MUHVCTEPCTBO ITPOCBEIIEHMSI POCCUNCKOM ®EJEPAIIUN
JenapTamMeHT 0011ero od0pa3oBaHusi TOMCKOM 00/1acTH
Ynpas/iieHue odpa3zoBanus ApvMuHucTpanuu ToMckoro paiioHa
MBOY «TypynraeBckasa COIIl» Tomckoro paioHa

COI'JTACOBAHO YTBEPXJEHO
3aMecCTUTe b JUPEeKTOpa [JupekTtop

o YBP

CepkoBa E.A. Martysun H.U.
«30 » aBrycra 20 24 . ITpukas Ne 82/2

oT «30» aprycra 2024 T

PABOYAS ITPOTPAMMA
(ID 6554445)

yueoHoro nmpegmera «Pusuka. ba3oBrblii ypoBeHb»

JU1s1 00yUaromumxcs 7-9 K/1accoB

c. TypyHTaeBo
2024






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
eCTeCTBeHHOHAYYHOW TPaMOTHOCTH OOy4YalolMXCsi 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 eCTeCTBeHHOHAyYHbIX YyueOHBIX TpeJMeTOB Ha YpPOBHE
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 SIB/ISETCS CUCTeMO0OPAa3yIOIKM [I/IsT eCTeCTBeHHOHAYUHBIX yueOHBIX
NpeIMETOB, TIOCKOJIbKY (U3HWUeCKWe 3aKOHbI JieXXaT B OCHOBE MPOLIECCOB H
ABJIEHUH, W3y4aeMbIX XUMHUeH, Ouosorved, acTpoHoMHer U (u3NUeCKon
reorpadgueii, BHOCUT BK/IaJl B eCTeCTBEHHOHAyUHyH) KapTUHy  MWPa,
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 (DOPMHPOBAHWM €CTECTBEHHOHAYUYHOW TPaMOTHOCTU H
VHTepeca K HayKe y 00yuaroIuxcs.

N3yuenve ¢u3uku Ha 06a30BOM YpOBHe TpeAriosiaraeT OBJajieHue
CelyIOIUMHA  KOMIIETEHTHOCTSIMM, XapaKTepU3yHIIUMH eCTeCTBeHHOHayUHYIO
I'PaMOTHOCTb:

e Hay4HO OOBSICHSTH SIBJIEHUS;

e OL|eHUBaTh U MIOHUMAaTh 0COOEHHOCTH HAayYHOT'0 UCC/Ie/JOBaHUS;

e UHTEpPIpeTUpPOBaTh  JlaHHble M MCIO/Ib30BaTh  Hay4HbIe
Jl0Ka3aTeJibCTBA [I/isl TIOJTyUYeHUsl BbIBO/IOB.

Llenu wu3yueHusi (PU3MKKA HAa YpPOBHe OCHOBHOTO o00Iero obpa3oBaHUs
orpesiesieHbl B KoHIeniuu mperoiaBaHust yuebHOro rmpeaMera «®Pusrka» B
oOpa3oBare/ibHBIX ~ OpraHu3aiusx Poccuiicko @epepanyu, peann3yHOIMUX
OCHOBHBIe  0011je06pa3oBaTe/ibHbIe TIPOTPAMMbI, yYTBEP)KAEHHOW pellleHHueM



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

nproOpeTeHre WHTepeca W CTPeM/IeHHs OOyuaroluXxcs K HayuyHOMY
W3yUYeHUIO0 TMPHUPO/Ibl, Pa3BUTHE WX HWHTE/JIEKTya/lbHbIX U TBOPUECKUX
CII0COOHOCTeI;

pa3BuUTHe Mpe/ICTaB/IeHW 0 HAyYHOM MeTo/le TI03HaHUsl U (pOpMUpOBaHUe
WCCJIe[J0BaTe/IbCKOTO OTHOIIIEHUS K OKPY KalOIUM SIBJIEHUSIM;
dbopMUpOBaHWe HAyYHOTO MHPOBO33DEHUSI KaK pe3yJibTaTa H3yueHus
OCHOB CTPOeHUsI MaTepUu U (PyHJaMeHTaIbHbIX 3aKOHOB (PU3HKW;
dhopmMUpoBaHUe Mpe/iCTaBlAeHUu O pOau (DU3KMKHU [Jisi Pa3BUTUSL JPYTUX
eCTeCTBEHHbIX HayK, TEXHUKU U TEXHOJIOTUH;

pasBUTHE  TIPeACTABJAEHHMM O  BO3MOXHBIX  cdepax  Oyayireu
ripocheCCUOHA/ILHOM [JlesITeIbHOCTH, CBSI3aHHOW C (hM3MKOM, MOJAr0OTOBKA K
JanbHeueMy o0yueHHIO B 3TOM HallpaBJIeHUM.

HocTwkeHWe 3THUX Iie/ield TMPorpaMMbl 10 (H3MKe Ha YPOBHE OCHOBHOIO
ob1riero obpa3zoBaHusi obecrieurBaeTCs pelieHreM C/IeJyHIMX 3ajay:

npuobpeTeHre 3HAHWW O [JUCKPETHOM CTPOEHHWH BeIeCTBa, O
MEeXaHUUECKHX, TEIUIOBBbIX, 3JIEKTPUUECKMX, MarHUTHBIX W KBAHTOBBIX
ABJIEHUSX;

nproOpeTeHre YMEHWM OMUCHIBAaTh U OOBSICHATH (pU3nuecKue SIBEHUS C
WCTI0/Tb30BaHKEM TOTyUeHHbIX 3HAHUM;

OCBOEHME MeTO/IOB pellleHHs TIPOCTeMIIMX PACUETHBIX 3ajady C
WCT0JIb30BaHNEM bur3nueckux Mo/Iesnei, TBOPUECKUX U
MIPAaKTUKOOPUEHTUPOBAHHBIX 3a/1ay;

pa3BUTHe yMeHHi HaOMrAaTh TIPUPO/IHBIE SIBJIEHUS] U BBITIOHSITH OTBITHI,
nabopaTopHble paboOThl UM JKCIEePUMeHTa/lbHble HWCCAeZIOBAaHUSI  C
WCTI0/Tb30BaHHEM U3MEePUTEe/TbHBIX IPHOOPOB;

OCBOeHMe TpHUEMOB paboTel ¢ MHMOPMaIel (HU3MUeCKOro COAepKaHus,
BKJIFOUasi ”H(pOpPMAI[MIO0 O COBPEMEHHBIX JOCTW)KEeHUSIX (PU3MKH, aHa/Tu3 U
KPHUTHUECKOe OlleHHMBaHHe WH(pOpMaI[iH;

3HaKOMCTBO €O cepamMu npodecCroHambHOU JiesiTeIbHOCTH, CBSI3aHHBIMU
C ¢usuKol, W COBPeMeHHbIMH TEeXHOJIOTUSMH, OCHOBAaHHBIMU Ha
JOCTIKeHUsIX (PU3MUecKoi HayKH.

Ha usyuenuve ¢u3uku (0a30Bblii ypoBeHb) Ha YPOBHE OCHOBHOI'O 001ijero

obpa3oBaHus oTBOAUTCA 238 yacoB: B 7 Kiacce — 68 uacoB (2 yaca B Hejien0), B 8
Kyacce — 68 yacoB (2 yaca B Hezlent0), B 9 knacce — 102 vaca (3 yaca B HeZiesn).

[Tpenyaraembiii B TIporpamme 1o ¢GH3MKe TiepeyeHb 1abopaTOPHBIX PaboT U
OTILITOB HOCUT PeKOMeH/JaTe/IbHbIM XapaKTep, YUUTe b [iejiaeT BLIOOD TpOBeieHUs



nabopaTopHbIX pabOT M OIBITOB C YUYETOM HHAWBUAYATbHBIX OCOOEHHOCTEH
00yyYaroIUXCs, CIHMCKA KCIIePUMEHTATBHBIX 3a/[aHUM, TIpe/jlaraéMbIX B paMKax
OCHOBHOT'O T'OCY/IapCTBEHHOT0 K3aMeHa 110 (hu3uKe.



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.
EcTecTBeHHOHAy4YHbIi MeTOJ, TO3HaHHWsS: HabOJIO/jeHre, TIOCTAaHOBKA 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 aTOMHOMOJIEKY/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 TIOJIO)KEHUSI MOJIEKYJIIPHO-KMHETUYEeCKOM TEeOpUU CTPOeHUSs
BelrjectBa. Macca U pasMmepbl aTOMOB M MoJieKy/. OImbIThl, MOATBeprKJaroljve
OCHOBHBIE T0JI0KE€HUS MOJIeKY/IIPHOKUHETUUECKOU TeOPHU.

Mogenu TBEpPAOro, >KUJKOTO U Ta3000pa3HOTO COCTOSIHUM BelljeCTBa.
Kpucranmueckre 1 amopdHbie Tesa. OObsiICHeHe CBONCTB Ta30B, KUJKOCTEN U
TBEDJBIX TeJl Ha OCHOBE TIOJIOKEHUM MOJEeKY/ISIPHO-KMHeTUUeCKOM TeOpUH.
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.

18.
19.
20.
21.

OnbITel, JE€MOHCTPUPYIOLME 3aBUCHMOCTb CWJIbl  B3aUMOJEUCTBUSA
KaTyLIKM C TOKOM W MarHura OT CWJ/Ibl TOKAa W HarpaB/IeHUsl TOKa B
KaTyLIKe.

M3yueHue 1elCTBYSI MarHUTHOTO T10JIS1 HA IPOBO/IHUK C TOKOM.
KoHcTpyrpoBaHue U n3yuyeHre paboThl 3/IeKTPOIBUTATe/Is.

N3mepenue KII] 3nekTpoBUraTe/IbHOM yCTaHOBKU.

OnbITbl TI0 WCC/I€JOBAHUIO SIBJIEHUS] 371€KTPOMArHUTHOW WHAYKIAU:
WCC/leJOBaHWe W3MEHEeHWW 3HAaueHUs] W HarlpaB/eHUs WHIYKLIMOHHOTO
TOKa.

Pa3pen 8. CBeToBBIE SIB/ICHMA.

Nctounuku cseta. PacnipocTpaHeHue cBeTa. Bupumoe ABrKeHUe CBeTHIL.
OtpaxeHve cBera. 3akOH oOTpaxkeHus cBeTa. IIpesomsieHre cBeTa. 3aKOH
nipesiomsieHusi cBeTa. JIuH3bl. OnTrHyeckast cyma JuH3bL M300pakeHue, JaBaeMoe
nvH30MU. ['/1a3 U 3peHue.

Hdemoncmpayuu
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[Tpsimo/iMHeHOe pacrpoCTpaHeHre CBeTa.

OTtpakeHue cBerta.

[TonyueHue n3o0pa’keHH B TVIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKaJax.
IIpesnomiieHue cBeta.

Xog nyuedt B cobuparolieit JMH3e.

Xog nyuel B pacCerBarolLlen JIMH3e.

[TosyueHue n3o00pa’keHU C TTOMOILBIO JTUH3.

[TpuHLMn felicTBUs oTOarapaTa, MUKpOCKONa U TeJleCKOoIIa.

Mogpensb r1asa.

JlaGopamopHbie pabombl U ONbIMbL.

1.

M3yueHrie cBOMCTBA U300paKeHUsI B JIMH3aX

9 K/IACC

Pa3pen 9. Mexannueckue siB/IeHHS.

Mexanuyeckoe [gBwkeHue. MarepuanbHas Touka. (CucremMa OTCYéTa.
OTHOCHUTE/IBHOCTD MeXaHWUeCKOro [BWKeHUs. PaBHOMepHOe NpSMOJIMHENHOe
ABrKeHre. HepaBHOMepHOe npsiMOnMHeHOe ABwkeHWe. CpeiHss U MIHOBEHHas!
CKOPOCTB TeJjia [IPU HepaBHOMEPHOM [ BUKEHUU.

YckopeHre. PaBHOyCKOpeHHOe TIpsSiMOJIMHelHOe [BibkeHre. CBobozHOe
nageHue. OnbIThl ["anues.

PaBHOMepHOe [BW)KeHUe MO OKpy)kHOcTH. [lepuos u yactoTta obpaileHwus..
JIuneitHas M yrioBast CKOpOCTH. LleHTpocTpemuTeIbHOE YCKOPEeHUe.

[TepBeiii 3akoH HeroToHa. Bropoit 3akoH HetoToHa. Tpetuii 3akoH HeroToHa.
[IpyHLUI CyTeprio3uLum CUI.



Cuna ynipyroctu. 3akoH I'yka. Cua TpeHUst: Cujia TPeHHUS CKOJIbXKEeHHUs, Crjla
TPeHUs TI0KOs, APyrye BU/bl TDEHUS.

Cuna TSPKeCTM U 3aKOH BCEMUPHOTO TSTOTeHUs. Y CKOpeHWe CBOOOHOTO
najeHus. /[IBwkeHue ruiaHer BOKpyr CosHua. [lepBasi kocmuueckass CKOpPOCTb.
HeBecomMocCTb U rieperpysku.

PaBHOBecre MarepuanbHOW TOUKW. AOCO/IOTHO TBEPAOe Teno. PaBHOBecue
TBEPZOro TeJsla C 3aKperyIEHHOU OChbI0 BpalljeHHss. MomeHT cuibl. LIeHTp TsokecTH.

Vmmyisc Tena. VIsmMeHeHue umilyabca. VIMITyibC Ccu/bl. 3aKOH COXpaHeHUs
“MIyJ/bca. PeakTUBHOe BYKeHMe.

Mexanuyeckass pabota u MolfHOCTb. PaboTa cum TsHKeCTH, YIpYrocTH,
TpeHusi. CBsi3b 3Hepruu U paboTkl. [loTeHIMa/IbHAsE SHEPrys Tesia, TIOJHSATOrO Haf
TIOBEPXHOCTHIO 3eM/H. [loTeHManbHas SHepryst CKaTou npy>xuHbl. KuHetTnueckas
sHeprusi. TeopeMa O KMHETUUECKOM 3HEPruu. 3aKOH COXPaHeHUs MeXaHW4eCKOu
SHEepIuu.

emoncmpayuu.

1. HabsmrosieHrie MexaHUUeCKOTO JBM)KEHUS Tela OTHOCHUTE/IbHO Pa3HbIX Tesl

oTCuéTa.

2. CpaBHeHMe NyTed W TPAEKTOPUM [BWXKEHHS OJHOTO U TOTO XKe Tesia
OTHOCUTEJIbHO Pa3HbIX TeJl OTCYETA.

M3MepeHrie CKOPOCTU U YCKOPEHUS NIPSIMOJIMHEWHOT'O [IBIKEHUSI.

WccnepoBanre Npyu3HAKOB PABHOYCKOPEHHOIO [ABUKEHUS.

HabtogeHue IBKeHUs Tejla M0 OKPY>KHOCTH.

HabstojeHrie MexaHUUeCKUX SIBJIEHUM, TIPOMCXOSIINX B CUCTeMe OTCUéTa

«Temexxka» 1Npu e€ paBHOMEPDHOM U  YCKOPEHHOM  [IBWKEeHUU

OTHOCHTEJIbHO KabrHeTa (GU3UKHU.

7. 3aBUCHMMOCTb YCKOPEHHs Tejla OT MacChl Tejla U JEMCTBYIOIEM Ha Hero
CUJIBI.

8. HabmroneHue paBeHCTBA CWJI TIPY B3aUMO/I€MCTBUM TeJl.

9. V3meHeHue Beca TeJsia IIPU YCKOPEHHOM [IBMKeHUHU.

10. [lepeaua mmnyJsibCca Mpy B3aMO/I€UCTBUU TeJl.

11. [Ipeobpa3oBaHusi 3HeprUx Mpu B3auMO/IeliCTBUU TeJl.

12. CoxpaHeHUe UMITyJ/IbCa TPU HEYTIPYTOM B3aUMO/eHCTBUM.

13. CoxpaHeHMe UMITyJIbCa TIpU abCOFOTHO YIIPYTOM B3aMOZEeMCTBUM.

14. HabstojeHrie peakTUBHOTO /IBUKEHUSI.

15. CoxpaHeHUe MeXaHUUeCKOM SHepryuy npyu CBOOOHOM TafleHUH.

16. CoxpaHeHUe MeXaHWYeCKOW SHEepryu MpHU JBKEHUU Tejla ToJ, 1eUCTBUEM
TIPY’KUHBL.

JlabopamopHble paGombl U ONbIMbL.
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1. KoHcTpyupoBaHue TpakTa [jisi pa3roHa W JajibHeMIlero paBHOMEpPHOTO
JBIDKEHUSI [IapUKa WU TeJIeXKKH.

2. OmpegeneHve cpefiHeM CKOPOCTU CKOMBXEeHUs OpyCcKa W/IW [IBUPKEHUS
1IapyKa M0 HaKJIOHHOW MJIOCKOCTH.

3. OmpejeneHue YCKOpeHHsI Tejla TIPU PAaBHOYCKODEHHOM [IBMXKEHUM TI0
HAaKJIOHHOU TIJIOCKOCTH.

4. VccnepoBaHve 3aBUCUMOCTM MYTU OT BPeMEHU IPH PaBHOYCKOPEHHOM
JBIDKeHUH 0e3 HauabHOW CKOPOCTH.

5. IlpoBepka THWIOTe3bl: eC/d TPH PaBHOYCKOPDEHHOM [JBIKeHWU 0e3
Haya/JlbHOM CKODOCTU IyTHM OTHOCATCA KaK psifi HEUETHBIX uucCes, TO
COOTBETCTBYHOIIME MPOMEXKXYTKH BpeMEeHU O/TMHAKOBHI.

6. ViccnemoBaHvie 3aBUCMMOCTHA CHUJ/Ibl  TPEHUSI CKOJIBXXEHUSI OT CHJIbI
HOPMaJIbHOTO JIaB/IeHUs.

7. OnpepneneHue Ko3dduiieHTa TpeHUs] CKOJTb)KeHHs.

OrnpepiesieHre KECTKOCTU NIPY>KUHBI.
OmnpegeneHre paboTbl CU/IBI TPEHUSI TIPM PaBHOMEDHOM /IBWKEHUH Tejia
10 TOPU30HTA/ILHOM TTOBEPXHOCTH.

10. Onipefesiene pabOThl CU/IBI  YMIPYTOCTU TPU  TIOJBEME Tpy3a C
WCTI0/Ib30BaHHEM HeTIOIBMXKHOTO U MOJBHKHOTO OJI0KOB.

11. I3ydyeHue 3aKOHa COXpaHEeHUs] SHEPTUM.

Paszgen 10. MexaHu4ecKHe Ko/1e0aHUA U BOJTHbI.

KonebaTensHoe aBrkeHre. OCHOBHbIE XapaKTePUCTHUKU KoJiebaHUM: 1epuo/,
yacToTa, aMIUVIMTyJa. MaTteMaTHUeCKU W NPYKUHHbIA MassiTHUKU. [IpeBpaiiieHue
9HEepPIruH TPy KojiebaTelbHOM JBH>KEHUU.

3aryxatoifue  KojebaHusa.  BwiHyxAeHHble — KomebOanusi.  Pe3oHaHc.
Mexanvnueckue BonHbL. (CBOMCTBA MeXaHMYECKUX BOJH. IIpogonbHele U
rorepeyHbie  BOJIHBL. [[TMHA BOMHBI W CKOPOCTh €€ pacrpoCTpaHeHUs.
MexaHrueckue BOJTHbI B TBEPAOM TeJjie, CEMCMUYeCKUe BOJTHBI.

3ByK. ['poMKOCTh 3ByKa W BbICOTa TOHa. OTpakeHue 3ByKa. H(pa3ByK u
yJIbTpa3BYyK.

emoncmpayuu.

1. Habmrogenne kosieOaHW Tes TIO[ [JI€HCTBHEM CHJIbI TSDKECTH U CUJIBI
yIpPYTOCTH.

HabGmozmeHne KosiebaHuii Tpy3a Ha HUTH M Ha TPY>KUHE.
HabmroieHre BeIHYXIeHHBIX KOyie0aHWi 1 pe30HaHca.
PacnipocTpaHeHue NPO/0JIbHBIX Y TTOMEePeYHBIX BOJIH (Ha MOJE/N).
HabJttojeHre 3aBUCMMOCTH BBICOTBI 3BYKa OT UYaCTOTHI.
AKyCTAUECKWU Pe30HaHC.

JlabopamopHble paGombl U ONbIMbl.
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1. OmpegesneHve YacTOThI W Tepuoja KojebaHW{ MaTeMaTH4ecKoro
MasiTHUKA.
OrmpeiesieHrie YaCTOTHI U Mepro/ia KojiebaHu IPYKUHHOTO MasiTHUKA.
3. HMccnemoBanue 3aBUCMMOCTH TepHo/ia KOyieOaHWM TO/IBEIIeHHOTO K HUTH
rpy3a OT JI/IMHbI HUTH.
4. WccnemoBaHue 3aBUCUMOCTH Tieprofia KoyiebaHU NPY>KUHHOTO MasiTHUKA
OT MaccChl rpysa.
5. IIpoBepka He3aBUCHMOCTU Tiepuofia KoiebaHUi rpy3a, MOJBEIIEHHOTO K
HUTH, OT MacChl Ipy3a.
6. OMbITbI, [IeMOHCTPUDYIOIL[ME  3aBUCMMOCTh Tepuojia  KosjebaHui
TPY>KMHHOTO MasiTHUKA OT MacCChl Ipy3a M KECTKOCTU MPY>KUHBI.
7. V3MepeHue yCKOpeHUst CBOOOHOTO TaZieHHsl.
Pa3pen 11. J1eKTpoMarHuTHOe 110J1e U 3/IEKTPOMarHUTHbIE BOJ/IHBI.
OJIEKTDOMarHuTHOe  1oJie.  OJIeKTPOMarHuTHele  Bo/iHBL.  CBOKMCTBa
5/IEKTPOMAarHuTHbIX BOJIH. IllKana 3/1eKTpOMarHUTHBIX BOJIH. VICroJib30BaHue
3/1eKTPOMarHUTHBIX BOJIH [/ COTOBOM CBSI3U.
OneKTpoMarHuTHasi npupoga ceera. CKOpocTb cBeTa. BOHOBBIE CBOWCTBa
cBerTa.
emoncmpayuu.
1. CBONCTBA 3/IEKTPOMarHUTHBIX BOJIH.
2. BonHOBBIE CBOMCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbL.
1. V3yueHue CBOWMCTB 37€KTPOMArHUTHBLIX BOMH C TIOMOIIbI0O MOOWIEHOTO

TenedoHa.
Pa3zpen 12. CBeToBbIe SIB/IEHUSA.
JlyueBass ~ Mogen»  cBeta.  McTouHWKd ~ cBeta.  IIpsiMosMHerHOe

pacnpocTpaHeHue ceeta. 3atMeHUss CosHLa U JIyHbl. OTpaxkeHue cBeta. [11ockoe
3epKasio. 3aKOH OTpa)kKeHusl CBeTa.

[Ipesiomsienne cBeta. 3akOH mpesiomyieHds cBeta. [lo/iHOe BHyTpeHHee
oTpakeHuWe cBetra. [Vcrionb3oBaHWe TIO/THOTO BHYTPEHHero OTpakKeHUs B
ONTHUYECKHUX CBETOBO/AX.

Jlunza. Xop ayuern B JmH3e. OnTuyeckass cucteMa (oToarapara,
MUKPOCKONa M Tejieckoria. ['71a3 Kak onruueckass cucrema. biav3opykocTs u
[laJIbHO30PKOCTh.

Pa3noxxenne 6Gemoro cBeta B crmekTp. OmbiTel HbioToHa. CrokeHue
CTeKTpa/IbHbIX LIBETOB. [lucrepcus ceera.

demoncmpayuu.

10. [IpssMoO/IMHEeNHOE pacpOCTpaHeHre CBeTa.

11. OTpaxkeHue cBeta.



12. [TonmyueHue u300pa’keHU# B TJIOCKOM, BOTHYTOM U BBIIMTYK/IOM 3epKasiax.

13. [IpesniomnieHue cBera.

14. ONITUUECKUM CBETOBO/,

15. Xop nyyeii B cobupatoltieii MH3e.

16. X0[, Tyuer B pacCenBaroIllen JIMH3e.

17. ITonyueHue n300pa’keHU C TTOMOILBIO JIUH3.

18. [IpuHLMN gelicTBUs (hoTOArapaTa, MUKPOCKOIA U TeJleCKOIIa.

19. Mopeib r1a3sa.

20. Pa3no)keHue 6esioro cBeta B CIEKTP.

21. [TosyueHue 6esoro cBeTa MpU C/I0YKEHUM CBeTa Pa3HBIX IIBETOB.

JlabopamopHble paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCUMOCTH yIVla OTPakKeHUsl CBETOBOIO Jiyya OT yrIJjia

rajieHusl.

2. W3yueHue xapakTepucTUK M300pa>keHus TipeiMeTa B TVIOCKOM 3epKaiie.

3. WccnenoBaHve 3aBMCHMOCTU yIJia MpeIOMJIEHUsI CBeTOBOIO Jiyya OT yrJjia

rajieHusi Ha rPaHUL{e «BO3JyX—CTEKJIO».

4. TlonyueHue n300pakeHU C TIOMOIIIbIO COOMpArOII[el JIMH3bI.

Onpegenenre ¢hOKYCHOTO PACCTOSTHUSI U OMTUUECKOMN CUJIbI coOUpartolieit
JIUH3BL.

OmbITHI TI0 pa3/ioyKeHUI0 0esIoro cBeTa B CIIEKTP.

OmnpBITEI TI0O BOCIIPUSTUIO I[BeTa TIPeMETOB TPU WX HaO/IOeHuH uepe3
1|BETOBbIe (PU/ILTPBI.

Pa3pen 13. KBaHTOBbIE SIB/ICHHS.

Omneitel Pe3epdopga v maHetapHass MoZiesib atoma. Mogens atoma bopa.
VcniyckaHue ¥ NOrJionjeHre ceeta arToMmoM. KBaHThbI. JIMHenyaTbie CrIeKTphI.

