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ITOSACHUTEJ/IbHASA 3AITNCKA

[TporpaMMa 10 (U3MKe Ha ypOBHE OCHOBHOTO 00Imiero o06pa3oBaHUs
CcoCTaB/ieHa Ha OCHOBe TIOJIO)KeHWM U TpeOOBaHMI K pe3y/bTaTaM OCBOEHHS Ha
6a30BOM ypOoBHe OCHOBHOI 0Opa3oBaTe/lbHOW MpPOTpamMMbl, Tpe/CTaBIeHHbIX B
®I'OC O0O0, a Takxe ¢ yuéToM (peaepanbHOM paboueii MporpaMMbl BOCTIUTAHUS U
KoHnrtjenuu ripemnojaBaHusi yuebHoro npegmeTa « PU3nKa».

CojgepxaHve mporpaMMbl 1o ¢GHU3MKe HarpaB/ieHO Ha (opMHUpOoBaHHe
eCTeCTBeHHOHAYYHOW TPaMOTHOCTU OOyYarolUXCsl W OpraHv3alyi0 H3y4deHUs
GbU3MKY Ha [leaTe/IbHOCTHOW OCHOBe. B miporpamme 10 (u3MKe YUYUTHIBAHOTCS
BO3MOKHOCTH ydeOHOro mpeamera B peanusauuu TpeboBanuii @I'OC 00O k
TIJIAHUPYEMbIM JTMYHOCTHBIM M MeTarpeZMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
MeXXTpeZIMeTHbIe CBSI3U eCTeCTBeHHOHAyUHbIX YyuyeOHBbIX TpeJMeTOB Ha YpPOBHe
OCHOBHOTO 0011]ero 06pa3oBaHMs.

[TporpamMmMa 110 (hM3MKe yCTaHABIWBAET pacrpeziesieHre yueOHOro MaTepuasa
1o rojiaMm o0yueHusi (10 Kjaccam), MpejyiaraeT pUMepHY0 T0C/e/I0BaTe/IbHOCTh
M3y4yeHUs TeM, OCHOBAHHYIO Ha JIOTWKEe pa3BUTHUSI MPeAMETHOr0 COJep)KaHus U
yuéTe BO3PaCTHBIX 0COOEHHOCTEH 00yJarOIIMXCS.

[TporpamMmMa 10 (u3uKe pa3paboTaHa C I[e/IbI0 OKa3aHWS MeTOANUYeCKOM
TIOMOIIM YUUTE/TI0 B CO3/laHMM paboueii IporpaMMeI 110 yuebGHOMY TIpeIMeTYy.

dusmKa sIB/IseTCsS CUCTeMO0OPa3yIOLKM [I7Isi eCTeCTBeHHOHAYUHBIX yueOHBIX
Tpe/IMEeTOB, TIOCKO/bKY (U3HduUecKre 3aKOHbI Jie)KaT B OCHOBe TMPOIeCCOB U
ABJIEHUM, W3y4daeMbIX XUMHeH, Ouosorved, acTpoHoMuer u (U3NUeCKOH
reorpadueii, BHOCAT BK/I3J, B eCTECTBEHHOHAyYHyH KapTUHY MHPa,
npe/joCcTaB/isieT Haubosiee sicCHble 00pasilibl TMpUMeHeHUsi Hay4yHOTO MeTofa
T03HaHWs, TO eCTh Cr10coba MoyueHust J0CTOBEPHBIX 3HAHUM 0 MUpe.

OpHa u3 T/IaBHBIX 3a/ilau (hr3MUeckKoro obpa3oBaHHsI B CTPYKType oOIrero
o0Opa3oBaHUsI COCTOMT B (DOPMHPOBAHWM €CTECTBEHHOHAyUHOW TPaMOTHOCTU H
MHTepeca K HayKe y 00yuaromxcs.

V3yuenne ¢u3ukn Ha 06a30BOM YpOBHe TIpeAriojiaraeT — OBaJleHHe
C/IeIyIOUMMH  KOMTIETEHTHOCTSIMM, XapaKTepU3yIOIUMH eCTeCTBeHHOHAayUHYHO
IPaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUSI;

e OI[eHWBATh Y IOHUMAaTh 0COOEHHOCTH HAayYHOTr'0 MCC/IeOBaHUS;

e UHTEpIpeTUpOBaTh  JlaHHble U UCI0JIb30BaTh  Hay4Hble
Jl0Ka3arTe/ibCTBa [i/Isl OJTyuyeH sl BbIBO/IOB.

Llenn wu3yueHusi (PU3MKA Ha YpPOBHE OCHOBHOTO 00ijero ob6pa3oBaHus
orpeziesieHbl B KOHIeNIMKM TiperofiaBaHust yueOHoro rmnpeaMera «®Pu3rKa» B
oOpa3oBaresibHBIX OpraHu3alusx Poccuiickoii ®efepaiiv, peannu3yroLUIX
OCHOBHBIe  0011je06pa3oBaTe/ibHbIe TPOTPaMMbl, yTBEP)KAEHHOW  pellleHreM



Konnernn MunucrepcTBa rnipocseltieHusi Poccurickori ®@efepaiiiv (MpOTOKO OT 3
nekabpst 2019 r. Ne [TK4BH).
ey usyueHus Pu3uKu:

npuoOpeTeHHe WHTepeca W CTPeM/IeHWs OO0yualoluXxcs K HayuyHOMY
W3yUeHUIO0 TPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX M TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe Mpe/CTaB/AeHU 0 HAyYHOM MeTo/ie TI03HaHUsl U (JOpMUpOBaHHe
WCCJIe[JOBaTe/IbCKOTO OTHOLIIEHUS K OKPY KarOIUM SIBJIEHUSIM;
¢bopMUpOBaHWe HAyYHOTO MHPOBO33pEHUSI KaK pe3yJibTaTa H3yueHust
OCHOB CTPOeHMsI MaTepuu U (pyHJaMeHTalbHbIX 3aKOHOB (DU3KKY;
dbopmMuUpoBaHUe Mpe/CTaBlAeHUu O pOoau (DU3KMKHU [Jisi Pa3BUTHUSL APYTUX
eCTeCTBEHHbIX HayK, TEXHUKU U TeXHOJIOTUH;

pa3sBUTHE  TIPeACTABAEHHMM O  BO3MOXHBIX  cdepax  Oyayieu
ripoceCCUOHA/ILHOMN [JlesiTeIbHOCTH, CBSI3aHHOW C (hDM3MKOM, MOJATrOTOBKA K
JanbHeuIeMy 00yueHHIO B 3TOM HarpaB/IeHUM.

HocTwkeHWe 3THUX Iiejield MporpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOI'O
o61riero obpa3oBaHusi obecrieurBaeTCs pellieHueM C/IeAyIoIMX 3a/4au:

npuobpeTeHrWe 3HAHWW O [UCKPDETHOM CTPOEHHWH BeIecTBa, O
MEeXaHUUYECKHX, TEIVIOBBIX, 3JIEKTPUUECKMX, MAarHUTHBIX W KBAHTOBBIX
SBJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (DU3NUecKue SIBJIeHUs C
WCTI0/Tb30BaHNEM TOTyYeHHbIX 3HAHUM;

OCBOEHMEe MeTO/IOB pellleHHds TIPOCTeMINUX PacuyéTHbIX 3ajauy C
WCT0JIb30BaHKEM bu3nueckux Mo/ienen, TBOPUYECKUX 1
MTPAaKTUKOOPHUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe YMeHUM Habto1aTh MPUPO/HbIe SIBJIEHUS U BBITOIHSTH OTIBITHI,
nabopaTopHble pabOThl U  3KCMEepUMeHTa/lbHble HCCAeZIOBaHUS  C
HCTI0/Tb30BaHHEM U3MEePUTE/TbHBIX IPHOOPOB;

OCBOeHMe TPHUEMOB PaboThl ¢ MHMOpMaIel (hHU3UUeCKOro COep>KaHMs,
BKJIFOUasi ”H(OpPMAI[MIO0 O COBPEMEHHBIX JOCTW)KeHUsIX (PU3MKH, aHau3 1
KPHUTHUECKOe OlleHUBaHKe WH(pOpMaIiH;

3HaKOMCTBO €O chepamu npodecCroHaIbHOU esiTeIbHOCTH, CBsI3aHHBIMU
C ¢usuKol, W COBPEMEHHbIMH TEXHOJIOTHSIMH, OCHOBaHHBIMHA Ha
JOCTHKeHUsIX (hH3UUecKoi HayKu.

Ha usyuenuve ¢u3vku (0a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOI'O 001ijero

obpa3oBaHus oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 yacoB (2 uaca B HeJjen0), B 8
K/acce — 68 yacos (2 vaca B Hezlent0), B 9 knacce — 102 yaca (3 yaca B HeZiesno).

[TpennaraemMelii B TIporpamme 1o ¢u3vke TepeyeHb 1ab0paTOPHBIX PaboT U
OTILITOB HOCUT PeKOMeH/jaTe/IbHbIM XapaKTep, YUUTesIb [iejlaeT BbIOOD MpoBefieHUs



7ab0paTOpHBIX PabOT W OIBITOB C YYETOM HHAMBUAYA/JbHBIX 0COOeHHOCTel
00yuUaroIIUXCsl, CIHMCKA SKCIIEPUMEHTA/IBHBIX 3a/laHUM, TpejjiaraeMbIX B pPaMKax
OCHOBHOT'O T'OCYIapCTBEHHOTO K3aMeHa 10 (hu3uKe.



COAEPXXAHUE OBYUEHUA

7 KIIACC

Pa3pienn 1. ®u3uKa u eé poJsib B I03HAHUU OKPY)KalIlero Mupa.

®dusrvka — Hayka O npupoje. fByieHus npupozbl. dusmueckue sBIEHUS:
MeXaHuuecKue, TervioBble, 3/IeKTpUUeCKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBbIe.

du3snueckde BenMUMHBLL. V3mepeHue (usnueckux BequurdH. Ddusnueckue
nipubopskl. [TorperiHocTh U3MepeHuit. MeXxyHapo/iHasi CUCTeMa eIMHMUII.

Kak ¢usuka u [Apyrvue ecTecTBeHHble HayKuW HW3y4yalOT TpPUPOJY.
EcTecTBeHHOHayuHBId MeTO/[, TO3HaHUWs: HabOJIIO/[eHHe, TIOCTAHOBKA HAyUHOTO
BOTIPOCA, BBIIBU)KeHUe TUIoTe3, SKCTIepUMEHT T10 TPOBepKe TUrioTe3, 00bsicHeHue
HabJtrojaemMoro siByieHusi. Onrcanve GU3NUeCKUX SIBJIEHUM C TIOMOIIIBIO MOZiesiet.

demoncmpayuu.

1. MexaHnueckre, TemuiOBble, 3JIeKTPUUECKUe, MarHWTHble, CBeTOBbIe

SIBJICHUS.

2. ®usnueckre TpUOOPBLI M TPOIielypa MPSIMbIX W3MepPEHWM aHa/IOTOBLIM M

1[U(POBBIM TIPHOOPOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OmpegesieHue 11eHbl Ae/leHUs 1LIKa/Ibl U3MepUTebHOT0 prubopa.
2. VI3MepeHue pacCTOSTHUM.
3. M3mepeHue 00bEMa XXUAKOCTH U TBEPOTO TeJia.
4. OmnpepesnieHve pasMepOB MaJjlbIX TeJl.
5. V3MepeHue Temrieparypbl IIpA IIOMOIIU >KUJKOCTHOIO TepMOMeTpa U
JlaTurKa TemIieparyphl.

6. IlpoBezmeHue ucc/ieoBaHUs TI0 MPOBEPKe TUIIOTe3bl: Ja/JbHOCTb TOJIETa
IIIapyKa, MyIeHHOTO TOPU30HTaIbHO, TeM 0oJibille, ueM 0oJibIlle BBICOTA
TyCKa.

Pa3pen 2. IlepBoHaua/ibHbIe CBeieHUS 0 CTPOEHUM BelllecTBa.

CtpoeHue BelecTtBa: aTOMbl W MOJIeKYJ/bl, HX pa3mepbl. OIbITHI,
[lI0Ka3bIBaloLl1e AUCKPeTHOe CTPOeHUe BellleCTBa.

[JBwkeHue yactul, BeljectBa. (CBs3b CKOPOCTU [BWKEHUS YacTUL] C
TeMriepatypoul. bpoyHoBckoe aBwkeHue, nuddysus. B3aumogencTBue 4YacTHI]
Bell|eCTBa: TIPUTSKEHHe U OTTa/IKUBaHUe.

ArperaTHble COCTOSIHWS BellleCTBa: CTPOEHMWe ra3oB, KUJKOCTEN U TBEPJbIX
(KpuCTanIMyeckrx) Tejl. B3auMOCBsI3b MeXAy CBOWMCTBAMU BEIECTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX M UX aTOMHOMOJIEKY/SIPHBIM cTpoeHreM. Ocob6eHHOCTH
arperaTHbIX COCTOSTHUM BOJbI.

demoncmpayuu.

1. HabmomeHne 6poyHOBCKOTO [IBVKEHUSI.



2. Habmogenue auddysuu.
3. Habmogmenve  sBjieHUld,  OOBSACHSAIOLIUXCS  TIDUTSDKEHUEM WU
OTTaJKMBAaHMEM YaCTHUL] BelLleCTBa.

JlaGopamopHbie pabombl U ONbIMbL.

1. OueHka JuameTpa aToMa MeTOAOM PpsfioB (C  UMCI0JiIb30BaHUEM

dboTorpaduii).
2. OnbIThI 0 HAOJTIO@HUIO TEIJIOBOT'O paclliipeHUs ra3oB.
3. OmbIThl IO 0OHAPYKEHUIO [IeHCTBUSI CUJT MOJIEKYJISPHOTO TPUTSKEHMS.
Pa3pen 3. /IBokeHHe U B3aMMOJAeUCTBUE TeJl.
MexaHuueckoe [ABWKeHUe. PaBHOMepHOe ¥ HepaBHOMEDHOe [BWXXEHHeE.
Ckopoctb. CpenHsiss CKOPOCTb NPU HEPaBHOMEPHOM /[IBMKeHUU. Pacuét rnytu u
BPEMEHMU [IBVKEHUS.
ABnenve vHepuuM. 3aKOH WHepUWU. B3anmonencTBre Ten Kak MPUYMHA
M3MeHeHUs1 CKOPOCTM [IBW)KeHMs Tejl. Macca Kak Mepa WHEpPTHOCTH TeJa.
[TnotHOCTh BewlecTBa. CBsA3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJl B eJWHULIE
o0BEMa BelljecTBa.
Cusa Kak xapakTepucThKa B3auMogeicTBusl Tes. Cusia yrpyrocTu U 3akoH
['yka. Mi3MepeHre Cu/ibl C TIOMOLLBIO AUHAMOMeETpa. SIBjieHre TArOTeHUs U Cuja
TspkecTy. Cuyjla TsDKeCTU Ha [ipyrux raHerax. Bec tena. Hesecomocts. CoxxeHue
CWJI, HafpaB/IeHHbIX O OAHOM mpsiMou. PaBHOgelcTBytOIasi cuia. Cuia TpeHus.
TpeHure CKOJIb>)KeHUS U TPeHUe TIOKOs1. TpeHre B MPUPOJie U TEXHUKE.
Hdemoncmpayuu.
1. HabmrogeHre MexaHUUeCKOT O ABW)KEHHSI TeJla.
2. VI3MepeHHe CKOPOCTH NPSIMOJIMHEHNHOTO JABWKEHUS.
3. HabsmomeHue siB/ieHUs HHEPLIWU.
4. HabnroseHrie n3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeHiCTBUU TeJl.
5. CpaBHeHHe MaccC M0 B3aUMOZEUCTBUIO TeJl.
6. Cro)keHue Cu, HarpaB/IeHHbBIX 10 OZJHOU MPSIMOM.
JlaGopamopHble pabombl U ONbIMbL.
1. OrnipepenieHre CKOPOCTA PaBHOMEDPHOI'O JBWKeHHs (I1apyKa B >KUJKOCTH,
MO/Ie/I1 37IeKTPUUYeCKOro aBTOMOOW/ISI U Tak Jiasee).

2. OmpepeneHvie cpefHel CKOPOCTH CKOJIbKeHUsI OpyCcKa WM IIapuka Iio
HAaKJIOHHOU TIJIOCKOCTH.
OrnpezenieHye TIJIOTHOCTH TBEPAOrO Tera.

4. OmnbIThbl, J€MOHCTPUPYIOLLME 3aBUCHMMOCThb pAacTsKeHUs (Zedopmarun)
TIPY>KUHBI OT TIPUI0>KEHHOUW CUJIBI.

5. OmnbIThI, AeMOHCTPUPYIOILYEe 3aBUCUMOCTb CHUJ/Ibl TPEHUSI CKOJIb)KEHUS OT
Beca Tesla U XapakTepa COMPHUKACAIOIIUXCS TOBEPXHOCTEHN.

Pa3pen 4. JlaB/ieHre TBEPABIX TeJI, )KUAKOCTEH U ra3oB.



HaBnenne. CriocoObl yMeHbBIIIeHUsI ¥ yBeIMueHus JaBjieHus. JlapieHre rasa.
3aBUCMMOCTb [laBjieHUs1 Ta3a OT 00béMma, TemmepaTyphl. [lepemaua pAaBjieHus
TBEPABIMU TeJlaMU, >KUAKOCTAMM U rasamu. 3akoH Ilackansa. IIHeBMaTtuueckue
MalllMHbI. 3aBUCUMOCTh JaBJeHUs >KUJKOCTH OT TJyOuHBL I'MapocTtathueckuit
napaiokc. Coobiijatoiuecs: cocyabl. ['MapaBiueckrie MeXaHW3Mbl.

Atmochepa 3emnu U armocdepHoe JaBjeHue. [IpUuMHBI CylljeCTBOBaHUS
BO3/yIIHOM 000/0uky 3emau. OnbiT Toppuuennu. M3mepeHue aTtMochepHOTro
JlaBjieHUsi. 3aBUCUMOCTb aTMOC(EPHOT0 aB/eHUsI OT BbICOThI HaJ] YyDOBHEM MODSI.
[Tpubops! 1151 3MepeHust aTMOC(epHOTO JJaB/eHMUs.

[HericTBre >XUAKOCTH U ra3a Ha MOrpy>kKEéHHOe B HUX Tesl0. BrITankuBatolas
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Ten. Bo3ayxorniaBaHue.

demoncmpayuu.
3aBUCHMMOCTbD JlaBJIeHUsI Ta3a OT TeMIlepaTyphbl.
[Tepepaua maBineHVst )KUIKOCTBIO U Fa30M.
Coobrjaroiiecst COCy/ibl.
'mpapaBayeckuy mpecc.
[TposiBneHue feliCcTBUSI aTMOC(EPHOTO JaBIeHUsl.
3aBUCHMOCTb BBITAJKMBAKOILEH CUIbI OT OObEMa MOTPY>KEHHOM 4YacTu
Tesla U TJIOTHOCTU JKUJKOCTH.
PaBeHCTBO BbITA/IKMBAOIEN CU/TbI BECY BBITECHEHHOW JKUJKOCTH.
YcnoBue naBaHusl Te: TJlaBaHUE WU TMOTPY’KEHUE Tel B 3aBUCMMOCTHU
OT COOTHOIIEHUS TJIOTHOCTEM Tesla U )KUAKOCTH.

JlabopamopHble paGombl U ONbIMbL.

1. VccnenoBaHve 3aBUCUMOCTH Beca TeJia B BoJie OT 00bEMa MOrpyKEHHOM B

JKUJKOCTh YaCTH TeJia.

2. OrnpenesnieHVe  BBITATKUBAKOIEW CU/bI, [JAEMCTBYIOLIEM Ha  TeJlo,
TIOrPY>KEHHOE B )XUAKOCTb.

3. TIpoBepka He3aBUCUMOCTH BbITaTKUBAIOLLEN CUJIbI, JeMCTBYIOIIEN Ha Tes0
B JKUJIKOCTH, OT MacCChI TeJa.

4. OnbIThl, JEMOHCTPUPYIOLME 3aBUCMMOCTb BBbITA/KUBAIOLIEN CHUJIbI,
JeNCTByIOlLleld Ha Telno B JKUJKOCTH, OT O00bEéMa TOTpPYyXKEHHOW B
JKAJIKOCTb YaCTH TeJjla U OT TVIOTHOCTU XKUJKOCTHU.

5. KoHCcTpyupoBaHue apeomeTpa WIM KOHCTPyUMPOBaHWEe JIOAKA U
oripezeseHue eé rpy3onogbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

MexaHunueckasi paboTta. MOIIHOCTb.

[TpocThle MeXaHW3MbBI: pbluar, 0JIOK, HaK/JOHHasi TUIOCKOCTh. [IpaBuo

paBHOBecusi pbluara. IIpviMeHeHre TIpaBWa paBHOBeCHsi pbluara K OJ/IOKY.

A S A
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«30/i0TOe mpaBWI0» MexaHuku. KII[ rmipocteix wMexaHu3moB. [IpocTbie
MeXaHW3MbI B ObITY U TEXHUKE.

Mexanuueckass 5SHeprusa. KuHernyeckass W [OTeHLMa/bHass SHEprus.
[IpeBpallieHre OJHOTO BU/la MEXaHUUECKOW SHEPIUM B PYrOl. 3aKOH COXpPaHEeHUs
SHEpPruv B MexXaHUKe.

Hdemoncmpayuu.

1. TIpumepsbl NMPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. OmpegeneHvie paboThI CU/bI TPEHUS TPH PaBHOMEPHOM [IBIKEHUM Teja

T10 TOPU30HTA/IbHOU MOBEPXHOCTH.
2. WccnegoBanue yc/ioBUMY paBHOBECHS pblyara.
3. W3mepenue KI1/] HaK/TOHHOM MJIOCKOCTH.

4. VI3ydeHue 3aKOHa COXpaHEHUs] MeXaHUUeCKOW SHePTrUu.
8 KVIACC

Pa3nen 6. TensioBbie AB/1eHMA.

OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJ/IIPHO-KUHETUYECKOM TEeOpUU CTPOeHUs
BeljectBa. Macca U pasMepbl aTOMOB M MoOJieKy/. OmnbIThbl, MOATBEPIKJArOLHe
OCHOBHBI€ M0JIOXKEHHUS MOJIeKY/IIPHOKUHEeTUYECKOU TEeOPUHU.

Mogemn TBEPAOTO, >XUAKOTO M Ta3000pa3HOTO COCTOSIHWM BeIecTBa.
Kpucrannueckve u amop@Hbie Tena. OObsicCHEHUe CBOWCTB Tra30B, >KUJKOCTEN U
TBEDJLIX TeJl Ha OCHOBE TIOJIOKEHUM MOJeKY/IsIpHO-KUHETUUeCKON TeOpHH.
CmauvBaHMe U KanW/UISIpDHBIe siBjieHus. TerioBoe pacllvpeHue U CkaTue.

Temniepatypa. CBs3b TemriepaTypbl CO CKOPOCTBIO TeIJIOBOIO [BUKEHUS
yactul. BuHyTpeHHsisi sHeprus. Criocobbl H3MeHeHUsI BHYTPeHHel >SHepruu:
Terviornepeaaya u COBepllIeHre paboTHI. Byl Terviornepesauu:
TeIJIONPOBOJAHOCTb, KOHBEKLIWS, U3/IyUeHUe.

KomuecTBO TeroTel. Y/enbHas TeMI08MKOCTh BelrlecTBa. TerioobMeH u
TETJIOBOe  paBHOBecHe. YpaBHeHHe TeryioBoro OanaHca. IlnaBneHwe wu
OTBepJileBaHHe KPUCTA/UVIMUECKUX BeIeCTB. Ye/lbHas TemyioTa T[JIaB/IeHUS.
[Tapoobpa3oBanue U KoHAeHcaiusi. Vcrmapenwe. KurieHve. Y[enbHasl TeTioTa
napooOpa3oBaHusi. 3aBHCHUMOCTb TeMIIepPaTypbl KHUIIEHUSI OT aTMOC(epHOTro
[laBJIeHNs.

BnaxHocTb BO3ayXa.

OHeprus TOIIMBa. Y Jie/ibHasi TeryioTa CrOpaHusl.

[TpunHLmrbl paboTel TeryioBbix aAurareneit KII[ TersoBoro gBuraTelis.
TeryioBble ABUTraTeM U 3all{dTa OKpPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpall{eHUs1 SHePryMU B TeIJIOBbIX TpoLieccax.

Hdemoncmpayuu.

1. HabsrogeHrie 6pOyHOBCKOTO ABUKEHMUS.
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10.
11.
12.
13.

Habsoenue auddysuu.

HabsroieHue siB/ieHW CMauvBaHUSI U KalTAJUISIPHBIX SIBJIEHUH.
HabnroieHre TeroBOro paciiupeHust TeJl.

Vi3meHeHre fAaB/ieHHs Ta3a MpU HW3MeHeHWU 00BEMa M HarpeBaHWUU WM
OXJTaKIeHUU.

[TpaBusia u3MepeHUs TeMIlepaTyphl.

Byl Terionepeauu.

Ox/akieHre mpy CoBepileHNH PaboTHI.

HarpeBanue nipy coBepiiieHUX paboThbl BHEIITHUMH CHIaMH.
CpaBHeHMe TeIJIOEMKOCTel pa3/IMYHbIX BelleCTB.
HaboieHre KUmeHusl.

Habtro/1eH1e MoCTOSTHCTBA TeMIIepaTyphbl IPH TIaB/IeHUH.
Mo/ienu TeTIIOBbIX ABUTATeeM.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 06HAPY>KEHHUIO [IeHCTBUSI CUJT MOJIEKY/ISIPHOTO MPUTSDKEHMUS.
OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIZIOB [TOBAPEHHOM COJIM WJIUA Caxapa.
OmnbIThl 110 HAOMIOEHUIO TEMJIOBOTO PACLIMPeHUsT T'a30B, KUAKOCTed U
TBEPBIX TeJl.

OnpejeneHyve faBjieHus Bo3Ayxa B OasyioHe LITIPULIA.

OnbIThI, [JE€MOHCTPUPYIOLIME 3aBUCUMOCTh [aBJI€HUSI BO3/yxa OT €ro
00bEMa 1 HarpeBaHUsI UM OXJIaXK/eHUSsI.

[TpoBepka rumnoresbl JIMHENHOM 3aBUCUMOCTH JJIMHBI CTO/I0MKA KUAKOCTH
B TEPMOMETPHUUYECKOUN TpyOKe OT TeMIiepaTyphl.

HabntomeHve wu3MeHeHHsi BHYTPeHHeW OSHepPruu Tejla B pe3yJibTaTe
Terviornepeaur U paboTbl BHELTHUX CHJL.

WccnenoBaHue siBfieHWs1 TersiooOMeHa TpU CMeLIMBAaHUW XOJIOJHOW U
ropsiyei BoJbl.

OmnpeziesileHe  KOJMYECTBA  TeIUIOTHI, IIOJIyYeHHOrO BOJAOM  TpHU
TeryioobMeHe C HarpeTbIM MeTa/l/TNUeCKUM LIWTUHPOM.

OmnpeziesieHyie y/1e/IbHOM TeIVIOEMKOCTH Bel|eCTBa.

WccnenoBanue nporecca UCnapeHus.

OrnpeziesieHVie OTHOCHUTE/TBHOU BI&)KHOCTH BO3/yXa.

OmnpesiesieHyie y1e/IbHOM TeIIOTHI I/1aB/I€HUS JIbJIA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusalus Ten. [IBa pojla 3/1eKTpUUYecKUX 3apsi/ioB. B3aumogericTBue
3apsbKeHHbIX Tes. 3akoH KysoHa (3aBUCMMOCTH CU/IbI  B3aUMOZEMCTBUS
3apsDKeHHBIX TeJT OT BeJTMUUHBI 3apsiZJOB U PACCTOSTHUS MEXAY TelaMu).

OJieKTpuyeckoe T1iojie. HampsykEHHOCTb 3/1eKTpUUeckKoro 1osisd. [IpuHumn
CyTepIio3ULIU 3/1eEKTPUYECKUX M0Jiek (Ha KaYeCTBEHHOM YPOBHE).



Hocurenu snekTprueckux 3apsiioB. DJeMEHTapHbIM 3/J1eKTPUYECKUM 3apsifl.
Crtpoenne aroma. IIpOBOAHMKM W  AUBJIEKTPUKU. 3aKOH  COXPaHeHUs
3JIeKTPUYECKOro 3apsija.

ONeKTpUYeCKu TOK. YC/IOBUSI CYL[eCTBOBAaHUS 3/€KTPUYECKOr0 TOKa.
VCTOYHVKM TIOCTOSIHHOTO TOKa. J[leWCTBUSL 3/IEKTPUYECKOrO0 TOKa (TervyioBoe,
XUMUYECKOe, MarHUTHOE). DIeKTPUUeCKUM TOK B )KUIKOCTSX U Ta3ax.

OnekTpuueckasg Uenb. Cuia TOKa. OIeKTpUYeCKoe  HampsbKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IEHHE BelllecTBa. 3aKOH Oma
ans yuactka uenu. [locsefoBaresibHOe W MapasuielbHOE — COeIMHEHUe
TIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/IeEKTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHna.
DeKTpuuecKue 1enu U NoTpebuTe/n 37eKTpuueckon sHepruu B 0biTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHble ~ MarHuThl.  B3anmozencTBMe  TOCTOSIHHBIX ~ MAarHWTOB.
MarunuTtHOe 1osie. MarHutHoe 1osie 3eMJIM M ero 3HaueHue [J/1s1 JKU3HU Ha 3emiie.
OnbiT  Opcrefa. MarHutHoe 10/71e  3/IeKTPUUeCKOro Toka. IIpumeHeHue
3JIEKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0J1S1 Ha TIPOBOJHUK C TOKOM.
ONeKTpoJBUrarTe/ib MOCTOSHHOTO TOKa. Vcmnosib30BaHWe 371eKTpoABUraTesnier B
TeXHUUECKUX YCTPOMCTBAX M Ha TPAHCIIOPTe.

Omneitel @apages. SIBeHre 371eKTPOMarHMTHOU MHAYKLMU. [IpaBuo JleHna.
O/eKTporeHepaTop. Crioco6m1 TOTyYeHUsT 371eKTPUYECKOU SHEepruu.
ONeKTPOCTAHLIMM Ha BO30OHOB/IsSIEMbIX HCTOUHHUKAX SHEPTUU.

demoncmpayuu.

O/eKTpusaLys TeJl.
[Ba poza 3/1eKTpUYECKUX 3apsifioB U B3aUMOZEMCTBUE 3apPSHKEeHHBIX Tel.
Y CTpOUCTBO U [IeMCTBYE 3JIEKTPOCKOTIA.
OJIeKTpoCTaTUyecKass UHAYKLIUS.
3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.
[IpoBOAHVKY U IUS/IEKTPUKU.
MopenupoBaHue CHUIOBBIX JIMHUU 3JIEKTPUYECKOTO TMOJIS.
M cTOYHUKU TTOCTOSTHHOTO TOKA.
[ericTBYSA 3/1€KTPUYECKOr0 TOKaA.
. DNeKTPUYECKUM TOK B JKUJKOCTH.
. 'a30BbIM pa3psy,.
. I3MepeHue CUIbI TOKAa aMIIepMETPOM.
. I3MepeHue 3/1eKTPUUeCKOro HarpsKeHUs1 BOJIbTMETPOM.
. PeoctaT u marasvH CONpOTUB/IEHUN.
. B3aumopencTBre NOCTOSAHHBIX MarHUTOB.
. MogenvpoBaHrie HeBO3MOKHOCTH pa3/ie/IeHHs I10JIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenupoBaHre MarHUTHBIX M0JIEU MOCTOSIHHBIX MarHUTOB.

OneIT OpcTea.

MarHurtHoe 110Jie TOKa. 3JIeKTPOMarHur.

[ericTBre MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

DJIeKTpOABUraTe/ib [IOCTOSIHHOT'O TOKA.

WccnenoBanue siB/ieHUs 3/IeKTPOMarHUTHOU UHAYKLWU.

OmnbiTel Dapages.

3aBUCUMOCTb HampaB/JeHUs WHAYKLUOHHOIO TOKa OT YCJIOBUW €ero
BO3HUKHOBEHUS.

OJIeKTpOoreHepaTop MOCTOSIHHOI'O TOKaA.

JlabopamopHble paGombl U ONbIMbl.

1.

AN AN

10.
11.

12.

13.

14.

15.

16.

OnbITel 1O HAOMIONEHWIO 3JIeKTpU3alud Tel WHAYKLUeH U Tipu
COIPUKOCHOBEHUU.

WccnepnoBaHue [eUCTBUSL 37€KTPUYECKOTO IO/ Ha TIPOBOJHUKU U
JIM3JIEKTPUKHU.

C6opka u TipoBepKa paboThI 37IeKTPUUECKOM LIeTTH MOCTOSTHHOTO TOKa.
V3mepeHne 1 perymMpoBaHue CUJIbI TOKA.

W3mepeHue U peryMpoBaHUe HarpsyKeHUsI.

VccnepoBaHue 3aBUCMMOCTH CWJIbI TOKA, WAYILIETrO uyepe3 pe3ucTop, OT
COTMPOTUBJ/IEHUS Pe3UCTOPa Y HalPsDKeHUs Ha pe3UCTope.

OnbITHI, JN€MOHCTpUPYIOIIHe 3aBUCUMOCTb 3JIeKTPUUECKOT0
COMPOTUB/IEHUS] TPOBOJAHUKA OT €ro [JIMHbI, IUIOIIQJXd TIOTepeyHoro
CeYyeHUs U MaTepuasa.

[IpoBepka TmpaBW/a CJIOXEHWs HarpsbKeHUM TMpU  I0C/Ie10BaTe/IbHOM
COeJJMHEeHNH [IBYX Pe3UCTOPOB.

[IpoBepka TmpaBuia [AJii CWIbl TOKa TpU Tapajie/lbHOM COeJUHEeHHH
Pe31CTOPOB.

Omnpepenenvie paboThI 3/IEKTPUUECKOTO TOKA, UAYILET0 uepe3 pe3ucTop.
OrnpesiesieHe  MOILLHOCTU  3/IEKTPUUYECKOTO TOKa, BbIIeJiseMOld Ha
pe3uncTope.

WccnenoBaHue 3aBUCHMOCTH CWJ/IbI TOKA, WAYILErO uyepe3 JaMIIOUKy, OT
HarpspKeHUs Ha Hell.

Ornpepenenue KII/] HarpeBarTeJis.

VccnepnoBaHre MarHUTHOTO B3aMMO/IeCTBUS IOCTOSTHHBIX MarHUTOB.
V3yueHne MarHUTHOrO IO/ TIOCTOSIHHBIX ~MAarHUTOB TPU  UX
00beJUHeHNY U pa3fie/ieHn .

VccnenoBanue 1elCTBUS 3/IEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPeJIKY.



17. ONBITBI, [€MOHCTPUPYIOLIYE 3aBUCUMOCTb CWIbl B3aUMOZENCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKa W HarpaB/IeHUsl TOKAa B
KaTyIlKe.

18. I3yueHue [eiCTBYUSI MarHUTHOTO T0J1s1 HA TIPOBOJHUK C TOKOM.

19. KoHCTpyHrpoBaHUe 1 U3ydeHre pabOoThI 3/1IeKTPOBUTATEIS.

20. 3mepenue KII]] snekTpoBUraTe/lbHOM YCTaHOBKU.

