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ITOSACHUTEJ/IbHASA 3AITNCKA

[Tlporpamma 10 (u3MKe Ha YpOBHE OCHOBHOrO 00ilero o6pa3oBaHUS
cocTaB/ieHa Ha OCHOBe TIOJIO)KeHWM W TpeOoBaHMI K pe3y/jbTaTaM OCBOEHUs Ha
6a30BOM ypOBHe OCHOBHOW 00pa3oBaTelbHOW IMPOTPAMMBbI, TIPe/[CTaBIeHHbIX B
®I'OC 000, a Takxe ¢ yuétoM (heepanbHOM paboueii TPOrpaMMbl BOCITUTAHUS U
Konrenmu riperniofiapaniust yuebHoro npeamera « DU3uka».

CopepkaHve mnporpaMMbl IO (U3MKe HarpaBieHO Ha (opMHUpOBaHue
€CTeCTBeHHOHAYYHOW TPaMOTHOCTH OOy4YaloIMXCsi W OpraHM3aldi0 H3y4deHUs
(GY3UKM Ha [edaTe/lbHOCTHOU OCHOBe. B mporpamme mno (usvke yuuTBHIBarOTCA
BO3MOXXHOCTH yueOHOTO TipegMmeTa B peanm3aiuu TpeboBanuii ®I'OC OO0 k
TIJITAHUPYEMbIM JTMYHOCTHBIM W MeTarpeAMeTHbIM pe3y/ibTaTaM 00yueHus], a TakxkKe
MeXIpeZMeTHbIe CBSI3U eCTeCTBeHHOHAYUYHBIX YueOHbIX TMpeMeTOB Ha ypOBHE
OCHOBHOTO 0011lero 00pa3oBaHUSI.

[Tporpamma 110 hH3MKe yCTaHABIMBAET paciipejiesieHre yueOHOTo MaTepHasa
10 ro/ilaM o0OyueHus (10 Kaaccam), TpejjiaraeT MpUMepPHY0 T0C/e/I0BaTeTbHOCTh
V3yuyeHUus TeM, OCHOBAHHYIO Ha JIOTUKE pa3BUTUS TPeAMETHOr0 COJep)KaHusi U
yuéTe BO3pacTHLIX 0coObeHHOCTel 00yJaroImxcsl.

[Tporpamma 1o ¢usvke pa3paboTaHa C IjeflbI0 OKa3aHUS MeTOANUeCKOu
TIOMOIIY YUUTETFO B CO3/laHKK paboueii TIporpaMMel 110 yuebHOMY TIpeIMeTy.

dusmKa sSIBISETCS CUCTeMO0OPa3yIOIKM [I7Isi eCTeCTBeHHOHAyUHbIX yueOHBIX
NpeIMETOB, TIOCKOJIbKY (U3HWUeCKWe 3aKOHbI JieXXaT B OCHOBE MPOLIECCOB H
ABJIEHUH, W3y4aeMbIX XUMHUeH, Ouosorved, acTpoHoMHer U (u3NUeCKon
reorpadgueii, BHOCUT BK/I3J] B eCTeCTBEHHOHAyuHyI KapTUHYy MWUPa,
npe/jocTaB/isieT Haubosiee sicHble 00pa3ibl TIPUMEHeHWsI Hay4yHOro MeToja
M03HaHMsI, TO eCTh Criocoba roJiyueHust J0CTOBePHbIX 3HaHWM O MHUPe.

OpHa W3 T/IaBHBIX 3a/lau (hU3MUeCKOro oOpa3oBaHHUSI B CTPYKType 0OIIero
oOpa3oBaHUsI COCTOMT B (POPMHPOBAHWM €CTECTBEHHOHAyUHOM T'DaMOTHOCTH U
VHTepeca K HayKe y 00yuaroIuxcs.

N3yuenve ¢u3uku Ha 06a30BOM YpOBHe TpeAriosiaraeT OBJajieHue
CleyIOIUMH  KOMIIETeHTHOCTSIMM, XapaKTepU3YyHIUMU eCTeCTBeHHOHAayUYHYHO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS;

e OL|eHWBaTh U MIOHUMAaTh 0COOEHHOCTH HAyYHOT'0 UCC/Ie/JOBaHUS;

e UHTEpPIpeTUPOBaTh  JlaHHble M MCIO/Ib30BaTh  Hay4HbIe
Jl0Ka3arTeJibCTBA [I/Isl OJTyuYeHuUsl BbIBO/IOB.

Llenu wu3yueHusi (PU3MKKM HAa YpPOBHe OCHOBHOTO o0OIiero obpa3oBaHUs
onpegenenbl B KoHuenmmu TmipernoflaBaHus ydeOHoro mnpegmera «®Pu3nka» B
oOpa3oBare/ibHBIX ~OpraHu3aiusx Poccuiickoit @Pegepayu, peanu3yHOIMAX
OCHOBHBIe  0011je0Opa3oBaTe/ibHbIe TIPOTPAaMMbl, yTBEP)KAEHHOW pellleHHueM



Kosnnernn MunucrtepcTBa rnipocseltieHyss Poccurickor @efiepaiii (MpOTOKOA OT 3
nekabpst 2019 r. Ne [TK4BH).
Henu usyueHus Pu3UKuU:

npuobpeTeHre WHTepeca W CTpeMJieHUs O0yYarlluXcs K HaydHOMY
V3YUYEHUIO TPUPOJbI, PasBUTHE WX HWHTE/UIeKTYa/lbHbIX W TBOPUYECKUX
CII0COOHOCTe};

pa3BUTHE TIPe/ICTaB/IeHU O HAYyUHOM MeTO/e MO3HaHus U ()OpMHUpPOBaHHe
WCC/Ie/IOBaTe/IbCKOT0 OTHOILIEHUS K OKPY Katol[M SIBJIEHUSIM;
dbopMHpOBaHWEe HAyYHOTO MHPOBO33DEHUSI KaK pe3yJibTaTa H3yueHust
OCHOB CTPOEHMsI MaTepUU U (PyHJaMeHTalbHbIX 3aKOHOB (DU3HKY;
(opMHUpOBaHHe TpeACTaBIeHUd O POaU (U3UKW [J1s Pa3sBUTHSA JPYTUX
€CTeCTBEeHHBIX HayK, TEXHUKH U TEXHOJIOTUH;

pa3BuUTHe  TIpe/iCTaB/eHUM 0  BO3MOXHBIX  cdepax  Oyayiuei
npo¢eCCUOHA/ILHOW [1eITeIbHOCTH, CBSI3aHHOW C (DM3MKOW, MOJATOTOBKA K
JanpHelieMy o0yueHHUIO B 5TOM HarlpaB/IeHUM.

IocTwkeHre 3TUX liefied TMporpamMmbl 10 (U3KMKe Ha YPOBHE OCHOBHOTO
ob11iero obpa3oBaHus 0OecrieurMBaeTCs pellieHreM CIeIyIOIINX 3a4au:

npuoOpeTeHWe 3HAHWHW O JUCKPETHOM CTPOEHHH  BeI[eCTBa, O
MeXaHUUYeCKHX, TerVIOBbIX, 3JIEKTPUUYeCKMX, MarHUTHBIX W KBAHTOBBIX
SIBJIEHUSIX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (pU3HuUecKue SIBJIEHHS C
WCTI0/Ib30BaHNeM T0/TyYeHHbIX 3HAaHUM;

OCBOEHHEe MeTO/IOB pellleHHs] TIPOCTeHIINX pacuéTHBIX 3aady C
WCIo/Ib30BaHueM (U3MUeCKUX Mo/iesieid, TBOPUECKMX U TPaKTUKO-
OpHEHTUPOBAHHBIX 3a7iay;

pa3BUTHE YMeHHI HaOMrAaTh PUPO/IHBIE SIBJIEHUS] U BBITIOHSITH OTBITHI,
nabopaTopHble pabOThl U SKCMEePUMeHTa/lbHble WCC/AeZIOBAaHUSI  C
HCTI0/Tb30BaHHEM U3MEePHUTEe/TbHBIX IPHOOPOB;

OCBOeHMe TpHUEMOB paboTel ¢ MHMOPMaIel (HU3MUeCKOro COJepKaHus,
BK/TFOYasi UH(GOpMAIIMI0 O COBPEMEHHBIX IOCTW)KeHUSIX (U3MKH, aHa/u3 U
KpUTHYEeCKOe olleHUBaHue UHhOopMaliuy;

3HAKOMCTBO €O chepamMu TIpodeCCUOHANBHON /leATeTbHOCTH, CBSI3aHHBIMHU
C ¢usuKol, W COBPeMeHHbIMH TEeXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTW)KEeHUSIX (PU3NYeCKOr HayKH.

Ha usyuenue ¢usvku (6a30Bblii ypOBeHb) Ha YPOBHE OCHOBHOTO OOIL[ETO

obpa3oBaHust oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hejieno), B 8
Ksacce — 68 yacoB (2 yaca B HeJiento), B 9 knacce — 102 yaca (3 yaca B Hejieso).



[Tpenaraemeiii B Tiporpamme 1o ¢HU3MKe TiepeyeHb 1abopaTOPHBIX PaboT U
OTILITOB HOCUT PeKOMeH/IaTe/IbHbIN XapaKTep, YUUTe/b JiejiaeT BLIOOD MpoBeieH s
nabopaTopHbIX pabOT M OMBLITOB C YUYETOM WHAWBUAYATbHBIX OCOOEHHOCTEM
o0yuaroIuxcs, CIUCKa SKCIIePUMEHTabHBIX 3alaHUM, TIpe/jjlaraeMbIX B pPaMKax
OCHOBHOTI'0 I'OCYZJapCTBEHHOT0 3K3aMeHa 1o (u3uKe.



COAEPXXAHUE OBYUEHUA
7 KITACC

Pa3pen 1. ®u3uKa U eé posib B I03HAHUU OKPY)KaloIlero Mupa.

®dusrvka — Hayka O npupoje. fByieHus npupozpl. dusnueckue sBIEHUS:
MexaHuuecKue, TervioBble, JJIeKTpUUYeCcKrue, MarHUTHbIe, CBeTOBbIe, 3ByKOBBIE.

®u3snueckrde BeIWUMHBLL. V3mepeHue (u3NUeCKUX BeMUUH. Pu3nueckue
niprbopkI. [TorpenHoCTh U3MepeHn. MeKayHapo/Hasi CUCTeMa e/IHHULL.

Kak ¢u3uka U [pyrde ecTeCTBeHHble HAyKu U3y4alOT TIPUPOJY.
EcTecTBeHHOHayuYHbId MeTOJ, TO3HaHHWsS: HabO/IO/leHre, TI0CTAHOBKA HAyUHOTO
BOTMPOCA, BbIIBU)KEeHWE TUIOoTe3, SKCTIePUMEHT T10 TPOBepKe TUTOTe3, 00bsCHeH e
HabJtro/jaemMoro siByieHusi. Onrcanve GU3NUeCKUX SIBJIEHUH C TIOMOIIIBbIO MOZiesiet.

emoncmpayuu.

1. MexaHunueckue, TeIUlOBble, 3JIeKTPUUYECKUEe, MarHUTHble, CBeTOBbIe

SIBJICHUS.

2. ®usnueckre TpUOOPBLI M MPOIielypa MPSIMBIX W3MepPEHHI aHa/IOTOBLIM M

1[M(hPOBLIM TIPHOOPOM.

JlaGopamoptble pabombl U ONbIMbL.

1. OmnpefesieHue 11eHbl Ae/leHUs 1IKa/Ibl U3MepUTebHOT0 Tprubopa.
M3MepeHrie pacCTOSTHUM.

M3mepeHre 00bEMa KUAKOCTH U TBEPAOIO TeJa.
Ornipesenienyie pasMepoB MaJbIX TeJl.
V3mepeHue TemriepaTypbl IIpA T[OMOIM >KUJKOCTHOIO TepMOMeTpa U
JlaTurKa TemIiepaTyphl.
6. IlpoBeseHue uCC/ielOBaHUs T10 MPOBEPKe TUIIOTe3bl: [aJbHOCTb IOJIETa
II1apyKa, MyIIeHHOTO TOPU30HTabHO, TeM 0oJibllle, ueM 0oJibIlle BBICOTA
TyCKa.

Pa3pen 2. IlepBoHaua/ibHblIe CBeieHUA 0 CTPOEHUH BellecTBa.

CtpoeHue BeljecTtBa: aTOMbl W MOJIeKYy/bl, WX pa3Mepbl. OIbITHI,
[I0Ka3bIBaloLl|1e AUCKPeTHOe CTPOeHue BelljecTBa.

[Bwkenne yactyl BellecTBa. (CBs3b CKOPOCTU [BWKEHUS YacTUL] C
TeMriepatypoul. bpoyHoBckoe paBwkeHuwe, auddy3us. B3auMogelcTBue 4YacTul]
Bell|eCTBa: TIPUTSKEHHe U OTTa/IKUBaHUe.

A S

ArperaTHble COCTOSTHUSI Bell[eCTBa: CTPOEHHE Tra30B, JKUAKOCTeH U TBEPIBIX
(KpucTa/inyeckux) Tesl. B3anMOCBs3b MeX[y CBOWCTBaMH BeI[eCTB B pa3HbIX
arperaTHbIX COCTOSIHUSIX M MX aTOMHOMOJIEKYJ/ISIPHBIM cTpoeHreM. OcoOeHHOCTH
arperaTHbIX COCTOSTHUM BO/BI.

demoucmpayuu.

1. Habmtopenne 6GpoyHOBCKOTO IBVKEHUSI.



2. Habmogenue auddysuu.
3. Habmogmenue  sBjieHWld,  OOBSCHSIOLIUMXCS  TIPDUTSDKEHUEM WK
OTTaJKMBAaHMEM YaCTHUL] BellleCTBa.

JlaGopamopHble pabombl U ONbIMbL.

1. OueHka JuameTpa aToMa MeTOAOM PpsioB (C  MCI0J/Ib30BaHUEM

dboTorpaduii).

2. OnbITbI 0 HAOJTIOJEHUIO TEMJIOBOT'O paclliiPeHUs ra3oB.

3. OmnbIThl IO 0OHAPY’KEHUIO [IeHCTBUSI CHUJT MOJIEKY/ISPHOTO TMPUTSKEHUS.

Pa3pen 3. /IBokeHHe U B3aMMOJ el CTBUE TeJl.

MexaHuueckoe [BWXKeHWe. PaBHOMepHOe M HepaBHOMEDHOe JIBH)KEHHe.
Ckopoctb. CpenHsisi CKOPOCTb MPM HEPaBHOMEPHOM [BMKeHUU. Pacuét nytu u
BpeMeHH JIBKeHUSI.

SilBneHvie WHeplyU. 3aKOH WHepLUM. B3auMopeilcTBue Tesl Kak IpUYMHA
V3MeHeHUs1 CKOPOCTM [BWXeHMsi Tejl. Macca Kak Mepa WHEPTHOCTH TeJa.
[TnotHOCTE BewjecTBa. CBfI3b IJIOTHOCTHM C KOJMYECTBOM MOJIEKYJl B eJWHHLIE
o0BEMa BelljecTBa.

Cusa Kak xapakTepucThKa B3auMojeicTBus Tesa. Cua yrpyrocTd U 3aKoH
['yka. M3mepeHure cuiibl C MIOMOLLBIO AUHAMOMeTpa. fBjieHUe TATOTEHUS U CUJla
TspKecTd. Cujia TsDKeCTH Ha [pyrux raHerax. Bec tena. Hesecomocts. CrioxxeHue
CWJ/I, HafpaB/IeHHbIX 10 OAHOM mpsiMou. PaBHOgelcTByrOmasi cuia. Cuia TpeHus.
TpeHUe CKOJIb)KeHHUsI U TPeHUe MOoKosl. TpeHue B MPUPO/ie U TeXHUKE.

emoncmpayuu.

HabstojeHrie MexaHUUeCKOTo JABM)KEeHHsI Tesla.

V3MepeHre CKOPOCTH MPSIMOJTMHEUHOTO [IBUYKEHUS.

HabJtoeHuie siB/ieHUsT MHEPLIWH.

HabJtojeHre u3MeHeHUsI CKOPOCTH TIPY B3aUMO/eMCTBUU Tel.

CpaBHeHHe Macc 0 B3aUMO/IeHCTBUIO TeJl.

Cro>xeHHe CWJI, HalpaBJ/IeHHbIX 110 OJHOM TIPSIMOM.

JIaGopamoprle padombi u onbIMbl.

1. OrnipepesieHre CKOPOCTA PaBHOMEPHOIO [IBW)KeHHUs (I1apyKa B >KUKOCTH,
MO/Ie/I1 37IeKTPUUeCKOTr0 aBTOMOOWIS U Tak Jiasee).

2. OmpepeneHvie cpefHell CKOPOCTH CKOJIbKeHUWsI OpyCcKa WM IIapuKa IIo
HAaKJIOHHOU TIJIOCKOCTH.
OmnpezesieHye TIJIOTHOCTU TBEPOrO TeJa.

4. OnbIThbl, [1eMOHCTPUPYIOLME 3aBUCUMOCThb pacTsyKeHUs (Jedhopmarmn)
TIPY>KHHBI OT TIPUIOXKEHHOM CUJIBI.

5. OmbIThI, AeMOHCTPUPYIOIYE 3aBUCUMOCTb CHUJ/Ibl TPEHUSI CKOJIb)KEHUS OT
Beca Tesia U XapakTepa CONPHUKACAIIINXCs TOBEPXHOCTEH.

Pa3pen 4. [laBiieHre TBEPABIX TeJl, )KMAKOCTEH U ra3oB.
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HaBnenne. CriocoObl yMeHbIIIeHUs U yBe/IMueHus JaB/jieHus. [lapieHue rasa.
3aBUCMMOCTh [laBjieHUs1 Ta3a OT 00béMa, Temrieparypbl. [lepefaua [aBieHUs
TBEPABIMU TeJlaMH, KUAKOCTAMM UM rasamu. 3akoH [lackans. [THeBMaTHueckue
MalllHbI. 3aBUCUMOCTh JaBJE€HUS >KUJKOCTH OT TayOuHBL ['mapocTaTHyecKuid
napajiokc. Coobiijatoriecs: cocyabl. ['MapaBmruecKrie MeXaHu3Mbl.

ATMmocdepa 3emnu U atMocdepHoe aAaBieHue. [IpUuMHBI Cyl[eCTBOBAHUS
BO3/yIIHOM 000/0uky 3emu. OnbiT Toppuueniu. VM3mepeHue atMochepHOTro
JlaB/ieHUsi. 3aBUCUMOCTb aTMOC(HEpPHOTO [aB/aeHUs OT BbICOThI HaJl YDPOBHEM MOPSI.
[TpubopsI J/151 ©3MepeHusi aTMOC(epHOTo JJaB/eHMUs.

[ericTBue >KUAKOCTH U ra3a Ha MOrpy>kKEéHHOe B HUX Teso0. BrITasKkuBaroias
(apxuMenioBa) cua. 3akoH Apxumesa. [1naBanue Ten. Bo3ayxormniaBaHue.

emoncmpayuu.

A L A

3aBUCUMOCTD JJaBJIeHUsI Ta3a OT TeMIlepaTyphbl.

[Tepenaua /jaBieHuUs )KUAKOCTBIO U Ta30M.

Coobrjaroiiyecst CoCy/ibl.

I'npaBIMyeCcKui mpecc.

[TposiBneHue [eiicTBYsE aTMOCGHEPHOTO [JaBIeHusl.

3aBUCUMOCTb BbITalKUBatollell Cuibl OT 00bEMa MOrpy>KEHHON YacTu
TeJia Y TVIOTHOCTH >KUJKOCTH.

PaBeHCTBO BBITAJIKUBAIOLL[EH CH/IbI BECY BBITECHEHHOU KUIKOCTH.
YcsoBue T/1aBaHuMs Tesl: T7laBaHWe WU TOTPYyKeHue Tesl B 3aBUCUMOCTU
OT COOTHOILIEHUS TIJIOTHOCTEH Tesa U )KUJKOCTH.

JlabopamopHble paGombl U ONbIMbl.

1.

WccnenoBaHue 3aBUCMMOCTH Beca Tejla B BoJie OT 00bEéMa MOrpy>KEHHOM! B
JKAJKOCTh YaCTH TeJia.

OnpenesnieHre  BBITATKUBAKOLEW CW/bI, JEMCTBYIOLIEM Ha  TeJlo,
MOTPY>KEHHOE B JKUJKOCTb.

[TpoBepka He3aBUCUMOCTH BbITa/IKMBAIOILeU CUJIbI, [IeMCTBYIOLLeH Ha TeI0
B JKAJIKOCTH, OT MaCChI TeJia.

OnbITel, J€MOHCTPUPYIOLME 3aBUCMMOCTb BBITAJIKMBAIOLLEW CHUJIbI,
JeNCTByIOlLleld Ha Teno B JKUJKOCTH, OT OO0bEéMa TOrpyXEHHOW B
JKUJKOCTb YaCTH TeJla M OT IJIOTHOCTH XKUJKOCTH.

KoHcTpyupoBaHve apeoMeTrpa WIM KOHCTPYMPOBaHWE JIOOKU U
oripeziesieHre eé rpy3onoAbEMHOCTU.

Pa3pen 5. PaGoTa 1 MOLIHOCTH. JHEpPrus.

Mexanuueckasi pabota. MoOIIHOCTb.

[IpocTble MexaHW3MbI: pblyar, O/0K, HAK/JIOHHAas TUIOCKOCThb. IIpaBusio
paBHOBecusi pblyara. I[IpyMeHeHWe TpaBW/a pPaBHOBeCHsl pblyara K OJ/IOKy.



«3os0T0e mpaBui0» MexaHuku. KII[I rmpocTeix wmexaHu3MoB. IIpocTbie
MeXaHU3MbI B OBITY U TEXHUKE.