PagnoakTuBHOCTE. Asb(da, 6eTa- ¥ ramma-usnyueHusi. CTpoeHre aTOMHOIO
sanapa. Hyk/noHHas wmogens atoMHoro sjpa.  Msorombl.  PapguoakTuBHbIE
ripespatljeHus. [lepuoy ronypacriaza aTOMHbIX 7€p.

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

AnepHasi SHepreTvka. [lelCTBUSI DPAJMOAKTHMBHBIX W3/IyUYeHUHM Ha >KUBBIE
OpraHu3MBbl.

emoncmpayuu.

1. CriekTpsbl U3/1y4YeHus U MOIJIOLLeHUS.

CrekTpsl pa3/IMYHbIX ra30B.

CnexTp Bomopoja.

HabGmoneHne TpeKoB B Kamepe BunbcoHa.
PaboTa cuéTyrika MOHHU3UPYIOLIUX U3TyUYeHU.

SRR < R



6. Peructpaijusi u3myueHus MPUPOAHBIX MUHEPAJIOB U IMPOIYKTOB.

JlabopamopHble paGombl U ONbIMbL.

1. HabJrofieHre CIIIOIHBIX W TMHEMUATBIX CIIEKTPOB U3TYUeHHS.

2. VccnemoBanue TPEKOB: W3MepeHHEe SHEPrUM YacTHUI[bl 110 TOPMO3HOMY

nyTu (1o ¢poTtorpadusim).

3. W3mepenue paziioakTuBHOTO (hOHA.

IToBTOPHUTE/THEHO-000011IA0IHIT MOAY/Tb.

[ToBTOpUTETHEHO-060011]AIOIIMI MOAY/Ib TIPeJHa3HAUEH [IjIsi CUCTeMaTH3al[uH
U 0o0o0OmmieHnss  TpeAMETHOTO  COZiep)KaHWUs YW OMbITa  /IeTeTbHOCTH,
TIPUOOPeTEHHOTO TIPU U3yUeHHH BCero Kypca (GU3MKH, a TakxKe [Jisi TIOATOTOBKHU K
OCHOBHOMY TOCY/IapCTBEHHOMY 93K3aMeHy TI0 (u3uKe i  00yJarommxcs,
BbIOpABIIIMX 3TOT YUeOHBIM MpeiMeT.

[Tpu M3yyeHUU JAHHOTO MOZYJ/ISI Peann3yrTCs U CUCTeMAaTHU3HUPYIOTCS BUJIBI
JesiTe/IbHOCTA, Ha OCHOBe KOTOPBIX 00ecrieunBaeTCsi AOCTH)KeHHe TIpeIMeTHBIX U
MeTarnpeAMeTHBIX  IUIAHUPYEeMbIX  pe3y/JbTaToB  00yueHHWs, (HOpMUPYeTCs
ecTeCTBeHHOHay4YHasi TPaMOTHOCThb: OCBOEHMEe Hay4YHBIX METO/IOB HCC/Ie[JOBAHMUS
SIBJIEHUI TIPUPOJIbI Y TeXHWKH, OBJIafieHHe YMeHUsMU OOBSICHATH (U3nUecKre
sIB/IeHUsI, TIDUMEHsIsI TIOJyueHHble 3HaHWs, pelllaTh 3aJ@aud, B TOM YHUCTe
KaueCTBeHHbIE U SKCTIepUMEeHTAIbHBIE,

[TpuHIMTHATBHO [IesSTeIbHOCTHBINA XapaKTep [JaHHOTO pa3fiesia pear3yeTcs
3a CuéT TOro, 4YTo OOydYaroIvecss BBLITIOMHSIOT 3a/laHHs, B KOTOPBIX WM
Tipe/ijlaraeTcst:

Ha OCHOBe TIOJIyUeHHBIX 3HAHWM pacro3HaBaTb W HAy4yHO OOBSICHATH
bu3nueckre IBJIeHUS B OKPY’Kalollell MpHUpo/ie U MOBCeAHEBHOMN >XKU3HMY;

WCTI0/Th30BaTh Hay4YHbIe MeTO/IbI UCC/IeJOBaHUs (DU3NUeCKUX SIBIEHHH, B TOM
yucsie /17151 IPOBEPKU TUIIOTe3 U MOJIyUeHHsl TeOpeTUUeCKUX BbIBO/IOB;

OOBSICHATh HayuyHble OCHOBBI HauOOjee Ba)KHBIX [JOCTWKEHHUH COBPEMEHHBIX
TeXHOJIOT U, HallpUMep, TIPaKTUUeCKOT0 UCTI0/Ib30BaHuUs Pa3/IMUHbIX HCTOUHHUKOB
9HEepPrUM Ha OCHOBE 3aKOHa TpeBpallleHrsI U COXPaHeHHsI BCeX U3BECTHBIX BUIOB
SHEpIUu.



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

4yacTu:

e 1) maTpUOTHNUECKOT0 BOCTIMTAHMS:

e - MPOSIBJIEHME MHTEepeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUEO POCCHUKCKOU
(bur3ruecKoil HayKu;

e - LIGHHOCTHOE OTHOIlIeHUe K JOCTHKEHUSIM POCCUMCKUX YUEHBIX-(HU3UKOB;

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

e - TOTOBHOCTb K aKTUBHOMY YYaCTHIO B 00CYXleHUH 00IT[eCTBeHHO 3HAUMMBIX 1
TUUECKUX MP0o0/eM, CBA3aHHBIX C TIPAKTUUECKUM TIPUMEeHEHHEM [TOCTKeHUH
bu3rKy;

e - OCO3HaHHWE BAKHOCTHM MOPAJIbHO-3TUUECKUX TPUHLUIIOB B [eATeTbHOCTU
YUE€HOro;

e 3) 3CTeTUYeCKOro BOCIIUTAHUS:

e - BOCTIpUSITUE 3CTETUUECKUX KauyecTB (PU3NUECKOM HayKu: eé TapMOHWUYHOIO
MOCTPOEHUS1, CTPOrOCTH, TOUHOCTH, JIJAKOHUUHOCTH;

e 4) HeHHOCTU HayYHOr0 MO3HAHUA:

e - OCO3HaHUe I1|eHHOCTU H3UUeCKOW HayKM KaK MOIIJHOTO WHCTPyMEHTa
MO3HAaHUS MUPA, OCHOBBI PAa3BUTHS TEXHOJIOTUM, Ba)KHEMIIeW COCTaBJISIOIEN
KYJ/IbTYPbI;

e - pa3BUTHE HAYYHOM J0OO3HATEJILHOCTH, WHTEpeca K HCC/Ie[0BaTe/IbCKOM
JleATe/IbHOCTY;

e 5) (¢opvupoBaHusi Ky/JAbTypbl 3/J0POBbSA M  3MOIL[MOHA/ILHOI0O
O/1aromo/Tyumsi:

e - O0CO3HaHWe IIeHHOCTH Oe3oracHoro obpa3a JXU3HM B COBPEMEHHOM
TEXHOJIOTUUeCKOM MHpe, BaXHOCTU TmpaBui 0e30macHOr0 TOBeJeHUs Ha
TPAHCIIOpTe, Ha Zloporax, C 3/eKTPUUeCKHM U TeIJIOBbIM 000pyZi0BaHUEM B
JIOMAIIIHUX yCJIOBUSX;

e - C(OPMUPOBAHHOCTh HaBbIKA pedieKCUM, TIPU3HAHME CBOEro IMpaBa Ha
OIIMOKY U TAaKOTO >Ke TIpaBa y JPyroro uejioBekKa;

* 6) TPYyA0OBOr0 BOCIUTAHUSA:

e - AKTMBHOE yuaCTHMe B pelleHWM NpaKTUYeCKuxX 3a7ad (B paMKaxX CeMbH,
oOpa3oBaTe/bHOM  OpraHM3allid, TOpO/a, Kpasi) TeXHOJOTUYeckod u



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

e - MHTepecC K MPaKTUYeCKOMY M3yUYeHUIO TTPO(eccuid, CBsI3aHHbIX C (PU3HKOW;

e 7) 3K0/I0rM4YeCKOro BOCHIUTAHUA:

e - OpHeHTalUs Ha IpUMeHeHHe (U3NUYECKUX 3HAHUM [Jid pelleHusl 3ajad B
obsacTv OKpy)Katollell cpefbl, TUIAHUPOBAHMs IIOCTYNKOB M OLEHKM MX
BO3MOJKHBIX [TOC/IEICTBUM [I/1s1 OKPY>KaroLler Cpe/ibl;

e - OCO3HaHUWe T/I00a/bHOTO XapaKTepa SKOJIOTUYeCKUX MpobsieM U TyTeld UX

peIleHus;

o 8) aganTanuu K M3MEHSIIOIUMCS YC/JIOBHSM COIMA/IBHOM W TPUPOJHOM
cpeabI:

e - MOTpPeOHOCTb BO B3aWMOJEMCTBUM TPH BBHITIOJHEHWUM WCC/Ie[IOBAaHUNA H
MPOEKTOB (DM3MUECKOM HaIpaBJIeHHOCTH, OTKPBLITOCTb OIBITY W 3HAHUAM
APYTHX;

e - TIOBBLIIEHWE YPOBHSA CBOEW KOMIETEeHTHOCTH uepe3 IIPaKTUYeCKYIO
JesITeTbHOCTb;

e - OTpeOHOCTb B (HOPMHUPOBAHMH HOBBIX 3HAHHM, B TOM UHC/Ie (POpPMYIHPOBAThH
W/, TIOHSATYSI, TUTIOTe3bl 0 (PU3UUYEeCKHX 00BbEKTaxX U SIBIEHUSX;

e - Ooco3HaHHe JeUIUTOB COOCTBEHHBIX 3HAHWN W KOMITETEHTHOCTeM B 00/1acTh
(pr3UKY;

e - IUIAHMPOBAaHHE CBOETO PAa3BUTHUS B IIPHOOPETEHHM HOBBIX (HDHU3HUECKUX
3HAHUU;

e - CTpeMJIeHHe aHaJM3UPOBaTh U BBISB/ISITH B3aMMOCBSI3U TIPUPO/IbI, 00II[eCcTBa U
5KOHOMUKH, B TOM UMCJIe C UCTI0/Ib30BaHUEM (DU3NUECKUX 3HAHUU;

e - OIlEHKa CBOMX JeHCTBUM C Y4éTOM BJIMSAHMSI Ha OKpY’Kalolllyl0 Cpefy,
BO3MOJKHBIX T7I00a/TbHBIX TIOC/IEZCTBUH.

METAIIPEAMETHBIE PE3YJ/IBTATBI

B pe3ysbTaTe OCBOEHMs IpOrpaMMbl 10 (M3MKe Ha YPOBHE OCHOBHOTO
ob11iero o6pa3oBanust y obyuarorierocsi 0yayT copMHUpOBaHbI MeTaNpeiMeTHbIe
pe3y/IbTaThl, BKJIFOUAIOII[1e [T03HaBaTe/IbHble YHUBEpPCabHbIe yueOHbIe eNCTBYS,
KOMMYHUKAaTHBHbIE  YHUBEpCajibHble  yueOHble  /IeWCTBUS,  PETy/ISTUBHBIE
yHUBepcasbHble yuebHbIe 1eHCTBUS.

ITo3HaBaTe/bHbIE YHUBEPCA/TbHbIE yUeOHbIe AeiiCTBUS

Ba3oBble jioruueckue JjefCTBYA:
e BBIAB/ISATL M XapaKTepU30BaThb CYIeCTBEHHbIe TPHU3HAKK OOBEKTOB
(sIB/IEHUN);



yCTaHaB/IMBaTh CYIECTBEHHbIM MPU3HAK KjlacCU(MUKALIMU, OCHOBAHHMS IS
0000111eHYsT ¥ CpaBHEHUS;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTUBOPEUMSI B paCCMaTpUBaeMbIX (pakTax,
JAHHBIX ¥ HAO/MIOIeHUSIX, OTHOCSIIMXCSA K (PU3NUECKUM SIBJIEHUSIM;
BBISIB/IATh TIPUUUHHO-CJI/ICTBEHHBIE CBS3U TPH H3yUYeHUM (HU3UUYEeCKUX
SIBJIEHWH U TMPOLIeCCOB, Zie/iaTh BBIBO/BI C UCII0/Ib30BaHUEM JIeTyKTUBHBIX
Y WHAYKTHBHBIX YMO3aK/IIOUe€HWH, BbIIBUTaTh THIIOTE3bI O B3aUMOCBSI3SIX
(bU3MUeCKUX BeJTHUNH;

CaMOCTOSATEJTbHO BBIOMpPATh CIIOCO0 pelieHUsT yueOHOM (H3MueCcKou
3a7iau (CpaBHEHWE HECKOJIbKUX BapUaHTOB peIIeHUs, BbIOOpD Hawboiiee
TOIXO/SIIEro C yU6TOM CaMOCTOSITETbHO BbIIe/IEHHBIX KPUTEPUEB).

ba3oBsbie ucaiaeaoBare/1bCKue AEﬁCTBI/lHI

HCTI0/Th30BaTh BOMIPOCHI KAaK UCC/e/I0BaTe/IbCKUM MHCTPYMEHT TI03HAHUS;
TIPOBO/IUTD 110 CAMOCTOSITETbHO COCTaB/IEHHOMY I1JIaHY OITBIT, HeC/IOXKHBIN
busnueckuii SKCrepuMeHT, HeOoJibllIoe Ucc/iefioBaHHe (DHU3UUECKOTO
sSIB/IEHUS;

OlleHMBaThb HAa TIPUMEHUMOCTb ¥  JIOCTOBEPHOCTh HWHGOpPMAIHIO,
TI0/yUeHHYI0 B XO/le UCC/Ie/JOBaHUs UK SKCTIepUMeHTa;

CaMOCTOATeTbHO (JopMyIUpOBaTh 000011[eHs ¥ BBIBO/IbI 10 pe3yJibTaTaM
TIPOBeIEHHOT0 Hab/I0/IeHNs], OTIbITa, MUCC/Ie0BaHUS;

MIPOTHO3UPOBAaTh  BO3MOXKHOE  Jla/ibHellliee  pa3BUTHE  (PU3NUECKUX
TIPOL[ECCOB, a TaK)Ke BbIIBUTaTh MPeATI0/0KeHus1 00 WX pa3BUTUU B HOBBIX
YCJIOBUSIX Y KOHTEKCTaX.

Pabora c uadopmanmeit:

MIPUMEHATb pa3/IMuHble MeTO/bl, UHCTPYMEHThI U 3arpOoChl TIPU MOMCKe U
orbope uH(bOpMalMKU WM [JaHHBIX C yUéTOM IIpe/JIO’KeHHOW yueOHOM
(dur3nUecKou 3a,auu;

aHa/IM3MpPOBaTh, CUCTEMATU3UPOBAaTh U WHTEPIIPETUPOBATh HMH(OPMALIO
pa3/IUUHBIX BUZOB U (OPM IIpe/|CTaB/IeHNs;

CaMOCTOSITE/IbHO ~ BbIOMpaTh  ONTHUMa/bHYIO (GOpMY Tpe/CTaB/IeHUs
vH(OpMalMM ¥ WUIFOCTPUPOBAaTh pellaemMble 3a7@aud  HeCJI0XKHBIMU
cxeMamH, iMarpaMMamu, UHOU rpadukoi U Ux KOMOMHALUSIMHU.

KoMMyHHKaTHBHbIE YHHBePCa/IbHbIe YueOHbIe JeHCTBHUS:

B XoZe 00Cy)KJeHHsI yueOHOro Marepuasa, pe3y/bTaToOB J1abopaTOPHBIX
paboT 1 MPOEKTOB 3a/laBaTh BOMPOCHI TI0 CYIIECTBY 00CY>K/jaeMOi TeMbl 1
BbICKa3bIBaTh W/IeW, HalleJieHHble Ha pellleHre 3a/laud W ToA1ep>KaHre
6/1aroykesaTeIbHOCTH OOIIeHNST;

COTIOCTaB/IATh CBOM CYXKIEHUS C CYXKAEHUSIMH [PYTUX YYaCTHUKOB
auasiora, 06Hapy>KUBaTh pas3/Mure U CXOZACTBO MO3UIHM;



BbIp@KaTh CBOIO TOUKY 3PEHUS B YCTHBIX ¥ MUCbMEHHBIX TEKCTaX;
myO/IMUHO TIpeJCTaB/ATh pPe3y/bTaThl BBITIOTHEHHOTO (PU3MUeCKOro OIbiTa
(3KCrIepyuMeHTa, UCCeJOBaHMs, TIPOEKTA);

MOHWMAaTb W WCIOJb30BaTh  IPEUMYIeCTBa  KOMaHJHOM U
VHAWBUYya/bHOM paboThl MpU pelleHud KOHKPETHOW (hHU3HUeCcKOM
TIPO0/IeMBI;

IIPUHUMATh I[1eJTd COBMECTHOM [1eATeTbHOCTH, OPraHW30BbIBATh J1€HCTBUS
Mo eé JOCTWKEHWIO: pacripefieiiTb poJid, 00CyX[aTb TIPOLIeCChl U
pe3y/IbTaThbl COBMECTHOM paboThl, 000011]aTh MHEHUSI HECKOJIBKUX JTHO/IeH;
BBITIO/THSITH CBOIO YacTh PabOTHI, JOCTUrasi KAUeCTBEHHOTO pe3yJbTaTa 1o
CBOEMY HarpaB/eHUI0 W KOODJAWHWPYS CBOW [AEeWCTBUA C JIPYTHMH
yjleHaMH KOMaH/Ibl;

OllIeHMBaTh KaueCTBO CBOETO BKJaZia B OOIIWI TPOJYKT TI0 KPUTEPHSM,
CaMOCTOSITe/TbHO CHOPMYTMPOBAaHHBIM yUaCTHUKAMH B3aUMOZeNCTBUS.

PEFyﬂﬂTI/IBHbIE YHUBE€PCA/IbHbIE y‘-IEﬁHble ,E[EﬁCTBl’IH

Camoopranu3sanus:

BBISIB/ISITH TIPOOJIEMBI B >KU3HEHHBIX M YUeOHBIX CHUTYyalUsiX, TpeOyrommx
JJ1s pellieHurst (pr3UUeCcKUx 3HaHU;

OPHEHTHPOBATbCSI B  PA3/IMUHBIX [OAXOJAaX TPHHATHS  peIleHui
(vHOVUBUAYya/bHOE, TIPUHSTHE pelIeHUs B TPYIIe, MPUHSATHE pellleHui
TPYNIoN);

CaMOCTOSITeJTbHO COCTaB/ISITh alfOPUTM pellieHus (GHU3UUecKou 3afjaun Uiu
TJlaHa WCC/IeZIOBaHUSI C YUYETOM HMMEIOI[UXCS PeCypcoB U COOCTBEHHBIX
BO3MO>KHOCTeM, apryMeHTUPOBAaTh Ipe/ijlaraeMble BapUaHThI PellleHuH;
JiesiaTh BbIOOD 1 OpaTh OTBETCTBEHHOCTH 3a pellieHue.

CaMOKOHTPOJIb, 3M0].[I/IOHaJ'lebII71 HHTE/I/IEKT:

[laBaTh aZIeKBaTHYO OL[€HKY CUTYalL|UM U Tpe/JiaraTh IJlaH eé U3MeHeHUs;
OOBSICHITH ~TIPUYWHBI  JOCTIKEHWS  (HeJOCTIKeHHs) pe3y/bTaToB
JesiTe/IbHOCTH, [IaBaTh OL[eHKY MPHOOPETEHHOMY OTIBITY;

BHOCUTb KODPEKTUBBI B ZeSTEJLHOCTb (B TOM UYKCJie B XOZ, BbITIOJIHEHUS
(U3MUeCKOro HWCC/AeOBaHUSI WIM TIDOEKTa) Ha OCHOBE HOBBIX
00CTOATeNBCTB, W3MEHUBIIMXCS CUTYalluid, YCTAHOBJIEHHBIX OIIHMOOK,
BO3HUKIINX TPYAHOCTEW;

OLIeHUBaTh COOTBETCTBUE pe3y/ibTaTa L|eJId U yCJIOBUSIM;

CTaBUThH cebsi Ha MeCTO JIPYyroro 4esioBeKa B X0/l CIIOpa WA JUCKYCCUU
Ha Hay4YHYIO TeMY, IOHUMAaTh MOTUBbI, HAMEPEHHUS U JIOTUKY APYroro;
TIpU3HaBaTh CBOE MPABO Ha OLIMOKY MpH pellieHuH (Hr3NUeCcKrx 3ajad Win
B YTBEP)K/[EHUSX Ha HayUHbIE TEMbI U TaKOe >Ke MpaBo JApyroro.



INPEJIMETHBIE PE3YJ/IbTATDI

K koH1ly o0yueHus B 7 KJ1acce rpejMeTHbIe pe3ybTaThbl Ha 6a30BOM ypOBHe
JO/DKHBI OTPa)kaTh CPOPMHUPOBAHHOCTh Y 00YUarOIIUXCsSl yMEeHHH:

WCIO/Ib30BaTh  TOHATUS:  (PuU3Mueckhe U  XUMUUECKUe  sIBJIEHUS,
Hab/to/leHre, SKCIepUMeHT, MOJeb, TUIOTe3a, eAVHULIbI (PU3NIeCcKuX
BeJIMUMH, aTOM, MOJIeKyJa, arperatHble COCTOSIHUSI BellecTBa (TBEpJOe,
)KUAKoe, ra3oobpa3Hoe), MexXaHWYeCKOoe [IBIKeHUe (paBHOMEpHOe,
HepaBHOMEDHOe, TMPSMOJIMHEMHOe), TPaeKTOpUsl, pPaBHOJENUCTBYHOLIAs
Cuna, Jnedopmariusi (ynpyras, TJ1IaCTUYecKast), HEBECOMOCTb,
COOOIIIAIOIMeCs] COCY/bI;

pasiuaTh sBieHus (qudQysus, TerioBoe BW)KEHHEe YaCTHL] BellecTBa,
paBHOMEpHOe  [JBWKEHWe, HepaBHOMEPDHOe  [BWXKEHWe, WHepLus,
B3aUMO/Ie/iICTBUE TeJl, paBHOBeCHe TBEDJBIX Tes C 3aKPeIIEHHOW OChIO
BpallleHusi, Tmepejaya [JaBleHUs] TBEDAbBIMU TelaMH, >XUJKOCTSAMU U
rasamy, aTrMocepHOe [aBjieHue, T[UlaBaHWe TeJs, IIpeBpalleHus
MeXaHUUeCKOM SHepruu) Mo OMUCAHUI0 MX XapaKTepHbIX CBOWCTB U Ha
OCHOBe OITbITOB, IEMOHCTPUPYIOIIUX JaHHOe (PH3hUeCKoe sIB/IeHUE;
pacrno3HaBaThb MpOsIB/IEHWEe U3yYeHHbIX (PU3WYECKHUX SBJIEHUU B
OKpY>Karoll[eM Mupe, B TOM uuc/ie (U3MUecKhe SIBJIeHWS B TIPUPOJie:
TpUMeEpBI IBWXKEHHUS C Pa3/IMUHbIMHA CKOPOCTSIMU B >KUBOW U HEXXUBOMU
NpUpoJie, MAeUCTBUE CU/bl TPEHUsT B TIPUPOZle M TeXHWKe, BJIMsHUE
aTMoc(hepHOro /iaBjieHus] Ha >KUBOW OpraHuU3M, TlaBaHue phI0, pbluaru B
Tesle yesi0BeKa, MPH 3TOM MepeBO/IUTh MPAKTUUECKYHO 3a/jauy B yueOHYIO,
BbIZIEJIATH CYIleCTBeHHbIe CBOMCTBA (TPH3HAKK) (hH3UUeCKUX SIBJIEHUM;
OMUCHIBATb U3yUeHHbIE CBOMCTBA Tel U (PU3UUeCKUe sIBIeHUS], UCTIO/b3Ys
¢dusnueckre BenMUMHBI (Macca, 00BEM, TJIOTHOCTH BeIeCTBa, BpeMs,
MyTh, CKOPOCTb, CPeJIHSISI CKOPOCTb, CH/ia YIIPYTrOCTH, CUIA TSDKECTH, BeC
Tera, CWIa TpeHus, [JaBjieHWe (TBEPJOro Tesla, JKUAKOCTH, Trasa),
BBITA/IKABAIOIIAsl CHjia, MeXxaHuJecKass paboTa, MOII[HOCTb, TIJIEUO CHUJIBI,
MOMEHT CHU/bl, KO3(@ULIMEHT T[O0Je3HOr0 [JEeMCTBUS MeXaHH3MOB,
KUHETHUYeCKasi U TOTeHLWalbHasi 3HEPrusi), TpU OMUCAHWW TPaBUJIBHO
TPAaKTOBaTh  (PU3WUECKUA CMBIC/I  MCMOJb3YyeMbIX  BeIWUMUH, UX
0003HaueHHsI W eJUHMIIBI (PU3NUeCKUX BeIUYWH, HaXOAUTh (HOPMYIIbI,
CBSI3bIBAIOLIME [JAaHHYHO (PU3MUYECKYIO0 BEMUMHY C IPYTMMHU BeJIUUYMHAMU,
CTPOUTH rPaPUKU U3yUYeHHBIX 3aBUCUMOCTeN (PU3MUeCKUX BeJIUUUH;
XapaKTepu30BaThb CBOWMCTBa Tes, (U3MUecKre SIBJeHUSI U TIPOLIeCChI,
WCMO0JIb3ys TIpaBu/a C/I0KeHUs1 CUa (BAOJIb OAHOM MpsMOM), 3akoH ['yka,
3akoH [lackans, 3aKkoOH Apxumeja, TIpPaBUIO paBHOBecHs pbiuara (6710Ka),



«30/I0TO€ TIPAaBUJIO» MeXaHWKH, 3aKOH COXpaHeHWsi MeXaHWueCKou
SHEpruu, TMpyM S5TOM [aBaThb CJIOBECHYHO (OPMY/IMPOBKY 3aKOHa U
3aMMChIBaTh €0 MaTeMaTUUeCKoe BbIpaXkeHUe;