21. OMBITBI TI0 HWCC/€[0BAaHUI0 SIBJIEHUS 3JIEKTPOMarHUTHOM HWHYKLUU:
WCC/leJOBaHe W3MEHEHWW 3HAaueHUs] U HalpaB/eHUs WHIYKLIUOHHOIO
TOKa.

9 KJ/IACC

Pa3nen 8. Mexannueckue siB/IeHMS.

MexaHuueckoe aBwkKeHue. MarepuanbHas Touka. (Cucrema OTCYéTa.
OTHOCHTE/TLHOCTh MEeXaHWUeCKOro [BWKeHHs. PaBHOMepHOe MpsSMOJIMHENHOe
ABwkeHue. HepaBHOMepHOe mpsiMO/IMHENHOe ABrKeHWe. CpefHss 1 MTHOBEHHast
CKOPOCTBb Tejla IPU HEPABHOMEPHOM JIBHKEHUH.

YckopeHre. PaBHOyCKOpeHHOe MpsMOauHelHoe aABwkeHHe. CpoboaHoe
nageHue. OnbITel ['anues.

PaBHOMepHOe ABW)KeHHe T0 OKPY>KHOCTH. Ilepros v uyacToTa obpaliieHusl.
JIvHeliHas M yrji0oBast CKOpPOCTU. LleHTpoCcTpeMuUTe/IbHOE YCKOpPEeHHe.

ITepBeiit 3akoH HetoToHA. BTopor 3akoH HeroToHa. TpeTtuii 3akoH HbrOTOHA.
[TpuHLMIT Cyneprno3uLiuy CUL.

Cwuna ynpyroctu. 3akoH I'yka. Cua TpeHUst: Cujia TPeHHUs CKOJIbXXEeHUs], ChUja
TPEeHUs MOKOS, IPyTUe BUJbI TPEHUS.

Cuna TSPKeCTH W 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHHe CBOOOHOTO
nafienus. [IBkeHue ruiaHeT BOKpYr CosHia. IlepBasi KocMuYeckasi CKOPOCTb.
HeBecomocTs 1 neperpysku.

PaBHOBecue Marepua/sibHOM TOUKH. AOCOJOTHO TBEpZoOe Teso. PaBHOBecue
TBEPJOr0 TeJjla C 3aKPeryIEHHOM OChbIO BpallleHus1. MOMeHT Ccusibl. LIeHTp TsKecTH.

Nmnynec Tena. 3MeHeHre umrybca. VIMIyibC CWibl. 3aKOH COXpPaHEHUs
“MIyJbca. PeakTUBHOe [IBUKeHUe.

MexaHnnueckasi pabora ¥ MoOIIHOCTb. PaboTa cui TsbKeCTH, YIIPYroCTH,
TpeHus. CBsi3b 3Hepruu U paboTkl. [loTeHIMaIbHAsI SHEPTHs Tesla, TIOJHATOTO Haf
TOBEPXHOCTHIO 3eM/id. [ToTeHIManbHasi SHepPrusi CXKaTou NMpy>KUHbL. KuHeTHueckas
sHeprusi. TeopeMa 0O KMHETUUECKOM SHEPruy. 3aKOH COXPaHEHHs MeXaHUUeCKOM
SHEPrUu.

Hdemoncmpayuu.

1. HabsrozieHrie MeXaHUUECKOTO JIBMKEHUS Tejla OTHOCHUTEBHO pa3HbIX Tesl

oTcyéra.
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8.
9.

10.
11.
12.
13.
14.
15.
16.

CpaBHeHVe TyTel W TPAeKTOPUM [ABW)KEHHS OAHOTO U TOTO Ke Tesa
OTHOCHUTE/IBHO Pa3HbIX TeJl OTCYETA.

W3mepeHrie CKOPOCTU U YCKOPEHUS TIPSIMOJIMHEMHOTO JIBVYKEHUSI.
VccnenoBaHue NMpr3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

HabsroieHue IBYKEHUS TeJla TI0 OKPYKHOCTH.

HabsrojeHre MexaHU4eCKUX SIBJIEHUM, TIPOUCXOSIINX B CUCTEMe OTCUéTa
«Tenexxka» mnpu e€ paBHOMEDHOM M YCKOPEHHOM  JIBU)KEHUH
OTHOCHTE/IbHO KabuHeTa hU3UKH.

3aBUCHMMOCTb YCKODEHHUS Tejla OT MacChl Tejla U JEMCTBYIOIIEN Ha Hero
CHUJIBL.

Habsto/ieHre paBeHCTBaA CUJI TIPU B3aUMO/IeHCTBUM TeJl.

V3meHeHue Beca Tesia NPy YCKOPEHHOM JIBUKEHUH.

[Tepegaua umrtyibca rpy B3auMO/J€HMCTBUM TeJl.

[Tpeobpa3oBaHus SHEPTUM MPH B3aUMO/IeiCTBUH TeJl.

CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aUMO/EHNCTBHUU.

CoxpaHeHHe UMITYJIbCa MPU aOCOMIOTHO YIIPYTOM B3aUMO/EHCTBUM.
Habro/ieHre peakTUBHOTO JABVKEHUSI.

CoxpaHeHHe MeXaHUUeCKOM 3Hepruv Ipu CBOOOHOM TaZieHUH.
CoxpaHeHHe MeXaHUUYeCKOM SHEPryU TPU JABWKEHUM TeJla Mo/, 1eliCTBUEM
TIPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1.

KoHcTpyupoBaHue TpakTa [jis pa3rOHa U JjajbHeullero paBHOMEpPHOTO
JBIDKEHUS IIIapUKa WK TeJIeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHWS OpycKa WM JBWKEHUS
1apyKa M0 HaKJIOHHOM M/IOCKOCTH.

OmnpegeneHre yCKOpeHHUsI Tejia TIPU pPaBHOYCKODEHHOM JBW)KEHUU TI0
HAKJIOHHOM TJIOCKOCTH.

VccnenoBaHue 3aBUCMMOCTHM IMYyTH OT BpeMeHU MNPU PaBHOYCKOPEHHOM
IOBKeHUU 0e3 HauabHOW CKOPOCTH.

[TpoBepka TruUIOTe3bl: eC/AW TIPU PaBHOYCKOPEHHOM [BWXeHUU 0Oe3
Haya/JbHOM CKOPOCTU ITyTH OTHOCATCS KaK psifi HEUETHBIX UHCes, TO
COOTBETCTBYIOIIIMie TIPOMEXKYTKU BPEMEeHU O/IMHAKOBHI.

VccnenoBaHvie 3aBUCUMOCTA CHJIbI  TPEHUSI CKOJIBXKEHUWSI OT  CHJIbI
HOpPMaJIbHOTO JIaB/IeHHSI.

Ornpegenenuve Ko3PduiirieHTa TPeHUsI CKOJIb)KEHMUS.

OrnpeiesieHre KECTKOCTHU MPY>KUHbI.

OnpegeneHre paboThI CH/bI TPEHUSI TIPM PaBHOMEPHOM [IBIKEHWM Teja
T10 TOPU30HTA/ILHOU TTOBEPXHOCTH.



10. Onipefiesienie  pabOThl CHIbI  YIIPYTOCTA TIPU  TIOABEMe Tpy3a C
WCTI0/Tb30BaHNEeM HeMOZBMXKHOTO U TIOABMXXHOTO OJIOKOB.

11. MI3yueHue 3aKOHa COXpaHEHHS SHEPTUH.

Pa3zen 9. MexaHnueckue Ko/ie0aHusA ¥ BOJTHbI.

KonebaTenbHoe aBwkeHre. OCHOBHbIE XapaKTePUCTUKU KOJieOaHUA: TTIepHo/I,
YyacToTa, aMIUTUTyja. MaTeMaThuecKuii U TIPYKUHHbIA MasTHUKU. [IpeBpaiijeHue
SHEPI'vH TPH KoJiebaTeTbHOM JIBH>KEHHU.

3aTyxawiue  KosiebaHus. — BoiHyXaeHHble — KosebaHus. — Pe3oHaHC.
MexaHrnueckue BomHbl. CBOWCTBAa MeXaHWYeCKMX BOJIH. [IpofosibHbIe |
roriepeuyHbie BOMHBL. [IMHa BOJIHBI W CKOPOCTb €€  pacrhpOCTpaHeHUs.
MexaHUueCcKHe BOJTHBI B TBEP/IOM TeJjle, CECMUUYECKHE BOJTHBI.

3ByK. ['/DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MH(pa3Byk u
yJIbTPa3BYK.

Hdemoncmpayuu.

1. Habmtomenue konebaHwii Ten MoJ| JIeAICTBUEM CHJ/bl TSPKECTH U CHIIbI
YIIPYTOCTH.

HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY’KUHE.
Habmtozenne BLIHYKeHHBIX KOebaHU U pe30HaHCa.
PacrnipocTpaHeHue Mpo/I0/IbHBIX 1 TIOTTEPEUHBIX BOJIH (Ha MOZE/TH).
Habmro1eHue 3aBUCUMOCTH BbICOTHI 3ByKa OT YaCTOTHI.
AKyCTUYeCKUM pe30HaHC.
JIaﬁopamoprle pabombl u onbIMbL.
1. OripefiesieHe 4YacTOTBI W TiepuoJa KoyiebaHHWH MaTeMaTH4eCKOro
MasiTHUKaA.

2. OrmpefiesieHNe YaCTOThI U TIepro/ia KomebaHuii MPY>KUHHOTO MasiTHUKA.

3. HccnemoBanue 3aBUCMMOCTH Tepro/ia KoyieOaHUi TI0/[BeIlIeHHOTO K HUTH

rpy3a OT JJIMHBLI HUTH.
4. VlccnemoBaHue 3aBUCUMOCTH Tiepyo/ia Koyie0aHW MPY>KUHHOTO MasiTHHUKA
OT MaccChl Tpy3a.

5. IlpoBepka He3aBUCHMOCTU Tiepuofia KosiebaHUi rpy3a, MOJBEIIeHHOTO K
HUTH, OT MacChl rpy3a.

6. ONBITbI, [IeMOHCTPUDPYIOI[ME  3aBUCMMOCTh  Tepuoja  KojebaHui
MIPY>KMHHOTO MasiTHUKA OT MacCChl TPy3a U )KECTKOCTH TIPYKUHBI.

7. V3MmepeHue yCKopeHUst CBOOOJHOTO TafieHHus.

Pa3pesn 10. J1eKTpoMarHuTHOE 110J1€ U 3/IeKTPOMarHuTHbIE BOJIHBL.

ONeKTpOMarHWTHOe  Tiojie.  DJIeKTpOMarHuWTHble  BosiHBL.  CBOMCTBa
3/IeKTPOMarHUTHbIX BOJH. [llKama 37eKTpOMarHMTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.
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OneKTpoMarHuTHasi rpupoga cBetra. CKOpocCTb cBeTa. BosHOBBIE CBOMCTBA
cBeTa.

demoncmpayuu.

1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.

2. BomnHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3yueHue CBOWMCTB 37€KTPOMArHUTHBLIX BOMH C TOMOIIbI0O MOOWUIEHOTO

TeneoHa.

Pa3zgen 11. CBeToBbIe IB/IEHUSA.

JlyueBasi ~ Mogenb  cBera.  VIcTouHMKM — cBeTta.  IIpsmMosiMHerHOe
pacnpocTpaHeHue cBeta. 3atMeHus: CosiHLja v JIyHbel. OtpaxkeHue cseta. [lnockoe
3epkKasio. 3aKOH OTpakeHus CBeTa.

[Ipenomnenue cBeTa. 3akoH TpenomsieHusi cBeTa. llosiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb3oBaHWE TOJHOTO BHYTPEHHEr0 OTpPakKeHWs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xopx nyuern B JsmH3e. OnTuyeckas cucteMa (poToarapara,
MHUKDOCKOMNa M Tejeckomna. ['yia3 kKak onTuyeckas cucrtema. Ban3opykocTe u
Jla/TbHO30PKOCTb.

Pa3noxxeHne 6Gemoro cBeta B crmekTp. OmnbiTel HbioToHa. CrokeHue
CTieKTpa/ibHbIX LIBETOB. [lucrepcus cBera.

demoHncmpayuu.

[IpsiMosIMHEHOe pacrpoCTPaHeHHe CBeTa.

OTpakeHue cBeTa.

[Tonyuenvie n306pa>keHuid B TIZIOCKOM, BOTHYTOM U BBITTYKJIOM 3€pKaJiax.

IIpenomieHue cBeta.

OnTrueckui CBeTOBOZ,

Xop nyueii B coOuparoIiieit JimH3e.

Xop iydel B pacCcevBarolllen JIMH3e.

[TonyueHvie n306pa>keHUi C TIOMOIIIBIO JIUH3.

[TpunHLuMn geictBus ¢oToanmnapara, MUKpOCKOTNa U TeJleCKOora.

10. Mogerib r1a3a.

11. Pa3nioykeHue 6esioro cBeta B CIIEKTP.

12. [Tonmyuenue Gesoro cBeTa Mpy CJIOXKEHUU CBeTa pa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. MccnenoBanue 3aBUCUMOCTH yIJia OTPa)KeHUsl CBETOBOIO Jiyya OT yrJja
Ta/ieHusl.

2. V3yueHue xapakTepuCTUK M300pa’keHHsI TTpe/]MeTa B TVIOCKOM 3epKarie.

3. WccnemoBaHuve 3aBMCMMOCTU yIJia MPeIOM/IEHUsI CBETOBOIO Jiyya OT yrJja
TaJieHys Ha TPaHulLle «BO3JyX—CTeKJ/I0».
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4. TlonmyueHue n306pakeHU C TIOMOIIbIO COOMparOII[el JIMH3bI.
Onpegenenve $GOKYCHOTO PAaCCTOSTHUSI U OMTUUECKON CUJIbI coOUparoliei
JIVH3BI.

6. OmbITHI TIO Pa3/I0KeHUIO OesIoro CBeTa B CIIEKTP.

7. OMBITHI TI0 BOCIIPUSITHIO 1[BeTa TpeAMETOB TPU WX HaOMOfeHUd uepe3

1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBBbIE SIB/ICHHSA.

Omneitel Pe3epdopga v muiaHetapHass MoZiesib atomMa. Mogenb atoma bopa.
Wcnyckanuve v nornioljeHre cBeta arToMoM. KBaHThI. JIMHenyarTbie CIIeKTpPhI.

PagroakTuBHOCTE. Anbda, 6eTa- ¥ ramma-usnydeHusi. CTpoeHre aTOMHOTO
aapa. HykioHHas Mogenb artoMHoro szapa. Msotombl.  PaanoakTuBHbIe
ripeBpatljeHud. [leproy romnypacriaza aTOMHbIX 7ep.

AnepHble peakiyy. 3aKOHbI COXpaHeHUs 3apsilOBOr0 M MaCCOBOI'O UHCeJI.
OHeprus CBsi3U aTOMHbIX sgzaep. CBs3b MacChl U SHepPruu. Peakiuu CuHTe3a U
Jenenud sagep. Mcrounuku sHepruv CosHLA Y 3BE3.

AnepHass sHepreTuka. [leWCTBUS paJMOaKTUBHBIX M3/yUYeHHWM Ha >KUBBIE
OpraHu3MBbl.

Hdemoncmpayuu.

1. CriexTpsbl U3/ly4YeHus U MOIJIOLLeHUS.

2. CrieKTpsl pa3/IMuHbIX ra30B.

3. Cnexrp Bomopoja.

4. HabsmomeHre TpekoB B Kamepe BuibcoHa.

5. Pabora cuéTumKa MOHU3UPYIOIIUX U3TyUeHU.

6. Perucrparys UsjiyyeHus IpUPOJHbIX MUHEPAa/IOB U MIPOAYKTOB.

JlabopamopHble pabombl U ONbIMbL.

1. HabGmrozeHue CII/IOMIHBIX U TMHENUAThIX CIIEKTPOB U3TyUYeHHUs.

2. WccnepmoBaHvie TPeKOB: U3MepeHWE SHepPruM YacCTULbI 110 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. V3MepeHue pajui0akTUBHOrO (PoHa.

IToBTOPUTE/TEHO-000010AIOIIHIT MOy Tb.

[ToBTOpUTE/NEHO-0600111ar0LIMIT MO/Y/Ib TIpe/JHA3HAueH [i/Isi CUCTeMaTh3aluu
U 00001IeHUss TIpeJMETHOTO  COJepXKaHWs M  OmbiTa  JesTeTbHOCTH,
TIPUOOPeTEHHOTO TIPU M3yUeHUH BCero Kypca (hH3MKH, a TakKe [/Is TIOATOTOBKU K
OCHOBHOMY TOCYy/IapCTBEHHOMY 3K3aMeHy MO0 Gu3uke i 00yJarommmxcs,
BbIOpABIIMX 3TOT yueOHbIM MpeaMerT.

[Ipy M3yuyeHUM [AHHOI'O MOZYJ/S peanu3yrTCs U CUCTEMAaTU3UPYHOTCS BUJbI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecrieurBaeTcs JOCTV)KeHHe TIPeIMeTHBIX U
MeTarnpeAMeTHbIX  TUIAHMPYeMbIX  pe3y/lbTaToB  00yueHus, ¢opMuUpyeTcs
eCcTeCTBeHHOHAayuYHasi 'PaMOTHOCTb: OCBOEHMEe HayYHbIX METOJO0B HCCJIe[0BaHUs



SIBJIEHU TIPUPO/IbI Y TeXHWKH, OBJIaJieHHe YMeHUsMU OOBSICHATH (H3nUecKre
sIBJIeHUs], TIDUMEHsI TOJlyueHHble 3HaHWs, pellaTh 3aJaud, B TOM UHCJe
KaueCTBEeHHbIe U IKCIIePUMeHTa/bHbIE.

[TpuHIMIIHANBHO JesiTeIbHOCTHBIN XapaKTep JJaHHOTO pa3/iesia peau3yeTcs
3a CUéT TOro, YTO OOyuaroluecss BBLITIOJHAIOT 3aflaHus, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyUYeHHBIX 3HAHWM pacro3HaBaTb W HAYYHO OOBSICHATH
du3nueckue siBIeHUSI B OKPY»Karolllei prpo/ie U MoBCeHEBHOM »KU3HM;

WCI0J/1b30BaTh Hay4YHble METO/Ibl UCC/IeZIOBaHUST (PU3NUECKUX SIBJIEHUM, B TOM
yKcsie JJ1s1 IPOBEPKU CMIIOTe3 U MOyUeHUs TeOPeTUUeCKUX BbIBO/IOB;

O0BSICHATb HayuHble OCHOBbI Hauboyiee Ba)XKHBIX JOCTW)KEHUM COBPEeMEHHbIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOro MCI0/Ib30BaHUs pa3/InuHbIX HCTOUYHUKOB
JHEpPryuy Ha OCHOBe 3aKOHa MpeBpalljeHus] U COXpaHeHUsl BCeX M3BECTHBIX BU/IOB
SHEepruu.



INTAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUMA IIPOI'PAMMBLI 110
ON3NKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

V3ydyenue (hr3MKM Ha ypOBHE OCHOBHOTO 00IIjero oOpa3oBaHUsI HAIlPaB/IeHO

Ha ZIOCTH>KeHUe JIMYHOCTHBIX, MeTarpeZMeTHbIX U MIpeMeTHbIX 00pa30BaTebHbIX

pe3yJbTaToB.

B pe3ysibTare n3yueHusi GU3MKA Ha YPOBHE OCHOBHOTO 0011iero oOpa3oBaHUs

y obyuatoirerocsi 0yayT copMrpoBaHbl CleyrOIe JTUYHOCTHBIE pe3yJ/bTaThl B

4yacTu:

e 1) maTpHOTHUYECKOT0 BOCTIMTAHUS:

e - MPOSIBJIEHME MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKOU
(bu3ruecKol HayKu;

e - LIEGHHOCTHOE OTHOIIIEHUE K JOCTHKEHUSIM POCCUMCKUX YUYEHBIX-(H3UKOB;

e 2) rpaXKJaHCKOTO0 U yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e - TOTOBHOCTb K aKTUBHOMY Y4aCTHIO B 00CyXieHnH 06I1[eCTBeHHO 3HAUMMBIX U
TUUECKHX TPOO/IeM, CBSI3aHHBIX C MPAaKTHUYECKUM MPUMeHeHHeM [OCTYKeHHM
bu3KyY;

e - OCO3HaHHEe BaXHOCTU MOPaJbHO-3TUYECKUX TPUHLIUIOB B JeSTe/IbHOCTU
YU€HOrO;

e 3) 3CTeTUYeCKOro BOCIIUTAHUA:

e - BOCHpUSATHE 3CTETUUECKUX KayecTB (DU3NUYECKOM HayKd: €€ rapMOHUYHOIO
TOCTPOEHHs1, CTPOTOCTH, TOUHOCTHU, JTAKOHUYHOCTH;

e 4) 11eHHOCTH HAyYHOr'0 NT0O3HAHMS:

e - OCO3HaHWe IIeHHOCTU (U3UUeCKOW HayKu KakK MOIIHOIO0 WHCTPyMeHTa
MO3HAaHUSI MUPA, OCHOBBI Pa3BUTUSI TEXHOJIOTWM, Ba)KHEHUILIEU COCTaBJISIOLLEN
KY/IbTYPBI;

e - pa3BUTHE HAy4YHOM Jt0OO3HATENIbHOCTH, WHTepeca K HCC/Ie[0BaTe/IbCKOM
JesiTeNTIbHOCTY;

e 5) (¢opMupoBaHusi Ky/JAbTypbl 3/J0POBbS M  3MOIUOHA/ILHOIO
O1aromo/tyuusi:

e - O0OCO3HaHWe LleHHOCTH Oe3oracHoro obpa3a JKU3HU B COBPEMEHHOM
TEXHOIOTUUeCKOM MHpe, Ba)KHOCTH TIIpaBU/ 0e30MacHOTO TIOBeZieHUs Ha
TPAHCIIOpTe, Ha J0porax, C 3JeKTPUUeCKUM U TerIoBbIM 000py/0BaHUEM B
JIOMaIITHUX yCJIOBUSIX;

e - C(pOpPMHUPOBAHHOCTb HaBbIKa peduieKCHMY, IpU3HaHWe CBOEro IpaBa Ha
OILIMOKY 1 TAaKOTO ’Ke TIpaBa y IPyroro uejoBeKa;

e 6) TpyAOBOr0 BOCIIUTAHMSA:

e - AaKTHMBHOE yuaCTHe B peIllleHUWM NpPaKTUUYecKWxX 3a7iau (B paMKaX CeMbH,
oOpa3oBaTe/ibHOM  OpraHM3allid, TOpOZAQd, Kpasi) TeXHOJOTMUeckol u



COL[MA/IbHOW HarpaB/eHHOCTH, TpeOymIMX B TOM uWCAe U (QU3MUECKUX
3HAHUU,

e - WHTepecC K NMPaKTUYeCKOMY U3y4YeHUI0 PodeCcCchid, CBSI3aHHBIX C (DU3UKOU;

e 7) 3K0/I0TUYeCKOro BOCIIUTAHUA:

e - OpHeHTalUs Ha TpUMeHeHHe (U3WUYECKUX 3HAaHUW [Jid pelleHusl 3ajad B
obnacTy OKpysKatollel cpefbl, IUIAaHUPOBaHUS TOCTYNIKOB M OLEHKU UX
BO3MOJKHBIX MTOC/IE/ICTBUM [I/1s1 OKPY>KaroLLel Cpe/ibl;

e - OCO3HaHUWe TJI00a/bHOTO XapaKTepa JKOJIOTUYeCKUX TpobsieM U TyTed Ux

pelleHus;

e 8) aganTanuu K M3MEHSIIOLIUMCA YC/JOBHSM COIMA/IbHONM U NPHUPOAHOU
cpejpbI:

e - TMOTPeOHOCTH BO B3aWMOJIENMCTBHUM TIPH BBLITIOJHEHWUM WCC/IeZIOBAHUNA U
MIPOEKTOB (DM3MUECKOM HAIlPaBJAEHHOCTH, OTKPBITOCTb OIBITY W 3HAHUSIM
APYTHX;

e - TIOBBIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 IIPaKTUUYECKYIO
JesITeTbHOCTb;

e - MOTpeOHOCTb B (HOPMHUPOBAHMM HOBBIX 3HAHHM, B TOM UHC/Ie (POpPMYIHPOBATh
W/, TIOHSATYS, TUTIOTe3bI 0 (PU3UUYEeCKHUX 00BbEKTax U SIBIEHUSX;

e - OCcO3HaHHe Je(UIMTOB COOCTBEHHBIX 3HAHWM M KOMIIETEHTHOCTel B 06/acTu
(r3uKY;

e - IUIAHAPOBAaHHE CBOETO PAa3BUTHUS B TIPHOOPETEHHH HOBBIX (DHU3MUECKUX
3HAHUU;

e - CTpeMJIeHHe aHaJIM3UPOBaTh U BBISB/ISATH B3aMMOCBSI3U MPHUPO/IbI, 00II[eCTBa U
5KOHOMUKH, B TOM UMCJIe C UCTI0/Ib30BaHUEM (DU3MUeCKUX 3HAHUU;

e - OI[EHKa CBOMX JeHCTBUM C YuéTOM BJIMSHMUS Ha OKpY’Kalolllyl0 Cpefy,
BO3MOJKHBIX T7I00a/TbHBIX TIOC/I€ZICTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sysbTaTe 0OCBOEHHWsS MpOrpamMMbl 10 (U3MKe Ha YPOBHE OCHOBHOTO
ob1riero o6pa3oBanus y o0yuaromierocsi 0yayT copMrpoBaHbl MeTanpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAOII1e T03HaBaTe/IbHble YHUBEPCabHbIe yueOHbIe [1eNCTBYS,
KOMMYHUKAaTHBHbIE ~ YHUBEpCajibHble  yueOHble  /eWCTBUS,  pery/sTUBHBIE
yHUBepCasbHble yueOHbIe eHCTBUS.

ITo3HaBaTe/ibHBIE YHHUBepPCA/IbHbIE y‘-lEﬁHble }Z[EﬁCTBPlﬂ

Bba3oBble jloruueckKue JJefCTBYS:
e BBIB/IATL W XapaKTepU30BaThb CYII[eCTBeHHbIe TIPU3HAKU OOBEKTOB
(ssB/IEHUN);



yCTaHaB/IMBaTh CYI[eCTBEHHBIM NPU3HAK KIacCU(UKAIL[UH, OCHOBAHUS /IJIs
0000111eHYsT ¥ CpaBHEHHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEUHS B paCCMaTPUBAeMBIX (paKTaX,
JAHHBIX ¥ HAaO/MIOIeHUSIX, OTHOCSIIMXCA K (DU3NUeCKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-CJIE/ICTBEHHBIE CBSI3U MPH W3yUYeHUM (HHU3NUEeCKUX
SIBJIEHWI W TPOLIeCCOB, /le/IaTh BLIBO/BI C UCIOIb30BAaHUEM /IeJYKTUBHBIX
Y WHAYKTUBHBIX YMO3aK/IIOUe€HUH, BbIIBUTaTh THIIOTE3bl O B3aUMOCBSI3SIX
bU3NUeCKUX BeJIMUMH;

CaMOCTOSITeJTbHO BBIOMpATh CIOCO0 peleHus1 yuyeOHOH (H3MUecKou
3a7laur (CpaBHEHHWEe HECKOJIbKUX BapUaHTOB pelleHus, BbIOOD HauboJiee
TOIXO/ISAIIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPHEB).

ba3oBsbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl’IHS

WCII0J/1b30BaTh BOMPOCHI KaK UCC/Ie[i0BaTe/IbCKUi MHCTPYMEHT TT03HAHUS;
TIPOBO/IUTH [0 CAMOCTOSITE/IbHO COCTaB/I€EHHOMY TJIaHY OITBbIT, HEC/IOXKHBIN
dbusnueckuii SKcreprMeHT, HeOoJsiblloe ucc/iefioBaHWe (HH3UUECKOTO
sSIB/IEHUS;

OlleHMBaTb HAa TIPUMEHUMOCTb U JOCTOBEPHOCTh HH(OpMalHIO,
TOJIyYEeHHYIO B XO/le UCCJIe[JOBaHUs WU SKCIIEPUMEHTa;

CaMOCTOATeTbHO (hopMy/UpOBaTh 000011[eHs 1 BLIBO/IbI 110 pe3yJibTaTaM
TIPOBe/IEHHOT0 Hab/IFO/IeHN s, OTIbITa, UCC/IeJOBaHUS;

TPOTHO3MPOBaTh  BO3MOXXHOe  JlajibHelllliee  pa3BUTHe  (DU3MUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUTaTh MPeATIOI0KeH!usI 00 MX pa3BUTHH B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c undopmanmeii:

TIPUMEHSITb pa3/IMuHble MeTO/bl, THCTPYMEHThI U 3amlpOChl TIPU TTOMCKe U
orbope mHbOpPMALMK WM [JaHHBIX C YUETOM TMpeJIoKeHHON yueOHOMN
(dbu3rueckou 3aiauy;

aHa/IM31MpoBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh WH(OpMaI1Io
Pa3IMUHBIX BUOB U (hOPM TIpe/[CTaB/IeHUST;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMAIbHYIO (OpPMY TpejcTaB/ieHuUs
vHbOpMaIMM ¥ WUIIOCTPUPOBATh pelllaeMble 3alaud  HeC/I0KHBIMU
CcXeMaMH, iMarpaMMaMi, WHOM TpadrKoi ¥ X KOMOWHALIASMHU.

KoMMyHHKaTHBHbIE YHHBePCa/TbHbIe yueOHbIe /JeHCTBHUSA:

B XoZie 00CyKIeHHs yueOHOro MaTepHasa, pe3y/bTaTOB JIabDOpaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYILeCTBY 00CY’>KaeMOM TeMbl U
BbICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W T0of1ep)KaHre
6/1aroskesaTeIbHOCTH OOIIeHNST;

COTIOCTaB/ISITh CBOM CYXKIEHUS C CYXKAEHUSIMH [IPYyTMX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pPas3/iMure U CXOZCTBO MTO3ULIHM;



BbIP@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;
myO/IMYHO TIPe/ICTaB/ISATh pe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OrbiTa
(3KCrIepuMeHTa, UCCIeJOBaHHUs, TIPOEKTa);

MOHUMAaTh W MCIOMb30BaTh  IPEUMYIeCTBA  KOMAaHJHOM U
VHAWBUya/lbHOM paboThl MpU peIleHUd KOHKPETHOW (hU3HUeCcKOU
1Ipo0/IeMBI;

TIPUHUMATh LIeJTH COBMECTHOM [1esiTe/TbHOCTH, OPraHW30BBIBAThL JIeHCTBHUS
Mo eé [OCTVKEHWIO: pacripefieiiTb poJyid, 0OCYX[aTb TIpOLIeCChl U
pe3y/nbTaThl COBMECTHOM paboThl, 000011[aTh MHEHUS HECKOJILKHUX JTFO/IeT;
BBITIOTHSTH CBOIO YacTb PabOTHI, JOCTUTasi KaueCTBEHHOTO pe3yJibTaTa 1o
CBOEMY HarpaB/eHHUI0 W KOODJAWHHUPYS CBOU [AEeWCTBUA C JPYTHMH
yjleHaMH KOMaH/IbI;

OllIeHMBaTh KaueCTBO CBOEr0 BKJaZia B OOIWI TPOJYKT TI0 KPUTEPHSM,
CaMOCTOSITe/TbHO C(HOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZEUCTBUS.

Pery/isaTHBHBIe YHUBEpPCa/IbHbIE yueOHbIe AelCTBUA

CamoopraHu3sanus:

BBISIB/ISITH TIPO0JIEMBI B JKU3HEHHBIX M yueOHBIX CUTYalLUsX, TPeOyrOmmx
IJ1s pellieHus1 GHU3UUeCcKrUx 3HAHUM;

OPHEHTHPOBATbCSI B  PA3/MUHBIX IIOAXO/AX TPUHATHS  pelleHui
(VHOVUBUAYya/bHOE, TIPUHSATHE peIleHUs B TPYIre, MPUHSATHE pellleHui
IPYNIon);

CaMOCTOSITe/IbHO COCTaB/ISITh a/lFOPUTM pellieHus1 (GHU3UUecKoi 3ajaun Uin
TlaHa WCC/IeZIOBaHUSI C YUYETOM HMMEIOLIUXCS PeCypCcoB U COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Tpe/ijlaraeMble BapHaHThI PelleHH;
JiesaTh BEIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPOJIb, 3M01[I/IOHaJIbeIﬁ HHTE/I/IEKT:

JlaBaTh aZIeKBaTHYIO OL[€HKY CUTYal|UM U Mpe/jiaraTh IJlaH eé N3MeHeHUS;
OOBSICHTH TIPUYWHBI ~ JOCTIDKEHHWS  (HeJOCTIKEHHs]) Ppe3y/bTaToOB
JesiTeJIbHOCTH, [IaBaTh OL|eHKY MPHOOPEeTEHHOMY OTIBITY;

BHOCUTb KODPEKTUBBI B JeSTENbHOCTb (B TOM UYKCJIe B XOJ, BBITIOJIHEHUS
(U3MUYeCKOro HWCC/AeOBaHUSI WIA TIPOEKTa) Ha OCHOBE HOBBIX
00CTOSATENBCTB, W3MEHUBIIMXCS CUTYalluld, yCTAaHOBJEHHBIX OIIMOOK,
BO3HUKILNX TPYAHOCTEW;

OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM;

CTaBUThH cebsi Ha MeCcTO JIPyroro 4ejaoBeKa B X0/l CIIOpa WA JUCKYCCUU
Ha Hay4YHYI0 TeMy, IOHMMAaTh MOTUBBI, HAMEPEHUS U JIOTUKY APYroro;
TIpU3HaBaTh CBOE MPABO Ha OIIMOKY NP pellieHrnr (pUu3nuecKux 3aau Wid
B YTBEP)K/EHUSX Ha HayUHbIE TEMbI U TaKOe >Ke MPaBo ApPyroro.



