuBHOE NBMKEHHNE

8.21

Mexannueckasi paboTa ¥ MOIIHOCTb

8.22

Pabora cun TspkecTH, ynpyroctd, TpeHus. CBA3b

SHEPTruU U paboTHI

8.23

HOTGHHI/IaJII)Haﬂ OHEPIrusia TCI1a, noaAHATOIO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

Kunernueckass sHeprusa. TeopemMa O KHHETHMYECKOU

SHEpPruu

8.26

3aKOH COXpaHEHMsI MEXaHHUYECKON IHEPrUu

8.27

[IpakTnueckue pabOTHI:

Onpenenenne CpeaHEH CKOPOCTH CKOJBKEHHUs Opycka
WM JBWXKEHHUS IIapuKa [0 HAKIOHHOW MJIOCKOCTH.
Omnpenenenre yCKOpPEHUs Tella MPU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM TMJIOCKOCTH.

HccnenoBanue 3aBUCHUMOCTH MYTH OT BpPEMEHH IIpH
PaBHOYCKOPEHHOM JBMKEHUU 0€3 HaualbHONU CKOPOCTH.
[IpoBepka THMOTE3bl: €COU MPU PABHOYCKOPEHHOM
JIBUKEHUH 0€3 HayalbHON CKOPOCTH IMYTH OTHOCSITCS Kak
pAn HEU€THBIX  4YMcCel, TO  COOTBETCTBYIOLIHE
MPOMEXYTKH BPEMEHHU OJTMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHMSI CKOJIbXKEHUS
OT CWJIbl HOpPMalbHOro JaBieHus. OnpeneneHue
kodbdunuenTa TpeHUs ckoibxeHus. OrmnpeneneHue
KECTKOCTH TpYKUHBL. OnpeneneHue padOThl  CHUIIBI
TpeHHs] TIpU PABHOMEPHOM JIBIDKEHHMH Tela IO
TOPU30HTANIBHOW ToOBepxHOCTH. OmpezaeneHue padboOThI
CHJIBI YIIPYTOCTH IIPH MOABEME I'Py3a C UCIOJIb30BaHUEM

HCIIOABHKHOI'O M IIOABHXKHOI'O OJIOKOB

8.28

dusznyeckue SBJICHUSI B npupoae: IpUJInBbI U OTJIIUBBLI,
JABMKCHUC TIIJIAHCT ConaeyHoi CUCTCMbI, PCAKTUBHOC

ABUIKCHUC KUBBIX OPraHu3MOB
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8.29

TexHuueckue  yCcTpOMCTBA:  COMAOMETpP,  JATUYUKHU

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS!, PAKEThI

MEXAHUWYECKUE KOJIEBAHWA 1 BOJIHBI

KonebarenbHoe nBmxeHne. OCHOBHbIE XapaKTEPUCTUKU

o1 KOJIeOaHM: IEPHUO/I, YaCTOTA, aMIUTUTYAA
9.9 Maremarnueckuit U NIPYXKUHHBIN MAasITHUKHU.
' [IpeBpaienue 3Heprun npu KojaedaTenbHOM JBHKEHUN
0.3 3aryxaromuue KosiebaHus. BbIHyX/eHHbIE KoJeOaHus.
' Pe3onanc
Mexanudeckrue BoOJIHBI. CBOMCTBA MEXaHUYECKHUX BOJIH.
0.4 [IpononbHble M TONEpeuHble BOJIHBL J[IMHA BOJHBI U
' CKOpPOCTh €€ pacnpocTpaHeHUs. MexaHn4eCcKue BOJIHBI B
TBEPJOM TeJle, CEICMUYECKUE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTA 3ByKa. OTpakeHUE 3ByKa
9.6 WNudpasByk u ynpTpa3sByk
[IpakTrueckue paboOTHI:
9 Omnpenenenne  4YacTOTBI WM TEpUoJa  KOJIeOaHHH
MaTeMaTHYeCKOTO MasiTHUKA.
Omnpenenenne  4YacTOTBI WM TEepuUoAa  KoJieOaHUH
IPYKHHHOTO MasiTHUKa
9.7 HccnenoBanne 3aBUCUMOCTH — Iepuoja  KoJiebaHui
' MOJIBEUICHHOTO K HUTH TIpy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCUMOCTH  Iepuoja  KoJiebaHUM
OPYKMHHOTO MasTHUKa OT Macchl Tpy3a. [IpoBepka
HE3aBHCUMOCTH nepuojaa KoseOaHuit rpysa,
MOJIBEIEHHOTO K HHUTH, OT MAacChl Ipy3a U KECTKOCTU
npyxuHsl. I3Mepenne yckopeHusi CBOOOHOTO MaieHUS
Qduznyeckue SBICHUS B MPUPOJIE: BOCHPUATHE 3BYKOB
9.8 KUBOTHBIMH, 3E€MJIETPSICEHUE, CEHCMUYECKUE BOJIHBI,
IIYHaMH, 3XO
0.9 TexHudyeckue ycTpoWCTBa: DXOJIOT, HCIOJIb30BAaHHE
' yIbTPa3ByKa B OBITY U TEXHUKE
10 OJIEKTPOMATI'HUTHOE I1OJIE U DJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

9HeKTpOMaTHI/ITHOe TI0JIC. BHCKTpOMaI“HI/ITHBIC BOJIHBI.
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CBoIICTBA AJIEKTPOMArHUTHBIX BOJH
10.2 [Ikana 31eKTpOMarHuTHBHIX BOJIH
10.3 DnekTpoMarHuTHas mpupoga cBeta. CKOpPOCTb CBeTa.
' BomnraoBBIC CBOIiCTBA CBETa
[IpakTuueckue paboThHI:
10.4 HN3ydyeHne CBOWCTB  3JEKTPOMArHUTHBIX  BOJH  C
MIOMOIIILI0 MOOMITBHOTO TesedoHa
dusndeckue SBICHUS B MPUPOJE: OHOJOTUIECKOE
10.5 JelcTBHE BUJIUMOTO, yIbTpa(roIeTOBOTO n
PEHTT€HOBCKOTO U3JTy4CHUN
106 Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE
' AJIEKTPOMArHUTHBIX BOJIH JIsI COTOBOM CBSI3H
CBETOBBIE ABJIEHUS
111 JlyueBas monens cBera. MIcTOUHMKM CBETa
11.2 [IpsimonuHelHOE pacpoCTpaHEHHE CBETA
113 Ortpaxenne cBeta. [Imockoe 3epkano. 3aKoH OTpaKEHUS
' cBeTa
114 [Ipenomnenne cBeTa. 3aKOH TNPEJIOMJICHHS CBETA.
' [ToHOE BHYTpEHHEE OTpaKEHHE CBETA
11.5 Jlunza. Xop jrydeii B THH3E
116 Onrtrueckas cucrema QoroamnmnapaTa, MHKPOCKOMAa U
' TeJIECKOIIa
11 117 ['ma3 kak onruueckas cucTeMa. bIM30pyKOoCTh H
' JAITbHO30PKOCTh
118 Paznoxxenne Gemoro ceera B cnekrp. OmnbiTel HprOTOHA.
' CrnoxeHue CeKTpalbHBIX IIBETOB. Jlucnepcus ceera
[IpakTuueckue paboOTHI:
###Par#t#llccnenoBanre 3aBUCUMOCTH YIJIa OTPaKCHUSI
CBETOBOTO JIy4ya OT YIJIa MaJICHHUS.
119 N3ydyeHne xapakTepuCTHK H300paKeHUs TMpeaMeTa B
' MJIOCKOM 3€pKaje.
UccnegoBanue  3aBUCUMOCTH  yria  MPEIOMIICHUS
CBETOBOTO JIy4a OT yIJia MaJeHusl Ha TPaHuLe «BO3IYyX —
CTEKIIO».
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[Tomyyenne u300pakeHU C TOMOLIBIO COOMpPAOLICH
JIMH3BI.
Omnpenenenre (OKYCHOTO pPACCTOSHUS M ONTUYECKOMN
CWJIBI COOMPAIOIIEH JIMH3HI.
OmnBITH IO PA3JIOKEHHUIO OEIIOTO CBETA B CIIEKTP.
OnbITEl 1O BOCHPHUATHIO IBETa MPEAMETOB IMPU HX
HaOIIOIEHUH Yepe3 I[BETOBbIC (DHUITBTPHI
®uznueckue sBIEHUS B npupone: 3atmeHus CosiHLa u
11.10 JlyHbl, 1BeTa TEJ, ONTHYECKHE SIBJICHUS B aTMmocdepe
(uBeT Heba, pedpakius, pagyra, MUpax)
1111 Texanueckue YCTpOMCTBA: OYKH, [IEPUCKOTI,
' dboToanmapar, ONTUYECKHE CBETOBOIbI
KBAHTOBGIE SIBJIEHU A
121 Onbitel  Pezepdoprna w mmaHeTapHas MOJETb aToMa.
' Monens aroma bopa
122 Hcnyckanne W MOIJOIIEHHE CBETa aToMOM. KBaHTHI.
' JIuneliuaTelie CIEKTPBI
12.3 PanmnoaktuBHOCTH. Anb(a, 6eTa- U raMma-u3aydeHUs
124 Crpoenue atoMHoro siapa. HykinoHHas Mozienb aTOMHOTO
' anpa. M3zotonsl
125 PagnoaxTuBHble mnpeBpamieHus. Ilepuon mnosypacnana
' ATOMHBIX sI7Iep
12 126 SnepHble peakuuu. 3aKOHBI COXpAaHEHUS 3apsIOBOTO U
MacCOBOI'O YHCell
12.7 DHeprus cBs3U aTOMHBIX siiep. CBs3b MacChl ¥ SHEPTUU
o Peakuuu cunteza u nenenus siaep. Mctounuku sHepruu
. CoiHna u 3B€371
129 SAnepnas  sHepretuka. JlelicTBHe  paguMOaKTHBHBIX
' M3JIyY€HHI Ha )KUBbIE OPTaHU3MBI
[IpakTnueckue pabOTHI:
Habmioienne CrUIOMIHBIX W JIMHEHYaThIX CIEKTPOB
12.10 U3ITy4EHUS.
HccnenoBanue TpeKoB: U3MEPEHNE YHEPTUN YACTHUIIBI IO
TOPMO3HOMY NyTH (110 poTOrpadusm).
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W3mepenune paanoakTHBHOTO GoHA

®usnyeckue SABICHUSA B IPUPOJE: €CTECTBEHHBIN

pPaauoOaKTUBHBIN ¢om, KOCMUYECKHE Jy4H,
12.11 palMOAaKTUBHOE M3JIyUCHUE MPUPOAHBIX MHHEPAIOB,
JEUCTBHE PAJAMOAKTHBHBIX M3JIydEHUH Ha OpraHu3M
YeJ0BeKa
1912 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOII,

VHVBHIyaJIbHBIA TO3UMETp, KaMepa Buiibcona

51




TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
Konrpoasnbie | IIpakTnuyeckue
n/n NPorpamMmbl Bcero 5 p oOpa3oBaTtejibHbIE
padoThI padoTsl pecypebi
Pa3nes 1. @u3uka u e€ pojib B IO3HAHUHM OKPY/KAIOLIEro MUpa
1.1 dusuka - Hayka 0 IPUPOIE 2 bubnmorexa LIOK
' YyKa 0 HpHpoZ https://m.eds00.ru/7f416194
bu6moreka [IOK
1.2 PH3HIECKHC BEHIHHEI 2 1 https://m.edso00.ru/7f416194
1.3 EcrecTBeHHOHAYYHBINH METO ITIO3HAHUS 2 1 bubmorexa LIOK
' yi A https://m.edso0o.ru/7f416194
Hroro mo pazgeny 6
Pasnea 2. IlepBoHayaibHble CBEIEHUS 0 CTPOEHUM BellleCTBA
2.1 CTtpoeHune BellecTBa 1 bubmmorexa LIOK
' p m https://m.edso0.ru/7f416194
29 JIBrykeHre u B3aMMOACHCTBUE YaCTHUII 2 1 bu6mmoreka [JOK
' BEILlECTBA https://m.edso0.ru/7f416194
bu6mmoreka [JOK
2.3 ArperaTHble COCTOSIHHS BEIIECTBA 2 https://m.eds00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBuskeHHe M B3aUMO/IeliCTBHE TeJl
bubmuoreka [JOK
31 Mexanueckoe apmxennue 3 https://m.edso0.ru/7f416194
bu6mmoreka [JOK
3.2 Muepuus, macea, n10THOCTS 4 1 https://m.eds00.ru/7f416194
3.3 Cuna. Bugpl cun 14 1 2 bu6mmoreka [JOK
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Hroro no pazneny