00BSICHATE (pr3MUeCKHe SIBJIeHHS], TIPOLIeCChl M CBOMCTBA TeJl, B TOM UKCJIe
M B KOHTEKCTe CUTyal[uli TPaKTUKOOPHMEHTHMPOBAHHOIO XapakTepa:
BBISIB/ISITh TTPUYMHHO-CJIeICTBEHHbIE CBSI3H, CTPOUTH 00BsicHeHHe u3 1-2
JIOTUYECKHX IaroB C OMOPOM Ha 1—2 U3y4deHHbIX CBOMCTBA (PU3MUYECKHX
sIBJIeHUH, (PU3MUEeCKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pellilaTb pacuéTHble 3ajauv B 1-2 [elCTBUS, MCIOJIb3YS 3aKOHbI U
dbopmyibl, CBsi3bIBaKOIIME (DU3MUECKHe BeJUUMHBI: Ha OCHOBe aHaau3a
yCJIOBUSI 33/lauM 3alMChbIBaTh KPaTKOe YC/I0BUe, MO/CTaBAATh (r3UuecKre
Be/IMUMHbBI B ()OpPMyJ/ibl M TIPOBOJUTH PacCUéThbl, HaXOJUTh CIIPABOYHbIE
JaHHbIe, HeOOXOAMMbIe /i pellleHus 3a/jay, OlleHUBaTh PeaTMCTUYHOCTD
ToTyueHHOW (Pr3ruecKou BeJIMUKHbI;

pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOJKHO pelIUTb TIpU TOMOLU
¢bu3nUeCKrX MEeTOZIOB, B OMMCAHUU UCC/Ie/I0BaHUs BbIIe/sITh IPOBepsieMoe
npeArnoso)keHde  (Turoresy), pas3iduaTb W UHTEPIPeTHUPOBATh
TOJyUeHHbI pe3y/bTaT, HAaxOJuTh OIIMOKKM B XOZe OIbITa, [eaTh
BBIBO/IbI 110 €r0 pe3y/bTaTam;

MPOBOJUTh ONBITBI TI0 HaOMogeHnI0  (U3NYeCKUX sIBJIHUA WU
bur3nueckux CBOWCTB TeJ: dhopmyupoBaTthb TpoBepsieMble
TIpe/ITI0J/I0’KeHHs1, COOMPATh YCTAaHOBKY U3 TIPe//I0yKeHHOr0 000py/J0BaHuUs,
3aMuChIBaTh X0/ OTbITa U (HOPMYIUPOBaTh BbIBObI;

BBITIO/IHATh TpsSIMble U3MEPeHHsI PacCTOSIHUSI, BPEMEHH, MacChl Tesa,
00BéMa, CWUIBI U TEMIIEepPATypbl C WCIOAb30BaHWEM AaHA/IOTOBBIX U
1[MGpoBLIX TPUOODPOB, 3aMuChiBaTh I[IOKa3aHUs TPUOOPOB C YuéTOM
3aZlaHHOM abCOMIOTHOM MOTPELTHOCTH U3MepeHMUi;

TIPOBO/IUTH UCCJI[0BaHKE 3aBUCUMOCTH O/IHOM (DH3UUeCKOil BeJIMUMHBI OT
JIPyrOM C WCMHO0J/Ib30BaHWEM TIPSMBIX H3MepeHUM (3aBUCMMOCTU TIyTH
PaBHOMEDHO [IBWXKYLLErocsi Tejla OT BPEMEHMW [BW)KEHUSl TeJja, CUJIbI
TPEeHMs CKOJTbKEeHUsI OT Beca Tejla, KaueCcTBa 00pabOTKU MOBepXHOCTeN Tes
Y He3aBUCHMOCTU CUJIbI TPEHUSI OT IJIOLAIi COMPUKOCHOBEHUSI TeJl, CUJIbI
YIPYTOCTA OT y/AJUHEHWs TIPY)KWHbBI, BbITAJKMABAIOIIel CUIbI OT 00béMa
TOTPY>KEHHOM YaCTU Tejla U OT TJIOTHOCTH >KUJIKOCTH, €€ He3aBUCUMOCTHU
OT TUIOTHOCTH TeJsia, OT IJIyOUHBI, HA KOTOPYIO TIOTPYKEHO TeJio, YC/I0BUi
TJIaBaHUsSI TeJl, YC/IOBUM paBHOBeCHsl pbluara U 0JIOKOB), y4aCTBOBaTh B
TJIAHUPOBAaHUM ~ y4eOHOTO WCC/efioBaHUs, CoOWMpaTh yCTaHOBKY U
BBITIOJIHATb W3MEpeHus, C/efysi MNpeJi0o)KeHHOMY IiaHy, (UKCUPOBaTh
pe3yJibTaThbl TOJyYeHHOM 3aBUCUMOCTH (U3UUYECKUX BeJUUMH B BUjlE



TIpe//IoKeHHBIX Tabmuil ¥ TpaduKOB, fe/aTh BBIBOABI IO pe3y/bTaTaM
WCCIeJOBaHMUS;

TIPOBO/IUTh KOCBEHHble H3MepeHus (PU3NuecKux BeJMUUH (TIJIOTHOCTB
BelleCTBa JKUAKOCTA W TBEPJOr0 Tena, CWla TPEHUs] CKOJIbXKeHUs,
JaBlieHWe  BO3/yXa, BbITAJIKMBAIOIlasg CWIa, JeWCTByIoljas Ha
MOTPYKEHHOe B J>KUIKOCTh Teso, KO3(h(UILMeHT T0/Ie3HOTO [IeHCTBUS
MPOCTBIX MEXaHW3MOB), CJefys TIPeJJIOKeHHOM WHCTPYKLWW: TIpU
BBIITOJIHEHUM W3MepeHHi coOupaTh 3KCIepUMeHTalbHYH) YCTaHOBKY U
BBIUMC/ISTh 3HAUeHHEe UCKOMOMW Be/TMUKHBI;

cobJtro/1aTh TIpaBU/ia TEXHUKH 0€3011aCHOCTH TIpU paboTe ¢ 1abopaTopHBIM
obopyoBaHuEM;

yKa3bIBaTh MPHUHIUIMBI AeUCTBUS TIPUOOPOB M TEXHUUECKHUX YCTPOMCTB:
BeCbl, T€PMOMETp, AWHAMOMETp, CooOIaroIecs cocyabl, Gapomerp,
pblyar, MOABM>XHBIN 1 HETTOABWKHBIM 010K, HaK/IOHHAsI TIJIOCKOCTh;
XapaKTepU30BaTh TMPUHIUNBI  JeWCTBUS HW3yUYeHHBIX TIPpUOOPOB U
TeXHAYECKUX YCTPOWMCTB C OIMOPOM Ha MX oOmnucaHusi (B TOM 4UCIIe:
TIOJIINUITHUKY, YCTPOWCTBO  BOJOTIPOBOJA, TU/PAB/IAYECKUI  TIpecc,
MaHOMeTp, BLICOTOMep, TIOPIITHEBOM HAcOC, apeoMeTp), UCTIO/b3ysl 3HAaHUS
O CBOMCTBaxX (M3UUECKUX SIBIEHUM U HeoOxouMble (hU3ndecKre 3aKOHbI
Y 3aKOHOMEPHOCTH;

NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUECKOTO KCII0/Ib30BaHUsl (PU3MUeCKUX 3HaHWM B T1OBCeHEBHOMU
)KU3HU Jij1 obecrieueHusi 6e30macHOCTH TIpU obpailieHUu C ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPaHeHHsl 37I0POBbsi U COOJIFOZIeHMs
HOPM K0JIOTHUYECKOTO TTOBeZIeHUsI B OKPY Kalolljel cpefie;

OCYyIIeCTB/ISATh OTOOp MCTOUHMKOB uH(oOpMalu B VHTepHeTe B
COOTBETCTBUM C 3aJaHHBIM TTOUCKOBBIM 3allpOCOM, Ha OCHOBE UMEROIIUXCS
3HaHUH W TYTEéM CpaBHEHHUS pa3/MUHbIX WCTOYHWKOB BBIZIEJISITh
uHbOpMaI[MIo, KOTopas SIB/ISIeTCs MPOTUBOPEUMBON WM MOKET OBITh
HeJIOCTOBEPHOM;

WCTIO/Tb30BaTh TIPY BBITIOJTHEHWHM YueOHBIX 3a/laHUi Hay4YHO-TIOMYJ/ISIPHYTO
MUTepaTypy  (U3MUeCKOro Cofep)KaHWs, CIIpaBOUHble MaTepualibl,
pecypchl ceTv VIHTepHeT, BafieTb NMPUEMaMH KOHCITEKTUPOBAHUS TEKCTa,
nipeobpa3oBaHus MHGOPMALIMY U3 O/HOW 3HAKOBOW CHUCTEMBI B [IPYTYIO;
co3/laBaTb COOCTBeHHbIe KpPAaTKUe MUCbMEHHble W YCTHbIe COOOIeHUs] Ha
OCHOBe 2—3 MCTOYHUKOB MHGOpMaLuu (Hr3UUecKOro COJiep’KaHusi, B TOM
yrcsie MyOJUYHO JiesiaTh KpaTKue cooOIeHus 0 pe3y/bTaTax ITPOEKTOB
Wi y4yeOHBIX UCCAe0OBaHWM, TIPU 3TOM TPaMOTHO HCIIOJb30BaTh



W3yueHHbIM TIOHATUMHBIA arrapar Kypca (U3HKH, COIPOBOXKATh
BBICTYTI/IEHHE TIpe3eHTalel;

TIPU  BBITTOJTHEHUM YueOHBIX TIPOEKTOB U HCCAe0OBAaHUM pacripefiesisiTh
00513aHHOCTH B TPYIIIle B COOTBETCTBUM C ITIOCTaB/IeHHBIMU 3ajiauaMH,
ClelUTh 3a BbITIOJIHEHWEM TUIaHa [IeWCTBUM, afleKBaTHO OLleHUBAaTh
COOCTBeHHBIM  BK/JIaJ, B  JesATeJIbHOCTb  TPYMIbI,  BbICTpAauUBaTh
KOMMYHUKAaTUBHOE B3aMO/IeHiCTBUE, YUUTbIBasi MHEHUE OKPY KatoIUX.

K koHIly 00yueHus B 8 Kj1acce rnpeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTH Y 00YUarOIUXCS YMEHUI:

VICTI0J/Ib30BaTh TOHATUS: Macca M pa3Mepbl MOJIeKYJI, TEIJIOBOE [IBU)KEHUe
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUS BeLeCTBa, KpUCTA/NIMYECKHe U
amop(Hble Tesna, HACBILEHHBIM W HEHACHILEeHHbIM TMap, BJAXKHOCTb
BO3/lyXa, Temreparypa, BHYTDeHHsisi SHeprus, TeIJIOBOM [IBUraTe/b,
3JIeMeHTapHbIN 3/IEKTPUUYECKUH 3apsi]], 3JIeKTpUUYecKoe 1oJjie, MPOBOAHUKHU
Y [IN3JIEKTPUKH, MIOCTOSTHHBIA 3/IEKTPUYECKHUN TOK, MarHUTHOE T10J1€;
pa3nuuath fiBJIeHUsl (TervioBOe pacIlMpeHre W CKaTue, Terviornepezada,
TeIJI0OBOe PaBHOBeCHe, CMauvMBaHWe, KalWIsipHbIe sIBJIeHHUs, UCTlapeHue,
KOHJIeHCal[usl, T/laBjieHre, KpUCTa/u3alus (OTBepeBaHKe), KUIeHUe,
TerJionepezaaya (TeruIoNpoBOAHOCTb, KOHBEKL[HS, U3JlydeHue),
3JIeKTpU3aLUsl TeJl, B3aMMOJEeNCTBYE 3apsi/ioB, JEUCTBUS 3JIEKTPUUECKOIO
TOKa, KODOTKOe 3aMblKaHWe, B3auMO/IeiCTBUe MarHUTOB, [elCTBHe
MarHuTHOTO TOJIs1 Ha TIPOBOJHUK C TOKOM, 3JIEKTPOMarHuTHasi UHAYKLIUS)
M0 ONWCAHUID WX XapaKTepHbIX CBOMCTB K HAa OCHOBE OIIBbITOB,
JIEMOHCTPUPYIOLIMX JJaHHOE (PM3UUeCKOe SIBJIEHUE;

pacrio3HaBaThb TMpOsIB/ieHWe U3y4YeHHbIX (PU3MUECKUX SsBJeHUM B
OKpy)KarollleM MHpe, B TOM uuc/e (u3nueckue siBJeHUs] B TIPUPOJE:
MOBEPXHOCTHOE HATSDKEHWEe W KalWUIspHble SIBJIEHUSI B TMPUPOJE,
KpUCTa/ulbl B TIpupofie, usiydyeHre ConHIla, 3aMep3aHHe BOJOEMOB,
MopcKue 6pu3bl, 06pa3oBaHHe pOChl, TYMaHa, WHesl, CHeTa, 3/IeKTpUUecKre
siBJIeHUs] B aTMocdepe, 3/€KTPUUYECTBO >XMBBIX OPraHU3MOB, MarHUTHOE
rose 3emid, Jpeld MOJOCOB, PO/b MarHUTHOTO MOJSL JJ/Is1 KU3HU Ha
3emJie, MOISIPHOE CUSIHUE, TIPU 3TOM IepeBOJUTH NPAKTUYECKYIO 3a/jauy B
yueOHYI0, BbIIEJIATH CYIIIeCTBEHHbIE CBOMCTBA (MPH3HAKU) (H3MUECKUX
SIBJICHUU,

OMUCHIBATH U3yUEHHbIE CBOMCTBA Tel U (PU3UUECKUEe SBJIEHUS], UCIO/b3Ys
(¢r3nueckue BeMUYUHBI (TeMIlepaTypa, BHYTPEeHHSS] SHEeprusi, KOJIM4eCTBO
TeIJIOThI, yJieflbHasi TeIJIOEMKOCTh BelecTBa, y/e/bHas TervioTa
TJIaB/IeHus, yjenbHas TeIyioTa Iapoobpa3oBaHusi, yjefbHasi TerioTa
CropaHusi TOIUIMBA, KO3((ULMEHT TMOJe3HOr0 [JEeUCTBUSL TeII0BOU



MalllVHbl, OTHOCUTEe/bHAsl BJI&KHOCTb BO3/lyXa, 3JIEKTPUUYECKUM 3apsf,
CWIa TOKa, 3/eKTPUUeCKOe HallpskeHHe, CONPOTUB/IEHHEe IPOBOJHUKA,
ylenbHOe  COTMpOTHB/eHWe  BelllecTBa, pabora W  MOIHOCTb
3JIEKTPUYECKOIO0  TOKAa), TMpUA ONWCAHWW TPaBWIBHO  TPaKTOBAaTh
¢u3nueckuii CMBIC/T UCIIO/Ib3YeMbIX BeJWUMH, 0003HAueHUs U eJUHULIbI
(¢uU3MuecKUx BeJWYMH, HAaXOAWTb (HOPMYJIbl, CBSI3bIBAIOLME J[IAHHYIO
(Y3UUeCKYI0 BeJWUMHY C JPYTMMU BeJIMYMHAMM, CTPOUTHb TIpa(uKu
V3yUYEHHBIX 3aBUCMMOCTeN (PU3NUeCKUX BeJINUYMH;

XapakKTepu30BaTb CBOMCTBA Tes, (U3WYecKue SIBJAEHUSI U IPOLIeCChl,
VICTIO/Ib3YSl OCHOBHBIE II0JIO’KEHHUSI MOJIEKYJ/ISIDHO-KMHETUUeCKOM Teopru
CTPOEHUsI BellleCTBa, MPUHLMIT CyNepro3uLuu ToJied (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHeHUs 3apsza, 3akoH Oma /11 yyacTKa Liernu, 3aKOH
Ibxoyns—JleHlla, 3aKOH COXpaHeHUsI SHeprud, TIIpu STOM J[aBaTh
CJIOBECHYHO (DOPMY/IMPOBKY 3aKOHa U 3alMChbIBaTh €ro MaTemMaTUuecKoe
BBIDA)KEHUE;

0OBSICHATL (pU3MUeCKHe TIPOLlecChl W CBOWCTBA Tel, B TOM UHC/Ie U B
KOHTEKCTe CUTyald IPaKTUKOOPUEHTUPOBAaHHOI'O XapakTepa: BbISBIIATH
MPUYUHHOC/IE/ICTBEHHbIE CBSI3M, CTPOUTH 00BbsICHeHUe 13 1-2 Joruyeckux
11aroB C OMoOpod Ha 1-2 W3y4eHHbIX CBOMCTBA (PU3WUYECKUX SIBJIEHUU,
(r3UUeCKrX 3aKOHOB WJIX 3aKOHOMEPHOCTEWN;

peliaTb pacuéTHble 3ajaud B 2—3 [eWCTBUS, WCII0/Ib3Yysl 3aKOHbl U
¢opMysibl, CBfi3bIBarOLMe (PU3MUECKHe BEeJIWYMHBL: Ha OCHOBE aHaau3a
yCJIOBUS 3a/layM 3alMChbIBaTh KPaTKOe YCJOBUE, BbISB/IATH HEJOCTATOK
JNAHHBIX [IJIsi  pelleHusi 3aaud, BbIOMpAaTh 3aKOHBI U (HOPMYJIBI,
HeoOXo/Mble 151 €8 pellleHusi, MPOBOJUTL PAacuéTbl U CpPaBHUBATh
T0JIyUYeHHOe 3HaueHue (PU3NUYeCKOr BeJIMUMHBI C U3BECTHBIMU JJaHHBIMY;
pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOJKHO pelldTb TIpU TOMOLU
(r3UUeCKMX MeTOJ0B, HWCIIO/b3ysl OMNUCAHWe WCC/Ie[OBaHUs, BbIEJISATh
NpOBepsieMOe  TIPeJTI0/I0’KeHUe, OLieHWBaTh IIPaBW/IBHOCTb — IOpsiJKa
NIpOBeJIeHUs UCC/IelOBaHus, /le/laTh BbIBO/bI;

MIPOBOJUTL OMbITHl 1O HabOMOZEHUI0 (QU3MUEeCKUX SIBJeHUW WU
(r3UUeCKrX CBOUCTB TeJl (KanWIsSpHbIe SIBJIeHUS], 3aBUCUMOCTD [|aBJ/IeHUS
BO37lyXa oT ero 00béMa, TeMIiepaTypbl, CKOPOCTH TpoLiecca OCThIBaHUS U
HarpeBaHusl NpPU U3/Iy4YeHWU OT LiBeTa M3/yuvarolleld (Ior/oujaroiieit)
MOBEPXHOCTH, CKOPOCTb MCMAapeHUsi BOJbl OT TeMMepaTypbl XUAKOCTH U
IJIOL[aZ €€ TIOBEePXHOCTH, SJIeKTpU3alsl Tel W B3auMOJeHCTBHe
5/IEKTPUYECKUX 3apsifioB, B3aMMOJIeCTBHE TIOCTOSIHHBIX MAarHWUTOB,
BU3ya/M3aljisl MarHWTHBIX T[0/iel IIOCTOSIHHBIX MAarHWTOB, JeWCTBUS
MarHMTHOTO MO/ HAa TPOBOJAHUK C TOKOM, CBOWCTBA 3/IEKTPOMAarHura,



CBOMCTBA 3/IeKTPOJIBUraresisi TOCTOSTHHOTO TOKa): (popMy/JMpOBaTh
TIpoBepsieMble TPeAToI0XKeH!s], COOMpaTh YCTAHOBKY W3 TPe/I0KeHHOTO
000py/10BaHus1, OMKCHIBATh X0/ OMbITa U (HOPMYIUPOBATh BbIBOJbI;
BBIMIOJIHSTh ~ TpsIMble  K3MepeHusi  TeMIlepaTypbl, = OTHOCUTEIbHOU
BJIQXXHOCTU BO3/lyXa, CW/Abl TOKA, HAMNpsOKeHUs C HCIO0b30BaHHUEM
aHaJIOTOBBIX TIPUOOPOB M [JaTUMKOB (DU3MUECKUX BeJUUYWH, CPaBHUBATh
pe3y/bTaThl U3MepeHUi C YUéTOM 3aJjJaHHOM abCOMIOTHOM MOTPEHOCTY;
MIPOBO/IUTH UCCJIE0BaHKE 3aBUCUMOCTH O/IHOM (hH3UUeCKOMl BeJTMUMHBI OT
JPyrol C WCHO0/Jb30BaHWEM TMPSIMBIX HM3MepeHUM (3aBUCHMOCTb
COMPOTUB/IEHUS] TIDOBOJHWKA OT €ro /UIWHbI, TUIOLA[AU TONepeyHoro
CeueHus U yZe/bHOTO COTIPOTHB/IEHUS BellleCTBa MPOBO/IHMKA, CHJ/IbI TOKA,
WAyLlero uepe3 TIPOBOJHUK, OT HampshkKeHUs] Ha TPOBOJHUKE,
WCCelIoBaHie TOC/e[0BaTeIbHOTO W Tapa/l/ie/lbHOTO — COe/IMHEeHUN
TIPOBOJIHUKOB): TIJIAHMPOBATh MCC/Ie[JOBaHUe, COOMpaTh YCTAHOBKY U
BBITIO/IHATh W3MepeHUsi, Cjefysl Tpe/J0)KeHHOMY I/laHy, (UKCHUPOBaTh
pe3y/bTaThl TOJyUYeHHOW 3aBUCUMOCTA B Bue Tabiui U rpaduKoB,
JleniaTh BBIBO/IBI 110 pe3yJ/ibTaTaM UCC/ie[JOBaHuS;

TIPOBOJUTh KOCBEHHble U3MepeHUs (PU3NYecKuX BeauuuH (yze/bHas
TeTVIOEMKOCTh ~ BellleCcTBa, COTMpPOTUB/AeHWe TPOBOJHMKA, pabora u
MOII[HOCTb 3JIEKTPUUYECKOTO TOKa): TJIAHMPOBATh W3MepeHusi, coOupaTh
9KCIepUMeHTa/IbHYI0 YCTaHOBKY, C/iefys TNpeJjioXKeHHOW WHCTPYKLUH, U
BBIUUC/IATH 3HAUeHUe BeJIUUVHBI;

co0roiaTh MpaBu/ia TeXHUKW 0e30MacHOCTU npu paboTe c labopaToOpHbIM
obopyioBaHHEM;

XapaKTepu30BaTh TPUHIUMBI  IeWCTBUS HW3yUYeHHbIX TIpUOOPOB U
TeXHUUECKUX YCTPOMCTB C OMOPOM HAa WX ONucaHusi (B TOM YUCIIE:
CUCTeMa OTOIJIeHUsI [JOMOB, TMTPOMeTp, MapoBasi TypOuHa, amriepMmerp,
BOJIbTMETDP, CUBTUYMK 3eKTPUUYECKOW SHEepPruu, >3/eKTPOOCBETUTEJbHbIe
npubOpBI, HarpeBaTebHbIE TEKTPONPHUOOPHI (TIPUMEpHI), 3/IeKTPUUeCKUe
TpeIOXpPaHUTe/TH, 37IeKTPOMAarHuT, 3JIeKTPOBUraTe /b MOCTOSTHHOTO TOKa),
WCTIO/Ib3ysl 3HAaHWSI O CBOMCTBaxX (PM3HMUECKUX SIBIEHUWM M HeoOXOAuMbIe
(r3nUecKre 3aKOHOMEepPHOCTY;

pacro3HaBaThb TIPOCTble TeXHUUYECKWe YCTPOWMCTBA U UW3MepUTe/bHbIe
npubopbl 10 CXeMaM M CXeMaTU4YHbIM pHUCYHKaM (KUIKOCTHBIN
TePMOMETp, TepPMOC, TMICUXPOMETpP, TMTPOMeTp, [BUTraTe/lb BHYTPEHHEro
CropaHusi, 37eKTPOCKOI, peocTar), COCTaB/sITh CXEeMbl 3/IeKTPUUECKUX
1jerieli C Moc/aef0BaTe/IbHbIM U Mapasuie/ibHbIM COeIMHEHUEeM 3/1eMEeHTOB,
pa3/nuuasi yCJI0BHbIe 0003HAUeHHs 37IEMEHTOB 3/IEKTPUUeCKUX 1ierlef;



NIPUBOJUTL  TpUMepbl  (HaXoAWTb  WHGOpPMALMIO O  TIpUMepax)
MIPAKTUUeCKOTO KCII0/Ib30BaHUsl (PU3MUeCKUX 3HaHWW B TOBCeHEBHOM
)KU3HU Jij1 obecrieyeHusi 6e30macHOCTH TIpU obpailieHUu C ripubopamu 1
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXpaHEHHsl 37I0POBbsi U COOJIFOZIeHMs
HOPM K0JIOTHYECKOTO TTOBeZieHUsI B OKPY Kalolljel cpefie;

OCYIIeCTB/ISATh TIOUCK HWH(pOpMauu  (U3NYECKOr0 COZiep)KaHusl B
HTepHeTe, Ha OCHOBE UMEKIIUXCA 3HAHUA W TYyTEM CpaBHEHUS
JOTIOJTHUTE/TbHBIX ~ MCTOUHUKOB — BBIENATh  MH(MOpPMAI[MIO, KOTOpast
SIBJISIETCS] IPOTUBOPEUNBOM WU MOXKeT ObITh HeIOCTOBEPHOM;
WCTI0/Tb30BaTh TIPYU BBITIOJIHEHWH Y4eOHBIX 3a/laHuil HayUHO-TIOMY/ISIPHYIO
nutepatypy  (uU3MuUecKoro Cofiep)KaHWs, CIpaBOYHble MaTepHallbl,
pecypchl ceTu VIHTepHeT, BJafieTh MPUEMaMU KOHCTIEKTUPOBAHUS TEKCTa,
nipeoOpa3oBaHus MHGOPMALMY U3 OJHOW 3HAKOBOW CHUCTEMBI B APYTYIO;
co3/laBaTb COOCTBeHHbIE TMUCbMEHHble W KpaTKWe YCTHble COOOIleHus,
000011ass  MHbOPMAIMI0O M3 HECKONbKHUX HCTOUYHUKOB (PU3UUECKOT0
cofiep>KaHHs, B TOM UHWC/Ie TyOJWYHO TIPeJCTaB/SATh Pe3y/IbTaThl
TIPOEKTHOM WM WCC/Ie/IOBaTe/IbCKON /leATeTbHOCTH, TP 3TOM I'DaMOTHO
WCIIO/Ib30BaTh M3yUeHHBbIM TIOHATUMHBIM  amrmapar Kypca (HU3UKH,
COTIPOBOXKZATH BBICTYTIJIEHNE TIPe3eHTaIuel;

NP BBITIOJIHEHUM y4eOHbIX TIPOEKTOB U MCC/Ae0OBaHUN (HU3UUYeCKUX
TIPOL[ECCOB pacrpefiesiiTb 005S3aHHOCTU B TPYIIle B COOTBETCTBUU C
TOCTaB/IeHHBIMU 3a/jJayaMU, C/IeJUTh 3a BBIOJIHEHHEeM TlaHa AeUCTBUN U
KOPPEeKTHPOBaThb €ro, afleKBaTHO OIleHWBaTh COOCTBEHHBIA BK/a[, B
JesiTeNTIbHOCTh TPYTIIIbI, BBICTPaUBaTh KOMMYHHUKAaTUBHOE B3aUMO/IeHCTBUE,
TIPOSIBJISS TOTOBHOCTH pa3peliaTh KOH(IUKTHI.