INPEJMETHBIE PE3YJ/IbTATDBI

K koH11y 00yueHusi B 7 KJjiacce rpeiMeTHble pe3y/bTaThl HA 6a30BOM ypOBHE
JO/DKHBI OTPa’kaTh CHOPMHUPOBAHHOCTh Y 00YUarOIIUXCsl YMEeHHUH:

WCIO/Ib30BaTh  MOHATUS:  (PuU3Wueckhe U  XUMUUECKUe  sIBJIeHUS,
Hab/to/leHre, SKCIepUMeHT, MOJeb, TUIoTe3a, eAVHULIbI (PU3ndeCcKux
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpJoOe,
)KuaKoe, ra3oobpas3Hoe), MexaHWUeCcKoe [IBIDKeHUe (paBHOMEpHOe,
HepaBHOMEpDHOe, TMPSAMOJIMHEMHOe), TpPaeKTOpUsl, PaBHOJENCTBYHOIIAs
Cufa, JnedopMariysi (ynpyras, TJlacTU4ecKast), HEBECOMOCTb,
COOOIIIAIOIHeCs] COCY/bI;

pasnuath sBieHus (qudQysus, TerioBoe [JBW)KEHHEe YaCTHI] BelleCTBa,
paBHOMEpHOe  [JBWKEHWe, HepaBHOMEPDHOe  [BWXEHue, WHepLus,
B3aUMO/IeliCTBUe TeJl, paBHOBeCHe TBEPABIX Te/l C 3aKperiéHHOW OChIO
BpallleHusi, Mepejjlaya /aBjeHUs TBEDAbIMU TeJlaMH, >KUJKOCTSIMUA U
rasamy, aTMoc(epHOe [aBjeHWe, I[UlaBaHWe TeJ, MpeBpaleHust
MeXaHUUeCKOM 3HepPruu) Mo OMNWCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PU3nUecKoe siBJIeHUE;
pacro3HaBaThb MpOsIB/IeHWE U3yYeHHbIX (PU3MUYECKHUX sBJIEHUM B
OKpY>Kaloll[eM Mupe, B TOM uucie (uU3nyeckKue SIBJIeHUs] B TPUPOJE:
TIPUMeEpPBI IBWXKEHUsI C Pa3/IMYHbIMUA CKOPOCTSIMA B >KUBOU U HEXUBOU
Npupojie, [AeUCTBUE CU/bl TPEHUsI B TIPUPOZE U TeXHUKe, BJIMsHUE
aTMoc(epHOro JlaB/ieHUs] Ha >KUBOW OpraHu3M, IjlaBaHue pbIO, pbluaru B
TeJie YejioBeKa, IIPU 3TOM MepeBOIUTh MPAKTUUECKYIO 3a/ilauy B yueOHYIO,
BbIZIEJIATH CYIlleCTBeHHbIe CBOMCTBA (TPU3HAKKN) (PHM3UUECKUX SIBJIEHU;
OMUCHIBATH U3yUeHHbIe CBOMCTBA Tel U (PU3UUeCKUe sIBJIeHUs], UCTIO/b3Ys
¢dusnueckre BenMUMHBI (Macca, 00BEM, TJIOTHOCTH BellleCTBa, BpeMms,
MyTh, CKOPOCTb, CPEJIHSISI CKOPOCTb, CU/ia YIIPYTrOCTH, CU/IA TSDKECTH, BeC
Tena, CWIa TpeHus, [aBieHWe (TBEPJOro Tesa, JKUAKOCTH, Tasa),
BBITA/IKUBAIOIIIAsl CHjla, MexaHWuuecKasl paboTa, MOII[HOCTb, TIEUO CHJIbI,
MOMEHT CWIbl, KO3(Q(QULIMEHT T[0Je3HOr0 [JEeUCTBUS MeXaHW3MOB,
KUHETHUYeCKasi U TOTeHLUaJbHasi SHEpPrusi), TpU OMUCAHWW TPaBUJIBHO
TPAaKTOBaThb  (PU3WUECKUM CMBIC/JI  UCMOAb3yeMbIX  BeIUMUUH, UX
0003HaueHUsT W eAUHMIIBI (PU3NUeCKUX BeIUYWH, HaXOAUTh (OPMYIIbI,
CBSI3bIBAIOLIME JAHHYI0 (PU3NUYECKYIO0 BEJIMUMHY C [PYTMMH BeJIMUMHAMU,
CTPOUTH rPpaPUKU U3yUYeHHBIX 3aBUCUMOCTeN (hHU3MUeCKUX BeJIUUH;
XapaKTepu30BaThb CBOWCTBa Tes, (U3MUecKre SIBJIeHUSI U TIPOLIeCChI,
WCMO0JIb3Ys TIpaBu/a C/I0KeHUs1 CU (BAOJb OAHOM MpsiMOM), 3akoH ['yka,
3akoH Ilackans, 3aKkOH ApxuMme/ia, IPaBUIO paBHOBecHs pbiuara (6s10Ka),



«30J/I0TO€ TIPAaBWJIO» MeXaHWKM, 3aKOH COXPaHeHUs MeXaHW4YeCKoun
SHEpruy, MpU S5TOM [aBaThb CJIOBeCHYIO (OPMY/IMPOBKY 3aKOHa U
3aruChIBaTh €ro MaTeMaTUueCKoe BbIpayKeHHe;

00BSICHATE (hri3UUecKue sIBJIEHUS], TIPOLIECCHI U CBOWCTBA TeJl, B TOM YUCIe
M B KOHTEKCTe CHUTyal[uli TPaKTUKOOPHMEHTHMPOBAHHOIO0 XapakTepa:
BBISIB/ISITH TIPUUMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTH OOBsicHeHWe u3 1-2
JIOTUYECKUX LIaroB C OMOpPOM Ha 1—2 U3y4deHHbIX CBOMCTBA (PU3MUYECKUX
sIBJIeHUH, (DU3MUYeCKUX 3aKOHA WA 3aKOHOMEPHOCTH;

pelllaTb pacuéTHble 3ajauu B 1-2 [eWCTBUS, MCIOJb3ys 3aKOHbI U
dbopmyibl, CBsi3bIBalOIIMeE (DU3MUECKHe BeJUUMHBI: Ha OCHOBE aHaau3a
YCJIOBUSI 3a/lauM 3alMChbIBaTh KPaTKOe YC/I0BUe, MOJCTaBAATh (hr3UuecKre
Be/IMUMHBI B ()OPMyJibl M TIPOBOJUTH PacCUéThbl, HaXOJUTh CIPaBOYHbIE
JaHHbIe, HeOOXOAUMbIe /i pellleHus 3a/lay, Ol[eHUBaTh PeaMCTUUHOCTD
T0TyueHHOW (Pr3nueCcKou BeJIMUKHbI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
¢$buU3MUeCKrX MeTO/I0B, B ONMCAHWUU HMCC/Ie/JOBaHUsI BbIJ|e/SITh IPOBEpseMOoe
npeArnosokeHde  (Turoresy), pa3iduaTb M UHTEPIPeTHUPOBATh
TOJyUeHHbIA pe3y/bTaT, HaxOAuTh OLIMOKKM B XO/e OIbITa, Je/aTh
BBIBO/IbI 10 €r0 pe3y/bTaram;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
bur3nueckux CBOWCTB TeJ: dbopmynupoBathb TpoBepsieMble
TIpe/ITI0/I0’KeHHs, COOMpaTh yCTAaHOBKY M3 TIPe/I/IoyKeHHOro 0060pyZioBaHus,
3aruChIBaTh X0/ OTbITa U (YOPMYIUPOBATh BHIBOJbI;

BBITIO/IHSTh TpsIMble W3MEpPeHHs PACCTOSHUS, BPEMEHH, MacChl Tena,
00BéMa, CUIBI U TeMIlepPaTypbl C WCIOIb30BaHUEM AaHA/NIOTOBBIX U
1[MbpoBbIX TPUOOPOB, 3aMuChiBaTh I[I0Ka3aHWs TPUOOPOB C YUYETOM
3aZlaHHOM abCOMIOTHOM MOTrPeITHOCTH U3MepeHUi;

MIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hM3UUeCKOM BeJTMUKHBI OT
JIPyrOM C WCMHO0J/Ib30BaHHWEM TIPSMBIX H3MepeHUM (3aBUCUMOCTU TyTH
PaBHOMEDHO [IBW)KYLIETrOoCsi Tejla OT BpPEMEHMW [BW)KEHUSl Teja, CUJIbI
TPEeHMs CKOJIbKeHUsI OT Beca Tesla, KauecTBa 00paboTKY MOBepXHOCTe! Tes
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT I/IOLa/Id COMPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTA OT yAJUHEHUs TIPYKWHbBI, BbITAIKHBaOIel CUIbl 0T 00bEMa
MOTPY>KEHHOW YaCTU TeJla U OT TJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTU
OT TUIOTHOCTH TeJsia, OT IJIyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJlo, yC/I0BUM
TJIaBaHUsSI TeJl, YCJIOBUM paBHOBeCHsi pbluara U 0JIOKOB), y4acTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOr0 WCC/efoBaHUs, COOMpAaTh yCTAaHOBKY U
BBITIOJIHATh W3MepeHUs, C/elysl MNpeJjo)KeHHOMY TilaHy, (UKCUPOBAaTh
pe3yJibTaThbl TOJyYeHHOM 3aBUCUMOCTU (U3WUYECKUX BEeJIUYMH B BUJE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fesaTh BBIBOZBI TI0 pe3yJsbTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBEHHble H3MepeHusi (pU3nueckux BeJMUYMH (TJIOTHOCTh
BellecTBa JKUAKOCTA W TBEPJOr0 Tena, CUla TPEeHUs CKOJIbKeHUs,
JaBlieHWe  BO3/yXa, BbITaJKWBAlOIlasi CWIa, [IeHCTByOIIass Ha
TOTPYKEHHOE B JKUAKOCTb Teso, KO3((UIIMEeHT I0/se3HOro AelCTBUs
MPOCTBIX MEXaHW3MOB), Cjefys TIpPe/JIOKEHHOM WHCTPYKLUW: TIpU
BBIITOJIHEHUM W3MepeHHi cobupaTh 3KCIepUMeHTalbHYH) YCTaHOBKY U
BBIUMC/ISTH 3HAUeHHe UCKOMOM Be/TMUKHbI;

cobJtro/1aTh TIpaBr/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe C 1abopaToOpHBIM
obopyoBaHuEM;

yKa3bIBaTh TMPUHIUIMbBI AeUCTBUS TIPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeChbl, TEPMOMETp, AWHAMOMETD, COOOIarolecss Cocyabl, OGapomeTp,
pblyar, MoABM>XHBIN 1 HEMTOABW)KHBIN 010K, HAaK/IOHHAS TJI0OCKOCTH;
XapaKTepU30BaTh IPUHIMIBI  JIeHWCTBUS HW3yUYeHHBIX TNIPUOOPOB U
TEeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX omnucaHus (B TOM 4HCe:
TIOJIIUITHUKY, YCTPOWCTBO  BOZOTIPOBOJA, TU/PABIAYECKUN  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIIIHEBOM HAacOC, apeoMeTp), UCTIO/b3ysl 3HaHHS
O CBOMCTBaxX (pM3NUECKUX SBJIEHUN U HeoOxouMble (hr3udecKre 3aKOHbI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
TIPAKTUUeCKOTO WCIO0Jb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOMN
)KU3HU Jiji1 obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TEeXHUUEeCKHMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbsi M COOJIOZEHMs
HOPM 3K0JIOTHYECKOTO TTOBeZieHUsI B OKpY Kalolljel cpefie;

OCYyIIeCTB/ISAITh OTOOp HWCTOUHUKOB uH(opMaimu B HHTepHeTe B
COOTBETCTBUM C 3aJJaHHBIM TTOWCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HAaHUW U TyTéM CpaBHEHHUS pa3/MUYHbIX WCTOYHUKOB BBIZIEJISITh
vHbOpMaIMIo, KOTOpas SIB/SeTCs MPOTUBOPEUMBON WM MOXKET OBITh
HEeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHUHU YueOHBIX 3a/laHUi Hay4YHO-TIOMYJ/ISIPHYTO
nUTepaTypy (U3MUecKoro Co/lep>KaHus, CIIpaBOYHble  MaTepuaJbl,
pecypchbl cetu VIHTepHeT, B/afieTb MPUEMAMU KOHCIIEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHusl MHGOPMALMY U3 O/HOW 3HAKOBOW CHUCTEMBI B AAPYTYIO;
co3/laBaTb COOCTBeHHbIe KpaTKUe MUCbMeHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGpopMaLuu (Hr3UUecKOro Cofiep>KaHusi, B TOM
yrcie MyOAMYHO JiesiaTh KpaTKue cOoOIeHus 0 pe3y/bTaTax IPOEKTOB
Wi y4yeOHBIX WCCAeI0BaHWM, TIPU STOM TPaMOTHO MCIIOJb30BaTh



W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3MKM, COIPOBOXKAATh
BBICTYTI/IEHWE TIpe3eHTalew;

TIPU BBITTOJTHEHUM YueOHBIX TIPOEKTOB W HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C ITOCTAB/JIEHHBIMM 3aJjauaMH,
CleIlUTh 3a BbITIOJIHEHWEM TIaHa [eWCTBUM, aleKBaTHO OL|eHUBAaTh
CcOOCTBeHHBIM  BK/JaJ, B  JesSTe/IbHOCTb  TPYMIbI,  BbICTpauUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTbIBAsi MHEHHE OKPY KaroIUX.

K koHily oOyueHusi B 8 Kj1acce nipeMeTHbIe pe3y/ibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkKaTh C(hOPMHUPOBAHHOCTH ¥ 00YUaIOIUXCs YMEHUI:

VICTI0J/1b30BaTh MOHSTUS: Macca U pa3sMepbl MOJIEKYJI, TeIJIOBOE [IBU)KEeHHe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTa/NINYeCKue U
amop(Hble Tesna, HACHILEHHBbIM W HEHACHILeHHbI [1ap, BJIAXXKHOCTb
BO3/lyXa, Temreparypa, BHYTDEHHsIS SHeprus, TelJIOBOM [JBUTaTellb,
3/IeMeHTapHbIN 3/IeKTPUUYECKUI 3apsi]], 3JIeKTpUUYecKoe 1moJie, MPOBOAHUKHU
Y [IN3JIEKTPUKH, MTOCTOSTHHBIN 3/IEKTPUYECKHUN TOK, MarHUTHOE T10J1€;
pa3nuuarh fiBJieHWs1 (TeryioBOe pacIIMpeHHe W CKaTue, Teriornepezada,
TEeIJI0OBOe pPaBHOBeCHe, CMauvMBaHUe, KalWIsIpDHbIe SIBJIeHUs, UCTIapeHue,
KOHJleHCal[usl, TUlaBjieHre, KpUCTa/yu3alusi (OTBepZeBaHue), KUIeHUe,
TerJionepeaya (TeruIonpoBOJHOCTb, KOHBEKL[US, W3/lyYeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOJEeNCTBYE 3apsifiOB, JEUCTBUS 3JIEKTPUUYECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBe MarHUTOB, [leliCTBUe
MarHuTHOTO T0JIs1 Ha TIPOBOJHUK C TOKOM, 3JIeKTPOMarHuTHasi UHAYKLIUS)
M0 ONWCAHUKD WX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIIBITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PU3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KarollleM Mupe, B TOM uucje (u3uueckue SiBjieHUsI B MpHUPO/e:
MOBEPXHOCTHOE HaTSDKEHWE W KalWUIsIpHble SIBJIEHUSI B TMPUPOJE,
KpUCTa/Ulbl B TIpupofe, usnydyeHne ConHLa, 3aMep3aHue BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHUe POChI, TYMaHa, UHesl, CHeTa, 3/IeKTpUUuecKre
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO >KUBBIX OPraHU3MOB, MarHUTHOE
rose 3emyd, Jperd MOJOCOB, PO/b MarHUTHOTIO MOJS AJ/Is1 KU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOIUTH NPAaKTUYECKYIO 3a/jauy B
yueOHYI0, BBIIE/IATH CYIIIeCTBEHHbIE CBOMCTBA (IPH3HAKH) (hH3MUeCKUX
SIBJICHUM;

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3NUECKUe SBIEHUS], UCTIO/Ib3YS
(r3nueckre BeIMUYUHBI (TeMIlepaTypa, BHyTPEHHSS SHeprusi, KOJIM4eCTBO
TeIJIOThI, yJiefbHasi TeIJIOEMKOCTh BelecTBa, y/ejbHas TervioTa
TJIaB/ieHus, yjesbHas TeIyioTa TMapoobpa3oBaHusi, y/iefbHas TervioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOro JeUCTBUSL TeII0BOU



MalllMHbl, OTHOCUTEe/bHAs BJIAXXHOCTb BO3/yXa, >3JIEKTPUUECKUW 3apsf,
CUla TOKAa, 3J/IEKTPUUECKOe HamnpspKeHue, COMPOTHBIIEHWE TPOBO/JHHKA,
ylenbHOe  COMpOTHB/I€HWEe  BelllecTBa, pabotTa W  MOILHOCTb
3JIEKTPUUECKOrO0  TOKA), TMpUA ONWCAHWKA [PaBWIbHO  TPaKTOBaTh
bu3nUecKuii CMBIC/T KCIO/Ib3yeMbIX BeJUUMH, 0003HaueHWs U eQUHUILIbI
(Gur3nUecKux BeMYMH, HAaXOAUTb (HOPMYJbl, CBSI3bIBAIOLLME [JaHHYIO
(Y3UUeCKYl0 BeJMUMHY C JpPYTMMU BeJIMYMHAMM, CTPOUTh TIpa(uKu
V3YUYEHHBIX 3aBUCMMOCTeN (PU3NUeCKUX BeJIMUYUH;

XapaKTepu30BaTb CBOWCTBa Tes, (U3MUecKre SIBJ€HUSI U TIPOLIeCChI,
VICTIO/Ib3Ys] OCHOBHBIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KMHETUUEeCKOM TeOpuu
CTPOEHHsI BellleCTBa, MPUHLMIT CyNepro3uluu MoJjied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH Oma /11 yyacTKa Lieru, 3aKOH
Ixoynsi—JleHlja, 3aKOH COXpaHeHUsI SHepruyd, TIIpyU STOM [aBaTh
C/I0BeCHYIO0 (DODMYJIMDOBKY 3aKOHa W 3alMChiBaTh €ro MaTeMaTUuecKoe
BBIDA)KEHUE;

00BSICHATL (U3MUeCKUe TIPOIlecChl U CBOWMCTBA Tesl, B TOM UHWC/Ie U B
KOHTEKCTe CUTyalUd MPAaKTUKOOPHWEHTUPOBAHHOTO XapaKTepa: BbISBIISTh
TIPUUMHHOC/IeICTBEHHbIE CBSI3U, CTPOUThH 00BsiCHEHUe 13 1-2 oruyeckux
11aroB C OMopod Ha 1-2 W3y4yeHHBIX CBOMCTBA (PU3NUECKUX SIBIEHUM,
(r3UUeCcKrX 3aKOHOB W/IX 3aKOHOMEPHOCTEW;

peliaTb pacuéTHble 3ajjauu B 2-3 [EeUCTBUSA, WCIIONb3yS 3aKOHbI M
dbopmyibl, CBsi3bIBalOIMeE (DU3MUYECKHe BeUUMHBI: Ha OCHOBE aHaau3a
yCJIOBUSA 3a/layM 3alMChbiBaTh KpPaTKOe YCJIOBUE, BbISB/IATb HEJOCTAaTOK
JNAHHBIX 71 pelleHusi 3a/laud, BbIOMpaTh 3aKOHBI U  (HOPMYJIBI,
HeoOXoJuMble fJii e€ pelleHus, TPOBOAWUTb PAaCUéThl W CpPaBHUBATh
MoJlyyeHHOe 3HaueHue (PU3NYecKOr Be/TMUUHbI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBath TMpo6sieMbl, KOTOpble MO)KHO pelIdTb TIPU TTOMOLU
(r3UUeCKMX MeTOZOB, HWCIIO/b3ysl OMMUCAHWe WCC/Ie[OBaHUs, BBIAE/ATh
MpoBepsieMOe  TpeAIooKeHWe, OLIeHUBaTh [PaBWIBHOCTh MOPSAKa
TIpOBe/|eHHs UCC/IeIOBaHMS, [e/1aTh BbIBOJbI;

MPOBOAUTL OMbITHl MO HabMOAeHUI0 (U3NUeCKUX SBJIEHUN WU
(r3UUeCcKrX CBOWCTB TeJl (Kanw/IsipHbIe SIBJIeHUS], 3aBUCUMOCTD JjaB/IeHUs
BO3/yXa OT ero o0béMa, TemMIiepaTyphbl, CKOPOCTU TIPOL[ecca OCThIBAHUS U
HarpeBaHusi TIpM W3IyueHUM OT I1[BeTa H3Jydarollei (morJioiiaroiei)
TOBEPXHOCTH, CKOPOCTh MCHApeHUs BOJbl OT TeMrepaTypbl XXUAKOCTU U
IJIOL[aZ €€ TIOBEPXHOCTH, SJIeKTpU3alsl Tel W B3auMO/eHCTBUe
3/IEKTPUYECKUX  3apsiloB, B3aMMOJENCTBUE TIOCTOSIHHBIX MAarHuTOB,
BU3ya/M3alUsi MAarHWTHBIX TI0J/IeM TIOCTOSIHHBIX MAarHuTOB, [eWCTBUS
MarHMTHOTO MO/ HAa MPOBOJAHUK C TOKOM, CBOWCTBA 3J/IEKTPOMAarHura,



CBOMCTBA 3JIEKTPOJIBUraTesisi TMOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh
TIpoBepsieMble TPeAToI0XKeHUs, COOMpaTh YCTAHOBKY W3 TIPeI0XKeHHOT 0
000py/j0BaHUs, OMMUCHIBATh X0/] OTbITAa U (DOPMYJIMPOBATh BHIBO/IBI;
BLITIOJIHATL ~ TpsIMble  W3MepeHUsl  Temreparypbl, OTHOCHUTEeTbHOU
BJI@XXHOCTA BO3/lyXa, CW/Abl TOKA, HAMNpPSOKEHUs C HCI0/b30BaHUEM
aHaJIOTOBBIX TPUOOPOB M JAaTUMKOB (DU3MUECKUX BeJIUYMH, CPAaBHUBATh
pe3y/bTaThl U3MepeHUi C YUéTOM 3aJjlaHHOM abCOMIOTHOM MOTPEITHOCTH;
TIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOM BeJTMUKHBI OT
JPyrol C WCHO0JIb30BaHWEM MPSIMbIX UM3MepeHUM (3aBUCHMOCThb
COMPOTUB/IEHUS] TIPOBOJHUKA OT €ro /UIWHbI, TUIOLIA[AU TOMepeyHoro
CeueHus U yZe/bHOTO COTIPOTHB/IEHUS BelljeCTBa MPOBO/IHMKA, CH/IbI TOKA,
UAyLIero uepe3 TIPOBOJAHUK, OT HamNpsDKeHUsI Ha TMPOBOJHUKe,
WCCelIoBaHUe TOC/Ie[0BaTeIbHOTO M Tapa/l/ie/lbHOTO  COelMHEeHUN
TIPOBOAHUKOB): TIJIAHMPOBATh HCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATL W3MepeHUsi, C/efysl Tpe/o)KeHHOMY IIaHy, (PUKCUPOBaTh
pe3y/bTaThl TOJyUeHHOW 3aBUCUMOCTA B Bufe Tabiul U rpaduKoB,
JleniaTh BBIBO/IBI 110 Pe3yJ/ibTaTaM UCC/Ie[JOBaHUS;

MPOBOJUTh KOCBEHHble U3MepeHUs (QU3NuYecKUx BenuuuH (ygesibHas
TeTVIOEMKOCTh ~ BellleCTBa, COINPOTHB/EHWe TPOBOJHMKA, pabora U
MOII[HOCTh 3/IEKTPUUYECKOTO TOKa): TJIAHUPOBAaTh H3MepeHusi, coOupaTh
JKCIIepUMeHTaIbHYI0 YCTaHOBKY, C/iefys TNpeJioKeHHOW WHCTPYKLUM, U
BBIUUC/IATH 3HaUeHUe BeJIMUVHBI;

co0roiaTh MpaBu/ia TeXHUKU 0e30MacHOCTU Mpu paboTe ¢ 1labopaTopHbIM
obopy/ioBaHHEM;

XapaKTepu30BaTh TPUHIUMBI  I€WCTBUS MW3yUYeHHbIX TPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHUd (B TOM 4YHCJIE:
CUCTeMa OTOTJIeHUsI [JOMOB, TUTPOMeTp, TapoBasi TypOvHa, amriepMmerp,
BOJIbTMETDP, CUBTUMK 3eKTPUUYECKOW SHEepPruu, 3/eKTPOOCBETUTE/bHbIe
nipubOpkI, HarpeBaTebHbIE /IEKTPONPHUOOPHI (TIPUMephI), 3/IeKTpUUeCcKre
TipeIOXpPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPOJBUraTe/lb MOCTOSTHHOTO TOKa),
WCTIO/Ib3ysl 3HAaHWSI O CBOMCTBAaX (PM3HMUECKUX SIBIEHWM M HeoOXOoAuMbie
(r3nUecKre 3aKOHOMEePHOCTH;

pacrio3HaBaThb TIPOCTble TeXHHWYeCKWe YCTPONCTBA W U3MepuTesbHbIe
npubopbl 10 CXeMaM M CXeMaTH4YHbIM pHUCYHKaM (>KUKOCTHBIN
TePMOMETpP, TePMOC, TICUXPOMETp, TUTPOMETp, ABUTaTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOM, PeoCTaT), COCTaB/SATb CXeMbl 3/€KTPUUECKUX
1jerel C Moc/efoBaTe/IbHbIM U Mapasiie/ibHbIM COeJIMHEHUEM 371eMEeHTOB,
pa3nuuasi yC/I0BHbIe 0003HaueHus 3/1eMeHTOB 3/IeKTPUUECKHUX Liernei;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUeCKOTO HCIO0JIb30BaHusl (DU3MUeCKUX 3HAaHUW B TIOBCeAHEBHOM
)KU3HU Jiji obecrieueHusi 6e30macHOCTH TIpU obOpaltieHUu C ripubopamu U
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPAHEHUsl 3[0pPOBbs M COOJIOZEeHMs
HOPM 3K0JIOTHUYECKOTO TTOBeZieHUsI B OKpY Kalolliel cpefie;

OCYIIeCTB/ISITh TIOUCK HMH(OpPMAMM  (PU3NYEeCKOr0 COZepXKaHUsS B
HTepHeTe, Ha OCHOBE UMEWIIUXCA 3HAHUA U TYTEM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHUKOB — BBIENATh  UHGOpPMAI[MIO, KOTOpast
SIBJISIETCS] IPOTUBOPEUUBOM T MOXKET ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TIPYU BBIMOJHEHWH Y4eOHBIX 3a/laHuil HayUHO-TIOMY/ISIPHYIO
nuTepatypy  (uU3Mueckoro Cofilep)KaHWsl, CIpaBOYHbIe MaTepHalibl,
pecypchl ceTu VIHTepHeT, Ba/ileTh MPUEMaMK KOHCITIEKTHPOBAHUS TEKCTa,
nipeoOpa3oBaHys HHGOPMALIMY U3 OHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIe W KpaTKWe YCTHble COOOIleHus,
000011ass  wHbOPMAIMI0O M3 HECKO/JbKUX HCTOUYHUKOB (PU3UUECKOTO
Ccofiep>KaHHs, B TOM UHC/e TMyOJWYHO TIPeJCTaB/sATh Pe3y/IbTaThl
TIPOEKTHOM WM WCC/Ie/OBaTe/IbCKON /leATeTbHOCTH, TP 3TOM T'DaMOTHO
WCIIO/Tb30BaTh  U3yUeHHBbIM TIOHATUMHBLIM  armapaT Kypca (PU3MKH,
COTIPOBOXKZATH BLICTYTIJIEHUE TIpe3eHTalue;

NP BBITIOJIHEHUM yUeOHbIX TIPOEKTOB U WCC/Ae0OBaHUN (U3NUYeCKUX
TIPOL[ECCOB pacrpefiesiiTb 00S3aHHOCTU B TPYIIle B COOTBETCTBUM C
TI0CTaB/IeHHBIMU 3a/ladaMU, C/IeJUTh 3a BBIIOJIHEHHWEeM TlaHa AeUCTBUN U
KOPPEeKTHPOBaThb €ro, a/leKBaTHO OIleHWBaTh COOCTBEHHBIA BK/aJ B
JesiTeNTbHOCTh IPYTIIIbI, BBICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/IeHCTBUE,
TIPOSIBJISIS TOTOBHOCTD pa3peliiaTh KOH(IUKTHI.

K koH1ly oOyueHusi B 9 Kjiacce nipegMeTHbIe pe3y/ibTaTbl HA 0a30BOM ypOBHE
JIOJDKHBI OTpa)kKaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCsl YMEHUI:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCuUéTa, MaTepuasbHas TOUKa,
TPAeKTOpHsl, OTHOCUTEIbHOCTb MeXaHWYeCKOTO [IBW)KeHHs, AedopMalys
(ynpyrasi, mjacTuyeckasi), TpeHUe, LIeHTPOCTPEMUTE/IbHOE YCKOpPeHUe,
HEBeCOMOCTh U Teperpys3Ku, LIeHTp TsDKeCTH, abCOMIOTHO TBEp/Oe Tero,
LIeHTP TsDKeCTU TBEPJOro TeJjia, paBHOBeCHe, MeXaHWUecKue KoJyiebaHusi 1
BOJIHbI, 3BYK, UH(Pa3ByK U Yy/AbTPa3BYyK, 3JIeKTPOMarHUTHbIe BOJIHBI,
I1Kajia 3JIeKTPOMarHUTHBIX BOJIH, CBeT, O/IM30PYKOCTh M [JalbHO30PKOCTb,
CTEeKTPbI UCITyCKaHUs W TIOTJ/IoleHus], aib(da, OeTa- U raMma-usiiyueHus,
V30TOIBI, i/lepHas SHepreTHKa;

pa3uuarh siBjieHUs] (paBHOMEPDHOe M HepaBHOMEpHOe TMpPSIMOJIMHeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TMpsSIMOJIMHeNHOe [BI)KeHHe, CBOOOJHOe
naZieHue Tesl, paBHOMEPHOE [IBU)KEHHE 10 OKPY>KHOCTH, B3aUMO/IeHCTBHE



TeJl, peaKTUBHOe [IBIDKeHUe, KoyiebaTe/lbHOe ABW)KeHHe (3aTyxarolfue U
BbIHY K/IeHHbIe KoJie0aHUsI), pe30HaHC, BOJHOBOE JBI)KEeHHe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHWe W TpeioMyeHue
CBeTa, TI0JTHOe BHYTPeHHee OTpPaKeHHe CBeTa, pa3jioxeHre 0eioro cBeTa B
CIIeKTP U  CJIO)KeHWe CHeKTpaJbHbIX LIBETOB, JUCIEpPCUS CBeTa,
eCcTeCcTBeHHasl pPaJIMOaKTUBHOCTb, BO3HUKHOBEHHE JTMHENYaToro CreKTpa
W3/TyUeHHs ) M0 OMUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIIbITOB,
JIEMOHCTPHUPYIOLUX AaHHOe (U3UUYEeCKOe SIBIEHUE;

pacrio3HaBaThb MpOsIB/ieHWe U3yYeHHbIX (PU3MUECKHUX sBJIeHUU B
OKpy)KaroljeM Mupe (B TOM uuc/ie (QuU3huyecKude sIBJIeHUS B TMPUPOJeE:
TIPU/IMBLI U OTJIMBBI, JABMWKeHHe riaHeT Co/IHeUHOW CUCTeMbI, peaKTUBHOe
JBIDKEHUE JKMBBIX OpraHW3MOB, BOCIpUSTHE 3BYKOB J>KHMBOTHBIMU,
3eMJIeTpsiCeHUe, CellCMUYecKue BOJIHbI, I[yHaMM, 3XO, I[BeTa Tel,
OTITHYeCKue sIBleHHs1 B TIpUpoje, Ouosiornueckoe [eHCTBHE BUAWMOTO,
yAbTPa(O/IeTOBOTO UM PEHTTeHOBCKOTO HW3/yUeHWUM, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM ()OH, KOCMHYECKWe JIyud, DaJIMOAKTHBHOE W3/ydeHue
TIPUPOJHBIX MWHEpPAJioB, [eHCTBHe PpaJIM0aKTUBHBIX W3/IyYeHUN Ha
OpraHusM 4eJjiOBeKa), MPU 3TOM IepPeBOAUTH TPaKTUUECKYI0 3ajauy B
yueOHY0, BbIIeJIATh CYIIleCTBEHHbIe CBOWCTBa (MpH3HAKU) (H3MUeCKUX
SIBJIEHUM;

OMUCHIBATh U3yUeHHbIe CBOMCTBA Tel U (PU3NUecKue siBJIeHUs], UCTIO/b3Ys
¢ur3nueckue Be/MUMHBI (CpeJiHsiS M MrHOBEHHasi CKOPOCTb Teja MpHU
HepaBHOMEPHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyThb, YI/0Basi
CKOpPOCThb, CW/a TPEHWs, CWa YIPYroCTU, CUIa TSDKEeCTU, YCKOpeHue
cBOOOIHOTO TIaZIeHWs, BeC Tejla, WMIY/AbC Teja, HWMITYJIbC CHUJIbI,
MexaHhueckass paboTa W MOIHOCTb, TIOTeHI[Ma/JbHas SHEpPrus Tea,
MOJHSATOr0 HaJi MOBEPXHOCThIO 3eMJ/IM, TMOTeHIWa/ibHasi SHepPrusi C’KaTou
MPY>KUHbI, KUHETWYeCKasi SHeprusi, IO0JIHasi MeXaHWuYecKas >SHeprus,
TIepUo, ¥ YacToTa KosebaHuH, JiMHa BOJIHBI, TPOMKOCTh 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, MOKa3aTe/ib MpeiOMJIeHHsI CPe/ibl), MPX ONMKCaHUU
MpaBWIbHO TpPaKTOBaThb (DU3MUYECKUM CMbIC/I HCIO0/b3YeMbIX Be/WUHH,
0003HaueHUsA W eAWHMIIBI (PU3NUECKUX BEIUYWH, HaXOAUTh (HOPMYIIbI,
CBsI3bIBAlOIIME JAaHHYI0 (DPU3NUECKYI0 BeJIMUMHY C [IPYTMMH BeJIMUKMHAMU,
CTPOUTh IPaPUKX N3yUYEHHBIX 3aBUCUMOCTeN (PU3NUECKUX BeTMUUH;
XapaKTepu30BaTb CBOWCTBa TeJs, (U3WUYECKUe SBJeHWUS W TMPOLeCChl,
WCIIO/Ib3ys 3aKOH COXPAaHEHHUs SHepPrud, 3aKOH BCEMHUPHOrO TSTOTEeHUS,
TIPUHLUIT CYTEepPIIO3ULIMK  CUJI, TIDUHIUMIT OTHOCUTeTbHOCTU [ anuses,
3akoHbl HbIOTOHA, 3aKOH COXpaHEHWsl WUMITY/bCa, 3aKOHbI OTpPaKeHWsl U
TipesioM/IeHUs1 CBeTa, 3aKOHbl COXPaHEHUs 3apsiZloBOr0 U MacCOBOTO UMCesl



TIpU SiIEPHBIX peaklusX, MpU 3TOM [laBaTb CAOBECHYH) (POPMYUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaKeHHUE;

OOBSICHSTH (pM3MUeCcKre TPOLeCChl U CBOMCTBA Tel, B TOM 4YMC/e U B
KOHTEKCTe CUTyalui NMPaKTUKOOPUEHTUPOBAaHHOIO XapaKTepa: BbISBJISATH
TIPUUMHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bsSICHeHUe 13 2—3 JTOTUYeCKUX
IIarOB C OIMOPOM Ha 2—3 M3yuyeHHbIX CBOMCTBa (PU3NUECKHUX SIBJIEHUM,
(r3nUeCKMX 3aKOHOB WJIU 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajaud (OmuparolMecss Ha CUcTeMy uH3  2-3
ypaBHEHMI1), UCTI0/b3ysl 3aKOHbI U (DOPMYJIbI, CBSI3bIBaIOIIMe (PU3HUUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/AOBMSI 3aJaud 3alMuchbiBaTh KpPaTKOe
yCJIOBUe, BBISIB/ISITH HeJOCTarole WM U30bITOUHbIe JaHHble, BbIOMpPATh
3aKOHBbI U (hOpMYJibl, HEOOXOUMBIe [I/Isi pellieHus], TTPOBOJUThL PaCuéThl U
OLleHUBaThb PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHus (pU3nuecKou
BeJINUUHBI;

pacrio3HaBaTh TMpo6/ieMbl, KOTOpble MO)XHO pelIdTb TIPU TTOMOLU
(Y3UUeCKMX MeTOZIOB, HWCIIO/b3ysl OMUCAHWe WCC/Ie[OBaHUs, BBIAE/ATh
TipoBepsieMoe  TIPe/NO/IO’KeHWe, OLleHUBaTh TMPaBWIbHOCTb — TOpsKa
TpOBe/IeHUs]  UCC/IeloBaHus, [JlejlaTb  BbIBOJbl, HWHTEpPIIPETUPOBATh
pe3yJibTaTbl HAabJTIOJeHUI U OTIBITOB;