21

Pasnen 4. /laBjeHue TBEPABIX TeJl, *KMIKOCTEH U ra3oB

41 Jasnenue. [lepenaua nasieHus TBEPABIMU 3 bubnuorexa [JOK
' TeJIaMH, )KUAKOCTIMH U Ta3aMu https://m.edso00.ru/7f416194
bu6mmoreka [{OK
4.2 JlaBieHue KuocTh ° https://m.edsoo.ru/7f416194
bubmmoreka [IOK
4.3 ATmocepHoe aBnenue 6 https://m.edsoo.ru/7f416194
44 JleiicTBHE )KUAKOCTH U ra3a Ha NOTPYKEHHOE B 7 3 bubnuorexa [JOK
' HUX TEJIO0 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 21
Pa3nea 5. PaGora u MomiHOCTb. JHeprus
bu6moreka [IOK
51 Pabora 1 mompgocTs 3 . https://m.edsoo.ru/7f416194
bu6moreka [IOK
52 Hpocteie mexanusmb! > 1 https://m.edsoo.ru/7f416194
bu6moreka [IOK
53 Mexauuueckas sHeprus 4 1 https://m.edsoo.ru/7f416194
Hroro mo pazgeny 12
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68 12

I[TPOTPAMME
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8 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabibie | TpakTHueckue (uudposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pasnen 1. TensoBble siBeHUs
. bubmmoreka [{OK
11 CrpoeHue u CBOWCTBA BEILIECTBA 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
1.2 TennoBsie mporecch 21 1 5 https://m. edsoo.ru/7f4181ce
Wroro mo pazueny 28
Paznea 2. DuekTpudyecKue ¥ MATHUTHBIE SIBJICHUSA
21 DIIEKTPUYECKHE 3apAIbl. 3apsKEHHbBIE TeJla U 7 1 bubnuorexa [JOK
' HUX B3aUMOJEUCTBUE https://m.edsoo.ru/7f4181ce
N N bubnuorexa [JOK
2.2 [TocTosTHHBIN 3NIEKTPUUECKUN TOK 20 2 7 https://m. edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MarsuTHbIC SBICHUS 6 1 15 https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
24 DICKTPOMATHHTHAA HHIYKIIHA 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazgeny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 68 4 14.5
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9 KUIIACC

KosauuecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM udposbie
Ne i/ pasi Konrpoasnbie | IIpakTnuyeckue (unchp )
NMPOrpaMmblI Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoThI pecypeI
Pazjnen 1. Mexanuveckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHNE U CTIOCOOBI €T0 10 1 bubmmoreka [{OK
] ONMCAHUs https://m.edsoo.ru/7f41a4a6
. bubmmoreka [{OK
1.2 BsanmozeficTaue Ten 20 1 3 https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.3 SaKOHE! COXPaHEHHS 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazmeny 40
Pa3nen 2. Mexanuyeckue K0J1e0aHHUSA W BOJHBI
bu6mmoreka [IOK
2.1 Mexannyeckue KoyieOaHus 7 3 https://m. edsoo.ru/7f41ada6
bu6mmoreka [IOK
2.2 MexaHu4ecKre BOJHBI. 3BYK 8 1 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znesn 3. DileKTPOMATHUTHOE 110JI€ M JIEKTPOMATHUTHbIE BOJIHbI
31 DJIEKTPOMArHuTHOE MOJIE U 6 2 bubnuorexa [JOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Wroro no pazneny 6
Pa3znen 4. CBeToBLI€E IBJICHHSA
bubmuoreka [JOK
4.1 3aKOHBI pacCIIpOCTPAaHEHHUS CBETA 6 2 https://m. edsoo.ru/7f41ada6
bu6mmoreka [JOK
4.2 JIMH3BI ¥ ONITHYECKHUE IPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
4.3 PaznoxeHue 6e10ro cBeTa B CEKTP 3 2 bubmorexa LIOK

https://m.edsoo.ru/7f41a4a6
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Hroro no pazaeny

15

Paznena 5. KBanToBbie iBJIEeHUA

51 Hcnyckanue u moriioneHne CBeTa aToMoOM 4 1 Bubmaorexa [JOK
https://m.edsoo.ru/7f41a4a6

5.2 CrpoeHne aTOMHOTO sjipa 6 1 Et?g?;%f;%gg/%f A1adab
5.3 SnepHblie peakuu 7 1 ]r?tTSsH/P/I ;?:éfj)(l)_.[ 8/5 f41a4a6
Hroro no pazneny 17
Pa3nes 6. IloBTopuTe/ibHO-0000 a0 1M I MOAYJIb
6.1 [ToBTOpeHue u 0000ImEeHNEe COACPIKAHUS 9 5 bubnuorexa [JOK

Kypca ¢usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 9
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME | 102 27
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I[TIOYPOYHOE INTAHNPOBAHUE

7 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne aTa udpoBbie
n/n Tema ypoxka Bcero Konrpoaenvie | Ipakruyeckue fl[3y‘le}ll/lﬂ :)Iﬁg)al;osaTenbﬂme
padoThI padoTsbI pecypebi
1 ®u3nka — Hayka o npupoje. SABineHus 1
npupoibl. DU3ndecKue sBICHUS
2 MexaHu4eckue, TEIIOBBIC, IEKTPHUIECKHE, 1
MAarHUTHBIE, CBETOBBIC, 3BYKOBBIC SIBJICHUS
3 dusndecKre BeINIUHBI U X U3MEPCHUE 1
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TP MIOMOIIH KUIKOCTHOTO 1 1
TEPMOMETpPA U AaTYUKA TeMIepaTypsl”
Kak ¢usuka u npyrue ecTeCTBEHHbBIE HAYKH
5 H3y4daroT npupoay. EcrecTBeHHOHAYyYHBIN 1 bubnuoreka [JOK
MeTo/JI mo3HaHus. Onucanue PU3nIecKux https://m.edsoo.ru/ff09f72a
SIBJIEHUH C IIOMOIILIO MOJZEIEH
Ypoxk-uccnenoanue "[IpoBepka runoTesbl:
5 JTAIBHOCTh MOJIETA IIApUKA, IMYIIIEHHOTO 1 1
TOPU30HTAIBHO, TEM OO0JIbIIIE, YeM OOJIbIIIE
BBICOTA IyCKa"
Crpoenne BeniectBa. OIBITHI
7 LLOIIZaSLIBanmHe JIUCKPETHOE z:TpoeHHe 1 Bubmzorexa LIOK
https://m.edsoo.ru/ff09fe0a
BeEIECTBA
8 JIBMyKeHre yacTull BEllecTBa 1 bubmiorexa HOK
https://m.edsoo.ru/ff0a013e
9 Ypok-uccnenopanue «OnbITHI MO 1 1
HaOJI0JICHUIO TETJIOBOTO PACIIUPEHUS Ta30B)
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KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
Ne ara H@poBbIe
n/n Tema ypoxa Bcero Konrpoapueie | Mpaxruieckue 1I1[3yqemm gﬁ[?agonaTenbﬂme
padoTsbI padoThI pecypebi
10 ArperatHble COCTOSIHHSI BEIIECTBA 1
B3anmocCBs3b MEX Iy CBOMCTBAMU BEILIECTB B
11 Pa3HBIX arperaTHbIX COCTOSIHUSX U UX 1 bubnnorexa [JOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oc0oOEHHOCTH arperaTHbIX COCTOSTHUN BOIBI
12 Mexannueckoe aBrxeHue. PaBHoMmepHoe u 1 bubnuorexa [JOK
HEPaBHOMEPHOE JIBIKECHUE https://m.edsoo.ru/ff0a05c6
bu6moreka [IOK
13 CkopocTtb. EqMHHAIIEI CKOPOCTH 1 https://m.eds00.ru/ff0a079c
14 Pacuer mytu u BpeMeHU ABMKEHUS 1 bubmorexa LOK
https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akoH nHepiuu. Bzanmoaeiictere
15 Tel IIZ:K pUYMHA I/ISMPGLEICHI/IH cxopof:lm 1 bubmorexa LIOK
https://m.edsoo.ru/ff0a0c10
JIBIDKCHUSI TEJT
IInoTHOCTh BemecTBa. Pacuetr Maccel u bubnmuoreka [JOK
16 1 _
o0beMa Tesia 1o €ro TIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Ha6opaTopHa;.1. paborta «OnpeneneHue 1 1
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenue 3agau no teme "[InoTHOCTH 1 bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
19 Cuiia KaK XapaKTepHUCTUKA B3aUMOICHCTBUS 1
ten. Cuita ynpyroctu. 3akoH I'yka
JlaGopatopHas pabota «3yuenue
20 3aBHCHUMOCTH pacTsbKeHus (aedopmariim) 1 1
MPYXKUHBI OT MPUIIOKEHHON CHITBD)
21 SBnenue TaroreHus. Cusa TSKECTH 1
22 CBsi3b MEX1y CHIION TSYKECTU U MAccoil Tena. 1 bu6mmoreka [JOK
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoapueie | Mpaxruieckue fllsyqemm :)Iﬁl?agonaTenbﬂme
padoTsbI padoThI pecypebi
Bec tena. Pemenue 3anau no teme "Cuna https://m.edsoo.ru/ff0al1778
TsDKeCTH"
23 Cuna TsDKeCTH Ha JAPYrux IlaHeTax. 1 bubnuorexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TNITAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Msmeperne cur. Jlunavomerp . https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK
25 Bec tena. HeBecomocTh 1 https://m.edsoo.ru/ff0a1778
26 CroxxeHue AByX CUJI, HAPABJIEHHBIX MO 1 bubmuorexa [JOK
OJHOM NpsiMOM. PaBHOEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
27 Pemrenue 3agad mo reme 1
"PaBHonelicTByrOImas cui"
TpeHue CKOJIbKEHUS U TPEHUE TTOKOS. bubnuoreka [IOK
28 1 _
Tpenue B mpupoJie U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabora «3y4yeHue
29 3aBUCUMOCTHU CHUJIbI TPEHUS CKOJIBKEHUSI OT 1 1 bubnuorexa [JOK
CHUJIbI JaBJICHUS U XapaKTepa https://m.edsoo.ru/ff0alcc8
COIPUKACAIOLIUXCS TOBEPXHOCTEH»
30 PemeHI/Ie“ 3a7a1 Ha OnpesieneHne 1
PaBHOACHCTBYIOIICH CHIIBI
Pemenue 3agay o Temam: «Bec Tena»
31 «Fpa(i)nqecxli)e M300paKeHUE CHUI «C,I/IJ'IBI» 1 bubmorexa LIOK
. ’ ’ https://m.edsoo.ru/ff0alde0
«PaBHOIEHCTBYIOIIAST CHIDY
KouTtponsHas paborta o Temam:
32 «Mexanuueckoe JBUKeHHE», «Macca, 1 1

IJIOTHOCTHY, «Bec Tenay, «'padudeckoe
n3o0paxenue cumy, «CHib
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