Mexanuyeckas »dHeprus. KuHeTuyeckas W [OTeHLWa/lbHas SHEPIUsl.
[TpeBpallieHrie OJHOTO BH/Ja MeXaHWUUeCKOM 3HEepPrUU B JPYroi. 3aKOH COXpaHEeHUs
SHepPruv B MexXaHUKe.

emoncmpayuu.

1. TIpumepsbl MPOCTBIX MEXaHU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Ompegenenvie pabOThI CU/bI TPEHUSI MPH PaBHOMEPHOM [IBIKEHWM Tea

T10 TOPU30HTA/IbHOW ITOBEPXHOCTH.

2. WccnepoBaHue yc/ioBMM paBHOBECHS pbluara.

3. W3mepenue KI1/] HaK/IOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHHUs MeXaHUYECKOW SHEePIruM.

8 KJ/IACC

Pa3pen 6. TenjioBbIe sIB/IeHHUS.

OCHOBHBIE TIOJIOJKEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TeOpPUM CTPOEeHHs
BelrjectBa. Macca U pasMmepbl aTOMOB M MoJieKy/. OImbIThl, MOATBeprKJaroljve
OCHOBHBIE T0JI0KEeHUS MOJIeKY/IIPHOKUHEeTUUECKOU TeOPUU.

Mogenu TBEpPAOro, >KUJKOTO U Ta3000pa3HOTO COCTOSIHUM BelljeCTBa.
Kpucranmueckre 1 amopdHbie Tesa. OObsiICHeHe CBONCTB Ta30B, KUJKOCTEN U
TBEDJBIX TeJl Ha OCHOBE TIOJIOKEHUM MOJEeKy/IsIPHO-KUHETUYECKOW TEeOpHH.
CmauvBaHMe U Kanu/UIsIpHbIe siBieHrs. TerioBoe pacCllvpeHre U CkaTue.

Temnieparypa. CBs3b TemriepaTypbl CO CKOPOCTBbIO TeIIOBOIO [BHKEHUS
yactull. BHyTpeHHsisi sHeprus. CriocoObl W3MeHeHUsI BHYTPEHHeM SHepruu:
Terviornepeaya u CoBeplLIeHue paboThI. Buppr Tervionepesayu:
TeIJIONPOBOJAHOCTb, KOHBEKLIWS, U3/TyUeHUe.

KonuecTBo TemyoThl. YZe/bHasi TeIIOEMKOCTh BelrlecTBa. TeruiooOMeH u
TETUVIOBOe paBHOBecwe. YpaBHeHWe TeryioBoro ©Oanadca. [lnaBneHve U
OTBepJeBaHWe KpUCTA/VIMUeCKUX BeleCcTB. Y/elbHasd TelloTa I1/1aBJIeHUs.
[TapoobOpa3oBaHue U KoHjeHcaius. MVcrapeHue. KureHue. Yze/bHasi TeruioTa
napoobpa3oBaHus. 3aBHCHMOCTb TeMIIePaTypbl KWITeHHS OT aTMOC(HEepHOTo
JlaBJIeHus.

BraxkHOCTh BO37yXa.

OHeprus TOIUIMBa. Y Je/bHas TerioTa CrOpaHus.

[TpunaIUnel paboTel TemaoBbIX aBuratener KII/I TeroBoro gBuraTesis.
TeryioBble ABUTaTeM U 3all{MTa OKPY>Karolller Cpe/ibl.

3aKOH COXpaHeHUs U MpeBpallieHusl SHepruy B TeIIOBbIX IpoLieccax.

emoncmpayuu.

1. HabmromeHrie 6pOyHOBCKOTO ABVKEHUS.
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10.
11.
12.
13.

Habsogenue quddysuu.

HabJttojeHue siB/ieHU CMaurBaHMs Y KallWJUISIPHBIX SIBIEHUH.
Habmro/ieHre TeTIoBOro paciIMpeHws TeJl.

3MeHeHUe /aB/ieHUs Ta3a MpPU HW3MeHeHWH 00BhEMa W HarpeBaHWUU WU
OXJTKIeHUH.

[TpaBusia u3MepeHUst TeMIlepaTyphl.

Buzp! Terionepesaum.

Ox/akieHre py COBepIiieHnH PabOThI.

HarpeBaHwue npu coBepiiieHU: pabOThl BHEIITHUMU CHUTAMHU.
CpaBHeHMe TelJIOEMKOCTel pa3/IMUHbIX BelleCTB.
HabnrojeHrie KUeHus..

HabJttojeHue MoCTOSHCTBA TeMIIepaTyphl IMPH TIaB/IeHUH.
Mo/jeny TeTIOBbIX ABUTaTeTeH.

JlabopamopHble paGombl U ONbIMbL.

1.
2.
3.

10.
11.
12.
13.

OnbIThI 110 06HAPY>KEHUIO [IeHCTBUS CUJ1 MOJIEKY/ISIPHOTO MPUTSDKEHMUS.
OnbITHI 110 BBIPAIMBAHUIO KPUCTAJIJIOB [IOBAPEHHOM COJIM WM Caxapa.
OmnbIThl 10 HAOMIOEHUIO TETIOBOTO PAaCLIMPEHUsi Ta30B, KUAKOCTeU U
TBEPBIX TeJl.

OnpeeneHyve faByieHus Bo3Ayxa B Oa/uioHe LITIPULIA.

OnbIThI, JE€MOHCTPUPYIOLME 3aBUCUMOCTh [aBJ€HUSl BO3/lyXa OT €ro
00bEMa 1 HarpeBaHUs UM OXJIXKeHUSsI.

[TpoBepka rumnoTesbl TMHENHOM 3aBUCMMOCTH JIJTIMHBI CTO/I0MKA KUAKOCTH
B TEPMOMETPUYECKOU TpyOKe OT TeMIiepaTyphl.

HabmtofieHe u3MeHeHUsI BHYTDEHHEW SHEPruu Tejla B pe3yJibTaTe
Tervionepejaur ¥ paboTbl BHELTHUX CUJL.

WccnenoBaHue siBleHUsi TersiooOMeHa TIPYU CMeIIMBAHUW XOJIOJHOW U
ropsiyeit BoJbl.

OrnpesiesieHVie  KOJIMYECTBA  TeIUIOTHI, IIOJIyYeHHOrO  BOJAOM  TpPHU
TeryioobMeHe C HarpeThbIM MeTa/l/TUUueCKUM LIUJTUH/IPOM.

OmnpesiesieHyie y/ie/IbHOM TEIVIOEMKOCTH Bell[eCTBa.

W ccnenoBaHue rporecca UCHapeHus.

OrnpeziesieHrie OTHOCHUTE/TBHOU BI&KHOCTH BO3/JyXa.

OmnpeziesieHyie yie/IbHOM TeIVIOTHI I1/1aBIEHUS JIbJA.

Pa3pen 7. JjieKTpuuecKue U MarHUTHbIE SIBJICHMS.

Onektpusalus Ten. [IBa pojila 3/7eKTpUUYeCcKUX 3apsoB. B3aumojelicTBue
3apsUKeHHbIX Tesl. 3akoH KynoHa (3aBUCMMOCTb CU/IbI  B3aUMOJEUCTBUS
3apsUKeHHBIX TeJT OT BeJIMYUHBI 3aPSZIOB M PACCTOSTHUS MEXAY Te/laMu).

OJieKTpuyeckoe Tioje. HampsykEHHOCTb 3/1eKTprUueckoro Tiojid. [IpuHomn
CyTepIio3ULIU 371eKTPUYECKUX M0J1eM (Ha KaYeCTBEHHOM YPOBHE).



HocuTtenu snekTprueckux 3apsilOB. DJIeMEHTapHbIM 3JIEKTPUYECKUU 3apsifl.
Crtpoenne aroma. [IpoBOAHMKM ¥  AUDJIEKTPUKU. 3aKOH  COXpaHeHUs
3JIeKTPUYECKOro 3apsifa.

ONeKTpUYeCKU TOK. YC/IOBUSI CYL[EeCTBOBAaHUS 3/€KTPUYECKOrO TOKa.
VICTOYHMKHM TIOCTOSTHHOTO TOKa. [leWCTBUSI 3/IeKTPUUECKOTO TOKa (TervioBoe,
XUMHUYEeCKOe, MarHUTHOE). DJIeKTPUYECKUM TOK B JKUJKOCTSIX U ras3ax.

OnekTpuueckass Uenb. Cuia TOkKa.  JeKTpUYeCckKoe  HalpspKeHue.
CoripoTuB/ieHre MPOBOJHUKA. Y/elbHOe CONPOTHB/IEHHE BelllecTBa. 3aKOH Oma
A ydyactka uenu. [locsiemoBatesibHoe Y mapa/yie/lbHOe — COeUHEHHe
TIPOBOJHUKOB.

PaboTa ¥ MOIJHOCTb 3/€KTPUUECKOTO TOKa. 3akoH [Dxoysns—/leHra.
DneKTpuuecKue Leny U MoTpebuTe/n 37eKTpuueckoi sHeprur B 6biTy. KopoTkoe
3aMbIKaHUe.

[TocTostHHBIe ~ MarHWTBHL.  B3aWMofenrcTBMe  TOCTOSIHHBIX ~ MAarHWTOB.
MarnuTtHoe nosie. MarHuTHoe 110/ie 3eMJ/IM U ero 3HaueHue [J1s1 )KU3HU Ha 3emiie.
OmnbiT  Opcrefa. MarHutHoe 10/1e  3/IeKTPUUECKOro Toka. IIpumeHeHue
5/IEKTPOMarHuTOB B TeXHUKe. [leliCTBUe MarHUTHOTO T0JIs1 Ha MPOBOAHUK C TOKOM.
ONeKTpoJBUrarTe/ib MOCTOSHHOTO TOKa. Mcrnosib30BaHWe 3/1eKTpOoJABUraTesien B
TeXHUYECKUX YCTPOMCTBAX Y Ha TPAHCIIOPTe.

Omneitel @apajes. fABneHre 371eKTPOMarHUTHOU MHAYKUWU. [1paBuno JleHua.
DeKTporeHepaTop. Crioco6ml IOy YeHUSsI 3JIeKTPUYECKOU SHEepIumu.
OMeKTPOCTAHLIMM Ha BO30OHOB/IsSIEMbIX NCTOUHUKAX SHEPTUU.

emoncmpayuu.

O/eKTpusaLys TeJl.
[Ba pozia 3/1eKTpUYECKUX 3apsiioB U B3aUMOJENCTBYE 3apPSDKEeHHBIX TeJl.
Y CTpOWCTBO UM [IeCTBYE 3JIEKTPOCKOTIA.
OJIeKTpoCTaTUyecKast UHAYKLIUS.
3aKOH COXpaHeHUs JIeKTPUUYeCKUX 3apsizioB.
[IpOBOAHUKY U TUS/IEKTPUKHU.
MopenvpoBaHue CUIOBBIX JIMHUAW 3/IEKTPUUECKOTO TTOJIS.
VI CTOYHMKH TOCTOSAHHOI'O TOKa.
[encTBYs 3/1€KTPUYECKOr0 TOKaA.
. DNEeKTPUYECKUM TOK B JKUJKOCTH.
. I'a30BbIY pa3psy,.
. VIaMepeHue CUIbl TOKA aMIIeEpPMETPOM.
. VI3MepeHuUe 3/1eKTPUYeCKOro HarpsKeHUsI BOJIbTMEeTPOM.
. PeocTaT 1 marasvH CONpPOTHUBJIEHUN.
. B3aumopencTBre NoCTOSAHHBIX MarHATOB.
. MogenvpoBaHrie HeBO3MOKHOCTH pa3/ie/IeHHs M0J/IF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenvpoBaHre MarHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB.

OneIT OpcTea.

MarsuTtHoe 110j1e TOKa. J/IeKTPOMAarHur.

[evicTBre MarHUTHOTO MOJIS1 HA IPOBOJHUK C TOKOM.

OJIeKTpOABUraTe b [IOCTOSIHHOT'O TOKaA.

VccnenoBanuve siB/ieHUs 3/IEKTPOMarHATHOW UHAYKLUU.

OmnbiTel Dapages.

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

OJIeKTpOoreHepaTop MOCTOSIHHOI'O TOKaA.

JlabopamopHble paGombl U ONbIMbL.

1.

o v AW

10.
11.

12.

13.

14.

15.

16.

OnbIThl 10 HAOMIOAEHWIO JIeKTPU3alud Tel WHAYKIWed U TIpu
COTPYKOCHOBEHUU.

WccnenoBaHve [eWCTBUSI 37€KTPUYECKOTO TI0JIS Ha TIPOBOJHUKM U
JIM3JIEKTPUKHU.

C6opka u ripoBepka paboThl 37IeKTPUUECKOM 1LIeTH MOCTOSIHHOTO TOKa.
I3MepeHye 1 peryvpoBaHye CHJIbl TOKA.

M3mepeHue 1 peryiMpoBaHye HarpshDKeHUsl.

VccnenoBaHre 3aBUCMMOCTU CHJ/IbI TOKa, WIYILEr0 4yepe3 pe3ucTop, OT
COMPOTUBJ/IEHUS Pe3UCTOPa Y HaIPsDKeHUs! Ha pe3UCTope.

OnbITHI, JN€MOHCTPUPYIOIIHEe 3aBUCUMOCTb 3JIEKTPUUECKOT0
COMPOTUB/IEHUS] TPOBOJAHUKA OT €ro /JIMHbI, IUIOLIQJXd TIOTepeyHoro
CevyeHUs U MaTepuasa.

[TpoBepka TmpaBW/a C/AOKEHWUS HalpsDKEeHUM I[Py I0C/e0BaTe/IbHOM
COeJMHEeHWH JIBYX Pe3UCTOPOB.

[TpoBepka mpaBuia [ CWAIbI TOKA TPU Mapasjie/ibHOM COeUHEHUH
PE3KCTOPOB.

OnpezeneHvie paboThI /IEKTPUUECKOTO TOKA, UAYIIEro Yepe3 pe3ncTop.
OrmpesiesieHe  MOILL[HOCTH  3/IEKTPUUYECKOTO TOKa, BbIZIeJiseMOld Ha
pes3uncTope.

VccnenoBaHve 3aBUCMMOCTU CU/bI TOKA, WAYLLIErO uyepe3 JaMIIOUKy, OT
HarpspKeHHUs Ha Hell.

Ornpepenenue KII/] HarpeBaTesisi.

WccnenoBaHrie MarHUTHOTO B3aUMO/IeCTBUS IOCTOSTHHBIX MarHUTOB.
M3yyeHne MarHATHOTO TIOJiA TIOCTOSIHHBIX MAarHATOB TPU  HX
00beJUHeHNH U pa3fie/ieHn .

VccnenoBanve [elCTBUS 3/1EKTPUUYECKOT0 TOKA HA MarHUTHYIO CTPEJIKY.



17. OOBITBI, [€MOHCTPUPYIOLIME 3aBUCUMOCTb CHWIbl B3aUMOJENCTBUS
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKAa W HarpaB/IeHUsl TOKa B
KaTyLIKe.

18. VI3yueHue [eiCTBUSI MarHUTHOTO T0JIS1 HAa TIPOBOJAHUK C TOKOM.

19. KoHCTpyHrpoBaHUe 1 W3ydeHre pabOThI 3/IeKTPOBUTATEIS.

20. 3mepenue KII]] 3nekTpoaBUraTe/lbHOM yCTaHOBKU.

21. ONBITEI TI0O  WCC/I@[OBAHUI0 SIBJIEHUS 3JIEKTPOMarHUTHOM WHAYKIUU:
WCC/leJOBaHWe W3MEHEeHWW 3HAaueHUs] W HarlpaB/eHUs WHIYKLIMOHHOTO
TOKa.

9 KJ/IACC

Pa3pen 8. Mexannueckue siBJIeHHS.

Mexanuueckoe [gBwkeHue. MarepuanbHass Touka. (CucreMa OTCYéTa.
OTHOCHTE/ILHOCTh MeXaHWUeCKOro [BWKeHus. PaBHOMepHOe mNpSAMOJIMHENHOoe
JIBwkeHue. HepaBHOMepHOe mpsiMo/IMHeNHOe ABvKeHue. CpeJHsiss 1 MTHOBEHHast
CKOPOCTH TeJia TIp¥ HepaBHOMEPHOM JIBU)KEHUH.

Yckopenue. PaBHOYCKOpDeHHOe TIpsiMOJMHelHoe [BmkeHue. CBobOojHOe
nazienye. OnbIiThl ["anues.

PaBHOMepHOe [IBWKEHHE TI0 OKpPY>KHOCTH. Ilepwoj ¥ yactoTa obpaiijeHusl.
JIuHeliHas v yrioBasi CKOPOCTH. LleHTpocTpeMuUTe/IbHOe YCKOpPEeHHe.

[TepBbii 3akoH HbtoToHa. Bropou 3akoH HetoToHa. Tpetunit 3akoH HeroToHa.
[IpyHLMIT CyTIepIriO3ULIUKU CHUJL.

Cwuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: Cr/ia TPeHUsS CKOJIbXKeHUs, Cula
TPeHUs TI0KOSI, APYTrre BU/bl TPEHUS.

Cuna TSDKeCTH U 3aKOH BCEMHMPHOTO TSTOTeHUs. Y CKOpeHWe CBOOOJHOTO
nazeHus. [IBvkeHue tuiaHeT BOKpPYr CosHua. IlepBasi Kocmuueckasi CKOpPOCTb.
HeBecoMoCThb ¥ nieperpysku.

PaBHOBecre MaTepHalbHOW TOUKW. AOCOMIOTHO TBEPAOe Teso. PaBHOBecue
TBEP/Or0 TeJsla C 3aKPeIyIEHHOM OChIO BpalleHus. MoMeHT cusibl. LIeHTp TshkecTH.

Nmnynsc Tena. VIsmeHenve umiysibca. IMIyibC cusibl. 3aKOH COXpaHEHUs
“MIyJbca. PeakTMBHOe BUKeHMe.

Mexanudeckass pabota u MoifHOCTb. PaboTa cum TsHKeCTH, YIIPYTrOCTH,
Tpenus. CBsi3b SHepruM U paboTel. [loTeHIMaNIbHAs SHEPTHs Tesla, TIOJHSATOTO Haf
TIOBEPXHOCTHI0 3eM/id. [loTeHIManbHas SHeprusi CKaTtou Npy>kKuHbl. KuHetnueckas
sHeprusi. TeopeMa 0 KMHETUUECKOM 3HEPruu. 3aKOH COXpaHeHUs] MeXaHU4eCKOu
SHEepruu.

demoucmpayuu.

1. HabmtogeHre MeXaHUUECKOTO [IBWKEHUS Tejla OTHOCHUTEebHO pa3HbIX Tesl

oTCYéTa.
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9.

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

CpaBHeHVe TyTel U TPAeKTOPUK [ABW)KEHWS OAHOTO U TOTrO XKe Tesa
OTHOCHUTEJIbHO Pa3HbIX TeJl OTCYETA.

M3MepeHre CKOPOCTU U YCKOPEHUS IPSIMOJIMHEMHOTO JIBIKEHUSI.
VccnenoBaHre NMpU3HAKOB PABHOYCKOPEHHOTO IBHYKEHUS.

HabJtoeHne BIKEHUS Tejla 0 OKPY>KHOCTH.

HabstojeHre MexaHUUeCKUX SIBJIEHUM, TIPOMCXOZSIINX B CUCTeMe OTCUéTa
«Tenexxka» mnpd eé pABHOMEDHOM M YCKOPDEHHOM JIBM)KEHUM
OTHOCHTE/IbHO KabuHeTa (hU3UKH.

3aBUCHMMOCTb YCKODEHHUS Tejla OT MacChl Tejla U JEMCTBYIOIEN Ha Hero
CHUJIBI.

HabstojeHrie paBeHCTBa CUJT TIPY B3aUMO/eMCTBUU Tell.

i3MeHeHMe Beca Tesia MPU YCKOPEHHOM JIBVKEHUH.

[lepegaua umriybca rpu B3auMOZEHMCTBUM TeJl.

[Tpeobpa3oBaHusi 3HEPTUU TIPU B3aUMO/IeHICTBUH TeJl.

CoxpaHeHHe UMITy/IbCa IPU HEYIIPYTOM B3aWMO/EHCTBHUU.

CoxpaHeHHe UMITyJIbCa MPU abCOMIOTHO YIIPYTOM B3aUMOZEHCTBUM.
HabJttojeHrie peakTUBHOTO /IBVKEHUS.

CoxpaHeHHe MexaHUUeCKON SHepruu Ipy CBOOOTHOM TaZieHUH.
CoxpaHeHHe MeXaHUUYeCKOW SHEPryu MpH ABWKEHUU TeJla Mo/, JelCTBUEM
TPY>KUHBI.

JlaGopamopHbie pabombl U ONbIMbI.

1.

KoHcTpyupoBaHWe TpakTa fjisg pa3rOHa U Jla/bHeMIlero paBHOMEPHOTO
JIBIDKEHUS IIIapUKa WU TeJTeXKH.

OmnpegeneHre cpefiHeld CKOPOCTU CKOJIbKEHHWS OpyCcKa WIH JBYKEHUS
[1apyKa Mo HaKJIOHHOM MJIOCKOCTH.

OmnpefeneHre yCKOpeHHUs Tejia TIPU PaBHOYCKODEHHOM [BWXXEHUU TI0
HAaKJIOHHOM TJIOCKOCTH.

VccnenoBaHve 3aBMCMMOCTM IyTH OT BpeMeHU MPU PaBHOYCKOPEHHOM
IBIDKeHUU 0e3 HauabHOW CKOPOCTH.