K koHIly 06yueHus: B 9 Kj1acce rpeZiMeTHbIe pe3y/ibTaThbl Ha 6a30BOM ypOBHe
JOJDKHBI OTpa)KaTb C(hOPMHUPOBAHHOCTh Y 00YUaroLUXCs YMEeHU:

VICTIO/Ib30BaTh TOHATHS: CHUCTeMa OTCUéTa, MarepuasbHasi TOYKa,
TPaeKTOpHsl, OTHOCUTETbHOCTh MeXaHWYeCKOTO [IBW)KeHUs, AedopMalius
(ynpyrasi, mnjacTuyeckasi), TpPeHHWe, LIEHTPOCTPEMUTe/IbHOe YCKOpPeHUe,
HEBeCOMOCTh U Teperpy3Ku, LieHTp TsDKecTd, abCOMIOTHO TBEpOe Tero,
L[eHTP TsDKeCTU TBEPJOrO TeJja, paBHOBeCHe, MexaHWueckre KojeGaHUus 1
BO/IHBI, 3BYK, WH(Pa3ByK U Yy/bTPa3ByK, 3JIeKTPOMarHUTHbIE BOJIHBI,
IIKajia 3/IeKTPOMarHUTHBIX BOJIH, CBET, O/IM30PYKOCTb U 1aTbHO30PKOCTb,
CMeKTPbI UCITyCKaHWs U TIOT/IoleHus], aib(da, OeTa- U raMMma-u3yueHus,
V30TOMBI, i/lepHas SHepreTHKa;

pa3nuuarh siBjieHUs (paBHOMEPDHOe M HepaBHOMEpHOe TMpsSIMOJIMHeNHOe
JBIDKeHWe, PaBHOYCKOPEHHOe TPsSMOJIMHeNHOe [BIKeHHe, CBOOO/HOe
naZieHue Tesl, paBHOMEPHOE [IBU)KEHHE 10 OKPY’KHOCTH, B3aUMO/IeHCTBHE



TeJl, peaKTUBHOe [IBIDKeHHe, KosebOaTesibHOe ABMKeHUe (3aTyxarolue u
BBIHY)K/IeHHble KoJiebaHuUsI), pe30HaHC, BOJHOBOE JBM)KeHHEe, OTpa’KeHHe
3BYKa, MPSMOJIMHEMHOe paclipoCTpaHeHue, OTpakeHHWe W Ipe/ioMyieHue
CBeTa, TI0JTHOe BHYTPEeHHee OTpakeHue CBeTa, pa3/ioykeHue 6eoro ceera B
CIIeKTP U  CJIO)KeHWe CIeKTpaJbHbIX LIBETOB, [AUCIEpPCUs CBeTa,
eCcTeCcTBeHHasi PaZIMOaKTUBHOCTb, BO3HUKHOBEHUE JMHENYaTOro CIieKTpa
W3/y4YeHHs ) M0 OMUCAHUIO0 UX XapaKTePHbIX CBOMCTB U HAa OCHOBE OIbITOB,
JIEMOHCTPUPYIOLIUX AaHHOe (U3MUYeCKOe SBIEHUE;

pacrio3HaBaThb TMpOsIB/ieHWe U3y4YeHHbIX (PU3MUECKUX SBJeHUM B
OKpy)KarolleM Mupe (B TOM uuc/ie (uU3nuecKkde sIBJIeHUS B MPUPOJeE:
TIPU/IMBLI U OTJIMBBI, IBMW>KeHHe 1iaHeT COoJIHeUHOM CUCTeMBI, PpeaKTUBHOE
[IBIDKEHUE JKUBBIX OpPraHW3MOB, BOCIpUSTHE 3BYKOB J>KHMBOTHBIMU,
3eMJIeTpsiCeHUe, CellcMUYecKue BOJIHbI, I[yHaMW, 9XO, I[BeTa TeJl,
OTTHYeCKHe siBJieHWsi B TIpUpoje, Ouosiorhuueckoe [elCTBHE BUAUMOTO,
yAbTPa(UO/IETOBOTO UM PEHTTeHOBCKOTO HW3/IyUYeHUW, eCTeCTBeHHbIN
PaZIMOAKTUBHBIM (DOH, KOCMWYECKWe Jyud, PaJMOAKTHBHOE U3J/yyeHue
TIPUPOJHBIX MWHEpPAJoB, [eHCTBHe paIM0aKTUBHBIX U3TyueHUN Ha
OpraHusM 4eJjioBeKa), MPU 3TOM Ie€pPeBOJUTH TPAaKTUYECKYIO 3a/jauy B
yueOHY0, BbIZIEJIATh CYIIleCTBeHHble CBOWMCTBa (MpH3HAKH) (hH3MUeCKuX
SIBJIEHUI;

OMUCHIBATb U3yUeHHbIe CBOMCTBA Tel U (PU3UUeCKUe sIBJIeHUs], UCTIO/b3Ys
¢u3nueckue BeJMUMHBI (CpeJiHsS M MrHOBEHHas CKOPOCTb Teja MpU
HepaBHOMEDHOM /[IBW)KEHWM, YCKOpeHUe, TiepeMellleHue, TyTb, YI/0Basi
CKOpPOCThb, CW/Ia TPEHWs, CWla YIPYroCTHU, CUla TSDKEeCTU, YCKOpeHue
cBOOOIHOTO TiaZieHWsl, BeC Tejia, HUMIYJbC Tela, HWMITYyJIbC CHUJIBI,
MexaHuueckass paboTa M MOILHOCTb, TIOTeHI[Ma/bHasi JHEpPrus Tera,
MOJHSATOTO HaJi TOBEPXHOCThIO 3eMJIY, TMOTeHIIWa/ibHasi SHepPrusi C’KaTou
TIDY>KUHBI, KUHETWYeCKasi SHeprus, IIO/JHasi MeXaHW4yecKasi SHeprus,
TepUoA, ¥ YacToTa KosebaHuH, [yIiHa BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA
TOHA, CKOPOCTb CBETa, TOKa3arTesib MpeiOM/IeHUsI CPeJibl), MPX ONMKCaHUU
MpaBWIbHO TpPaKTOBaTh (DHU3MUYECKUM CMbBIC/ HCIO/Ib3YeMbIX BeJIUUMH,
0003HaueHUsT W eJUHMIIBI (U3NUECKUX BEIUYWH, HAaXOAUTh (HOPMYIIbI,
CBsI3bIBAIOIIME JaHHYIO (PU3NUYECKYIO0 BeJIMUMHY C IPYTMMU BeJMUMHAMU,
CTPOUTh I'PaPMKH M3yUEHHBIX 3aBUCUMOCTeN (PU3NUeCKUX BeJTMUMH;
XapaKTepu30BaTb CBOWCTBa Tes, (U3WUeCKue SBAeHUS U TPOLIeCChl,
WCIIO/Ib3ysl 3aKOH COXPAaHEHHUs SHeprud, 3aKOH BCEMHUPHOrO TSATOTEeHUS,
TIPUHLUIT  CYTEpIio3ULIMK  CWI, TIDUHLUIT OTHOCUTeNbHOCTU [ anuses,
3akoHbl HBIOTOHA, 3aKOH COXpaHEHWsl UMIYJ/bCa, 3aKOHbI OTpakeHUsl U
ripe/ioOM/IeHUs1 CBeTa, 3aKOHbI COXPaHEeHUsI 3apsiZloBOr0 U MaCCOBOTO UKCeT



TIpU SiIEPHBIX peaklysiX, NMPU 3TOM [laBaTb CJOBECHYH (hOPMY/IUPOBKY
3aKOHA Y 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXkKeHUE;

OOBSICHSTH (pU3HMUeCKHe MPOLIecChl M CBOWCTBA Tesl, B TOM UWC/Ie U B
KOHTEKCTe CUTyaluil MPaKTUKOOPHUEHTUPOBAHHOI'O XapaKTepa: BbISIBISATH
TIPUUHHHO-C/Ie/ICTBEHHBIE CBSI3H, CTPOUTh 00bsICHeHHe 13 2—3 JTIOTHYeCKUX
IIarOB C OINOpOM Ha 2—3 M3yueHHbIX CBOWCTBA (PU3UUECKUX SIBIEHUH,
(r3UUeCKMX 3aKOHOB WJIM 3aKOHOMEPHOCTEWH;

peliatb pacyéTHble 3ajauM (Onuparoljuecs Ha Ccucrtemy u3 2-3
ypaBHEHMI), UCII0/b3ys 3aKOHbI U (DOPMYJIbI, CBSI3bIBaIOILIE (PU3UUECKUe
BeJIMUMHBL: HAa OCHOBE aHajM3a YC/AOBMSI 3aJaud 3alMchbiBaTh KpPaTKOe
yCJ/IOBUe, BBISIB/SITH HeJOCTarolye WM U30bITOUHble JaHHble, BbIOMpPATh
3aKOHBbI U (hOpMYyJibl, HEOOXOUMBIe [I/Is1 pellieHus], TTPOBOJUTh PACUéThl U
OLleHUBaTh PEaJIMCTUUHOCTh TIOJIyYeHHOTO0 3HaueHusi (pU3nuecKou
BeJINUUHBI;

pacrio3HaBaTh TMpoO/ieMbl, KOTOpble MOJKHO pelIUTb TIpU TOMOLU
¢u3MUeCKUX MeTO/I0B, UCIO/b3Yys OMMCAHWe WCC/Ie[JOBaHUS], BbIZE/ISATh
ripoBepsieMoe  TIpeANo/IO’KeHWe, OLleHWBaTh TMPABWIbHOCTb  TOPsi/Ka
TpOBe/IeHUs]  UCC/e/loBaHus, [JeflaTb  BbIBOAbl, UWHTEpIIPETUPOBAThH
pe3yJibTaTbl HAabJTIOJeHUI U OTIBITOB;

MPOBOJUTh ONBITBI TI0 HaOMogeHnI0  (U3NYeCKUX sIBJIHUA WU
¢bur3uUeckux CBOWMCTB Tes (M3yueHHe BTOPOro 3akoHa HbHOTOHa, 3akoHa
COXpaHeHHs1 SHepruM, 3aBUCUMOCTh Tlepuofia KojebaHui TpYy>XMHHOTO
MasiTHMKa OT MAacChl Tpy3a U KECTKOCTH MPY>KWHbI U HEe3aBUCUMOCTb OT
aMIUTUTYZbl Ma/ibIX KosieOaHWiA, TIPSIMOIMHeHOe paclpoCTpaHeHe CBeTa,
pa3nokeHre 0e/lor0 CBeTa B CIIEKTP, W3ydeHUWe CBOWCTB M300pakeHUs B
TIJIOCKOM 3epKajie YU CBOWCTB H300pakeHUsi TipegMeTa B cobOuparoiieit
nuH3e, Hab/roZileHWe CIUIOLIHBIX W JIMHeMuaThIX CMEeKTPOB W3/1yueHus):
CaMOCTOSITE/ILHO ~ coOMpaTh YCTAaHOBKY W3 M30bITOYHOrO Habopa
o0opy/ioBaHUsl, OMMCHIBaTH  XOZ  OIMbITa W €ro  pe3y/bTaThl,
(hopMyIMpOBaTh BBIBO/IbI;

TIPOBO/IUTL TIPU HEOOXOAWMOCTH CepUI0 TIPSIMBIX HM3MepeHUH, orpezesis
CpefHee 3HaueHWe U3MepseMOl BeMUurHbl ((POKyCHOe pacCTOsiHUe
cobuparoijeli JMH3BI), 00OOCHOBBIBATH BBIOOp CroOCO0a HM3MepeHus
(n3MepuTEeNBHOTO ITPHOOpa);

MPOBOJIUTh UCC/IelIOBaHME 3aBUCMMOCTeW (U3NUeCKUX BeJIUUYUH C
WICTIO/Ib30BaHNEeM TPSMbIX W3MepeHuil (3aBUCMMOCTb TMyTU OT BpeMeHH!
TIPU PaBHOYCKOPEHHOM [IBWKEHWHM 0e3 Haua/JbHOM CKOPOCTH, Tepuoja
KosebaHMI MaTeMaTH4eCKOro MasiTHMKa OT [JIMHbI HUTH, 3aBUCUMOCTH
yrja OTpa)KeHusi CBeTa OT yrja MaJieHusi U yIJia TpejioM/ieHusi OT yrjia



nafieHyst): TUIAaHUPOBaTh HWCCel0BaHWE, CaMOCTOSITeTbHO COOMpaTh
yCTaHOBKY, (DUKCUpOBaTh pe3y/bTaThl TOAyYeHHONW 3aBUCHUMOCTH
bu3MUeCKUX BeIMYMH B BHe TaOJUI] U TPaPUKOB, [e/laTh BLIBOZBI TI0
pe3y/bTaTaM UCC/Ie/JOBaHKS;

TIPOBOINTL KOCBEHHBbIe W3MepeHusi (U3NUeCKUX BeJWUYMH (CpefHsis
CKOpPOCTb M YCKOpDeHWe Tejla TIpU paBHOYCKODEHHOM [BW)KEHUH,
yCcKopeHue CBOOOZHOrO MajieHusi, XECTKOCTb TMPY>KHUHBI, KO3(DPULIeHT
TPeHUs] CKOJIbKeHUs, MexaHhdyeckass paboTa M MOIIHOCTb, YacTOTa U
nepuof;, KosnebaHu{ MaTeMaTHYecKoro W TIPY)KUHHOTO MasiTHUKOB,
OoNTUUeCKass CHla COOHWparoIiel JMH3bI, paJAMOAKTHUBHBIM  (DOH):
TUIaHUPOBaTh W3MepeHMs], COOUpaTh 3KCTIepUMEHTa/lbHYI0 YCTAaHOBKY U
BBITOJIHATE W3MEeDeHus], CeAysl Mpe/oyKeHHOM MHCTPYKLWH, BBIUMC/ISTD
3HaueHUe BeJIMUMHBI U aHATU3UPOBATh TI0JTyueHHbIe Pe3yJ/IbTaThl C YUETOM
33/IaHHOM TMOrPEeLIHOCTU U3MEPEHNH;

co0roiaTh MpaBu/ia TeXHUKW 0e30MacHOCTU npu paboTe c labopaToOpHbIM
obopy/ioBaHHEM;

pa3nuuaTh OCHOBHBIE TIPU3HAKU W3YUYeHHbIX (U3NUECKUX MOZesieit:
MaTepuanbHasi TOUKa, abCO/IFOTHO TBEpZOe Teo, TOUEUHBbIM HCTOYHMK
CBeTa, JIyu, TOHKAas JIMH3a, IJlaHeTapHas MOZe/b aToOMa, HYKJIOHHas
MO/IeJib aTOMHOT'O 5i/Ipa;

XapaKTepu30BaTh TPUHIUMBI  IeWCTBUS HW3yUYeHHbIX TIpUOOPOB U
TeXHUYECKHUX YCTPOWMCTB C OIMOpOM Ha WX oOmnucaHusi (B TOM 4HCIIe:
CIIUJIOMETp, [AaTUMKU TI0JIOKEHHS], PacCTOSTHUSI W YCKODEHHSs, paKerTa,
9X0JIOT, OUKW, TepucKor, (oToamnmapaT, ONTHUYECKHe CBEeTOBO/BbI,
CTIeKTPOCKOTI, /I03UMeTp, Kamepa BuIbCOHAa), WCMOMB3ys 3HaHUSA O
CBOMCTBaX (U3MUeCKUX SBeHUA U HeobxoguMble  (u3nUecKre
3aKOHOMEPHOCTWY;

WCTIO/Tb30BaTh CXeMbl U CXeMaTUUYHble PUCYHKU M3yUeHHBIX TeXHUYEeCKUX
YCTPOMCTB, WU3MepUTEeNbHbIX MPHUOOPOB M TEXHOJIOTUYECKUX TIPOIIeCCOB
TIpU pellleHuM yueOHO-TIPAKTUUeCKUX 3a/lau, ONTUUecKhe CXeMbl IS
TIOCTPOEeHUs M300pa’kKeHU B TVIOCKOM 3epKasie U cobupatolijeii TMH3e;
NPUBO/IUTh  TIpUMepbl  (HaXoAWTh  UWHGPOpPMALMI0O O  [pUMepax)
MIPAKTUUECKOTO KCII0/Ib30BaHusl (DU3NUeCKUX 3HaHWN B TIOBCeAHEBHOM
JKU3HM [171s1 06ecrieueHyst 6e301macHOCTH TIpU o0palteHny ¢ mpubopaMu U
TEeXHUUEeCKUMHU YCTPOMCTBaMH, COXPaHEHHUsSI 37I0POBbsS U COOJIFOZIeHUs
HOPM 3KOJIOTUYeCKOT0 TIOBe/IeHHsI B OKpY>Kalollleil cpe/ie;

OCYIIeCTB/ISATh TIOUCK WHGpoOpMauu  (U3NYeCKOro COZiep)KaHus B
HTepHeTe, caMOCTOsITeIbHO (hOPMYJIMPYsl TIOUCKOBBIN 3aIipOC, HAXOUTh



MyTH OTpe/ie/ieHus1 JOCTOBEPHOCTU TMOJIyYeHHON WH(OpPMAaLMi Ha OCHOBe
VMEIOLMXCSl 3HAHWH U JI0NIOJTHUTE/IbHBIX UCTOYHUKOB;

WCTI0/Tb30BaTh TPU BBITOJIHEHWH Y4eOHBIX 3a/laHuil HayuHO-TIOMY/ISIPHYIO
UTepaTtypy  (M3MYECKOrO COJEep)KaHWs, CIpaBOYHble MaTepHalbl,
pecypchl ceTu VIHTepHeT, BjafieTb NMpUéMamMu KOHCIIEKTUPOBAHUS TEKCTa,
npeobpa3oBaHusi MHPOPMaLIMU U3 OFHOI 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/laBaTb COOCTBeHHbIe MUCbMEHHbIe W YCTHble COOOIeHUsI Ha OCHOBe
VH(OpPMAalMM W3 HEeCKOJIbKUX HCTOYHUKOB (PU3NUYECKOTO COJeprKaHus,
nyOIMYHO TIpeJCTaB/IsATh Pe3y/bTaThl IPOEKTHOW WU UCCTIe[j0BaTelbCKOM
JesTeIbHOCTH, TPU S5TOM TPaMOTHO  MCIO/b30BaThb  U3yUeHHbIU
MOHATUMHBIA anmnapar K3ydyaeMoro pasfena (U3UKM U COMPOBOXZATh
BBICTyIJIEHWE TIpe3eHTalell C yuéToM O0COOeHHOCTel ayauTopuu
CBEPCTHUKOB.



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 - 1
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 E 2 1
CTeCTBeHHOHAay4YHbIM MeTO/, [I03HaHUS hitps:/m_edsoo.ru/7f416194
Wroro nio pasgeny 5
Paspgen 2. IlepBoHayasibHbIe CBeJJeHHs 0 CTPOEHHH BellecTBa
bubmioreka LJOK
2.1 Ctpoenue BeljecTBa 1
P . 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 5 1 Bubmioreka OK
https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 15 2 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 23
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 7 https:/m.edsoo.ru/7f416194
44 [encTBHUe )XUAKOCTU U ra3a Ha IIOrpy>kéHHOe 3 9 bubnuoreka LIOK
) B HUX TEJIO https://m.edsoo.ru/7f416194
WNtoro no pa3zpeny 23
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
OBUIEE KO/IMYECTBO YACOB I10 [TPOT'PAMME 68 11




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
bubmioreka LIOK
1.1 7 12 1
(CTpOeHHe 1 CBOHCTRA BeII|eCTBa https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
1.2 TennoBble NpOLECCHI 14 1 2
pon https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 26
Pa3zpen 2. DnekTpuuyeckre 1 MarHUTHbIE SIBJICHUS
21 OJIeKTpUYeCKUe 3apsifbl. 3apsUKeHHbIe Tesa 7 1 bubnuoreka LIOK
) U WX B3aUMO/IeHCTBHe https://m.edsoo.ru/7f4181ce
bubmioTeka LIOK
2.2 [TocTOSIHHBIN 3/1€KTPUYECKUN TOK 21 1 5
P https://m.edsoo.ru/7f4181ce
bubmioreka 1IOK
2.3 MarHuTHBIe SIBIeHUS 5 1 1
https://m.edsoo.ru/7f4181ce
bubmmoreka [IOK
2.4 DJIeKTPOMarHUTHasl UHA VKIS 4
p AYKL https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pa3gen 3. CBeTOBBIE SIB/IEHUS
3.1 WNTouHvKM cBeTa
3.2 OtpakeHue cBeTa 2
3.3 [Ipenomnenue cBeta 2 1




Htoro

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

68
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9 K/IACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (yudpoBbIe)
Ne n/nn Konrtponbnelie | IIpakTHueckue
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchl
Pa3zgen 1. MexaHnueckue sBJIeHHA
11 MexaHHUuecKoe JBIKeHHe U CTIOCOOBI ero 3 1 bubmuoreka LIOK
' OIMCAHUS https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 B3aumogericTBue Ten 18 1 1 .
https://m.edsoo.ru/7f41a4a6
bubmuoreka IIOK
1.3 3aKOHbI COXpaHeH!Us 8 1
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 34
Pa3pen 2. MexaHHuecKHe K0/1e0aHUA ¥ BOJTHBI
bubmioTeka LIOK
2.1 MexaHWuecKue KojiebaHUs 7 1
https://m.edsoo.ru/7f41a4a6
bubmioreka 1IOK
2.2 MexaHnueckre BOJIHbL. 3BYK 8 1
y https:/m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. DyieKTpoMarHuTHOe 110/1€ U 3/1eKTPOMarHUTHbIE BOJTHBI
31 D/1eKTPOMarHUTHoOe IoJie U 20 1 ) bubnuoreka LIOK
) 3JIeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
3.2 O/1eKTpOMarHuTHas NpUpoja cBeTa 5
Wtoro no paspeny 25




Pa3pen 4. KBaHTOBbIe AB/IEHUS

bubmioreka LIOK
5.1 Ncnyckanue v 1ior/onjeHne ceeta aTOMOM 5 1
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHue aTOMHOTO s/ipa 7 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f41a4a6
bubmoreka LIOK
>3 Hlaeptibie peaiit 8 1 https:/m.edsoo.ru/7f41a4a6
Wtoro no paspeny 20
Pa3pen 6. IToBTOpuTe IbHO-00001AOIUI MOAY/TH
6.1 [ToBTOpeHMe 1 060011[eHIe COZiepKaHUS 3 bubmioreka LIOK
) Kypca (pu3MKu 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
HWToro 1o pa3zeny 8
Pazgen 7. Ha3BaHue
Htoro 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 11







ITIOYPOYHOE IVNIAHNPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

KosimuecTBO yacoB

Bcero

KoHTpo/ibHBIE
padoThI

IIpakTH4yeckue
padoThI

Hdara
HU3yUeHU
A

JJ/IeKTPOHHBbIE

nudpoBbie
o0Opa3oBaTe/IbHbIE

pecypchbl

®u3uKa — Hayka O Iprpoze.
Asnenus npupoabl. Pusnyeckue
SIBJICHUS

MexaHuueckue, TeIlJIOBbIE,
3/1eKTpUYeCKre, MarHUTHbIe,
CBeTOBbIe, 3BYKOBbBIE SIBJICHUS

du3nyecKre BeTMYUHBI U UX
v3MepeHre

Ypok-uccnenopanue "M3mepeHue
TeMIlepaTyphbl [IPY ITOMOLLA
JKAJKOCTHOTO TepMOMeTpa U JaTurKa
TeMIieparyps!"