[
Jr:i—n Tema ypoka Bcero Kontpoaeubie | Ipakruyeckue II/I[:;‘?CHI/IH :)Ig[?al;(())ll;];;eeﬂbﬂble
padoTsbI padoThI pecypebi
33 Hasnenne. CriocoObl yMEHbIICHUS U 1 bubmmoreka [IOK
YBEJIMYCHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
34 JlaBiieHue raza. 3aBUCUMOCTD JIaBJICHUS Ta3a 1 bu6mmoreka [IOK
0T 00BbEMa, TEMIEPATYPHI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMHU TEIAMH, 1 bubnuorexa [JOK
SKUIKOCTSIMH M razamMu. 3axoH Ilackais https://m.edsoo.ru/ff0a25b0
36 JlaBiieHME B )KUIKOCTH U Ta3€, BBI3BAHHOE 1 bubnuorexa [JOK
JIEUCTBUEM CHJIBI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «Jlapnenue B 1 bu6moreka [IOK
JKHIKOCTH U rase. 3akoH [lackaisy» https://m.edsoo.ru/ff0a2826
bubnuoreka [IOK
38 Coobmarommecs cocy ! 1 https:// m.edsog ru/ff0a2970
39 IM'uapaBnuueckuii mpece 1 g&?ﬁgg{iﬁgﬁﬁmag 136
40 ManowmeTtpsl. [lopuiHeBoit )KHMAKOCTHBIN 1
Hacoc
Atmocdepa 3emun. [IpuanHsb
a1 CYIIIECTBOBAHUS BO3IYIIHONW 000JOYKH 1 bubnuoreka [JOK
3emiu. 3aBUCUMOCTH aTMOC(HEPHOTO https://m.edsoo.ru/ff0a2b5a
JABJICHUS OT BBICOTHI HaJl YDOBHEM MODSI
42 Bec Bo3nyxa. ATmMocdepHoe naBieHue 1 Et?r?s?ﬁr?f&i%ggﬁanZbSa
43 N3mepenue atmocheproro nasnenus. Onbit 1 bubnunoreka [JOK
Toppuyennu https://m.edsoo.ru/ff0a2da8
44 3aBUCHUMOCTB aTMOC(HEPHOTO JaBICHUS OT 1 bubnunoreka [JOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
45 Bbapomerp-anepou. ATMochepHOe JaBlieHUe 1 bubnuoreka [IOK
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecxne u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
HAa pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
16 Pemenue 3amgau mo reme "AtMmocheproe 1
naBieHue"
47 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 1 bubnuorexa [JOK
B HUX TeJO. ApXUMeI0Ba cuila https://m.edsoo.ru/ff0a3276
JlabopaTtopHas pabora «OnpenenecHue
48 BLITaJli)Kntlomepﬁ CHITEI nefllocia Imen Ha 1 1 Bubmiorexa LIOK
’ Yo https://m.edsoo.ru/ff0a33fc
TEJI0, TIOTPYKEHHOE B KHIKOCTHY
JlaGopaTopHast paboTa 1Mo Teme
«ccnenoBanne 3aBUCUMOCTH Beca Teja B bu6moreka [IOK
49 N . 1 1 _
BOJIE OT 00BbEMaA TIOTPY)KEHHOH B )KHIKOCTh https://m.edsoo.ru/ff0a3514
YacTH Tena»
bu6mmoreka [IOK
50 Inasasme e 1 https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHnas padota "KoHcTpynpoBanue
51 apeoMeTpa Wi KOHCTPYUPOBAHUE JIOJKU U 1 1
ornpejesieHue €€ rpy30noabEMHOCTH "
Pemenue 3agau no remam: «llnaBanue cynos.
52 Bosna Ol'IJ'IaI[BaHI/Ie» «JlaBaeHue TBE ,Z[BI})](H 1 bubnnorexa LIOK
yx . p https://m.edsoo.ru/ff0a3654
TeJ, KUAKOCTEH U ra30B»
bubmuoreka [JOK
53 Mexanmaeckas padota 1 https://m.edsoo.ru/ff0a3f82
bubmuoreka [JOK
54 MomHOCTS. EAMHANE MOIHOCTH 1 https://m.edsoo.ru/ff0a3f82
55 Ypoxk-uccnenosanue "Pacuér MomHoCTH, 1 1
pa3BUBAEMOM MPHU NOIBEME TIO JieCTHULE"
56 IIpocteie Mexanu3Mebl. Peruar. PaBHoBecue 1
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
CHWJI Ha pblyare
KontponbHas padota no Teme «/laBienue
o7 TBEPABIX TeJ, KUAKOCTEN U ra3oBy» / 1 1
Bcepoccuiickas mpoBepodHasi paboTa
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme
«/laBnenue TBEPABIX TEN, KUIKOCTEH U bubnuorexa [JOK
58 . 1 1
razoBy» / Becepoccuiickasi mpoBepouHas https://m.edsoo.ru/ff0a4ffe
pabota
Prruaru B Texuuke, ObITY U IPUPO/IE.
59 JlaboparopHas paboTa «}i/lccnpenlz)BJ;HHe 1 0.5 bubmrorexa [JOK
PaTOPHa p ' https://m.edsoo.ru/ff0a478e
YCJIOBUH PAaBHOBECHS phlUara
Pemenne 3agau 1mo Teme «Y cIoBHUS bubmuorexa [JOK
60 1 _
paBHOBECHS pblUara https://m.edsoo.ru/ff0a48a6
Koaddumment monesnoro aeicTeus
61 MexaHusma. JlaboparopHas padora 1 0.5
«M3mepenue K1/ HakKJIOHHOM MIOCKOCTH»
62 Pemntenne 3amau mo teme "Padora, MOIITHOCTb, 1 bu6mmoreka [JOK
KIIg" https://m.edsoo.ru/ff0a4c48
Mexanudeckas sHeprus. Kunernueckas u bubnuoreka [JOK
63 1 _
MOTEHIMAIbHAS SHEPTUSI https://m.edsoo.ru/ff0a4252
64 3aKOH COXpaHEHUsI MEXaHUYECKOUN IHEPTUH 1 bubmiorexa [IOK
P p https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT I10 TEME
"DKCIIEpUMEHTAIBHOE ONIPEAETICHUE
65 U3MEHEHUS KHUHETUYECKON 1 MOTEHIINAILHOHN 1 1
SHEPTrUM MPU CKaTbIBAaHUH TeJIa IO
HaKJIOHHOM TJIOCKOCTH"
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Kosnn4yecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposeie

u/n Tema ypoka Beero KO;TpOJIbeIe HpﬁaKanecm/le W3ydeHHSI 0GpA30BATEIbHbIE

padoTsbI padoThI pecypebi

66 KonTtponsHas padota o Teme «Pabora u 1 1
MOIITHOCTh. JHEPTUSI»

67 PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme 1 bubnnorexa [JOK
"MexaHn4eckoe aBrKeHne" https://m.edsoo.ru/ff0a4ee6
PesepBHblit ypok. Pabota ¢ TekcTamu 1o Teme

68 n n 1

Pa6ora. MoutHocts. DHeprus
OBIIEE KOJIMYECTBO YACOB I1O0 68 4 12
[TPOTPAMME
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8 KJIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | ooOpa3oBarejibHbIe
padoTsI padoThbI pecypebi
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
1 KUHETUYECKON TEOPUU U UX ONBITHBIC 1 BH6J.IHOTeKa HOK
e p— https://m.edsoo.ru/ff0a5256
2 Macca u pa3Mep aTOMOB U MOJIEKYJI 1
3 Monenu TBEpAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OObsicHEHHE CBOMCTB TBEPOTO, KUJIKOTO U
4 ra3z000pa3HOro COCTOSIHUY BEIIECTBA HA 1
OCHOBE MOJIOKEHUI MOJIEKYJIAPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. 1 bubnuoreka [IOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
7 TennoBoe pacIMpeHne U CKATHE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBs3b TEMIIEpaTyphl CO 1
CKOPOCTBIO TEIIOBOTO JIBUYKEHUS YACTHI]
9 Buytpennss sueprusi. CriocoObl U3BMEHEHUs 1 bubnunoreka [JOK
BHYTPEHHEI SHEpruu https://m.edsoo.ru/ff0a5c60
bubmuoreka [JOK
10 Buppt Terionepeaum 1 https://m.edsoo.ru/ff0a6412
VYpoxk-koHpepenuus "[Ipakruyeckoe
11 HUCIOJIb30BaHNUE TEIIOBLIX CBOMCTB BEIIIECTB 1 1 Et?[?sFﬁ%T:(iiggllﬁanGSCO
U MaTepHaJIoB B IeJIsIX SHeprocoepexeHus” T '
12 KoanuecTBo TemnoTsl. Y AciabHAS 1 bu6mmoreka [JOK
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJBHbIC HpﬁaKanecm/le u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypesI
TEIUIOEMKOCTb https://m.edso0.ru/ff0a6976
13 VYpaBHeHue TermioBoro 6ananca. TermiooomeH 1 bubnuorexa [JOK
U TEIJIOBOE PABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnas pabota "HccnenoBanue
14 SIBJ'IeIfI/ISI TI;HJ'IO(I))6M€H3 npu CM);[HII/IBaHI/II/I 1 1 bubmorexa [JOK
N . p " https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U TOpsTueH BOIBI
PacueT xomnuecTBa TEIIOTHL, HEOOXOMMOTO
15 JUTsI HAarpEeBaHMS TeJla U BBIACIIEMOro UM npu | 1
OXJTAXKICHUH
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
16 . " 1 1 _
YAEIbHOU TETUIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
DHeprus TOIMBa. Y enbHas TemioTa bubnuoreka [IOK
17 1 _
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE
18 KPUCTAJUINYECKUX IT)f:[n V nenpHasg TeIwioTa 1 bubnnorexa LIOK
P ’ https://m.edsoo.ru/ff0a71d2
TIJIABJICHUS
JlaGopaTtopHnas padorta "OnpeneneHue bubnuoreka [JOK
19 . " 1 1 _
YACIBHOW TEIUIOTHI TJIaBICHUSI JIbJIa https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3oBanre U KOHICHCAIIHSL. 1 bubnunoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temioTa
napooOpa30BaHMs U KOHJICHCAIIUH. bubmuoreka [JOK
21 1 _
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT https://m.edsoo.ru/ff0a786¢c
aTMOC(EpHOTO TaBICHHUS
Bnaxxnocts Bo3zmyxa. JlabopaTopHas pabota
" X PaTOPHa b bubmuoreka [JOK
22 OrnpeneneHre OTHOCUTENBHON BIIAXKHOCTH 1 1

BO31yXa"

https://m.edsoo.ru/ff0a7628
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KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne ara u@poBbie

n/n Tema ypoka Bcero Konrpoapueie | Mpaxruieckue II/I[3y‘leHI/IH gﬁ[?agosaTenbﬂme

padoTsI padoThbI pecypebi

23 Pemrenue 3agau Ha onpeeneHne BIaKHOCTH 1
BO3/yXa
[IpuHIMIBI pabOTHI TEMJIOBBIX JBUTATENCH.

24 [TapoBas TypOuna. JIBurarenb BHyTPEHHETO 1
CrOpaHus

o5 KII/ TermoBoro nuratens. TenaoBeie 1 bubnuorexa [JOK
JIBUTATENIM U 3alATA OKPYKAIOIIEH Cpebl https://m.edsoo.ru/ff0a7c7c

26 3aKk0oH COXpaHEHHUs U MPEBPAICHUS YHEPTUN 1
B TETUIOBBIX MPOIlEccax
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME

27 "Teimomﬂe SIBJ'ICHI/UII). I/IsMeHegme arperateix | 1 bubmrorexa [JOK

. " https://m.edso0.ru/ff0a83f2
COCTOSIHUI BelllecTBa
KonTtponbHas paborta no teme "TernnoBsie
28 SIBJ'IeIfI/ISI. I/I3M£HGHI/IG arperaTHbIX coctostHui | 1 1 bubmrorexa [JOK
" https://m.edsoo.ru/ff0a86ae
BEIECTBA

29 DnexTpusaius Tel. J[Ba poaa 3JeKTpUIecKux 1
3apsoB

30 Ypok-uccienoBanue "DieKTpusaius Tei 1 1
WHJYKIMEN U ITPU CONPUKOCHOBEHHUH"

31 B3aumopelictBue 3apsokKeHHBIX Tel. 3aKOH 1 bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnexTpuueckoe nojue. HampsykeHHOCTh

32 BHCKTIfI/I‘{eCKOFO TOJIS. HpI/IIOHLU/In 1 bubmorera [JOK

. https://m.edsoo.ru/ff0a8a0la
CYIIEPIIO3UINU SJIEKTPUUECKUX TOJIEH

33 Hocurenu snekrpruyeckux 3apsaos. 1
DneMeHTapHbIi 3apsg. CTpoeHue atoma

34 [IpoBOAHUKHY U ANDIIEKTPUKH. 3aKOH 1 bu6mmoreka [JOK
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThbI pecypebi
COXpPAHEHUS JIEKTPUYECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3ana4 Ha IpUMEHEHUE CBOMCTB 1 bubnuorexa [JOK
AIEKTPUYECKUX 3apsIIOB https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBHS €T0
36 c GCEBOBaHI/Iﬂ I/ICT(})"IHI/IKI/I anekTpudeckoro | 1 bubmorexa [JOK
ym ’ p https://m.edsoo.ru/ff0a95a4
TOKa
37 JlericTBUA 3JIEKTPUYECKOTO TOKA 1 bubmorexa [JOK
p https://m.edsoo.ru/ff0a96b2
VYpok-uccnenoanue "Jleiicteue
38 AIIEKTPUUYECKOTO TOJISI Ha TTPOBOTHUKH U 1 1
JIUAJIEKTPUKHA"
39 DJIEKTPUYECKHUI TOK B METaJlIaX, JKUAKOCTAX 1 bubnuoreka [JOK
U razax https://m.edsoo.ru/ff0a9838
40 DeKTpruYecKas 1enb U €€ COCTaBHbIC YaCTH 1
Cuna Toka. JlabopaTopHas padora bubnuoreka [JOK
41 " " 1 0.5 _
H3Mepenne u peryinmpoBaHe CUIIbI TOKA https://m.edsoo.ru/ff0a8bd6
DneKkTpuyeckoe HampskeHue. BonbTMerp.
42 Jlabo Ia)lTo Hasi a6OIT)a "N3mepenue u ’ 1 0.5 bubmorexa [IOK
paropHas p P ' https://m.edsoo.ru/ff0a9el4
PEryIUpPOBAHUE HATIPSKCHUS
ConpoTuBieHUE IPOBOAHUKA. Y I€TbHOE bubnunoreka [JOK
43 1 :
COIPOTHUBJICHHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBIIEHUS TPOBOIHUKA bubnuoreka [JOK
44 1 1 .
OT €r0 JJIMHBI, IUIOIIAIU MTOIIEPEUYHOTO https://m.edsoo.ru/ff0aa738
cedeHus u Marepuana"
45 3aBUCHUMOCTD CUJIbI TOKA OT HAPSKCHUS. 1 bubnunoreka [JOK