[IpoBepka TrUTMOTe3bl: eC/AU TIPU PABHOYCKOPEHHOM [JBWXeHUU 0Oe3
Haya/JIbHOM CKOPOCTU ITyTH OTHOCATCA KaK Psifi HEUETHLIX UHCes, TO
COOTBETCTBYIOIIIViE TIPOMEXXYTKU BPeMeHU OJJMHAKOBBI.

WcciegoBaHve 3aBUCUMOCTH CH/IbI TPEHHS CKOJBKEHUS OT  CHJIBI
HOpPMaJIbHOTO /IaBJ/IeHUSI.

Ornpegenenuve Ko3PduiieHTa TPeHUsT CKOJIb)KEeHUS.

OrnpeiesieHre KECTKOCTH TIPYKUHBI.

Omnpegenenve paboTbl CU/IbI TPEHUSI TIPM PaBHOMEDHOM /IBW)KEHUH Tejia
T10 TOPU30HTA/ILHOM ITOBEPXHOCTH.



10. Onipefesienrie  pabOThl CU/IBI  YMIPYTOCTA TPHU  TIOJBEME Tpy3a C
WCTI0/Tb30BaHHEM HeTOBMXHOTO U TIOABMXXHOTO OJIOKOB.

11. MI3yueHure 3aKOHa COXpaHeHUsT SHEPTHUH.

Pa3zen 9. MexannuecKkue Ko/ie0aHusA ¥ BOJIHBI.

KonebaTensHoe ABrkeHre. OCHOBHbIE XapaKTePUCTUKU KoJieOaHUM: TTepro/,
YyacToTa, aMIUIUTyja. MaTteMaThueckuii U TIPY)KUHHBIA MasATHUKU. [IpeBpaiijeHue
9HEepPI'UH IpPH KoJiebaTelbHOM JIBH>KEHHU.

3aTyxawoique  KosiebaHus. — BoiHyXAeHHble — KosnebaHus.  Pe3oHaHC.
Mexanndeckre BoiHbl. CBolCTBAa MeXaHWYeCKMX BOJH. [IpofiosibHBIE |
roriepeyHbie  BOMHBI. [IMHa BOJIHBI W CKOPOCTb €€  pachpoCTpaHeHUsl.
MexaHHUecKre BOJTHBI B TBEPIOM TeJjie, CeiCMUUEeCKHe BOJTHBIL.

3ByK. ['DOMKOCTb 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. MIH(pa3ByK u
yJIbTPa3BYK.

emoncmpayuu.

1. Habmtomenue konebaHuii Ten MoJ, JeHACTBUEM CHIbl TSDKECTH U CHIIbI
YIPYTOCTH.

Habstogenne KosiebaHuii Tpy3a Ha HUTH U Ha TIPY/KUHE.
HabGmoneHne BeIHY)XIEHHBIX KOle0aHWi 1 pe30HaHca.
PacripocTpaHeHHte Mpo/I0/IbHBIX U TIOTIEPeUHBIX BOJIH (Ha MOZE/IH).
HabJttojeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT UaCTOTHI.
AKyCTAUEeCKUM pe30HaHC.
ﬂaﬁopamopuble pabéombl u onbIMbL.
1. OrpefiesieHre 4YacTOTBI MW Tiepuojia  KoieOaHWM MaTeMaTh4decKoro
MasiTHUKA.
OmnpeeneHre 4acTOTHI U Mepro/ia KosebaHuUi MPY>KWUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH Tepro/ia KosiebaHW TMO/IBellIeHHOT0 K HUTH

rpy3a OT JJIMHBI HUTH.
4. VlccnemoBaHue 3aBUCUMOCTH TIepUoZia Koyie0aHWM NPY>KUHHOTO MasiTHHUKA
OT Macchl Tpy3a.

5. IlpoBepka He3aBUCHMOCTU Tiepuofa KosebaHuii rpysa, MOJBeIIeHHOTO K
HUTH, OT MacChl rpy3a.

6. ONbITbI, JIeMOHCTPUDPYIOI[HE  3aBUCMMOCTh  Tepuojia  KojebaHui
MIPY>KMHHOTO MasiTHUKa OT MacCChl TPy3a U KECTKOCTH TPY’KUHBI.

7. V3MmepeHue yCKopeHUsi CBOOOJHOTO TafieHUsl.

Pa3zgen 10. 31eKTpoMarHuTHOeE 10Jie ¥ 3J1IeKTPOMarHUTHbIE BOJIHbI.

OneKTpOMarHWTHOe  Tiojle.  DJIeKTpOMarHuTHble  BojHBL — CBOMCTBa
3/IeKTPOMarHUTHBIX BOJH. [llKama 37eKTpOMarHWTHBIX BOJIH. Vcmonb3oBaHue
3/IeKTPOMAarHUTHBIX BOJIH [IJIsl COTOBOM CBSI3U.

o v~ N



OneKTpoMarHuTHas npupoja cBeta. CKopocTh cBeTa. BoJsiHOBbIE CBOMCTBa
CBeTa.

emoncmpayuu.

1. CBoiCTBa 3/IeKTPOMarHUTHBIX BOJIH.

2. BonHOBBIE CBOMCTBA CBeTa.

JlabopamopHble paGombl U ONbIMbL.

1. V3yueHue CBOWMCTB 37€KTPOMArHUTHBLIX BOMH C TIOMOIIbIO MOOWUIEHOTO

TenedoHa.
Pa3zgen 11. CBeToBbIe SIB/IEHUSA.
JlyueBass ~ Mogenp  cBeta.  McTouHMKA ~ cBeta.  IIpsiMosMHerHOe

pacnpocTpaHeHue ceeta. 3atMeHUss CosiHLa U JIyHbl. OTpaxkeHue cBeta. [1nockoe
3epKasio. 3aKOH OTpa)kKeHusl CBeTa.

[Ipenomnenne cBeta. 3akoH TpesnomyieHus cBeTa. [losiHOe BHyTpeHHee
OTpakeHWe cBeTa. Vcronb30BaHWE TMOJHOTO BHYTPEHHEr0 OTpakeHWs B
ONTUYECKUX CBETOBOJAX.

Jlunza. Xop ayuern B JmH3e. OnTuyeckass cucteMa (oToarrnapara,
MHUKDOCKOMa W Tejeckomna. ['1a3 Kak onTuyeckass cucteMa. bam3opykocTs u
[la/TbHO30PKOCTb.

Pa3znoxxenne 6Gemoro cBeta B crmekTp. OmbiTbl HbioToHa. CrokeHue
CIIeKTpaJIbHBIX 1[BeTOB. [lurcrnepcus ceera.

demoncmpayuu.

[IpsiMOTMHEHOe pacripoCTpaHeHVe CBeTa.

OTpakeHue cBerTa.

[MTonyuyeHre n3o06pa)keHU# B TJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKasiax.

[IpesniomneHue ceera.

OnTrueckuii CBeTOBO,

Xop nyueii B cobuparoIiieit JivH3e.

Xop Jiydel B pacCcerBarolLien JIMH3e.

[TosyueHune n300pa’keHUH C TTOMOILBIO JTUH3.

[TpunLMn AelictBus ¢oToarapaTa, MUKpOCKOIA U TeJleCKOorIa.

10. Mogerib r1a3a.

11. Pa3znio)keHue 6esioro cBerta B CIIEKTP.

12. [Tonyuenue Gesoro cBeTa Mpy CIOXKEHUU CBeTa pPa3HbIX 1IBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCUMOCTH yIJia OTPaKeHUsl CBETOBOIO Jiyya OT yrJja
TaZieHus.
M3yueHrie XapaKTePUCTUK U300pa’keHusI TIpeMeTa B TJIOCKOM 3epKaJie.

3. WccnemoBaHuve 3aBMCHMOCTU yIJia MPeIOMJ/IEHUsI CBETOBOIO Jiyya OT yrJja
Ta/leHys Ha TPaHULle «BO3JyX—CTeKJI0».
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4. TlonyueHue n300pakeHU C TIOMOIIIbIO COOMpArOII[el JIMH3bI.
Onpegenexnre ¢hOKYCHOTO PACCTOSTHUSI U OMTUUECKON CUJIbI coOUparolieit
JIUH3BL.

6. OmbITHI TIO Pa3/IoyKeHUIO OeIoro CBeTa B CIIEKTP.

OmnpBITEI TI0O BOCIIPUSTUIO I[BeTa TIPeIMETOB TIPU WX HaO/IOeHUN uepe3
1|BETOBbIe (PU/ILTPBI.

Pa3pen 12. KBaHTOBbIE SIB/ICHHSA.

Omneitel Pe3epdopga v maHetapHass MoZiesib atoma. Mogens atoma bopa.
VcniyckaHue ¥ NOrJioljeHre cBeta aToMmoM. KBaHThI. JIMHenyaTbie CrIeKTphI.

PagnoakTuBHOCTE. Asb(a, 6eTa- ¥ ramma-usnyderusi. CTpoeHrHe aTOMHOIO
anapa. Hyk/noHHas wmogens atoMHoro sppa.  Msorombl.  PapuoakTuBHbIE
ripeBpatijeHus. [lepuoy ronypacriaza aTOMHbIX 7€p.

AnepHble peakiyy. 3aKOHbI COXPaHEHHWs 3apsJ0BOrO0 M MacCOBOIO YUCe.
OHeprus CBsi3U aTOMHBIX saep. CBs3b MacChl U SHepruu. Peakiuu cuHTe3a U
nenenus sgep. Mcrounuku sHeprun CostHLa U 3BE3 /.

AnepHas sHepreTuka. [leWCTBUS paJMOaKTUBHBIX M3/yUeHHWH Ha >KUBBIE
OpraHu3MBbl.

demoncmpayuu.

CrexkTpsl U3/ly4yeHUs U TIOIJIOLeHHS.

CriekTpsl pa3/IMYHbIX ra30B.

CnexTp Bomopoja.

HabGmomeHne TpeKoB B Kamepe BunbcoHa.

PaboTa cuéTuyrika MOHHU3UPYIOLIUX U3TyUYeHUH.

Perucrpaijys U3ayueHus IIPUPOHBIX MUHEPAIoB U IIPOLYKTOB.

JlaGopamopHbie pabombl U ONbIMbL.

1. HabsrogeHue CIIIOMIHBIX U TUHENUAThIX CIIEKTPOB U3TyUYeHUs.

2. WccnepmoBaHvie TPeKOB: U3MepeHWE 3HepPruM YacCTULbl 10 TOPMO3HOMY

nyTH (1o ¢potorpadusam).

3. VI3MepeHue paJj0akTUBHOIO (POHa.

IToBTOPHUTE/TEHO-00001IIAOIIHIT MOY/Th.

[ToBTOpUTETHEHO-000011jar01MIT MOAYJ/Ib TIpejHAa3HAUeH [ijIsi CUCTeMaTh3alun
U 0000iieHUss TIpeJIMETHOTO  COJiepXKaHWs U OMbiTa  JesTeTbHOCTH,
TIPUOOPeTEHHOTO TIPU M3yUeHHH BCero Kypca (DM3MKH, a TakKe /Jisi TIOATOTOBKHU K
OCHOBHOMY TOCYy/lapCTBEHHOMY 3K3aMeHy Ti0 (u3uke g 00yJaromumxcs,
BbIOpABIIMX 3TOT yueOHbIN MpeiMeT.

IIpy vi3yuyeHUU [AHHOTO MOZYJIS Peaju3yroTCs U CUCTeMaTU3UPYIOTCS BU/bI
JesiTe/IbHOCTA, Ha OCHOBE KOTOPBIX 00ecIieurBaeTCs AOCTH)KeHHe TpPeIMEeTHBIX U
MeTarnpeAMeTHbIX  TUIAaHUPYeMbIX  pe3y/bTaToB  o0yueHus, ¢dopMupyeTcs
eCcTeCTBeHHOHAay4Hasi 'PaMOTHOCTb: OCBOEHHE Hay4HbIX METO/0B HCCJIe[OBaHUS

ok w e



SIBJIEHUI TIPUPOJIbI Y TeXHWKH, OBJIafieHe YMeHUsMU OOBSICHATH (U3nuecKre
sIB/IeHUs], TIDUMEHSIl TOJyueHHble 3HaHMWs, pellaTh 3aJaud, B TOM UHUC/e
KaueCTBEeHHbIe U IKCIIepUMeHTa/bHbIE.

[TpuHIMNIUANBHO /leSITe/IbHOCTHBIM XapakTep JAAHHOTO pa3/iesia pean3yeTcs
3a CuéT TOro, 4YTO OOydYaroIvecss BBLITIOTHSIOT 3a/laHUs, B KOTOPBIX WM
Tripe/ijlaraeTcsi:

Ha OCHOBe TIOJIyYeHHBIX 3HAHMM pacro3HaBaTb U HAYYHO OOBSCHATH
du3uueckue siB/IeHUSI B OKPY’Karollleid prpo/ie U MoBCeHEBHOU »K13HY;

WCI0/Ib30BaTh Hay4YHble METO/Ibl UCC/Ie[JOBaHUSI (PU3NUECKUX SIBJIEHUH, B TOM
yucsie JJ1s1 IPOBEPKU TMIIOTe3 U MOyUeHHsl TeOPeTUUeCKUX BbIBO/IOB;

0OBSICHATL HayuHble OCHOBbI Hauboyiee BaXKHBIX JOCTWP)KEHUM COBPEMEHHbBIX
TeXHOJIOTHM, HarlpuMep, MPaKTUYeCKOT0 MCI0/Ib30BaHuUs pa3/InuHbIX HCTOUYHUKOB
JHEepryuy Ha OCHOBe 3aKOHa MpeBpalljeHus1 U COXpaHeHUsl BCeX M3BECTHBIX BU/IOB
HEepPruu.



INTAHUPYEMBIE PE3YJ/IbTATblI OCBOEHUSA IIPOI'PAMMBI 11O
OU3NKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

N3yueHue (Hr3MKU Ha YPOBHE OCHOBHOTO 00iriero obpa3oBaHusi HarpaB/ieHO

Ha ZIOCTM>KeHUe JIMYHOCTHBIX, MeTarpeIMeTHBIX U MpeAMeTHbIX 00pa3oBaTebHbIX

pe3yJbTaToB.

B pe3ynbTare usyueHusi GU3MKM Ha YPOBHE OCHOBHOTO 0011iero o6pa3oBaHust

y obyuatoiiierocst OyayT chopMyUpoBaHbl CeyIolie JUUHOCTHBIE pe3y/bTaThl B

YyacTu:

e 1) maTpUOTHNUECKOT0 BOCTIMTAHMS:

e - MPOSIBJIEHWE MHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHUKCKOU
(br3rueCcKoi HayKu;

e - LIGHHOCTHOE OTHOIIIeHHWe K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(DU3UKOB;

e 2) rpaXkJaHCKOro U AyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

e - TOTOBHOCTb K aKTUBHOMY Yy4aCTHIO B 00CY»/leHnH 00I11eCTBeHHO 3HAUMMBIX U
3TUYEeCKUX MPoO/ieM, CBS3aHHBIX C MPAKTUYECKUM MTPUMeHeHUeM JI0CTYKeHUN
bu3uKy;

e - OCO3HaHHWE BAKHOCTHM MOPAJIbHO-3TUUECKUX TMPUHLMIIOB B [1eATeTbHOCTU
YU€HOrO;

e 3) 3CTeTUYeCKOro BOCIIUTAHUS:

e - BOCTpUSTUE ICTETUUECKUX KauyecTB (PU3NUECKOM HayKu: eé TapMOHWYHOIO
MOCTPOEHHs], CTPOTOCTU, TOUHOCTH, JTAKOHUYHOCTH;

e 4) IeHHOCTH HAyYHOr'0 NT03HAHMS:

e - OCO3HaHWe LIEHHOCTU (PU3MYEeCKOW HayKd KaK MOILHOTO WHCTPyMeHTa
MO3HAaHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEMIIEHW COCTaBJISIOLLEN
KYJIbTYDbI;

e - pa3BUTHE HAyuyHOUW JIOO03HATEBHOCTH, WHTEpeca K WCC/e[j0BaTe/TbCKON
JiesITeIbHOCTH;

e 5) dopvupoBaHus  KyJbTYpbl 3[A0POBbS Y  3MOIMOHA/IHLHOIO
O/1aromostyuns:

e - O0CO3HaHWe IjeHHOCTH Oe3omacHoro oOpa3a JXW3HH B COBPEMEHHOM

TeXHOJIOTUUeCKOM MUpe, Ba)KHOCTH TMpaBWa 0e30MacHOro ToBeJeHUs Ha
TPAHCIIOpTe, Ha Jioporax, C 3/eKTPUUECKHM U TeIJIOBBIM 000pyZil0OBaHUEM B
JIOMAIIHUX yC/IOBUSIX;

e - chOpPMUPOBAHHOCTh HaBbiKa pedieKCHHy, TpU3HaHWe CBOEro IpaBa Ha
OIIMOKY M TaKOTO >Ke TpaBa y Ipyroro 4eioBeKa;

e 6) TPYyAOBOr0 BOCIIUTAHUSA:

e - AKTMBHOE y4YaCTHe B peLIeHUWM TNPAaKTUUeCKUX 3a7au (B paMKax CeMbH,
oOpa3oBaTeNbHOM  OpraHM3aljiM, TOpoZa, Kpas) TeXHOJIOTHYeCKOM U



COL[MA/IbHOM HArpaB/IeHHOCTH, TpPeOyIoLMX B TOM uucie U (U3NYeCKUX
3HAHUU;

e - MHTepecC K MPaKTUYeCKOMY M3yUYeHUIO TTPO(eCccuid, CBsI3aHHbIX C (PU3KKOW;

e 7) 3K0/IOTUYECKOr0 BOCIIUTAHHUA:

e - OpHeHTalMs Ha IpUMeHeHHe (U3NYECKUX 3HAHUM /i pelleHusl 3a/ad B
00slacTV OKpy)Katolledl cpefbl, TUIAHUPOBAHUs TIOCTYNKOB M OL[EHKH WX
BO3MOJXXHBIX MOCIeACTBUAN [IJI1 OKPY>Katolllel Cpe/ibl;

e - OCO3HaHuWe T1/100a/bHOTO XapaKTepa 5KOJIOTMYeCKUX MpobsieM U MyTeld UX

peleHus;
e 8) apganTanuu K M3MEHSIOIUMCH YC/JIOBHSM COLUA/JIbHOM U MPHUPOJHOU
cpe/ibl:
e - MOTpPeOHOCTL BO B3aWMOJIEMCTBUM TPH BBHITIOJHEHUM WCC/IeJOBAHUNA H

MPOeKTOB (DU3MUYEeCKOW HarpaBAe€HHOCTU, OTKPBITOCTb OMbITY W 3HAHUSIM

APYTHX,
e - TIIOBbIIIE€EHHWE YDPOBHA CBOEM KOMIIeTeHTHOCTH uepe3 IPdKTHUUECKYHO

J1esiTeNTbHOCTb;
e - 1oTpe6HOCTh B (JOPMUPOBAHNY HOBBIX 3HAHWH, B TOM urc/e (opMy/IMpOBaTh

U7Ied, TIOHSITHSI, TUTIOTe3bI 0 GHU3NUECKUX 00beKTaxX U SIBIEHUSX;
e - 0CcO3HaHHE JeUINTOB COOCTBEHHBIX 3HAHHI M KOMITETEHTHOCTEH B 00/1acTH

bu3uKy;
e - [UIaHMPOBaHWEe CBOET0 Pa3BUTUS B TIPUOOPETEeHUM HOBBIX (H3UUEeCKUX

3HAHUM;

e - CTpeMJIeHHe aHaIU3UPOBaTh U BISIB/SATH B3aUMOCBSI3U MPUPO/ibl, 00I1lecTBa 1
5KOHOMMKH, B TOM UHCJIE C UCTI0/Ib30BaHUEM (PM3NUECKUX 3HAHWUM;

e - OLIEHKa CBOUX [JeWCTBUM C YYETOM B/IMSIHMSI Ha OKDPY)KaroL[yK Cpezy,
BO3MOJKHBIX I7100a/IbHbIX TIOC/Ie/JCTBUM.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3sysbTaTe OCBOeHMs TMpOrpaMMbl 1O (M3MKe Ha YPOBHE OCHOBHOTO
ob1rero o6pa3oBanust y oOyuarorierocsi 0yayT copMUpoBaHbl MeTanpeAMeTHbIe
pe3y/IbTaThl, BK/IIOUAOIIMe [T03HaBaTe/IbHbIe YHUBEpCa/lbHbIe YueOHbIe eHCTBHS,
KOMMYHUKAaTHBHbIE  YHUBEpCajbHble  yueOHble  /IeWCTBUS,  PETy/STUBHBIE
yHUBepcasbHble yuebHbIe 1efCTBUS.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Bba3oBble jiornueckue JefiCTBY:



BBISB/ISAITH W XapaKTepU30BaTh CYIIeCTBeHHble TIPU3HAKKM OOBEKTOB
(sIBJIEHUI);

yCTaHAB/IMBaTh CYIIeCTBEHHBIN MPU3HAK K/IaCCU(PUKAI[UH, OCHOBAHUS IS
0000111eHYsT ¥ CpaBHEHUS;

BBISIB/ISITh 3aKOHOMEPHOCTH Y TIPOTUBOPEYUsI B pacCMaTpUBaeMbIX (PakTax,
JAHHBIX W HAO/TIOI€HUSIX, OTHOCSIIUXCSA K (PU3UUECKHUM SIBJIEHUSIM;
BBISIB/ISITH TIPUUWHHO-C/IE/ICTBEHHBIE CBSI3U TIPU M3yUeHUH (PU3HNUecKux
sIBJIEHUI U TIPOLIeCCOB, /le/laTh BBIBO/bI C UCII0/Ib30BAaHUEM JielyKTUBHBIX
Y WHAYKTHBHBIX YMO3aK/IIOUe€HWH, BbIIBUTaTh THIOTE3bI O B3aUMOCBSI3SIX
(bU3MUeCKUX BeJTHUNH;

CaMOCTOSATE/TbHO BBIOMpPATh CIIOCO0 pelieHHs yueOHOM (hH3MuecKou
3afiaur (CpaBHeHHe HeCKOJIbKMX BapHUaHTOB pellieHUs, BbIOOp Haubosiee
TOIXO/SIIEr0 C YUETOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPUEB).

ba3oBsbie ucaiaeaoBare/1IbCKue AEﬁCTBI/lHZ

VICTI0JIb30BaTh BOMPOCHI KaK UCC/IeZi0BaTe/IbCKMM MHCTPYMEHT TT03HaHWS;
MIPOBO/IUTB M0 CAMOCTOSITEIbHO COCTAB/IEHHOMY I1JIaHY OITBbIT, HeC/I0XKHBIN
¢usnueckuii 9KCriepuMeHT, HeboJsibllioe UCCIefloBaHWe —(PU3UYeCKOro
sIBJICHUS;

OLleHMBaTb Ha TNPHMMEHUMOCTb M [OCTOBEPHOCTb WH(OpMAaLHIO,
TI0JIyUYeHHYI0 B X0/le UCC/IeJOBaHUS UK SKCIIepUMeHTa;

CaMOCTOSITe/ILHO (hOPMYIMPOBATh 0000IIEeHNsST U BBIBO/IbI TI0 Pe3y/bTaTam
NpOBeIEHHOT0 Hab/II0/IeHNs, OMbITa, MCC/Ie[J0BaHuS;

MPOTHO3MPOBAaTh  BO3MOXXHOe  Jla/ibHellllee  pa3BUTHE  (DU3UUYECKUX
TIPOLIECCOB, a TaK)XKe BBIIBUraTh MPE/IT0JI0KeHHs 00 X pa3BUTHH B HOBBIX
YCJIOBUSIX M KOHTEKCTax.