Kak ¢usuka u ipyrve ecTeCTBeHHbIE
HayK{ U3y4aroT MPUPOJY.
EcTecTBeHHOHayUHBI METOZ
no3HaHus1. Onvcadue HU3NIeCKUX
SIBJIEHUM C TIOMOIIbIO0 MOZiesieit

bubmioTeka 1IOK
https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanue "lIpoBepka
TUIOTe3bl: Ja/JbHOCTh M0JI1ETA I1apyKa,
IyLLIeHHOI'0 TOPU30HTA/IbHO, TEM
Oosbliie, yeM GOJbIIIE BBICOTA MyCKa"




Ctpoenue BerecTtBa. OTbITHI,

7 OKa3LIBarollie JUCKPeTHOe CTPOeHUe Bubmiorexa LIOK
A Hme A P p https://m.edsoo.ru/ff09fe0a
BelllecTBa
8 [BWwKeHre yaCTul] BelecTBa Bubmiorexa LIOK
H Bet https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OrMbIThI O
9 Ha0JII0/IeHUIO TETVIOBOTO pacCIIUpeHUst
ra3oB»
10 ArperaTHble COCTOSTHHS Bell[eCTBa
B3anMocBs3b MeXXy CBOMCTBaMU
BelLleCTB B pa3HbIX arperaTHbIX
1 COCTOSIHUSAX U UX Bbubmioreka LIOK
aTOMHOMOJIEKY/IIPHBIM CTPOEHHUEM. https://m.edsoo.ru/ff0a0378
Oco6eHHOCTH arperaTHbIX COCTOSTHUM
BO/IbI
MexaHWuecKoe IBDKEHHE.
12 PaBHOMepHOe 1 HepaBHOMEpPHOe Butmiorexa HOK
p p p https://m.edsoo.ru/ff0a05c6
JIBDKeHHe
bubmmoreka LIOK
13 Ckopoctb. EqUHUITEI CKOPOCTH
p A I p https://m.edsoo.ru/ff0a079c
14 PacueTt nmyTu 1 BpeMeHU IBIKeHUS Bubmorexa [IOK
y p A https://m.edsoo.ru/ff0a0ae4
WNuepuus. 3akK0oH UHEPILUN.
15 B3a1/ll)1\]:o elicTBUe TEJ'IpI]jaK IpUYMHA Bubmorexa [IOK
A p https://m.edsoo.ru/ff0a0c10
HM3MEeHeHUs] CKOPOCTH [IBUKEHHS TeJl
16 [TnotHOCTS BeljecTBa. Pacuet Macchl Bubmoreka IIOK
1 0ObeMa Tesia 110 ero IIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTopHasi pabota «OmnpezienieHye




IVIOTHOCTU TBEPJOro Teja»

Perenue 3aziau no teme "[110THOCTB

bubmmoreka IIOK

18
BellecTBa" https://m.edsoo.ru/ff0a123c
Cuia Kak XxapakTepucTyKa
19 B3auMozencTBus Tesn. Cunia
yIpyroctu. 3akoH I'yka
JlabopaTopHasi pabora «/3yueHue
20 3aBUCHUMOCTH PaCTS>KEHUSsI
(medopmariyiv) Mpy>KUHBI OT
TPUJI0XKEHHOUW CUJIbI»
21 fABnenue tarorenusi. Cua TsHKeCTH
Casizb Me CHUJION TSDKECTH U
N Y bubnmoreka LIOK
22 Maccou Tena. Bec Tena. Pelenue
https://m.edsoo.ru/ff0al1778
3aja4 1o Teme "Cuna TsoKeCcTH"
73 Cuia TSDKeCTH Ha JIpyTUX IlaHeTax. bubmoreka IIOK
dusruecKre xapakTepUCTUKU TJIaHeT https://m.edsoo.ru/ff0a1502
bubmmoreka IIOK
24 Usmepenue cus. JuHaMmoMeT
P A P https://m.edsoo.ru/ff0al8cc
bubmoreka LIOK
25 Bec Tena. HeBecomoc
e PECOMOCTR https://m.edsoo.ru/ff0a1778
Cro>keHUe IBYX CHJI, HarlpaB/IeHHBIX
26 T10 OJTHOM TIPSIMOU bubmmorexa [TOK
A o P ' https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOLIasA CUJT
57 Perienue 3azau o teme
"PaBHoelicTBYyOIIIas CU"
)8 TpeHuve CKO/IbXXeHUs U TPeHUEe TTOKOS. bubmmoreka LIOK
TpeHue B IpUpo/ie U TeXHUKe https://m.edsoo.ru/ff0albSc
29 JlabopaTopHasi pabora «/3yueHue Bbubmioreka LIOK




3aBUCUMOCTH CUJIbI TPEHUS
CKOJIb)KEHUSI OT CUJIbI J1aB/IeHUs U
XapakTepa COTpPUKacaroIUXCs
TOBepPXHOCTeN»

https://m.edsoo.ru/ff0alcc8

PerieHue 3a/jau Ha Oripe/iesieHue

30 . o
PaBHOZEUCTBYIOLLEN CUJIbI
Perienue 3azau o Temam: «Bec

31 Tesa», «I'paduueckoe u3obpaxkeHue Bbubmoteka LIOK
cun», «Cunbl», «PaBHOAEUCTBYIOIIIAs https://m.edsoo.ru/ff0alde0
CUI»

KonrpospHast paboTa 1o Temam:
«MexaHnueckoe JBWXKeHHue», «Macca,

32 IUIOTHOCTh», «Bec Tena»,
«['pacdmueckoe n300paXkeHUe CUT»,
«Cunbi»

33 Naenenue. CriocoObl yMeHbIIIEHUS 1 Bbubmioreka LIOK
YBE/JIMUEHUS JaB/IeHUS https://m.edsoo.ru/ff0a20a6
[asieHue rasa. 3aBUCUMOCTb

) bubmioTeka 1IOK
34 JlaBJIeHHUs ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMIlepaTyphbl
[Tepenaua faByieHyst TBEPABIMU
bubmioTeka 1IOK
35 Te/laMH, KUAKOCTSIMU U Ta3amMu. 3aKOH
https://m.edsoo.ru/ff0a25b0
[Tackansa

36 JlaBieHue B )KUJKOCTU U rase, bubmoreka IIOK
BbI3BaHHOE JIEMCTBUEM CHUJIbI TSDKECTH https://m.edsoo.ru/ff0a2718

37 Perienue 3azau o teme «/laBneHue B bubmmoreka IIOK
JKMIKOCTM U rase. 3akoH ITackansi» https://m.edsoo.ru/ff0a2826

38 Coo01jaroryecs: Cocy/pl bubmuoreka IIOK




https://m.edsoo.ru/ff0a2970

bubmioreka LJOK

39 I'mppa eCKUU rpecc
MAPABIMHIECIIH I https://m.edsoo.ru/ff0a3136
40 ManHomeTpsl. [TopiiiHeBoM
JKUJIKOCTHBIM HacoC
Atmocdepa 3emu. [TpUUMHBI
Cyl1leCTBOBaHMSI BO3/yIIIHOM
yil A bubnuoreka LIOK
41 060/10uKM 3emsii. 3aBUCUMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMoc(epHOro JiaBieHust OT BbICOTBI
HaJl ypOBHEM MOpsi
bubmoTeka 1IOK
42 B A
ec BO3Ayxa TMOC(bePHoe AlaB/IeHIE htt|25://m.EdSOO.FU/ff082b58
43 W3mepeHune aTMOC(EpPHOTO /1aB/ieHusl. bubmuoreka IIOK
OnbiT Toppuuesniv https://m.edsoo.ru/ff0a2da8
3aBUCUMOCThL aTMOCGHEPHOT0
44 aBJIeHUs OT BBICOTHI H OBHEM Bubmorexa [IOK
A SAYP https://m.edsoo.ru/ff0a2fc4
Mopsi
45 bapometp-anepous. ATMocgepHoe bubmoteka LIOK
JlaBjieHUe Ha pas3/IMUHbIX BbICOTax https://m.edsoo.ru/ff0a2fc4
46 Perienue 3azau ro teme
"ATMocdepHoe aBieHue"
[etlicTBHe XUIKOCTH U Ta3a Ha
47 TIOIPY’KeHHOe B HUX TeJsl0 Bubmorexa IOK
Py ' https://m.edsoo.ru/ff0a3276
ApxumenoBa cuia
JlaboparopHast paboTa «OrmpeeneHue
48 BBITA/IKUBAIOIIEeN CUJIbI, bubmoreka LIOK

JlelicTBY1OlLlel Ha Teslo, TIOTPy>KeHHoe
B )KUJJKOCTb»

https://m.edsoo.ru/ff0a33fc




JlaboparopHast paboTa 110 Teme
«/ccnenoBaHue 3aBUCUMOCTH Beca

bubmoreka LJOK

49 TeJsla B BoZie OT 00bEMa Morpy>KeHHOH https://m.edsoo.ru/ff0a3514
B JKU/JJKOCTb YaCTH TeJia»
bubmioreka LJOK
>0 Hnaparive Te https://m.edsoo.ru/ff0a3a96
JlaboparopHasi paboTa
51 "KoHcTpyupoBaHue apeoMeTpa Uin
KOHCTPYUPOBaHUe JIOAKU U
onpezesieHUe eé rpy3ornogbEMHOCTH"
Peruenue 3azau o remam: «IlnaBanue
59 cyzoB. Bo3gyxoruiaBaHue», bubmioreka LIOK
«[laByieHye TBepAbIX TeJl, )XUAKOCTeN https://m.edsoo.ru/ff0a3654
H Ta30B»
bubmoreka LIOK
>3 Mexaruyeckas pabora https://m.edsoo.ru/ff0a3f82
bubmioreka LIOK
>4 MowHOCTS. EAUHHLE! MOLGHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienosanue "Pacuét
55 MOIIIHOCTH, Pa3BUBaeMOU NpU
noabEMe 10 J1IeCTHULEe"
56 [IpocTbie MexaHU3MBI. Poivar.
PaBHOBecue cus Ha peluare
KonTtponbHast paboTa 1o Teme
57 «[aByieHue TBepABIX TeJ, KUAKOCTeMN
v ra3oB» / Bcepoccuiickas
npoBepouHasi paboTa
58 Pe3epBHbIil ypoK. PaboTa ¢ TekcTamu bubmmoreka IIOK




1o TeMe «/laBreHre TBEPABIX Ter,
JKUZAKOCTel U ra3oB» / Bcepoccuiickast
TpoBepoyHasi pabora

https://m.edsoo.ru/ff0a4ffe

59

Prluary B TexHUKe, OBITY U IPUPO/IE.
JlaboparopHas pabota
«MccnenoBanue ycioBUid paBHOBeCHsI
pbluara»

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

60

PerteHne 3aziau 110 Teme «Y CJIOBUS
paBHOBECHS pblyara»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a48a6

61

KoadduimeHT rnone3Horo gencTBus
MexaHu3Ma. JlabopaTopHast paboTa
«M3mepenue KI1/l Hak/1I0HHOM
ITJIOCKOCTH»

62

Permmenue 3azau o Teme "Paborta,
MoIHocTh, KITI"

bubmioTeka IIOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuyeckas SHeprus.
KuneTtnyeckas v noteHuaabHas
SHeprus

bubmioreka 1IOK
https://m.edsoo.ru/ff0a4252

64

3aKoH coXpaHeHHs MeXaHUUeCKOMn
SHEeprumn

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

65

YPOK-3KCIIepUMEHT T10 TeMe
"DKCIlepuMeHTaIbHOe Orpe/iesieHue
V3MeHeHUs] KUHEeTUUeCKOU U
MOTeHLMabHON SHEPrUU MpU
CKaTbIBaHWU Tesia M0 HaKJIOHHOM
IIJIOCKOCTH"

66

KontponbHast paboTa 1o reme
«PaboTa 1 MOIIIHOCTb. DHEePrusi»




67 PesepBHbIii ypok. PaboTa c TekcTamu 1 Bbubmoteka LIOK
1o TeMe "MexaHUUYeCKOe JBUKeHuHe" https://m.edsoo.ru/ff0adee6
Pe3epBHbIii ypok. PaboTa ¢ TekcTamu
68 o TeMe "Pabota. MOII[HOCTE. 1
OHeprus"
OBUIEE KOJIMYECTBO YACOB I10 68 13

[TPO'PAMME




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
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

TOKAa"

https://m.edsoo.ru/ff0a8bd6




DJIeKTpHUUeCKOe HarlpsKeHue.
Bonbtmetp. JlabopaTtopHast paboTa

bubmoreka LJOK

42 "M3mepeHue U peryavpoBaHue https://m.edsoo.ru/ff0a%e14
HarpspkeHus"

43 CorpoTyBieHre TIPOBOAHUKA. bubmoTeka LIOK
Y nenbHOe COTIPOTUBJIEHHE BellleCTBa https://m.edsoo.ru/ff0aa738
JlaboparopHasi paboTa "3aBUCMMOCTh

44 3/IeKTPUYECKOT0 COTIPOTUBJIEHUS bubmmoreka IIOK
[IPOBOJHUKA OT €ro JJ/IVHBI, I7I0IaU https://m.edsoo.ru/ff0aa738
TIOTePeYHOro CeueHus1 U Marepuasna”
3aBUCUMOCTb CHJIbI TOKA OT

45 HarpsbkeHus. 3akoH OMa /111 yyacTka Bubmorexa [IOK

https://m.edsoo.ru/ff0aad4a

Liernu
JlabopaTopHasi pabora
"UccnenoBaHvie 3aBUCUMOCTH CUJIbI

46 TOKa, UAYLLero uepes pesucrop, OT Bubmaorexa [TOK

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 bubmmoreka LIOK
10oC/1ej0BaTe/IbHOM COeJMHEeHUH [IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos”
JlaboparopHast pabota "TIpoBepka

49 rpaBua [Jisl CUIbl TOKa NpU bubmuoreka IIOK

Trapaiyie/lbHOM COeJVHeHUH
pe3ucTopoB”

https://m.edsoo.ru/ff0aadle




Pemrenne 3a7au Ha MpUMeHeHHe

bubmioTeka 1IOK

50 3akoHa OMa /1 pa3/IMuHoro
AP https://m.edsoo.ru/ff0aaf8a
coe/IMHEeHUsI IPOBOJHUKOB
51 PaboTa 1 MOIITHOCTb 3/IeKTPUYECKOTO bubmmoreka IIOK
TOKa. 3akoH [Ixoynsi-JleHua https://m.edsoo.ru/ff0ab124
JlaboparopHas pabora "OrmnpeeseHue
52 a6O'II‘)LI u I1i/[o }Iljocm BJIeKTpI/IiECKOFO Butmaorexa HOK
P N B P https://m.edsoo.ru/ff0ab3e0
TOKa
OneKTpuuecKue 1eT U TIoTpeOuTe M
53 3/IeKTPUYECKOI YHepruu B ObIT Bubmmorexa [IOK
P P Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikaHue
c4 ITocTOsIHHBIE MArHUTLI, UX
B3aUMO/IENCTBHE
cc Ypok-uccienoBanue "M3yueHue bubmoreka LIOK
[10J1eU TIOCTOSIHHBIX MAarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunuTtHoe rosie. MarHuTHoe I10j1e
56 3eMJIU ¥ ero 3HaueHue I KU3HU Ha Bubmiorexa LIOK
A https://m.edsoo.ru/ff0acOba
3emie
[ToaroTOBKa K KOHTPOIBHOM paboTe
10 TeMe "DJIeKTpUUeCKHe 3apsiibl.
57 3apspKeHHbIe TeJI;a U UX P Bubmorexa HOK
P o . https://m.edsoo.ru/ff0abd2c
B3auMo/ielcTBUs. IToCcTOSTHHBIHN
3JIeKTPUUeCKUM TOK"
58 KonTtponbHas paboTa o Teme bubmmoreka IIOK

"OneKkTpruueckue 3apsbl.
3apspKkeHHbIe Tefa U UX
B3auMo/ielcTBUs. IToCcTOSTHHBIN
3/1eKTpruueckuii ToK'" / Becepoccuiickas

https://m.edsoo.ru/ff0abea8




rpoBepoyHasi pabora

59

Pe3epBHbIit ypok. PaboTa ¢ TekcTamu
1o Teme "TTOCTOSTHHBIN
j/ieKTpUueckuii Tok" / Bcepoccutickas
npoBepouHasi paboTa

bubmmoreka IIOK
https://m.edsoo.ru/ff0acdc6

60

OmeiT Opcresa. MaruuTHoe rose
3/IeKTPUUECKOr0 ToOKa MarHuTHoe
T10J1e KaTyLIKHA C TOKOM

bubmmoreka IIOK
https://m.edsoo.ru/ff0ac1d?2

61

[IpyMeHeHre 371eKTPOMAarHUTOB B
TexHuKe. JlabopaTtopHast paboTa
"V3yuyeHne [eMCTBUS MarHUTHOIO
T10J/151 Ha TIPOBOJHKK C TOKOM"

bubmioTeka 1IOK
https://m.edsoo.ru/ff0ac74a

62

OneKTpo/IBUraTe b IOCTOSIHHOTO
TOKa. Vcronb3oBaHue
3/IeKTpO/JBUTaTesiel B TeXHUUeCKUX
yCTPOWCTBAxX U Ha TPAHCIIOPTe.
JlabopaTopHasi paboTa
"KoHcTpyupoBaHue U UsyueHue
paboThl 3/1eKTpoBUTaTe s

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

63

OrmeiTel Papages. 3aKoH
3JIEKTPOMarHUTHOM UHAYKLINU.
IIpaBuio JleHua

64

OnekTporeHepatop. Criocobbl
TIOTy4eHUs 3/1IeKTPHUUECKO SHepryu.
OJIeKTPOCTaHLIMMU Ha
BO300HOBJIsIEMBIX NCTOYHHKAX
SHEPrun

65

[ToaroToBKa K KOHTPO/IBHOM paboTe




1o Teme "DNeKTpUYeCcKue u
MarHuTHbIe sIBjIeHus"

KontponbHast pabora o teme

bubmoreka IIOK

66 SHEKTp?quKHe 11 MATHITHbIE 1 https://m.edsoo.ru/ff0acb14
SIBJIEHUS
67 Pe3epBHbIil ypok. PaboTa c TekcTamu 1 bubmoteka LIOK
1o TeMe ""TeryioBble ABIeHUA" https://m.edsoo.ru/ff0acc5e
68 Pe3epBHbIil ypok. PaboTa c TekcTamu 1
110 TeMe "MarHuTHble SBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 16

[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
(ConneuHas cucrema). ['aakTuku"
Pewenue 3azau o teme "Cuna
24 TSDKeCTU U 3aKOH BCeMUPHOI'0 Bubmiorexa [JOK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHUsI
75 [TepBast KocMHYecKasi CKOPOCTb. bubmoreka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue maTepuasbHOW TOUKH.
AGCOJTIOTHO TBEpZIOE TEJI0.
26 PaBHOBecue TBEpOro Tesa C Bubmorexa LIOK
B - PA https://m.edsoo.ru/ff0afe36
3aKpervIéHHOW OChbIO Bpall|eHUsl.
MowmeHT cusbl. LleHTp TsKecTH
PaBHOBecue MaTepuasbHON TOUKH.
AGcosroTHO TBEpZIOE TEJIO.
27 PaBHOBecue TBEp0ro0 Tesia C
3aKperuvIéHHOW OChIO BpalljeHHsl.
MowmeHT cusbl. LleHTp TsKecTH
)8 Perienue 3azau o teme "MoMeHT bubnuoreka IIOK
cunbl. LleHTp TskecTn" https://m.edsoo.ru/ff0b02b4
[ToAroToBKa K KOHTPO/IbHOM paboTe 10
29 TeMe "MexaHuYecKoe JBUKeHHe Bubmiotexa OK
. "A ' https://m.edsoo.rw/ff0b0408
B3aumogeiicTBue Ten
KoHTtpospHast paboTta o Teme
" bubmioreka LIOK
30 MexaHuueckoe JBUKEeHUeE.

BsaumopeiictBue Ten"

https://m.edsoo.ru/ff0b06ec




Nmnysnbc Tena. Imnynbe cuibl. 3aK0OH

bubmoteka LJOK

31 COXpaHeHus1 UMITyJ/bca. YIIpyroe u
p y N Py https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3avMO/eHCTBHE
3 Perrenvie 3az1au o Teme "3akoH bubmoreka IIOK
COXpaHeHus UMIlyJibca" https://m.edsoo.ru/ff0b096¢c
33 Ypok-koH(epeHLus "PeakTUBHOE
JBW)XeHUe B [IpUpoJie U TeXHHKe"
bubmoreka IIOK
34 Mexanuueckast paboTa ¥ MOIL[HOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa CUJIbI TSDKECTH, CHTTbI bubmoreka LIOK
YIIPYIOCTH U CUJIBI TPeHUA https://m.edsoo.ru/ff0b0db8
JlabopatopHasi pabota «Omnpezenenve
36 PabOTHI CUTbI TPEHUS TIPU
PaBHOMEPHOM /IBW)KEHHUH TeJia T10
TOPU30HTA/IbHOW [TOBEPXHOCTH»
37 CBs13b 5HEpruy 1 paboTHI.
[ToteHumanbHast SHePrUst
38 Kunetnueckas sHeprus. Teopema o bubmioreka LJOK
KUHEeTUUeCKOW 3Hepruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHeHUs SHepryu B
MeXaHUKe
40 JlabopatopHasi pabota «/3yueHne bubmoreka IIOK
3aKOHa COXpaHeHUsl SHePrun» https://m.edsoo.ru/ff0b12fe
41 KosebarenbHOe JBM)KEHHE U €TO0 bubnmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
42 3aTyxaroiue KojebaHusl. bubmmoreka LIOK

BriHyX/1eHHbIe KosiebaHus. Pe3oHaHC

https://m.edsoo.ru/ff0b20f0




43

MaTemaTrhuecKrii U Mpy>KUHHBIN
MasiTHUKU

44

Ypok-uccnesoBaHre «3aBUCHMOCTb
repuoia KosiebaHuii OT KeCTKOCTH
MIPY>KUHBI ¥ MacChl Ipy3a»

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

45

[IpeBpallieHre SHepPruu Mpu
MeXaHUUeCKUX KoaeOaHUsIX

46

JlabopatopHasi pabota «OmnpezeneHye
YacTOTHI ¥ MTepro/ia KosiebaHui
MIPY>KUHHOT'O MasiTHUKAa»

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

47

JIabopaTopHas pabora «IIpoBepka
He3aBHUCHMOCTH Teproja KomebaHui
rpy3a, MO/IBEIIeHHOTO K HUTH, OT
Macchl rpy3a»

bubmoteka 1IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoyiHbl. CBOMCTBa
MeXaHHn4YeCKHX BOJIH. HPO,Z[O]II::HI)IE nu
rornepeyHbie BOJIHBI

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

49

Ypok-koHbepeH1us "MexaHuueckue
BOJIHBI B TBEPZIOM TeJie.
CelicMryecKue BOJIHBI"

50

3ByK. PacnipocTpaHeHue v oTpaxkeHue
3ByKa

51

Ypok-uccnenopanue "HabsogeHue
3aBMCUMOCTH BBICOTHI 3BYKa OT
YacToThl"

52

I'poMKOCTB 3ByKa U BbICOTA TOHA.
AKyCTUUeCKHI1 pe30HaHC

53

Ypok-KoHbepeHLys "Y NbTpa3ByK U

Bbubmoteka 1IOK




MH(}pa3ByK B MPUpO/ie U TeXHUKe"

https://m.edsoo.ru/ff0b23ca

[ToAroTOBKa K KOHTPO/IbHOM paboTe 110

54 TeMe "3aKOHbI COXpaHeHHUSs Bubmorexa OK
P ' .\ https://m.edsoo.ru/ff0b25f0
MexaHuueckue KoseGaHUsl U BOJTHbI
KoHTpospHast paboTa 1o Teme
55 "3aKOHBI COXpaHeHUs. MexaHWueckue
KosiebaHusl ¥ BOJTHBI"
56 OJIEKTPOMarHUTHOe TI0JIe. bubmmoreka LIOK
OJIEKTPOMarHUTHBIE BOJTHBI https://m.edsoo.ru/ffOb2abe
57 CBOCTBa 3/IeKTPOMarHUTHBIX BOJTH
Ypok-koHbepenius "llkana
=g 3/IeKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Ncronb3oBaHue 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH [IJIS1 COTOBOM CBSI3U"
Ypok-uccienosadue "M3yyeHuve
. bubnuoreka IIOK
59 CBOMCTB 3/1EKTPOMarHUTHBIX BOJIH C
\ https://m.edsoo.ru/ff0b2c6c
TOMOILIBI0 MOOW/IBHOTO TesiehoHa
Perrenvie 3az1au Ha orpejesieHue
60 YacTOThI U JJIMHBI 3/IEKTPOMarHATHOU
BOJTHBI
O/IeKTpOMarHuTHas Ipyupo/a ceera.
61 CkopocTb cBeTa. BoyHOBBIE CBOMCTBa Bubmiorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku ceeta. [IpsmonvHeriHoe
bubmmoreka LIOK
62 pacrpocTpaHeHue cBeTa. 3aTMeHUs
https://m.edsoo.ru/ff0b3658
CosHija u JIyHbl
63 3aKOH OTpa)keHUs CBeTa. 3epKasa. bubmoteka LIOK

Pemienue 3asiau Ha MpUMeHeHHe

https://m.edsoo.ru/ff0b38c4




3dKOHd OTPa’>ke€HHs CBETa

HpeJ'IOMJ'IEHI/Ie cBeTa. 3aKOH

bubmoreka IIOK

64
TpeJIOM/IEHHS CBeTa https://m.edsoo.ru/ffOb3aea
[TonHOe BHyTpeHHee OTpakeHue CBeTa.
65 Wcnosib30BaHKe MOJHOTO BHYTPEHHET 0 bubmorexa OK
yP https://m.edsoo.ru/ff0b3c5¢
OTpa)keHHsl B ONTUUECKHUX CBETOBOZAX
JlabopatopHasi pabota "VccnenoBanue
66 3aBMCUMOCTH YTJ1a Pe/IOMJIEHUs
CBETOBOTI'O Jiyua OT yIJia MajieHus Ha
rpaHuLie "BO31yX-CTekao""
Ypok-koHbepeHius "Vcnob30BaHue
67 TOJTHOT'O BHYTPEeHHer 0 OTpakeHUs:
CBETOBO/Ibl, OIITUKOBOJIOKOHHAs CBA3b"
bubmoreka LIOK
68 JIvn3el. OniTMyeckas Cysia JIMH3bI 4
https://m.edsoo.ru/ff0b3f2c
. bubmoreka IIOK
69 [TocTpoenue n300paXkeHUH B JIMH3aX 1
https://m.edsoo.ru/ff0b444a
JIabopatopHas pabota "OmnpeneneHue
paTopraz p PeA . bubmoreka IIOK
70 (hoKyCHOr0 pacCTOSTHUSI U ONTUUECKOM
o " https://m.edsoo.ru/ff0b4206
CWIBI COOMpArOIIel JTMH3bI
71 Ypok-koH(epeHLus "OnTHyeckue bubnuoreka LIOK
JTMH30BbBIE TTPHOOPHI" https://m.edsoo.ru/ff0c0a7e
72 ['na3 kak ornrMueckasi cucrema. 3peHue bubmorexa OK
9P https://m.edsoo.ru/ff0b4684
73 Ypok-koHbepeH1us "ledeKTb
3peHus. Kak coxpaHuTs 3peHue”
74 Pa3oskeHue 6esioro cBeta B CIEKTP. Bubmoteka 1IOK