3akoH OMa Juisl yyacTKa Lenu

https://m.edsoo.ru/ff0aa44a
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecm/le u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThI pecypesI
JlaboparopHas padota "HMccrnenoanue
16 3aBUCUMOCTH CHJIBI TOKA, UIYILIETO Yepe3 1 1 bubmmoreka [{OK
pE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE U ApATIIEIHHOE 1
COEIMHEHUS TTPOBOTHUKOB
JlabopaTtopHnast pabdota "IIpoBepka mpaBuia
CJI0KEHUS HANPSHKEHUM MpH bubnuorexa [JOK
48 1 1 .
MOCJIETIOBATEIbHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopaTtopHnas pabdota "[IpoBepka mpaBuia
49 JUTSI CHUTBI TOKA TIPH MapajuieIbHOM 1 1 bubmrorexa [JOK
" https://m.edsoo.ru/ff0aadle
COCTMHCHUH PE3UCTOPOB
50 Pemenue 3agau Ha npuMeHeHue 3akoHa Oma 1 bubnuoreka [IOK
JUISL Pa3JIMYHOTO COCAMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIITHOCTH AJIEKTPUUECKOTO TOKA. 1 bubnuoreka [JOK
3akoH J[xoynsa-Jlenna https://m.edsoo.ru/ff0ab124
JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
52 " 1 1 _
paboTHl U MOIITHOCTH JIEKTPHIECKOTO TOKA https://m.edsoo.ru/ff0ab3e0
DIEKTPUYECKUE LIETTH U IOTPEOUTEN
53 KT queCKoﬁ ali{e TUU B 6I?>IT KopoTtkoe 1 bubmiorexa [JOK
P p y- Rop https://m.edsoo.ru/ff0ab660
3aMbIKaHUE
54 ITocTosAHHBIE MarHUThI, UX B3aUMOJACHCTBHE 1
VYpok-uccnenosanue "M3yuenue nouaeu bubnunoreka [JOK
55 " 1 1 _
MOCTOSIHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
56 MaruauTHO€ nosie. MarHuTHOE 1oJie 3eMJId U 1 bubmuoreka [JOK

€ro 3HAYCHUC JId )KM3HU Ha 3emite

https://m.edsoo.ru/ff0acOba
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https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
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https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

KoaudecTBo 4acoB

DJIeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka Konrpoasnsie | [Ipakruyeckn
n/n yp Bcero 06 pos ¢ pﬁa cexne u3yueHusi | oopas3oBarejibHbIe
padoTsI padoThI pecypesI
[ToaroToBka K KOHTPOJILHOU paboTe MO TEME
57 "DnexTpuueckue 3apsabl. 3apsDKeHHBIE Tea 1 bubnuoreka [JOK
U UX B3auMojieicTBUsI. IoCcTOSIHHBIN https://m.edsoo.ru/ff0abd2c
AIEKTPUIYECKUHN TOK"
KonTponsHas pabora no teme
"DneKkTpuUecKue 3apaanl. 3apsoKeHHBIE Tena
P re 3ap DAKCHI Bubmiorexa [IOK
58 " UX B3auMoieiicTBU. 11ocTOSHHBIN 1 1
. " o https://m.edsoo.ru/ff0abea8
anektpudeckuii Tok" / Beepoccuiickas
poBepoyHasi paboTa
PesepBHbrit ypok. PaboTta ¢ TekcTamu 1o Teme
" p yli) . " bu6mmoreka [IOK
59 [TocTosiHHBIM dMTeKTpUYeCKHit TOK" / 1 1 _
N https://m.edsoo.ru/ff0acdc6
Bcepoccuiickas mpoBepodHas paboTa
OnrsIT Opcrena. MarautHoe noJjie
60 3JICKT I/IEGCKOFO ToKa MarauTHoe 1oJje 1 bubmorexa LIOK
p https://m.edsoo.ru/ff0acld2
KaTYIIKA C TOKOM
[IpuMeHeHHe EKTPOMArHiTOB B TEXHUKE.
61 H§6o aropHasg a6(§)Ta "N3yueHue NeNCTBUSA 1 0.5 bubmiorexa HOK
paropHas p v " ' https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TI0JIsI Ha MIPOBOJIHHUK C TOKOM
DIEeKTPOABUTATENH MIOCTOSTHHOTO TOKA.
Hcnonp3oBaHue 3JIEKTPOABUTATEIICH B
*Ip bubmuoreka [JOK
62 TEXHUYECKUX YCTPONCTBAX U Ha TpaHcmopTe. | 1 .
" https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBanue u
n3ydeHue paboThl AIeKTpoiBUraTesns”
63 Omnsitel Dapases. 3aKOH AIEKTPOMArHUTHOM 1
nHaykuuu. [Ipasuno Jlenna
64 DnektporeHepatop. CrocoOb! MOTydeHHUS 1
ANEKTPUYECKON SHEPTrUuu. INEKTPOCTAHIINU
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https://m.edsoo.ru/ff0abd2c
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

Kosnn4yecTBo yacos DJIeKTPOHHbIE
[
Jrj;—n Tema ypoka Bcero Kontpoaeubie | Ipakruyeckue II/I[:;‘?CHI/IH gg[?agzl‘;:;eenbﬂme
padoTsbI padoThI pecypebi
Ha BO300OHOBJISIEMBIX HCTOUHUKAX YHEPTUU
65 [ToaroToBka K KOHTPOJBHOW paboTe MO TEME 1
"DJIeKTpUUECKHE U MAarHUTHBIC SIBIICHUS "
66 KonTponsnas pabora o teme 1 1 bubnnorexa [JOK
"DJIeKTpUUECKHE U MAarHUTHBIC SIBJICHUS" https://m.edsoo.ru/ff0acb14
67 PesepBHblit ypok. PaGoTta ¢ TekcTamu 1o teme 1 BI/I6J'.II/IOTeKa [HOK
"TennoBeie sBIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepBHblit ypok. PaboTta ¢ TekcTamu 1o Teme 1
"MarauTHebI€ BJICHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 4 145
[TPOTPAMME
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https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

9 KIIACC

KosauuecTBo 4acoB DJIeKTPOHHbIE
[
Jrj;—n Tema ypoxa Bcero Koutpoaehbie | Ipakrueckue fl[:;‘?eﬂnﬂ :)Ig[?a[;?)l::fenbﬂme
padoTsbI padoThI pecypebi
1 Mexanunueckoe aBuxeHnue. MarepuanbHas 1
TOYKA
2 Cucrema orcuera. OTHOCHUTEILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO JIBUKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE IPAMOJIIMHEWHOE JBHKEHUE 1 BH6J.IHOTeKa HOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMepHOE NPSIMOJIMHEWHOE ABUKEHUE. 1
CpenHsist ¥ MTHOBEHHAsI CKOPOCTh
5 [IpssMOnMHENHOE PAaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JBIO>KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHENHOTO
6 PaBHOYCKOPEHHOTO JBIKeHHS. [ 'paduk 1
CKOPOCTH
JlaboparopHas padota "OnpeneneHue
7 yCKo;)eHI/I}II) TCJ‘ISIL) npu paBHOI})/CiOpeHHOM 1 1 BH6J.IHOTeKa HOK
JBHKCHUH 10 HAKIIOHHOM IJIOCKOCTH" https://m.edso0.ru/ff0adbl8
8 CBoOopanoe magenue tei. OneiTel [ anunes 1
PaBHOMepHOE ABIKEHHE TIO OKPYKHOCTH.
9 [Tepuon IE qaCTHOTa 06pameHI/I;1.p J}%I/I(HeﬁHaﬂ u 1 BH6J,IHOTeKa HOK
YII0Bas CKOPOCTH https://m.edsoo.ru/ff0ael76
10 LlenTpocTpeMuTeIbHOE YCKOPEHHE 1
11 Ilepselii 3akoH HproToHa. BekTop cuiibl 1 Et?i?ﬁ%?:i%ggﬁma% 12
12 Bropoii 3akon Herotona. PaBHOAElCTBYIOIIAS 1 bubnuorexa [IOK

culia

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

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

[
Jr:i—n Tema ypoka Bcero Konrpoabmie | Mpakruteckue II/I[:;‘?CHI/IH :)Ig[?al;(())ll;];;eeﬂbﬂble
padoTsbI padoThI pecypebi
13 Tpertunii 3akon Hetotona. Cyneprno3uiust Cui 1 Et?&?;;TS;%ES%anQSZ
14 Pemrenne 3a1a4 Ha MpUMEHEHNE 3aKOHOB 1 bubnuorexa [JOK
Hprorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrtu. 3akoH ['yka 1 Et?ﬁs?ﬁ%féiggﬁf%ecaz
16 Pemenne 3amgaud mo teme «Cuta ympyrocTuy 1
JlabopaTtopHnas pabota «OnpeneneHue bubmuorexa [JOK
17 KECTKOCTH MPYKUHBD . ! https://m.edsoo.ru/ff0aee28
18 Cuna Tpenus 1 Effffﬁféig r(J/I]fanms
19 Pemenue 3agau mo reme «Cuiia TpeHUSD 1 g&?ﬁ%ﬁiﬁgﬁﬁmfa%
20 JlabopaTtopHas pabota "OnpeneneHue 1 1 bubnuoreka [IOK
ko3 duimenTa TpeHUS CKOIBKEHHS " https://m.edsoo.ru/ff0af8be
21 Pemrenue 3agay no teMme "3akoHsl HeroToHA. 1 bu6mmoreka [JOK
Cuina ynpyroctu. Cuiia Tpenus" https://m.edsoo.ru/ff0afb8e
29 Cuita TsKeCTH U 3aKOH BCEMHUPHOTO 1 bubnnoreka [JOK
TATOTEHUS. Y CKOPEHUE CBOOOTHOTO MAJCHUS https://m.edsoo.ru/ff0af044
VYpok-koHpepenus "JIBukeHne Tea BOKpyr
23 rpaBuTaniioHHOro 1eHTpa (CoaHeuHas 1 1
cuctema). ['amaktuku"
24 Pemenue 3agau no teme "Cuma TSHKECTH U 1 bubmuoreka [JOK
3aKOH BCEMHUPHOTO TATOTEHHUS" https://m.edsoo.ru/ff0af5f8
o5 [lepBas kocmuueckas ckopoctb. HeBecomocThb 1 bubnmuoreka [JOK
U [IEPErPy3KHU https://m.edsoo.ru/ff0af33c
26 PaBHOBecHe MaTepUaIbHONW TOUKH. 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThbI pecypeI
AbcomotHO TBEpIOE Teno. PaBHOBecHe https://m.edsoo.ru/ff0afe36
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
PaBHOBecue MmaTepuasbHON TOUKHU.
27 AOcomoTHO TBEpIOE Teno. PaBHoBecHe 1
TBEPJIOTO TeJa C 3aKPEIIEHHON OChIO
BpaieHuss. MoMeHT cwibl. LleHTp TshkecTn
28 Pemenne 3agau o teme "MOMEHT CHIIBL. 1 bu6moreka [IOK
LenTp Tsxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
29 "MleIXEIHI/I‘IeCKOG B§>KCHI/IG ]§)3a1/1M0 eficTBUe 1 bubmorexa LIOK
" A ) g https://m.edsoo.ru/ff0b0408
Tel
KonTponbnas pabora no teme
30 "MeXl;HI/I‘IeCK(l))e BIDKeHHe. B3aumoneiictue 1 1 bubmorexa LOK
" A ’ g https://m.edsoo.ru/ff0b06ec
Tel
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 COX ZHCHI/I}I HIMIT J'II)Za Yupyroe u He oe 1 Brbmaoreka LJOK
P . Y - S TPYT YHpyr https://m.edsoo.ru/ffOb07fa
B3aUMOJICHCTBUE
30 Pemenue 3agau no reme "3akoH COXpaHEHUS 1 bubnuoreka [JOK
uMIynbca' https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepeHnius "PeakTHBHOE IBY)KCHHE 1 1
B IIPUPOJIC U TEXHUKE"
bubnuoreka [JOK
34 Mexannyeckasi paboTa U MOIITHOCTb 1 https://m.edsoo.ru/f0b0as4
PaGota cuibl TSKECTH, CHITBI YIIPYTOCTH U bubnunoreka [JOK
35 1 _
CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
36 JlaGopaTopHas pabota «OnpezaeneHue padoThl 1 1
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https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3yMeHHS | 06PA30BATEIbHbIE
padoTsI padoThI pecypeI
CWJIBI TPEHUS TIPU PABHOMEPHOM JBMKCHUU
TeJa 1Mo TOPU30HTAIBHON TIOBEPXHOCTHY
37 Cs13b sHepruu U padoTsl. [loTeHnanpHas 1
SHEprus
38 Kunernueckas sneprus. Teopema o 1 bubnnorexa [JOK
KUHETHUYECKON dHEPTUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHHUs PHEPTUU B MEXaHUKE 1
JlabopaTtopHas pabota «l3ydyenne 3akoHa bubmuorexa [JOK
40 1 1 :
COXpPAaHEHUS SHEPTUI) https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO 1 bu6moreka [IOK
XapaKTePUCTUKHU https://m.edsoo.ru/ffOb1858
42 3aryxatomue koyieOaHus. BeiHyK1eHHbIE 1 bubnuoreka [IOK
Konebanus. Pe3onanc https://m.edsoo.ru/ff0b20f0
43 MarteMaTuuecKkuii ¥ IPY>KUHHBIN MasTHUKH 1
VYpoxk-uccnenoBanue «3aBUCUMOCTD IIEPUOIA
44 K(f).]'[e6aHI/II71 cflT YKECTKOCTH II WHBI U ﬁacfm 1 1 Bubmzorexa LIOK
Py https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpareHue sHEPTrUN MIPU MEXaHUYECKUX 1
KOJIeOaHUIX
JIaGoparopuas padbora «Onpenenenne
46 ‘IaCTOPTbI Hpne Ifona KoneGaI})H/III[?I o WHHOI'O 1 1 bubanorexa LIOK
P Py https://m.edsoo.ru/ffOblaec
MasTHUKA
JIaGoparopuas padora «I[IpoBepka
47 He3aB1?/ICI/II\fI)OCTI/IpHe HoJa IlzonegaHHﬁ rpy3a 1 1 bubmiorexa HOK
P py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIIIEHHOTO K HUTHU, OT MacChl Tpy3a»
48 Mexannueckue BoJHEI. CBOMCTBA 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0b21fe
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https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
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https://m.edsoo.ru/ff0b21fe