Pabora c uaopmanmeii:

TIPUMEHSITb pa3/IMuHble MeTOAbl, UHCTPYMEHThI U 3arpoChl TIPU TOMCKe U
orbope WHMOpPMAIMK WX [AaHHBIX C YUETOM TMpEeAJIOKeHHOM yueOHOM
dbu3rueckoi 3azauu;

aHa/IM31UPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBaTh HMH(OPMaI[1IO
pa3MUHbIX BUZIOB U (DOPM TIpe/ICTaB/IeHNSI;

CaMOCTOSITeJILHO ~ BbIOMpaTh ONTUMA/NbHYIO (OpMy TIpeAcTaB/ieHus
vHboOpMaIlMi ¥ WUTIOCTPUPOBATh pelllaeMble 3a7laud  HEeC/I0XKHBIMU
cXeMaMH, iMarpaMMaMy, UHOU TpadrKoi ¥ X KOMOMHALIASMU.

KoMMyHUKaTHBHbIE YHUBepCa/IbHbIe YueOHbIe AeliCTBUS:

B X0Ze 00CYy)KIeHHsI yueOHOr0 MaTepuasa, pe3y/bTaToOB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3aZlaBaTh BOMPOCHI TI0 CYIIECTBY 00CY>K/jaeMOl TeMbl 1
BbICKA3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud M Iof1ep>KaHre
G/1aro>kes1aTeIbHOCTH OOII[eHUS;



COTOCTAB/IATb CBOM CYXKJEHUS] C CY)XXJEHUsSMU [PYIMX Yy4daCTHUKOB
Auasora, 00Hapy>KUBaTh pas3uure U CXOZACTBO MO3ULUM;

BbIp@)KaTh CBOIO TOUKY 3p€HUS B YCTHBIX U MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIPeJCTaBAATh pe3y/bTaThl BBINOJTHEHHOTO (PU3MUeCKOro OIbiTa
(sKCriepuMeHTa, UCCIeJ0BaHus], IPOeKTa);

NMOHUMAaTb W MCIOMb30BaTh  [peUMYyLecTBa  KOMaHJHOW U
WH/IVBUAYaTbHOM paboThl TIpU peIlleHWH KOHKpPeTHOW (hu3nueckoi
1po0OJieMbI;

NIPUHUMATh LieJId COBMECTHOM [leATelIlbHOCTH, OPraHU30BbIBaTh [1eHCTBUS
Mo eé JOCTVDKEHWIO: pacripefieiiTb poJid, 00CYXIaTb TIPOLIeCChl U
pe3yJibTaThl COBMECTHO# paboThl, 060011]aTh MHEHHS] HECKOTBKUX JIFO/IeH;
BBITOJIHATE CBOIO UacCThb PabOTHhI, AOCTUTrasi KAUECTBEHHOTO pe3y/bTara I0
CBOEMY HarpaB/leHUI0 U KOOPJAUHUPYS CBOW [eWCTBUS C JPYTUMU
yjieHaMU KOMaH/Ibl;

OLIeHMBaThb KaueCTBO CBOEr0 BK/aja B OOLWI TPOAYKT MO KPUTEpUsIM,
CaMOCTOSITe/TbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeNCTBUS.

Pery/saTHBHBIE YHUBEpPCa/IbHbIE yueOHbIe el CTBUA

Camoopranusanus:

BBISIB/IATh 11P0O0JIeMbl B )KU3HEHHBIX W y4eOHbIX CUTYyalUsiX, TPeOyroIMx
[J1s1 peleHust (GU3NYeCKrX 3HaHUW;

OPUEHTUPOBATbCSI B  PA3/IMUHBIX MOAXOAAaX TPUHATUS  pelleHui
(MHIVBYAYya/bHOE, MPUHATHE peLleHus B TpyMIe, MPUHATHE pelleHui
TPYIIIION);

CaMOCTOSITE/TIbHO COCTAaBJIATh alTOPUTM peLleHust (PU3NUeCcKoy 3aaur Uiv
TlaHa MCCe[ioBaHUsl C YYETOM KMMEHOIIMXCS PecypcoB U COOCTBEHHBIX
BO3MO)XHOCTeM, apryMeHTUPOBAaTh Ipe/ijlaraeMble BApUaHThl pelleHul;
JiesiaTh BIOOD 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CﬂMOKOHTpOJIB, 3M0uI/IOHaﬂbHBIﬁ HHTE/I/IEKT.

[laBaTh a/|leKBaTHYIO OLIEHKY CUTYal[My U Tpejjiararh IJ1aH eé u3MeHeHUs;
OOBSICHAT ~ TPUYMHBI  JOCTMD)KeHUS  (HeJOCTW)KeHWs))  pe3y/bTaToB
JesiTe/IbHOCTH, [IaBaTh OL|eHKY MPHUOOPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBBI B ZIeSITE/IbHOCTh (B TOM YKCJIe B XOZ, BbIIIOJIHEHUS
¢uU3MUecKoro MCC/ie[OBaHWS WM IIPOEKTa) Ha OCHOBE HOBBIX
00CTOSITENIBCTB, W3MEHHMBIIMXCSl CUTyallul, YCTaHOBJEHHBIX OLIMOOK,
BO3HUKIIMUX TPYJHOCTEW;

OLIeHUBaTb COOTBETCTBUE pe3y/ibTaTa L|eJId U yCJIOBUSM;



CTaBUTh cebsi HAa MeCTO JIPYroro uesioBeKa B XOfie CIIOpa WM AUCKYCCHU
Ha HayuHYy0 TeMy, IOHMMAaTb MOTHBbI, HAMEPEHUS U JIOTUKY [IPyTroro;
TpU3HaBaTh CBOE MPaBO Ha OLIMOKY MpH pellieHuH (Gr3UUecKrx 3ajau Uin
B YTBEPJK/J€HHSX Ha HayUHbIe TeMbI U TaKOe JKe MPaBo JPYroro.

INTPEJIMETHBIE PE3YJ/IbTATbBI

K KoHIly 00yueHus B 7 Kjlacce MpeZiMeTHbIe pe3y/IbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCsS YMEHHM:

WCIO/Ib30BaTh  MOHATUS:  (PU3WUecKhe W  XUMUUECKUe  sIBJIeHUS,
Hab/to/leHre, SKCIepUMeHT, MOoJeJb, TUI0Te3a, eAVHULIbI (PU3NUeCKUX
BeJIMUMH, aTOM, MOJIeKyJa, arperaTHble COCTOSIHUSI BelljecTBa (TBEp/oe,
KUIKoe, ra3000pa3Hoe), MexaHUUYeCKoe [BIWKeHHe (paBHOMEPHOE,
HepaBHOMEpHOe, TIPSIMOJIMHEHMHOe), TPAaeKTOpUs, PaBHOAEMCTBYIOLLIAs
cuna,  pgedopmaius  (yrpyras, — muiacTudeckas), HEeBECOMOCTh,
COO0OIIIaloIIeCs: COCY/bI;

pa3nuuath siBieHus (Auddysus, TerioBoe ABWKeHHE YaCTUI] BellleCcTBa,
paBHOMEDHOe  [IBW)KeHWe, HepaBHOMEDHOe  [IBW)KeHWe, WHepLus,
B3aUMO/IEMICTBUe Tesl, paBHOBecHe TBEPJBIX Tel C 3aKpeIyIeHHON OChIo
BpallleHusi, Tepejilaya [JaBJeHUs TBEPAbIMU TelaMH, >KUJKOCTSAMU U
ra3amy, artMocdepHOe [iaBjieHWe, T[UIaBaHWEe TeJ, IIpeBpallleHus
MeXaHWYeCKOM SHEPruM) Mo OMMCAHWI0 HMX XapaKTepHbIX CBOWCTB M Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (hH3UUeCKoe sIB/IeHUE;
pacrio3HaBaThb TpOsiB/ieHWe U3y4YeHHbIX (PU3MUeCKUX SsBJAeHUM B
OKpy)KarollleM Mupe, B TOM uuc/iae ¢u3nueckue siBJieHUs] B TIPUPOJE:
TIpUMeEpbI IBMXKEHUsI C Pa3/MUYHbIMU CKODOCTSIMM B JKMBOW M HEXHUBOU
TIpUpo/Zie, AeUCTBUEe CU/bl TPeHUs B TIPUPOZIe M TeXHWKe, BJIHsSHUE
aTMoC(hepHOro [laB/ieHus] Ha >KUBOW OpraHW3M, TlaBaHUe PbIO, pbluaru B
TeJie YesioBeKa, TIPY 3TOM TIepeBOAUTL TTPAKTUUECKYIO 3a7iauy B yueOHYIO,
BbIJIe/ISITh CyIlleCTBeHHbIe CBOMCTBA (MpH3HaKU) (PU3UUeCKUX SIBJIEHUM;
OMUChIBAaTh U3yueHHbIe CBOMCTBA Tel U (pu3nUecKue sIBIeHUSs], UCIIOb3Ys
¢dusnueckie BenMUMHBI (Macca, 00BEM, TUIOTHOCTH BeIeCTBa, BpeMs,
MyThb, CKOPOCTb, CPeAHSIS CKOPOCTh, CU/Ia YIPYTOCTH, CH/a TSHKECTH, BecC
Tesla, CWia TpeHusl, JaBjeHue (TBEPAOro Tena, >XUAKOCTH, Tras3a),
BBITA/IKABAIOIIAsl CHjla, MeXaHWJecKass paboTa, MOII[HOCTb, TIJIEUO CHUJIBI,
MOMEHT CHU/bl, KO3(G@ULIMEHT T[0/e3HOr0 [JeNCTBUS MeXaHH3MOB,
KUHeTUUecKasi U TOTeHLMa/lbHas SHEeprusi), Mpyd OMNWCAHUU TIPaBUIBHO
TPAaKTOBaTh  (PU3NUECKUM CMBICJI  MCMOJb3YeMbIX  BeIWUMH,  UX
0003HaueHHsI W eJUHMIIBI (PU3NUECKUX BEIUYWH, HaXOAUTh (HOPMYIIbI,



CBsI3bIBAIOIIME JaHHYIO (PU3NUECKYIO0 BeJIMUMHY C IPYTMMU BeJUUMHAMU,
CTPOUTh IPaPMKH M3yUEHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;
XapaKTepu30BaThb CBOMCTBa Tes, (U3HMUecKrde SBAEHUSI U IIPOLIeCChHI,
WCIIO/Tb3Ys TIpaBWIa CJIOXKeHUs CU/ (BIOMb OAHOM MpsIMOM), 3aKOH ['yka,
3akoH Ilackans, 3akoH Apxumezia, MPaBUIO paBHOBeCHs pbiuara (0710Ka),
«30/I0TO€ TIPAaBWUJIO» MeXaHWKH, 3aKOH COXPaHeHWsi MeXaHWueCKOu
SHEPrUM, TpUd 3STOM [laBaThb CJOBECHYI (OPMY/IHMPOBKY 3aKOHa WU
3alMChIBaTh €r0 MaTeMaTUueCcKoe BbhIpakKeHUe;

O0BSICHATH (hU3NUeCKUe sIBJIeHUs], IPOLIeCChl ¥ CBOMCTBA Tesl, B TOM UHC/Ie
M B KOHTEKCTe CUTyal[uii TPaKTUKOOPHEHTHPOBAHHOTO XapakTepa:
BBISIB/ISTH TTPUUYMHHO-CJ/IEZICTBEHHbIE CBSI3H, CTPOUTHb OOBsICHEeHHe n3 1-2
JIOTUYECKUX 111aroB C OMOpPOM Ha 1—2 U3yueHHbIX CBOMCTBA (PU3NUECKUX
sIBJIEHU, (PU3MUYEeCKHX 3aKOHA WM 3aKOHOMEPHOCTH;

peliath pacuéTHble 3ajauv B 1-2 [eWCTBUS, HCIO/b3ys 3aKOHbI U
dbopmynbl, CBsi3bIBatOIMe (U3MUecKre BeMUMHbI: Ha OCHOBe aHanau3a
yCJIOBUS 3a/lauM 3aryChIBaTh KpaTKOe YC/I0BUe, MOACTaBISITh (PU3nUecKue
BeJIMUMHBI B (DOPMYJIbI M TIPOBOJUTH PacCyéTbl, HaXOJWUTb CIPAaBOYHbIE
JlaHHbIe, HeOOXOUMBIe /IJis1 pellleHus 3a/lay, OlleHWBaTh PealMCTUYHOCTD
TOTyUYeHHOU (PU3NUeCKOM BeJIMUMHBI;

pacrio3HaBaTh TPOO/IEMbI, KOTOpble MOJKHO peIIUTb TIPpU  TTOMOIIH
(br3MUeCcKuX MeTO/I0B, B ONIMCAHUM MCC/Ie/I0BaHUs BbIIe/ISITh TIPOBEpsieMoe
npe/irniosokeHde  (Turiotesy),  pas3iduaTh W UHTEPIIPeTUPOBATh
TIOJlyUeHHBIA pe3y/bTaT, HAaxOJuUTh OIIMOKW B XOZe OIbITa, [eaTh
BBIBO/IbI T10 €ro pe3yJ/ibTaTaMm;

TIPOBO/JIUTh  OMBITBI T10 HAO/MOAeHUI0 (PU3NUECKUX SIBJIEHUN WU
bu3nUeckux CBOMCTB Te: dhopmynupoBaTh TipoBepsieMbie
TIPe/ITI0J/I0XKeHHsI, COOMPATh YCTAHOBKY W3 TIPe/I/I0}KeHHOr0 000py/J0BaHMs,
3aMyChIBaTh X0/ OMbITa U (H)OPMYJIMPOBATh BLIBO/IbI;

BBLITIOJIHATL TIpsSIMble W3MEPEeHUs] pPAacCTOsIHUS, BpPeMeHM, MacChl Tera,
00BéMa, CWUIBI U TeMIlepPaTypbl C WCIOAb30BaHUEM aHA/IOTOBBIX U
1[MGpoBLIX TPUOOPOB, 3aMuChiBaTh I[I0Ka3aHUs TPUOOPOB C YUuETOM
3aZlaHHOM abCOMIOTHOM MOTPELTHOCTH U3MepeHMUi;

TIPOBO/IUThH UCC/Ie[JOBaHNe 3aBUCUMOCTH OIHOM (pM3UUeCKOl BeJIMUKHBI OT
OPYroM C WCMOJIb30BaHWEM MPSIMbIX W3MEPEeHUM (3aBUCMMOCTH IyTH
PaBHOMEDHO [IBWXKYILLErOCsl Tejla OT BpEMEeHW [BWKEHUsl Teja, CUJIbI
TPeHMs CKOJTbKeHUsI OT Beca Tejla, KauecTBa 00pabOoTKU MOBepXHOCTeN Tes
Y He3aBUCHUMOCTH CHUJIbl TPEHUS OT T/IOIIAI COTIPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTA OT y/AJUHEHWs TIPY)KWHbBI, BBITAJKHABAIOIIel CUIbI OT 00bEMa
TOTPY>KEHHOM YaCTU Tejla U OT TJIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTH



OT TUIOTHOCTH TeJjia, OT TJIyOWHBI, HA KOTOPYIO TIOTPY’KEHO TeJIo, YC/IOBUH
TIJIaBaHUsI TeJl, YCJIOBUM paBHOBeCHsl pbluara u 0OJIOKOB), yuyacTBOBaTh B
TJIAaHUPOBAaHUM ~ y4yeOHOrOo MCCefoBaHUsl, coOMpaTb YCTaHOBKY U
BBITIO/IHSTh W3MepeHUsi, Crefysl Tpe/J0)KeHHOMY IIaHy, (UKCHUPOBaTh
pe3y/ibTaThl TIOIy4eHHOM 3aBUCUMOCTH (H3UUYECKUX BeUUHUH B BHjE
Tipe//IoXKeHHbIX Tabmuil U TpaduKOB, fe/aTh BBIBOABI T0 pe3ysbTaTaM
WCCIe[JOBaHMUS;

MIPOBOIUTh KOCBEHHble H3MepeHUs (U3UUeCKUX BeJWYUH (TVIOTHOCTh
BelleCcTBa JKUAKOCTH W TBEPJOr0 Tena, CWla TPEHUsS CKOJIbXKeHUs,
JaBJieHWe  BO3/yXa, BbITaJKWBalOIlasi CWIa, [JEeUCTByIOIas Ha
TOTPY>KEHHOE B >KUAKOCTb Teo, KO3(h(UI[MeHT T0/Je3HOro JeNCTBUS
MPOCTBIX MEXaHU3MOB), CJiefysl TIpe[JIOKeHHOW WHCTPYKLUU: TIpU
BBIITOJIHEHUM HW3MepeHHil cobupaTh SKCIepUMeHTalbHYH0 YCTaHOBKY U
BBIUMC/ISTh 3HAUeHHe MUCKOMOMW Be/TMUKHbI;

co0roiaTh MpaBu/ia TeXHUKW Oe30MacHOCTU Mpu paboTe ¢ labopaTOpHbIM
obopyaoBaHHEM;

yKasbIBaTh MPUHIMUIMbBI AeWCTBUsS TIPUOOPOB U TeXHUUECKHUX YCTPOMCTB:
BeCbl, TEPMOMETp, [AWHAMOMETpP, COOOIIAIIIMecss COCyZbl, OapoMmeTp,
pbIUar, Mo/[BMXXHBIN U HEMOABWKHBIN 0/10K, HAK/TOHHASI TI/IOCKOCTH;
XapaKTepr30BaTh TIPUHLUMbBI  JIeMCTBUS M3yueHHbIX TMPUOOPOB U
TeXHUYECKMX YCTPOMCTB C ONOPOM HAa WX ONMcCaHusi (B TOM YHCIE:
MOJIIUIHUKY, YCTPOWCTBO BOJOIPOBOJA, THJpaBIAYECKUI Tpecc,
MaHOMeTp, BLICOTOMEp, TIOPIITHEBOI HACOC, apeOMeTp), UCITO/b3ysl 3HAaHUS
0 CBoOMCTBax (U3HUeCcKuX siBjieHUN U HeoOXxoAumble (u3rueckre 3aKOHbI
Y 3aKOHOMEpHOCTH;

NPUBOJUTL  TpuUMepbl  (HaXoAuTb  WHGOpMaLKMI0 O  IpUMepax)
MPAKTUUeCKOT0 HCII0/Ib30BaHUsl (DU3NUECKUX 3HaHWM B TOBCEJHEBHOM
JKU3HM J71s1 0OecrieueHyst 6e301macHOCTH TIpU o0palreHny ¢ mpubopaMu U
TeXHUYECKUMHU YCTPOWCTBaMH, COXPaHeHUsl 3[J0pOBbsi U COOJMIO/eHus
HOPM 3K0JIOTHUYECKOTO MOBe/IeHUsI B OKpY Karolleil cpefie;

OCYLL[eCTB/ISITh  OTOOD UCTOYHMKOB uH(popMaiuu B VIHTepHeTe B
COOTBETCTBUM C 3aIaHHBIM TTOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HaHUW W NYTEM CpaBHEHUS pa3/MUHbIX MCTOYHUKOB BBIJEJISTh
uHbOpMaI[MIo, KOTOpas SIB/ISIeTCs MPOTUBOPEUMBON WM MOKET OBITh
HeJIOCTOBEPHOM;

WCTI0JTb30BaTh TIPU BBITIOJIHEHWH Y4eOHBIX 3a/laHuil HayuHO-TIOMYJISIPHYIO
UTepaTypy (U3MUeCcKoro CofepkaHWs, CIpaBOUHble MaTepualibl,
pecypchl ceTu VIHTepHeT, BjafieTb NMpUéMaMu KOHCITIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHusl HHGOPMALIMK U3 OJHOW 3HAKOBOW CHUCTEMBI B AIPYTYIO;



co3/laBaTh COOCTBeHHbIE KpAaTKWe TMChbMeHHble W YCTHBIe COOOIIeHUs Ha
OCHOBe 2—3 MCTOUHMKOB MHGOpMaLMU (HH3UUeCcKOro Coflep>KaHusi, B TOM
yucse MyOaMYHO JiesiaTh KpaTKuhe CcOoOIeHus 0 pe3y/bTaTax IPOeKTOB
WM yueOHBIX WCC/AeIOBAaHWH, TIPU 3TOM TPaMOTHO HCIIOJb30BaTh
V3yuYeHHbIM TIOHSATUMHBIA ammapaT Kypca (PU3MKHU, COMPOBOXK/AAThb
BBICTYTI/IEHWE TIpe3eHTalel;

TIPU  BBITTOJTHEHUM YueOHBIX TIPOEKTOB U HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTU B TPYIIlle B COOTBETCTBUM C TIOCTaB/IeHHBIMU 3afiauaMH,
C/leUTh 3a BbINIOJIHEHWEM TIUIaHa [IelCTBUM, afeKBaTHO OLleHUBAaTh
coOCTBeHHbII  BK/IQJ, B  [JIeATeJIbHOCTh  TPYINIbI,  BBICTpAaUBaTh
KOMMYHUKAaTUBHOE B3aMMO/IeMCTBUE, YUUTHIBAsi MHEHHE OKDY KaroIUX.