Onritel HeroToHa. CroykeHue

https://m.edsoo.ru/ff0cOf4c




CMeKTpasIbHBIX 1[BeTOoB. [Jucnepcus
cBeTa

JIabopatopHasi pabota "OmnbITHI IO
pas/ioXkeHuo 6esIoro CBeTa B CIIEKTp U

75 BOCIIPUATHIO LBeTa [IpeJMeTOB IIpU UX Bubmorexa OK
P H ped P https://m.edsoo.ru/ff0cOe2a
HabJ/TIr0ZIeHr Y uepe3 LIBeTOBbIe
¢unbTphI"
Ypok-npakTuKyM ""Bo/HOBbIe
76 CBOICTBA CBeTa: JIUCIIepCus,
vHTepdepeHIMs U Audpakiys”
77 OnbiTel Pe3epdopa v riaHeTapHast bubmoreka IIOK
MO/ie/ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mopens atoma bopa
VcniyckaHuve U MOIJIONeHue CcBeTa
. bubmoteka LJOK
79 aroMoM. KsaHTsbl. JIuHeluatbie
https://m.edsoo.ru/ff0c144c
CITeKTPBbI
80 Ypok-nipakTuky™m "HabsrogeHne bubmoreka IIOK
CIeKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PaioakTUBHOCTE U eé BU/IbI Bubmiorexa [JOK
aA A https://m.edsoo.ru/ff0c1672
82 Ctpoenue aToMHOrO spa. HykioHHas bubnuoreka IIOK
MOZie/b https://m.edsoo.ru/ff0c18ac
83 PagvoakTrBHBIe TIpeBpallieHus. bubmoreka LIOK
N3oTorbl https://m.edsoo.ru/ff0clal4
84 Perrenvie 3aau no teme: bubmoteka LIOK
"PasyoakTrBHbIe IpeBpaljeHus" https://m.edsoo.ru/ffOc1bda
85 [Tepuog nonypacnaza




Ypok-koHbepeH1us "PaZiioakTUBHbIE

86 W3/ly4eHUs B IIPUPOJe, MeZIULIHe bubmorexa OK
y . PHPOAE, MEIHLIMAE, https://m.edsoo.ru/ff0c2126
TeXHUKe
AnepHble peakiyy. 3aKOHbI
87 C(fX paHeHIEH 3aLI OBOI'0 U MacCcoBOI'0 Bubmaorexa [JOK
P AR https://m.edsoo.ru/ff0c1c58
yucesn

88 OHeprus CBsI3U aTOMHBIX sifiep. CBsi3b bubmmoreka LIOK
MacChl ¥ SHEPIruun https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau ro teme "fnepHeie
peakuuu"

90 Peakuu cuHTe3a U fjeneHus szep. bubmioreka LJOK
NcTtounuku sHeprum CosHLA U 3BE3], https://m.edsoo.ru/ff0c1e88
Ypok-koHbepeH1us "aepHast

91 SHepreTvKa. [elicTBus
Pa/IM0aKTUBHBIX U3TyUYeHUN Ha )KUBbIe
Opra’usMsbl"

[ToaroToBKa K KOHTPO/IBHOM paboTe 110

92 TeMe "OJIeKTPOMarHUTHOe I10J1e. Bbubmoteka LIOK
DJIEKTPOMarHUTHbIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KsaHTOBBIe AB/I€HUA"

KoHTposbHast paboTta 1o Teme

93 "DneKTpOMarHMTHOE MoJie.
OeKTpOMarHUTHbIE BOJTHBI.
KBanToBEbIe siB/ieHUs"
[ToBTOpEHMe, 0000ILIeHHE.

94 JIabopaTopHbie paboThI 1O KypC Bubmiorexa OK
| paTOp . P | YPCy https://m.edsoo.ru/ff0c245a

Bsaumopeiictsue Ten
95 [ToBTOpEHUE, 0606IIEHHE. PertieHue bubnmoreka IIOK




pacyeTHbIX M KaYeCTBEHHBIX 3a/ia4 10
Teme '"TerioBble TIpOLIeCChI”

https://m.edsoo.ru/ff0c2572

[ToBTOpeHUe, 06061IeHMe. PerieHue

96 ACUeTHBIX U KaUeCTBeHHBIX 3a7ay I10 1 Bubmiorexa IOK
P A - https://m.edsoo.ru/ff0c2a22
teMe "KII/] TerioBbIX ABUraresien”
[ToBTOpeHue, 06001IeHe. PemeHne
97 aCYeTHBIX M KAUeCTBeHHBIX 3aay I10 1 Bubmaorexa IOK
p A https://m.edsoo.ru/ff0c2b30
TeMe "KII/] 3/71eKTpoyCcTaHOBOK"
[ToBTOpeHue, 06001IEHNE.
98 JlabopatopHble pabOTHI IO KYpC 1 1 Bubmorexa LIOK
paTop p ypey https://m.edsoo.ru/ff0c2c52
"CBeTOoBbIe IB/IeHUS"
[ToBTOpenHue, 060011eHMe. PaboTa ¢
99 TeKCTaMU 110 TeMe "'3aKOHbI 1 BuGnorexa LIOK
R https://m.edsoo.ru/ff0c2d6a
COXPaHeHHsl B MeXaHUKe
[TorTOpenue, 0600611eHMe. PaboTa ¢
100 Tekctamu 1o teme "Kosiebauus u 1 Bubnmorexa [IOK
.\ https://m.edsoo.ru/ff0c2e82
BOJIHEI
[ToBTOpeHUe, 06061IeHe. PaboTa C
101 TeKkctaMH 110 Teme "CBeTOBLIe 1 Bubmiorexa IOK
., https://m.edsoo.ru/ff0c3044
SIBJ/IeHUS
[ToBTOpeHMe, 06061IeHMe. PaboTa C
102 TeKcTaMH 110 TeMe "KBaHToBasa U 1
siepHast (pr3mkKa"
OBIIEE KOJIMYECTBO YACOB I10 100 27

[TPOT'PAMME







ITPOBEPAEMBIE ITPEJMETHBIE PE3YJ/IbTATBI OCBOEHUSA
OCHOBHOW OFPA30BATE/IbHOM ITPOT'PAMMBI OCHOBHOTI'O
OBHIEI'O OBPA3OBAHUA

7 KIIACC

Kopg
npoBepsieMoro
pe3y/ibTara

IIpoBepsiemble npegMeTHBIE Pe3y/IbTaThbl 0CBOEHHS 0CHOBHOMU
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOT0 00111ero o6pa3oBaHus

1.1

HCI10J/Ib30BdTh M3yU€HHbIE TTOHATUA

1.2

pa3/inyaThb sBJI€EHHA II0 OINMKMCAHHUIO HMX XdPAdKTE€PHBIX CBOMCTB M Ha

OCHOBe€ OIIBITOB, JEMOHCTPUPYIOIINX NdHHOE Cl)I/IBI/IIIECKOQ sgBJIeHHe

1.3

pacrio3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBIX (U3MUeCKUX sB/IeHUA B
OKpy’KarollleM MHpe, B TOM 4YMC/Ie (pU3NUecKue sIBJIeHUs B NPUPO/e,
NPH 3TOM TI€PEeBOJUTH MPAKTUUECKYIO 33/jauy B y4eOHYIO, BBIAEAThH

Cyll|eCTBeHHbIe CBOUCTBA (NPU3HAKKM) (PU3NUYECKUX SIBJIEHUU

1.4

OMHUCHhIBaTh H3y4YeHHble CBOMCTBA Tel W (pU3UUECKHe SBJIEHUS,
WCToJb3ysi  (u3nueckre BeJWYUHBI, TIPU OIMUCAHUU TPaBUIBHO
TPaKTOBaThb (DU3UUECKUN CMBIC/I MCMOJb3YeMbIX BeJIWUWH, WX
0003HaueHUsT ¥ eJUHULIbI (PU3UUECKUX Be/TMUMH, HaXOAUTb (POPMYJIBI,
CBsI3bIBAIOL[ME JIAHHYI0 (U3NUEeCKYlH0 BeMUMHY C [ApYTUMH
BeJIMUMHAMH, CTPOUTb  Tpa(UKu  U3yueHHbIX  3aBUCHUMOCTeU

(bu3MUeCcKrx BeJIMUUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pu3nueckue siBJ€HUSI U TMPOLIeCCHI,
WUCTO/b3ysl M3yuyeHHble 3aKOHbl, MPU 3TOM JlaBaTb CJIOBECHYIO
GbopMyIMpOBKY 3aKOHa M  3alMChbiBaTb ero MaTeMaTHuecKoe

BbIDa’K€HHE

1.6

OOBSICHATE (pU3HMUecKHe SIBIeHHUs, TIPOL[eCChl M CBOWCTBA TeJ, B TOM
yucie W B KOHTEKCTe CUTyalUdld IPaKTHKO-OPUEHTUPOBAaHHOIO
Xapakrepa: BbISIBJIATh TMPUUYUHHO-C/IEICTBEHHbIE CBSI3H, CTPOMWTH
o0bsicHeHHe W3 1 — 2 JIOTMUECKWX IIIaroB C Ormopod Ha 1 — 2
M3y4YeHHBbIX CBOMCTBA (hM3UUECKUX sIB/IeHUH, (DU3NUeCKUX 3aKOHA WU

3dKOHOMEPHOCTHU




1.7

pelliaTh pacyéTHble 337auv B 1 — 2 [elCTBUS], WUCIOJ/b3Ysl 3aKOHBI U
¢dbopmybl, CBsI3bIBatOLME (PU3MUECKHe BeJTMYMHBI: HA OCHOBEe aHa/lv3a
yC/IOBUSL 3a/lauM  3alMCbiBaTb KpaTKoe YC/IOBUe, TOJCTaBJATh
¢bu3nueckre BeIMUMHBI B (JOPMYJIbI U TIPOBOJUTH PacuéThbl, HAXOAUTh
CripaBOYHbIe JlaHHbIe, He0OXOUMble [/ pellieHUs 3a/jau, OLleHUBAThb

PeaMCcTUUHOCTD MOTy4YeHHOM (M3UUYeCcKoil BeJTMUUHbI

1.8

pacro3HaBath TPOO/eMbl, KOTOpble MO>KHO DEIIWTb TIPU TTOMOIIH
¢bu3MueCcKUx MeTOZIOB, B OMUWCAHWU UCC/Ie[IOBAHUS  BbIJEJATh
rpoBepsieMoe  TpeArNosoXKeHue  (TUIOTe3y), pasnuMyatb U
WHTEPIPeTUPOBATL TOJyUYeHHBIH pe3y/bTaT, HAXOJUThb OIIMOKA B

XO0/Jie OIlbITa, Ae/1aTb BBIBOJBI I10 €ro pe3y/ibTaTaM

1.9

MIPOBOJIUTh OIBITBEI TI0 HAOJIOZEHHI0 (QU3NUECKUX SIBJIEHUM WIH
¢bu3nueckux  CBOMCTB  Tei:  (OpPMyIMpOBaTh  TpOBepsieMble
MpeAroyioKeHHs1, CcobupaThb  YCTAHOBKY W3  TIPe/I0KEeHHOTO

000py/10BaHus, 3aMMChIBATh X0, OMbITa M (HOPMYIMPOBATh BHIBO/bI

1.10

BBITIOJIHATL TIPSIMble M3MepeHUsi C KCI0J/Ib30BaHWEM aHaJoroBbIX U
1M(dpoBbIX TPUOOPOB, 3amMMChIBaTh TOKa3aHUSI MPUOOPOB C YUETOM

3aJlaHHOM aOCOMFOTHOM TTOTPeITHOCTHA U3MEePeHUH

1.11

MPOBOJUTbL  MCC/Ie[lOBaHWE  3aBUCUMOCTA  OJHOW  (pu3nMuecKou
BeJIMUMHBI OT JPyro C WCIONb30BaHUEM TMIPSIMBIX W3MepeHUH,
yuyacTBOBaTh B IJIaHUPOBAaHMM Y4eOHOro MCC/IefoBaHMs, COOUPATh
YCTaHOBKY U BBIITOJIHATH U3MEPeHUs], C/leflysl pe/lIOKEHHOMY I/IaHy,
(uKCUpOBaTh pe3yJsbTaThl IOJYYEHHOW 3aBUCUMOCTH (PU3HUECKUX
BeJIMYMH B BH/Ie TIPE/II0’KeHHBIX TaO/IuI] 1 rpavKOB, /1e/1aTh BBHIBOJbBI

TI0 pe3yJibTaTaM UCC/Ie[JOBaHHUS

1.12

MPOBOJUTHb KOCBEHHbIE H3MepeHusl (PU3MUeCKUX BeJWYMH, CJlefysi
TIpe/I/IOKeHHON WHCTPYKLWW: TP BBITIOJTHEHUY M3MepeHui cobuparth
5KCIIEepPUMEHTabHYI0 yCTaHOBKY W BBIYMC/ATH 3HaueHHWe HCKOMOM

BeJ/IM4YKHBI

1.13

cobmofiaTh TIpaBW/Ia TEeXHUKH 0Oe3omacHocTd Tipu  paboTte C

nabopaTopHbIM 000py/J0BaHHEM

1.14

yKa3blBaTb TPUHLMIBLI  JeHCTBUS TNPUOOPOB U TeXHUYECKUX
YCTPOMCTB, XapaKTepr30BaThb MPUHLMIMbI [JIeHMCTBUSI H3Y4YEeHHbIX
NpUOOPOB Y TEXHUUECKMX YCTPOMCTB C TIOMOIIBbIO WX OMMCaHWS,

HCIOJIb3ysdd  3HaHUA O CBOMCTBAx (I)I/I?;I/I‘-IECKI/IX SIBIGHUA U




HeoOXxo/iMMbIe (hH3HuUecKre 3aKOHbI U 3aKOHOMEPHOCTU

1.15

NPUBOJUTL  TMpUMephbl  (HAaXOJUTh HMH(MOPMAILMI0 O TPUMEpax)
MPAaKTUYeCKOT0 HUCTO/Ib30BaHUs (DU3UUECKUX 3HAaHUU B MTOBCEJHEBHOMN
JKU3HA i obecrieueHust 6e30macHOCTH Tipu  obOpaieHdd ¢
npubOpaMy ¥ TEXHUUYECKUMU YCTPOMCTBAMH, COXPaHEHUS 3/[0POBbs U

COGJ’HO,E[EHI/ISI HOPM 3K0JIOTMY€eCKOT' O IMoBeleHNA B OprmammeI‘/i cpene

1.16

OCYIL[eCTBJISITh OTOOP MCTOYHUKOB MH(OPMAL[MU B ceTd VIHTepHET B
COOTBETCTBUM C 3a/laHHBIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBE
MMEIOIUXCs 3HAaHWUM W TIyTéM CpaBHEHUS pa3/MUHBIX WCTOUHHKOB
BbIZIeIATh MH(OPMAIMI0, KOTOpasi SIBJSIeTCS TPOTUBOPEUUBON WM

MOJKeT OBbITh He[JOCTOBEPHOM

1.17

WCTI0/Tb30BaTh npu BBITOJIHEHUU yueOHbIX 3aJjaHuM
Hay4YHONOIYJ/ISIPHYIO ~ JIMTepatypy  (pU3M4yeckoro  cofepykaHus,
CripaBOYHble MaTepuasibl, pecypcbl ceTH VIHTepHeT, BrajeThb
npruéMaMH KOHCIIEKTUPOBAHUs TeKCTa, peobpa3oBaHysi HHPpOpMaLiu

Y3 OJJHOU 3HAKOBOW CHUCTEMBI B [IPYTYIO

1.18

co3/iaBaTh COOCTBeHHbIe KpaTKHe MUChbMEHHbIe U YCTHBIE COOOIIeHUs
Ha oOcHOBe 2 — 3 WCTOUYHHMKOB WHGOpPMAIMKU (PU3NIECKOTr0o
cofiep>KaHusi, B TOM YKC/le TyOJIMYHO ZiesiaTh KpaTKye COOOILeHUs O
pe3y/ibTaTaXx TPOEKTOB WM YueOHBIX HCC/Ie[IOBaHUM, TPHU 3TOM
rpaMOTHO UCIO/b30BaTh M3yUeHHbIM TOHSATUMHBIN amnmapaT Kypca

(b13MKY, COMPOBOXK/]aTh BLICTYTI/IEHHE Tpe3eHTaljuei

1.19

TIPY BBITIOJTHEHUH yueOHBIX TIPOEKTOB W MCC/Ie[0BaHUI pacIpefensiTh
00513aHHOCTH B TpyTIIe B COOTBETCTBUU C MOCTABJIEHHBIMH 3a/lauyaMH,
C/1IeJUTh 3a BBINO/HEHWeM IllaHa [|eMCTBUM, a/leKBaTHO OLleHMBAaTh
coOCTBeHHBIM BK/IaZ, B [IeSTebHOCTh TPYIIbl, BbICTPAUBATh
KOMMYHUKaTUBHOE B3aUMO/Ie}CTBYE, YUUTbIBast MHeHHe

OKDPY’Karolnx

8 K/IACC

Kop
IpoBepsaAeMOro
pe3y/bTara

IIpoBepsiemble npeMeTHbIE Pe3y/1bTaTbl 0CBOEHHs 0CHOBHOMU
o0pa3oBaTe/IbHOM MPOrpaMMbl 0CHOBHOT0 00111ero 00pa3oBaHust

1.1

HCI1I0/1b30BATh ITOHATHA




1.2

pa3/inyaTh sBJI€HHA II0 OIMMKMCAHHUIO HMX XdPadKTE€PHBIX CBOMCTB M Ha

OCHOBE OIIbITOB, ZIEMOHCTPUPYIOIIUX JaHHOe (PU3NUecKoe sB/ieHUe

1.3

pacrio3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBbIX (U3MUeCKUX SsB/IeHUA B
OKpy’KarollleM MHpe, B TOM 4YMC/Ie (pU3MUecKue sIBJIeHWs B NPUPO/e,
TIPH 3TOM TI€PEeBOJUTH MPAKTUUECKYIO 33/jauy B y4eOHYIO, BBIAEATH

Cyll|eCTBeHHbIe CBOUCTBA (NPU3HAKKM) (PU3NUYECKUX SIBJIEHUU

1.4

OMHUCHIBaTh H3y4YeHHble CBOMCTBA Tel W (pU3UUECKHe SBJIEHUS,
WCToJb3ysi  (u3nueckre BeNWYUHbI, TIPU OIMUCAHUU TPaBUIBHO
TPakTOBaTh  (M3UUECKHMH  CMBICA  WCIO/b3yeMbIX  BeJWUMH,
0003HaueHUst ¥ eJUHULIbI (PU3UUECKUX BeJTMUWH, HaXOAUTb (POPMYJIBI,
CBsI3bIBAlOL[ME  JAHHYI0 (U3NUYECKYI0) BeMUMHY C JApYTUMH
BeJIMUMHAaMM, CTPOUTb  Tpa(UKu  U3yUueHHbIX  3aBUCHUMOCTeU

(bu3nuecKrx BeJIMUUH

1.5

XapaKTepr30BaTb CBOMCTBA Tes, (pu3nueckue siBl€HUS U TPOLIeCCHI,
WUCTO/b3ysl M3yuyeHHble 3aKOHbl, MPU 3TOM JlaBaTb CJIOBECHYIO
(GbopMyMpOBKY 3aKOHa M 3alyChbiBaTb ero MaTeMaTHuecKoe

BbIDa’K€HHE

1.6

00BSICHATE (hM3KUecKHe TIPOLiecChl U CBOMCTBA TeJl, B TOM UWC/e U B
KOHTEKCTe CUTyallud IPakTUKO-OPUeHTHMPOBAHHOIO  Xapakrepa:
BBISIB/ISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3H, CTPOUThH OOBsicCHeHUe u3 1
— 2 JIOTWYeCKUX IIaroB C MoMoulip0 1 — 2 u3yueHHBIX CBOMCTBA

¢bu3nuecKux sBieHUN, GU3NUeCKHX 3aKOHA WM 3aKOHOMEPHOCTH

1.7

pelaTb pacyéTHble 3aaud B 2 — 3 [eMCTBUS, WUCII0/Ib3Ysl 3aKOHbI U
(dhopMybl, cBsi3bIBaroLMe (hr3MuecKre BeJIMUUHbI: HA OCHOBe aHasu3a
yCJIOBUS 3a/lauM 3allvChbIBaTh KPaTKOe YCI0BUeE, BBISB/ISATh HEJOCTaTOK
JAHHBbIX /i pellleHUs 3a/jaud, BbIOMpaTh 3aKOHBI U (OPMYJIbI,
HeoOXouMbIe i1 €€ pelleHus], TTPOBOJUTh PacuéThl U CPaBHUBATb
MoJlyyeHHOe 3HaueHue (U3MUYEeCKOW BeNMUMHBI C U3BECTHBIMU

JAaHHBIMHA

1.8

pacro3HaBaTth TPOOIeMbl, KOTOpble MO>KHO DEIIWTb TIPHU TTOMOIIH
(bu3MUeCKHUX METOZOB, UCII0/Ib3Ysl OTMCAaHKe UCC/IeJOBaHUS], BbIJe/ATh
TpoBepsieMOe TpeJToJioKeHre, OLIeHHMBaTh ITPABU/IBHOCTL TMOPsKa

npoBeaeHrs NCCiea0BaHuA, /1€/1aTb BBIBO/IbI

1.9

MNpOBOAWTL OIIBITBI T10 Ha6]]}0,£[eHI/IIO Cl)I/ISI/I‘—IECKI/IX SIBJIPHUM WA

¢bu3nUecKUx  CBOMCTB  Tem:  (hOpPMYJ/MpOBaTh  TpPOBepsieMble




TIPeATIONIOXKeHUs,  cobupaTh  yCTAHOBKY W3  TIPe/JIOXKeHHOTO

000py/10BaHusI, OMMCHIBATh X0/ OIbITa ¥ JOPMY/TMPOBATh BHIBObI

1.10

BBITIO/IHAThL TIPsIMble U3MEPeHUsi C HCIO/Ib30BaHWEM aHa0rOBBIX
NpuOOPOB U AATUMKOB (PH3UUeCKUX BeJMYNH, CPAaBHUBATh Pe3y/IbTaThl

M3MepEeHUH C yuéToM 3a/laHHON abCOJTIOTHOM TIOTPEIITHOCTH

1.11

MPOBOJUTh ~ MCC/e/J0OBaHHEe  3aBUCUMOCTH  OJHOM  (U3MUecKoi
BeJIMUMHBI OT JPYyrol C WCIO0/Ib30BaHWEM TPSIMBIX W3MepPeHHH:
TJIaHUPOBaTh MCC/Ie/JOBaHMe, COOMpaTh YCTAHOBKY U  BBITIOJHSTH
V3MepeHus, C/lefys  TpeAJIO)KeHHOMY  IlaHy, (UKCHPOBAaTh
pe3y/bTaThl TIOYYeHHOW 3aBUCUMOCTH B BUfe Tabiuil U rpaduKos,

AeJIaTb BBIBOJbI 10 Pe3yJ/IbTdTdM UCC/I€JOBAHUA

1.12

MPOBOAUTL  KOCBEHHbie  u3MepeHUs  (PU3NUYeCKUX  BeJUUMH:
TJIaHUPOBATh W3MepeHusi, COOMpaTh IKCIIePUMEeHTATbHYI0 YCTaHOBKY,
crefysi TIpeAJIOKEHHOW HWHCTPYKLMM, M BBIUMC/ISATH 3HaueHHe

Be/IMYHNHBI

1.13

cobmofaTh TIpaBWIa TeXHUKM Oe3omacHoctd Tipu  paborte cC

nabopaTtopHbIM 000py/[0BaHHEM

1.14

XapaKTepU30BaTh TIPUHLUIMBI JeWCTBUsS M3y4YeHHBIX TIPHOOpPOB U
TeXHUYeCKHUX YCTPOMCTB C OINOPOM Ha HX OINWCaHWs, WCIO/Ib3YS
3HaHUSI O CBOWMCTBaX (U3WYECKUX SIBI€HWA ¢ HeoOXoAuMble

(r3nuecKre 3aKOHOMEPHOCTU

1.15

PacCrio3HaBaThb IIPOCTHIE TEXHUYECKUE yCTpOﬁCTBa N HU3MepUTeJIbHbIE
HpI/I60pr Mo CxeéMaM M CXeMATHUYHBIM PpHCYHKadM, COCTaBJ/IATb CXE€MbI
3JIEKTPUUECKHX HEHEﬁ C TIocdimedoBaTe/IbHBIM W I1dpad/li€/IbHbBIM
coeaqrHEeHHEM 5J/IEMEHTOB, pa3/inydas YC/IOBHbBIE 0003HaueHus

3/IEMEHTOB 3/IeKTPUYECKUX Liernen

1.16

MPUBO/IUTh  TPUMEPhl  (HAaXOAWUThb WHGMOPMAIMIO O TPUMEepax)
MpaKTUUYeCKOro MCI0JIb30BaHusl (HM3UUeCKUX 3HaHWUW B IMOBCeIHEBHOM
KU3HU i obecrieyeHusi 06e30MacCHOCTM TP OOpalleHuH ¢
npubOpaMy ¥ TEXHUUYECKMMHU YCTPOMCTBAMM, COXPAHEHUS 3/[0POBbsI U

co0JTr0/IeHNst HOPM 9KOJIOTHUeCKOTo TIOBe/leHHsI B OKpY»Katollleii cpefie

1.17

OCYILL[eCTBJISITh NTOUCK UH(OpMaLK (HU3NUeCKOro COZep>KaHusl B CeTH
VHTepHeT, Ha OCHOBe WMEIOLIMXCS 3HAaHWKW M IyTéM CpaBHEHUS
[IOTIOJIHUTE/IbHBIX MCTOYHUKOB BbIIEISATh MH(OPMALMIO, KOTopas