KoaudecTBo 4acoB

DJIEeKTPOHHbIE

Ne Mara nugposbie
Tema ypoka KonTpoashblie | IIpakTHueckun
n/n yp Bcero 06 po ¢ pﬁa ccrme u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThbI pecypeI
MexXaHU4eCcKuX BOJH. [IpogonbHbie 1
TOTIEPEYHBIE BOJTHBI
49 Ypoxk-koHpepeniusa "MexaHUueCKHe BOJTHBI B 1 1
TBEPIOM Tee. CelicMudecKkre BOJTHBI"
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa 1
51 Ypoxk-uccnenosanue "Habmronenune 1 1
3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"
52 I'poMKOCTB 3ByKa M BBICOTA TOHA. 1
AKYyCTUYECKHI pe30HaHC
53 VYpok-koHpepennus "YnbpTpazByk u 1 1 bubnuoreka [JOK
WH(]pa3BYK B MPUPOJIC U TEXHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroroBka K KOHTPOJIBHOM paboTe MO TEME
bubnuoreka [IOK
54 "3aKkoHBI cOXpaHeHHUsI. MeXxaHn4eCKre 1 _ 1
S — https://m.edsoo.ru/ff0b25f0
KonTtponbHas padoTa o Teme "3aKoHbI
55 coxpaHeHUs. MexaHn4ecKue KoJaeOaHus u 1 1
BOJIHBI"
56 DJIEKTPOMArHuTHOE MOJIE. 1 bubnuoreka [JOK
DNEeKTPOMAarHUTHbIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBOIICTBA 3JIEKTPOMArHUTHBIX BOJIH 1
Ypok-koupepennus "Llkana
bubnuoreka [JOK
58 AJICKTPOMArHUTHBIX BOJIH. Mcrionp30oBanue 1 1
p N " https://m.edsoo.ru/ffOb2fe6
AJIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBS3H
VYpok-uccnenosanue "M3yueHne cBOICTB
bubnunoreka [JOK
59 AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBIO 1 1 1

MoOuIBbHOTO TenedoHa"

https://m.edsoo.ru/ffOb2c6c

75



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

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne Mara nugposbie
Tema ypoka
n/n yp Bcero KO; TPOJILHBIC HpﬁaKanecmle u3yuyeHusi | oopasoBarejibHbIe
padoTsI padoThI pecypeI
60 Pemrenue 3agau Ha onpeieieHUE YacTOTHI U 1
JUTMHBI 3JICKTPOMArHUTHON BOJTHBI
61 DnekTpoMarHuTHas mpupoja ceera. CKOpocTb 1 bubnuorexa [JOK
cBera. BomHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku ceta. [IpsamosnHeitHoe
62 acIpoCTpaHeHne CBETa 3armenus CoiHI@a u 1 bubmorexa [IOK
Pactipoctp ’ https://m.edsoo.ru/ff0b3658
JlyHbl
3aKOH OTpaKEeHHS CBeTa. 3epkana. Pemenue
63 3aaq Ha11)1 UMEHEHHE 3aK01fa OTPKCHHUS 1 bubmorexa LOK
p P https://m.edsoo.ru/ff0b38c4
cBeTa
[Ipenomiienre cBeta. 3aKOH MPEIOMIICHUS bubnuoreka [IOK
64 1 _
CBETa https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEE OTpakKeHHE CBETA.
65 chonw%ﬁie HOJ‘IHOFIZ) BHYTPEHHETO 1 bubmiorexa HOK
Yb https://m.edsoo.ru/ff0b3c5¢c
OTpa)XCHUs B ONTHYECKUX CBETOBOAAX
JlabopaTtopHnas padorta "HcciaenoBanue
66 3aBUCHUMOCTH YTIJIa IPETOMIICHHUSI CBETOBOTO 1 1
Jy4a OT yIJia MajieHus Ha TpaHule "Bo3IyX-
crexsio""
Ypok-koHpepenuus "Vcnonp3oBanue
67 MIOJIHOTO BHYTPEHHETO OTPAXKEHUSI: 1 1
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubnuoreka [JOK
68 JIunzpl. OnTuyeckas cuiia JIUH3bI 1 https://m. edsoo.ru/ffob3f2c
. bu6mmoreka [JOK
69 I1 1
OCTPOCHHE H300paKCHHI B THH3aX https://m.edsoo.ru/ff0b444a
70 JlaGopaTopnas pabdota "OnpenencHue 1 1 bubnuoreka [IOK
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https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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KosinyecTBo yacoB DJIeKTPOHHbIE
° ara u@poBbI
Jl:;l'l Tema ypoka Bcero Konrpoabmie | Mpakruteckue II/I[ZSy‘leHI/IH gﬁ[?a[:())na:enbﬂme
padoTsbI padoThI pecypebi
(hOKYCHOTO PacCTOSTHUS M ONTHYCCKOMN CHIIBI https://m.edso0.ru/ff0b4206
cobuparomiei TMH3bI"
7 VYpok-koHpepennus "OnTuyeckre JUH30BbIE 1 1 bubnnorexa [JOK
npudopsr" https://m.edsoo.ru/ff0cOa7e
bubmmoreka [{OK
72 I'na3 kak ontuyeckas cucreMa. 3peHue 1 https://m.edsoo.ru/f0b4684
73 VYpok-konpepennus "ledexts! 3penus. Kak 1 1
COXpaHUTh 3peHue"”
Paznoxxenue 6enoro csera B criekTp. ONbITHI
74 Herorona. Crnoxenue cneKTpam,Hl;,II)x [IBETOB. 1 bubmorexa [JOK
https://m.edsoo.ru/ff0cOf4c
Hucnepcus cBeta
JlabopaTtopHas pabota "OmbITH 11O
75 pa3ioKEeHUIo OEIoro cBeTa B CIEKTP U 1 1 bubnuorexa [IOK
BOCHPUATHUIO I[[BETA MPEIMETOB IIPH UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOACHUH Yepe3 [IBETOBBIC (PHIIHTPHI"
VYpok-npaktukyMm "BosiHOBBIE CBOKCTBA
76 CBeTa: nucriepcus, uHTephepeHITUs U 1 1
mudpakus”
77 OmnsiTel Pesepdopaa u miianerapuas Moieib 1 bubnnoreka [JOK
aToma https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monens atoma bopa 1
79 Hcnyckanue U MOrJonieHNe CBeTa aTOMOM. 1 bubnnoreka [JOK
KBantsl. JInHeiuaTbie CIEKTPhI https://m.edsoo.ru/ff0c144c
80 Ypok-npaktukym "HabmoqeHue ciekTpoB 1 1 bubnunoreka [JOK
ucnyckanus" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE U €€ BUIIBI 1 Bubmzorexa LIOK

https://m.edsoo.ru/ff0c1672
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https://m.edsoo.ru/ff0b4206
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KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne ara u@poBbie
n/n Tema ypoka Bcero Konrpoabmie | Mpakruteckue fllsyqemm :)Iﬁl?al;osaTenbﬂme
padoTsbI padoThI pecypebi
82 Crpoenue atomHoro siapa. Hykionnas 1 bubnuorexa [JOK
MOJIENb https://m.edsoo.ru/ff0cl8ac
bubmmoreka [IOK
83 PagnoakTuBHBIE TpeBparieHus. M30Tormsr 1 https://m.edsoo.ru/ffoclald
84 Pemenne 3agau no teme: "PamnoakTuBHBIC 1 bubmmoreka [{OK
n .
IIpEBpAIICHUS https://m.edsoo.ru/ff0clb4a
85 ITepwon momypacmana 1
86 Ypok-koupepenius "PagnoakTuBHbIE 1 1 bubmuorexa [JOK
W3JIyYEHHS B PUPOJE, METUIIMHE, TEXHHUKE" https://m.edsoo.ru/ff0c2126
SAnepHble peakuuu. 3aKOHbI COXPaHEHHUS bubnuoreka [IOK
87 1 _
3apsiJ0OBOTO U MacCOBOTO YKCEI https://m.edsoo.ru/ff0c1c58
88 DHeprus CBsI3U aTOMHBIX si7ep. CBsA3b MACChI 1 bubnuoreka [IOK
Y SHEPTrUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3agau mo reme "Anepueie peakiun' 1
90 Peakuuu cuHTe3a U ieneHus saep. 1 bubnmuoreka [JOK
Uctounuku sHeprun CoHIA U 3BE3] https://m.edsoo.ru/ff0c1e88
VYpok-kouhepenuus "SnepHas sHEpreTUKA.
91 JleficTBUSI paIMOAKTUBHBIX H3TydEeHUN Ha 1 1
JKUBBIC OpraHu3Mbl"
[ToaroToBka K KOHTPOJBHON paboTe MO Teme
92 "DJIEKTPOMAarHUTHOE TOJIE. 1 bubnnoreka [JOK
DnekTpoMarHuTHbIEe BOJIHBL. KBaHTOBBIE https://m.edsoo.ru/ff0c223e
sIBJICHUS"
KonTponpHas paboTa no Teme
93 "DIEeKTPOMAarHUTHOE TOJIE. 1 1