K koHIly 00yueHus B 8 Kj1acce npeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpa)kKaTh C(hOPMHUPOBAHHOCTh Y 00YUarOLUXCS YMEHUI:

WCII0/Tb30BaTh TIOHSITHS: Macca U pa3Mepbl MOJIEKY/I, TETJIOBOE /IBIXKEHHe
aTOMOB Y MOJIEKY/I, arperaTHble COCTOSIHUS BellleCTBa, KpUCTA/L/TUYECKUE U
amop(Hble Tesna, HACHIIEHHbIM U HeHACHIeHHbIM Map, BAAXXHOCTb
BO3/lyXa, Temreparypa, BHYTDeHHsisl SHeprus, TeIJIOBOM [IBUraTeb,
37IeMeHTapHbIN /IeKTPUUYECKUN 3apsif], 3/IeKTpUdecKoe ToJie, MPOBOJHUKU
Y IU37IEKTPUKU, TOCTOSTHHBIN 3JIEKTPUYECKUU TOK, MarHUTHOE TI0JI€;
pas/ivuaTh SIBJieHUs1 (TerVIOBOe pacIIMpeHWe U CKaTue, Tersiorepezauva,
TeI/JIOBOe paBHOBeCHe, CMauvBaHWe, KalW/UIIpPHbIe SIBJIeHUs, UCTlapeHue,
KOHJIeHCalusi, TUlaBjeHue, KpucTa/uu3auus (OTBepJeBaHUE), KUIleHHue,
Terionepeaua (TeryIonpoBOAHOCTb, KOHBEKIHS, n3JlyueHue),
3/IeKTpU3alusi TeJl, B3aMMOJENCTBYE 3apsiZioB, JEMCTBUSL 3JIEKTPUUECKOTO
TOKa, KODOTKOe 3aMblKaHWe, B3aUMOJIEMCTBHE MAarHUTOB, [eHhCTBUe
MarHMTHOTO MOJIs Ha MPOBO/JIHUK C TOKOM, 3/IeKTPOMAarHUTHasi UHAYKIVS)
M0 OMNUCAHUI0 WX XapaKTepHbIX CBOMCTB W HAa OCHOBe OIIBITOB,
JIEMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCKoe sIBJIEHUE;

pacrio3HaBaTb TIPOSIBJieHWe HW3yUeHHbIX (U3UUECKUX SIBJIeHUM B
OKpY>Karoll[eM MWpe, B TOM uyucie (U3NYecKUe SIBJI€HWS B TIPUPOJe:
MOBEPXHOCTHOE HATS)KEHUWe U KanwUisApHble SIBJIGHWS B TIPUPO/E,
KpUCTa/ulbl B TIpupofe, u3nydyeHue ConHIla, 3aMep3aHue BOJOEMOB,
MOpCKHe Opu3bl, 00pa3oBaHUe POCHI, TYMaHa, WHesl, CHera, 3/IeKTpUUecKye
siBJIeHUs1 B aTMocdepe, 3/eKTPUUeCTBO KMBBIX OPraHU3MOB, MarHUTHOE
nosie 3emJ/M, Apeid MOJIOCOB, POJb MarHUTHOTO TOJS [AJis XKU3HU Ha
3emJie, TOISIPHOE CUSIHUWE, TIDU 3TOM TepeBOJUTH TIPAaKTUUYECKYIO 3a/jauy B
yueOHY0, BbIIEJIATh CYIIleCTBEHHbIe CBOWMCTBa (MpH3HAKH) (H3MUeCKUX
SIBJIEHUI;



OTHMChIBaTh U3yUeHHble CBOMCTBA Te/l U (U3MUeCKUe SBJIeHHs], UCTIO/b3Ys
¢u3nueckye BeMUMHBI (TeMIlepaTypa, BHyTPeHHSs1 SHeprusi, KoJu4ecTBO
TEM/IOThI, yJenbHasi TeIJIOEMKOCTh BeLIeCTBa, yJe/bHas TerioTa
TUIaB/ieHus, yjie/ibHasi TeIyioTa TapooOpa3oBaHusl, y[e/ibHasi TerioTa
CropaHvsi TOIIMBA, KO3((ULIMEeHT TMOJe3HOro [JeNCTBUS Tera0BOMN
MallMHbl, OTHOCUTE/IbHAs BJI&)KHOCTb BO3/yXa, 3JIGKTPUYECKUW 3apsf,
Cula TOKa, 3/eKTPUYECKOe HarpsbkeHue, COTMpOTHBJIEHHWE TTPOBOJHUKA,
ylelbHOe  COTpOTHB/IEHWe  BellecTBa, pabora W MOIJHOCTB
3JIEKTPUYECKOr0  TOKAa), TMpU ONWCAHWA TPaBWIbHO  TPaKTOBaTh
¢u3nUecKuii CMBIC/T UCIIO/Ib3yeMbIX BeJWUMH, 0003HAueHUs U eJUHULIbI
(¢Y3nUeCcKuX BeIWYMH, HAaXOAUTb (OPMYJbl, CBSI3bIBAIOLIME [IaHHYIO
(Y3UUeCKY0 BeJWUMHY C JpPYTMMHU BeJIMUYMHAMH, CTPOUTH TIpa(uKu
V3y4YeHHbIX 3aBUCUMOCTeN (U3NYeCKUX Be/TMUKH;

XapakTepu3oBaTb CBOMCTBA TeJs, (PU3MUeCcKUe SBIEHUS M IIPOLIeCCHl,
VICTIO/Ib3Ysl OCHOBHBIE TIOJIO)KEHUS] MOJIEKYJIIPHO-KUHETUUeCKOW TeOpuH
CTpOeHMs BellleCTBa, MPUHLMII CYIIepPHO3ULMK T0JIed (Ha KaueCTBeHHOM
YPOBHE), 3aKOH COXpaHeHUs 3aps/a, 3akoH OMa /i1 yyacTKa Lielu, 3aKOH
[koyns—JleHlia, 3aKOH COXpaHeHUs SHEepPrud, TIIpd STOM [laBaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHAa M 3allMChIBaTh €ro MareMaThyeckoe
BBID&)KEHUE;

00OBSICHATL (U3MUecKre TpoLiecChl W CBOWCTBA Tel, B TOM YMCIe U B
KOHTEKCTe CUTyalMid MPaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBISTh
MIPUYMHHOC/IEICTBEHHbBIE CBSI3U, CTPOUTH 00BsiICHeHUe U3 1-2 Joruueckux
1aroB C OMOpPOM Ha 1-2 M3yueHHBIX CBOMCTBA (PU3NUYECKUX SIBIEHUH,
($13rYeCcKrX 3aKOHOB W/ 3aKOHOMEPHOCTel;

peliatb pacuéTHble 3ajaud B 2—3 [eWCTBUS, MCIOJIb3yS 3aKOHbI U
¢dopMysibl, CBsi3bIBarOLMe (U3UUECKHe BEeJIWYMHBL: Ha OCHOBE aHaau3a
yCJIOBUSL 3a/lauM 3alMCblBaTh KpaTKOe YCJIOBUE, BbISB/ATH HeZOCTAaTOK
JaHHBIX [ pelleHWs] 3aZlaud, BbIOMpaTh 3akKOHbI U (OPMYJIbI,
HeoOXo/uMble /i1 €& pelleHusi, MPOBOJUTH PACuéTbl U CpPaBHUBATh
TI0JlyueHHOe 3HaueHue (pU3nYeCcKor BeJIMUMHBI C U3BECTHBIMU JJaHHBIMU;
pacrio3HaBaTh Ipo6JieMbl, KOTOpble MOXKHO PpeLIUTb TPy T[OMOLH
(¢r3nUeCcKuX MeTOJO0B, WCIO/b3ysl OMUCAHWE WCC/IeJOBaHUsl, BbIAEJSAThH
TpoBepsieMOe  TIpPeAro/IO’KeHWe, OLleHWBaTb TMPaBWIBHOCTb TOPSJKa
TIPOBe/IeHNs UCC/IeJOBaHus, JieslaTh BbIBOJbL;

MPOBOJUTh OMNBITBI 10 HaOmofeHu0 (U3NYeCKUX sIBJIEHUM WU
(r3UUeCcKrX CBOUCTB TeJl (KanuIsSpHbIe SIBJIeHUS], 3aBUCUMOCTD [|aBJ/IeHUS
BO37lyXa oT ero 00béMa, TeMIiepaTypbl, CKOPOCTH TpoLiecca OCThIBaHUS U
HarpeBaHusl NpPU U3/Iy4YeHWU OT LjBeTa M3/yuvarolleld (Ior/ouaroieit)



TIOBEPXHOCTH, CKOPOCTb MCTIApPeHUsI BOJABI OT TeMITePAaTyphbl >KUAKOCTU U
TJIoiad e€ TIOBepXHOCTH, S/eKTpU3alus Tejl UM B3aUMOJelCTBHe
9JIEKTPUUECKUX  3apsJi0B, B3aWMO/IeHCTBHE TIOCTOSIHHBIX MAarHUTOB,
BU3ya/M3aliusi MarHUTHBIX TI0Jieli TIOCTOSIHHBIX MAarHuToB, [1eHCTBUS
MarHUTHOTO TIO/IsT Ha TIPOBOAHUK C TOKOM, CBOMCTBA 3/IEKTPOMAarHura,
CBOMCTBA 9/IEKTPOABUTATE/sT TIOCTOSIHHOTO TOKAa):  (POPMYJIMPOBAaTh
TipoBepsieMble TPeATo/IoKeHs,, cCOOMpaTh YCTaHOBKY W3 TIPe/IJIOKEHHOTO
000py/1I0BaHUs, OMKCHIBATh X0/ OTbITa U (HOPMYTMPOBATh BHIBOABI;
BBITIOJIHATh ~ TpPSIMble  W3MepeHWs  TeMIlepaTypbl, = OTHOCUTeTHHOU
BA@KHOCTU BO3/[yXa, CWIbl TOKa, HAMNpsUKeHUSI C WCI0Jb30BaHEM
aHa/IOrOBBIX TIPUOOPOB U JJaTUMKOB (DU3MUECKUX BEJWUMH, CPAaBHUBATh
pe3y/ibTaThl U3MEPEHHM C YUETOM 3a/JaHHOM aOCOJTFOTHOM TTOTPEITHOCTH;
TIPOBO/IUThH UCC/Ie[JOBaHUe 3aBUCUMOCTU OHOW (PU3UUeCKOlN BeJIMUMHBI OT
JPYyrol C WCIO/Ib30BaHWEM TIPSIMbIX  H3MepeHud (3aBUCMMOCTh
COTPOTUB/IEHUS] TIPOBOJHUKA OT €ro JyIvHbI, TUIOIIA[IU TI0NepeyHoro
CeueHUs U yZeJbHOTO COTIPOTHB/IEHUS BelljeCTBa MPOBOIHMKA, CH/bI TOKQ,
WAyIIero uepe3 TIPOBOAHUK, OT HampsykeHUsT Ha TPOBOJHUKE,
WCC/eJoBaHUe — T0C/e/OBaTe/IbHOTO UM Tapasuie/lbHOro  COeMHeHUN
TIPOBOIHUKOB): TUIAHMPOBAThb HCC/Ie[JOBaHWe, COOMpaTh YCTAHOBKY U
BBITIOJIHATh W3MepeHUsi, Cefys Tpe/JoyKeHHOMY IIIaHy, (UKCHUPOBATh
pe3y/ibTaThl TMOy4YeHHOW 3aBUCUMOCTH B BUje Tabmui U TpaduKOB,
JleniaTh BBIBO/IBI 110 Pe3y/ibTaTaM UCC/ie[JOBaHUS;

TIPOBO/IUTh KOCBEeHHble U3MepeHUs (Qu3nuecKux BeauuuH (yze/ibHas
TETUIOEMKOCTh ~ BeIIleCTBa, COTPOTHB/EHWe TIPOBOJAHMKA, pabora u
MOIIHOCTh 3/IEKTPUUECKOT0 TOKa): TJIaHUPOBaTh W3MepeHMs, CcoOupaTh
9KCIIePUMEHTAbHYI0 YCTaHOBKY, C/IeAys TpeyIoKeHHOW WHCTPYKIUH, U
BBIUMC/ISATH 3HAUeHHEe BeJTMUNHbI;

co6moiaTh MpaBU/Ia TEXHUKW 0e301MacHOCTH Mpy paboTe ¢ labopaToOpHBIM
obopyoBaHuEM;

XapaKTepu30BaTh IPUHIUMBI  IeWCTBUS HW3yUYeHHBIX TIpUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX ONUCaHUsA (B TOM 4YMCIIE:
CUCTeMa OTOTIeHHUSI [JOMOB, TUTPOMeTp, TapoBasi TypOuHa, amriepMmerp,
BO/IbTMETD, CUETUMK 3/IEKTPUUECKOW JHEepPruH, 37eKTPOOCBETUTE/bHBIE
nIpubOpBI, HarpeBaTebHBIE IEKTPONPHUOOPHI (TIPUMEPBI), 3/IEKTPHUUECKHe
TipeIOXpPaHUTe/TH, 3JIeKTPOMAarHuT, 3JIeKTPO/BUTaTe /b MOCTOSTHHOTO TOKa),
WCTIO/b3YSl 3HAHUS O CBOMCTBaxX (U3UUECKUX SIBIEHUM U HeoOXoAuMbie
(bur3nUeckKre 3aKOHOMEPHOCTH;

pacrio3HaBaThb TIPOCTble TeXHUUYeCKUe YCTPOWMCTBAa U HW3MepUTe/bHbIe
npubopbl 10 CXeMaM M CXeMaTU4YHbIM pHUCYHKaM (KUIKOCTHBIN



TEPMOMETP, TepPMOC, MCUXPOMETpP, FMTPOMEeTp, [BUraTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOI, peoCTar), COCTaB/ATb CXeMbl 3JIeKTPUUeCKUX
L|eriel ¢ moc/e/loBaTe/IbHbIM U Napasljie/IbHbIM COeZJMHeHWeM 3/1eMeHTOB,
pasnuuasi yC/IoBHbIe 0003HaueHUs 3/1eMEHTOB 3/1IeKTPUUeCKUX 1iernel;
NPUBOJUTL  TpUMepbl  (HaXOAUTb  MH(POpMAaLMIO O  IpUMepax)
MPAKTUUeCKOT0 KCII0/Ib30BaHUsl (PU3MUeCKUX 3HaHWK B I10BCeJHEBHOU
)KU3HU Jiji1 obecrieueHusi 6e30macHOCTH TIpU obpailieHUu C ripubopamu 1
TEeXHUUEeCKHMU YCTPOMCTBaMH, COXpaHEHHsl 37I0POBbsi U COOJIFOZIeHMs
HOPM 3K0JIOTUYeCKOr0 [0Be/leHNsl B OKPYJKalolLLeil cpefie;

OCYILeCTB/ISATE TOWCK MH(POpPMALMM  (PU3NYECKOr0 COJep)KaHus B
lHTepHeTe, Ha OCHOBe UMEIOLIMXCS 3HAaHUW W MNYTEM CpaBHEHUS
JIOTIO/IHUTE/IbHBIX ~ MCTOYHUKOB  BBIJENATh  MH(POpPMALMIO, KOTOpas
SIBJISIETCSI IPOTUBOPEUMBO WA MOKET ObITh HeJJOCTOBEPHOM;
WCTI0JTb30BaTh TPU BBITIOJIHEHWH Y4eOHBIX 3a/laHuil HayYHO-TIOMYJISIPHYIO
MTEpaTypy  (U3WUECKOr0 COJep)KaHWs, CIpaBOYHble MaTepHalbl,
pecypcel cetd VIHTepHeT, ByaZileTb IpUEMaMu KOHCIIEKTUPOBaHUS TEKCTa,
npeobpa3oBaHusi MHPOPMaLIMU U3 OFHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBeHHbIe TMUCbMEHHble U KpaTKWe YCTHble COO0OleHus,
0006miass uHpOpMALMI0 U3 HECKOJbKUX WCTOYHUKOB (PU3NUECKOro
cofiepKaHWsl, B TOM UHWC/le TMyO/JWYHO TIPeJCTaB/sATh pe3yJIbTaThl
TIPOEKTHOW WJ/IM UCCJ/Ie0BaTebCKOU [1eATeTbHOCTH, TPU 3TOM I'PaMOTHO
VICTIO/Ib30BaTh W3YUEHHBbIM TOHATUMHBIA anmnapar Kypca (U3HKH,
COTIPOBOXKATh BHICTYI/IEHUE MIpe3eHTaLuel;

NP BBIMOJIHEHUM YyueOHbIX TIPOEKTOB W MCC/Aej0BaHUM (U3NUYeCKUX
MPOLIECCOB  pacripefieiiTh 00s13aHHOCTU B TpyIIe B COOTBETCTBUU C
MOCTaB/IeHHbIMU 3a/lauaMy, C/IeJIUTh 3a BBINOJTHEHWEM T/IaHa [JeMCTBUN U
KOPPEeKTUPOBaThb €ro, aflekBaTHO OLleHWBaTh COOCTBEHHBIM BK/Ia[ B
JesITeJIbHOCTb TPYIIIbI, BEICTPaMBaTh KOMMYHUKAaTUBHOE B3aUMO/EMCTBHE,
TIPOSIBJISISt TOTOBHOCTD pa3periaTb KOH(IUKTHI.