ABJIAETCA HpOTHBOpeqHBOﬁ W/TH MOXKET OBITh HEAOCTOBEPHOﬁ




1.18

WCII0/Ib30BaTh TPU  BBITIOJHEHWM yueOHBIX 3aZlaHUM  Hay4HO-
TOMY/ISIPHYI0  JIUTepaTypy (M3U4YecKoro cojep)kaHusi, CIpaBOYHbIE
MaTepuasbl, pecypcbl ceTd VIHTepHeT; BiajeTb IpUEMaMU
KOHCIIEKTHPOBaHHUSI TeKCTa, Tpeobpa3oBaHust MHGOPMALA U3 OIHOU

3HAaKOBOM CUCTEMBI B IPYTYIO

1.19

co3/jaBaTh COOCTBEeHHbIe MMHMChbMeHHbIe U KpPaTKHe yCTHbIe COOOIeH s,
000011ass MH(GOPMALMI0 M3 HECKONbKUX HMCTOYHHUKOB (DH3MUECKOTOo
COZiep)KaHUsl, B TOM UHC/Ie MyOJMYHO TIPe/CTaB/SATb Pe3y/IbTaThl
NIPOEKTHOM WM UCC/Ie[0BaTelbCKON  [1eSTeJIbHOCTH, TpPU  3TOM
rpaMOTHO HCIO/Ib30BaTh M3yUeHHBbIM IMOHATUMHBIN anmnapar Kypca

(I)I/I3I/IKI/I, COTIPpOBOXXO4Th BBICTYIT/IEHHUE Hpe3EHTaLII/IEI7I

1.20

TIIPY BBITIOJIHEHWU yueOHBIX MPOEKTOB U WCC/IeJOBaHUM (DM3MUeCKUX
TIPOLIECCOB pacIipefiesiiTh 00s13aHHOCTH B TPYyIIle B COOTBETCTBUM C
MOCTaB/IeHHbIMUA ~ 3ajlauaMy, C/eJUTb 3a BbINIOJHEHWEM Il/laHa
JIeWCTBUM U KOPPEKTUpPOBaTb  €ro, aJeKBaTHO  OL€HMBAaTh
CcOOCTBeHHBIM BK/IaJ, B [IeSTeJbHOCTb TPYIIbl, BLICTpaUBATh
KOMMYHUKaTUBHOe  B3alMOJIeHiCTBHe,  TpOSB/SA  TOTOBHOCTb

paspeliaTb KOHQIUKTbI

9 K/IACC

Kopg
NpoBepsieMoro
pe3y/ibTara

IIpoBepsiemblie NpeAMeTHBIE Pe3y/IbTaThl 0CBOeHHsA 0CHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMbI 0CHOBHOTO 0011iero o0pa3oBaHus

1.1

HCI10/Ib30BdATh U3YYE€HHbIE TTOHATHA

1.2

pa3/nyaTh sBJI€HHA II0 OIMKMCAHHWIO HMX XdPadKTE€PHBIX CBOMCTB U Ha

OCHOBE€ OIIBITOB, AEMOHCTPUPYHOIHUX OdHHOE CbI/BI/I‘IECKOE sBJ/IeHHre

1.3

pacrio3HaBaTh TMpOsiB/ieHWe U3Y4YeHHBbIX (U3NUeCKUX sBJIeHUA B
OKpy’KarollleM MHpe, B TOM 4Yuc/Ie (pU3NuUecKue sIBJIeHWUst B NPUPO/e,
NPY 3TOM TI€PEeBOJUTDH MPAKTUUECKYIO 33/jauy B yueOHYIO, BBIAESAThH

CyllleCTBeHHbIe CBOMCTBA (MPU3HAKKM) (hH3UUeCKUX SBIeHUN

1.4

OIMUCBIBATE H3yYE€HHbIE CBOMCTBAa Te/l U (l)I/I3I/II-IECKI/Ie sSABJ/IeHNs,
HCII0/Ib3yA Cl)I/IBI/I‘-IECKI/Ie Be€/IMUMHBI, TIIpU OIIMCAHWKU TIPABHUJIBHO
TPAKTOBATH (1)H3quCKHﬁ CMBICJI HCIOJIb3yeMBbIX BeJIMYHH,

0003HaueHNsl ¥ eVHULIbI (PU3NUECKUX BeIWYMH, HAXOAUTh (OPMYJIBL,




CBSI3bIBAIOLL{ME  JIaHHYI (PU3MUYECKY!0 BeJUUMHY C JApYIrUMHU
Be/IMYMHAMH, CTPOMTb TpapUKud  H3yUYeHHbIX  3aBUCHUMOCTeN

(I)I/I3I/I‘JGCKI/IX Be/IMUHH

1.5

XapakTepu30BaTh CBOWMCTBA Tesl, (U3UUYeCKue SIBJIEHUS] U TPOLeCChl,
WCIO/b3ysl HW3Yy4YeHHble 3aKOHbI, TIPU S5TOM [laBaTb CJIOBECHYIO
(opmMy/MpDOBKY 3aKOHa M 3alKCbiBaTb €ro MareMaThuyeckoe

BbIpa)KeHUe

1.6

00OBSCHATH (hM3MUECKHe TIPOLIeCCH U CBOWCTBA TeJl, B TOM YWCJ/Ie U B
KOHTEKCTe CUTyaldd TpPaKkTHKO-OPMEHTUPOBAHHOIO  XapakTepa:
BBISIB/ISITH IPUYUHHO-CJIE/ICTBEHHbIE CBSI3H, CTPOUTH OOBsICHEHHe U3 2
— 3 JIOTMYeCcKuX ILIaroB C MOMOLbI0 2 — 3 M3yUYeHHBbIX CBOMCTBA

(bu3nUecKux siBeHuM, (HU3nueCcKuX 3aKoHa MM 3aKOHOMEPHOCTH

1.7

pelllaTh pacuéTHble 3a7auu (onuparolivecs Ha cucreMy u3s 2 — 3
ypaBHeHHI), WUCIOMb3ys 3akKOHbI U  (OpPMYyJibl, CBsI3bIBaOIIME
¢u3nueckre Be/lMYMHBI: Ha OCHOBe aHalv3a YC/IOBUS 3aJaud
3aMMChbiBaTh KpaTKOe YyCJIOBHE, BbISB/IATH HeAOCTAalollde WU
M30BITOUHBIE JIaHHBIE, BLIOMPATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBbIE
JIS1 pelleHusi, NPOBOAUTb pPacuéTbl U OLIeHUBATb pPealMCTUYHOCTH

IMMOJIyUE€HHOI'O 3HaU€HUA Cl)I/IBI/ILIECKOI\/’I BeJIMYMHBI

1.8

pacrio3HaBaTh MpOOJiEMbl, KOTOPble MOXKHO DEIIWTb TIPU TIOMOLIA
(Gu3MUeCcKrX MeTOZ0B, MCIIO/b3ysl OMMCAHWe UCC/Ie/IOBaHUs, BbIE/SATH
TpoBepsieMoe TpeJIoIoKeH e, OLIeHMBAaTh MPaBWILHOCTh IOPSAKa
NpOBeJIeHUs]  UCC/Ie/|OBaHMsl, JleflaThb BbIBO/bL, MHTEepPNpeTHpoBaTh

pe3y/bTaThl HabMIOIEHUH U OTILITOB

1.9

MPOBOZIUTH OMBITHl TI0 HaOMOJeHHI0 (U3NUeCKUX SIBIeHUH WU
(GU3MYeCKNX CBOWCTB TeJ: CaMOCTOSTebHO COOMpaTb YCTaHOBKY M3
130bITOYHOTO Habopa 000py/IOBaHMs, OMUCHIBATH XOZ, OIbITA U €ro

pe3y/ibTaThl, HOPMY/IMPOBATh BHIBO/IbI

1.10

MPOBOAUTL TpPH HeOOXOJUMOCTH CEpPUI0 TIPIMBIX H3MepeHHH,
orpefiesisisi CpefiHee 3HaueHHe H3MepsieMOW BenUuuHbl ((POKyCHOe
paccrosiHie cobuparoieii MH3b1), 000CHOBBIBaTH BLIOOP crocoba

H3MepeHus (M3MepUTeIbHOTO TIprbopa)

1.11

MMpOBOAWTE HCC/IeJO0BaHHE 3aBUCHMOCTeH (1)H3I/Iq€CKI/IX Be/IMYHUH C
HCII0/Ib30BAHHUEM TIPAMBIX H3MEPEHHﬁI IJIaHKUPOBATh HMCC/IeI0BaHHE,

CaMOCTOSITeJIbHO COOMpATh YCTAaHOBKY, (PUKCUPOBATh pe3y/bTaThl




HOJ'IyLIeHHOI‘/JI 3dBHCHMOCTH (bI/I3I/IIIECKI/IX BeJIMYMH B BHE Ta6J'II/II_H/I

FpaCl)I/IKOB, JeJ/1aTb BBIBOJEI 110 pe3y/ibTaTaM MCC/1eJ0BaHusA

1.12

MPOBOJIUTh ~ KOCBEHHble  M3MepeHUsi  (U3WUYEeCKUX  BeJMUMH:
IUIaHUPOBaTh U3MepeHHsl, COOMpaTh SKCIIePUMEHTAIbHYI0 yCTaHOBKY
Y BBINOJIHATL W3MepeHus, Cjefysl IpeJoKeHHOW WHCTPYKLMH,
BBIUUC/ISATh 3HAaueHWe BeIMUMHBI W aHaJIu3MpOBaTh IOJyueHHble

pe3y/bTaThl C yUETOM 3a/JaHHOM TOTPEIIHOCTA U3MepeHU

1.13

cobmofaTh TIpaBWa TeXHWKW Oe3ormacHOCTH Tipu  pabore C

nabopaTopHBIM 000py/J0BaHUEM

1.14

pa3nuuaTb OCHOBHble TPU3HAKK M3YYEHHBIX (U3UUECKUX MOJesei:
MaTepuasibHasi TOUKa, abCoIOTHO TBEP/0€e Teso, TOUeUHbIM NCTOYHHK
CBeTa, JIy4, TOHKas JIMH3a, IlaHeTapHasi MOJe/lb aTOMa, HYK/JIOHHast

MO/ieJib aTOMHOTO si/ipa

1.15

XapaKTepu30BaTh TIPUHIUIMBI /IeHCTBUS HW3yUeHHBIX TIPUOOPOB U
TeXHAYECKUX YCTPOMCTB C OMOPOM Ha WX OINUCAHUSs, HCIOJb3Yys
3HaHHWSA O CBOMCTBaX (DM3WUECKHUX SBJAGHWA U HeoOXoJuMble

¢du3nueckre 3aKOHOMEPHOCTH

1.16

WCMO/Mb30BaTh CXeMbl U CXeMaTU4yHble PUCYHKM U3YYeHHBIX
TEXHUUECKUX  YCTPOUCTB, M3MepUTe/IbHBIX niprbOpoB U
TEXHOJIOTHUECKUX TPOLIECCOB TP PeIIeHUH yueOHO-TTPaKTUYeCKUX
3aJjau, ONTUYeCKUe CXeMbl J/isi TOCTPOeHUs M300pakeHUi B MJIOCKOM

3epkasie ¥ cobuparoleil TMH3e

1.17

NPUBOJUTL  TMpUMephbl  (HAaXOJUTh HMHGMOPMALMI0 O TPUMEepax)
MPAaKTUYEeCKOT'0 MCTO/Ib30BaHUs (DU3UUECKUX 3HAaHUU B MTOBCEJHEBHOMN
JKU3HM i obecrieueHust 6e30macHOCTH TIpU  oOpaleHdd ¢
npubOpaMu ¥ TEXHUUYECKUMU YCTPOMCTBAMH, COXPaHEHHS 3/10POBbs U

COGJ’II-OAGHI/IH HOPM 3K0JIOTHY€CKOT' O IMoBejeHNA B OKPy'}KaI-OLLIEI‘/JI cpege

1.18

OCYILIeCTBJISITh MOMCK UHPOPMaLUU (PH3UUECKOTO COZlep>KaHUs B CeTH
WNHuTepHeT, camocTosiTe/ibHO — (GOPMY/IHMPYs TIOMCKOBBIM  3ampoc,
Haxo[WTb MYTA  Ofpe/iejieHdss  JOCTOBEPHOCTU  T0JIydeHHOMU
vH(bOpMallid Ha OCHOBE MMEIOIIUXCSl 3HAHUW U [IOTOJTHUTE/IbHBIX

HNCTOYHHMKOB

1.19

WCMO/Mb30BaTh TIPYM  BBIMOJIHEHWM  y4eOHbIX 3aJjaHWl  Hay4yHO-
MOMYJ/ISIPHY0 JIUTepaTypy (U3MUecKoro cofep>kaHus, CIpaBOUHBIE

Marepuasbl, pecypcbl cetd VIHTepHeT; BjafeTb TNpUEMamMu




KOHCITeKTHPOBaHUs TeKCTa, rpeobpa3oBaHusi WHGOPMALUK U3 OJHOMN

3HAKOBOM CUCTEMBI B IPYTYHO

1.20

co3faBaTh COOCTBEHHBbIE THChMEHHbIE W YCTHble COOOIIeHHWs Ha
OCHOBe MWH(OpPMaLMUM U3 HECKOJbKUX WCTOYHUKOB (PU3NUECKOrOo
CofiepKaHusl, MyO/IMUHO TPeJCTaB/IATh Pe3y/bTaThl TPOEKTHOM WU
WCC/Ie[|0BaTe/IbCKOM  1eITe/IbHOCTH,  TNpU  3TOM  I'PaMOTHO
WCII0/Ib30BaTh U3yUeHHbIN MTOHATUMHBIN armapaT u3y4aemMoro paszesna
¢u3MKKM W COMpOBOX/AaTh BBICTYIJIEHHE TIpe3eHTaleld C y4éToM

ocobeHHOCTeN ayTUTOPUN CBEPCTHUKOB

1.21

TIPY BBITIOJIHEHWH yueOHBIX MPOEKTOB W MCC/e0OBaHWN (U3NUeCKUX
TIPOLIECCOB pacripeesisiTb 0053aHHOCTH B TPYINie B COOTBETCTBUU C
MOCTaB/leHHbIMUA ~ 3ajlauaMi, C/AeJUTb 3a BbINIOJHEHWEM II7laHa
JIeWCTBUM U KOPPEKTUpPOBaTb  €ro, aJeKBaTHO  OL€HMBATh
COOCTBEHHBIM BK/IaZi B [eSTebHOCTh TPYMIbI, BBICTPAWBaTh
KOMMYHUKaTUBHOe  B3aUMOJEMCTBUe,  TIPOsIB/isAiA  TOTOBHOCTb

paspeliiaTb KOHQIUKThI




ITPOBEPAEMBIE 3/IEMEHTBI COAEP)KAHUSA

7 KIIACC

Kop
pa3pena

Kop
3/IeMeHTa

HpOBEpHEMbIE 3J/IEMEHTHBI CO/l€PKaHUSA

®U3UKA U EE POJIb B [TIO3HAHNY OKPY>KAIOIIE'O MUPA

1.1

dusvka — Hayka O Iipupoje. SBaeHuss NPUPOABL.
dusrueckre SABJIEHUS: MeXaHWUYeCKUe, TeIulOBble,

J3JIGKTpUYeCKHe, MarHUTHbIE, CBETOBbLIE, 3BYKOBbLIE

1.2

®dusnueckue BenUuuHbL. V3MepeHue — (U3MUECKUX
BemnurH.  ®usnueckre  npubopel.  [TorpemHocTb

v3MepeHuil. MexayHapo/Hasi cructeMa e/IMHHL]

1.3

EcTecTBeHHOHayUHBI MeTOJi TIO3HaHWs: HabJrOZieHue,
MOCTaHOBKA HAy4YHOTO BOIPOCA, BBIJBU)KEHHE THUIIOTE3,
SKCIIEPUMEHT TI0 TIpOBEpKe TUIIOTe3, O0O0bsICHeHUe

Ha0/II01aeMOr0 SIB/IEHUS

1.4

Onucanue Hr3UYeCKUX SIBJIEHUM C TIOMOLLBIO MO/esieit

1.5

[MpakTrueckue paboTHI:

###Par###l13MepeHre pacCTOSTHUM.
#i#Par##l3mMmepeHre 00bEMa >XUJKOCTH W TBEPOTO
Tesa.

###Par###0npeeneHye pasMepoB MasbIX TeJl.
###Par###l13Mepenre  TemriepaTypel I[IpU  [TOMOILLU

JKUIKOCTHOTO TepMOMeTpa U JaTurKa TeMIiepaTypbl

ITEPBOHAYAJIBHBIE CBEAEHNSA O CTPOEHNN BEIIECTBA

###Par###CTpoeHure Bell[eCTBa: aTOMbI U MOJIEKYJIbI, UX

2.1 pa3mepnl.  OmnbIThl,  [lOKa3blBalolle  JAUCKPETHOe
CTPO€eHHe BellleCTBa
###Par###[prokeHne  vactul]  BemjectBa.  CBA3b

2.2 CKOPOCTU  [BW)XEHUsI UYacTWl] C  TeMIlepaTypoHu.
bpoyHoBcKoe BWwKeHUe, quddy3us

2.3 B3auMozeiicTBre YacTUL] BelljeCcTBa: TIPUTSDKeHUe U




OTTa/IKMBaHHEe

###Par###ArperaTHble COCTOSTHUSI BeIleCTBa: CTPOEHHE

ra3oB, KUJAKOCTeN WU TBEP/bIX (KPUCTA/UTMUECKUX) TeJl.

2.4 B3anMOoCBs3b MeX/y CBOMCTBaMH BeIeCTB B Pa3HbIX
arperaTtHbIX COCTOSIHUSIX M MX aTOMHO-MOJIEKYJ/ISIPHBIM
CTpPOeHHeM

2.5 Oco6eHHOCTH arperaTHbIX COCTOSTHUNA BO/IbI
[TpakTHueckue paboTh:
###Par###0UeHKa JuameTpa aTOMa MeTOJOM PsiioB (C
WCIo/ib30BaHreM (oTorpaduii).

2.6 #H##HPar###ONBITEI  TI0  HAO/MIOJEHWI0  TeryIOBOTO

paciIvpeHys ra3os.
#H##Par###ONbITEI 0 0OHApY)KeHWIO JeWCTBUS  CHJT

MOJIEKYJISPHOTO TIPUTSDKEHUST

JBVDKEHUE U B3AMO/JENCTBUE TEJ

31 MexaHuueckoe JIBUKeHUe. PaBHOMEpHOE u
' HepaBHOMEpHOe [IBIKeHUe
###Par###CKOpOCTb. Cpennsis CKOPOCTb pu
3.2 HepPaBHOMEPDHOM /IBWKeHuU. Pacuér myTv U BpemeHU
[ BUKEHUS
flBnenvie vHepuyy. 3akKOH MHepLuu. B3anmopelicTBue
3.3 Tesl KakK IPUYMHA VM3MeHeHUs] CKOPOCTU [BWKEHUS TeJl.
Macca Kak Mepa UHepTHOCTH TeJia
34 ##H##Par### notHocTh BelecTBa. CBfI3b TJIOTHOCTU C
' KOJINUeCTBOM MOJIEKYJT B e[JuHHULIe 00BEMa BeljecTBa
3.5 Cusia Kak XapakTeprCTHKa B3aUMO/IeHCTBUS Tel
36 Cuna yrpyroctd U 3akoH ['yka. V3mMepeHue cuibl C
. TIOMOLLIBIO IMHAMOMETpa
3.7 #H##Part##ABnenre TaroreHuss U cuia Tsokectu. Cuiia
. TsSPKeCTU Ha Jpyrux riaHetax. Bec tena. HeBecomocTh
38 Cuna TpeHus. TpeHue CKO/Ib)XeHUS U TpeHHe IIOKOS.
. Tpenue B 1ipyUpoje U TEXHUKE
3.9 ###Par####CnoxxeHre CW/, HarpaB/eHHbIX [0 OJHOU

rpsiMoii. PaBHOZeCTBYOII[asi CHJT




3.10

[MpakTrueckue paboTHI:

OnpefeneHrve CKOPOCTA PaBHOMEDHOTO  JIBU)KEHUS
(apyika B JKMAKOCTH, MOJE/IU  3/eKTPUUeCKOro
aBToMOOU/IsE U Tak Janee). OrmpefiesieHWe CpejHel
CKOPOCTH CKOJIbKeHWs: Opycka WiIM IIapuka Ii0
HaKJIOHHOM IUIOCKOCTU. OrnipefieieHHe  IJIOTHOCTU
TBEp/0ro Tena. OnbIThI, JIeMOHCTPUpYOIIIHe
3aBUCUMOCTh pacTsbkeHUs (Aedopmaiiuu) Mpy>KUHBI OT
TIDWIOKEHHOW  cujbl.  OMBITHL,  J€eMOHCTPUpPYHOILIKe
3aBUCUMOCTb CWUJIbI TPEHUSI CKOJIb)KeHUsI OT Beca Teja U

XapakKTepa COTPHUKACAIOIINXCS TIOBEPXHOCTeH

3.11

du3nueckue sIBJIeHUs B TIPUPO/e: MpUMepbl JBIKEHUs C
Pa3/IMUHBIMHA CKOPOCTSIMU B JKMBOM M HEXXUBOM MPHUPO/JE,

JleiCTBUe CUJIbI TPEHUS B TIPUPO/ie U TEXHUKE

3.12

Texnuueckue yCTpOﬁCTBaI AWHAMOMETP, ITOAIIWITHUKN

IABJIEHUE TBEPIBIX TEJL, )KUIKOCTE 1 TA30B

Haenenvie TBEpHoro Tena. CrocoObl yMeHbBIIEHUS U

1 yBeIUUYEeHUs /1aB/IeHus
49 [aBneHue rasa. 3aBUCHMOCTb JlaB/ieHUs rasa oT 00béMa,
' TeMIlepaTyphbl
43 [Tepesaua faByieHUst TBEPABIMU TeslaMU, XKUIKOCTSIMHU U
' raszamu. 3akoH [lackans. [THeBMaTHUeCcKre MallHbI
3aBUCHMOCTb  [IaBJIEHUS]  JKUJKOCTH OT  TJIyOWHBI.
4.4 I'uapoctaTrueckuil apasiokc. CooOIaroImecs CoCypl.
I'nppaBnrueckye MexaHu3Mbl
AtMmocdepa 3emnu u atMocdepHoe AaBieHre. [IpuurHel
s CYIIeCTBOBaHUSI BO3AYIIHOM 000/0uku 3emmn. OrbIT
' Toppuuesniv. 3aBUCUMOCTh aTMOC(HEPHOTO AaB/IeHHUST OT
BBICOTBI HaJ| YDOBHEM MODsI
46 V3mepenne arMocdepHOro gasjeHus. I[IpuOopel st
' V3MepeHusi aTMOC(epHOro /iaBJieHUst
4.7 [eiicTBHe >XUIKOCTM W rasa Ha MOrPY)XEHHOe B HUX

Teno. BeiTankuBatoljasi (apxuMezioBa) cuaa. 3aKoH

Apxumeza




4.8

IlnaBanue Tesn. Bo3ayxomnnaBaHue

4.9

[TpakTHUeckue paboThI:

VccnenoBanve 3aBUCHMMOCTM Beca Tela B BOJe OT
00béMa TMOTPY)KEHHOM B JKUAKOCTb YaCTU Tejla.
OrnpesiesieHre BBITA/IKMBAIOLLEH CUIbI, JeHMCTBYIOLeN Ha
Teno, TOrPy)XEHHOe B  JKAJAKOCTb.  [IpoBepka
HEe3aBHCHMOCTH BBITA/IKUBAIOLLEH CHUIIbI, JeWCTBYIOLLEN
Ha Tel0 B JKUAKOCTH, OT Macchl Tena. OmbITHI,
JEMOHCTPUPYIOIIIie  3aBUCUMOCTb  BbITaJIKMBAIOLIEN
CWIBI, JECTBYIOIIEH Ha Tel0 B >KUAKOCTH, OT 00BEMa
MOrPY>KEHHOM B >XMJKOCTb YacCTU Tejla U OT IJIOTHOCTH
JKAOKOCTA.  KOHCTpyuMpoBaHMe — apeomeTpa WM
KOHCTPYMpOBaHue  JIOAKM W  OmNpefenieHHde  eé

rpy30M0AbEMHOCTU

4.10

dusnueckue AB/1eHUsA B npupoje: B/IWsIHHE
aTMOCCbepHOI’O JaBJ/IeHHs Ha >KHUBOM OpraHusM, Il/laBadHHe

pbIO

4.11

TexHuueckre yCTPOWMCTBA: COOOIIAIOIINECS COCY/IB,
YCTPONCTBO BOZOMNPOBOJA, THApPaBIAYECKUN TIpecc,
MaHoMmeTp, OapomeTp, BbICOTOMeED, TOPILHEBOW Hacoc,

apeoMeTp

PABOTA, MOIIIHOCTDb, DHEPI'UAI

5.1 MexaHnueckasi paboTa

5.2 MexaHunyeckast MOLLJHOCTb

5 3 [TpocThle MeXaHW3MbI: pblyar, OJIOK, HaKIOHHas

' IIJIOCKOCTb. [IpaBrio paBHOBeCHs pplyara

5.4 [TpumeHeHye paBU/ia PaBHOBECHS pbluara K 010Ky
«30/10TO€  TpaBWIO»  MexaHuku.  Ko3dduimeHt

5.5 I10/1e3HOr'0 JleNiCTBUS MeXaHU3MOB. IIpocTeie
MeXaHH3MbI B OBITY U TeXHHUKE

5.6 [ToTeHanbHas SHEPryy Tena, MOAHATOr0 Haf, 3eMJIEn

5.7 Kunetnueckas sHeprus

5.8 [TonHas MexaHuuecKas 3Heprus. 3aKOH W3MEeHeHUs U

COXpPaHEHUA MeXaHUUeCKOM SHepruu




5.9

[TpakTHueckue paboThI:

#i#Par###Onpenenenve paboOTbl CUMBI TPeHUs TIPH
pPaBHOMEDHOM [IBIDKEHHMU Tejla [0 TOPU30HTaIbHOM
NoBepxHOCTU. MccnenoBaHve  yC/IOBUM  paBHOBECHS
pbluara. UM3smepenue KIIJ| HakIOHHOW TMJIOCKOCTH.