DneKkTpoMarHuTHbI€ BOJIHBL. KBaHTOBBIE
SIBJIEHUS"
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara nugposbie
u/n Tema ypoka Beero KO;TpOJIbHBIe HpﬁaKanecm/le W3ydeHHs | 00PA30BATETbHbIC
padoTsI padoThI pecypeI
94 [ToBTOpenue, o600meHue. JlaboparopHsie 1 1 bubnuorexa [JOK
paboTsl o Kypcy "B3aumonericreue ten" https://m.edsoo.ru/ff0c245a
IToBTOpenue, o000mIcHNEe. Pemrenne
95 paclj{TeTI})I;I(/I u KaqecTB;I}I;IHLIX ;:IL::I o TeMe 1 bubmmorexa LIOK
" " https://m.edsoo.ru/ff0c2572
TenoBsle mponeccsl
IT .P
oBTOpeHue, 06o0meHue. Pemenne BuGmorexa LIOK
96 pacUeTHBIX M KAYeCTBEHHBIX 33J1a4 110 TEME 1 .
" on https://m.edsoo.ru/ff0c2a22
KII/] TennmoBbIX ABUTATENEH
IT .P
OoBTOpeHHE, 00600mIeHue. Pemenne BuGmorexa LIOK
97 paCUETHBIX U KAY€CTBEHHBIX 3a/1a4 110 TEME 1 .
" " https://m.edsoo.ru/ff0c2b30
KII] snexTpoycTaHOBOK
98 [ToBTOpenue, o606meHue. JlaboparopHsie 1 1 bubmuorexa [JOK
paboThl o Kypcy "CBeToBbIe siBIICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o606menue. Pabora ¢ Tekcramu bubnuoreka [IOK
99 n n l .
1o TeMme "3aKOHbI COXpaHEHUSI B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
o Teme "Konebanus v BoHBI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOpenue, o606menue. Pabora ¢ Tekcramu 1 bubnuoreka [JOK
1o Teme "CBeTOBbIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOpeHue, 06006mEeHne. Pabora ¢ Tekcramu 1
o Teme "KBaHToBas u saepHas ¢puzuka'
OBIIEE KOJIMYECTBO YACOB I1O0 102 3 97

I[TPOTPAMME
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https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

I[MTPOBEPAEMBIE HA OI'D 110 ®U3UKE TPEBOBAHUWA K PE3YJIbTATAM

OCBOEHUS OCHOBHOM OBPA30BATEJILHOM [TPOI'PAMMBI
OCHOBHOI'O OBILIET'O OBPA3BOBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

[lonnmanme  pomu  usukm B~ HAYYHOM  KapTHHE  MUDPA;
chopMUPOBAHHOCTh 0A30BBIX MPEJICTABICHUN O 3aKOHOMEPHOW CBSI3U U
[M03HABAEMOCTH SIBJICHUM MPUPOJIBL, O POJIM KCIIEPUMEHTAa B (HU3UKE, O
cucteMooOpasyromeid poiau (U3UKU B Pa3BUTHH ECTECTBEHHBIX HayK,
TE€XHUKH U TEXHOJIOTUH, 00 3BOJIIOLMN (PU3NYECKUX 3HAHUN U UX pOJIU B
L[EJIOCTHOM €CTeCTBEHHOHAYYHON KapTHHE MHpPA, O BKJIaJ€ POCCUNCKUX U
3apyOexHBIX Y4YEHBIX-QU3UKOB B pa3BUTHE HAyKd, OObBSICHEHUE

MPOIIECCOB OKPYKAIOIIETO MHUPA, PA3BUTHE TEXHUKN U TEXHOJOTUN

3HaHUS O BUJAX MaTepuH (BELIECTBO U IOJIE), O JIBUKEHUU KaK crocoode
CYLIECTBOBaHHUS MaTepuH, 00 aTOMHO-MOJIEKYISIPHOW TEOPHH CTPOEHUS
BEIIECTBA, O (PU3MUECKON CYIIHOCTHU SIBICHUM NPUPOIbI (MEXaHUUYECKHX,
TEIUIOBBIX, JJEKTPOMATHUTHBIX M KBAaHTOBBIX); YMEHHE pPa3IN4aTh
SBJICHUS 110 ONMCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JIEMOHCTPUPYIOLIUX JAHHOE (PU3HUECKOE SIBJIECHUE; YMEHHUE PACIIO3HABATh
NPOSIBIIEHUE W3YYEHHBIX (U3NYECKUX SBICHUH B OKPYKAIOLIEM MHUDE,

BBIJIETISISL MX CYLIECTBEHHBIE CBOMCTBA (ITPU3HAKN)

BJ'Ia,Z[eHI/Ie OCHOBaMM MOHSITHIHOTO arrmapara 1 CUMBOJIMYECKOI'O sA3bIKa
(1)I/ISI/IKI/I U HCIIOJIB30BAaHWEC HX IJId PCIICHUA y‘le6HBIX 3aaa4; YMCHHEC
XapaKTCPHU30BaATb CBOMCTBA TCII, (1)I/I3I/I‘leCKI/Ie SBJICHHUA W IIPOLCCCHI,

HCIIOJIb3YsL (bYHI[aMCHTaJIBHBIC N SMITNPHUYICCKHUEC 3aKOHbI

YMeHune onuchiBaTh HN3YUYCHHBLIC CBOMCTBa Tel H q)HSquCKI/Ie SABJICHHUA,

HCIIOJIb3YsL (bHSI/I‘ICCKI/IC BCINYHHBI

Bnanenne ocHOBaMM METOJOB HAy4yHOIO TIO3HAHUSA C  YYETOM
cobOnrofeHus mpaBmil Oe3omacHOro Tpynaa: HaOmoaeHue (GU3ndeckux
SIBJICHUI

YMEHHE CaMOCTOSATEIBHO COOMPATh AKCHEPUMEHTANIbHYIO YCTAaHOBKY M3
JAHHOTO Habopa 00OpYIOBaHMS 10 MHCTPYKIIMH, OTMHCHIBATH XOJ OTBITa

" 3allMCbhIBATDb €T0 PEC3YJIbTAThI, (I)OpMy.HI/IpOBaTL BBIBOJHBI,
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MPOBEACHUE MPSIMBIX U KOCBEHHBIX HM3MEpEHHH (PU3MUYECKHX BETUYMH:
yMEHUE  IUIAHUPOBAThb  M3MEPEHHSA, CaMOCTOATENBHO  CcOOMpaTh
9KCIEPUMEHTAJIbHYIO YCTAaHOBKY IO MHCTPYKLIMM, BBIYMCIATH 3HAUECHUE
BEJIMYMHBI M aHAIM3UPOBATh IIOJYYEHHbIE pE3YyIbTaThl C Y4ETOM
3aJIaHHOM MMOTPEIIHOCTH PE3YIbTAaTOB U3MEPEHUI;

IPOBEJCHUE  HECJIOKHBIX  OKCIEPUMEHTAJIBbHBIX  HCCIEI0BaHUI;
CaMOCTOSITEILHO ~ COOMpaTh  JKCIIEPUMEHTAIBHYIO  YCTaHOBKY U
IPOBOJAMUTH HCCIEN0BAHUE IO WHCTPYKLUH, IPEJICTABISTh MOJTYyYEHHbIE
3aBUCUMOCTH (U3WYECKUX BEJIUYMH B BHJE Tabnull U TpaduKoB,
YUUTBIBaTh  MOTPEIIHOCTH, JelaTh  BBIBOABI IO  pe3yiabTaTam

HUCCICIOBaHUA

[Tonnmanue XapaKTEePHBIX CBOMCTB buznyecKknx MOJENIen
(MaTepuasibHas TOYKa, AOCOJIOTHO TBEPJOE TENO, MOJEIH CTPOCHUS
ra3oB, JKHJAKOCTEW W TBEPIBIX TeEJ, IUIAHETapHas MOJENb aTroMma,
HYKIIOHHAsT MOJIeJb aTOMHOTO Spa) W YMEHHE MPHMEHATh WX JUIS

00BbsICHEHUS (PU3UUECKUX MPOIECCOB

YMmenue o0bACHATH (prU3MUecKHe MPOIeCcChl U CBOICTBA TEl, B TOM YHCIIe
U B KOHTEKCTE CHUTyallMil MPakTUKO-OPHUEHTHUPOBAHHOTO XapakTepa, B
YaCTHOCTH, BBISBISITH MPUYUHHO-CJIEICTBEHHBIE CBSI3U M CTPOUTH
0OBSCHCHHE C OTOPOM Ha M3YYCHHBIE CBOMCTBA (DM3MYECKUX SIBJICHUM,

(1)I/ISI/I“ICCKI/I€ 3aKOHBI, 3aKOHOMEPHOCTHU U MOACIU

YMeHne pemarh pacu€THple 3amauu (Ha 06a3e 2 — 3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI ¥ (JOPMYJIBI, CBS3bIBAIOIINE (PU3HMUCCKHIE BETHYUHBI, B
YacTHOCTH, 3allUChIBaTh  KPAaTKOE yCIOBHE 3aJaud, BBISBIATH
HEJIOCTAIONINE JIaHHBIC, BHIOMpATh 3aKOHBI U (HOPMYIbI, HEOOXOIUMBIC
Ui e€ pEelIeHHs, HCIOJb30BaTh CIPABOYHBIC JAaHHBIC, IPOBOIHUTH
pacyéThl W OIEHHMBATh PEAIUCTHYHOCTh TMOJYYCHHOTO 3HAYCHUS
(U3NYECKON BEIIMYMHBI; YMEHHUE OIPEIENIATh Pa3MepHOCTh (DU3NYECKON

BCJINYHNHBI, HOHy‘IGHHOﬁ IIpHu pCHICHHUHA 3a1a41

YMmenue XapaKTepru30BaThb MIPUHIUIIBL JEeHCTBUSA TCXHHUYCCKHUX
YCTpOﬁCTB, B TOM 4YHCJIE OBITOBBIX HpI/I60p0B, U TIPOMBINIIICHHBIX
TCXHOJIOTHYCCKUX MNPOUCCCOB IO HUX OIMNCAHUIO, HCIIOJIB3Yyd 3HAHHUA O
CBOMCTBaxX (I)I/I3I/I‘ICCKI/IX SBICHUH U HeO6XO,Z[I/IMI:>Ie (I)I/IBI/ILIGCKI/IC

3aKOHOMCPHOCTH

10

YMeHue UCIoJIb30BaTh 3HAHHUS O (I)PBPI‘ICCKI/IX SIBIICHUSX B IIOBCEIHEBHOM
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KHU3HU Ui oOecrieueHus] 0€301MacHOCTH NpU OOpaIeHUH ¢ OBITOBBIMHU
npubopamMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAaHEHHS 30pOBbS U
COOMIOIeHUST HOPM 3KOJIOTHUECKOTO MOBEAEHHS B OKPYXKAIOLIEH cpere;
NOHUMaHHE HEOOXOJUMOCTH MPUMEHEHHsS JOCTIKEHHH (HU3UKH U

TEXHOJIOT Uit I paliMOHAJIbHOT'O IPHUPOA0II0JIb30BaHNA

11

OnbIT mowMcKa, mpeoOpa3oBaHUs ¥ TNPEACTaBICHUS HWHGOpPMAIUN
(GU3NYECKOTO  COJNEp)KAaHUSA C  HCIOJIB30BaHUEM HH(POPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH; YMEHHME OLIEHUBATh JOCTOBEPHOCTb
MOJy4eHHON HWH(pOpPMAllMK Ha OCHOBE HWMEIOIMIMUXCS 3HAHWK U
JIOTIOTHUTEIbHBIX UICTOYHHUKOB; YMEHHE UCIOJb30BaTh IPU BBINOJIHEHUN
y4eOHBIX 3aJaHUil HAyYyHO-TIONMYJSPHYIO JIUTEparypy (pu3n4eckoro
COJIEp’KaHHus, CIpaBOYHblE MaTepuaibl, pecypcbl cetu HTepHerT;
BJIaficHHe 0a30BbIMH HaBbIKaMH MpeoOpa3zoBaHus HH(GOPMALIUU U3 OJHON
3HAKOBOW CHCTEMBl B JIpyI'yl0; YyMEHHE CO3/1aBaTb COOCTBEHHbIE
MUCbMEHHBIE W YCTHBIE COOOIIEHHWs] HAa OCHOBE HWHpopManuu u3

HECKOJIbKUX UCTOYHHKOB
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INEPEYEHD DJIEMEHTOB COAEPKAHUMA, TIPOBEPAEMbBIX HA OI'D T10
OU3NKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 MEXAHUWYECKUE SABJIEHUA
11 Mexannueckoe nBuxkeHue. MarepuanbHas Touka. CucreMa oTcuéra.
OTHOCHUTENBHOCTD ABHIKEHUS
PaBHOMepHOE U HepaBHOMEpHOE JiBHkeHUE. CpenHsis ckopocTb. Popmyna Juist
1.2 BBIYUCIICHUS CPEIHEH cKopocTu: V = S/t