MPOBOJIUTh  OTBITHI TI0 HaO/moeHnI0  (U3NYeCKUX SIBJIEHUA WU
¢bur3nUeckux CBOWCTB Tes (M3yueHue BTOPOro 3akoHa HbrOTOHa, 3aKOHa
COXpaHeHHs SHepruM, 3aBUCUMOCTh Tiepyuofia KosjebaHul TpPY>XUHHOTO
MasiTHUKa OT MacChl Tpy3a U JKECTKOCTU MNPY>KUHBbI U HE3aBUCUMOCTb OT
aMIUTUTYZbl MaJibiIX KosieOaHUi, IPSIMOTMHEtHOe paclipoCTpaHeHe CBeTa,
pa3noxkeHre 6esloro CBeTa B CIEKTP, M3ydeHHe CBOWCTB M300pakeHUs B
TIJIOCKOM 3epKajie U CBOWCTB M300pakeHUsi TipegmeTa B cobuparoiieit
nuH3e, Hab/roJieHue CIUIOLIHBIX W JIMHeMuaThiX CMEeKTPOB U3/1ydeHus):
CaMOCTOSITE/ILHO ~ CcOOMpaTh YCTAaHOBKY M3 U30bITOYHOTO Habopa
o0opy/ioBaHusl, OMMCHIBaTL XOJI OIbITA W €ro  pe3y/bTaThl,
(hopMyIMpOBaTh BBIBO/IbI;

TIPOBOUTL TIPU HEOOXOAUMOCTH CePUI0 TIPSIMBIX HM3MepeHUi, orpefe’isis
CpefHee 3HaueHWe U3MepseMOW BeJUurHbl ((POKyCHOe PpacCTosiHHe
cobuparoijeli HUH3BI), 0OOCHOBBIBATH BBIOOpP cIocoba HW3MepeHust
(n3MepuTeNIBHOTO ITpHOOpa);

MPOBOJIUTh UCC/IelIOBaHMEe 3aBUCMMOCTeld (DU3MUeCKUX BeJUUHMH C
VICTIO/Ib30BaHMEM TIPSIMBIX WM3MEPeHUU (3aBUCMMOCTb IIyTH OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM /IBWKeHWH 0e3 Haua/lbHOM CKOPOCTH, Tieproja
KosebaHMII MaTeMaTHUeCKOro MasiTHUKa OT JJIMHbI HWTH, 3aBUCUMOCTH
yrja OTpakeHUsl CBeTa OT yrja MaZileHus M yrja NpejioM/IeHUs OT yrja



nafieHyst): TUIaHUPOBATh HCC/Ie/JOBaHWe, CAMOCTOSTETbHO COoOupaTh
YCTaHOBKY, (UKCHMpOBaTh pe3y/bTaTbl IIOJIyYeHHOW 3aBUCUMOCTH
bu3nueckux BeMUMH B BHUAe TabOmull U rpaduKOB, [eaThb BbIBOABI 10
pe3ysbTaTtaM UCC/e[0OBaHus;

TIPOBO/JIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJUYUH (CpefHsis
CKODOCTb M YCKOpeHWe Tejla TMpPH paBHOYCKODEHHOM JIB)KEHUH,
yCcKopeHue CBOOOAHOrO TMajeHusi, >XECTKOCTb TPYKUHbBI, KO3(hdULIeHT
TPeHUs] CKOJIbKeHUs, MexXaHhdyecKas paboTa ¥ MOIIHOCTb, YacToTa U
nepuofi, KosnebaHWY MaTeMaTHYeCcKOr0o ¥ TPY>KUHHOTO MasITHUKOB,
ONTUUeCKass CWla CcoOuparoIer JIMH3bl, PaJAMOAKTUBHBIM  (DOH):
TJIAaHUPOBAaTh U3MepeHHsi, COOMpaTh SKCIepHMEeHTalbHYI YCTaHOBKY U
BBITIO/IHSTh M3MepeHUs, cyiefys NpejjioKeHHONH WHCTPYKLWH, BBIYUC/ISITh
3HaueHve BeJIMUMHbI U aHa/IU3UPOBaTh MOJIyueHHbIe Pe3y/bTaThl C YUYETOM
3a/IaHHOM TOrPeLIHOCTU U3MEPEHNUY;

co0toiaTh MpaBu/ia TeXHUKW 0e30MacHOCTU Mpu paboTe ¢ 1labopaTopHbIM
obopy/ioBaHHEM;

pa3MuaTh OCHOBHbIE TIPHU3HAKKW M3Yy4YeHHBIX (U3UUECKUX MOJeJei:
MaTepuasbHasi TOUKa, abCO/IFOTHO TBEpZOEe Telo, TOUYEUHBbIM HCTOYHUK
CBeTa, Jiy4y, TOHKas J/IMH3a, IUIaHeTapHas MOJe/b aroMa, HYKJIOHHast
MO/IeJIb aTOMHOTO S1/1pa;

XapaKTepu30BaTh TPUHIUMBI  /IeWCTBUS MW3yUYeHHbIX TIPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM Ha MX OMNUWCaHug (B TOM 4YHCJIE:
COUIOMETP, [JAaTUMKU TIOJIO’KeHUs, PACCTOSTHUSI M YCKODeHHs, pakeTa,
5X0JIOT, OUKM, TIepUCKOIN, (QoToanmnapaT, ONTUUeCKWe CBETOBO/PbI,
CMeKTPOCKOM, [03uMeTp, Kamepa BuibcoHa), WCMOAb3ysl 3HAHUSA O
CBOMCTBaX (PU3MUeCKUX siBJleHWA U HeobxoguMmble  du3nyecKre
3aKOHOMEPHOCTH;

WCTIOJTb30BaTh CXeMbl U CXeMaTUUHble PUCYHKU HW3YUYeHHbIX TeXHUUeCKUX
YCTPOMCTB, WU3MepUTEeNbHBIX MPUOOPOB M TEXHOJIOTUUECKUX TIPOIIeCCOB
TIpU pellleHUM yueOHO-TIPAKTUUeCKUX 3a/layu, OMNTUUeCKhe CXeMbl AJis
TIOCTPOEeHUs 300pa’kKeHU B TJIOCKOM 3epKasie U cobupartoliieii TMH3e;
MPUBOIUTL  TpuUMephbl  (HaxoAuTh UWHGOpMAIMI0O O  MpUMepax)
MPaKTUYECKOT0 HCI0/b30BaHUs (PU3UUeCKUX 3HaHUN B TOBCeJHEBHOMU
JKU3HM J171s1 0OecrieueHust 6e3omacHOCTH TIpH obpartieHuu ¢ ipubopamu 1
TeXHUYECKUMHU YCTPOWMCTBaMH, COXpaHeHUsl 3[J0pPOBbsi M COOJIO/eHuUs
HOPM 3KOJIOTHUYECKOI'0 NTOBeJIeHUsI B OKPY KaroILlel cpe/ie;

OCYLIeCTB/SITh TOMCK UH(pOpMalMu (PU3NUECKOTO COJep)KaHus B
WHTepHeTe, caMOCTOSITE/IbHO (hOPMYJIMPYsI TIOMCKOBBIM 3arpoC, HaXOUThb



MyTU OMpe/ie/ieHus1 JOCTOBEPHOCTU TOJIyYeHHOM UH(OPMAaLMM Ha OCHOBe
VIMEIOLMXCSl 3HaHWUH U JI0NIOJTHUTE/IbHBIX UCTOYHUKOB;

WCTIOJTb30BaTh TPU BBINMOJHEHWH Y4eOHBIX 3a/laHuil HayuYHO-TIOMY/ISIPHYIO
UTepaTtypy  (PU3MUYECKOro COJEep’KaHWs, CIpaBOYHble MaTepuallbl,
pecypchl cetu VIHTepHeT, BjaleTb NPUEMaMU KOHCIIEKTHPOBAHUS TEKCTa,
npeobpa3oBaHusi UHPOPMaLMK U3 OFHOM 3HAKOBOI CUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIE MUCbMEHHbIE M YCTHbIe COOOIIeHUs] Ha OCHOBE
VH(OpPMAaLMM W3 HECKOJIbKUX WCTOYHUKOB (PU3NUYECKOTO COJepKaHus,
nyOIMYHO TIPeJCTaB/IsATh Pe3y/IbTaThl TPOEKTHOW WU UCCIej0BaTeNbCKON
JeSTeIbHOCTH, TPU 5TOM T[PaMOTHO  MCIIO/b30BaTb  U3yUeHHbIN
MOHATUMHBIM anmnapaT K3yyaeMoro pasfena (U3WKM U CONpPOBOXKAATb
BBICTyTJIEHWE TIpe3eHTaledl C yuéToM O0COOeHHOCTel ayAuTOpyu
CBEPCTHUKOB.



TEMATHNYECKOE IVNTAHNPOBAHUE

7 KITACC
Ko/mmuecTBo yacos JJIeKTPOHHBIE
No HaumMeHoBaHMe pa3/e/ioB U TeM (uppoBbie)
KoHTpo/1bHBI IIpakTH4eckue
n/n NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTbI paboTbI
pecypchl
Pa3pen 1. ®Pusuka U eé po/ib B I03HAHUHU OKPY’KAKOLero Mupa
bubmoreka LIOK
1.1 ®dusuka - 0 oze 2
M3MIKA - HayKa O HpHpoA https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.2 o 2 1
VBHITHECKAE BEIHHHAb! https://m.edsoo.ru/7f416194
. bubnuoreka IIOK
1.3 EcTecTBeHHOHayuUHbIN MeTO/I TO3HAHUS 2 1
Y A https://m.edsoo.ru/7f416194
Wroro no pa3zpeny 6
Pa3zpen 2. IlepBoHava/ibHbIe CBe/JeHUsI 0 CTPOEHUH BellecTBa
bubmuoreka IIOK
2.1 CtpoeHue BelljeCTBa 1
P . https://m.edsoo.ru/7f416194
29 [IBr>KeHNe Y B3aMMOZeliCTBHE YaCTHL] ’ 1 bubmoteka LIOK
' BeIleCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 ArperaTHble COCTOSIHMA BellecTBa 2
P . https://m.edsoo.ru/7f416194
Nroro no pa3speny 5
Paspgen 3. /IBr>keHue U B3aUMO/ieliCTBHE TeJl
bubmoreka LIOK
3.1 MexaHnueckoe JBUKeHUe 3 nommorexa L

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

bubmiorteka LJOK
3.2 Mnepuys, Macca, rioTHOCT 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Buge! cun 14 2 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Ntoro no paspeny 21
Pa3pgen 4. /laB/ieHHue TBEPABIX TeJI, )KUJAKOCTEH ¥ ra30B
41 [Hasnenue. Ilepefaya naBneHus TBEPABLIMU 3 bubnuoreka IIOK
' TeJlaMu, KUJKOCTAMU U ra3zamMmu https://m.edsoo.ru/7f416194
bubmiorteka LJOK
4.2 HlaBrerue KuAKOCTH > https://m.edsoo.ru/7f416194
bubmiorteka LJOK
4.3 ATMOChepHOe AaB/eHHe 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTH U ra3a Ha MOrpy>XéHHOe . 3 bubmiorteka LJOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Uroro nio pasgeny 21
Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrUs
bubmmoreka IIOK
d P 1
> a60Ta M MOLHOCTE 3 https://m.edsoo.ru/7f416194
bubmiorteka LJOK
>2 Hpocrsie MeXaH3MbI > 1 https://m.edsoo.ru/7f416194
5.3 MexaHuuecKast SHeprus 4 1 Bubmmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no pazpeny 12
Pe3epBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KV/IACC

KonuuyecTBo yacos JJIeKTPOHHbIEe
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsble | TIpakTHueckue
NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboTsI paboTbI
pecypchbl
Pazgen 1. TensioBbie AB/IeHUA
1.1 CrpoeHye 1 CBOMCTBA BellleCTBa 7 Bubmaorexa OK
https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
1.2 T 21 1
CTIOBBIE HIPOLECCRT > https://m.edsoo.ru/7f4181ce
Wroro no pa3speny 28
Pazpen 2. DnekTpuuyecKkre U MarHUTHbIE IBJICHUS
21 OJleKTpUYeCcKue 3apsiJbl. 3apsUKeHHbIe Tesa 7 1 bubmoteka LIOK
’ U UX B3aUMOJeHCTBHe https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 3/1€KTPUYECKUN TOK 20 2 7 Bubmiorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble B/IeHUS 6 1 1.5 Bubmaorexa OK
https://m.edsoo.ru/7f4181ce
bubmoreka IIOK
24 4
O7IeKTPOMATHHTHAS HHAY KIS https://m.edsoo.ru/7f4181ce
Wroro no pa3speny 37
PesepsHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 14.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

9 KV/IACC

Ko/muecTBo yacos JJIeKTPOHHBIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne n/m KontpoabHsble | TIpakTHueckue
NporpamMMsbI Bcero oOpa3oBare/bHbIE
paboTsI paboTbI
pecypchbl
Pazgen 1. MexaHuueckue sABJIeHHUA
11 MexaHUuecKoe JBIKeHHe U CTTIOCOObBI ero 10 1 bubnuoreka LIOK
' OITHCAHUS https://m.edsoo.ru/7f41a4a6
N Bubmmoreka LIOK
1.2 B3aumMogeiicTBHe Ten 20 1 3 1
https://m.edsoo.ru/7f41a4a6
Bbubmmoreka LIOK
1.3 3aKOHbBI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHnueckue Ko/1e0aHHUA U BOJTHBI
Bbubmoreka LIOK
2.1 MexaHuueckue KoaeOaHust 7 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
2.2 MexaHuyeckue BOHBL. 3BYK 8 1 3 4
https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 15
Paspen 3. D/IeKTpOMarHuTHoOe I10/1e U 3/IeKTPOMAarHUTHbIE BOJIHBI
31 ONeKTPOMarHuTHOe TI0JIe U 6 ) bubnmoreka IIOK
' 3/IeKTPOMAarHUTHBIE BOJTHbI https://m.edsoo.ru/7f41a4a6
Wroro no pa3aeny 6

Pazpen 4. CBeTOBBIE SAIB/ICHUS



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

4.1 3aKOHbI pPacripoCTpaHeH!s CBeTa 6 2 bubmorexa [JOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIVH3bI ¥ ONTHYeCKHe MpUOOpEI 6 3 Bubmaorexa IOK
https://m.edsoo.ru/7f41a4a6
BubmoTeka IIOK
4.3 Pa3noxeHue 6eioro cBeta B CIIEKTP 3 2 hitps://m.edsoo.ru/7f41a4a6
Wroro mno paszeny 15
Pa3pgen 5. KBaHTOBBIE sIB/IeHUSA
5.1 Mcnyckanue U norsioujeHye cBeta arToMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubnmoreka LJOK
52 (CTpoeHHe aTOMHOTO 7/ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 AnepHele peakumumn 7 1 https://m.edsoo.ru/7f41a4a6
Nroro no paspeny 17
Pa3fien 6. IToBTOpUTETHHO-00001[AIOIUI MOAY/TH
6.1 [ToBTOpEHUe 1 0600IIIEHHE CO/IEPIKAHUS 9 ) Bbubmoreka LIOK
' Kypca Gpu3uKu 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
Wroro no pa3geny 9
OBIIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 27



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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ITIOYPOYHOE IVNTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Ko/smmuecTBO yacos

KoHTpo/bHBIE

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
HU3yYeHH
A

JJ/IeKTPOHHbIE

uudpoBbie
o0pa3oBarTe/bHbIE

pecypchbI

®du3rKa — Hayka O IpUpoze.
Asnenus npupogel. Prsnueckue
sIBJIEHUSI

MexaHuueckKue, TeIlJIOBELIe,
3JIeKTpUUeCKre, MarHUTHBIE,
CBeTOBbIe, 3BYKOBBIE SIBJICHUS

du3nyeckre BeTMYUHBI U UX
v3MepeHue

Ypok-uccienoBanue "M3mepeHuve
TeMIlepaTyphbl [PY ITOMOLLA
JKAJKOCTHOTO TepMOMeTpa 1
JlaTuvKa TeMreparypsl”

Kak ¢u3svka u fipyrve ecreCTBeHHbIe
HayKU U3yuatoT MPUPOJY.
EcTecTBeHHOHAYyYHBIN METO/
no3HaHus1. OrnvcaHue hU3NYeCKUx
SIBJIEHUM C TIOMOII[bIO0 MOZiesieit

bubmiorteka LJOK
https://m.edsoo.ru/ff09f72a

Ypok-uccienosanue "l[IpoBepka
TUIOTe3bl: Ja/bHOCTb M10J18Ta
LIapyKa, MyLLeHHOT 0
TOpPU30HTAJILHO, TeM Oosibllle, UeM



https://m.edsoo.ru/ff09f72a

Oorbllle BbICOTA MycKa"

Crpoenue BerjectBa. OTbITHI,

bubmmoreka IIOK

1 00beMa TeJsia I10 ero MIOTHOCTH

7 OKasbIBarollyie IUCKPeTHOe
A HHE AHCKD https://m.edsoo.ru/ff09fe0a
CTpOeHMe BelllecTBa
8 JB1>KeHKe yaCTul] BelljeCcTBa Bubmiorexa [IOK
1 Bet https://m.edsoo.ru/ff0a013e
Ypok-uccnenosanue «OIbITHI 110
9 Ha0JII0/IeHUIO TEeTJIOBOTO
pacIIUpeHust ra30B»
10 ArperaTrHble COCTOSIHUS Bell[eCTBa
B3anMocBs3b MeXXy CBOMCTBAMHU
BelLleCTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSIX U UX bubmmoreka LIOK
aTOMHOMO/IeKY/IIPHBIM CTPOEHUEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX
COCTOSIHUU BOJIbI
MexaHHUeCKoe JBH)KEHHUE.
12 PaBHOMepHOe 1 HepaBHOMepHOe bubmotexa OK
P P P https://m.edsoo.ru/ff0a05c6
[IBIDKEeHHe
bubmoreka LIOK
13 CkopocTtb. EAUHULIBI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079c
bubmoreka LIOK
14 Pacuer nyt U BpeMeHU BMKeHUs
https://m.edsoo.ru/ff0a0ae4
Nuepuus. 3aKoH WHepLUK.
P N PH bubmoreka LIOK
15 BsaumopeinicTBue Tes1 Kak IpUYrHa
https://m.edsoo.ru/ff0a0c10
M3MeHeHUs1 CKOPOCTHU [IBUKEHHS TeJl
16 ITnoTtHOCTH BelljecTBa. PacueT MacChbl bubnuoreka LIOK

https://m.edsoo.ru/ff0a0fee



https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff09fe0a

JlaboparopHas paboTa

17 «OnpejeneHue MIOTHOCTU TBEPOTO
Te/1a»
18 Perienue 3azau o teme bubmoreka IIOK
"[InoTHOCTE BelecTBa" https://m.edsoo.ru/ff0al123c
Cuila KaK XxapakTepucTHhKa
19 B3auMozgencTsus Ten. Cuna
yIpyrocty. 3akoH I'yka
JlaboparopHas pabota «/3yueHue
20 3aBUCUMOCTH PaCTsDKeHUs
(mecdopmariyiv) Ipy>KUHBI OT
TIPUJIO’KEHHOU CUJIBI»
21 fABnenuve tsarorenusi. Cua TSHKeCTH
Cpsi3b Me CHUJION TSDKeCTH U
22 Maccom T:J(I'E:IYBGC Tena. PemieHue Bubmorexa [JOK
e ' ., https://m.edsoo.ru/ff0a1778
3a7au 1o Teme "Cua TsOKeCTU
Cusia TsDKeCTH Ha IpYTUX TiJlaHeTax.
23 ®du3nueckre XapakKTepruCTUKU Bubmmorexa [JOK
p p https://m.edsoo.ru/ff0a1502
TJlaHeT
bubmuoreka IIOK
24 N3mepenue cui. [IlvHamomeT
P A P https://m.edsoo.ru/ff0a18cc
bubmiorteka LJOK
25 Bec Tena. HeBecomocTh
https://m.edsoo.ru/ff0al1778
Cro>xeHUe [IBYX CHJI, HarlpaB/IeHHBIX
26 T10 OJTHOM TPSIMOM bubmorexa [JOK
a . P ) https://m.edsoo.ru/ff0ala70
PaBHOzeMCTBYyOLIAs1 CUIT
57 Peiienue 3az1au 1o Teme

"PaBHoelicTBYyOIIIas CU"



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a123c

28

TpeHue CKO/b)KeHUsl U TpeHUe
nokosi. TpeHue B pupo/jie U
TeXHUKe

bubmioreka LJOK
https://m.edsoo.ru/ff0alb9c

29

JlabopaTopHasi pabora «/3yueHue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJTBKEHUS OT CUJIBI IaB/IeHUsT U
XapaKTepa COIMPUKACaOIUXCS
TOBepPXHOCTeN»

bubnuoreka IIOK
https://m.edsoo.ru/ff0alcc8

30

Pelienue 3aziau Ha orpefiesieHye
PaBHO/EMCTBYIOLLEeH CHIIbI

31

Perienue 3azmau o temam: «Bec
Tesa», «I'paduueckoe n3obpaxkeHue
cn», «Cumbi»,
«PaBHOJIeHICTBYOIIIas CUIT»

bubmoreka LIOK
https://m.edsoo.ru/ff0aldeQ

32

KonrposnbHas paboTa o Temam:
«MexaHuyeckoe [BUXeHHe»,
«Macca, IJI0THOCTb», «Bec Tena»,
«['padrueckoe n300parkeHe CUI»,
«Cuspi»

33

Masnenne. CriocoObl yMeHbIIIeHUs U
YBe/IMUeHUs /1aB/IeHuUs

bubmiorteka LJOK
https://m.edsoo.ru/ff0a20a6

34

[aBnenue rasza. 3aBUCUMOCTb
JlaB/IeHUs ra3a oT 00bEMa,
TeMIepaTypbl

bubmiorteka LJOK
https://m.edsoo.ru/ff0a2376

35

[Tepenaua gaBneHust TBEPALIMU
TeJlaMU, KUJIKOCTSIMU U ra3aMU.
3akoH Ilackana

bubmiorteka LJOK
https://m.edsoo.ru/ff0a25b0

36

,Z[aBJIeHI/Ie B XXMJKOCTHU U rase,

bubmiorteka LJOK



https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1b9c

BBEI3BAHHOE AEI‘/JICTBI/IGM CHJIbL
TSDKeCTU

https://m.edsoo.ru/ff0a2718

37 Perienue 3azau o teme «/laBneHue bubmoreka IIOK
B >KMJKOCTH U ra3e. 3akoH [lackamnsi» https://m.edsoo.ru/ff0a2826
bubsmoreka IIOK
38 Coobriaroriyecst CoCyzbl
Aot YA https://m.edsoo.ru/ff0a2970
39 IMappaBivueckuii npecc Bubmorexa IOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTtpel. ITopiiHeBou
JKUJKOCTHBIN HacoC
Atmocdepa 3emu. [TpuunHeI
Cyl1lleCTBOBaHMS BO3JYILHOMN
41 o}ét)unquH 3emmm 3;3};4CHMOCT5 Bubmiorexa IOK
' https://m.edsoo.ru/ff0a2b5a
aTMOC(hepHOro /1aBjieHUsl OT BbICOThI
HaJ, YyDOBHEM MODSI
42 Bec Bo3yxa. ATmMocdepHoe bubmmoreka LIOK
JlaBjieHue https://m.edsoo.ru/ff0a2b5a
43 N3mepenue atMocdhepHOro Bbubmoteka LIOK
JasyieHus. OnbiT Toppuuesum https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTh aTMOC(hepHOro
44 aBJIeHUs OT BBICOTHI Ha, OBHEM bubmotexa IOK
A AyP https://m.edsoo.ru/ff0a2fc4
MOps
45 bapometp-anepous. AtmocepHoe bubnuoreka IIOK
JlaBjIeHre Ha pa3/IMYHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 Pelienue 3az1au 1o Teme
"ATMocdepHoe jaBneHue"
47 [elicTBUe )KUJKOCTH Y Ta3a Ha bubmoreka IIOK

TMOrpy>X€HHO€ B HUX TeJIO.

https://m.edsoo.ru/ff0a3276



https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a

APXI/IMG,ZLOBa CHJia

JIaboparopHnasi paboTa
«OrnpeziesieHUe BbITa/JIKUBAIOLL|EN

bubmoreka IIOK

48 N .
CWJIbI, IEUCTBYIOLL[eU Ha TeJIio, https://m.edsoo.ru/ff0a33fc
MOTrpy>KeHHOe B JKUJKOCTb»
JlabopaTopHast pabora 1o Teme
«MccnenoBanve 3aBUCMMOCTH Beca
. bubmoreka IIOK
49 Tesia B BOZIe OT 00bEMa
. https://m.edsoo.ru/ff0a3514
MOTrPY>KeHHOU B KUJKOCTb YaCTH
Tesa»
50 [1naBanue Ten Bubmiorexa [JOK
https://m.edsoo.ru/ff0a3a96
JlabopaTopHasi paboTa
"KoHcTpyupoBaHve apeoMeTpa Win
51 KOHCTPYHWPOBaHUe JIOJKU U
oripeziejieHue eé
rpy30M0AbEMHOCTH"
Peruenue 3azau 1o temam:
5 «[11aBanue cyoB. bubmoteka LIOK
BospgyxoruiaBanue», «/laBneHve https://m.edsoo.ru/ff0a3654
TBePAbIX TeJ, )XUAKOCTEH U ra30B»
53 MexaHnueckasi pabora Brbmorea LOK
https://m.edsoo.ru/ff0a3f82
54 MouHocTb. EAUHALIBEI MOIIIHOCTH Bubmiorexa [JOK
https://m.edsoo.ru/ff0a3f82
Ypok-uccienosanue "Pacuét
55 MOILIHOCTH, Pa3BMBaeMOU Mpu

NoAbEMe 10 JieCTHULle"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a33fc

56

IIpocTeie MexaHu3MBbI. Peiuar.
PaBHOBecue cu1 Ha peluare

57

KontposnbHast pabora no Teme
«/laBneHue TBepAbIX TeTl,
JKUJKOCTe! U ra3oB» /
Bcepoccuiickasi mpoBepouHast
pabota

58

Pe3epBHbIit ypok. Pabora c
TeKCTaMU 110 TeMe «laBieHue
TBEPABIX TeJ, )KUJKOCTeN U ra3oB» /
Bcepoccutickasi npoBepouHasi
pabota

bubmoTeka LIOK
https://m.edsoo.ru/ff0a4ffe

59

Pbluaru B TeXHUKE, ObITY W TIPUPO/IE.

JlabopaTopHasi paboTa
«MccnenoBanue ycioBUi
PaBHOBECHsI pbluara»

0.5

bubmoreka LIOK
https://m.edsoo.ru/ff0a478e

60

Perrenne 3az1au 110 Teme «Y CJIOBUS
paBHOBeCHs pblyara»

bubmoreka LJOK
https://m.edsoo.ru/ff0a48a6

61

KoadduiyeHT mosie3Horo gelcTBus
MexaHu3Ma. JlabopaTopHast pabora
«M3mepenue KII/] Hak/IOHHOM
TJIOCKOCTH»

0.5

62

Perenue 3azmau 1o Teme "PaborTa,
MOILIIHOCTh, KIT/1"

bubmioreka LJOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuuecKkas JHeprus.
Kunetnueckasi u MoTeHLra/IbHasa
SHeprus

bubmiorteka LJOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHeHUsT MeXaHUUeCKOU

bubmiorteka LJOK



https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a4ffe

SHEpPruu

https://m.edsoo.ru/ff0a4360

65

Y POK-3KCIIepuMeHT 110 Teme
"DKCcrnepuMeHTa/lbHOe Orpejie/ieHue
M3MeHeHUs KUHEeTUUeCKOU U
MOTeHL[Ma/TbHOW SHepruu Npu
CKaTbIBAaHWUU TeJjla TI0 HAaK/JIOHHOM
TJIOCKOCTH"

66

KontposnbHas pabora no Teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

67

PesepBHbIii ypok. Pabora c
TeKCTaMH 110 Teme "MexaHuueckoe
JBUKeHue"

bubmoreka LIOK
https://m.edsoo.ru/ff0a4ee6

68

PesepBHbIii ypok. Pabora c
TekcTamH 1o TeMe "Pabora.
MorHocTs. DHeprus"

OBLIEE KOJIMYECTBO YACOB I1O0
ITPOI'PAMME

68

12



https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4360

8 KV/IACC

Ko/muecTBo yacos I JJIeKTPOHHBIE
ara
No nudpoBbie
Tema ypoka Kontposbubie | IlpakTHueckue | H3y4UeHH
n/o Bcero o0pa3oBaTe/IbHbIE
paboTbI paboThI A
pecypchl
OCHOBHBIEe T0JI0’KeHUS
1 MOJIEKY/IIPHO-KUHETUUeCKON 1 bubmoteka LIOK
TeOpUU U UX OIIBITHBIE https://m.edsoo.ru/ff0a5256
MOATBEPXKIEeHUS
2 Macca 1 pasmep aTOMOB U MOJIEKY/I 1
Mopenu TBEpZOrO, )KUAKOTO U
’ N Bu6muoreka LIOK
3 ra3000pa3HOro COCTOSTHUI 1
https://m.edsoo.ru/ff0a540e
BellleCTBa
OO6mbsicHeHHe CBOWCTB TBEPOTO,
JKHJIKOTO U ra3000pa3Horo
4 COCTOSIHUM BellleCTBa Ha OCHOBe 1
TI0JI0KeHUN MOJIeKYJISIPHO-
KUHEeTUUeCKOW Teopuu
5 Kpucrannueckue u amopgHbie 1 bubmoreka IIOK
Tesa https://m.edsoo.ru/ff0a5800
6 CmaurBaHue U Kanu/UIIPHOCTb. 1 bubmoteka LIOK
[ToBepXHOCTHOE HaTsKeHHe https://m.edsoo.ru/ff0a5530
7 TerioBOe paclivpeHue U CKaTue 1 Bubmorexa IOK
P P https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMnepaTypbl
8 CO CKOPOCTBIO TeIJIOBOTO IBUYKEHUS 1

YaCTHUI]



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

KPUCTA/IJIMYECKUX TeJl. Y,ILEJ'ILHEIH

9 BHyTpenHsis s3Heprusi. Criocobbl bubnuoreka IIOK
W3MeHeHUs1 BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60

10 Buae! Teruionepesauu bubmotexa LIOK

A PEA https://m.edsoo.ru/ff0a6412
Ypok-koHpepeHuys "IlpakTrueckoe

1 VICTI0/Ib30BaHMe TeIJIOBbIX CBOMCTB bubmoteka LIOK
Bell[eCTB U MaTepHasioB B LIe/sX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus"

1 KosinuecTBo TemioTel. Y jenbHast bubmoreka IIOK
TerI0eMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHe TeryIoBoro banaHca.

13 TerooOMeH U TeTI0BOe Bubmorexa OK

https://m.edsoo.ru/ff0a7088
paBHOBecHe
JlabopaTtopHasi paboTa

14 "WccnenoBaHue sIBEHUS bubmoreka LIOK
TeryiooOMeHa 1P CMeLTBaHUN https://m.edsoo.ru/ff0a6a98
XOJIOZHOUW Y Topsiuer BoAbI"

PacueT KonnuecTBa TemnioTkl,

15 He0OX0IUMOTO /Il HarpeBaHUst
Tesa U BbIJIe/Is1IeMOro UM TIpU
OXJIaXK/IeHUH
JlabopaTtopHasi paboTa

16 "On E EJIEHI/IG g e/IbHOM bubmotexa IOK

PeA A . https://m.edsoo.ru/ff0a6bb0
TeI/JI0EMKOCTH BelljecTBa

17 OHeprus TOIIMBA. Y Jie/ibHas bubmuoreka IIOK
TerioTa CropaHust https://m.edsoo.ru/ff0a7b5a

18 [1naBieHne U OTBepeBaHue bubmiorteka LJOK

https://m.edsoo.ru/ff0a71d2



https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a5c60
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TeIJ1I0Ta I1/1aB/IeHUA

JlabopaTtopHasi paboTa

19 "Onpegenenue yjebHOU TeMIOThI Bubmiorexa IOK
PEA }",'E[ https://m.edsoo.ru/ff0a72fe
T/71aB/IeHus bJa
20 [Tapoobpa3oBaHue 1 KOH/EHCALHS. bubmoteka LIOK
Wcnapenue https://m.edsoo.ru/ff0a740c
Kurnienue. Y enbHas Teriora
rapooOpa3oBaHUsI U KOH/JeHCAI[|H.
poobp A " bubmoteka LJOK
21 3aBHMCUMOCTb TeMIlepaTyphbl
https://m.edsoo.ru/ff0a786¢
KUIIeHUsl OT aTMOC(epHOro
JlaB/IeHUst
BnakHocTh Bo3ayxa. JlabopaTopHast
99 pabora "OrnpegeneHve bubmoteka LIOK
OTHOCHUTE/IbHOU BIIa)KHOCTH https://m.edsoo.ru/ff0a7628
BO3ayxa"
73 Perrenvie 3as1au Ha oripe/iesieHue
BJI&)KHOCTH BO3/yXa
[TpuHLIUTIBI pabOThI TETIIIOBLIX
24 neuratesieif. [TapoBas TypOuHa.
[ByraTesb BHyTPeHHEr0 CrOpPaHUsi
KII/] TeriyioBoro ABurareJisl.
25 TerioBble JBUraTe/M U 3allATa Bubmiotexa IOK
A - B https://m.edsoo.ru/ff0a7c7c
OKpY>KaroIlleid cpeJibl
%6 3aKOH COXpaHeHUs U MpeBpall{eHus
5HEPryy B TEIJIOBBIX TMpoLieccax
27 [ToaroToBKa K KOHTPOJIBHOM paboTe bubmoreka [IOK

110 TeMe "TeryioBble IBIeHUS.
V3MeHeHMe arperaTHbIX COCTOSIHUM

https://m.edsoo.ru/ff0a83f2



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a72fe

BelfecTBa"

KoHTposibHast paboTa 1o Teme

bubmmoreka IIOK

28 "TenuioBble sBeHUs. MI3MeHeHre
. . https://m.edsoo.ru/ff0a86ae
arperaTHbIX COCTOSTHUM BelljeCTBa
79 OJiekTpusaLus Tes. /IBa poza
3JIeKTPUYECKUX 3apsifioB
Ypok-ucciiefoBaHue
30 "OnekTpu3alys Tea UHAYKLUeN U
TIpY CONPUKOCHOBEHUU"
31 B3aumogeiicTBue 3apsyKeHHbBIX TeJl. bubmiorteka LJOK
3akoH KysioHa https://m.edsoo.ru/ff0a87e4
OeKTpruyeckoe rosJie.
3 HarnpspkeHHOCTB 3/1eKTPUUeCcKoro bubmuoreka IIOK
niosig. [IpyHLUI Cynepro3uyun https://m.edsoo.ru/ff0a8a0a
3/1eKTPUUeCKUX Tosei
Hocurenu anekTpuueckrx 3apsioB.
33 OnemeHTapHbIY 3apsf. CTpoeHue
aToMa
34 ITpoBOJHUKM U IU3/IEKTPUKU. 3aKOH bubmoteka LIOK
COXpaHeHUs 3JIeKTPUUeCKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 PeluieHue 3as1au Ha rp¥MeHeHue bubmoreka LIOK
CBOMCTB 3/IeKTPUUECKUX 3apsi0B https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCcKrii TOK, yC/IOBUS €T0
bubmoreka LJOK
36 cywectsoBaHus. VICTOUHUKH
https://m.edsoo.ru/ff0a95a4
3/1eKTPUUECKOr0 TOKa
. bubmoreka LJOK
37 [encTBus 3/1eKTPUYECKOro TOKa
https://m.edsoo.ru/ff0a96b2
38 Ypok-uccienoBanue "JleiicTBre



https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a86ae

3/1eKTPUUeCKOro I10/151 Ha
TPOBOJHUKYU U JUIIEKTPUKNA"

BJ'IEKTPI/IT—IECKI/Iﬁ TOK B MeTa/ljIaX,

bubmoreka IIOK

39
JKUAKOCTSAX Y rasax https://m.edsoo.ru/ff0a9838

40 O/eKTpuyeckas Lielb U eé
COCTaBHbIe UaCTH
Cwuia Toka. JlabopaTopHasi paboTa

41 "3MepeHue U peryjMpoBaHUe CUJIbI 0.5 Bubmorexa OK

| P PEryHp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DJIEKTPUYECKOE Harpsi>KeHUe.