K koHIly 00yueHHs B 9 Kjlacce MpeZiMeTHbIE pe3y/IbTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCS YMEHHM:

WCTO/Ib30BaTh TOHSITUSL: CUCTeMa OTCuéTa, MarepuasjbHasi TOUKa,
TPaeKTOpHsl, OTHOCUTEBHOCTh MEXaHWYeCKOIro ABWKeHUs, nedopmMarus
(ynipyrasi, mjlacTuyeckasi), TpeHWe, LIeHTPOCTPeMUTe/IbHOe YCKOpeHUe,
HEBeCOMOCTh U Teperpy3KH, L[eHTp TshKecTd, abCOMIOTHO TBEPOe Tero,
1[EHTP TSDKeCTU TBEP/IOTO Tesla, paBHOBecHe, MexaHHUecKre KonebaHus u
BOJIHBI, 3BYK, WH(Mpa3ByK W YJbTPa3ByK, 3JIeKTPOMAarHUTHbIE BOJIHBI,
ITKajia 3JIeKTPOMAarHUTHBIX BOJTH, CBET, O/IM30PYKOCTb U /1aTbHO30PKOCTb,



CTIeKTPbI HUCITyCKaHWs U TIOT/IoNeHus, anb(a, 6eTa- ¥ ramMmma-u3nydeHus,
W30TOMbI, i/jepHasi SHEPreTHKa;

pas/ivuaTh siBJeHUs1 (PaBHOMEpPHOe M HepaBHOMEpHOe TMpSIMOJIMHEeNHOoe
IBIDKeHWe, PaBHOYCKOPEHHOe TPSIMOIMHENHHOe [IBWKEHHe, CBOOO/HOe
rajJieHye Tesl, pPABHOMEPHOe BW)KEHHE MO0 OKPY)KHOCTH, B3aUMO/IelCTBUE
TeJsl, peaKTUBHOe [BI)KeHHe, KosiebaTesibHOe ABMXKeHUe (3aTyxarolye U
BLIHY K/leHHbIe Koyie0aHus1), pe30HaHC, BOJIHOBOE JIBI)KEHHe, OTPa’KeHue
3BYKa, MPSMOJIMHEMHOE pacrpoCTpaHeHue, OTpakKeHHWe W TpeoMyeHue
CBeTa, IOJTHOe BHYTPeHHee OTpPa’keHre CBeTa, pa3JioykeHue 0e/ioro ceeTa B
CIIeKTP U CJIO)KeHHe CHeKTpaJbHbIX LIBETOB, JAUCIEPCUS CBeTa,
ecTeCTBeHHasl paJM0aKTUBHOCTb, BO3HUKHOBEHHE JMHEWNUaToro CreKkTpa
W3/Iy4YeHHs ) M0 OMUCAHUIO0 UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIbITOB,
JIEMOHCTPUPYIOIIUX JJaHHOe (hH3UUeCcKoe sIBJIeHUE;

pacro3HaBaThb TMpOsIB/IeHWe M3y4YeHHbIX (PU3WUYECKHUX SBJEHUM B
OKpy>XaroljeM Mupe (B TOM uucie (uadueckue sIBJIeHUs] B TPHUPOJE:
TIPWIVBBI U OTJIMBBI, ABWKeHUe TiiaHeT COo/THeYHOM CUCTeMbl, peaKTUBHOE
[BIKEHHE JKMBBIX OpPraHU3MOB, BOCIIPUSITHE 3BYKOB JKHBOTHBIMH,
3em/ieTpsiCeHUe, CeWCMUYecKhe BOJIHBI, I[yHaMW, 3X0, I[BeTa TelJ,
OITHYEeCKHe SIBJIeHWs B TIpUpoje, Ouoiornueckoe [eHCTBHE BUAWMOTO,
y/ibTparoseTOBOr0 W PEHTIeHOBCKOTO U3/yueHWl, eCcTeCTBeHHbIN
PaIMOaKTUBHBIA (POH, KOCMUUECKHe JIyYM, paJuOaKTUBHOE H3JyuyeHue
MPUPO/IHBIX MHWHEpasoB, [elCTBHMe PAJAMOAKTHBHBIX W3/IydYeHUW Ha
OpraHv3M 4YeJiOBeKa), MpU 3TOM MepPeBOAUTb MPAKTUUeCKYH 3a/iauy B
yueOHYI0, BBIIEJIATH CYIIIeCTBEHHbIE CBOMCTBA (MPH3HAKU) (H3HUECKUX
SIBJICHUU,

OMNMCHIBAaTh U3yUYeHHbIe CBOMCTBA Tesa U (pU3NUecKue SIBJIeHUs, UCIOJIb3Ys
(¢u3rMueckre BeUUUHBI (CpelHsIi M MrHOBEHHasi CKODOCTh TeJjia TIpU
HepaBHOMEDHOM [IBW)KEHWM, YCKOpDeHWe, TepeMelleHue, TMyTb, YIroBast
CKOPOCTb, CW/la TPEHMSs, CWja YMPYroCTH, CWAa TSDKECTH, YCKOpeHue
CBOOOJHOTO TIaJileHusl, BeC Tela, WMITYJbC Teja, WMIY/IbC CUJIBI,
MeXaHWueckass paboTa W MOIIHOCTb, TIOTEHI[Ha/bHasE JHEpPrus Teja,
MOAHSATOTO HaJ, MOBEPXHOCTBIO 3€MJ/IY, MOTeHLWA/TbHAsi SHEePrusi C’KaTou
TIPY>KMHBI, KUHeTUuUecKasi SHeprus, TI0JiHasg MexXaHWuecKasi SHeprus,
TIepHOo/] ¥ YacToTa KosiebaHuWH, /I/TMHA BOJIHBI, TPOMKOCTh 3ByKa W BbICOTA
TOHa, CKOPOCTb CBeTa, MOKa3aTe/lb MpeoM/IeHUs1 Cpe/ibl), TIpU ONMHMCAHUU
MPaBU/ILHO TPAKTOBaTh (DM3UUECKUM CMBIC UCIO/b3yeMbIX BeJMUMH,
0o003HaueHHsI ¥ eJUHMIIbI (PU3NUECKUX BeJIUUYWH, HaXOAUTh (HOPMYIJIbI,
CBSI3bIBAIOIIME [JaHHYI0 (DU3NUECKYH0 BeJIMUUHY C APYTMMU Be/IMUMHAMM,
CTPOUTH rPaPUKU U3yUYeHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTUUUH;



XapakTepu30BaTb CBOMCTBA Tes, (U3WYecKue SBJAEHUS U [POLIeCChl,
VICTIO/Ib3YSl 3aKOH COXPaHeHWs! SHepPruy, 3aKOH BCEMHPHOIO TATOTEHWS,
MIPUHLIAIT  CyTIepIIO3ULIMM  CWUJI, TPUHLUI OTHOCUTeNbHOCTH ["anmuses,
3aKOHbI HbIOTOHA, 3aKOH COXPaHEHHsI UMITY/bCa, 3aKOHbI OTPa)KeHUsl U
TIpeJIOMJIEHUs CBeTa, 3aKOHbI COXPaHEHUs! 3apsiZloBOI0 U MaCCOBOI'0 UMCes
NIpU SIIePHBIX peakUUsiX, NPy 3TOM JlaBaTb CJIOBECHYHO (DOPMY/IUPOBKY
3aKOHa U 3anMChIBaTh €r0 MaTeMaTHyeckoe BbIpayKeHUe;

0OBSICHATh (pU3MUeCKHe TIPOLlecChl W CBOWCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyalui MPaKTUKOOPHMEHTHUPOBAHHOI'O XapakTepa: BbISBI/IATH
TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3U, CTPOUTh 00bsICHeHHe 13 2—3 JTIOTHYeCKUX
11aroB C OIMOPOM Ha 2—3 W3yYeHHbIX CBOMCTBA (PU3NUYECKUX SIBJIEHUU,
(br3rUeCcKrX 3aKOHOB W/IM 3aKOHOMEPHOCTeH;

peliaTh pacyéTHble 3ajaud (omuparoldecss Ha CUCTeMy u3 2-3
yPaBHEHMIN), UCIIO0/b3ys 3aKOHbI U (DOPMYJIbI, CBSI3bIBAIOLLIME (PU3UUECKHEe
Be/IMUMHBI: HAa OCHOBE aHaiu3a yCJIOBUSI 3a/lauM 3alMCcbiBaThb KpaTKoe
yC/IOBUe, BBISIB/SATH HeJOCTarole Wid U30bITOUHbIe JaHHbIe, BbIOMpATh
3aKOHbI U (hopMyJibl, HEOOXOUMBbIe [i/Is1 pellieHus], TPOBOJUTh PacuéThl U
OLIeHHMBaThb PeaJMCTUUYHOCTh TOAYUEeHHOrOo 3HaueHusi (u3nuecKoi
Be/IMUKHBI;

pacrio3HaBaTh TpobO/ieMbl, KOTOpble MOYKHO PpeIIUTb TP TOMOLIH
bu3MUecKUXx MeTO/I0B, UCIO/b3ysl OMUCAHWe WCC/Ie[JOBaHUs], BbIE/ISATh
TpoBepsieMOe  TIPeJTIoJIO’KeHUe, OLieHWBaTh IIPABWIBHOCTb — TOpsiJKa
NpOBeJIeHUs]  MCC/Ie[IOBaHUs, JielaTb  BbIBOJbI, HWHTEPIPeTUPOBAaTh
pe3y/bTaThl Hab/IOIeHUH U OTILITOB;

MIPOBOJUTL OMbIThl 1O HabMOZEHUI0 (U3MUEeCKUX SIBJeHUW WU
(r3UUeCKMX CBOWUCTB Tes (M3yueHre BTOPOro 3akoHa HbrOTOHa, 3akoHa
COXpaHeHUsi SHepruu, 3aBUCUMOCTb Tepuojia KoJsiebaHuil MPYKUHHOTO
MasiTHUKa OT MacChl Ipy3a U XKECTKOCTH MPY>KWHbI U HE3aBUCUMOCTb OT
aMIIIUTY/IbI MasbIX KoJjie0aHWM, TIPIMOJIMHEHOe paclipoCcTpaHeHre CBeTa,
pasyio’keHue 0esioro cBeTa B CIEKTP, U3ydyeHHEe CBOMCTB M300pakeHUs B
TIJIOCKOM 3epKajie M CBOMCTB H300pa’keHMs TpeAiMeTa B COOMparoIei
nuH3e, HabOJIIOZieHre CIUVIOLIHBIX UM JIMHeMuaThIX CIIeKTPOB H3/yuyeHusl):
CaMOCTOSITeJILHO ~ COOMpaTh yCTaHOBKY U3 M30bITOuHOro Habopa
o0opyJoBaHuUsl, OMWCHIBAaTH  XOJ OMbITA U €ro  pe3yJsbTaThl,
¢ opMyMpoBaTh BHIBO/IbI;

MIPOBOJIUTH TP HEOOXOAUMOCTU CEepUI0 TMPSMbIX U3MepeHUi, omnpezessis
CpefHee 3HaueHWe U3MepseMOl BeMUurHbl ((POKyCHOe pacCTOsiHUe
cobuparoijeli JMH3BI), 00OOCHOBBIBATH BBIOOp Croco0a H3MepeHus
(n3MepuTEeNBHOTO ITPHOOpa);



TIPOBOIUTb  WCCJIefIOBaHHE 3aBUCUMOCTeH  (U3MUeCKUX BeIUUMH C
WCTI0/Tb30BaHNEM TIPSMbIX M3MepeHui (3aBUCUMOCTb TyTU OT BpeMeHH!
MIPU PaBHOYCKOPEHHOM [IBWKeHMM 0e3 Haya/lbHOM CKOpPOCTH, TMepuoja
KonebaHWT MaTeMaTHUYeCKOro MasiTHMKa OT [JIMHbI HUTH, 3aBHCHUMOCTH
yr/a OTpa)keHWsi CBeTa OT yIJa TajleHus U yrja IpeioMJeHUs OT yria
nafieHyst): TUIaHUPOBaTh HWCCel0BaHUe, CaMOCTOSITeIbHO COOMpaTh
YyCTAaHOBKY, (UKCHPOBaTh pe3y/bTaThl TOJYYeHHOW 3aBUCUMOCTU
bU3NUeCKUX BeMMUWH B BHZe TabmMIl ¥ TpadUKOB, [e/laTh BBIBOABI 10
pe3yJibTaTaM UCC/IeJ0BaHus;

TIPOBOIUTL KOCBEHHbIe H3MepeHUsi (GU3NUeCKUX BeJWUMH (CpefHsis
CKOPOCTb ¥ YCKOpeHHe Teja TIpU PABHOYCKODEHHOM [IBIDKEHHH,
yCKOopeHHe CBOOOAHOTO TMajieHusi, XKECTKOCTb TIPY>KUHBI, KO3(DPUIreHT
TPeHHUsI CKOJIbKeHHUsl, MexaHuueckas paboTa M MOIIHOCTb, 4YacToTa U
nepuos;, KojebaHWN MaTeMaTHYecKoro W TIPY)KMHHOTO —MAasiTHUKOB,
ONTHYeCKasi CWia coOuparoijeli JIMH3bI, paZMOaKTHUBHbLIM  (OH):
TJIAaHUPOBAaTh M3MepeHHus, CObUpaTh IKCTIePUMEHTAlbHYI0 YCTaHOBKY U
BBITIO/THATh W3MepeHUs, cyiefysl TIpeJi0XKeHHONW WHCTPYKLIUW, BBIYMC/ISTh
3HaueHWe BeJIMUMHBI U aHATM3UPOBATh TI0/TyUeHHbIe Pe3y/IbTaThl C YUETOM
3a/IaHHOU TIOTPEIITHOCTH W3MepeHUH;

cobJtro1aTh TIpaBU/ia TEXHUKH 0€30I1aCHOCTH TP paboTe ¢ 1abopaTOpHBIM
obopyaoBaHHEM;

pa3nuuaTh OCHOBHBIE TIPH3HAKW HW3YUYEHHbIX (GU3WUECKHUX MOJesiei:
MaTepuanbHas TOUKa, abCO/IOTHO TBEpZOE Te0, TOUEUHBIM HCTOUYHHWK
CBeTa, JyY, TOHKasi JIMH3a, IUlaHeTapHas Mojie/lb aToMa, HYK/JIOHHas
Mo/ie/lb aTOMHOTO $1/Ipa;

XapaKTepU30BaTh IPUHIUNBI  A€WCTBUS HW3yUYeHHBIX TIpUOOPOB U
TeXHUYECKUX YCTPOWCTB C OMOPOM Ha WX OMNUCaHus (B TOM 4YMCIIE:
COUIOMETp, [JaTUMKU TIOJIO’KEeHUS, PAcCTOSIHUSI U YCKODeHWUs], paKerta,
9X0JIOT, OUKW, TepuCcKor, (oToamnmapaT, ONTHUYECKHEe CBETOBO/PbI,
CTIeKTPOCKOTI, /I03UMeTp, Kamepa BuWIbCOHA), WCMOMb3ys 3HAHUSA O
CBOMCTBaX (U3NUeCKUX SBAeHWA U HeobxoguMmble (u3NUeCKre
3aKOHOMEpHOCTH;

WICTI0JTb30BaTh CXEMbI M CXeMaTHUHbIE PUCYHKH M3YUEHHBIX TEXHHUUECKHX
YCTPOMCTB, WU3MepUTEebHbIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIIeCCOB
MpU pellieHUM yueOHO-TIPAKTUUeCKUX 3a/layu, ONTUUecKHhe CXeMbl IS
TIOCTPOEeHUs M300pa’kKeHU B TVIOCKOM 3epKasie U cobupatolijeii TMH3e;
NIPUBOJUTE  TpUMepbl  (HaXoAWTb  WHGOPMAIMIO O  TIpUMepax)
MIPAKTUUECKOTO KCII0/Ib30BaHusl (DU3NUeCKUX 3HaHWW B TIOBCeAHEBHOM
JKU3HM J171s1 0becrieueHyst 6e301macHOCTH TIpU oOpalteHnH ¢ mpubopaMu U



TeXHAYECKUMHU YCTPOWCTBAaMH, COXPaHEHUsl 3/JOPOBbSI W COOMIO/eHus
HOPM 3KOJIOTUYECKOT0 TTOBeJieHUsI B OKPY>Katolllei cpeJe;

OCYLLeCTB/ISATh MOUCK WHGOpPMalMU (U3UUYECKOTO0 COJiep>KaHUsl B
MHTepHeTe, CaMOCTOATE/BHO (POPMYIMPYSI MOUCKOBBIM 3alpoC, HAXOAUTh
MyTU OTpe/ieJieHrsl JOCTOBEPHOCTH T0JlyueHHOM WH(OpMalMi Ha OCHOBe
VMMEIOLLUXCSl 3HAHUM U [IOTIOJTHUTETbHBIX UCTOUHHKOB;

WICTI0/Ib30BaTh TIPH BBITIOIHEHUM yueOHBIX 3aZlaHUM HayUHO-TIOMYJ/IIPHYHO
uTepaTypy  (U3WUeCKOro COJlep>KaHUs, CIpaBOUYHble MaTepualibl,
pecypchl cetu VIHTepHeT, BjaZieTh IPUEMaMU KOHCIIEKTUPOBaHHUsI TEKCTa,
ripeoOpa3oBaHus MH(OpPMaIMY 13 OZJHOW 3HAKOBOM CUCTEMBI B [IPYTYIO;
co3/laBaTh COOCTBEeHHbIE TMMChbMEHHbIE W YCTHbIE COOOII[eHUSI Ha OCHOBE
vH(bOpMaIMM W3 HEeCKOTbKUX HCTOYHUKOB (PU3NUECKOTO COJeprKaHusl,
myO/IMUHO TIpeJCTaB/ATh pe3y/bTaThl IPOEKTHOM WX UCC/el0BaTeIbCKOM
JleATeJIbHOCTU, TIpU 3TOM TpPaMOTHO  MCIOJ/Ib30BaTb  W3YyueHHbIN
MOHATUUHBIA anmapaT KM3ydyaemMoro pasfiesia (PU3NKA U COMNPOBOXKIATh
BBICTYIIJIEHWE TIpe3eHTaljer C yuéToM ocobeHHOCTe ayAuTOpUU
CBEpPCTHHUKOB.



TEMATNYECKOE IVNTAHUPOBAHUE

7 KITACC
KoimnuyecTrBo yacoB JJ/IeKTPOHHBIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (udpposBbie)
KontpoibHsbie | IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBaTe/IbHbIE
paboTsI padoThI
pecypchl
Pa3zpen 1. @u3uka U eé po/ib B I03HAHUU OKPY)KaloLiero Mmupa
bubmroteka LJOK
1.1 o - 2
VISHIA - HAYRA O HPHPOAE https:/m.eds00.ru/7416194
bubmoreka IIOK
1.2 dursrUecKue BeJTMUUHbI 2 1
https://m.edsoo.ru/7f416194
. Bbubmoreka LIOK
1.3 EcrecTBeHHOHA eTo/] [103Ha 2 1
TECTBEHHORAYHHbIM METOA TOSHAHIA https://m.edsoo.ru/7f416194
Wtoro o paszeny 6
Paspgen 2. IlepBoHayasibHbIe CBeJJeHHs 0 CTPOEHHH BellecTBa
bubmioreka LJOK
2.1 C 1
TPOCHHE BELIECTBA https://m.edsoo.ru/7f416194
29 [IBr>kKeHMe 1 B3aMMOJ,eMCTBHUE YaCTHUL] 9 1 bubmoteka LIOK
' BeI[eCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 ArperaTHble COCTOSIHHS BeleCTBa 2
P i https://m.edsoo.ru/7f416194
Wtoro no pa3peny 5
Pa3pgen 3. /IBr>keHue U B3aUMO/ieliCTBHE TeJl
b K
3.1 MexaHuueckoe JBUXKeHUE 3 ubmotexa LO

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




3.2 WNuepuwsi, Macca, TJI0OTHOCTb 4 1 Bubmioreka OK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3pgen 4. /laB/ieHHe TBEP/BIX TeJI, )KUAKOCTEH U ra30B
41 [asnenue. Ilepesava faByieHus TBEPAbIMU 3 bubmioreka LJOK
) TeJlaMU, )XUIKOCTSIMU U ra3aMu https://m.edsoo.ru/7f416194
bubmioreka LJOK
4.2 HlaBrerte KUAKOCTH > https://m.edsoo.ru/7f416194
bubmoteka LJOK
4.3 ATMOChepHOe AaB/erHe 6 https:/m.edsoo.ru/7f416194
44 [encTBHUe )XUAKOCTU U ra3a Ha IIOrpy>kéHHOe 7 3 bubnuoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pen 5. PaGoTa 1 MOIIHOCTB. DHEpPrus
bubmioreka LJOK
Ad P 1
> aboTa  MOLHOCTS 3 https:/m.edsoo.rw/7£416194
5.2 [TpocTeie MexaHU3MBbI 5 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
5.3 MexaHnuecKkasi SHeprus 4 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtponbnelie | IIpakTHueckue
NMPOrpamMMblI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchbl
Pazgen 1. TensioBble siB/I€HUA
N bubmioreka LIOK
11 (CTpoeHHe i CBOHCTBA BEL|eCTBa 7 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 T 21 1
CTIOBbIE TIPOLECCRt > https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Pa3zpen 2. DnekTpuuyeckre 1 MarHUTHbIE SIBJICHUS
21 OJIeKTpUYeCKUe 3apsifbl. 3apsUKeHHbIe Tesa 7 1 bubnuoreka LIOK
) U WX B3aUMO/IeHCTBHe https://m.edsoo.ru/7f4181ce
N . bubmioTeka LIOK
2.2 IToCcTOAHHBIN 3/1€KTPUYECKU TOK 20 1 7 hitps://m.edsoo.r/7f4181ce
bubmioreka 1IOK
23 MarHurHbIe SB/IeHHs 6 1 15 https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
24 4
SJ'IEKTPOMEIFHI/ITHEIH MRAYKIuA https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHoe Bpems 3
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5




9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtponbnelie | IIpakTHueckue
NMPOrpamMMblI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchbl
Pa3zgen 1. MexaHnueckue sBJIeHHA
11 MexaHHUuecKoe JBIKeHHe U CTIOCOOBI ero 10 1 bubmuoreka LIOK
' OIMUCAHUSA https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 B3aumogericTBue Ten 20 1 3 .
https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
1.3 3aKOHbI COXpaHeH!Us 10 3 1
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHuecKHe K0/1e0aHUA ¥ BOJTHBI
bubmioTeka LIOK
2.1 MexaHWuecKue KojiebaHUs 7 3
https://m.edsoo.ru/7f41a4a6
bubmioreka 1IOK
2.2 MexaHnueckre BOJIHbL. 3BYK 8 1 3
y https:/m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. DyieKTpoMarHuTHOe 110/1€ U 3/1eKTPOMarHUTHbIE BOJTHBI
31 D/1eKTPOMarHUTHoOe IoJie U 6 ) bubnuoreka LIOK
) 3JIeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
WToro 1o pa3zeny 6

Pa3pen 4. CBeToBbBIE AB/ICHUS




bubmioTeka 1IOK

4.1 3aKOHbI PacrpoCTPaHEeHUs CBeTa 6 2 hitps:/m.edsoo.rw/7f41a4a6
4.2 JIVH3BI ¥ ONTHYECKHe TTPUOOPEI 6 3 Bubmaorexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
4.3 Pa3snoxeHre 6e10ro cBeta B CIIEKTP 3 2 hits:/m.edsoo.rw/7f41a4a6
Wtoro no pa3peny 15
Pa3pgen 5. KBaHToBBIe AB/1€eHUA
bubmioreka 1IOK
5.1 McrnyckaHue U NOIJIOIeHue CBeTa aTOMOM 4 1 hitps:/m.edsoo.rw/7f41a4a6
bubmuoreka LIOK
52 (CTpoeHHe aTOMHOr0 AApa 6 1 https://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 AnepHbie peakuuu 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 17
Pa3zpaen 6. IToBTOpUTE/THHO-00001IIAIOIIUIH MO/Y/TH
6.1 [ToBTOpEHUE U 000OIIIEHNE COEPIKAHMUS 9 9 bubmuoreka LIOK
) Kypca Gu3rKu 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 102 27