PaBHOMCpHOC pr[MOJ'IHHCfIHOC JABWKXCHUC. 3aBUCHMOCTD KOOpAWHATHI TCJIa OT
BpPEMCHHU B ClIydac€ paBHOMCPHOI'O HpHMOHHHeﬁHOFO JABUMXXCHUA:

1.3 X7 =Xp T U_'t‘f

I'pacduku 3aBUCUMOCTH OT BpEMEHHM IS POEKIMHU CKOPOCTH, MPOEKIIMHI
IepeMeNIeHus, ITyTH, KOOPANHATHI TP PABHOMEPHOM IPSIMOJIMHEWUHOM
JBHKEHUH

3aBUCUMOCTb KOOPJMHATHI TeJla OT BPEMEHHU B CIIydae paBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO IBUKEHHUSL:

-Sx':f:l = 1'-|;|: *f—-ﬂ'x *

(] iy

DopMmysbl Ui MPOEKINH MePEMEIEHUs, MPOEKIIUH CKOPOCTH U MPOESKIIUU
YCKOpPEHUS IPU PaBHOYCKOPEHHOM MPSMOJIMHEHHOM JIBUKCHHUH:

2
¢
s (H)=uvuy, -1 .
1.4 Sx (D =Upy 1 +0y -
U_\'('f) =Up, T4, 1,

a. (f)=caonst,

o] 5

2 2 _ 4
Loy Yix <0, 8,

I'pacduku 3aBUCUMOCTH OT BpEMEHH JIJIsl IPOEKIIUU YCKOPEHHUS, TPOSKLIUN
CKOPOCTH, MPOEKIINH MepEeMEIIEeHUs, KOOPAUHATHI IPH PABHOYCKOPEHHOM
MPSIMOJIMHEHHOM JIBH)KCHHUU

CBoOoHoe nagenue. @opMysibl, OMUCHIBAIOLINE CBOOOIHOE MaJICHIE Teja MO0

15 BEPTUKAIH (JIBIYKEHUE TEJIa BHU3 UM BBEPX OTHOCUTEIHHO MIOBEPXHOCTH 3EMJIN).
I'pacduku 3aBUCUMOCTH OT BPEMEHH TSI IPOCKIMH YCKOPEHUS, POCKIIUU
CKOPOCTH M KOOPJAMHATHI ITPH CBOOOTHOM MaJICHUH TeJla TI0 BEPTHKAIH

CKOpOCTh PAaBHOMEPHOTO JBIDKEHHSI TeJIa IO OKpYKHOCTH. HanpaBnenue
CKOPOCTH.
dopmyna JuTsi BBIYUCICHUS CKOPOCTH Yepe3 PaJnyc OKPY)KHOCTH H TIEPUO]T
oOparieHus:

_2InR

T

IentpoctpemutensHoe yckopeHue. HanpasiieHne eHTpOCTPEMHUTEITBHOTO
yckopeHus. @opMysia JUisi BEIUKUCIICHUS] YCKOPEHHS:

1.6




R
dopmyna, CBSI3BIBAIOIIAS IEPUOJT ¥ YACTOTY OOpaIleHus:
v = 1
T

1.7

Macca. ITnotHocTh BemecTBa. @opmyiia Jisi BBIYUCICHHS TITIOTHOCTH:

_m
v

1.8

Cuna — BektopHas uzndeckas BenuunHa. ClI0KeHne Cuil

1.9

SBnenue nnepuuu. lepssiii 3akoH HproToHa

1.10

Bropoii 3akon HeroToHa:
F=m-a

CoHanpaBIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CHIIBI, ICUCTBYIOIIECH HA
TEJ0

1.11

Bzaumopericteue Ten. Tpernit 3akoH HeroToHa:

Fr y=-F_,

1.12

Tpenue nokos U TpeHue ckoJibxkeHus. DopMyna AJis BHIYUCIECHUS MOYISI CUITBI
TPEHUSI CKOJIbKCHHUS:

FTP=M'N

1.13

Jedbopmarnus Tena. Yrupyrue u Heynpyrue aedopmaiuu. 3aKoH yrnpyroi
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCECMHUPHOTI'O TATOTCHUAA:

My - 1M~
F=G.-—L1_2

'L
Cuna Tsoxkectu. Y ckopeHue cBoOOIHOTO MaieHHs..

dopmyna JUIst BBIYUCICHUS CHIIBI TSHDKECTH BOIM3H MoBepxHocTH 3emin: F = mg.
JIBmxenue mianet Bokpyr CoinHua. [lepBas kocmMudeckas CKOpOCTb.
HesecomocTs u neperpysku

1.15

I/IMHYJ'ILC TCJIa — BEKTOPHAA (bmnqecxas{ BCJIIMYMHA.

D=mi
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Nmnynec cucremsl ten. U3MeHenue umnynbsca. MMiynbc cuibl

1.16

3aKOH COXpaHEHMs MMITYJIbCa JJIsl 3aMKHYTOM CHUCTEMBI TEN:
D=0, i, U, =const

PeakTuBHOE NBMKEHUE

1.17

Mexannueckas padoTa. @opmyra Al BBIYUCICHUS Pa0OThI CHIIBIL:

A=Fsooso

Mexannyeckass MOILTHOCTb:

n=4
I

1.18

Kunernueckas n noreHumanbHas sHeprus. @opmyra 1 BBIYUCICHUS
KMHETUYECKON DHEPTUU:

2
Teopema o kuHeTHUECKOW SHEPrUH. POopMyIa JUIsl BEIYMCICHHS IOTEHINAIbHON
SHEPTHH TeJla, OJIHITOrO
HaJ 3eMuéit:

E,=mgh

1.19

MexaHunueckas SHEPrHsi:
E=E;.+E P
3aKOH COXpaHEHHUs MeXaHu4yecKoil sHeprun. Gopmyrna Juis 3aKoHa COXpaHEHHS

MEXaHUYECKOI SHEepPTruu B OTCYTCTBHE CUJI TpeHus: E = const.
[IpeBpaieHne MexaHM4eCKOW SHEPTHH MTPU HAJTUUMU CUJIbI TPEHUSL.

1.20

[IpocThiec MEXaHU3MBI. «30JI0TOE ITPABHIIO» MEXaHUKH.
Peruar. Moment cwist: M - Fl.
YciioBHe paBHOBECHS phlyara:

M +M +..=0
[ToasmxHbIN 1 HenoABWKHBIN O0510ku. KITJI mpocThIX MEXaHU3MOB,
n= A‘E[ME:&HB.H
Idﬂl‘pﬁqﬁlﬂaﬂ

1.21

JlaBnenue TBEPAOIO Tea.
dopmyia U1 BBIYUCIICHHS IaBJICHNs TBEPIOTO Tena:
F
P= 5l
JaBnenue raza. ATMocgepHoe JaBlieHHeE.
I'mppocraTuyeckoe NaBJIEHUE BHYTPU KUIKOCTH.
Popmyiia Juisi BBIYMCICHUS] 1aBJICHNS BHYTPU KUIKOCTH:
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p=pgh+p_,

1.22

3axoH [lackans. ['mapaBnnyeckuil npecc

1.23

3akon Apxumena. Dopmyia JIsl ONPeIeTICHUS BHITAIKUBAIOIICH CHIIBI,
JEUCTBYIOIIEH Ha TEJO, TOTPYKEHHOE B KUIKOCTh WM Ta3:

Fap =PEV

VYcnosue nmnaBanus Teia. [lnaBanue CyAOB M BO3QYyXOIlJIABAHUC

1.24

MexaHndeckue KoJieOanus. AMILTUTY/A, IEPHOJ] K YaCTOTa KOJICOAHHIA.
dopmyia, CBSI3bIBAIOLIAs YACTOTY U MEPHOJ] KOJICOAHU:

1.25

MareMaTtnueckuii 1 IpyKMHHBIN MassTHUKH. [IpeBpaiienue sHepruu npu
K0JIe0aTeNbHOM JBUKEHUN

1.26

3aryxatomue kosiebanus. Beinykaennbie konebanus. Pezonanc

1.27

Mexannueckue BOJIHEL. HpO}IOJ’ILHLIe H MOINCPCUHBIC BOJIHEI. HJ'II/IHa BOJIHBI U
CKOPOCTh PACHPOCTPAHEHHUS BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTH M BbICOTA 3ByKa. OTpaxKeHHe 3BYKOBOM BOJHBI HA TPAHUIIE JBYX
cpen. UHdpa3Byk u yabTpa3Byk

1.29

Ilpakmuueckue pabomol

N3mepenne cpegHel MmI0THOCTH BEIIECTBA; ApXUMEIOBOM CHIIBIL; )KECTKOCTH
MPY>KUHBL; KOA(DPHUITHEHTA TPEHUS CKOJIBKECHHS; PA0OTHI CUITBI TPEHUS, CHIIBI
YOPYTOCTH; CPEHEN CKOPOCTH JIBMXKEHHsI OpycKa 10 HAKIIOHHOM TIJIOCKOCTH;
YCKOPEHHS OpyCKa IMPpH JBMKEHUH 110 HAKJIOHHOM TIJIOCKOCTH; YaCTOTHI U IEPHOaa
KoJIeOaHUH MaTEMaTHYECKOTO MAasITHUKA; YaCTOTHI M TIEpHoJia KoyieOaHui
MPY>KUHHOTO MAasTHUKA; MOMEHTA CHJIbI, ICHCTBYIOIIETO Ha phIvar; paboThl CHIIbI
YIOPYTOCTH MPHU TOABEME TPpy3a ¢ IOMOIIBIO HEMTOABMKHOTO OJI0Ka; pabOThI CHIIBI
YOPYTOCTH MPHU TOABEME Ipy3a ¢ MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHUMEIOBOM CHITBI OT 00BEMA MOTPY)KEHHON YaCTH
Tella ¥ OT INIOTHOCTH YKUIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAIOIIEH CHIIBI OT
MacChl Tea; CHJIbI TPEHUSI CKOJIBXKECHUSI OT CHUJIBl HOPMAJIBHOTO JIABJICHUS U OT
POJia TOBEPXHOCTH; CHIIbI YIPYTOCTH, BOSHUKAIOIIEH B MPYKUHE, OT CTETICHU
nepopMaluu Npy>KUHbI, YCKOPEHUs OpycKa OT yrjia HakJIOHa HaIllpaBJIsIIOIICH;
nepuoja (4acToThl) KoJieOaHW HUTSIHOTO MasiTHUKA OT JUTMHBI HUTH; TIEPHO/Ia
KoJieOaHu MPYKMHHOTO MasiTHUKA OT MacChl Ipy3a U KECTKOCTU MPYKUHBI;
HCCIIeTIOBAaHUE HE3aBUCUMOCTH TIEpro/ia KoaeOaHUil HUTSIHOTO MasiTHUKA OT
Macchl rpy3a. [IpoBepka ycinoBUsi paBHOBECHS pblyara

1.30

Dusuueckue A61eHUs 6 npupode. TPUMEPHI IBUKEHUS C Pa3IMYHBIMH CKOPOCTAMHU
B JKUBOU U HEXXUBOW IIPUPOJIE, ACHCTBUE CUIIBI TPEHUS B IIPUPOJIE U TEXHHUKE,
IIPWJINBBI U OTJIMBBI, IBWKEHUE MIaHET COJTHEYHOM CHCTEMBI, pEAKTUBHOE
JIBMDKEHUE KUBBIX OPraHU3MOB, phIYard B TeJe 4eJI0BeKa, BIUSIHUE aTMOC(HEpPHOTOo
JIaBJICHUs HA )KMBOI OpraHu3M, IUIaBaHUE PBIO, BOCIIPUITHE 3BYKOB KUBOTHBIMH,
3eMJIETPSICEHHE, CEIICMUUECKUE BOJIHBL, IlyHAMHU, 3XO