42 BosbTmetp. JlabopaTopHasi paboTa 0.5 bubmiorteka LJOK
"MI3MepeHue U peryupoBaHre ' https://m.edsoo.ru/ff0a9e14
HarnpsokeHus"

ConpoTuB/eHre TTPOBOJAHUKA.
43 Y nenbHOe conpoTHBIIeHVe bubmotexa LIOK
A P https://m.edsoo.ru/ff0aa738
Bell[eCTBa
JlaboparopHasi pabota
"3aBUCUMOCTD 3/1EKTPUUYECKOT0
44 COMPOTHUBJIEHVS IIPOBOJIHUKA OT €ro 1 bubmotexa LIOK
P boBoA https://m.edsoo.ru/ff0aa738
JUTVHBI, TIJIOLaIU [TONIepPeYyHoro
ceueHus U Marepuasna"”
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpspkeHus. 3akoH Oma Jist Bubmiorexa [IOK
p ’ A https://m.edsoo.ru/ff0aad4a
ydacTkKa Ljemnu
46 JlabopatopHasi paboTa 1 bubmmoreka IIOK

"NccnenoBanre 3aBUCMMOCTH CUJIBI
TOKa, UJyLL[ero yepe3 pesucTop, OT
CONPOTHUBJIEHUSI Pe3UCTOPA U

https://m.edsoo.ru/ff0aa04e



https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9838
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https://m.edsoo.ru/ff0aa44a

HarpsKeHus Ha pe3uctope”

HOCJIE,Z[OB&TE]IBHOE " Tapa/iiejibHOe

47
CcoeIMHeHUs IPOBOJHUKOB
JlabopatopHasi pabota "TIpoBepka
48 TpaBUJ/ia CJI0)KEHUsI HarlpshKeHUn bubmmoreka LIOK
IIpY 10C/Ie0BaTe/IbHOM https://m.edsoo.ru/ff0aaa58
COeJIMHEeHUU IByX Pe3uCTOpOB"
JlabopatopHasi pabota "TIpoBepka
49 TrpaBusia Jis CUIbl TOKA NIPU bubnuoreka LIOK
rapasuieJIbHOM COeJVHEeHUU https://m.edsoo.ru/ff0aadle
pe3ucTopos”
Pemenue 3asau Ha ipyUMeHeHHe
50 3aKoHa Oma /1719 pa3/IMyHoro bubmotexa OK
ATAD https://m.edsoo.ru/ff0aaf8a
COeIMHeHUs IPOBOJHUKOB
PaboTa ¥ MOIITHOCTh
51 3/1eKTPUUECKOro TOKa. 3aKOH bubmorexa IOK
P ' https://m.edsoo.ru/ff0ab124
Ixoyns-Jlenua
JlaboparopHasi pabota
52 "On Ie) EJ'IIZHI/IE pa6OTbI Y MOILLIHOCTH bubmotexa LIOK
pedt P .\ n https://m.edsoo.ru/ff0ab3e0
3/1eKTPUUECKOr0 TOKa
DJIeKTPUYeCKUe LIeTv U
c3 MOTpeOUTe N 3/IeKTPUUECKOM bubmoreka IIOK
3Hepruu B ObITy. KopoTkoe https://m.edsoo.ru/ff0ab660
3aMbIKaHUe
54 [TocTosIHHBIE MAarHUTBI, UX
B3aUMO/IENCTBUE
55 Ypok-uccienosanue "M3yuenue bubmoteka LIOK

[10JIeY TTOCTOSSHHBIX MarHUTOB"

https://m.edsoo.ru/ff0ac3d0



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0aaa58
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MarxuuTHoe rosie. MarHuTHoe 11ojie

56 3eMJIM U ero 3HauyeHue NI XKU3HU Brb/morexa LIOK
A https://m.edsoo.ru/ff0acOba
Ha 3emJie
[ToaroToBKa K KOHTPO/IbHOM paboTe
10 TeMe "DJIeKTprUUeCcKre 3apsibl.
57 3apspKeHHbIe Tejla U UX Bubmiorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3auMo/iercTBYs. [ToCcTOSTHHBIN
3/1eKTpUUeCcKuii Tok"
KoHTposbHast paboTa 1o Teme
"OneKTpuueckre 3apsibl.
3apsbKeHHbIe TeJjla U UX
58 B3auMoeUucTBUsA. I10CTOIHHBIN Bubmiorexa LIOK
A . https://m.edsoo.ru/ff0abea8
3/1eKTPAYECKUH TOK" /
Bcepoccuiickasi mpoBepouHast
pabota
Pe3epBHbIil ypok. Pabora c
TekcTaMu 1o TeMe "T1oCTOAHHBIN
59 3JIEKTPUUECKUU TOK" / Bubmiorexa LIOK
P ~ https://m.edsoo.ru/ff0acdc6
Bcepoccuiickasi mpoBepouHast
pabota
OmnbIT OpcTesa. MarHuTtHoe 1iose
60 9JIEKTPUYECKOro ToKa MarHuTtHoe Bubmiorexa LIOK
P https://m.edsoo.ru/ff0ac1d2
roJie KaTyLIKU C TOKOM
[IpumeHeHre 371eKTPOMarHuTOB B
61 TexHuKe. JlabopaTopHast pabota 0.5 bubmoreka LIOK
"N3yueHue [jeMCTBUSI MarHUTHOT'O ' https://m.edsoo.ru/ff0ac74a
T10J1s Ha IIPOBOJHUK C TOKOM"
62 OJIEKTPOBUraTe/ b ITIOCTOSTHHOI'O bubmoreka LIOK

TOoKa. Vcronb3oBaHue

https://m.edsoo.ru/ff0ac86c¢



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0ac74a
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https://m.edsoo.ru/ff0ac0ba

3/1IeKTPO/IBUraTe/Ield B TEXHUYECKUX
YCTPOMCTBAX U Ha TPAHCIIOPTe.
JlaboparopHasi pabota
"KOHCTpyupOBaHe U U3yueHue
paboThI 3/1eKTpoABUTATE IS

63

OrmbiTel @apaziess. 3akoH
3/IeKTPOMarHUTHOW UHAYKLIWH.
ITpaBusio JleHua

64

OnektporeHeparop. Croco0Obl
TOTyYeHUs 37IeKTPUUeCcKOn
SHEepryuu. JJIeKTPOCTaHI[MU Ha
B0O300HOBJ/ISIEMBIX UCTOUHHUKAX
SHepruu

65

[ToaroToBKa K KOHTPO/IbHOM paboTe
110 Teme "DJIeKTpUUeckKue u
MAarHUTHBIE ABIeHUd"

66

KoHTposbHast paboTa 1o Teme
"OnexkTpuueckre U MarHUTHbIe
ABJIeHus"

bubmoreka LIOK
https://m.edsoo.ru/ff0acb14

67

Pe3epBHbIil ypok. Pabora c
TeKCTaMH 110 Teme "TerioBelie
aBjieHud"

bubmoreka LJOK
https://m.edsoo.ru/ff0acc5e

68

Pe3epBHbIii ypoK. PaboTa c
TeKCTaMH 110 TeMe "MarauTHble
aBeHud"

OBIIEE KOJIMYECTBO YACOB I10
I[MTPOI'PAMME

68

14.5



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

9 KV/IACC

KommuecTBo yacoB JJIeKTPOHHBIE
No Jdata nudpoBbie
Tema ypoka KonTposbubie | IlpakTnueckue
n/n Bcero u3yueHusi | obOpa3oBaTe/IbHbIE
paboThI paboTbI
pecypchl

1 MexaHnueckoe JBUXKeHMe. 1
MarepuasnbHas TOUKa

) Cucrema orcueta. OTHOCUTEIBHOCTD 1 bubnuoreka LIOK
MeXaHUUYeCKOro ABUKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe NpsIMO/IMHEeHHOe 1 bubmioreka LIOK
JBIDKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsiMOIMHENHOe

4 IBwkeHue. CpeHsisi U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMoMHeHOe paBHOYCKOpPEHHOe 1 bubmoreka [IOK
[IBIDKeHUe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IIPSIMO/TMHEWHOT O

6 PaBHOYCKOPEHHOT'O [JBU)KEHUS. 1
I'paduk ckopocTH
JlabopaTopHasi paboTa

7 "OnpepesneHne yCKOpeHUs TeJia IpU 1 1 bubmoteka LIOK
PaBHOYCKOPEHHOM [BWKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TJIOCKOCTH"

3 CBobopHoe mageHue Tes. OnbIThI 1
anunes

9 PaBHOMepHOe [BUKeHMe T10 1 bubmoreka LIOK

OKpyxHOCTH. [leprog v yactora

https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a

obpairienust. JIuHelHasi ¥ yriaoBast
CKOpPOCTH

10 LleHTpOCTpEeMHUTE/ILHOE YCKOpeHHe
1 [TepBsIi1 3akoH HbtoTOHA. Bektop bubmuoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOelicTBYOLLAsA CHsla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HetoToHa. bubmioreka LIOK
Cyrneprnio3uuyst Cuj https://m.edsoo.ru/ff0ae982
14 PelieHue 3a/1au Ha pYMeHeHHe bubmoreka IIOK
3aKoHOB HbroTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
15 C .3 r
1718 yPyTOCTH. SaKOH 1 yka https://m.edsoo.ru/ff0aeca2
16 Pemenue 3azau ro teme «Cuna
YIIPYTOCTU»
JlabopaTopHasi paboTa
17 «On l; eJIlZHI/Iel:KeCTKOCTI/I Bubmorexa LIOK
PeA https://m.edsoo.ru/ff0aee28
TIPY>KUHbD»
bubmoreka [IOK
18 C
118 TPERUA https://m.edsoo.ru/ff0af738
19 Perrenvie 3azjau no teMe «Cusa bubmoteka LIOK
TpeHus» https://m.edsoo.ru/ff0afa26
JlabopaTopHasi paboTa
20 "On E EHEHHE ioacbc]m VieHTa Bubmmorexa LIOK
PeA | H https://m.edsoo.ru/ff0af8be
TPEHUSs CKOTbXKeHUsT
Pertienue 3azjau 1o teme "3aKOHBI
bubmioreka LIOK
21 Herotona. Cuna ynpyroctu. Cuia

TpeHus"

https://m.edsoo.ru/ff0afb8e



https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0aee28
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Cua TsoKeCcTH M 3aKOH BCEMHPHOI'O

bubmoreka LIOK

22 TATOTEHUs. Y CKOpeHHe CBOOOIHOTO
P a https://m.edsoo.ru/ff0af044
TaJieHus
Ypok-kKoH(pepeHLys "[IBrKeHUe Tes
23 BOKDYT I'PaBUTALIMOHHOTO 1[eHTpa
(ConneuHas cucrema). ['alakTUKA"
Perienue 3azau o teme "Cuna
24 TSDKECTH M 3aKOH BCEMUPHOI'0 Bubmuorexa [IOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
75 [TepBasg KocMHUUecKast CKOPOCTb. Bubmoreka LIOK
HesecomMocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHON TOUKH.
AGCOIOTHO TBEPZOE TeJIo.
. bubmioreka LIOK
26 PaBHOBecue TBEp0rO Tesia C
. - https://m.edsoo.ru/ff0afe36
3aKperuIéHHOW OChbIO Bpall|eHUSl.
MowmeHT cusbl. LleHTp TsKecTH
PaBHOBecue MaTepranbHON TOUKHU.
ABCOTIOTHO TBEPZOE TeJIo.
27 PaBHOBecue TBEpAOTO Tena ¢
3aKperIeHHOW OChbI0 Bpall|eHMUs.
MowmeHT cuibl. LleHTp TsKecTH
)8 Perienue 3azau 1o teMe "MoMeHT bubmoreka LIOK
cunbl. LleHTp TsokecTn" https://m.edsoo.ru/ff0b02b4
[ToAroToBKa K KOHTPO/IbHOM paboTe
29 1o TeMe "MexaHUUeCKoe ABWKEHHe Bubnmorexa [JOK
iy Ko A ' https://m.edsoo.ru/ff0b0408
B3aumopeiicTsue Ten
30 KoHTposbHast paboTa 1o Teme bubmmoreka IIOK

"MexaHu4eCcKoe [IBUKeHUe.

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b02b4
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B3aumogeiicTBue Ten"

Vmnynbc Tesna. VIMITy/IbC CUIIBL.
3aKOH COXpaHeHUs UMITyJIbCa.

bubmoreka [IOK

31
Ynpyroe u Heynpyroe https://m.edsoo.ru/ffOb07fa
B3aUMO/IENICTBHE
3 Perienvie 3aau 1o Teme "3akoH bubmoteka LIOK
COXpaHeHus1 UMITy/1bca" https://m.edsoo.ru/ff0b096c
33 Ypok-koHbepeHLys "PeakTUBHOe
JIBIJKeHHe B IPUpPO/ie U TeXHUKe"
Bubmoreka LIOK
34 MexaHnueckasi paboTa ¥ MOIIIHOCTb 4
https://m.edsoo.ru/ff0b0a84
35 PaboTa CH/IBbI TSDKECTH, CUTIBI bubnuoreka LIOK
YIIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast pabota
36 «OnpeienieHye paboThbI CUJIBI TPEHUS
TIPY PaBHOMEPHOM [IBIKEHUU Tejla
I10 TOPU30HTA/IbHOW TTIOBEPXHOCTH»
37 CB#13b 5HEpruu 1 paboThl.
[ToreHumnanbHast 3Heprust
38 Kunetnueckas sHeprusi. Teopema o bubmoreka LIOK
KUHEeTUYeCKOW SHepruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs 3Hepruu B
MeXaHHKe
40 JlabopaTtopHasi pabota «/3yueHne Bbubmoteka LIOK
3aKOHA COXpaHeHUs SHeprum» https://m.edsoo.ru/ffOb12fe
41 KonebaTtenbHoe /IBH)KeHHE U €r0 bubnuoreka LIOK

XapaKTepUCTUKU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b1858
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42

3aryxatolfie KoyebaHusl.
BbIHYKZIeHHbIe KOJ/le0aHMs.
Pe3onanc

bubnuoreka LIOK
https://m.edsoo.ru/ff0b20f0

43

MaTtemaTrueckuii U PYy>KWHHBINA
MasiTHUKH

44

Ypok-uccienoBaHue «3aBUCUMOCTb
reprozia KosiebaHui OT KeCTKOCTH
TIPY>KUHBI U MacChl rpy3a»

bubmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpailieHre 3HePruu Npu
MeXaHU4YeCKHUX KoyieOaHMsIxX

46

JlaboparopHast pabota
«Ompe/esieHre YaCTOThI U MEPUO/iA
KOJie0aHH TIPYKMHHOTO MasiTHUKAa»

bubmioreka LIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHasi pabota «ITpoBepka
HEe3aBMCHUMOCTHU TIepro/ia KojiebaHui
Tpy3a, MO/BEIIEHHOTO K HUTH, OT
MacChl Tpy3a»

bubnuoreka LIOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoyiHbI. CBOMCTBa
MeXaHHU4YeCKHUX BOJIH. HpO,E[OJ'IBHbIe %1
rornepeyvyHbie BOJIHBI

bubnuoreka LIOK
https://m.edsoo.ru/ff0b21fe

49

Ypok-KoHbepeHiys "MexaHUUeCKUe
BOJIHBI B TBEPZIOM TeJie.
CeiicMuyecKrie BOHbI"

50

3ByK. Pacripoctpanenue u
OTpa)keHHe 3ByKa

51

Ypok-uccnenoBanue "HabmromeHue
3aBUCUMOCTH BBICOTHI 3ByKa OT
4acToThl"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

FpOMKOCTB 3BYKd ¥ BbICOTA TOHA.

52 o
AKyCTUUeCKUI pe30HaHC
c3 Ypok-KoHbepeHLUs " Y IbTPa3ByK U bubmoreka [IOK
MH(pa3BYyK B NIPUPO/ie U TeXHUKe" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe Butf 1OK
nbnmoreka
54 110 Teme "3aKOHbI COXpaHeHUsl. https://m.ed JEE0b25£0
ps://m.edsoo.ru
Mexanuueckue KosiebaHust M BOJTHBI"
KoHTposbHas paboTa 1o reme
55 "3aKOHBI COXpaHeHMUs.
MexaHnueckue KonebaHUst U BOJTHBI"
56 OJIeKTPOMarHUTHoOe T1071e. bubmioreka LIOK
DJIEKTPOMarHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenius "Illkana
=g 3/1eKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Wcnosib30BaHUe 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /]ISl COTOBOM CBSI3U"
Ypok-uccienoBanue "M3yueHue Bui6 LIOK
o nbnmoreka
59 CBOWCTB 3/IEKTPOMAarHUTHBIX BOJIH C ]
HOMOIL[EIO MOGUITHHOTO TetechoHa” https://m.edsoo.ru/ff0b2c6¢
Perenue 3az1au Ha ornpejiesieHre
60 YaCTOTHhI U JIJIUHbI
371eKTPOMAarHATHOM BOJTHbI
ONeKTpOMarHUTHas MpyUpo/ia CBeTa. By LIOK
nbnmoreka
61 CkopocTs cBeta. BosHOBEBIE
. https://m.edsoo.ru/ff0b31d0
CBOMCTBA CBeTa
62 Wcrounuku cBeta. [IpsiMonnHeiiHOe bubmioreka LIOK

pacripocTpaHeHue CBeTa. 3aTMeHHsI

https://m.edsoo.ru/ff0b3658
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CoviHuia u JlyHbl

3aKoH OTpPAKE€HUA CBETA. 3epKaJIa.

bubmuoreka IIOK

63 Peruierve 38/ Ha MprMeHerHe https://m.edsoo.ru/ff0b38c4
3aKOHa OTpa)kKeHUs CBeTa
64 [IpesiomieHve cBeTa. 3aKOH Bbubmoteka LIOK
[Ipe/IOM/IEHUS CBeTa https://m.edsoo.ru/ffOb3aea
[ToHOE BHyTpeHHee OTpa)keHue
65 cBeta. Mcrionb30BaHue IOHOTO bubmuoreka LIOK
BHYTPEHHer0 OTpakeHUs B https://m.edsoo.ru/ff0b3c5¢
ONTUYECKUX CBETOBOJAX
JlaboparopHast pabota
"NccnenoBaHye 3aBUCMMOCTH yIila
66 TpeJIOMJ/IeHHs] CBETOBOIO Jly4ya OT
yIJla afleHusi Ha rpaHulie "BO3JyX-
crekio™"
Ypok-KoHbepeHIs
"M crnonb30BaHye MOJTHOTO
67 BHYTPEeHHero OTpakeHus:
CBeTOBO/bl, OIITUKOBOJIOKOHHAS
CBA3b"
68 JIvH3el. OniTUyeckas Cyjia JIMH3bI Bubmiorexa IOK
https://m.edsoo.ru/ff0b3f2c
69 [TocTpoeHue n306paXkeHUH B JIMH3aX Bubmaorexa LIOK
https://m.edsoo.ru/ff0b444a
JlabopaTopHasi paboTa
70 "OmnpegenexHve GOKyCHOTO Bubmoreka LIOK

PaCCTOSHKS ¥ ONITUYECKOM CHJTBI
cobuparorrei JTUH3bI"

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b3c5c
https://m.edsoo.ru/ff0b3aea

Ypok-koHbepeH1us "OnTuyeckre

bubnuoreka IIOK

71
JTUH30BBIE TIPUOOPHI" https://m.edsoo.ru/ffO0cOa7e

7 I'1a3 Kak ontuyeckasi CUCTeMa. bubmoteka LIOK
3peHue https://m.edsoo.ru/ff0b4684

73 Ypok-koHbepeHiuys "ledekTb
3peHus1. Kak coxpaHuTts 3peHue"”

Pa3snoxxeHre 6e0ro cBeta B CITEKTP.

74 OrnbiTel HetoTOHA. CrioykeHUe bubmuoreka LIOK
CIIeKTpa/IbHBIX LiBeToB. [ucrnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlaboparopHast paboTa "OMBITHI 110
pa3JioykeHuro 6eoro cBeTa B CIIEKTP

75 Y BOCIIPUATHIO LiBeTa IpeIMeTOB IIp1 Bubmiorexa IOK

P 5 ped P https://m.edsoo.ru/ff0cOe2a
WX HaOJTFOZIeHNH uepe3 [[BeTOBbIe
bunbTpel"
YPpOK-TIpakTUKyM "'BO/THOBBIE

76 CBOMCTBa CBeTa: JIUCIIepCHs,
uHTepdepeH1ys U Audpakuys”

77 OnbiTe! Pe3epdoppa v nyiaHeTapHas bubnuoreka IIOK
MOZie/lb aToMa https://m.edsoo.ru/ff0c12a8

78 IToctynatel bopa. Mogpesns aroma
bopa
VcrniyckaHue U MOIJIOIeHUe CBeTa

79 atomoM. KBaHThbI. JIMHeluaTkIe Bubmaorexa IOK

’ ) https://m.edsoo.ru/ff0c144c
CIeKTPbI

80 Ypok-nipakTuky™m "Habsogerne Bbubmoteka LIOK
CITIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550

81 Pairi0akKTUBHOCTD U €€ BUIIbI bubmoreka LIOK



https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0a7e

https://m.edsoo.ru/ff0c1672

CTpOGHI/Ie dTOMHOTI'O d/ipa.

bubmmoreka IIOK

82
HyknoHHast Mogesib https://m.edsoo.ru/ff0c18ac

a3 PapnoakTrBHBIE NIpeBpall|eHus. bubmoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4

84 PerieHuie 3a/1au 110 TeMe: bubmmoreka LIOK
"PasoakTrBHbBIe NTpeBpaljeHus" https://m.edsoo.ru/ffOc1b4a

85 [Tepuopg nonypacnaza
YpoK-KOH(epeHLIUs

86 "Ppa HOHK:;B[I){I)I(? W3/ly4YeHus B Bubmiorexa LIOK

7l Y | https://m.edsoo.ru/ff0c2126
MpUpoJe, MeJULIHe, TeXHUKe
SnepHble peakiuy. 3aKOHbI
87 C(')qx paHEHgﬂ 3au;1 OBOTO U Bubmaotexa [IOK
P A https://m.edsoo.ru/ff0c1c58
MaCCOBOI'0 YMCel

a8 OHeprus CBsI3U aTOMHBIX siZiep. bubmoreka [IOK
CBsI3b MaCChl ¥ SHEpPryuu https://m.edsoo.ru/ff0c1d7a

89 Peruienue 3aziau 1o teme "fnepHoie
peakuuu"

90 Peakuu cuHTe3a U flenieHus sjep. bubnuoreka LIOK
Wctounrku sHeprum CoJiHLa U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us " aepHast

91 SHepreTHKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHUN Ha
>KUBbIe OpPraHu3MbI"

[ToaroToBKa K KOHTPO/ILHOM paboTte
90 10 TeMe "DJIeKTPOMarHuTHoe I10Jie. bubmoteka LIOK

OJIEKTPOMarHUTHbIE BOJTHBI.
KBaHTOBLIE sIB/IeHUA"

https://m.edsoo.ru/ff0c223e



https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c18ac

KoHTposnbHast paboTa 1o Teme
"D 1eKTpOMarHUuTHOE MoJie.

93
O/eKTpOoMarHuTHbIE BOJTHBI.
KsaHTOBbIe AB/IeHUA"
[ToBTOpEHUe, 0000IIIEHNE.
94 JlabopaTopHble paboThI 10 KypC Bubmorexa [IOK
| P pu P | POy https://m.edsoo.ru/ff0c245a
B3aumoseiictBue Ten
[ToBTOpeHue, 00001IeHe. PemeHne
95 aCyeTHBbIX U KaueCTBEeHHBIX 3a/jau Bubmaotexa [IOK
P | fL https://m.edsoo.ru/ff0c2572
o TeMe "TernoBbie POLIECCHI
[ToBTOpeHue, 00001IeHNe. Pemerne
96 pacueTHBIX U KaueCTBeHHBIX 3a/1au Bbubmoteka LIOK
o teme "KII/I TerioBbix https://m.edsoo.ru/ff0c2a22
JaBuraresen”
[ToBTOpeHue, 06001IeHNe. PereHne
bubmoteka LIOK
97 pacyeTHbIX U KaueCTBEHHBIX 3a/au
https://m.edsoo.ru/ff0c2b30
rio teMme "KII/] anekTpoycraHoBOK"
[TorTOpeHMe, 06001eHNe.
98 JIabopaTopHbIe paboTHI 110 KypC Bubmiorexa IOK
R patop b . yPY https://m.edsoo.ru/ff0c2c52
CaeTOBbIe sIB/IeHUS
[TorTOpeHue, 0600611ieHMe. PaboTa ¢
99 TeKCTaMH 110 TeMe "3aKOHbI Bubmiorexa LIOK
\ https://m.edsoo.ru/ff0c2d6a
COXpaHeHUsI B MeXaHUKe
[ToBTOpeHUe, 06061IeHMe. PaboTa ¢
100 TeKcTamu 110 TeMme "Konebanus u Bubmaotexa [IOK
. https://m.edsoo.ru/ff0c2e82
BOJIHBI
101 [ToBTOpeHue, 0b600IeHKe. PaboTa c bubmoteka LIOK

TekcTaMu 110 Teme "CBeToBLIe

https://m.edsoo.ru/ff0c3044



https://m.edsoo.ru/ff0c3044
https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2572
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https://m.edsoo.ru/ff0c245a

saBJIeHUus"

[ToBTOpeHue, 0600IeHKe. PaboTa c

102 TekcTaMu 110 Teme "KBaHToBasg 1 1
sifepHast (pr3mKa"
OBLIEE KOJIMYECTBO YACOB I10 102 57

I[TPOI'PAMME







ITPOBEPSIEMBIE ITPEJMETHBIE PE3YJIBTATBI OCBOEHNSI
OCHOBHOM OBPA30OBATEJ/IbHOM ITPOI'PAMMbBI OCHOBHOI'O
OBIIIETO OFPA30BAHUSA

7 KITACC

Kop
npoBepsieMoro
pe3y/ibTarTa

IIpoBepsiemMble peMeTHBIE Pe3y/IbTaThl 0CBOCHHS 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOIO 00111ero o0pa3oBaHus

1.1

HCIO0JIb30BaTh M3yU€HHBIE TTOHATUA

1.2

Pa3/iniyaTh ABJIEHUA I10 OMMCAHUIO MX XdPdKTE€PHBIX CBOMCTB W Ha

OCHOBe OIIbITOB, /[EMOHCTPUPYIOIIMX JJaHHOe (PU3NUecKoe siBJieHHe

1.3

pacrio3HaBaTh MpoOsiBJieHWe M3Y4YeHHBIX (PU3UUeCKUX SB/I€HUM B
OKpY>KarollleM MUpe, B TOM Uuc/ie (U3nYeckue sIBJIeHUs B IPUPOJE,
TIPY 9TOM TIepeBO/IMTH MPAKTUUECKYIO 33/lauy B yueOHYT0, BbI/E/ISATh

CylLllecTBeHHbIe CBOMCTBA (MIPU3HAKKM) (pr3ruecKux siBJIeHUH

1.4

OMHWChIBaTh W3yuYeHHble CBOWCTBA Tel W (U3NUYECKHe SBJIEeHUs,
UCMob3ysl (pr3UyecKre BeJUUMHBI, TP OINWCAHWW IPaBUIBHO
TPaKTOBaTb (PU3MUECKHUN CMBICT MCIIO/b3yeMbIX BEJUYMH, UX
ob0o3HaueHUss W eAWHULBI (PU3MYECKUX BeMWYMH, HaxOAWUTb
dopmy/bl, CBsA3bIBAIOLMe [AHHYHO (U3MUECKYH0 BEJMUMHY C
JPYTMMHU  BeJIMYMHAaMH,  CTPOUTh  TpaduKud  H3yUeHHbIX

3aBUCUMOCTeN (Pr3UUeCcKUX BeJTUYUH

1.5

XapaKTepr30BaTh CBOWCTBA TeJl, (U3UUeCcKue sIBJIeHUsI U MIPOLeCChl,
VICTIOJIb3ySl W3Yy4YeHHble 3aKOHbI, TNPU 3TOM [aBaTh CJIOBECHYIO
(GOopMy/MpOBKY 3aKOHa M 3alMCbiBaTb €ro MaremMaTh4yeckKoe

BBIDpdXKE€HHE

1.6

00BSICHATD (pU3MUECKHe SIBJIEHMS, TTPOLIECCHI U CBOMCTBA TeJl, B TOM
yhc/ie U B KOHTEKCTe CUTyalluid NpPaKTUKO-OPHEeHTUPOBAaHHOTO
XapakTepa: BbISIB/IATb MPUUMHHO-C/IE[ICTBEHHbIE CBSI3W, CTPOUTH
o0BsicHeHWe M3 1 — 2 JIOTHYeCKMX IIaroB C OMopow Ha 1 — 2
W3y4YeHHBbIX CBOMCTBa (PU3MUeCKUX SIBJIeHUM, (U3UUeCKUX 3aKOHa

NI 3dKOHOMEPHOCTHU




1.7

pellaTh pacyéTHbIe 33/jaui B 1 — 2 [1elCTBUS, UCII0Nb3Ysl 3aKOHBI U
dbopMysibl, cBsi3biBarolue (U3MUeCKWe BeJWYMHbI: Ha OCHOBE
aHa/v3a yC/IOBUS  3a/lauyd  3alMCbiBaTb  KpaTKOe  yCJ/IOBUE,
MO/ICTaB/SATh (U3UUYECKHe BeUUMHbI B (OPMYJbI U TMPOBOJUTH
pacuéThl, HAXOAWTh CIIPAaBOUHBIE JaHHbIe, HEOOXOAUMbBIE ISt
pellileHUs1  33/lay, OLIEHMBaTh pEaJMCTUYHOCTb  T0JIyYeHHOU

bur3MUeCcKoil BeIMUMHbI

1.8

pacrno3HaBaTh TPO0/IeMbl, KOTOPble MOXKHO DEeILIUTh TPH TTOMOILU
(M3MYeCKUX MeTOJOB, B OIMCAHWU MCC/Ie[0OBaHUS BBIJEATh
rpoBepsieMoe  MpeAroyiokeHue  (TUIOTe3y),  pa3nuuatb U
WHTEpPIIPeTUPOBATh TIOyUYeHHBIA pe3y/IbTaT, HaXOAWUTh OIIMOKH B

X0Je OIlbITa, Ae/1dTh BIBOAHI I10 €ro pe3y/ibTdTaM

1.9

TIPOBO/JIUTh OMBITHI T10 HAOJOZEHNI0 (U3UYECKUX SIBJIEHUNA WIN
dbu3nueckux  CBOWCTB  Tei:  (OPMy/JMpOBaTh  TpPOBepsieMble
TIPe/TIONIOKEeHUs, COOMpaTh  yCTAHOBKY U3  TIPeJJIO’KeHHOTO

000py/10BaHusl, 3aNMCHIBATh X0/, OTbITA ¥ (HOPMYIHMPOBATh BBIBO/[bI

1.10

BBITIOJIHATH TPsIMbIe W3MEPEeHUs1 C MCIO0J/Ib30BaHWeM aHa/IOrOBbIX U
UPOBBIX MPUOOPOB, 3aMMChIBaTh TIOKA3aHUsI TIPUOOPOB C YUETOM

3alaHHOM abCOJTIOTHOM MOTPeIIHOCTH U3MepeHUi

1.11

NPOBOJUTh ~ WCC/IeZlOBaHUE 3aBUCHMMOCTH OZJHON  (pusnueckoi
Be/IMUMHBI OT JPYTOM C MCIO/Ib30BaHUEM IPSIMBIX H3MepeHUH,
yuacTBOBATh B TJIAHUPOBaHWM yueOHOTO MCC/IeIOBaHus, COOMpaTh
YCTAaHOBKY U BBINOJIHATh HW3MepeHus, C/efys TNpefI0KeHHOMY
IJlaHy, (UKCHMpOBaTh pe3y/bTaThl IIOJYYEHHOM 3aBUCHUMOCTU
¢U3MUeCKUX BeJTMUMH B BU[lE TIPeZJIOXKEHHBIX TabuI] U TpaduKoB,

AeJ1IaTb BBIBOJEI 10 Pe3y/IbTaTdM UCC/1eJOBaHHWA

1.12

NIPOBOJUTh KOCBEHHble M3MepeHUs (PU3NUeCKUX Be/UYWH, C/lefys
NpeJi/IOKeHHOW  WHCTPYKLMU: TIPU  BBINOJHEHWM H3MepeHun
cobvpaTh 3KCIIePUMEHTa/IbHYI0 YCTAHOBKY U BBIUMC/ISITH 3HaUeHHe

UCKOMOU BeJIMUNHEI

1.13

cobnroiaTh TpaBW/Ia TeXHWKWA Oe3omacHocTh Tipu  pabore c

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKa3blBaTb TMPUHLMNBI [€HCTBUST TNPUOOPOB U TEXHUUECKUX
YCTPOWCTB, XapaKTepu30BaTb IPUHLMIbLI [IeMCTBUS HW3yUeHHbIX

HpI/I60p0B N TeXHHUUYeCKHX YCTpOﬁCTB C TMOMOLIBKO KX OIIMCaHMHi,




HCIOJIb3ysd 3HAHUA O CBOMCTBax (I)I/I3I/I‘-IECKI/IX SBJIEHUA U

HeoOxoAyMble pU3NYecKre 3aKOHbI U 3aKOHOMEPHOCTH

1.15

NIPUBOJUTL TPUMeEphbl (HAaXOAWUTh WH(MOpPMALMI0 O TMpUMepax)
MPAaKTUYEeCKOTO  MCIO/Ib30BaHWs  (DU3UYECKMX  3HAHUHA B
TIOBCEJTHEBHOM O KM3HU /i1 obecrieueHuWss 0e30MacHOCTU TIpU
obpalrlieHUd C TIpUOOpaMM M TEXHUYECKMMU YCTPOMCTBaMH,
COXPAaHEHMsI 3/I0pOBbsi U COOJIIOZIEHHS] HOPM  3KOJIOTHUECKOTO