ITIOYPOYHOE IVNIAHNPOBAHUE

7 KITACC
KosmmuyecTBO yacoB JJ/IeKTPOHHBbIE
Ne Jata nudpoBbie
Tema ypoka KontposbHbie | IIpakTHYeckH
n/n Bcero u3yueHus | oOpa3oBaTe/IbHbIE
padoThI e padoTbI pecypen:
1 ®du3uKa — Hayka O IpUpoze. 1
SABneHust IpUPOABI
2 du3nyeckue siBJIeHUs 1
3 du3nuecKre BeJTMUMHbI U UX 1
v3MepeHue
Ypok-uccienosanue "M3mepeHue
4 TeMIlepaTyphbl [PY ITOMOLLA 1 1
JKAJKOCTHOTO TepMOMeTpa U laTurKa
TeMIieparyps!"
MeTozbl Hay4YHOr O IMO3HAHUS.
5 Onwucanve (pU3NUECKUX SIBJIEHUH C 1 Bubmiorexa LIOK
. https://m.edsoo.ru/ff09f72a
TIOMOLLIBIO MOJlesiel
Ypok-ucciiegosanue "lIpoBepka
6 TUIOTe3bI: JalbHOCTh MO/ETa 11apyKa, 1 1
TyIeHHOT'0 TOPU30HTA/ILHO, TEM
Oorbiiie, ueM O0JbIlIe BBICOTA MTyCKa"
Crpoenue BeljectBa. OTBITHI,
7 OKasbIBarolljyie TUCKPeTHOe 1 Bubmaorexa [IOK
A HHE AHCRD https://m.edsoo.ru/ff09fe0a
CTpOeHYe Bell[eCTBa
bubmmoreka LIOK
8 [BrKeHue yacCTul] BelecTsa 1

https://m.edsoo.ru/ff0a013e




Ypok-uccnenoBanve «OMbITHI 110

3dBUCHMMOCTH DACTSXKEHUS

9 HabJTI0/IeHUI0 TeTJIOBOTO PaclIMpeHUs]
ra3oB»
10 ArperatHble COCTOSIHUS BellleCTBa
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
11 BozIbI. O000IIIeHMe TI0 pa3zeny bubmmoreka LIOK
«IlepBoHauanbHBIe CBEIEHUS O https://m.edsoo.ru/ff0a0378
CTPOEHHMH BellleCTBa»
MexaHuueckoe JBUKeHUe.
12 PaBHOMepHOe ¥ HepaBHOMEpHOe Bubmiorexa OK
P P P https://m.edsoo.ru/ff0a05c6
JIBIDKEeHHEe
bubmioTeka LIOK
13 CkopocTb. EAUHULBI CKOPOCTH
P A P https://m.edsoo.ru/ff0a079c
14 Pacuetr nyTtu ¥ BpeMeHU JBUKEHUS Bubmorexa [JOK
y P A https://m.edsoo.ru/ff0a0ae4
15 Wnepuus. Macca — mepa bubmioreka LIOK
WHEPTHOCTHU TeJ https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemjecTBa. PacueT Macchl bubmmoreka LIOK
1 oObeMa Tea 1o ero MI0THOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «OrnpeeneHue
IVIOTHOCTH TBEPZOTO Tesia»
18 Pemienue 3azsau no teme "IInoTHOCTD bubmuoreka IIOK
BeljecTa"” https://m.edsoo.ru/ff0a123c
Cusia Kak XapakTepruCTHKa
19 B3auMoieicTBus Ten. Cuma
ynpyrocty. 3akoH I'yka
20 JlabopaTopHasi pabora «/3yueHue




(medopmariyiv) Ipy>KUHBI OT
TIPUIOXKEHHOU CHJTbI»

21 [[Bnenue Tarotenus. Cuia TsSDKECTH
Css13b Me CUJION TSDKECTH U

22 Maccom T::gyBec Tesa. Pelienue Bubmaorexa IOK

e ) . https://m.edsoo.ru/ff0al778
3ajiau 1o Teme "Cua TsoKeCTH

73 Cuia TSOKeCTH Ha Ipyrux IUlaHeTax. Bubmioreka LIOK
dusnueckre XxapakTepUCTUKHU I1JIaHeT https://m.edsoo.ru/ff0a1502

bubmmoreka LIOK

24 N3mepenue cus. TuHamoMeT

P A P https://m.edsoo.ru/ff0al8cc
bubmmoreka LIOK

25 Bec Tena. HeBecomocTtb

https://m.edsoo.ru/ff0al1778
CrnoxxeHue IBYX CHJI, HallpaB/I€HHBIX
26 0 OJJHOM MPSIMOU Bubmaorexa IOK
A . P ] https://m.edsoo.ru/ff0ala70
PaBHOgeliCTBYIOII[ast CUIT

57 Pewienue 3azau o teme
"PaBHOzelcTBYIOIIAsS CUt"

)8 Cwuna TpeHus v eé BuAbl. TpeHue B bubnuoreka LIOK
TIpUpOJie U TeXHUKe https://m.edsoo.ru/ff0a1b9c
JlabopaTopHasi pabora «/3yueHue
3aBUCUMOCTH CUJIbl TPEHUSI

29 CKOJIbXKEHUS OT CUJIbI JaB/IEHUS U Bubmmorexa [JOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COIpHKaCcaroLUXCs
TIOBEepPXHOCTe»

30 Perienvie 3az1au Ha ornpejeneHue
PaBHO/EMCTBYIOLLEN CUJIBI

31 Peruenue 3azau 1o temam: «Bec bubmmoreka IIOK

Tesa», «I'paduueckoe u3obpaxkeHue

https://m.edsoo.ru/ff0alde0




cun», «Cusbl», «PaBHOZENCTBYOLIAs
CHiIm»

KonTtposnbHas paboTa o TeMam:
«MexaHuueckoe ABIKeHue», «Macca,

32 IVIOTHOCTB», «Bec Tena»,
«['pacdmueckoe n300paXkeHUE CUT»,
«Cumnbi»

33 Iapnenuie. CriocoObl yMeHbIIEHUST U bubmmoreka IIOK
YBeJIMUYEeHHUs [JaBIeHUs https://m.edsoo.ru/ff0a20a6
[aBneHue rasa. 3aBUCMMOCTb

34 aBJieHMsI Ta3a OT 00béMa Bubmorexa [IOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIiepaTyphl
[lepenaua faBieHUs1 TBEPALIMU

PeAatd A PA bubmmoreka LIOK
35 TeJIaMU, JKUAKOCTIMU U ra3aMu.
https://m.edsoo.ru/ff0a25b0
3akoH [lackasns

36 [aByieHue B )XKUJKOCTU U rase, bubmioreka LIOK
BbI3BaHHOE JIEMICTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Pewrenne 3amau 1o teme «/laByieHuve B bubmioreka LIOK
JKMIKOCTH U raze. 3akoH ITackans» https://m.edsoo.ru/ff0a2826

bubmioreka LJOK

38 Coobriaroryecst CoOCyzbl

Haom YA https://m.edsoo.ru/ff0a2970

39 I'igpaBnuueckunii mpecc Bubmorexa OK

AP P https://m.edsoo.ru/ff0a3136

40 ManHomeTpsl. [TopiiiHeBoM
JKUJIKOCTHBIN HacocC

41 ATMmocdepa 3eMu M IPUYMHBI €€ bubnuoreka LIOK
CyLL[eCTBOBAHHUS https://m.edsoo.ru/ff0a2b5a

42 Bec Bo3zgyxa. ATmMocgepHoe bubnuoreka LIOK




JlaBjieHre

https://m.edsoo.ru/ff0a2b5a

V3mepeHre aTMOC(EpPHOTO JJaB/IeHUSI.

bubmmoreka [IOK

43 OmnbiT Toppuuesniv https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTb aTMOC(HEPHOT0
44 JlaBJieHHsI OT BBICOTHI HaJl YDOBHEM Bubmaorexa IOK
https://m.edsoo.ru/ff0a2fc4
MOopst
45 Bapometp-anepous. ATMochepHoe bubmmoreka LIOK
JlaB/ileHye Ha pas3/MuHbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenne 3amau 1o teme "
ATtMocdepHoe faByieHye"
[etlicTBre )XKUIKOCTH U Ta3a Ha
47 IIOIPY’KeHHOe B HUX TeJI0. Bubmiorexa LIOK
https://m.edsoo.ru/ff0a3276
Apxume[oBa cusia
JlaboparopHasi paboTa «OrnpefeneHue
48 BBITA/IKUBAIOILIEel CHJIbI, bubmmoreka [IOK
JlelCTBYIOLLIel Ha Teslo, TIOTpy>KeHHoe https://m.edsoo.ru/ff0a33fc
B XKU/IKOCTb»
JlaboparopHasi paboTa 110 Teme
49 «MccnemoBaHre 3aBUCMMOCTH Beca bubmmoreka IIOK
TeJia B BOZie OT 00bEMa MOrpyKeHHOMH https://m.edsoo.ru/ff0a3514
B )KUJKOCTb YaCTH TeJia»
bubmmoreka IIOK
>0 Hnaarme Ten https://m.edsoo.ru/ff0a3a96
JlabopaTopHasi paboTa
51 "KoHcTpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBaHHUeE JIOJKU U
orpefiesieHUe eé rpy30nogbEMHOCTH"
52 Pewienue 3azmau no remam: «IlnaBanue bubmoreka LJOK




cyzoB. Bo3ayxornnaBaHue»,
«[laByieHre TBepABIX TeJ, KUIAKOCTeMN
U ra3oB»

https://m.edsoo.ru/ff0a3654

KonTtposnbHast pabora 1o Teme

53 «[laByieHre TBepABIX TeJ, KUAKOCTEMN

K ra30B»
bubmioreka LIOK

>4 Mexarueckas pabota https://m.edsoo.ru/ff0a3f82

bubmoTeka LIOK

5> MorwHOCTS. EAUHHLE! MOLGHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenopanue "Pacuét

56 MOIITHOCTH, Pa3BUBaeMOU Mpu 1
oabEMe I10 1eCTHHULe"

57 IIpocTeie MexaHuW3Mbl. Poryar.

PaBHOBecue cu Ha peluare
PbIuaru B TeXHUKE, OBITY W TIPUPO/IE.

cg JlaboparopHasi paboTta 0.5 bubmmoreka LIOK
«MccnenoBanue ycnoBri paBHOBeCHsI https://m.edsoo.ru/ff0a478e
pbluara»

59 Perienue 3azau no reme «Y cioBus bubmmoreka LIOK
paBHOBeCHUs pblyara» https://m.edsoo.ru/ff0a48a6
KoadduimeHT nose3Horo gAeicTBus

60 MexaHu3Ma. JlabopaTopHasi paboTa 0.5
«3mepenue KII/] Hak/I0HHOM
ITJIOCKOCTH»

61 Permrenue 3azau 1o Teme "Pabora, bubmioreka LIOK
MOIIHOCTh, KITI" https://m.edsoo.ru/ff0a4c48

62 MexaHuueckas 3Heprus. bubnuoreka LIOK




KuneTnueckas u MoTeHUKa/JIbHasA
SHeprus

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUsT MeXaHUUeCKOu
SHEepruu

bubmuoreka IIOK
https://m.edsoo.ru/ff0a4360

64

YPpOK-3KCriepuMeHT 1o TemMe
"OKCcrnepuMeHTa/IbHOe Orpe/ie/ieHHe
H3MeHeHUs] KUHEeTUUeCKOU U
MOTeHL[MaIbHOW SHePrUM NpU
CKaTbIBAaHWU Tesia M0 HaKJIOHHOM
TJIOCKOCTH"

65

KonrpospHast paboTa o Teme
«PaboTa ¥ MOIIHOCTb. DHEPTHsi»

66

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o teme "MexaHHUUeCKOe JIBH)KeHue"

bubmoTeka LIOK
https://m.edsoo.ru/ff0adee6

67

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o TeMe "[laBjieHue TBEPABIX TeJl,
JKUJIKOCTeH 1 ra3oB”

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

68

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
o TeMe "PaboTa. MOIIHOCTE.
OHeprus"

OBHIEE KO/IMYECTBO YACOB I10
I[TPO'PAMME

68
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8 K/IACC

KosimuecTBO uacoB JJ/IeKTPOHHBbIE
Jara
Ne nudpoBbie
Tema ypoka Kontposibubie | IlpakTnueckue | H3yUeHH
n/n Bcero o0Opa3oBare/IbHbIE
paboTbI paboTbI A
pecypchl
OCHOBHBIE 110JI0)KeHUS] MOJIEKYJISIPHO-
1 KUHETUUeCKOU TeOPUM U UX OIbITHbIE 1 Bubmiorexa OK
P https://m.edsoo.ru/ff0a5256
MOATBEPIK/eHHUs
2 Macca 1 pa3Mep aTOMOB U MOJIEKYJI 1
3 Mopgenu TBEPAOrO, KUAKOTO U 1 bubmioTeka 1IOK
ra3000pa3HOTo COCTOSTHUIA BelljecTBa https://m.edsoo.ru/ff0a540e
OO®bsicHeHHe CBOMCTB TBEPJOTO,
4 JKHUKOTO U Ta3000pa3HOT0 COCTOSTHUIM 1
BellleCTBa Ha OCHOBe TI0J/IOXKeHU I
MOJIEKY/ISIPHO-KUHETUUECKOM TeOpUU
bubmoTeka LIOK
5) Kpucrannmmueckre u amopgHsle Tesa 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHMe U KalWUIIPHOCTb. 1 bubmioreka LIOK
IToBepXHOCTHOE HAaTsKEHUE https://m.edsoo.ru/ff0a5530
7 TenioBoe paclIMpeHre U CKaTue 1 bubmmorexa [TOK
P P https://m.edsoo.ru/ff0a5a26
TemrmepaTtypa. CBsi3b TeMIiepaTypsbl CO
8 CKOPOCTBIO TETIJIOBOTO JIBUKEHUS 1
YaCcTUL]
9 BHyTtpeHnHsisi s3Heprusi. CriocoObl 1 Bubmioreka IIOK
Vi3MeHeHUs] BHyTPeHHeN SHepruv https://m.edsoo.ru/ff0a5c60
10 Bupp! Teruionepesauu 1 bubmmoreka IIOK




https://m.edsoo.ru/ff0a6412

Ypok-koH(pepeHLys "TIpakTueckoe
VICTIO/Ib30BaHKe TeIIOBbIX CBOMCTB

bubmuoreka IIOK

11
Bell[eCTB U MaTepHasioB B LIe/sX https://m.edsoo.ru/ff0a65c0
sHeprocoepexeHus "

12 KosmyecTBo TeryioTel. Y aenbHas bubmoteka LIOK
TeIJIOeMKOCThb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryIoBoro OanaHca. bubmoteka LIOK
TernioobMeH U TeryioBoe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlabopaTopHasi paboTa

14 "UccnenoBanve sgBneHus bubmoteka LIOK
TeryiooOMeHa Ipy CMeIIMBaHUN https://m.edsoo.ru/ff0a6a98
XO0JIOAHOU U ropsiueld BoZbI"
PacueT KonmuecTBa TenyioTHI,

15 He0OX0IMMOTO /I/IsT HarpeBaHUs Tejia
Y BbIZIeJIIEMOr0 UM MPU OXJIaXKIeHUN

16 JlaboparopHas paboTta "OrmpeieneHue bubmmoreka LIOK
YZAeJbHOU TeII0eMKOCTH BeljecTsa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOI/IUBA. Y [je/IbHas TeIioTa Bbubmoteka LIOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepJeBaHue

18 KPUCTA/UINUECKUX Tesl. Y ebHas Bubmorexa [IOK

P A https://m.edsoo.ru/ff0a71d2

TerIoTa I/1aBIeHHUs

19 JlabopaTopHasi pabora "OmnpeziesieHre bubmmoreka IIOK
yZeJIbHOM TeTUI0ThI MJ1aB/ieHus Jibja" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue ¥ KOHAEHCALHSI. Bubmoreka IIOK
Ncnapenue https://m.edsoo.ru/ff0a740c

21 Kurnienue. Y nenbHasi Teriota bubmioTeka 1IOK




rapooOpa3oBaHusl U KOH/eHCal[|H.
3aBHCUMOCTb TeMIiepaTypbl KUTIeHHsI
OT aTMOC(hepHOTO0 JlaBeHus

https://m.edsoo.ru/ff0a786¢

22

BnaxxHocTh Bo3zayxa. JlabopaTopHasi
pabota "OmpeeneHue
OTHOCHTEeTbHOM BIIa)KHOCTH BO3yxa"

bubmioreka LIOK
https://m.edsoo.ru/ff0a7628

23

PereHue 3a/1au Ha oripe/iesieHue
BI&XHOCTH BO3/yXa

24

[TpUHLIKTIBI pabOThI TEMIOBBIX
nBuraresieif. [TapoBasi TypOuHa.
[lBuraTe/ib BHyTPEHHETO CrOPAHUS

25

KII/l TersioBOro ABUTaTeIsL.
TernoBble ABUraTeNIN U 3allUTa
OKpY>Katolllel cpejibl

bubmioTeka 1IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpaHeHHs1 U TIpeBpallleHust
SHEepPruu B TeIJIOBBIX TpoLieccax

27

[ToaroToBKa K KOHTPO/IBHOM paboTe
1o Teme "TerioBbIe SIBJIEHUSI.
N3meHeHWe arperaTHbIX COCTOSTHUM
BeljecTa"

bubmioreka LIOK
https://m.edsoo.ru/ff0a83f2

28

KontposnbHast pabora o Teme
"TerioBble sB/eHUs. 13MeHeHre
arperaTHbIX COCTOSIHUM BelljecTBa"

bubmmoreka IIOK
https://m.edsoo.ru/ff0a86ae

29

Onexkrtpusauyd Tes. [IBa poja
3/IeKTPUUECKUX 3apsiioB

30

Ypok-uccienoBanue "OneKTpu3saLys
Teq UHAYKLWeN U py
COTIPUKOCHOBEHUHU"




B3aumogeiicTBuie 3apsyKeHHBIX TeJl.

bubmuoreka IIOK

31
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
OneKTprUYecKoe IoJe.
3 HanpsykeHHOCTB 3/1eKTpU4eCcKoro bubmmoreka IIOK
nosd. [IpyHIMn cynepnosunuu https://m.edsoo.ru/ff0a8a0a
3JIEKTPUUeCKUX TT0/Iei
Hocurenu snekTpuueckrx 3apsoB.
33 OnemeHTapHbIl 3apsif. CTpoeHue
aToma
34 [IpoBOgHMKY ¥ JU3NIEKTPHUKU. 3aKOH bubmmoreka LIOK
COXpaHeHUs 3JIEKTPUUECKOro 3apsija https://m.edsoo.ru/ff0a8ef6
35 Pemrenne 3asiau Ha MpUMeHeHHe bubmmoreka LIOK
CBOMCTB 3/IeKTPUYECKUX 3apsi/i0B https://m.edsoo.ru/ff0a90cc
OneKTpUYeCcKuil TOK, yC/IOBUSI €ro
36 CyllecTBOBaHUs. MICTOUHHMKMU Bubmiorexa OK
yu ' https://m.edsoo.ru/ff0a95a4
5JIEKTPUUECKOr0 TOKa
37 [elicTBUS 3/1eKTPUUECKOTO TOKa Bubmmorexa TTOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JlelicTBue
38 3JIEKTPHUYECKOT0 T10J151 Ha TIPOBOJHUKU 1
Y JV3JIeKTPUKHU"
39 O/eKTpUYeCcKui TOK B MeTasllax, Bbubmoteka LIOK
JKUAKOCTSIX Y rasax https://m.edsoo.ru/ff0a9838
40 OneKkTpryeckKas Lielb U eé COCTaBHbIe
4yacTu
Cuna Toka. JTaboparopHast pabota
" bubmioteka LIOK
41 W3mepeHue U peryivpoBaHue CUJIbl 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpHUUeCKOe HarlpsKeHue.
Bonbtmetp. JlabopaTtopHast paboTa

bubmoreka LJOK

42 | 0.5
W3mepeHue u peryavpoBaHue https://m.edsoo.ru/ff0a9%e14
HarpsoKeHus"
43 CorpoTyBieHre TIPOBOAHUKA. bubmoTeka LIOK
Y nenbHOe COTIPOTUBJIEHHE BellleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHasi paboTa "3aBUCMMOCTh
44 3/IeKTPUYECKOT0 COTIPOTUBJIEHUS 1 bubmmoreka IIOK
[IPOBOJHUKA OT €ro JJ/IVHBI, I7I0IaU https://m.edsoo.ru/ff0aa738
TIOTePeYHOro CeueHus1 U Marepuasna”
3aBUCUMOCTb CHJIbI TOKA OT
45 HarnpspbkeHusl. 3akoH OMa 151 yuacTKa Bubmaorexa [TOK
P ) ATy https://m.edsoo.ru/ff0aa44a
Liernu
JlabopaTopHasi pabora
"UccnenoBaHvie 3aBUCUMOCTH CUJIbI
46 TOKa, U ero yepes pe3ucTop, OT 1 Bubmmorexa [OK
» HAYH pesp B https://m.edsoo.ru/ff0aa04e
COTIPOTUBJ/IEHHS Pe3UCTOpa U
HarpspKeHUsl Ha pe3ucTtope”
47 [TocnenoBarenbHOE U NapasienbHOe
CcoelMHEeHUs IPOBOJHUKOB
JlaboparopHast paboTta "TIpoBepka
48 TripaBuU/ia CJI0KeHUsI HarlpshKeHUH TIpu 1 bubmmoreka LIOK
[0C/IeJOBaTe/IbHOM COeUHEeHUHU IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHast pabota "TIpoBepka
49 rpaBua [Jisl CUIbl TOKa NpU 1 bubmuoreka IIOK

Trapaiyie/lbHOM COeJVHeHUH
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemrenne 3a7au Ha MpUMeHeHHe

bubmioTeka 1IOK

50 3aKoHa Oma /1J1s1 pas3/InyHoro
ATAD https://m.edsoo.ru/ff0aaf8a
CoeJlMHeHUs IPOBOJHUKOB
51 PaboTa 1 MOIITHOCTb 3/IeKTPUYECKOTO bubmmoreka IIOK
TOKa. 3akoH [Ixoynsi-JleHua https://m.edsoo.ru/ff0ab124
JlabopaTopHasi pabora "OmnpeziesieHre
52 abOoThI ¥ MOII[HOCTH 3JIEKTPHUUECKOT0 Bubmaorexa [TOK
P N B P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpuuecKue 1eT U TIoTpeOuTe M
53 3JIEKTPUUYECKON SHEPTUH B OBIT Bubmiorexa OK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
[ToaroToBKa K KOHTPO/IBHOM paboTe
10 TeMe "DJIeKTpuYecKue 3apsibl.
bubmmoreka LIOK
54 3apspKeHHbIe Tesa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoelcTBusl. [ToCcTOssHHBIN
3JIEKTPUUECKUM TOK"
KonTponbHast paboTa 1o Teme
"DnekTprueckue 3apsbl.
bubmioTeka 1IOK
55 3apsbKeHHbIEe Tesia U UX
. . https://m.edsoo.ru/ff0abea8
B3auMozercTBusl. [ToCTOSHHBIN
5JIEKTPUYECKUM TOK"
56 [TocTosIHHBIE MAarHUTBI, UX
B3aMMO/IelICTBHE
57 Ypok-uccienoBaHue "M3yueHue bubmoreka IIOK
T10J1eil MOCTOSTHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTtHoe noJsie. MarHuTHoe moJie
bubmmoreka IIOK
58 3eM/IM M ero 3HaueHue [IJis1 )KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba




59

OneIT JpcTena. MarHuTHOe MoJie
3JIEKTPUUeCKOro Toka MarHutHoe
T10Jie KaTYyLLIKHU C TOKOM

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac1d2

60

IIprMmeHeHye 3/1eKTPOMarHUTOB B
TexHuKe. JlaboparopHasi paboTa
"N3yueHue [elCTBYUSI MarHUTHOT'O
T10Jig Ha TIPOBOJHUK C TOKOM"

0.5

bubnuoreka LIOK
https://m.edsoo.ru/ff0ac74a

61

O/IeKTpPOABUraTe b TIOCTOSTHHOTO
ToKa. Vicrnonb30BaHue
3/IEKTPO/IBUTaTe/Iel B TEXHUUECKUX
yCTPOMCTBAx U Ha TPAHCIIOPTe.
JlaboparopHasi paboTta
"KoHCTpyupoBaHue 1 U3yueHue
paboThl 2/1eKTpOoIBUTaTe IS

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac86c¢

62

OmneiTel Papages. 3aKoH
3/1eKTPOMarHUTHOM MHAYKLIWH.
IIpaBusio JleHria

63

OnekrporeHneparop. Crocoosbl

MoJsIiyueHus BHEKTqueCKOﬁ SHEepruu.