1.31

Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKH ITOJIOKCHUS, pACCTOSAHUSA U
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YCKOPEHUs1, AMHAMOMETP, MTOAIUITHUKHY, PAKETHI, PhIYar, MoIBUXHBIN 1
HETIOIBMKHBINA OJIOKH, HAKIIOHHAS TUIOCKOCTD, TPOCTHIE MEXAHU3MEI B OBITY,
cooOInaroImuecs cocyabl, yCTPOWCTBO BOJOIIPOBOA, THIPAaBIMYECKUIl IIpecc,
MaHOMeETp, 6apoMeTp, BBICOTOMED, MOPIIHEBOII HACOC, ApEOMETP, IXOJIOT,
HCI0JIb30BAHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEIIJIOBBIE AABJIEHUA
OCHOBHBIE TIOJIOKEHUS MOJICKYJIIPHO-KHHETHYECKON TEOPHH CTPOCHHUS BEIIECTBA.
2.1 Monenu TBEPAOro, )KUIKOIO U Ta3000pa3HOr0 COCTOSIHUN BELIECTBA.
Kpucranmuueckue u amopHbIe Tena
29 JIBmxkenue yactull BemiectBa. CBA3b CKOPOCTU ABHIKEHHS YaCTHIL C
] Temneparypoil. bpoynoBckoe aBmxenue, iupdysust
2.3 CMaumnBaHue ¥ KalnWUISIPHbIE SIBICHUS
24 TennoBoe pacupeHue U CKaTHe
2.5 TennoBoe paBHOBecHE
26 Baytpennss sHeprus. PaboTa u Teronepenadya Kak crocoObl H3MEHEHUS
’ BHYTPEHHEHN YHEPrun
2.7 Bunpl Temonepenayn: TeIIONPOBOIHOCTh, KOHBEKIIHS, H3TYICHUE
HarpeBanwne u oxnaxxaenue ten. KoamaecTBo TemioTel. Y enbHas TeI0EMKOCTS:
2.8 O=cm(t,—t,)
3aKOH COXpaHEHUs YHEPruM B TEIUIOBBIX IIpoLeccax. Y PaBHEHUE TEIIOBOTO
OanaHca:
29 0,+0, +..=0
1Ty T
Ucnapenue u konaeHcauus. Mi3MmeHeHne BHYTPEHHENW SHEPTUH B IIPOIIECCE
210 ucrapeHus 1 KoHjaeHcauuu. Kunenue xxuakoctu. Y ienpHas Temiora
' napoo6pasoBanus: L = Q/m
2.11 BraxxnocTths Bo3myxa
[InaBnenue u kpuctayuu3anus. MisMeHeHue BHyTpeHHEH SHEPT U MpH IJIaBICHUH
U KpUCTAJIM3alMU. Y Ie/IbHas TeIUIoTa MJIaBJICHUSL:
2.12 3=
m
BHyTpeHHss 5Heprus cropaHus TOIUIMBA. Y AeIbHAas TEIJIOTa CTOPAaHKsl TOILJIMBA:
2.13 q=Q/m
2.14 [Tpunnuns! paboTs! TemoBbix apurarenei. KITJI temnoBoro apurarens
Ilpakmuueckue pabomoi
N3mepenne ynenabHOU TEMI0EMKOCTH METAINTIMYECKOTO IMIMHAPA; KOJTHYECTBa
TETJIOTHI, TOJYYEHHOTO BOJON KOMHATHOM TemnepaTypbl (PUKCHPOBAHHOM Macchl,
2.15 B KOTOPYIO OIYIIEH HAarpeThli HUIMHJP; KOJINYECTBA TEIUIOTHI, OTIaHHOTO

HarpCTbIM MUJIMHAPOM, ITOCJIC OITYCKAaHUA €T0 B BOAY KOMHAaTHOM TCMIICPATYPhI,
OTHOCHUTEIbHOMN BIAXKHOCTH BO3yXa, y,HCHBHOﬁ TCIIJIOTHI IIJIaBJICHUSA JIbJA.
HccnegoBanue n3MeHEHHS TCMIICPATYPhI BOABI IIPHU PA3JIMYHBIX YCIIOBUAX,
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SIBJICHHSI TEIUIOOOMEHA TPU CMEUIMBAHUH XOJIOTHOM M rOpsiueii BOJbI; Ipoliecca
HcrnapeHus

Dusuueckue s161eHUs 8 npupode: MOBCPXHOCTHOC HATSXKCHUC U KAITUJJIAPHBIC

2.16 SIBJICHUS B TIPUPOJIE, KPUCTAILIBI B pupoae, uzinyduenue ColiHila, 3amep3aHue
BOJIOEMOB, MOPCKHE OpU3bl; 00pa30BaHUE POCHI, TYMaHa, UHEsI, CHera
Texnuueckue ycmpoticmea: KaluISpbl, IPAMEPHI HCIIOJIb30BAaHHUS KPUCTAJIIOB,

217 KUJKOCTHBIM TEPMOMETP, JATUUK TEMIIEPATYPhI, TEPMOC, CHCTEMAa OTOTUICHHUS

' JIOMOB, THTPOMETPEI, ICUXPOMETP, TapoBasi TypOWHA, IBUTaTE)Ib BHYTPEHHETO
CrOpaHus

3 DJIEKTPOMATHUTHBLIE SABJIEHU A

3.1 DnekTpusaius Ten. /[Ba Buma dJeKTpUUYECKUX 3apsiioB

3.2 B3aunmoelictBue 3apspkeHHBIX Tell. 3akoH Kynmona

3.3 3aK0H COXpaHCHHS JICKTPHUIECKOTO 3apsiia

34 Dnextpuueckoe noje. Hampssk€HHOCTh 3JeKTpHIecKoTo noJjst. [IpuHImn

' CYIIEPIIO3UITNH YICKTPUUSCKUX MOJIeH (Ha Ka4eCTBEHHOM YPOBHE)
35 Hocutenu anexrpudeckux 3apsiioB. JleicTBHE IEKTPUIESCKOTO TOJIST Ha
' ANIeKTpUIecKre 3aps/ibl. [IpOBOTHUKY U IUAICKTPUKH
[TocTostHHBIN 25IeKTpUYECKHl TOK. [[elicTBus 3neKkTprudeckoro Toka. Cuia Toka.
Hanpsixenue.

3.6 l=qg/t,U=A/q
DNEeKTPUUYECKOE COMPOTUBIICHHE. Y AETBbHOE SJIEKTPUYECKOE COITPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma mys1 yaacTtka saekTpudeckoi memu: | = U/R
[TocnenoBarensHOE COEIMHEHUE TPOBOIHUKOB:

I =I,: U=U,+U,: R=R +R,
1 1 1 2
39 [TapannensHoe coeqMHEHNE TPOBOAHUKOB PABHOTO COMPOTHBIICHHUSA:
U=U;I=1I+I; R:%.
CMmenianHble COETUHEHUS IPOBOTHUKOB
310 PaboTa u momHOCTH AnekTpuueckoro Toka. A = Ult, P = Ul
3akoH Jlxoyns — Jlenua:
2
3.11 O=I"-R-t
312 OmnsiT DpcTena. MarHuTHOE T0JIe IPSIMOTO TIPOBOIHUKA € TOKOM. JIMHUH
' MarHuTHOW MHAYKIIUU
313 MaruauTtHoe 1noJjie MOCTOSHHOTO MarHuTa. BzaumoielicTBHE IOCTOSTHHBIX
' MarHuTOB
3.14 JlelficTBME MAarHUTHOTO NOJIsL HA IPOBOJIHUK C TOKOM
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3.15

OnsiTel @apanes. SBieHue sneKkTpoMarHuTHON MHAYKIMH. [TpaBuiio Jlenna

IIpakmuyeckue pabomul

N3mepenue 31eKTpruuecKoro COpoTUBIIEHUS PE3UCTOPA; MOIIIHOCTH
AIIEKTPUYECKOTO TOKA; pabOTHI 3JEKTPUIECKOTO TOKA.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, BO3HUKAIOIIETO B IMPOBOIHUKE
(pe3ucTopsl, JIaMIIOYKa), OT HANPSDHKEHUS HAa KOHIIAX MPOBOIHUKA; 3aBUCUMOCTHU

3.16 COTIPOTHUBJICHUS OT JUTHHBI TPOBOIHUKA, IIOMIAIN €TI0 TIONEPEYHOTO CEYCHUS 1
YIEIBHOTO COTIPOTUBIICHUSI.
[IpoBepka npaBuia UIst IMEKTPHUECKOTO HAPSHKEHUS TIPU TIOCIIEI0BATEIIEHOM
COCJIMHEHUH MPOBOIHUKOB; TPABUJIA JIJISI CUJIBI DJIEKTPHUYECKOTO TOKA MPH
rapajuieTbHOM COCTMHEHHUH IMPOBOJHUKOB (PE3UCTOPHI U JIAMITOYKA)
Dusuueckue s61eHUs  npupode: HIEKTPUUECKIE SIBIICHHUS B aTMOcdepe,

3.17 AIIEKTPUYECTBO KUBBIX OPIraHU3MOB, MarHUTHOE 110J1€ 3eMJIH, Ipeii( MOI0COB,
POJTb MATHUTHOTO TIOJIS JUTSI )KU3HH Ha 3eMuie, TOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: 3NEKTPOCKOI, aMIIepMETp, BOJIBTMETP, peocTarT,
CUETYHK AIIEKTPUUYECKON IHEPTUH, SITEKTPOOCBETUTEILHBIC TPUOOPEI,

3.18 HarpeBareIbHbIE JIEKTPONPHOOPHI (IPUMEPDI), AEKTPUUECKHE NPEAOXPAHUTEIH,
AIIEKTPOMATHHUT, AJIEKTPOIBUTATENh TIOCTOSIHHOTO TOKa, T€HEpaTOp MOCTOSTHHOTO
TOKa

3.19 DnekTpoMarHuTHBIC BOJHBI. [1IKaa 3JeKTpOMarHUTHRIX BOJTH

3.20 JlydgeBast MmoJienb cBeta. [IpsiMOIMHEIHOE pacipoCTpaHEeHUE CBETA

3.21 3akoH oTpaxkeHus ceTa. [1mockoe 3epkaio

3.22 [Ipenomiienne cBeTa. 3aKOH MPEIOMIICHUS CBETA

3.23 Jucnepcus cBera

324 JIunza. Xox nydeit B inH3e. POKYCHOE pACCTOSHUE JIMH3bL. OnTHYeCKas cuia
aun3el: D = 1/F

3.25 I'ma3 xak ontuueckas cuctema. OnTHYECKUE TPUOOPHI
IIpaxmuueckue pabomoi
N3mepenue onTtudeckoii CUitbl COOMparoLei JINH3bI; POKYCHOTO PAaCCTOSIHUS
coOuparoieii JUH3BI (110 CBOMCTBY PaBEeHCTBA pa3MEpOB MpeAMETa U
M300paxkeHus1, KOra MpeMEeT PacloyioKeH B TBOMHOM (oKyce), MoKa3aTens

3.26 MIPETOMJIICHHUS CTEKIIA.
HccnenoBanue cBoiicTBa n300pakeHHUs], MOJIYy4EHHOTO C MMOMOIIBIO0 coOMparolen
JUH3bI; U3MEHEHHS POKYCHOTO PACCTOSHUSA ABYX CIIOKEHHBIX JIMH3; 3aBUCUMO CTH
yria MpeoMIICHHs] CBETOBOTO Jiy4ya OT yIJia MajeHus Ha FPaHULIe «BO3AYX —
CTEKJIO»

3.97 Qu3zuueckue aenenus 8 npupooe: 3atmenus Connua u JIyHbl, 11BeTa Te,
onTHYEeCKHUE sBJIeHHs B aTMocdepe (11BeT Heba, pedpakiius, paayra, MUPax)

308 Texuuueckue ycmpoticmea. OYKU, IEPUCKOT, GoToAaIMapar, ONTUYECKUE
CBETOBO/IbI

4 KBAHTOBEBGIE SABJIEHU A

41 PagnoaktuBHOCTh. Anb(a-, Oeta-, ramma-u3nydenus. Peakiuu anbda-u Oeta-
pacmana

4.2 OmnsiTel Pesepdopaa mo paccestauro anbda-yactuil. [InanerapHas Moaens aToMa

4.3 CocraB atoMHOTO sifipa. M30TOMNBI

4.4 ITepron momypacmajga aTOMHBIX SAEP

4.5 SlnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsJ0BOTO M MACCOBOTO YHCET
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DQusuueckue asnenus 6 npupooe: ECTECTBEHHBINH PaJlMOaKTUBHBIH (OH,

4.6 KOCMHMYECKHE JIy4H, PaJUOAKTUBHOE U3JIydE€HUE IIPUPOIHBIX MUHEPAJIOB,
JEUCTBHE PAJUOAKTUBHBIX M31y4YCeHUN HA OpPraHu3M 4YeI0BEKa
47 Texnuueckue ycmpoticmea. CIIEKTPOCKOI, NHIUBUAYaAJIbHBIN 103UMETp, KaMepa

BunbcoHa, sanepHasi 3HEpreTuka
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