TOBe/IeHUs1 B OKPY>Katolllen cpefie

1.16

OCYIIIeCTBJIATH OTOOP UCTOUHUKOB MH(OpMary B cet VIHTepHET B
COOTBETCTBMM C 3aJJaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe
VMEIOLLMXCsl 3HAaHUWA U MyTEM CpaBHEHHS! pa3/IMUHbIX MCTOYHHKOB
BbI/Ie/ISITh UH(OPMALMIO, KOTOPas SIB/ISeTCs NPOTHBOPEUMBOU WU

MOJKeT OBITh HeJJOCTOBEPHOM

1.17

WCTI0/Tb30BaTh npu BBIIO/IHEHUU yueOHBIX 3aJ,aHul
HAyUYHOIOMYJIIPHYI0 ~ JIMTepaTypy (PU3UUeCKOro  COZJeprKaHus,
CripaBOYHble MaTepuasbl, pecypcbl ceTd VIHTepHeT, BJafieTh
npruéMamMu KOHCITeKTHPOBaHHUS TEeKCTa, nipeoOpa3oBaHUs

vH(OopMalMY 13 OJJHOW 3HAKOBOMW CHUCTeMbI B [IPYTYIO

1.18

co3ZlaBaTh COOCTBeHHble KpaTKHWe TMUCbMEeHHble U yCTHbIE
coobujeHss Ha OCHOBe 2 — 3 WCTOYHUKOB WH(MOpPMALUH
(U3MUEeCKOro cofiep)kKaHusi, B TOM 4ucIie MyO/InYHO JeflaTh KpaTKue
Coo011eHUsI O pe3y/bTaTax MPOEKTOB WM yueOHBIX MCCIeZ0BaHUMH,
IpU 3TOM TIPaMOTHO MCIO/b30BaTh M3yUEHHbIM TOHITUUHBIN
anmapatr  Kypca  (pU3MKHY, COIPOBOXAATb  BBICTYIIEHUE

ripe3eHTaLen

1.19

NpY  BBIOJIHEHWM  yueOHBIX  TPOEKTOB U HMCC/IeOBaHUMN
pacrpeziesiitb  00SI3aHHOCTA B TPYINIIe B  COOTBETCTBUM C
MOCTaB/IeHHbIMUA ~3ajlauaMH, CJeIUTb 3a BbINIOJIHEHHWEM T[ljlaHa
JENUCTBUM, a[leKBaTHO OLIeHWBAaTb COOCTBeHHBI BK/IaZ, B
J1esITeIbHOCTD TPYTIIbI, BLICTPAMBATh KOMMYHHUKaTUBHOE

B3aHMOAeﬁCTBHe, YUUTBIBAA MHEHHE OKDY>KAKOIIKUX

8 KV/IACC

Kop

HPOBEPHEMBIE NnpeaMeTHbI€ pe3y/1bTAdThl 0CBO€HUA OCHOBHOM




MpOBepPseMOro
pe3y/bTarTa

06pa3OBaTEJIBHOI7I MnporpaMmmbl OCHOBHOI'O 06]].(61"0 06pa303amm

1.1

HCII0/1b30BdATh IMTOHATHA

1.2

Pa3/iniyaTh ABJIEHUA I10 OIMMHMCAHUIO MX XdPdKTEPHBIX CBOMCTB W Ha

OCHOBE OIIbITOB, JIeMOHCTPUPYIOLIUX JaHHOe (PU3nuecKoe siBJieHUe

1.3

pacro3HaBaTh TMPOsiBieHWe W3y4YeHHbIX (U3UUECKUX $SIB/IEHUMN B
OKpY’KarollleM MHpe, B TOM 4uc/e Gu3nueckue siBJieHUs! B PUPO/ie,
TIPY 3TOM TIepEBOJUTD MPAKTUUYECKYIO 3a/jauy B yueOHYI0, BbIJEATh

CylljeCTBeHHbIe CBOUCTBA (TIPU3HAKK) (PU3MUECKUX SIBJIEHU

1.4

OTHMChIBaTh H3yYeHHble CBONCTBA Tesll U (U3MYecKue sIBIEHUs,
UCTOMb3ysl (pr3UYecKre BeIUUUHBI, TPU OINWCAHWM IPaBUIbHO
TPaKTOBaTb  (U3WYECKUM CMBICA  HCIOMb3yeMbIX  BeIMUMH,
o0o3HaueHUssT U eJUHULIbI (U3NUECKUX BeJMYMH, HaXOJAWUTh
dopmy/bl, CBsA3bIBAIOLIMe [JAHHYHO (PU3MUECKYH0 BEJMUMHY C
JPYTMMH  BeJMYMHaMHM,  CTPOUTb  TpaduKud  U3yUeHHbIX

3aBUCUMOCTeM (h131ueCcKuX BeJIMUrH

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, (pr3nuecKue sIBJIeHUsI U TPOLeCChl,
WCIO/b3ysl W3yUeHHble 3aKOHbI, TPU 3TOM JaBaTb CJIOBECHYIO
¢opMy/NMpOBKY 3aKOHa UM 3alWChiBaThb €ro MaTeMaTuyeckoe

BbIp&KEHUe

1.6

00BSICHATD (hHU3HUUECKUe TIPOIIECCHl M CBOMCTBA TeJl, B TOM UHC/IE U B
KOHTEKCTe CHUTyalluii TPaKTUKO-OPUEeHTUPOBAHHOI'O XapakTepa:
BBISIB/IATH TIPUUMHHO-CJIe/ICTBEHHbIE CBSI3H, CTPOUTH 00BSICHEHUE U3
1 — 2 norvyecKux IIaroB C MOMOIIbI0 1 — 2 W3yueHHBbIX CBOMCTBA

br3uUecKrx sBIeHUM, GU3NUeCKUX 3aKOHa WX 3aKOHOMEPHOCTH

1.7

pellaTh pacyéTHbIe 33/laui B 2 — 3 [1eHCTBUS, UCII0/Ib3ys 3aKOHBI U
dopmynbl, CBsi3bIBarOlMe (QU3MUeCKHe BeJMYMHBI: Ha OCHOBE
aHa/M3a yCJOBUs 3a/lauM 3alyChiBaTh KpaTKOe YC/IOBHe, BBISB/IAThH
HeJJOCTaTOK [JaHHBIX [/ PelleHWs 3afaud, BhIOMPATh 3aKOHBI U
¢dopmMysibl, HeOOXOAMMBIe i1 eé pellleHus], IPOBOJUTb PacUuéThbl U
CpaBHMBaTh TOy4YeHHOe 3HaueHWe (U3NUYEeCKON BeIUUYUHBI C

HN3BE€CTHBIMH dHHBIMH

1.8

PaCrio3HaBadTb HpO6J’IeMBI, KOTOpbIE MO>XHO pelInTb IpHU ITOMOIIX
(1)I/I3I/ILIECKI/IX METOAOB, MCIIOJIb3ySd  OINMKMCaHMe HKCC/1ed0BdHNA,

BBIJEJIATH MPpOBepAeMOe TIpeArio/10KeHe, OLeHWBATE IMPABU/IBHOCTD




Mnopsda/iKa rposeieHrs UCCjie0BaHusA, Ne/1aTb BbIBOAbI

1.9

NIPOBO/IUTH OITIBITHI 10 HabO/IO/eHUI0 (U3NUYECKUX SIBIEHUH WM
¢usnueckux CBOWCTB Ten: (OPMYJIMpOBAaTh  MpOBepsieMble
TIpe/TIoNoXKeHusi, CoOMpaTh yCTAHOBKY U3  TIPeJI0’KeHHOTO

060py/10BaHusl, OMUCHIBATL X0/ OMbITa ¥ (JOPMYIMPOBATh BHIBO/IBI

1.10

BBITIOJIHATE TIPSIMble M3MepeHHs] C HCII0/Ib30BaHHUEM aHa/IOTOBBIX
npubOpOB W /IaTUMKOB  (U3WUECKUX BEJUUWH, CpPaBHUBATh
pe3y/nbTaThl W3MepeHW C Y4YéTOM 3aJaHHOM abCOJIFOTHOU

MOrpermHoCTH

1.11

MIPOBOJUTh ~ WCC/IeZlOBaHUE 3aBUCMMOCTH OJHOM  (pusrueckoi
Be/IMUMHBI OT JPYrod C MCIOIb30BaHUEM TIPSIMbIX M3MepeHMIA:
TUIaHUPOBaTh MCCJ/IeIOBaHKe, COOMpaTh YCTAaHOBKY U BBITIOJHSATH
V3MepeHus, c/efysl TpeAJIOKEHHOMY IUlaHy, (DUKCUpOBaTh
pe3y/bTaThl IMOJyUeHHON 3aBUCUMOCTH B BH/le Tabuil v rpaduKoB,

AeJIaTb BBIBOJbI 10 PE€3yJ/IbTaTdM UCC/IeJOBaHWsA

1.12

MPOBOJUTH  KOCBEHHble  M3MepeHUs]  (PU3MUeCKUX  BEJIWYMH:
TUIaHUPOBaTh ~ W3MepeHHs,  cobupaTth  3KCIepUMeHTaTbHYI0
YCTaHOBKY, C/efys TpeAJIO)KeHHOM WHCTPYKLMHM, WU BBIYUC/IATH

3HayeHHe Be/TMUYHHbI

1.13

cobmofaTh TpaBUla TeXHUKA Oe30macHOCTH Tipu  pabore ¢

nabopaTopHBIM 000py/10BaHEM

1.14

XapaKTepr30BaTh TPHUHIUIBI AE€HCTBUS W3YUYEHHBIX MPHUOOPOB M
TeXHUUeCKHUX YCTPOWCTB C OMOPOM Ha WX OINHCaHUs, UCMO/b3Ysl
3HAaHUS O CBOMCTBaXx (U3NUECKUX SBJIEHUH W HeoOXo[uMble

(I)I/IBI/I‘-IECKI/IE 3dKOHOMEPHOCTHU

1.15

pacrio3HaBaTh MPOCThbIe TEXHUUECKHEe YCTPOMCTBA U M3MepPUTEIbHbIE
npuOOpbl TI0 CXeMaM M CXeMAaTUYHbIM PHUCYHKaM, COCTaBJISITh
CXeMbl  3/IeKTPDUUECKHUX Llefled C  TOCHAeOBaTe/NbHbIM U
rapasijieJibHbIM COeJJUHEHWeM S/IeMeHTOB, pasjiuyas YC/IOBHbIE

0003HaueHus 37IEMEHTOB 3JIEKTPUYECKHUX L[el'[eﬁ

1.16

NIPUBO/IUTh TMPUMephbl (HAaXOAWTb WH(OPMAIMIO O TpUMepax)
MpaKTUYeCKOro  MCIOJ/Ib30BaHUsI ~ (M3UUeCKMX  3HaHUM B
TIOBCEJTHEBHOM KW3HM /i1 obOecrieueHWss 0e30MacHOCTH  TIPU
oOpailjeHud C mnpubopaMM U TeXHUUECKUMU YCTPOMCTBAMH,

COXpaHEHMsI 3/10pOBbsi W COOJIIOJEHHSI HOPM 9KOJIOTHUECKOTO




TIOBeJIeHUsI B OKpY»Katolllel cpefie

1.17

OCYLL|eCTBJIITh TIOUCK HH(pOpMaLMK (PU3NUECKOro COZlep’KaHus B
ceTh VIHTepHeT, Ha OCHOBe WMEIOLIUXCS 3HAaHUW U TyTEM
CpaBHEHUsI JIOTIOJIHUTE/IbHBIX UICTOYHUKOB BbIZIEJISATE UH(OPMALHIO,
KOTOpasi ~ SIBAsS€TCS ~ TPOTMBOPEUYMBOM  W/IM  MOXeT  ObITh

HeZl0CTOBEpHOU

1.18

WCTIO/Ib30BaTh TIPU  BBIMIOJTHEHUM YueOHBIX 3a/laHui  Hay4HO-
TIOMYJISIPHYIO JIATEPATypy (PU3NUYeCcKOro COJep>KaHHsl, CIpaBOUHbIE
Marepuasbl, pecypcbl ceTd VIHTepHeT; B/aZieTb MpUEMaMU
KOHCITIeKTUDOBaHUsSI TeKCTa, TIpeoOpa3oBaHusi WHGOpPMALMK U3

OZIHOM 3HAaKOBOU CHUCTEMBI B JPYTYIO

1.19

co3aBaTh COOCTBEHHble THMChbMEHHble U  KpaTKUe YCTHbBIE
coobirieHusi, 060011ass MHPOPMALIMI0O U3 HECKOJbKUX WCTOYHHUKOB
(bU3UUeCKOTO CO/iep>KaHUsl, B TOM UYHC/Ie TyO/JMYHO TMpe/ICTaBJIATh
pe3y/ibTaThl MPOEKTHOW WM WCCIel0BaTeIbCKON [leATeTbHOCTH,
MpU 3TOM TIPaMOTHO MCIOJb30BaTh M3yUEHHBbIM TOHSITUUHBIN
anmapat  kKypca  (U3UKM,  COTPOBOXJAATb  BBICTYI/IEHHE

ripe3eHTaLen

1.20

TIPY BBITIOJTHEHUY yueOHBIX MPOEKTOB U UCCIe0BaHNUN (HU3MUeCKUX
TIPOLIECCOB pacrpe/iesisiTe 00513aHHOCTH B TPyIINie B COOTBETCTBUH C
NIOCTaB/IeHHbIMU  3a/jayaMy, CJ/IefJUTb 3a BBINOJHEHWeM Il/laHa
JIeUCTBUM U  KOPPEKTUpPOBaTb €ro, aJeKBaTHO OL[€HMBAaTh
COOCTBEeHHBIM BK/IaJ, B [IeATEJIbHOCTb TPYMIbl, BbICTPaWBaTh
KOMMYHUKaTUBHOe  B3aUMOJIeHiCTBUe, TIPOSIBISII  T'OTOBHOCTh

paspeliaTb KOHQIUKThI

9 K/IACC

Kop
IIpoBepsAeMoro
pe3y/ibTara

IIpoBepsiemble MpeJMeTHbIe Pe3y/IbTaThl 0CBOEHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI OCHOBHOT'O 00111ero 00pa3oBaHus

1.1

HCII0/Ib30BAThb M3YUY€HHbIE TTIOHATHA

1.2

pa3/inuaTh SABJIEHHA I10 OINMMCAHUIO MX XdPdKTEPHBIX CBOMCTB W Ha

OCHOBE€ OIIbITOB, AEMOHCTPUPYIOLHUX OdHHOE (1)H3I/I‘JECKOE sABJ/1eHHre

1.3

PaCriO3HaBaThb TIPpOsAB/IEHHWE HKW3YyUE€HHBIX (1)I/I3I/I‘-IECKI/IX SBNIEHUN B




OKpY’KatollleM MHpe, B TOM 4ucie Gu3nueckue siBJieHUs! B IPUPO/ie,
TIPY 3TOM TIePeBOJUTD MPAKTUUECKYIO 3a/jauy B YUeOHYI0, BbIJE/ATh

CylLeCTBeHHbIe CBOWCTBA (PHU3HAKK) (PU3NUECKUX SIBJIEHUN

1.4

OIMUCHIBaTh U3yueHHbIe CBOWCTBA Ten U (GU3NUECKHe SIBJIeHUS,
WCTOJb3ysl (pr3nuecKre BeJMUYMHBI, TIPU OINHCAHWUM TIPABUJIBHO
TPakTOBaThb  (DU3MUECKUM CMBICA  UCIO/b3yeMbIX  BeIUUMH,
o003HaueHUss U eJUHULILI (U3NUECKUX BEeJWYMH, HaXOJAUTh
dbopMysibl, CBSI3bIBalOIMe [aHHYH (U3WUYECKYH0 BeUUUHY C
JPYTMMU  BeIMUMHaMH,  CTPOMTb  TrpaUKd  U3yUEHHBIX

3aBUCUMOCTeN (Pr3NUeCcKUX BeJTUYUH

1.5

XapaKTepr30BaTh CBOWCTBA TeJl, (U3NUeCKue sIBJIeHUsI U TIPOLeCChl,
VICTIO/Ib3ySl W3Yy4YeHHble 3aKOHbI, TNPU 3TOM [aBaTh CJIOBECHYIO
(GOpMy/MpOBKY 3aKOHa U 3alMCbiBaTb €ro MaremMaThyeckoe

BBIDpdXKE€HHE

1.6

00BSICHATD (hHU3HUUECKUe TIPOIIECCHI M CBOMCTBA TeJl, B TOM UHC/IE U B
KOHTEKCTe CHUTyalul T[paKTUKO-OPUEeHTHPOBAHHOIO XapakTepa:
BBISIB/IATH TIPUUMHHO-C/IE/ICTBEHHBIE CBSI3H, CTPOUThH O0BSICHEHUE U3
2 — 3 JIoTUUecKuX I11aroB C MOMOIIbI0 2 — 3 U3yUeHHbIX CBONCTBA

¢bu3nUecKrx sB/eHUN, PU3NUECKHX 3aKOHA UM 3aKOHOMEPHOCTU

1.7

peliaTth pacuéTHele 3ajaud (OnMparoIuecs: Ha CUCTeMy w3 2 — 3
ypaBHEHHI), WCIONb3ysd 3aKOHbl W (HOPMyJbl, CBSI3bIBAIOLME
¢du3nueckre BeJIMUMHBL: Ha OCHOBE aHaju3a YCJIOBUS 3aJaud
3aMMChbiBaTh KpaTKOe YCJIOBUe, BBISB/SATh HeJOCTalIUe WU
n30bITOUHBIE  JJaHHble, BBIOMpaTh 3aKOHBI W (POPMYyJIBI,
HeoOXO[UMbIe [I/Is PeIllleHHs, MPOBOJUTH PACUETHI U OIEHUBATh

pPea/TMCTUYHOCTSD ITI0/TYyYE€HHOT'O 3HAYeHUA (1)PI3I/IquKOI>'I Be/IMUHHBI

1.8

pacrio3HaBaTh MPOOJiEMbl, KOTOpble MOXXHO PELIUTb TIPH TTOMOIIA
¢busnueckux MeTOAOB, WCIOMb3ys OMWCaHWe UCC/e/[0BaHus,
BbI/Ie/IATh MPOBepsieMOe TpeAriooyKeHHe, OLIeHUBATh MPaBUIbHOCTh
Topsijika MpOBe/IeHUsT WCCIIeI0BaHus, JienaTb BBIBO/Ibl,

WHTEePIIPeTUPOBATh pe3y/IbTaTbl Hab/II0JeHHi U OTILITOB

1.9

TIPOBO/JIUTH OMBITHI 110 HaO/OAEeHNI0 (U3NUeCKUX sIBJIEHUNA WU
(U3MUeCKUX CBOMCTB TeJl: CAMOCTOSATE/IHO COOMPATh YCTAaHOBKY U3
M30bITOUHOTO Habopa 060py/[0BaHUs], OMUCLIBATL X0/ OTBITA U €T0

pe3yJibTaThl, GOPMY/IMPOBATh BbIBO/IbI




1.10

MIPOBOJIUTh TPU HEOOXOJUMOCTH CepUI0 TIPSMBIX H3MepeHUH,
oTipejiesisisi Cpe/iHee 3HaueHWe W3MepsieMod BeTMuuHbI ((POKyCHOe
paccrosiHie cobuparoreii MH3b1), 000CHOBBIBaTh BBIOOp criocoba

r3MepeHus (M3MepUTeIbHOTO TIprbopa)

1.11

TIPOBOJIUTL MCC/Ie[JOBaHUe 3aBUCUMOCTel (hH3UUeCKUX BeSTUUYUH C
WCII0/Tb30BaHHEM MPSIMbIX U3MepEeHHUH: IJTaHWPOBaTh UCC/IeIOBaHUe,
CaMOCTOSITe/IbHO COOMpaTh YCTAaHOBKY, (DUKCHPOBAThH pe3yJbTaThl
TIOJTyYeHHOW 3aBUCHMOCTH (PU3MUECKUX BEIMUMH B BUZe Tabauiu

Fpa(l)I/IKOB, Ae/1IaTb BBIBOJLI I10 pe3yJ/ibTaTaM UCC/IeJOBdHUA

1.12

NIPOBOJUTh  KOCBEHHble  K3MepeHUss (PU3MUeCKUX  BeJIMYMH:
TUVIAHUPOBaTb ~ W3MepeHus,  CoOuUpaTh  JKCIIePUMEHTAIbHYIO
YCTAaHOBKY U BBINOJHATh H3MepeHus, C/efysl MpeaJio’KeHHOU
WHCTPYKLIMY, BBIUMC/IATh 3HaueHWe BeJMYMHblI M aHaIu3MpoBaTh
MOJIyUeHHble pe3y/bTaTbl C Y4Y6TOM 3aJaHHOM IIOTPEeIIHOCTH

V3MepeHU

1.13

cobmofaTh TpaBUla TeXHUKA Oe30macHOCTH Tipy  pabore ¢

nabopaTopHBIM 000py/10BaHEM

1.14

pa3nuuaTh OCHOBHbBIE TIPU3HAKU M3YUYeHHBIX (PU3NUeCKUX MOJesieil:
MaTepua/ibHasi TOUKa, aOCOMIOTHO TBEP/AOe Teo, TOYeUHbIN
WCTOYHUK CBETa, JIy4d, TOHKas JIMH3a, TJIaHeTapHas MOZeJib aToMa,

HYKJ/IOHHAdsA MOJeJ/Ib aTOMHOI'O Apa

1.15

XapaKTepr30BaTh TPUHLUIIBI AEeWCTBUS U3YUYeHHBIX MPUOOPOB U
TeXHUUeCKUX YCTPOWCTB C OMOPOM Ha WX OINHCaHUs, UCIO/b3Ys
3HaHUsI O CBOMCTBax (U3WUECKUX SIBIEHUH U HeobOXoguMbie

¢dur3nuecKre 3aKOHOMEePHOCTH

1.16

WCIO/Ib30BaTh CXeMbl M CXeMaTUUHble PUCYHKU U3yUYeHHbIX
TeXHUUECKUX  YCTPOWCTB,  HU3MEPUTe/NbHbIX  TIPUOOpOB U
TeXHOJIOTUYECKHX TIPOL[ECCOB TIPU PelleHruH yueOHO-TIpaKTHUeCKUX
3a/lau, OMNTHYECKHWEe CXEeMbl I TIOCTPOEHMsS W300pakeHUuH B

TIJIOCKOM 3epKaJsie ¥ coOuparoliieil T1H3e

1.17

MPUBOAUTL TIpUMepbl (HaXoAuTb UWH(OpPMAIMI0 O TpUMepax)
MPaKTHUUeCKOr0  WCIO/Ib30BaHUS ~ (M3WUECKMX  3HaHWWA B
TIOBCEJJHEBHOM KU3HU [Jisi  obecrieueHWss 0e30MacHOCTU TIpU
obparieHnd C TIpUOOpaMM W TeXHUYECKMMHU YCTPOMCTBaMH,

COXpPdHEHUA 300POBbA U COGJ’II-O,ZLEHI/IH HOPM 3KOJIOTMYEeCKOI'0O




TIOBeJIeHUsI B OKpY»Katolllel cpefie

1.18

OCYILIeCTBJISITh MOUCK HMH(GOpPMaLWy (U3NYEeCKOr0 COJep)KaHUusl B
cetu VIHTepHeT, caMOCTOsATe/TbHO (hOPMYJIMPYsl TIOUCKOBBIN 3ampoc,
HaxOJUTb IIyTU OIpefe/eHusi [JOCTOBEPHOCTH  IOyYeHHOH
vH(bOpMalMi Ha OCHOBe MMEIOIIUXCSl 3HAaHWUN U [JOTIOJHUTeTbHBIX

HCTOYHHUKOB

1.19

WCTIO/Ib30BaTh TIPU  BBIMIOJTHEHUM YueOHBIX 3a/laHui  Hay4HO-
TIOMYJISIPHYIO JIATEPATypy (PU3NUYeCcKOro COJep>KaHHsl, CIpaBOUHbIE
Marepuasbl, pecypcbl ceTd VIHTepHeT; B/aZieTb MpUEMaMU
KOHCITIeKTUDOBaHUsSI TeKCTa, TIpeoOpa3oBaHusi WHGOpPMALMK U3

OZIHOM 3HAaKOBOU CHUCTEMBI B JPYTYIO

1.20

co3faBaTh COOCTBEHHBbIE TMHCbMEHHbIE W YCTHbIe COOOIIeHUs] Ha
OCHOBe HH(OpMalMd U3 HECKOTbKUX HCTOUHUKOB (PU3UYECKOro
cofiepKaHusl, TyO/IMUHO TIPe/ICTaB/ATh pe3y/bTaThl TPOEKTHOU WJIH
WCC/IeIOBaTe/IbCKOM  [IesiITe/IbHOCTH, TPU  3TOM  T'PaMOTHO
WCTIO/Ib30BaTh W3Y4YeHHbIM TOHSATUMHBINA arrmnapar Uu3yuyaeMoro
paszena GU3MKU U COMPOBOXKJAATh BBICTYIUIEHHE Tpe3eHTaljueil C

yuétoM ocobeHHOCTel ayJUTOPUM CBEPCTHUKOB

1.21

TIPY BBITIOJTHEHUY yueOHBIX MPOEKTOB U UCCIe0BaHNUN (HU3MUeCKUX
TIPOLIECCOB pacrpe/iesisiTe 00513aHHOCTH B TPyIINie B COOTBETCTBUH C
NIOCTaB/IeHHbIMU  3a/jayaMy, CJ/IefJUTb 3a BBINOJHEHWeM Il/laHa
JIeUCTBUM U  KOPPEKTUpPOBaTb €ro, aJeKBaTHO OL[€HMBAaTh
COOCTBEeHHBIM BK/IaJ, B [IeATEJIbHOCTb TPYMIbl, BbICTPaWBaTh
KOMMYHUKaTUBHOe  B3aUMOJIeHiCTBUe, TIPOSIBISII  T'OTOBHOCTh

paspeliaTb KOHQIUKThI




ITPOBEPAEMBIE OJIEMEHTDBI COAEP)XAHUSA

7 KITACC

Kop
pa3pena

Kopg
3/IeMeHTa

IIpoBepsieMble 3/1eMeHTBI CO/iep>KaHUA

®U3UKA U EE POJIb B [IO3HAHWY OKPY>KAIOIIE'O MUPA

1.1

dusvka — Hayka O Mnpupoge. SBieHus MpPUPOABL.
dusnueckue SBJIEHUS: MexXaHUYecKue, TeIlIOBbIe,

J3JIGKTpHUY€CKHUEe, MarHUTHLIE, CBETOBbLIE, 3BYKOBLIE

1.2

dusnueckre BeMMUMHBL. V3MepeHue (QU3MUECKUX
BeimurH.  Pusnueckrie mipubopel.  IlorpemrHocTsb

r3MepeHU. MeXXyHapo/Hasi cucTeMa eJJMHUI]

1.3

EcTecTBeHHOHayYHBIM MeTO/, MO3HaHUs: HabJFOZieHue,
MOCTAaHOBKA HAyYHOT'0 BOMPOCA, BbIABWKEHUE TUIIOTe3,
SKCIIEPUMEHT TI0 TIPOBEpKe TUIIOTe3, OO0bsICHeHUe

Ha0JTI0/JaeMOro sSIBJIEHUS

1.4

Onucanue (pr3nyecKux sIBJI€HUI C TIOMOLLbIO MoJesneit

1.5

[TpakTryeckue paboThI:

###Par###l13MepeHre pacCTOSTHUN.
#i#Par#t#l3MepeHrie 00bEMa >KUJKOCTH U TBEPIOTO
Tesa.

#H##Par###OnpeeneHre pasMepoB MaJibIX TeJl.
###Par###l13mepenre TemriepaTypbl NpPU TOMOLU

JKUJKOCTHOTO TepMOMeTpa U JjaTurKa TeMIiepaTypbl

I[TEPBOHAYA

JIbHBIE CBEAEHNVA O CTPOEHMU BEILIECTBA

2.1

#H##Par###CTpoeHue BellleCcTBa: aTOMbl U MOJIEKYJIBI,
VX pasMepbl. OIBITHI, [OKa3blBaroljue [AUCKpPeTHOe

CTpO€eHUe BellecTBa

2.2

###Par###]Iprokenne  yactul]  BemjectBa.  CBA3b
CKOPOCTU [IBDKEHMsS UaCTUL] C TeMIepaTypou.

BpoyHoBcKoe aBWwXeHUe, quddy3us

2.3

B3aumo/eiicTBue yacTul] BellleCcTBa: MPUTSDKEHUE U




OTTa/IKMBaHHE

24

H#H##Par### ArperaTHble COCTOSHUSA Bell|ecTBa:
CTpOeHue rasos, JKAJKOCTer u TBEPABIX
(kpucTaueckux) Tea.  B3auMocBsizsb  Mexay
CBOMCTBaMU  BelLleCTB B  pasHbIX  arperarHbIX

COCTOAHHUAX U UX dTOMHO-MOJIEKYJ/IADHBIM CTPOEHHUEM

2.5

Oco6eHHOCTH arperaTHbIX COCTOSTHUM BO/IbI

2.6

[MpakTHyeckue paboThI:

###Par###0OLeHKa uaMeTpa aToMa MeToJ0M PSZioB (C
Hcrosib3oBaHreM dotorpaduii).

#H#Par###ONbITEI  TI0  HAO/MIONEHUIO  TEIJIOBOTO
paclIMpeHys ra3os.

#i#HPar##H##OMBITEl TI0 0OHApY)XeHWIO AeMCTBUS CHJI

MOJIEKY/IIPHOTO MPUTSDKEeHHUS

NBVKEHUE Y B3AUMO/JENCTBUE TEJ

31 MexaHuueckoe JIBUKeHue. PaBHOMepHOe u
' HepaBHOMEPHOe [IBU)KeHHe
###Par###Ckopocte.  CpelHsia  CKOPOCTb  TIPH
3.2 HepaBHOMEPHOM /[IBW)KeHuU. Pacuét myTu U BpeMeHU
JBU)KEHUS
sIBneHue vHepIMU. 3aKOH WHepIMU. B3aumozeicTBre
3.3 TeJl KaK NPUYMHA U3MEHEHUs] CKOPOCTHU JIBVKEeHUS TeJl.
Macca kaK Mmepa UHepTHOCTH TeJia
34 #H##Par###I InotHOCTL BeljecTtBa. CBSI3b TUIOTHOCTU C
' KOJTMUECTBOM MOJIEKYJI B eJiHHIIe 00bEMa BellleCTBa
3.5 Cusia KaK XapakTepyuCTHKa B3aUMO/IeHCTBUS Tel
36 Cwuia yripyroctu U 3akoH I'yka. V3mepeHue cuibl C
' MOMOILIBI0 JUHAMOMETpPA
3.7 H###Par##H#ABeHre TAroteHus U cua Tsokectu. Cuia
' TSDKeCTH Ha Jpyrux IiaHetax. Bec tesna. HeBecomocThb
28 Cua TpeHusi. TpeHHe CKOJIb)XeHUSI U TPeHHe IOKOS.
' TpeHue B IpUpo/ie U TeXHUKe
3.9 ###Par###Cro)KeHre CWI, HalpaB/IeHHBIX IO OZHOM

NpsiMoii. PaBHOZIEMCTBYIOIIIAs CUJT




3.10

[TpakTHueckue paboThI:

OrnpezesieHde CKOPOCTHM PaBHOMEDHOTO JBUKEHUS
(m1lap¥ka B JKUJKOCTH, MOJieJId  3/IeKTPUUeCKOro
aBToMoOuss W Tak janee). OmpezeneHye cCpegHel
CKOPOCTH CKOJIbXEeHHs Opycka WM IIapuKa II0
HaK/JOHHOM TIOCKOCTU. OrmpeziesieHue TIJIOTHOCTH
TBEpLOro TeJia. OnbITHI, JeMOHCTpUpYyoLIue
3aBUCUMOCTh PacTsDKeHus (Zedopmariu) Mpy>KUHbI OT
MPWIOXKEHHOM Cu/bl. OmNbITHI, J€MOHCTPUPYIOLIME
3aBUCHMMOCTb CWJIbI TPEHUsI CKOJIb)KEHUsI OT Beca Tesa

Y XapakKTepa COTPUKACAIOLUXCS TIOBEPXHOCTeH

3.11

®u3nyeckue siBIeHYs B IPUPO/e: IPUMEpbI JBHKEHHS C
pPasMYHbIMA CKOPOCTSIMM B )KMBOM U  HEXHUBOU

TIpYpPOJe, eMCTBHE CH/bI TPEHKS B IPUPO/ie U TEXHUKE

3.12

TexHUUecKue yCTpOWCTBA: JUHAMOMETP, MOAIMITHUKN

NABJIEHUE TBEPIBIX TEJ, )KUJKOCTEN 1 I'A30B

4.1

HNaenenue TBépAoro tema. CriocoObl yMeHbIIEHUS W

YBe/IMUEHUA OdB/I€HUA

4.2

,Z[EIBIIEHI/IE rasa. 3aBHCUMOCTD AaBJj/ieHHsda TIa3a OT

00béma, TeMnepaTyphl

4.3

[Tepenaua gaBaeHusi TBEPABIMUA TeaMH, KUJKOCTSIMU

U razamu. 3akoH ITackanga. ITHeBMaTHUYeckye MalllMHEI

4.4

3aBUCUMOCTh [IaBIeHUSI JKUAKOCTH OT TyOUHBI.
F'uppocratuuecknii  mapagokc.  Coobrmaromyecs

COCyhbl. FI/I,ZLPaBJ'II/I‘JECKI/Ie MeXaHHW3MbI

4.5

Atmocepa 3emnu u  arMocdepHoe  JaBjeHHe.
[IpyuvHBl CyIIECTBOBAHMSI BO3JYIIHOW 0000YKH
3emiy. OrnbIT Toppuyuesy. 3aBUCUMOCTb
aTMOC(epHOro [aBjieHUs] OT BBICOTHI HaZl YPOBHEM

Mopst

4.6

N3mepenue atMmocdepHoro aaeneHusi. [Ipubopsl ass

V3MepeHUst aTMOC(HEPHOT0 aB/eHust

4.7

[elicTBUe >KUAKOCTH U Ta3a Ha MOTPY)XEHHOe B HUX

Tesio. BeITankuBaroias (apxviMeioBa) cuia. 3aKoH




Apxumena

4.8

[1naBanue ten. Bo3gyxoruiaBanue

4.9

[TpakTHueckure pabOThI:

VccnenoBanue 3aBUCHMOCTM Beca Tela B BOZe OT
00béMa TIOTPY)KEHHOW B JKUIKOCTb YacTH TeJa.
OrnpesiesieHre BBITAJIKMBAOLLEW CUIIbI, JeWCTBYIOLLEN
Ha Teslo, TMOrpy)kKéHHOe B JKUJAKOCTb. IIpoBepka
HEe3aBUCHMOCTHU BBITA/IKABaIOLLIeH CUJIBI,
JIeMCTBYIOLLIe Ha Tel0 B >KUJKOCTH, OT MacChl Tesa.
OnbITHI, JIeMOHCTPUPYIOLIHE 3aBUCHMOCTb
BbITA/IKMBAIOIEN CUJIbl, JEUCTBYIOLEM Ha Telo B
JKUAKOCTH, OT O0BbEMa TMOTPY>KEHHOM B JKUAKOCTb
yacTU TeJla W OT  IJIOTHOCTU  J>KUJKOCTH.
KoHcTpynpoBaHue apeoMeTpa WM KOHCTPYHPOBaHUE

JIOIKU U oripejiejieHue eé rpy30nogbEMHOCTU

4.10

dusuyeckre  sBIeEHUSI B TIPUPOZE:  BIIUSIHUE
aTMoc(epHOrO [IaB/ieHHMsI Ha JKUBOW  OpraHuU3M,

TIJIaBaHKe pPbIo

4.11

TexHUuUecKre YCTPOMCTBA: COOOIIAIOIUECS] COCYbI,
YCTPOWCTBO BOJOTIPOBO/IA, TH/[PABIMUECKUI TIpecc,
MaHoOMeTp, bapomeTp, BLICOTOMED, TIOPILIHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIHOCTDb, DHEPI'UAI

5.1 MexaHuueckasi paboTa

5.2 MexaHnueckasi MOLLIHOCTb

3 [TpocTele MeXaHW3MBI: pblyar, OJIOK, HaKIOHHAs

' M7I0CKOCTh. [IpaBuio paBHOBeCHs pbluara

5.4 [TprMeHeHMe TIpaBW/Ia PABHOBECHsI pbluara K 0J10Ky
«3o0/0TO€  TIpaBWIO»  MexaHWKU.  KosdduiueHT

5.5 M0JIe3HOTO  JIeMCTBUSL ~ MexaHu3MoB.  IIpocteie
MeXaHU3MbI B ObITY U TEXHUKE

5.6 [ToTeH1ManbHasi SHEPTUU Tesa, MOJHSATOr0 Haj, 3eM/Iéi

5.7 KuneTtnueckas sHeprus

5.8 ITonnas mexaHuueckasi SHeprus. 3aKOH WU3MeHeHUs U




COXpaHeHHs1 MeXaHUYeCKOU SHepruu
[TpakTHueckue pabOThI:
#i#Par###Onpenesienrie  pabOThl CWIbI TPEHUs TIPH
5 g PaBHOMEDHOM /IBDKEHHMH Tejla IO TOPU30HTalbHOU
' MOBepXHOCTU. lccnenoBaHWe yCIOBUM paBHOBECUs
pbluara. M3mepenve KII/I Hak/JIOHHOM IJIOCKOCTH.
W3yyeHune 3aKOHa COXpaHEeHUsI MeXaHUUeCKOM SHeprun
dusnueckre sBJeHUs B MPUPOJe: pbluark B TeJie
5.10
yesioBeKa
TexHuyeckre YCTPOMCTBA: pbluar, TMOJBWKHbBIM U
5.11 HETOABIDKHBIM ~ OJIOKM,  HAK/JIOHHAsi  IJIOCKOCT,
TIPOCThIE MEXaHU3MbI B OBITY
8 KJIACC
Kopg, Kopg
IIpoBepsiemMble 371eMeHTHI COJepPKaHUs
pa3fena 3/IeMeHTa
6 TEITJIOBBIE ABJIEHUA
OCHOBHBIE TIOJIO’KEHUSI MOJIEKY/ISIPHO-KUHEeTUUeCKOU
6.1 TEOpUM CTPOeHusl BewlecTBa. Macca U pasmepbl
' Mosiekyn.  OmbIThl, [OATBep)KAAloIje OCHOBHbBIE
TOJI0KEHUSI MOJIEKY/IIPHOKUHETUUeCKOW TeOpUU
Mopgemu TBEpAOro, JKUAKOTO M  Tra3000pasHOro
6.2 CcoCTOSTHUM BelllecTBa. Kpucrannnueckrue ¥ aMmopgHbIe
Tena
OOmbsicHeHHEe CBOWCTB Ta30B, >KUAKOCTEM U TBEPIBIX
6.3 Tes Ha OCHOBe MOJI0XKeHU N
MOJIEKY/ISIPHOKMHETUUECKON TeOPUU
6.4 CMmaunBaHMe U KarnuuIsipHbIe SIBJIEHUS
6.5 TernioBoe pacivpeHue U ckatve
66 Temnepatypa. CBsg3b TemriepaTypbl CO CKOPOCTBIO
' TeIJIOBOT'O IBW)KeHUs YaCTHL]
6.7 BnyTtpeHHss SHeprus. Crioco6b1 V3MeHeHUs




BHYTPEHHEﬁ SHepruu: TeIruvioriepeaddya WM COBepIIeHHe

paboThI

Bugper Terionepejauu: TeIUIONPOBO/IHOCTb,
6.8

KOHBEKLIUS, U3/lyueHre

KomnuectBO  TemoThl. Y[enbHasi TeNI0EMKOCTb
6.9

Bell|ecTBa

TeriooOMeH U TerjioBoe paBHOBecHe. YpaBHeHHE
6.10

TeryIoBoro OanaHca

[InaBneHve U  oOTBepeBaHUe  KPUCTA/IMUECKUX
6.11

BelleCTB. Y Jje/IbHas TeIu10Ta I/1aB/IeHUs

[Tapoobpa3oBanve u  KoHAeHcauusi. VcrapeHwe.