ONeKTPOCTaHLIUU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX
SHepruu

64

[ToaroToBKa K KOHTPOIBHOM paboTe
110 TeMe "DJIeKTpUUeCcKue U
MarHUTHBIe IB/IeHUd"

65

KouTponbHast paboTa 1o Teme
"DneKkTpruecKre U MarHUTHbIe
SIBJIEHUS"

bubmioTeka 1IOK
https://m.edsoo.ru/ff0acb14




66 PesepBHbIii ypok. PaboTa c TekcTamu 1 Bbubmoteka LIOK
110 Teme "TerioBble sAB/IeHUS" https://m.edsoo.ru/ff0acc5e
Pe3epBHblIit ypok. PaboTa ¢ TekcTamu
" o bubmoreka IIOK
67 1o TeMe "[locTOsHHBIN 1
. . https://m.edsoo.ru/ff0acdc6
3JIeKTPUUeCKUM TOK
68 Pe3epBHbIil ypok. PaboTa c TekcTamu 1
1o Teme "MarHuTHbIe sIBJIeHUS"
OBUIEE KO/IMYECTBO YACOB I10
H 68 14.5

I[TPOI'PAMME




9 K/IACC

KosmmuecTBO yacoB J/IeKTPOHHbIE
Ne Jara uudpoBbie
Tema ypoka KoHTposbHble | IIpakTHyecku
n/n Bcero u3yudeHus | oOpa3oBaTe/bHbIE
paboTsI e paboTbI
pecypchbI

1 MexaHnueckoe JBUKeEHUe. 1
MarepuasbHas TOUKa

) Cucrema orcuetra. OTHOCUTEILHOCTD 1 bubnuoreka LIOK
MeXaHUYeCKOro JABUKeHUs https://m.edsoo.ru/ff0ad474

3 PaBHOMepHOe TpsiMoJIMHeHOe 1 bubnuoreka LIOK
JBIDKeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsIMOMHENHOe

4 IBwkeHue. CpefiHsisE U MTHOBEHHast 1
CKOPOCTb

5 [IpsiMonMHeiHOe paBHOYCKOpPEHHOe 1 bubmoreka IIOK
[IBIDKeHUe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb NIPSIMO/TMHEWHOT O

6 PaBHOYCKOPEHHOI'0 IBWKeHUs. 1
I'paduik ckopocTH
JlabopatopHasi pabota "Omnpezenenve

7 YCKOpEeHUsI TeJia Tpu 1 1 bubmmoreka LIOK
PaBHOYCKOPEHHOM JBWKEHUU I10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TUIOCKOCTH"

3 CBobopiHOe niazieHue Tes. OTbIThI 1
lanunes

9 PaBHOMepHOe [IBUKeHMe T10 1 bubmioreka LJOK

OKpy>kHOCTH. [Teproj 1 yactora

https://m.edsoo.ru/ff0ae176




obpairienust. JIuHelHasi ¥ yriioBast
CKOPOCTH

10 LleHTpOCTpeMUTE/ILHOE YCKOpeHHe
1 I[TepBoiii 3akoH HeroToHa. BekTop bubmoteka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOelicTBYOIIAsA CUla https://m.edsoo.ru/ff0ae72a
13 TpeTuii 3akoH HbtoTOHa. bubnuoreka LIOK
CynepnosuvLus Ccui https://m.edsoo.ru/ff0ae982
14 Pelienue 3az1au Ha pyMeHeHye bubmoreka IIOK
3aKOoHOB HbroTOHa https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
15 C .3 r
Y1 YIPYFOCTH. SaKoH L yKa https://m.edsoo.ru/ff0aeca2
16 Perenue 3azmau o teme «Cusa
YIIpYTOCTH»
17 JIabopatopHasi pabota «OmnpezeneHye bubmmoreka LIOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka IIOK
18 C
v TPerHA https://m.edsoo.ru/ff0af738
19 PerieHue 3a7au 1o Teme «Cua bubmoreka IIOK
TpeHHUs» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "OmnpezieneHve bubnmoreka LIOK
K03 duLieHTa TpeHUs CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be
Pemienue 3amau o TeMe "3aKOHbI
21 Hetorona. Cuna ynpyroctu. Cuna bubmorexa OK
. yHpy ' https://m.edsoo.ru/ff0afb8e
TpeHust
22 Cwua TsKeCTH U 3aKOH BCEMUPHOT0 bubmoteka LJOK




TSTOTEeHHs1. Y CKOpeHHe CBOOOZHOTO
najieHust

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "IBrKeHNe Tes

23 BOKPYT I'PaBUTALIMOHHOIO L{eHTpa
(Conneunas cucrema). 'anakTuky"
Pewenue 3azau o teme "Cuna
24 TSKeCTU U 3aKOH BCEMHUPHOT'O bubmorexa OK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI

75 ITepBas KocMHUUecKasi CKOPOCTb. bubmoteka LIOK
HesecoMocThb ¥ nieperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuasbHOW TOUKH.

6 AGCOJTIOTHO TBEpZIOE TEJI0. Bbubmmoreka LIOK
PaBHOBecue TBEpOro Tesa C https://m.edsoo.ru/ffOafe36
3aKperyIeHHOM 0ChbI0 BpallleHus

27 MowmeHT cunbl. LleHTp TskecTr

)8 Pelenue 3azau o teme "MoMeHT bubnuoreka IIOK
cunbl. LleHTp TskecTn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPO/ILHOM paboTe 1o

29 TeMe "MexaHnuecKoe BUKeHue Bubmotexa OK

- "'q ' https://m.edsoo.rw/ff0b0408
B3aumogeiictBue Ten
KoHTpospHast paboTta o Teme
30 "MexaHuyeckoe JBUXKeHue bubmiorexa OK
- A | ) https://m.edsoo.ru/ff0b06ec
BsanmogencTBure Ten
Vmmynbc Tesa. VIMIyibC CUiIbL. 3aKOH
31 COXpaHeHusl UMITyJibCa. YTIpyroe u bubmotexa OK
P y o Py https://m.edsoo.ru/ff0b07fa
HeyTpyroe B3auMO/leHCTBYe
39 Perienue 3azau 1o teme "3akoH bubnuoreka IIOK

COXpaHeHus1 UMILyJ1bca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHbepeH1us "PeakTUBHOe

33
JBW)KeHe B TIPUPO/Je U TeEXHUKe"
bubnuoreka IIOK
34 MexaHnueckasi paboTa ¥ MOIIIHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa CuIbl TSHKECTH, CHTTbI bubnuoreka IIOK
YIIPYTOCTU U CUJIbl TPEHUS https://m.edsoo.ru/ff0b0db8
JlaboparopHast paboTa «OrmpeieneHue
36 paboThI CU/IBI TPEHUS TIPU
PaBHOMEPHOM /JIBWJKeHUHU TeJia I10
TOPU30HTA/IbHOW [TOBEPXHOCTH»
37 CBs13b Hepruy 1 paboThI.
[ToTeHuManbHas SHeprus
o Kunetnueckas sHeprusi. Teopema o bubmmoreka LIOK
KUHETUYeCKOU SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUsI SHepryuy B
MeXaHUKe
40 JlabopatopHasi pabota «/3yueHue bubnmoreka IIOK
3aKOHa COXpaHeHUsl SHePTUn» https://m.edsoo.ru/ff0b12fe
41 KonebaTesnbHOe IBUKEHHE U €T0 bubnmoreka IIOK
XapaKTepUCTUKHU https://m.edsoo.ru/ff0b1858
4 3aTyxarorue KojaebaHusl. bubmoreka LIOK
BriHyX/ieHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaremMaTUuyeCKui U MpYy>KUHHbIN
MasiTHUKHU
Ypok-ucciiefoBaHre «3aBUCUMOCTb
N Bubmoteka 1IOK
44 reprozia KojiebaHui OT KeCTKOCTH

MPY>XWHbI U MACChI I'Py3a»

https://m.edsoo.ru/ff0b197a




45

IIpeBpallieHre 5HEPTUM TIPU
MeXaHUUeCKuX KomeOaHUsx

46

JIabopatopHasi pabota «OmnpezeneHye
YacCTOThI U Mepro/ia KosiebaHui
MIPY>KUHHOT'O MasiTHUKA»

bubmoreka IIOK
https://m.edsoo.ru/ffOblaec

47

JlabopatopHasi pabota «ITpoBepka
He3aBHUCUMOCTH Teproa KoiebaHuit
rpy3a, MO/BEIIeHHOT0 K HUTH, OT
MacChl Tpy3a»

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

48

Mexanuueckue Bo/iHbL. CBOMCTBA
MeXaHU4eCKUX BOJIH. [IpofosbHbIe U
TIOTIepeYHble BOJTHBI

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

49

Ypok-koHbepeHLys "MexaHuuecKue
BOJIHBI B TBEPZIOM TeJle.
CelicmMuyeckyre BOHbI"

50

3BYK. PacripocTpaHeHue u oTpakeHue
3ByKa

51

Ypok-uccnenopanue "HabsogeHne
3aBMCUMOCTH BBICOTHI 3BYKa OT
4acToTh!"

52

['POMKOCTB 3ByKa M BbICOTa TOHA.
AKycTHYecKuid pe30oHaHC

53

Ypok-kKoHbepeHLus "YIbTPa3ByK 1
rMH(Pa3ByK B NIPUPO/ie U TeXHUKe"

bubnmmoreka LJOK
https://m.edsoo.ru/ff0b23ca

54

[ToaroToBKa K KOHTPO/IBHOM paboTe 110
TeMe "3aKOHbI COXpPaHEeHHs.
MexaHuueckue KoJjiebaHus U BOJIHBI"

Bubmoteka 1IOK
https://m.edsoo.ru/ff0b25f0

55

KonTposbHas paboTa 1o Teme




"3aKOHbI COXpaHeHus. MexaHuuecKre
KoJyie0aHHUs Y BOJTHBI"

SJ'IEKTPOMEIFHI/ITHOE rmoJie.

bubnuoreka IIOK

56
OJIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBolicTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenuus "Ilkana
58 3/1eKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Vcrionb30BaHye 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /1151 COTOBOM CBSI3U"
Ypok-uccienosanue "l3yuenue
N bubmioteka LJOK
59 CBOWCTB 3/1IEKTPOMAarHUTHbBIX BOJIH C
. https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOM/IBHOTO TesiehoHa
Perrenvie 3as1au Ha orpejesieHue
60 YacTOThI U JJIMHBI 37IEKTPOMarHUTHOU
BOJIHBI
O/leKTpOMarHuTHas Ipypoza ceera.
61 CkopocTb cBeTa. Bo/HOBBIe CBOMCTBA Bubmiorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
WcTtounuku ceeta. [IpssmonvHeiiHoe
62 acripocTpaHeHue cBeTa. 3aTMeHUS Bubmiorexa LIOK
pacripoctp ' https://m.edsoo.ru/ff0b3658
CosHija u JIyHbl
3aKOH OTpa)keHUs CBeTa. 3epKasa.
63 Pertenvie 3a1au Ha IpUMeHeHUe bubmotexa OK
i P https://m.edsoo.ru/ff0b38c4
3aKOHAa OTpa)kKeHUs CBeTa
64 IIpeniomiieHue cBeTa. 3aKOH bubmoteka LIOK
[IpeIoMJ/IeHUs CBeTa https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHyTpeHHee OTpakeHue CBeTa. bubmoteka LIOK

Hcnonb3oBaHue NOTHOTO BHYTPEHHETO

https://m.edsoo.ru/ff0b3c5c




OTpa’Ke€HHA B OINITUYECKHMX CBETOBOAAX

JlaboparopHas paboTa "VcciegoBaHue
3aBMCUMOCTH yTJIa MpeIOM/IeHUS

66
CBETOBOTIO Jiyua OT yIJa NnajZieHus Ha
rpaHuiie "BO3yX-CTekao""

Ypok-koHbepeHius "Vcnob30BaHue

67 TO/THOTO BHYTPEHHETr0 OTPa)kKeHUsI:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"

68 JInnsbl. OniTMyeckast cy/a JIMH3bI Bubmiorexa [JOK

https://m.edsoo.ru/ff0b3f2c
. b K
69 [TocTpoeHue n300pa)keHUH B JIMH3aX nbmiotexa L0
https://m.edsoo.ru/ff0b444a
JIabopatopHasi pabota "OnpezieneHve
paTOPHa P PEA . bubmioreka LIOK
70 (hOKyCHOrO pacCTOSIHUSI U ONTUUECKOMN
o " https://m.edsoo.ru/ff0b4206
CWIbI COOMpATOIIel JTUH3bI

71 Ypok-koHbepeHLus "OnTuueckye bubmoreka IIOK
JTUH30BBIe TIPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubmoreka IIOK

72 ['na3 kak ornrrueckasi cucremMa. 3peHue

https://m.edsoo.ru/ff0b4684

73 Ypok-koHbepeHus "edekTb
3peHusi. Kak coxpaHuTh 3peHue"
PasnoxxeHre 6es0ro cBeta B CITEKTP.

74 Onbitel HetoToHA. CrioxkeHue bubmmoreka LIOK
CIIeKTpa/IbHBIX LiBeTOB. [ucrepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlabopatopHasi pabota "OmBITHI IO bubmoreka IIOK

pasJioykeHuro 6eoro cBeta B CIIEKTp U
BOCTIPUSITUIO 1[BETA MPEIMETOB TIPY UX

https://m.edsoo.ru/ff0c0e2a




HabJ/TIF0ZIeHN Y uepe3 LIBeTOBbIe
bunbTpHI"

Ypok-npakTuKyM "Bo/iHOBbIe

76 CBOICTBa CBeTa: AUCIepcus,
vHTep(depeHLs U fudpakLusa”
- OnbiTel Pe3epdopa v riaHeTapHast bubmoreka IIOK
MOZie/ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens atoma bopa
VcnyckaHuve U MOIJIOIeHUe CBeTa
. Bubmoteka [IOK
79 aroMoM. KBaHTsbl. JIuHeluatbie
https://m.edsoo.ru/ff0c144c
CIIeKTPbI
80 Ypok-nipaktrkym "HabsrozeHue bubmoteka LIOK
CIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PafroakTUBHOCTE U eé BU/IbI Bubmiorexa [JOK
an A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOrO spa. HykioHHas bubnuoreka IIOK
Moz e/b https://m.edsoo.ru/ff0c18ac
83 PagvoakTrBHBIe TIpeBpallieHus. bubmoreka IIOK
N3oTonsl https://m.edsoo.ru/ff0clal4
84 Perienue 3azjau 1o teme: bubmoteka LIOK
"PajuoakTBHbIe TIpeBpaleHus" https://m.edsoo.ru/ff0c1b4a
85 [Tepuog nonypacnazga
Ypok-kKoH(pepeHLUs "PajyioaKTUBHbIE
P Gepeny A bubmoteka LJOK
86 W3/yUYeHUs B PUPOJE, MeJULIVHE,

TexHukKe"

https://m.edsoo.ru/ff0c2126




AnepHble peakyu. 3aKOHbI

87 COXpaHeHusl 3aps/i0BOro0 U MacCOBOI'O bubmorexa OK
P AR https://m.edsoo.ru/ff0c1c58
yucen

88 OHeprus CBsI3U aTOMHBIX sifiep. CBs3b bubmoreka IIOK
MaccChl ¥ SHEPIuu https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau ro teme "AnepHoie
peakuuu"

90 Peakumu cuHTe3a U fjeneHus sazep. bubmmoreka LIOK
Nctounvku 3Heprumn CoJsiHLa U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us "AaepHast

91 SHepreTuka. [lercTeus
Pa/IM0aKTUBHBIX U3TyUYeHUN Ha )KUBbIe
OpraHusMsbI"

[ToaroToBKa K KOHTPO/IBHOM paboTe 110

92 TeMe "DeKTPOMarHUuTHOE MoJie. bubnuoreka LIOK
O/1eKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTOBEbI€ siB/IeHMA"

KoHTtponbHasi paboTa 1o tTeme

93 "D/1IeKTpOMarHuTHOE MoJIe.
O/1eKTPOMarHUTHbIE BOJIHBI.
KBanTOBEI€ siB/IeHUS"
[ToBTOpeHMe, 060011[eHHe.

94 JIabopaTopHbie paboThI 10 KypC Bubmorexa OK
.\ parop . P ., ypey https://m.edsoo.ru/ff0c245a

BzanmogencTBue Ten
[ToBTOpeHUe, 06061IeHNe. PellieHue

95 aCyeTHBIX M KaueCTBEHHBIX 3a7au M0 Bubmiorexa OK
P " " 4 https://m.edsoo.ru/ff0c2572
TeMe "TerioBble IPOL{eCChI

96 [ToBTOpEHUE, 0606IIEHHE. PertieHue bubnmoreka IIOK




pacyeTHbIX M KaYeCTBEHHBIX 3a/ia4 10
teMe "KII/] TenoBbIX ABUTaTesiei"

https://m.edsoo.ru/ff0c2a2?2

[ToBTOpeHUe, 06061IeHMe. PerieHue

97 aCYeTHBIX M KaUeCTBeHHBIX 3aay I1o 1 Bubmiorexa IOK
p A https://m.edsoo.ru/ff0c2b30
teMme "KII/] a/mekTpoycTaHOBOK"
[ToBTOpeHue, 0000IIIEHNE.
98 JlabopatopHbie pabOTHI 0 KypC 1 1 Eubmiorexa LIOK
" patop P " s https://m.edsoo.ru/ff0c2c52
CBeToBbIe SABJICHUS
[ToBTOpenue, 06o061eHme. PaboTa c
99 TeKCTaMH 110 TeMe "'3aKOHbI 1 Bubmorexa LIOK
R https://m.edsoo.ru/ff0c2d6a
COXPaHeHHsl B MeXaHUKe
[ToBTOpenHue, 060011eHMe. PaboTa ¢
100 TekcraMu 1o TeMe "KosrebaHus u 1 Bubmioreka LIOK
i https://m.edsoo.ru/ff0c2e82
BOJIHBI
[TorTOpenue, 0600611eHMe. PaboTa ¢
| bubmioreka LJOK
101 TeKkctamMu 110 Teme "CBeToOBLIe 1
. https://m.edsoo.ru/ff0c3044
SBJICHUSA
[ToBTOpeHUe, 06061IeHe. PaboTa C
102 TeKcTaMH 110 Teme "KBaHToBas U 1
siiepHasi pusmka"
OBIIEE KOJIMYECTBO YACOB I10 102 57

I[TPO'PAMME







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

» ®u3uka, 7 knacc/ [epeikud A.B., O61IecTBO ¢ orpaHUUeHHON
OTBeTCTBeHHOCThIO «/[IPODAx»; AKioHepHOe 0011jecTBO «VI3/1aTeIbCTBO
«IIpocserenue»

* ®usuika, 8 knacc/ [NepoitkuH A.B., O6111eCTBO C OrpaHUUEHHOM
OTBETCTBEHHOCTBIO «/[IPODA»; AKIOHEpHOe 0011jecTBO «V31aTeNbCTBO

«ITpocserijeHue»

METOAJNYECKHUE MATEPUAJIBI VIS YUUTEJIA

I PPOBBLIE OBPASOBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETHU

NHTEPHET