Kurienve. VYpenpHas Teryiotra Tmapoobpa3oBaHUs.
6.12

3aBUCUMOCTb TeMIlepaTyphbl KUTIeHUS oT

aTMoC(hepHOro JiaBJieHus
6.13 BrakHocTe BO3syXa
6.14 OHeprus TOIUIMBA. Y Zie/ibHast TeryioTa CropaHus

[Mpuniunel  paboTbl  TeruioBbIX jBurareneir  KIT/]
6.15 TeIJIOBOr'0 JBUraresis. TerioBble ABUraTe/d U 3alliUTa

OKpY’Karolllel cpefibl

3aKOH COXpaHeHWss U IIpeBpallleHUs SHeprud B
6.16

TeIUIOBBIX IIpoLjeccax
6.17 [MTpakTrueckue paboTHI:

#H#HPar###0NbITEl 0 00HApY)KeHUIO JIeMCTBUSL CUJT
MOJIEKYJISPHOI'O IPUTSKEHUS.

#H##Par###ONBITEL 110  BbIPAIJMBAHUIO KPUCTAJIOB
TIOBapeHHOM CO/A W/IU Ccaxapa.

#H#HPar###ONbITEl  TI0  HAOMIOJEHUI0  TETJIOBOIO
pacllvpeHus ra3oB, )XUAKOCTel U TBEPbIX TeJl.
#i#Par###OnpeiesieHre IaByeHUs Bo3/yXa B Oa/uioHe
LITIPULIA.

#H##HPar###ONbITh, NE€MOHCTPUPYIOLME 3aBUCUMOCTh

JIABJIEHUsT BO3/[yXa OT ero o0bEéMa M HarpeBaHHs WU




OXJIaXK/IeHUs1.
###Par### IpoBepka TUTIOTEe3bI UHEeNHHOM
3aBUCUMOCTH  [UIMHBI ~ CTOJIOMKA  JKUAKOCTH B
TEepMOMETPUYECKOU TpPyOKe OT TeMIiepaTyphbl.
###Part#Habnonenie  uU3MeHeHWs] ~ BHyTpeHHeH
JHEPryu Tejla B pe3yJibTaTe Terviorepeaud U paboThbl
BHEIIHUX CHJL.

#it#Par###llccnenoBanre sSBeHUs TeryiooOMeHa TIpU
CMeIlVBaHWU XOJI0JHOW 1 TOpsiuel BOJBI.
#H##HPar###0OnpeeneHue KOJTMYeCcTBa TenJioThl,
TIOJTyUYeHHOTO BOJOW TIPU TeruiooOMeHe C HarpeThiM
MeTa/UTM4eCKUM LIWIUHPOM.

###Par###0OnpeeneHre  yJelbHOM  TeIJIOEMKOCTU
BellleCTBa.

###Par###lcciiefoBaHue poLiecca UCIapeHus.
###Par###0npesieeHe  OTHOCUTENBHOM BJIAYKHOCTH
BO3/yXa.

#H##HPar###0OnpeeneHue yAe/bHOU TEIIOThI

I1J1aBJ/IeHHA Jib/id.

6.18

dusnueckrie SIBIEHUST B TIPUPOJe: TIOBEPXHOCTHOE
HaTsDKEHWe W KalWUISIDHbIe SIBJIEHUs B TIPUPOJE,
KpUCTa/UTbl B mpupofie, u3nyueHve  CoJHII,
3amep3aHKe BOJIOEMOB, MOPCKHe Opu3bl; 0Opa3oBaHue

POCHI, TYMaHa, UHesl, CHera.

6.19

TexHuueckue yCTPOMCTBA: KanwlIspbl, IpPUMepbl
VCTI0/Ib30BaHUs1 KPUCTAIOB, XKUKOCTHBI TePMOMETP,
JlaTYMK TemIlepaTypbl, TePMOC, CUCTeMa OTOIIeHUs
JIOMOB, TUTPOMETPHI, TICUXPOMeTp, rapoBasi TypOuvHa,

JIBUTraTe/ib BHyTPEHHET O CrOpaHusl.

SJIEKTPUYECKUNE 1 MAT'HUTHBIE ABJIEHUA

7.1

OnekTpu3anys Ten. J[Ba pojia 31eKTPUYeCKUX 3apsifioB

7.2

B3EII/IMO,E[€I‘/JICTBI/IE 3apsOKeHHBIX TeJl. 3aKoH KYJ'IOHEI

(SEIBI/ICI/IMOCTB CHJIbI B38HMO,[[€IZCTBHH 3dpPsDKEHHBIX TeJl




OT BE€/IMYMHLI 3aPAA0B U PaCCTOAHUA MEXAY TeJ'IaMI/I)

DJIeKTpUUeCcKoe roJsie. Haripsok€HHOCTh
7.3 /leKTpuueckoro rmnosg.  IlpuHiun — cymeprnosuuuu
3/1eKTPUUECKUX T1071ek (Ha KaueCTBEHHOM YPOBHe)
Hocurtenu »snekTpuueckux 3apsfioB. OjeMeHTapHbIN
7.4 3/1eKTprudecku 3apsz. Ctpoenve atoma. IIpoBogHUKM
Y [IU3JIeKTPUKU
7.5 3aKOH COXpaHeHUs 3JIeKTPUUeCKOro 3apsiza
. ONeKTpUYecKui  TOK.  YCJIOBUS  CYyILeCTBOBaHHS
' 3JIEKTPUUECKOr0 TOKa. VICTOUHMKH MOCTOSTHHOTO TOKa
[HenictBus 3/1eKTPUYeCKOro TOKa (TerioBoOe,
7.7 XUMUUECKOe, MarHuTHOe). OJeKTpUYeCKuil TOK B
JKAJKOCTSIX M rasax
78 OnekTpuyeckass Lemnb. Cuia TOKa. OJeKTpUYECKOe
. HarpsbkeHue
79 CoripotuBrieHHe TIPOBO/JHUKA. Y penbHoe
' COMNPOTHUBJ/IEHVE BelleCTBa
7.10 3akoH Oma /i1 yyacTKa Liernu
[TocnenoBaresnsHOe W Iapajule/ibHOe — COeJWHeHUe
7.11
TPOBO/IHUKOB
Pabora ¥ MOIIHOCTH 3/M€KTPUYECKOr0 TOKa. 3aKOH
7.12
xoyns — JleHua
)13 OnekTpUueckue Lenyu U MOoTpebuTend 3/eKTpUdecKoi
. sHepruu B ObiTy. KOpoTKOe 3amMbiKaHUe
[TocTosiHHBIE MarHUTHI. B3anmoercTBre NOCTOSTHHBIX
7.14
MarHuTOB
o1 MarnutHoe mone. MarHuTHoe mnojie 3eM/Id U €ro
. 3HaueHue [i/1s )KU3HU Ha 3emiie
2 16 OnbiT Opcresa. MarHutHoe 1o0Jie 3/1€KTPAYECKOTO
' TOKa. [I[ppuMeHeHye 3/1IeKTPOMarHuTOB B TEXHUKE
7.17 HelicTBle MarHWTHOI'O TIOJISI Ha TMPOBOAHUK C TOKOM.

SJ'IEKTPO,E[BI/IFaTEIIb ITOCTOSAHHOI'O TOKA.




Hcnonb3oBaHue 3JIEKTPO,Z[BI/IF8T6J'IEI7I B TeXHHUYeCKHX

yCTpPOMCTBAX U Ha TPAHCIIOPTe

Onbitel  Papagses.  fIBieHHWe  3/€KTPOMarHUTHOU

718 vHAyKuuu. [IpaBuso JleHua
OJIeKTporeHeparop. Crioco0mI MOJTyYeHUst
7.19 3JIGKTPUYECKOW  SHEePrMU.  OJeKTPOCTaHLIMA  Ha
BO300HOB/ISIEMbIX UCTOYHHUKAX YHEPTHU
7.20 [TpakTHueckue paboThI:

OnbIThl 10  HAO/MIOJEHUI0  3JIeKTpU3al[uu  Tesl
VHZYKLWeN 1 TIPYU COTIPUKOCHOBEHUHU.

WccnenoBanue [eWCTBUSL 37€KTPUYECKOTO MO/ Ha
TIPOBOJHUKM U JU3JIEKTPUKHU.

Cbopka U mpoBepka pabOThI 3/IEKTPUUECKOW IIerH
MOCTOSIHHOTO TOKa.

V3mepeHue 1 perynvpoBaHue CU/IbI TOKA.

W3mepeHue 1 perynvpoBaHue HallpsDKeHUSI.
NccnenoBanne 3aBUCHMOCTH CWIbI TOKa, WAYLIErO
yepe3 pesUCTOpP, OT COMpPOTUBEHUS] pe3nucTopa |
HaIpsDKeHUs Ha pe3nCTope.

OMBITHI, JIeMOHCTPUPYIOLHe 3aBUCHMOCTb
3/IeKTPUYECKOr0 COTIPOTHB/IEHUS] TPOBOJHUKA OT €ro
JUTVHBI, TIJIOL[aZU TOTIepeyHoro ceueHust U MaTepurara.
[IpoBepka mpaBW/ia C/OKEHUS HAMNpPSDKEeHUW TIpU
1oc/ieZloBaTe/IlbHOM COeVMHEHHWH [BYX Ppe3HUCTOPOB.
[TpoBepka npaBu/a AJisi CUIbl TOKA MPH MapaiiesbHOM
coeiHeHWUW  pe3ucTopoB. OmpezneneHrie  pabOTHI
3/IEKTPUYECKOr0 TOKa, WAYLIero uepe3 pe3uCTOp.
OmnpefeneHve  MOLJHOCTM  37€KTPUYECKOTO  TOKa,
BbI/Ie/IsIeMOM Ha pesucTope. WccnenoBanue
3aBUCUMOCTH CHJ/IbI TOKa, WAYIEro uepe3 jamriouky,
OoT HampsokeHHMss Ha Hel. Ornpepenenne  KIT/I
HarpeBaress. WccnenoBanue MarHMTHOT O

B38HMOA€ﬁCTBHH ITOCTOAHHBIX MAI'HHUTOB. I/IByLIEHI/Ie




MarHuTHOTO II0/I1 TIOCTOSIHHBIX MAarHWTOB IIpU UX
o0beJuHEeHNY U pa3zesieHnd. ViccienoBaHue AelCTBUS
JJIEKTPUUYECKOTO TOKA HAa MAarHWTHYK  CTpeJIKY.
OnbITbl, [eMOHCTPUPYIOLME 3aBUCHMOCTb  CUJIbI
B3aUMO/eMCTBUS KaTYLIKHA C TOKOM Y MarHWTa OT CHJIbI
TOKa W HarpaB/ieHWs TOKa B KaTyluke. V3yueHue
JIeWCTBUSI MarHUTHOTO TI0JI1 Ha MPOBOJHUK C TOKOM.
KoncTtpyupoBanue U HU3ydeHue paboThI
3/1IeKTPOABUTATEIS. N3mepenue KI1J
3/IeKTPO/IBUraTe/IbHOM  ycTaHOBKM.  OMbITBI IO
WCC/IeJOBAaHUIO SIBJIEHUSI 3/1eKTPOMAarHUTHON
WHAYKLWW: HWCCAe[iloBaHUEe W3MEHeHWW 3HaueHus u

HalipaBJ/IeHHWA HHAYKIJUOHHOI'O TOKa

dusnyeckue SIBeHUS B TPUPOJE: 3/IeKTPUUeCKUe

sdABJIeHUA B aTMOCCl)epe, 3JIEKTPUYECTBO  JKMBBIX

7.21 OpraHu3MOB, MarHutHoe Tiojie 3eM/id, Apeiid
TIOJIFOCOB, POJIb MAarHWTHOTO IO/ /U1 JKU3HUA Ha
3emiie, MOJISIPHOE CUSTHUE
TexHuYeckre yCTPOMCTBA: 3JIEKTPOCKOII, aMIIepMeTp,
BOJbTMETP,  PeOCTaT, CUETUYUMK  3JIeKTPUUeCKOU
SHepruu, 3/1eKTPOOCBETHUTE/IbHbIE nipubopBHl,
7.22 HarpeBaresbHble 3JIEKTPOTIPUOOPEI (mpumepst),
3/IeKTpUUECKHe  TpeJJOXpaHUTeMM, 3eKTPOMAarHur,
37IeKTPO/IBUTaTe/b  MOCTOSHHOTO TOKa, TreHepaTop
MOCTOSIHHOT'O TOKa
9 KJTIACC
Kopg Kopg
[IpoBepsiemble 3/1eMeHThI COJEeP>KaHUs
paszena 3/1eMeHTa
8 MEXAHWYECKUE ABJIEHUA
8.1 Mexanuueckoe [BWKeHWe. MarepuasnbHasi TOUKa.
Cucrema orcuéra




8.2

OTHOCUTENBHOCTh MeXaHNUeCKOI0 ABHOKeHUA

8.3 PaBHOMepHOe TIpsIMOJ/IMHeHOe JBKeHHe
###Par###HepaBHOMepHOe TpSIMONTMHEHOe
8.4 gewkeHre. CpejHsii M MIHOBEHHass CKOPOCTb Tesia
IIpY HEPaBHOMEPHOM [IBHKEHUHU
gc YckopeHue.  PaBHOyCKOpeHHOe — TIPSIMOJIMHEWHOe
' JIBIKEeHHEe
8.6 ###Par###CpoboaHoe nmageHue. OnbIThl ["amues
###Par###PaBHOMepHOe [BUKEHUEe T10 OKPYKHOCTH.
8.7 ITepuog u uacTora obpaiienus. JInHelHas U yriaoBas
cKopocTu. LleHTpoCcTpeMuUTe/IbHOE YCKOpeHHe
8.8 [TepBsbiii 3akoH HbroTOHA
8.9 Bropoti 3akoH HeroToHa
8.10 Tpetuii 3akoH HbroTOHA
8.11 H#A#Par###] [pyHLMIT Cyneprio3suLuu CUiI
8.12 Cwuia ynpyroctu. 3akoH I'yka
8.13 #H##Par###Cuna TpeHUs:: CWIa TPEHHUS CKOJIbXEeHUS,
' Cu/a TPeHUsl MOKOos1, APYTue BUbl TPEHUS
8.14 #H##Par###Cuna TsKeCTMU U 3aKOH  BCeMHPHOTO
' TSTOTEeHHs. Y CKOpeHHe CBOOOHOTO TafieHust
815 [Oewxenve tuiaHer BOKpyr ConHua. Ilepsas
' KOCMHUeCKasi CKOpocTb. HeBecOMOCTb 1 reperpysku
816 PaBHOBecve MaTepuasbHOM TOUKH. AOCOOTHO
' TBEpZ0€ TeJIo
###Par###PaBHOBeCre TBEPAOT0 Tesa C
8.17 3aKpeIIEHHOM OCBI0 BpallleHus. MOMEHT CHUJbL.
Lentp TsKECTH
Nmnynsec Tena. U3MmeHeHue wmry/ibca. VIMITyabC
8.18
CUJIBI
8.19 3aKOH COXpaHeHUs UMITyJ/IbCa
8.20 ###Par###PeakTBHOE [IBU)KeHUe
8.21 MexaHnueckasi paboTa ¥ MOIIIHOCTb
8.22 Pabora cun TsOKeCcTH, yrpyroctd, TpeHus. CBsi3b




SHEpruu U paboThI

8.23

[MoTeHuanbHasi SHepPrus Tesja, TOAHATOrO Ha[

TOBEPXHOCTBIO 3eM/v

8.24

[ToTeHLManbHas SHepryst CKaTou NpPYy>KUHbI

8.25

###Par###Kunetnueckas  SHeprugd. Teopema o0

KUHEeTUYeCKOM Hepruu

8.26

###Par###3aKoH coxpaHeHUs MeXaHUUeCKO SHepruu

8.27

[TpakTHUeckure pabOThI:

OrnpefiesieHre cpefiHel CKOPOCTU CKOJIbXeHHs OpycKa
WU [IBW)KEHHUsl 1lapyKa I0 HaK/JOHHOM IIOCKOCTH.
Omnpe/ienieHre yCKOPeHUsI Tesla MPU PaBHOYCKOPEHHOM
JIBVDKEHUU T10 HAaKJIOHHOM TJIOCKOCTH.

WccnenoBanve 3aBUCMMOCTH MYTH OT BpPEMeHU TIpU
DaBHOYCKODEHHOM  [BIDKeHMM  0e3  HauvajbHOU
CKOPOCTH.

[TpoBepka ruroTe3bl: eC/ld TMPU PABHOYCKOPEHHOM
JBYDKeHUHM 0e3 Haua/lbHOW CKOPOCTU IMyTU OTHOCSTCS
KaK psiJi HeU€THbIX 4YMCes, TO COOTBETCTBYIOLIME
TIPOMEKYTKU BpEMEHHU O/IMHAKOBBI.

Wccnenoanue 3aBUCUMOCTH CUJIbI TPeHust
CKOJIB)KEHUSI OT CW/Ibl HOPMAJIbHOTO /IaB/eHUsl.
Ornpepiesienre Ko3(h@uijeHTa TpPeHHUsI CKOJIbXeHUSI.
Ornpepenienre >KECTKOCTU NPYKuHbL. OrnpezeseHue
paboThl CUbI TPeHHUsI TIPU PaBHOMEPHOM /IBWKEHUU
TeJia 10 TOPU30HTaIbHOM MoBepXHOCTU. OrpesiesieHue
paboThl CWIBI YMPYrOCTH TIPHU TIOABEME Tpy3a C
WCTI0/Ib30BaHMEM  HEMOJBW)KHOTO W TOJIBWKHOTO

O/I0KOB

8.28

dusnueckue SBIEHUS B rnpupozje: rMpu/irBbI U OTJ/IMBBI,
JABIH)KeHHe IJIaHeT ConHeyHOH CHUCTEMBI, PeaKTUBHOE

ABM)KeHMe )KUBBIX OPIraHHM3MOB

8.29

TexHuyeckue yCTPOWCTBAa: COUAOMETP, [JaTYUKHU

MMOJIOKeHHs, paCCTOAHNA U YCKODEHUA, PAKETBI

MEXAHUYECKHNE KOJIEBAHWA 1 BOJIHBI

9.1

KonebatenbHoe JIBIDKEeHUe. OcCHOBHBIE




XdPaKTePUCTHUKHU KOJ1e0aHMI: rnepuoj, YacToTa,

dAMIUINTYdd

9.2

Martematueckuid U TPY)XWHHBIM  MasTHUKM.
[lpeBpalljeHe  3Heprud  TpU  KoJiebaTeslbHOM

ABYDKEeHHHU

9.3

3aTyxatomye KosebaHus. BeiHyKeHHbIe KoeOaHusl.

Pe3onaHc

9.4

Mexannueckye BoOJiIHbL. (CBOWCTBa MeXaHUUYECKUX
BOo/H. IIpojonbHble U mMomepeuyHble BOJIHBL Jl1vHA
BO/IHBI U CKOPOCTb e  paclpoCTpaHeHus.
MexaHnueckue  BOJHBI B TBEPAOM  TeJle,

cericMUUecKyre BOJTHEI

9.5

3ByK. ['POMKOCTB U BbICOTa 3ByKa. OTpakeHue 3ByKa

9.6

WHdpasBykK U yabTpa3ByK

9.7

[MTpakTHueckue paboThI:

OrmpefiesieHrie  4YacTOThl U TMepuofa  KojebaHui
MaTeMaTUYeCKOTr0 MasiTHHKA.

OrmpesiesieHre  4yacTOThl U TepHofia  KojebaHui
MPY>KUHHOTO MasiTHUKA

WccnenoBanrie  3aBUCUMOCTH  Tiepyofa  KosjebaHui
MOZIBEIIEHHOTO K HWUTH Tpy3a OT [JIMHBI HUTH.
WccnenoBanvie 3aBUCMMOCTH  Tiepyofa KosjebaHui
NPY>)KUHHOTO MasiTHUKAa OT Macchl rpy3a. IIpoBepka
He3aBUCHMOCTH  Tepuozia  KosebaHWid  Tpy3a,
TIO/IBELIIEHHOTO K HUTH, OT MaccChl Ipy3a U >KECTKOCTH
NpyXuHbl. V3MepeHHWe yCKOpeHUsT CBOOOZHOTO

rajieHust

9.8

du3nueckue siBlIeHUs B TIPUPO/e: BOCTIPUSATHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsICeHHe, CeliCMUYecKre BOJIHBI,

L[yHaMH, 3X0

9.9

TexHuueckre yCTPOWCTBAa: 3XO0JIOT, WCIOJIb30BaHUE

yJIbTpa3ByKa B OBITY U TEXHHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 1 SJIEKTPOMATI'HUTHBIE BOJIHBI

10.1

OeKTpOMarHUuTHoe rose. OJIeKTPOMarHUTHbIE




BoJiHbI. CBOMCTBA 3JIEKTPOMATIHUTHBIX BOJIH

10.2

[ITkana 3/1eKTPOMarHUTHBIX BOJIH

10.3

DJleKTpOMarHuTHasi ripupoja cBeta. CKOpPOCTh CBeTa.

BosiHOBEIE CBOIICTBA CBeTa

10.4

[TpakTrueckue paboTHI:
M3yueHue CBOWCTB 3/€KTPOMArHUTHBIX BOJH C

TIOMOIIIbI0 MOOMTBHOTO Tesied)oHa

10.5

dusnueckue SBJI€HUS B TIPUPOjie: OMOIOTHYeCcKOoe
JeificTBMe  BUAUMOTO,  yJbTpadHOIeTOBOr0 U

PEHTIeHOBCKOI0 U3My4YeHuI

10.6

TexHuueckre yCTpOMCTBaA: WCTO0/Ib30BaHue

3JIEKTPOMArHUTHLIX BOJIH OJIA COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA

11.1

JlyueBas mozienb cBeta. ICTOUHUKU CBeTa

11.2

[IpsiMosiHeHOe pacrpocTpaHeHNe CBeTa

11.3

Otpaxenuve cBera. Ilmockoe 3epkano. 3akoH

OTPAKe€HUA CBETa

11.4

HPEJ'IOMJIGHI/IE cBeTa. 3aKoOH rpejioM/ieHUus CBETa.

[TostHOE BHYTPEHHee OTpa)keHHe CBeTa

11.5

Jlunza. Xog nyuel B UH3e

11.6

Onruueckasi cicteMa ¢oToannapara, MAKPOCKOIa U

Te/1eCKorla

11.7

'na3 kak onTuueckas cucrema. biv3opykocTe U

AaJIbHO30PKOCTb

11.8

PasnokeHne OGesmoro cBeTa B CreKTp. OMbBITHI
HrrotoHa. CnoxxeHue CIIeKTpa/lbHbIX  LIBETOB.

Hucriepcusi ceeta

11.9

[TpakTHUeckure pabOThI:

#H##Par###lccnenoBanue 3aBUCHUMOCTH yria
OTpa)KeHHUs1 CBeTOBOIO JIyua OT yIJla NafleHus.
#it#Par##lI3yueHne XapakTepUCTUK U300paKeHUs
rpefiMeTa B IUIOCKOM 3epKarie.
###Par###lccnejoBanve 3aBUCUMOCTH yria

MpejioMJ/iIeHUs CBETOBOI'O Jiydd OT yIJVid IIdaJ€HHS Ha




rpaHULie «BO3AYX — CTEKJIO».
#it#Par#t#llonyuenre u300pakeHUH C  TIOMOIIBIO
cobupatoliieii JIMH3bI.
###Par###0npenenenrie  (OKYCHOTO pacCTOSIHUSL U
OTNITUYECKOU CUJTbI COOUpAFOIIield TUH3BI.
#H##HPar###ONbITEI 110 pa3fioXkeHHWI0 0esioro cBeTa B
CITeKTp.
H#H##HPar###ONbITHl TI0 BOCTIPUATUIO L[BETa MpPeJMETOB
1py UX Hab/TFO/IeHUH uepe3 1[BeTOBbIe (DHUIbTPhI
dusnueckue ABIeHUA B IpUpoze: 3aTMeHus Co/HLa 1
11.10 JlyHbl, LIBeTa TeJl, ONTUYECKHe sIBJIeHUs] B aTMocdepe
(uBet Heba, pedpakius, pasiyra, MUPax)
11 TexHuyeckue  yCTPOMCTBA: OYKH,  [EepUCKOII,
' doroarmnapar, onTUYeCcKre CBeTOBO/bI
12 KBAHTOBBIE ABJIEHUA
121 OmneiTel Pe3epdopga v miaHeTapHas Mofenb aTroma.
' Mogens aroma bopa
129 Ncnyckanue u morsionjeHyde cseta aTroMOM. KBaHTEI.
' JInHeluaTble CIIeKTpPbI
12.3 PagnoakTuBHOCTB. Anb(a, 6eTa- ¥ raMma-u3aydeHust
124 Ctpoenue aroMHoro sgpa. HykyioHHas wmogesns
' aTOMHOTO s7ipa. M30Tomsl
125 PaguoakTtuBHbIe nipeBpallienus. [lepuop nosmypacrnaza
' aTOMHBIX sifiep
126 AnepHble peakyy. 3aKOHbI COXPaHeHHUs 3apsii0BOro U
' MaCCOBOT'O YMCes
OHeprus CBsI3U aTroMHbIX szgep. CBa3b MacCbl U
12.7
SHepruv
108 Peakijuu cuHTe3a u penenus spep. VcTOYHUKU
' sHepruu CoJiHLa U 3BE3]
12.9 fAnepHas >sHepretka. /[leliCcTBHMe pPaJMlOaKTMBHBIX
' V3/TyuYeHUI Ha KUBble OpraHu3Mbl
12.10 [TpakTHUeckure pabOThI:
HabsrofieHre CIUIONIHBIX Y JIMHEMYaTbIX CITIEKTPOB




U3/TyYeHusl.
VccnenoBanue TPeKOB: U3MepeHVe SHePruu 4acTHULIbI
110 TOPMO3HOMY Iy TH (110 (hoTOrpadusm).

Vi3MepeHue paiuOaKTUBHOTO poHa

dusnueckue SBIeHUSI B TPUPOJe: eCTeCTBeHHbIN

PaZiM0aKTUBHBIN toH, KOCMUYEeCKUe JIyuu,
12.11 pPaJiOAaKTUBHOE U3J/IyYeHUe TMPUPOAHBIX MHUHEPAJIOB,
JIeWCTBUE DPA/IMOAaKTUBHBIX M3/TyU€HHWHW Ha OpPraHu3M
yesioBeKa
12.12 TexHuyeckue YCTPOICTBA: CIIeKTPOCKOII,

VH/IMBU/yalbHbIA 103UMeTp, Kamepa BunbcoHa




TIIPOBEPSIEMBIE HA OI'D I10 ®U3UKE TPEEOBAHUSA K
PE3YJ/IbTATAM OCBOEHMS OCHOBHOMN OBPA30OBATEJ/IbHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA30BAHUSA

Kopg,
MPOBEPsIeMOoro
TpeOoBaHUSsA

IIpoBepsieMble TPe0OBAHKA K MPeMETHHIM pPe3y/IbTaTaM
0a30BOro ypoBHsI 0CBOEHHsI 0CHOBHOM 00pa3oBaTe/IbHOM
MPOrpaMMbI 0CHOBHOT0 00111ero o6pa3oBanus Ha ocHoBe PI'OC

[Tonnmanve ponu (U3MKM B  HayyHOW KapTWHE  MMpa;
copMHpPOBaHHOCTL 0a30BBIX TIPEACTaBIeHWHA O 3aKOHOMEPHOH
CBSI3U U [103HaBaeMOCTH SIBJIEHUI MPUPO/IbL, O PO SKCIIepUMeHTa B
¢usrke, o0 cucremoobpa3ytomield poar (U3MKKM B Pa3BUTHH
eCTEeCTBEHHbIX HayK, TeXHWKH U TexXHOJIOrui, 00 3BO/MOLUH
bu3nuecKrx 3HaHUM U UX POJIU B 1[eJIOCTHOW eCTeCTBeHHOHAyUHOU
KapThHe MHpa, O BKJa/le POCCUMCKHUX W 3apyOeXXHbIX YUuEHbIX-
(U3MKOB B pa3BUTHe HAayKH, 00bsSICHEHUE MPOLIECCOB OKPY’KaroIL[ero

MHDPa, pa3BUTHE TEXHUKU U TeXHOJIOTUM

3HaHUSI O BWJAaX MaTepuu (BEILeCTBO W TIO/Ee), O ABWKEHWH Kak
criocobe CyI[eCTBOBAaHUS MaTepud, 00 aTOMHO-MOJIEKYJISIPHOM
TEOPUM CTPOEHUs BelleCTBa, O (PM3MUYEeCKOM CYIIHOCTU SIBJI€HUM
NpUpOAbl  (MeXaHWYeCKUX, TeIUIOBBIX, 3JeKTPOMarHWTHBIX U
KBAaHTOBBIX); YME€HHe pa3/inyaTh SBJE€HUS 10 OITUCAHUI0 WX
XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JIeMOHCTPUPYHOLIMX
JaHHOe (U3MUecKoe siB/ieHWe; YMeHHWe paclio3HaBaTh IPOsIB/IeHUe
M3yUYeHHBIX (U3NUYECKUX SIBIEHUN B OKPY’KaroIl[eM MUpe, BBIJessist

WX CyIl[eCTBeHHbIe CBOMCTBA (TTPU3HAKM)

BJIEI,[[EHI/IE OCHOBaMM ITIOHATHHHOTO dalifidpaTa WU CHMBOJIMYECKOI'O
A3bIKa Cl)I/IBI/IKI/I " HCII0JIb30BaHME UX /I pelIeHHsA y‘—IE6HbIX 3aady,
YMeEHHE XapdKTepHu30BaTb CBOMCTBaA TeJ, (1)I/I3I/I‘JECKI/IE SBJIEHUSA U

TMIPOLIeCChI, UCMOb3Y$ PyHJAMeHTa/lbHble U SMIUPHUYeCKHe 3aKOHbI

YMeHre oOnNMChIBaTh H3y4YeHHble CBOMCTBA Tel M (U3NYeCKUe

sIBJIEHUS, UCIT0J/Ib3YyA (l)I/I3I/I‘-IECKI/Ie Be/TMUHHBI

BrnazieHre OCHOBaMH MeTOZIOB HAy4HOTO T[I03HAHUsI C YYETOM
cobsrosieHMst TipaBmyT Oe30racHOTro Tpy/ja: HabmofeHre GU3nyecKrux

SIBJICHUU:




yMeHHe  CaMOCTOSATe/JIbHO  cobupaTh  3KCIIepUMEeHTa/bHYH0
YCTAaHOBKY M3 [JAHHOrO Habopa 000py[oBaHMs 1O WHCTPYKLHH,
OMHWChIBAaTh XOJ, OMbITa W 3alMUCbIBaTb €ro  pe3y/bTaThl,
(hopMy/IMpoBaTh BbIBOABI;

NpOBe/ieHHe TIPSIMbIX M KOCBEHHBIX M3MepeHMH (pr3nueckux
Be/IMUMH: YMeHHe IUIaHUpOBaTb W3MepeHHs, CaMOCTOSITe/IbHO
cobvparh 9KCIIEPUMEHTATBHYI0 YCTaHOBKY TI0 HMHCTPYKLWH,
BBIUMC/ISTh 3HaueHWe BeJWYMHbI U aHa/JM3MpOBaTh I[0JyYeHHBIE
pe3y/nbTaTbl C YY6TOM 3a/laHHOM IOTPeLIHOCTU pe3yJ/bTaToB
Vi3MepeHul;

NIpOBe/leHHe HeCJIOXKHBIX ~ SKCIIepUMEHTa/IbHBbIX — UCC/Ie/lOBaHUM;
CaMOCTOSITE/IBHO COOMpaTh SKCIIEPUMEHTATbHYI0 YCTaHOBKY M
NIPOBOJUTh ~ UCC/IefloBaHWe TI0  WHCTPYKLUM, IpefCTaB/IATh
TIOTy4YeHHbIe 3aBUCUMOCTH (pr3UYeCKHX BeWYMH B BUJe Tabiui] u
rpayKoB, y4YWTHIBaTh [OTPELIHOCTH, Je/aTb BBbIBOABI [0

pe3y/bTaTaM HUCC/1eJ0BAHUA

[MToHMaHWe  XapaKTepHbIX CBOWMCTB  (U3WUYECKUX  MoOJesiei
(MaTepuasnbHas TOuKa, abCOMIOTHO TBEPJOE Tesl0, MOZeNH CTPOEeHHs
ra3oB, >KUJKOCTeHd W TBEPAbIX Tes, IJlaHeTapHasi MOJe/b aTroma,
HYK/IOHHasi MOZleJIb aTOMHOI'O siipa) U yMeHWe NPUMEeHSATb UX /s

00BsICHEHUS (I)I/IBI/I‘JECKI/IX rmpoLeccoB

YMeHune 00BSICHATH (hri3UecKue MpoLiecchl M CBOMCTBA Telsl, B TOM
yhcjie M B KOHTEKCTe CUTyal[uil MpaKkTUKO-OpPHeHTUPOBAaHHOIO
XapakTepa, B YaCTHOCTH, BBISIB/IATH IPUYUHHO-CJ/Ie[ICTBEHHbIE CBSA3U
U CTPOUTb OOBSICHEHWe C OMNopod Ha UW3yYeHHble CBOWMCTBA
¢u3nuecKrx siBJIeHUM, (U3MUecKre 3aKOHbI, 3aKOHOMEDHOCTU U

Mozienu

YMeHue pellaTh pacuéTHble 3afiaud (Ha Oa3e 2 — 3 ypaBHeHUM),
WCTIOJb3ysl 3aKOHBI W (POpPMYy/bl, CBs3bIBalOIIMe (QU3NUecKUe
Be/IMUMHBbI, B YaCTHOCTH, 3allMChIBaTh KpaTKOe YCJIOBUE 3a/jauy,
BBISIB/IATh HEJJOCTAOIIME [JaHHbIe, BLIOMPATh 3aKOHBI W (HOPMYJIBI,
HeoOXoguMble /i1 e€ pellleHus, WCIO0JIb30BaTh CIIPaBOUHbIE
JaHHble, TIPOBO/IUTh PACUYEThl W OL[eHWBATh PeaTMCTUYHOCTD
MOJIyUeHHOTO  3HaueHusi  (U3UYECKOW  BeJMUUHBLI,  yYMeHHe

orpeJieNsiTh pa3MepHOCTh (hH3UUeCKOUW BeJTMUMHBI, TT0JTyYeHHOU NPy




pelieHrn 3ad4mn

YMeHre XxapakTepu3oBaTb IIPUHLMMbBI JIeHMCTBUS TeXHUYECKUX
YCTPOMCTB, B TOM UHcJie OBITOBBIX MPUOOPOB, U TIPOMBIIIEHHBIX
TeXHOJIOTMYeCKUX MPOLIeCCOB M0 UX OMHCAHUI0, UCTIOMb3Ys 3HAHUS
0 CBOWCTBax (pr3nUecKuX sIBJIeHWH U HeoOXoAuMble (r3ndeckue

3dKOHOMEPHOCTH

10

YMeHue WCIIOb30BaTh 3HAHWSA O (U3UUECKUX SBEHUSX B
TOBCEIHEBHON >KU3HU i1 obecrieueHuss 0e30MMaCHOCTH  TIPH
obparieHUd C  OBITOBBIMH ~ TpUOOpaMM UM TeXHUUECKUMH
YCTPOMCTBAMM, COXpPAHEHHs] 37I0POBbS W COOJIIOJEHKWS HOPM
9KOJIOTUUYECKOTO TIOBeJIeHHsI B OKPY)Kalolel cpefie; MOHUMAaHHe
HEOOXOJUMOCTH TIPUMEHEHHSI JAOCTWKEHUH (U3UKU U TeXHOJIOTUi

AJI1 paliliOHA/IBHOT'O TIPUPOAOITI0/Ib30BAHUA

11

OnbIT TIOMCKa, MpeoOpa3oBaHUs W TIpeJCTaB/eHUs WH(OPMaILUu
(U3MUeCcKoro cofiepXkaHusi C MCIOJIb30BaHMEM HWH(POPMAaLMOHHO-
KOMMYHUKaTUBHbBIX TeXHOJIOTUij; yMeHue OLIeHMBAaTh
JIOCTOBEPHOCTh MOTy4YeHHOUW MH(GOpPMAlMK Ha OCHOBE MMEROIIMXCS
3HaHWW U JIOTIOJIHUTE/NbHBIX MCTOYHUKOB; yMEHHWE MCIO/b30BaTh
NpY  BBINOJIHEHWM  Y4YeOHBIX  3a[jaHW  HAYYHO-TIOMYJISIPHYIO
JMTepaTypy (PU3MYecKoro Co/lep>KaHus, CIpaBOYHble MaTepHasbl,
pecypcbl cet VIHTepHeT, BrajieHHe 0a30BbIMHM HaBBIKAMHU
npeoOpa3oBaHus MHGOPMALMM W3 OJHON 3HAKOBOW CHCTEMBI B
JpYTyl0; YMeHHe C03/laBaTh COOCTBeHHbIE MUCbMEHHbIE U yCTHBIE

coo0I1ieHrs1 Ha OCHOBe UH(MOPMAIMK U3 HECKOJIbKUX UCTOUHHUKOB




INEPEYEHD 3JIEMEHTOB COJAEPXAHUA, IIPOBEPSAEMbBIX HA OI'D
I10 ®UN3UKE

Kop IIpoBepsieMbIli 3/IeMeHT CO/iep)XKaHUsA
1 MEXAHWYECKUE ABJIEHUA
11 Mexanuueckoe [BwkeHuhe. MarepuanbHasg Touka. Cucrema OTCuéTa.
' OTHOCUTENIBHOCTD JBUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABWKeHUe. CpeJHsisi CKOPOCTb. PopmyJia [
1.2 BBIUMCJIEHUSI CPeJHeH CKOPOCTH: V = S/t
PaBHOMepHOe MpsiIMONMHeNHOoe ABWKeHre. 3aBUCUMOCTb KOOPAWHAThHI Tesla OT
BpeMeHH B C/lyyae paBHOMEPHOTO MPSIMOJIMHEMHOT'O JIBU)KEHUS:
13 x(1)=x, +vt
I'paduky 3aBUCUMOCTH OT BpeMeHH [Jisi TIPOeKI[MHM CKOPOCTU, MPOEeKLIUU
repemMeleHusi, IyTH, KOOpPAWHATbl TPU PABHOMEPHOM IPSIMOJIMHEMHOM
JIBDKEHUU
3aBUCUMOCTb KOOpDJWHATHI Tejia OT BPEMEHU B CJiyyae PaBHOYCKOPEHHOrO
TIPSIMOJTMHEMHOT'O /IBU)KEHUS:
7
Su(f) =vo, *f+ay* ;
2
@opMysbl AJi1 TPOEKLMH TepeMellieHus], MPOeKUUU CKOPOCTH U IPOeKLUU
YCKOpeHUsI TIPU PaBHOYCKOPEHHOM MPSIMOJIMHEMHOM JIBVKEHUU:
1.4 s.(D=vyy, - t+a,- L,
2
U.\'('f) =Upy T4 I,
a (1) =canst,
L):l.: - U-_I: =2a,s,
I'padviku 3aBUCMMOCTHA OT BpPeMeHHU [jisi MPOEKLUU YCKOpPEeHUsl, MPOeKLUn
CKOpPOCTH, TMPOEKLHU TepeMelleHus], KOOPAWHATbl MPU PaBHOYCKOPEHHOM
TIPSIMOJTUHEMHOM [IBU)KEHUU
1.5 CBobopHoe mafieHre. PopmyJibl, OMUCHIBAKOLIHE CBOOOHOE MMajieHre Tesa 1o
BePTUKa/IU ([BU)KEHUe Tejla BHU3 WM BBEPX OTHOCUTE/IbHO TMOBEPXHOCTU
3emsn). I'padviku 3aBUCHMOCTHM OT BpeMeHHU /i TIPOeKI[MH YCKOpEeHHUs,




MpoeKnuru CKOPOCTHM KW KOODAWHATHI IIPpHU CB06OAHOM MnaleHnun Tejd I10

BepTHKa/IN

CKOpOCTh PAaBHOMEDHOIO /IBIDKEHHUsI Tejla IO OKPY)KHOCTH. HarpapieHue
CKOPOCTH.
dopmysia /ISl BBIUMC/IEHHS] CKOPOCTH 4epe3 PajiiyC OKPYKHOCTH W TIEPHO[,
obparrieHust:

2nR

T

LlenTpocTpemMuTesibHOE ycKopeHHe. HarpaBieHHe 1jeHTPOCTPEMUTENTLHOTO

1.6 yckopeHusi. Dopmyiia A1 BBIYUC/IEHUsS] YCKOPeHUS:
2
L v
%R
dopmyiia, cBsI3bIBarOLIast epUO/, U UaCToTy oOpallieHus:
V= -
f
Macca. ITnotHoCTh BeljecTBa. @opmyJia Jj1s1 BBIYMCI€HUS TIJIOTHOCTU
fis m
1.7 V
1.8 Cuna — BekTOpHas (pu3snueckas BesuurHa. Cio)keHue CUi
1.9 SBnenne unepuyu. Ilepbiii 3akoH HeroToHa
Bropoii 3akoH HeroToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEHUsI Te/la U BeKTOpa CUJIbI, 1eHCTBYIOLLEN
Ha TeJIo
BsaumogetiictBue Ten. TpeTuit 3akoH HbroTOHa:
1.11 Fyy=-Fi
1.12 TpeHue IOKOS M TpeHue CKOJIbKeHUs. DopMyra [jis1 BbIYMCIIEHUS] MOZYJIS

CHJIbl TPEHHUA CKOJIBXKEHMS:




Hedopmaiusi Tenma. Yrmpyrue U Heyrnpyrue aedopMaljuu. 3aKOH YyMpPyroi

nedopmaiiuu (3akoH ['yka):

113 F=k-Al
BcemupHoe Tarorenue. 3aKOH BCEMUPHOI'O TATOTEHUS:
poe MM
R>
Cuna TspKecTH. Y cKopeHUe CBOOOJHOTO Ta/IeHUs.
114 dopmysia /i1 BEIYMC/IEHHUS] CUTIBI TSDKECTH BOM3M MOBepXHOCTH 3emiu: F =
mg.
[Oewxenue ryiaHet BOKpyr CosHija. Ilepsas KocMuyeckass CKOPOCTb.
HesecomocTs 1 neperpysku
Nmrysibc Tesla — BeKTOpHas pu3nyeckasi BeJIMUMHa.
1.15 p=mo
Mwmnynec cucteMsl Tes1. MIsMeHeHue uminyJisca. VIMITy/1bC CUJIbI
3aKOH COXpaHeHMsI UMITyJIbCa /151 3aMKHYTOW CUCTEMBI TeJI:
1.16 p=myly +m, U, =const
PeakTuBHOe fBUKeHUe
Mexanuueckasi pabota. ®@opmyia Jisi BBIYUCIeHUsI PaOOThI CHJIBI:
A=Fsoosa
MexaHnuecKasi MOIITHOCTb:
1.17
N2
I
1.18 Kunetnueckas v noreHyuaabHas 3Heprusi. @opmyJia 151 BBIYMC/IeHUS

KUHEeTUUeCKOW 3Hepruu:




TEOPEMa 0 KHHeTUUeCKOu SHepruun. CDOPMYJ'I(:I AJI1 BBIUMCJIEHUSA
HOTEHHH&HBHOﬁ SHEpPruu Teja, MoAHATOIO

Haj, 3eMJIei:

E_=meh
p o

MexaHuuecKast SHeprus:

E=E;+E P
1.19 3aKOH COXpaHeHWsl MexaHUueCKou sHepruv. dopmya /151 3aKoHa
COXpaHeHHUsl MeXaHUUeCKOW 3Hepruv B OTCYTCTBHe CUJI TpeHUs: E = const.
[TpeBparjeHre MexaHUUeCKOM SHePTUy NPU Ha/IMUMY CUIIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30/10TOe PABU/I0» MeXaHUKHU.
Poruar. MomeHT cunsl: M - FL.
YcnoBue paBHOBeCUs pblyara:
M +M, +..=0
1.20
[MoBY>KHBINM 1 HeroABWKHBIHN 6/10ku. KIT/] mpoCThIX MeXaHU3MOB,
n= ‘4‘]:[{H'IEEHE.H
‘4-&111:;11133313
[asyieHve TBEpZAOro Tea.
dopMyia [/151 BBIUYUC/IeHUs [JaB/IeHHs TBEPOro Tesla:
_F
P= I
191 HaBnenue rasa. ATMocgepHoe JaBjieHue.
' I'mppocTtaTueckoe aBjieHUe BHYTPU XKUJKOCTH.
dopMyiia [/ BBIYUC/IeHUs] [|aB/IeHYs BHYTPH XKUAKOCTHU:
P=pgh+ D,
1.22 3akoH Ilackansi. I'napaBanyeckui rpecc
1.23 3akoH Apxumega. Pdopmysa A onpefeseHUs] BbITAJKUBAIOLIEW CHJIbI,

JleliCTBYIOI1lel Ha Teslo, TIOTPY>KEHHOe B )KUJKOCTb WM ra3:

F_fl._I;:;_ = ng




YcnoBue niaBanus tena. [lnaBanue CyZ0B M BO3yXOIl/ldBdHHE

1.24

Mexanuueckue KosnebOaHUWs. AMIUIMTYZAQ, TIepHOJ, U 4YacToTa KosiebaHHi.

dopmyra, CBS3bIBaKOLast YACTOTY M MepUO/, KoeOaHwii:

1.25

MaremaTrueckuid ¥ TIPY)KMHHBIM MasiTHUKW. [IpeBparijeHue >sHepruv Ipu

KonebaTe/TbHOM IBW)KEHHUH

1.26

3aryxatoiye Kojebanus. BoiHyx/jeHHbIe KonebaHust. Pe3oHaHC

1.27

MexaHuuecKre BOJIHEI. HPOAOHBHLIE " I10rIepeyHbi€ BOJIHBI. ,H]'II/IHEI BOJIHBI 1

CKOPOCTh PaCrpoCTPaHeHUsI BOJTHBL

h=v-T

1.28

3ByK. ['poMKOCTB U BbICOTA 3ByKa. OTpakeHHe 3BYKOBOW BOJIHBI Ha TPaHULIE

IBYyX cpefl. IH(pa3ByK U y/ibTpa3ByK

1.29

IIpakmuueckue pabomnl

V3mepeHre cpeJHell MJIOTHOCTH BeIleCTBA; apXUMEIOBON CHIIBI; >KECTKOCTU
TIPY>KUHBI; KO(PUIMEeHTa TPeHUsT CKOJIbXXEeHHs; PAa0OThI CU/IbI TPEHWUSI, CUJIbI
YIIPYTOCTH; CpeJjHel CKOPOCTH [BM>KEHHs OpyCKa 10 HaK/IOHHOM TJIOCKOCTY;
YCKOpeHUsI OpycKa TpH [BM)KEHMU T0 HAKJOHHOH TJIOCKOCTH; YaCTOThl W
nepuojia KojebaHWM MaTeMaTHUeCKOro MasiTHWKA; 4YacTOThl W TepHoza
KosiebaHWK TIPY)KUHHOTO MasiTHUKA; MOMEHTa CWJIbI, [eMCTBYIOIIEro Ha
pbluar; pabOThl CHIbI YOPYrOCTH TIPU TIOAbEME Tpy3a C TIOMOIIBIO
HEIMO/BI)KHOTO 0Ji0Ka; paboThl CH/IBI YIPYrOCTH TIPU TOABbEME Tpy3a C
TIOMOII[BIO TIOJJBMXKHOTO OJI0Ka.

VccnepoBaHre 3aBUCMMOCTA apXHMMEIOBOW CHUJIbI OT 00bEMa MOrpy>KEHHOM
YacTH TeJla M OT IJIOTHOCTH >KUIKOCTH; HE3aBUCHUMOCTH BBITAJIKUBAOIIEH
CWIbI OT MacChl Teja; CWIbl TPEHUsI CKOJIb)KEHHSI OT CH/IbI HOPMaJIbHOTO
JaB/ieHWsT U OT pOJia TIOBEPXHOCTH; CUJ/IbI YIMPYTOCTH, BO3HUKAIOIIEH B
NIPY>KUHE, OT CTereHu zAedopMaliiy MPYKUHBI, YCKOPeHUsi Opycka OT yria
HaKJIOHA HarpaBJIstolel; Tieproza (4acToThl) KojiebaHUH HUTSTHOTO MasiTHUKA
OT JJTUHBI HUTH; TIepro/ia KosiebaHuii Mpy>KUHHOTO MasiTHUKA OT MacChl rpy3a
U KECTKOCTU TIPY>KUHBI; UCC/IeZIOBaHUE HEe3aBUCUMOCTH Tepuojia KoaebaHWH

HUTSIHOTO MasiTHHMKA OT Macchl rpy3a. [IpoBepka yc/ioBusi paBHOBeCHsI pbluara

1.30

dusuyeckue se1eHUs 8 npupooe: TIPUMEPbl [JBW)KEHUS] C Pas3/IMUHbIMU

CKOPOCTAMHU B >KMBOM Y HE>)KHBOM rnpupoje, /:[EI‘/JICTBI/IE CWJIbI TDEHUS B IIpHUPOJE




N TeXHHUKe, TIPUJIHMBBI WU OTJ/IMBBI, [ABW)XEHHE IIJIdHET ConHeuHoOH CHUCTEeMBI,
pPeakKTHBHOE€ [BW)X€HHE JKMUBBIX OpPraHM3MOB, PpbIYdl'M B TeJ/ieé UYe/I0BEKa,
BJ/IMsAHHE aTMOC(i)epHOI’O AaBJ/IEHHsA Ha >KHUBOM OpraHuvsmM, Il/laBadHHE pLIG,
BOCIIpUATHE 3BYKOB J>XMBOTHBIMH, 3€eMJIETDSACEHUE, celiCMUUYeCcKHue BOJIHBI,

L[yHaMH, 3X0

TexHuueckue ycmpolicmea: CIUAZIOMeTp, AATUYMKW TIOJI0KEHUs, PaCCTOSTHUS U
yCKOpeHUs, AWUHAMOMETp, TOJIIMIHUKY, pakKeTbl, pbluar, MOABWXHbIA U

HEHOABI/I)KHBII\;I 6J'IOKI/I, HaKJ/IOHHas IIJIOCKOCTB, ITPOCTbIE€ Me€XdHW3MbI B 6LITy,

131 cooO1iaroluecst COCyZbl, YCTPOMCTBO BOJOINPOBO/A, TUAPaBIMUECKHUI Tpecc,
MaHOMeTp, OapomeTp, BBICOTOMep, TOPIIHEBOW HACOC, apeoMeTp, 3XOJOT,
WCTI0/b30BaHue yIbTPa3ByKa B ObITY U TeXHHKe

2 TEITJIOBBIE ABJIEHUA
OCHOBHbIE TI0JIOXKEHUSI  MOJIEKYJ/ISIPHO-KUHETUYECKOW TEeOpUM CTPOEHUsI

2.1 BellectBa. Mojie TBEPAOTO, JXUAKOTO M Ta3000pa3HOTO COCTOSHUM
BewjectBa. Kpucrannmueckue v amopgHsble Tena

55 [erxenre yactul, BeljectBa. CBA3b CKOPOCTM [BWKEHMUs 4YacCTUL] C

' Temriepatypoil. BpoyHoBcKoe aBrkenue, auddysus

2.3 CMmaurBaHue U Kallu/UISpHbIe BJIeHUs

2.4 TernioBoe paciivpeHue U ckaTue

2.5 TeruioBoe paBHOBecue

26 BHyTpenHsis 3Heprusi. PaboTa u Teruionepefaua Kak CrocoObl M3MeHEeHUs

' BHYTpPEHHel Hepruv

2.7 Buzbl Tenionepesaun: TeryionpoBOAHOCTb, KOHBEKLINS, U3/TyYeHHe
HarpeBanve wu oxnaxzaeHve Tten. KoJM4ecTBO TeIUIOTHL. Y AeabHast
TeIVIOEMKOCTb:

2.8 : \

Q=cm(t,—1,)
3aKOH COXpaHeHUsl SHeprMy B TeIUIOBBIX Ipolleccax. YpaBHEHHE TeIJIOBOIO
banaHca:

2.9

Q1 _Qg +..=0
2.10 Vcnapenre u KoHfeHcalys. l3MeHeHue BHYTpPeHHeld 3Hepru B IIpoljecce

HCMapeHrusd W KOHOEHCALUH. Kunienne JKUJIKOCTH. Y,qeanaH TervioTa




napoobpa3zoBanus: L = Q/m

2.11 BnaxxHocTs Bo3gyxa
[lnaBneHve W KpucTa/u3auus. V3MeHeHWe BHYTDeHHeW SHEpPruv IpU
TI/IaBJIEHVY M KPUCTa/UIA3aLvU. Y lesibHast TeryioTa I/1aB/IeHust:

2.12

A=2
m

BHyTpeHHsI1 3Heprus cropaHvs TOIUIMBAa. YJe/ibHas TeIloTa CropaHus

2.13 TOIUIMBA: q = Q/m

2.14 [TpuHIUIBI paboThI TerIoBbIX ABuratenei. KI1/I TerioBoro ABurarens
IIpakmuueckue pabompl
W3mepeHue y/ie/ibHOM TeMI08MKOCTH MeTa/UTMUeCKOro LIUIMHAPA; KOMUYecTBa
TEeIUIOThl, TOJYYEeHHOTO0 BOZON KOMHATHON TeMriepaTypbl (MKCHUPOBAHHOM
Macchbl, B KOTOPYIO OIYyLeH HarpeTbli LWIWHAP; KOJIUUeCTBa TeIIOThI,

2.15 OTJAaHHOI'0 HarpeTbIM LIWIMHZPOM, MOC/e ONyCKaHWs ero B BOAY KOMHAaTHOU
TeMIepaTypbl; OTHOCUTE/JBbHOM B/I&XHOCTU BO3/yXa; YJenbHOW TeIyIOThl
raBiaeHus1 JbAa. VccienoBaHWe W3MeHeHUs Temreparypbl BOJbl TIPU
Pa3IMUHbBIX YCIOBUSIX; SIB/IEHUSI TEIJIO0OMeHa MPU CMeIIMBaHUM XOJIOJHON U
ropsiueid BoZbl; poLiecca UcrapeHust
dusuueckue si8n1eHUs1 8 npupoode: TIOBEPXHOCTHOE HaTsDKeHWEe M KalWIsipHbIe

2.16 SIBJIEHWs B TIPUPOJie, KPUCTA/IbI B TIpHUpoAe, usnydyenue CoJiHLa, 3aMep3aHue
BO/I0EMOB, MOpCKHe 6pu3bl; 00pa3oBaHUe POCHI, TYMaHa, UHesl, CHera
TexHuueckue  ycmpolicmed:  KalW/uIsipbl,  TPUMepbl  HCIOJb30BaHUS

517 KPUCTA/IJIOB, JKUJKOCTHBIM TEpMOMETp, JaTudK TeMIlepaTypbl, TepMoc,

. cucTeMa OTOIJIeHHsI [JOMOB, TMTPOMETPHBI, TICUXPOMeETp, TapoBas TypOuHa,
JIBUraTe/lb BHyTPEHHEro CropaHusi

3 SJIEKTPOMATHUTHBIE ABJIEHUA

3.1 OmnekTpusauus Tel. [IBa BUa 3/IeKTPUUeCKUX 3apsiioB

3.2 BsaumogericTBue 3apskeHHBIX Tesl. 3aKoH KyoHa

3.3 3aKOH COXpaHeHUs 3JIeKTPUUeCKOro 3apsja

3.4 OnekTprueckoe mnose. Hanpssk€HHOCTH 3yeKTpuueckoro rmnoss. [IpuHimn

CYTIepIIO3ULIMM 3/IeKTPUUYeCKUX T10/iel (Ha KaueCTBeHHOM YPOBHe)




Hocurenu JJIEKTPUYECKUX 3apsnoB. ,Z[EI;'ICTBI/IE JJIEKTPHUYECKOI'O TIIOJIA Ha

3.5
3/1eKTpUueckue 3apsi/bl. [IpOBOJHUKY U AUS/I€KTPUKU
IToCTOSIHHBINM 3/1eKTPUYECKUM TOK. JlelCTBUA 3y1eKTpudeckoro Toka. Cuna
ToKa. HampsbkeHue.
3.6 I=q/t,U=Aq
OneKTpruyeckoe CONpPOTUB/IEHUE. Y JeJIbHOe 3/IeKTpUUYeCKOoe CONPOTUB/IeHYe:
3.7 R = pl/S
3.8 3akoH Oma A1 yyacTka ssektpuueckoit tenu: I = U/R
[TocnenoBarenbHOE COejMHEeHKEe TTPOBOJHUKOB:
- TT=TT T- R—
I :I-}.. '[z' —'[z'l _'[z'-}.. R—Rl _R-}
3.9 [TapannensHOe coefjiHeHHe NTPOBOJHUKOB PABHOI'O COMPOTUBJ/IEHUS:
U=U,I=I+I;R=—.
-7 ST 2
CwMelliaHHbIe COeIMHEeHUS IPOBOJHUKOB
Pabota 1 MoIHOCTE 31eKTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH [Ixoyss — JleHua:
3.11 2
: O=I"-R-t
310 OnbIT Opcrefa. MarHuTHOe ToJie MPSIMOTO TMPOBOJHMKA C TOKOM. JIMHMK
N
MarHMTHOM UHJYKLUU
313 MarnuTHoe T0/71e TOCTOSSHHOTO MarHuTta. B3auMopencTBue MNOCTOSIHHBIX
MarHuTOB
3.14 [elicTBYe MarHATHOTO T10J1s1 Ha POBOJAHUK C TOKOM
3.15 OnbiTel Papajies. SABneHue 3/1eKTpOMarHuTHOW UHAYKLMU. [IpaBusio JleHiia
3.16 ITpakmuueckue pabombil

V3mepeHre  37eKTPUUECKOTO  COTIPOTHBJ/IEHUS  PE3WCTOPa;  MOIIHOCTH
3JIEKTPUYECKOT0 TOKa; pabOThI 3/1eKTPUYECKOT0 TOKa.

I/ICCJ'IE,E[OB&IHI/IE 3dBUCHMMOCTH CHJIBI TOKd, BO3HHUKAIOIIEro B IIPOBOJIHHUKE




(pesucTopbl, JlamMrioyka), OT HamnpspKeHWss Ha KOHI[aX [IPOBO/IHUKA,;
3aBUCUMOCTH COTPOTHUBJIEHUS OT [JIMHBI TIPOBOJHMKA, TUIOM[AJA €ro
TIOTIePeYHOT0 CeUeHHs U Y/IeIbHOTO COTIPOTHB/IEHUS.

[TpoBepka rpaBua [ijist 3IeKTPUUECKOT0 HaTpsDKeHHs TIPY TI0C/IeJ0BaTeIbHOM
COoeJUHEeHUM TIPOBOJHUKOB; TIPaBWIA JJig CUJbl 3JIEKTPUUECKOT0 TOKa TIpU

rapa’sijieJiskHOM COe/IMHeHNY TIPOBO/IHMKOB (Pe3UCTOPbI U JIaMITOUKA)

dusuueckue sigleHuUs 8 npupode: 3JIeKTpUUeCKHe siBJieHUs B atmocdepe,

3.17 5/IEKTPUYECTBO JKMBBIX OpPraHM3MOB, MarHUTHOe Tiojie 3eMH, Jpeid
TIOJIFOCOB, POJIb MarHUTHOI'O T10J1s1 /1J151 KU3HU Ha 3eMJie, I0JIIpHOe CHUsSTHUe
TexHuueckue ycmpoticmed: 3/1eKTPOCKOII, aMIiepMeTp, BOJbLTMETP, pPeocTar,
CUETUMK  SJIeKTPUUECKOW SHEPruH, 3JeKTPOOCBETHUTEe/IbHbIe  MPHOOPHI,

3.18 HarpeBaTeJbHble 3J1eKTPONPHUOOPLI (mpumepsr), 3/1eKTpUYecKue
NpelOXPaHUTENH, S/IEKTPOMAarHuT, 3/71eKTPOJBUrare/b TMOCTOSIHHOTO TOKa,
reHepaTop MOCTOSHHOI'O TOKa

3.19 OJIeKTpPOMarHuTHbIe BOIHBI. [11Kasa 3/1eKTpOMarHuTHBIX BOJTH

3.20 JlyueBasi Mozienb cBeTta. IIpsiMonMHeliHOe pacripocTpaHeHre CBeTa

3.21 3aKkoH oTpakeHus cBeTa. [10cKoe 3epkano

3.22 [Tpenomnenve cBeTa. 3aKOH IMpeJIOM/IEHHS CBeTa

3.23 [dwcrniepcusi cBeta

394 JIunza. Xop nydeid B muH3e. POKYCHOe paccTosiHUe MUH3bL. OnThueckas cujia

. JvH3bl: D = 1/F

3.25 ['n1a3 Kak ontuueckasi cuctema. OnTuueckuie IpuOOpPbI
IIpakmuueckue pabombl
#i#Par###l13MepeHre ONTUYECKOM CUbl coOuparoleil MMH3bI, (HOKYCHOrO
pacctosiHusi cobuparoiield MH3BI (TI0 CBOWCTBY paBeHCTBA pa3MepoB
rpeMeTa ¥ M300pakeHus], KOr/ia TpeIMeT PacriojioKeH B ABOMHOM (oKyce),

3.26 TI0Ka3areJis [IpeIOMJIeHUsI CTeK/Ia.

#iH#Par###llccneoBaHre CBOMCTBA M300pakeHUs], MOTYUYEHHOTO C TIOMOIIbIO
cobuparorieli MH3bI; U3MeHeHUs1 (POKYCHOTO PACCTOSIHUSI ABYX CJIOMKEHHBIX
JIMH3; 3aBUCUMOCTH YIJa MpeJIoM/IeHHs CBeTOBOIO Jiyya OT yIJa MajeHus Ha
rpaHuLie «BO3[yX — CTEKJIO»

3.7 dusuueckue seneHusi 8 npupoode: 3atMeHusi ConHua v JIyHbl, LiBeTa Ter,

' OTNITUYeCKHe siBjieHrs1 B atMocdepe (1iBeT Heba, pedpakiiyisi, paiyra, MUPax)

3.28 TexHuueckue ycmpolicmea: OUKH, Tepuckomr, ¢oToarnrmnapar, ONTUYecKue




CBETOBO/bI

4 KBAHTOBBGIE ABJIEHUA
41 PaguoakTBHOCTE. Anbda-, 6eTa-, raMMa-u3nyueHus. Peakiyuy ambga-u Oeta-
' pacniazia
40 OnbiTel Pesepdoppa mo paccessHuto anb(a-uactuil. [InaHeTapHas Mozenb
' aToma
4.3 CocTtaB aTOMHOTO sifipa. MI30TOrbI
4.4 [Tepuof nonypacnaza aTOMHBIX s7iep
4.5 SApnepHble peakiyy. 3aKOHbI COXpaHeHHUs 3aps0BOr0 U MacCOBOI'O UKMCeI
dusuueckue seneHUsi 8 npupode: eCTeCTBEHHbINM paJuOaKTUBHBIA (DOH,
4.6 KOCMHUUYeCKHe JIyud, paJiMOaKTUBHOE U3J/lyueHUe TMPUPOJHBIX MHUHepasoB,
JleNCTBUE paZiIMOaKTHBHBIX M3/yueHUI Ha OpraHu3M 4esioBeKa
47 TexHuueckue ycmpolicmeda: CIEeKTPOCKOI, WHAWBHYaJbHBINA [O3WMETD,

Kamepa BurbcoHa, siiepHast SHepreTuka




YUYEBHO-METOJUYECKOE OBECIIEYHEHHWE
OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI /151 YYEHUKA

» ®u3mKa: 7-# Kmacc: 6a30BbIN YPOBEHb: YUeOHUK; 3-e U3fiaHue,
riepepaboTanHoe I[epwimkud .M., iBaHoB A./. AKIjnoHepHOe 0O0II[eCTBO
«3naTenbcTBO «lIpocBelleHue»

* ®u3mka: 8-i1 Knacc: 6a30BbIN ypPOBEHB: YUueOHUK; 3-e U3ZiaHue,
nepepaboTtanHoe [lepoitikuH V.M., IBaHoB A.W. AKijoHepHOe 0011eCTBO
«3natenbcTBO «lIpocBeleHve»

*» ®u3umka: 9-i Knacc: 6a30BbIN ypOBeHb: YueOHUK; 3-e U3faHue,
niepepaboranHoe Ilepwiikud .M., I'ytHuk E.M., ViBaHoB A.W. u ap.

Ax1oHepHoe o0111ecTBO «M3marenscTBo «IIpocBeltieHne»

METOINYECKHNE MATEPHUAJIbI VI YUUTEJIA

 H.B.®unoHoBuu MeTtouueckoe rnocobue K yueO6Huky IlepsiikuHa V.M.
dusuka 7 knacc. 6-e usganve. Mocksa: Jpogda-2020.
* H.B.®unonosuu MeTouueckoe rocobue kK yuebHuky IlepbiikuHa V.M.
du3mka 8 kmacc. 6-e uzganve. Mocksa: [poda-2020.
* H.B.®unonosruu Metoguueckoe nocobue K yueOHUKY ITepoiiikuHa V.M.

du3uka 9 knacc. 6-e uzganve. Mocksa: [poda-2020.

IIUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI 1 PECYPCbI CETHU
MHTEPHET

* lHTepakTrBHOE yuebHOe Tocobue "HarnsigHas MaTtemaTtrka'.Cepust
"HarnsaHas wkona". M3patensCcTBo "OK3ameH".

» @efepasibHbIN MHCTUTYT TeJjlarornueckux usMmepenui https://fipi.ru/
* Cupuyc. OH-naiiH edu.sirius.online

» Maremarnueckue 3TIO/bI etudes.ru