M3yyeHune 3aKOoHa COXpaHeHHWs MeXaHUUEeCKOM SHeprun

5.10

du3nueckue sBIEHUS B TMpUpOJe: pbluyark B Tese

Ye/iI0BeKd

5.11

Texnuueckue yCTpOﬁCTBaI pbI4ydr, HOABH)KHBIﬁ n
HEHOABH)KHbIﬁ 6J'IOKI/I, HaKJ/IOHHAaA IIVIOCKOCTb, IMMPOCThIe

MeXdaHHU3MEI B 6BITy

8 KV/IACC

Kopg
pa3jena

Kopg,
3/IeMeHTa

IIpoBepsiemMble 3/1eMeHTHI CO/iepP)KaHHUA

6

TEITJIOBBIE ABJIEHVA

6.1

OcCHOBHBIE  TIO/IOKEHUSI  MOJIEKY/ISIPHO-KUHETUUeCKON
TEOPUM CTpOeHMs BeljecTBa. Macca U pasmepbl
MoJieKy/s.  OmnbITbl, MOATBEP)KJAIOLUe  OCHOBHbIE

I10JIO’KeHUA MO]IEK}U'IHPHOKHHETHHECKOﬁ Teoprun

6.2

Mopgenu  TBEpAOrO, JKUJKOTO W Ta3000pa3HOro
cocTosiHui BelljecTBa. Kpucramiuueckve U amopgHbIe

Tena

6.3

OOmbsicHeHHEe CBOWCTB ra3o0B, KUAKOCTeH W TBEPABIX Tes
Ha OCHOBe TIOJIO)KEHUM MOJIeKY/IIPHOKUHETUUeCKON

TEeOpUU

6.4

CmauuBaHue U KalluJIsIpHBIE ABJI€HUA

6.5

TernoBoe pacuipeHre 1 CKaTre

6.6

Temniepatypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO

TeIlJIOBOI'o ABVW)XeHHWA UaCTHUL]

6.7

BHuyTtpennsist sHeprusi. CriocoObl U3MeHeHUs BHYTpeHHel

SHeprvu: Terviorepenada U CoBepiieHnue pa60TbI




Buzbl Terornepesiaun: TeryiONPOBOJHOCTh, KOHBEKIIUS,

6.8

H3/lyyeHHue

KomuectBo  TerioTel.  Y[enpHas — TeIJIOEMKOCTb
6.9

Bell[eCTBa

TeryiooOMeH ¥ TeIUIOBOe paBHOBecHe. YpaBHEHHE
6.10

TeryIoBoro OanaHca

[InaByeHve U oTBepJeBaHKUe KPUCTA/UIANUECKUX BelecTB.
6.11

Y nenbHas TeruioTa ruiaBieHUs

[Tapoobpa3oBanve ¥  KOHZeHcauusi.  VcrapeHue.

Kurnienne. YgenpHas  Teryiota  IapooOpa30oBaHMS.
6.12

3aBUCHMOCTb TeMIlepaTypbl KUMEHUs OT aTMOC(epHOro

JlaBJIeHusI
6.13 Bnaxnocts Bo3myxa
6.14 OHeprus TOIUIMBA. Y ie/lbHasl TeryioTa CropaHus

[MpuHUMNBEl  paboThl  TermioBbIX aABurarenert  KII/]
6.15 TeIJIOBOro Asuraresisl. TeryioBele ABUraTtead W 3alliyra

OKpY>Katolllel cpejibl

3aKOH COXpaHeHUs U IpeBpalljeHUs: SHepryuy B TeIJIOBbIX
6.16

ripolieccax
6.17 [TpakTHUeckure pabOThI:

#H##Par###ONBITEI 0 00HAPY)KEHWIO JeMCTBUSL  CHUII
MOJIEKYJIIPHOI'O TIPUTSDKEHUS.

###Par###OMNbITBl 110 BbIPALLMBAHUIO  KPUCTAJIIOB
TOBapeHHOM COIM WU caxapa.

##HPar###0ONbITEL  TI0  HAO/MIOIEHUIO  TETJIOBOTO
paclIvpeHys ra3oB, )XUAKOCTeH U TBEPBIX TeJl.
###HPar###OrpeieieHre JaBlieHUsT BO3ZAyxa B OassioHe
LITIpULIA.

H#HH##Par###ONBITEL, @MOHCTPUPYIOLLe  3aBUCHMMOCTD
JlaB/ieHNsl BO3ZlyXa OT ero o0ObéMa W HarpeBaHWs WU
OXJIaXKIeHUS.

###Par###IpoBepka TUNoOTe3bl JTUHENMHONW 3aBUCUMOCTU

JUIMHbI  CTOJIOMKA JKUJIKOCTH B TEePMOMETPHUECKON




TpyOKe OT TemriepaTyphbl.

#i#Par#t#Habmogenne Vi3MeHeHUs BHYTPEeHHeM
SHEPrWY Tejla B pe3yJibTaTe Teriornepeaud U paboThI
BHELLHUX CUJIL.

###HPart##liccnenoBanie sB/IeHUS TeriooOMeHa TpH
CMeLIMBaHWUU XO0JIOAHOW U ropsiuer BOJBbI.
###Par###0Onpeenenue KOJINUecTBa TeIlIOTHI,
TMOJIly4YeHHOTO BOZOM TpU TeryioobMeHe C HarpeTbiM
MeTa/lJIM4eCKUM LIUJIMH/POM.

###Par###0npeenene  y/e/lbHOM  TeMIOEMKOCTH
Bell[eCTBa.

###Par###lccneoBaHye npoLecca UcrapeHus.
###Par###OnpeeneHe  OTHOCUTELHOM  BJIG)KHOCTH
BO3/yXa.

####Par###0rnpesieneHre y/ie/IbHON TeIUIOThI I/1aB/IeHUS

nba.

6.18

dusnueckue sBeHUs B TIPUPOZie: TIOBEPXHOCTHOE
HaTsDKeHWe W KalwuUIspHble $IBJIeHUs B TIPUPOJE,
KPUCTA/UTBl B TIPUPO/e, n3nydeHrne COJHIIA, 3aMep3aHue
BO/IOEMOB, MOPCKHe Opu3bl; 00pa3oBaHUe POCHI, TYMaHa,

HHed, CHera.

6.19

TexHruyeckue  yCTPOMCTBA:  KalWUISAPbl, TMpPUMepbI
VICTI0JIb30BaHUsl KPUCTAJIOB, >XUJKOCTHBIM TEPMOMETP,
JAaTUMK TeMmIlepaTypbl, TepMOC, CUCTeMa OTOIUIEHUS
JIOMOB, THUTPOMETpbI, TICUXPOMETp, MapoBas TypOuHa,

ABUIaTe/Ib BHYTPDEHHEI'0 CropaHud.

SJIEKTPUUYECKUWE U MAT'THUTHBIE ABJIEHNA

7.1 JnekTpu3auus Ten. JIBa pojia 3/1IeKTpUUECKUX 3apsifioB
B3aumogieiicTBre 3apsbkeHHbIX Tel. 3akoH KysioHa

7.2 (3aBUCKMMOCTb CUJIbI B3aUMOZENCTBUS 3apsDKEHHBIX Tesl OT
Be/TMYMHBI 3apsiZIOB U PaCCTOSIHUSL MEXXY TelaMH)

7.3 DJieKTprdeckoe T1oJie. HanpsokEHHOCTh 3/1eKTPUYeCKOro

nosisi. [IpUHLMIO Cyneprio3vLvM 3/1eKTPUYEeCKUX TMosen




(Ha KaueCcTBEHHOM YPOBHE)

HocuTtenu »sneKTpUUecKHUx 3apsiioB. JDJjieMeHTapHbIN

7.4 s/1eKTpruuecku 3apsg. CtpoeHne atoMa. IIpoBogHUKY 1
[V3JIeKTPUKHU
7.5 3aKOH COXpaHeHUsl 3JIEKTPUUEeCKOro 3apsia
26 ONeKTpUYecKur  TOK.  YUIOBUSL — CYLeCTBOBaHHUSA
' 3J1eKTPUUeCKOro TOKa. MICTOUHMKU [TOCTOSTHHOT'O TOKa
HeticTBus 3/71eKTPUUECKOro TOKa (TeruioBoe,
7.7 XUMHYECKOe, MarHuTHOe). OJIeKTPUYeCKUd TOK B
JKUAKOCTSIX M rasax
. Onektpuyeckass LUernb. Cwia TOKa. OJIeKTpAUYeCKoe
' HanpsKeHue
79 CornpotuBrienue IIPOBOJHYKA. Y pensHoe
‘ COIPOTHUBJ/IEHME Bell[eCTBa
7.10 3akoH Oma Jij1s1 yuacTKa Liernu
[TocnemoBatenbHOE UM Mapajulie/ibHOe — COeMHEeHHe
7.11
TIPOBO/IHUKOB
Pabota W MOIIHOCTb 3/IEKTPUUECKOTO TOKa. 3aKOH
7.12
Lbxoysig — JleHua
713 OneKkTpuueckue LeNu W TMOTPeOUTeNr 3eKTPUUeCKOU
. sHepruu B ObiTy. KOpoTKOe 3aMbIKaHue
[TocTosiHHBIe MarHWTHL. B3anMozelcTBUe IOCTOSTHHBIX
7.14
MarHuToB
715 MaruutHoe T1i071e. MarHuTHOe T1IO/Ie 3eM/Id U ero
' 3HaueHue [i/151 )KU3HU Ha 3emJie
716 OmnbIT OpcTesa. MarHuTHOe T110J1e 3/IeKTPUUEeCKOrO TOKa.
' [IpyMeHeHVe 371eKTPOMarHUTOB B TEXHUKE
[JenicTBMe MarHWTHOrO MOJSI Ha TNPOBOJHUK C TOKOM.
717 OneKTpoJBUrare/ib IOCTOSSHHOIO TOKa. Vcriosb3oBaHue
. 3/IeKTpO/IBUTaTe/lell B TeXHUUECKHMX YCTPOMCTBAX U Ha
TpaHCIOpTe
7.18 Onpitel @Papages.  fIBneHue  371€KTPOMarHWTHOU




nHaykuuu. [Ipasuo JleHna

DJIeKTpOreHepaTop. Crioco0mI MOIy4YeHust
7.19 3JIEKTPUYECKOM  SHEepruHu. OJIeKTPOCTaHIUM  Ha
BO300HOB/ISIEMbIX HCTOYHHKAX YHEPTHU
7.20 [TpakTHUeckure pabOThI:

OmbITEI TIO HAO/TIOAEHUIO MeKTPU3alMy Tell UHAYKLIVeH
Yl TIPY COTTIPUKOCHOBEHHHU.

WccnenoBanne [1eWCTBUSL  37€KTPUYECKOTO0 TOJST  Ha
MPOBOJHUKU U IU3/IEKTPUKH.

Cbopka W mipoBepka PpabOTHI 3JIEKTPUYECKOW TIienu
MOCTOSTHHOT'O TOKa.

W3mepenue u peryyivpoBaHue CUIbl TOKa.

N3mepenue U peryivpoBaHue HalpsoKeHUs.
VccnenoBanyve 3aBUCMMOCTH CUIIBI TOKA, UAYILErO yepe3
pe3uCTop, OT COMPOTHBJIEHUS] PE3UCTOPAa M HaNpsDKeHUs]
Ha pesucTope.

OnbIThl, JIeMOHCTpPUPYIOL1e 3aBUCHUMOCTh
3JIEKTPUYECKOI0 COIPOTHBJIEHUS] TPOBOJHUKA OT €ro
JJIVHBI, TIJIOL[a/IA [TONIepeyHoro ceyeHust U MaTepurarna.
[IpoBepka TmpaBW/ia C/IOXKEHUS] HaMpsDKeHWW Tpu
MOC/IeJOBaTe/IbHOM — COeJUHEHUM [JBYX Pe3UCTOPOB.
IIpoBepka mpaBua [/1s1 CUIbl TOKA INPU Iapasie/lbHOM
coeMHeHWW  pe3ucTopoB.  OmpeseneHrie  pabOTHI
3JIeKTPUUeCKOr0 TOKa, WAyIlero uvepe3 pe3ucTop.
OrnpesesieHde  MOLLHOCTM  3JIEKTPUYECKOTO  TOKa,
BbIZle/IIeMOU Ha pesucTope. VccieoBaHre 3aBUCMMOCTH
CWIbI TOKa, UAYLIEro yepe3 JaMIIOUKY, OT HarpsDKeHUs
Ha Heli. Onipesiesienre KIT/I HarpeBarensi. ViccnenoBaHue
MarHMUTHOTO B3aUMOJENCTBUSI TIOCTOSTHHBIX MAarHWTOB.
N3yueHre MarHUTHOTO MOJIS1 TOCTOSSHHBIX MarHUTOB TIPU
uxXx o0beAMHEHWHM W  pa3jesieHud. VlcciemoBaHue
JIeMCTBUSI 3IEKTPUYECKOT0 TOKA Ha MarHUTHYIO CTPEJIKY.

OnbIThl,  JE€MOHCTDUDYIOIIME  3aBUCUMOCTb  CHJIbI




B3aMMO/IeMCTBUSI KaTyLIKKA C TOKOM U MarHuTa OT CUJ/IbI
TOKa W HampaB/eHWs TOKa B Karyuike. l3yueHue

AEﬁCTBHH MdIrHUTHOT'O TIIOJid Ha IIPOBOAHHMK C TOKOM.

KoncTpyrpoBanue v HU3ydyeHue paboThi
3/IeKTPOABUTATEJISI. N3smepenne KI1J
3J1eKTPO/BUraTeIbHOU YCTaHOBKH. OnbIThI o

HCC/1eJO0BAHUIO SIBJIEHUS BHEKTpOMaFHHTHOﬁ WHAYKINN:
nccjaeg0oBaHue W3MEHeHWII 3HadeHus U HallpaBJ/IEHHUsA

VHZYKLIMOHHOTO TOKa

dusnueckre sBJEHUS B TIPUPOJE: SJIeKTpPUUeCKHe
sBjieHUsT B atMocdepe,  37eKTPUUYECTBO  JKUBBIX
7.21 OpPraHW3MOB, MarHUTHOe Tojie 3eM/id, Apelid To/oCoB,
POJIb MarHUTHOTO TOJIS /IJIs1 JKU3HU Ha 3emJie, MOJISIpHOe

CHUsiHHEe

TexHUuyecKue yCTPOMCTBA: 3JIEKTPOCKOII, aMIlepMeTp,
BOJIETMETP, PeocTaT, CUETUMK 3/IeKTPUYeCKOU SHepruy,

3/IEKTPOOCBETUTE/IbHbIE  TPUOOPBI,  HarpeBaTe/bHbIe

.22 3JIEKTPOTTPHUOOPEI (mpumepsr), 37IeKTpUYecKue
rpefloXpaHUTeNd, SJIEKTPOMArHuT, 3J1eKTPOABUraTe/lb
TIOCTOSIHHOT'0 TOKA, FeHepaTop MOCTOSIHHOI'O TOKa
9 K/IACC
Kopg,
paszern Kog snemenra [IpoBepsiemble 3/1eMeHTBI COLEepyKaHUs
a
8 MEXAHWYECKUE ABJIEHUA
81 Mexannueckoe BwKeHuWe. MarepuasnbHas —TOUKa.
' Cucrema otcuéra
8.2 OTHOCHTE/IbHOCTh MeXaHUUeCKOTO JBUKEeHUS
8.3 PaBHOMepHOe MpsiMOJ/IMHEHOe JABWKeHNe
8.4 ##HPar###HepaBHOMepHOe MPSIMOJIMHENHOE [BW)KEHHE.
CpefHsii ¥ MIHOBEHHasi CKOPOCTb Teja MpU




HepaBHOMEPHOM [JBWXE€HHWHN

YckopeHue. PaBHOyCKOpeHHOe MpSIMOJTMHEMHOe
8> JIBIKeHHe
8.6 ##Par###CpoboHoe nageHue. OnbIThl ["amues
###Par###PaBHOMEpHOe [BUKeHUEe 10 OKPY’KHOCTH.
8.7 [Mepuon, 1 uactoTta obpaieHus. JIuHeliHas U yrJioBas
CKOpPOCTHU. L]eHTpocTpeMuTeIbHOE YCKOpEHUe
8.8 [TepBbIii 3akoH HbtoTOHA
8.9 Bropoii 3akoH HetoTOHa
8.10 Tpetuii 3akoH HbtoTOHA
8.11 #H##HPar##H#1 [pUHLUIN CyTIeprIO3ULIUU CUIT
8.12 Cwuna yrnipyroctu. 3akoH I'yka
##H#HPar###(Cua TpeHUsl: CWia TPeHUs CKOJIb)XeHUs,
813 Cu/ia TPeHusl MOKOos1, APyTrue BUbl TPEHUS
#H##Par###Cuna TsKeCTU W 3aKOH ~ BCEMUPHOIO
5.14 TATOTEeHHUs. Y CKOpeHHe CBOOOZHOTO IafieHust
815 lBwxkenve  miaHer  BOKpyr  Cosnua.  Ilepsas
KOCMUYecKasi CKOpocTb. HeBecoMOCTb U neperpysku
816 PaBHOBecre MaTepraIbHOM TOUKH. AOCOTFOTHO TBEpPZOE
TeJsI0
###Par###PaBHoBecre TBEPAOro Tesa C 3aKperiEHHOU
817 0CbI0 BpaujeHuss. MoMmeHT cubl. LleHTp TskecTr
8.18 Nmnynbc Tena. I3meHeHve umrysibca. IMIyJibC CUibI
8.19 3aKOH COXpaHeHust UMITyJIbCa
8.20 ###Par###PeakTBHOe [BUKeHUe
8.21 MexaHuueckasi paboTa ¥ MOIIIHOCTb
Pabota cun TsDKeCcTH, ympyroctd, TpeHusi. CBsi3b
8.22 3HEepPruu v paboThI
[ToTeHmanbHasi SHeprus Teja, TMOJHATOrO  Haj
6.23 MOBEPXHOCTBIO 3eMJ/Tv
8.24 [ToTeHLManbHAas SHEPryst CKaTOM MPY>KUHbI
8.25 ###Par###Kunetnueckass  sHeprusi.  Teopema 0

KWHeTUYeCKOU SHepruun




8.26

###Par###3aKoH coxpaHeHHUs MeXaHUUeCKOW SHepruu

8.27

[TpakTHUeckue pabOThI:

OrmpefiesieHrie CpefiHel CKOPOCTH CKOJIbXKEeHHsI Opycka
WIM [BWKEeHMs llapyuKa II0 HaK/JIOHHOM IIOCKOCTH.
OnpefiesieHre yCKOpeHUs! Tejla NPU PaBHOYCKOPEHHOM
JIBVDKEHUM T10 HAaK/TIOHHOM TJIOCKOCTH.

VccnenoBanve 3aBUCUMOCTH IyTH OT BpPeMeHM IIpU
PaBHOYCKOPEHHOM /IBIKeHUH Oe3 HayaIbHON CKOPOCTH.
[TpoBepka rumoTespl: ec/id IPU PaBHOYCKOPEHHOM
JBWKeHWU 0Oe3 HavalbHOW CKOPOCTH TYTH OTHOCSTCS
KaK psi HeYeéTHBIX 4uCesl, TO COOTBETCTBYIHOILIME
NIPOMEKYTKHA BpEMEHU O/IMHAKOBBI.

VccenoBaHre 3aBUCMMOCTU CUJIbI TPEHUSI CKOJIbXKEeHHSsI
OT CWIbl HOpPMalbHOro JaBieHus. OmnpejeneHve
Koa(duiiveHTa TpeHUsi CKo/ibkeHHUsi. OrmnpeseneHve
)KECTKOCTU TIpY>KuHbI. OrnpesiesieHre pabOTbl  CUJIbI
TPeHUs1 TIpM DPaBHOMEPHOM /IBIDKEHMM Tejla TI0
TOPU30HTA/IbHOUM MOBepXHOCTU. OrmpezesieHue pabOThI
CWIbl  YOpyrocTd TIpU  NOAbEMe  TIpy3a C
WCTIOMb30BaHUEM  HEMOJBWKHOTO U TO/BWKHOTO

O/I0KOB

8.28

®du3nueckue sSBIEHUS B rnpupoje: npuirvBbl U OTJ/IUBEI,
ABH)KE€HHEe I1JIdHET ConHeuHoit CHUCTEMBI, pPE€AKTHBHOE

ABWKEeHHE JXMBBIX OPraHrU3MOB

8.29

TexHuuyeckue  yCTpPOWCTBA:  CIHUJOMETP,  /JaTYMKHU

TOJIOKeHKA, PACCTOAHNA 1 YCKOPEHNSs, PAKEThI

MEXAHHNYEC

KUE KOJIEBAHMSA N BOJIHBI

9.1

KonebarenbHoe aBrkeHre. OCHOBHbIE XapaKTepUCTHUKH

KoJsieOaHuW: TIepro/, YacToTa, aMIIUTY/ A

9.2

MaTtematuueckuii u TIPY>KUHHBIN MasiTHUKHU.

[TpeBpailjeHre SHEPTUM TIPU KOJ1e06aTeTbHOM JBH>KEHUU

9.3

3aTyxatompye KosieOaHus. BbIHY)KZeHHble KoiaeOaHusl.

Pe3onanc

9.4

Mexanuueckre BOJIHBL. CBOMCTBA MeXaHUUYECKUX BOJIH.

HPOAOHBHLIE W TIOTIepeydyHbI€ BOJIHBI. ,Z[]'II/IHEI BOJIHbI U




CKOPOCTh e€ pacrpocTpaHeHusi. MexaHWdecKre BOJTHBI B

TBEDPJOM TeJie, CeCMUYECKUEe BOJIHBI

9.5 3ByK. I']pOMKOCTB U BbICOTa 3ByKa. OTpakeHHe 3ByKa
9.6 VHdpasByK U yabTpa3BykK
[MTpakTrueckue paboThI:
OmpefiesieHde  4YaCTOTbl M Tepuoja  KomebaHuid
MaTeMaTHUuecKoro MasiTHUKaA.
OrmpefiesieHde  4acTOTbl M Iepuoja  KosebaHuit
MIPY>KWHHOT'O MasiTHHUKA
97 VccnenoBanve  3aBUCMMOCTU — Tiepuojia  KoseOaHUi
' NOJBEIIEHHOTO0 K HWUTU TIpy3a OT [J/WHbl HUTU.
WccnenoBaHve  3aBUCMMOCTH  Tlepuoja  KosjebaHUi
NIPY’)KMHHOTO MasiTHUKa OT Macchl rpysa. IIpoBepka
He3aBUCHMOCTH repuoja KosiebaHmi Ipy3a,
TNIO/J|BEIIEHHOT0 K HUTH, OT MaccChl rpy3a U KECTKOCTH
NIpY’KUHBL. VI3MepeHre ycKOpeHHst CBOOOHOTO Ta/|eHust
dusnueckue sBleHUS B MPUPOJe: BOCIPUSTHE 3BYKOB
9.8 JKUBOTHBIMH, 3eMJIeTpsiCeHhe, CelCMHUYecKre BOJIHBI,
LIyHaMH, 3X0
99 TexHUueckue yCTPOMCTBA: 3XO0JIOT, MWCIIOJIb30BaHHE

yJIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMAT'HUTHOE I1OJIE 11 SJIEKTPOMAT'HUTHBIE BOJIHBI

BJ'IEKTPOMBFHI/ITHOE rnoJie. SJ'IEKTPOM{:IFHI/ITHBIG BOJIHBI.

104 CBOMCTBA 3/1IeKTPOMarHUTHBIX BOJTH

10.2 ITTkana 5/1eKTpOMarHUTHBIX BOJIH

10.3 OnekTpoMarHutHas Ipupoga csera. CKOpPOCTb CBerTa.

. BosnHOBBIE CBOMCTBa CBeTa

[TpakTHUeckue pabOTHI:

10.4 V3yyeHre CBOMCTB 3/IEKTPOMarHWTHBIX BOJH C
TIOMOLLIbI0 MOOUIBLHOTO TesledoHa
dusnyeckue sBAeHUS B TpUpofe: Ouosoruyeckoe

10.5 JlerCcTBHe BUIUMOTO, y/IbTParo/IeTOBOTO v
PEHTreHOBCKOI0 M3/TyueHuM

10.6 TexHuuyeckue yCTpOWCTBa: WCII0JIb30BaHUe




3JIEKTPOMATIHHUTHBIX BOJIH OJIs COTOBOM CBSI3U

11

CBETOBBIE ABJIEHUA
11.1 JlyueBas mozesb cBeTa. VICTOUHUKY CBeTa
11.2 [IpsiMonMHeHOe pacrpoCcTpaHeHue CBeTa
113 OtpaxeHnue cseta. I110cKOe 3epKano. 3aKOH OTpakKeHUsI
. cBeTa
114 [Ipenomsienve cBeTa. 3akOH IIpeJIOM/IEHUSI CBeTa.
' [TonHOe BHyTpeHHee OTpa)keHue CBeTa
11.5 JIunza. Xog n1ydel B MH3e
116 Ontryeckass cuctema doroarmapara, MHUKPOCKOINa U
. TejlecKora
117 I'na3 kak onTuyeckass cucrema. bauszopykocts u
' [la/IbHO30PKOCTh
118 Pa3snoxeHue Gesoro cBeta B crieKTp. OnbiThl HproTOHA.
. CriokeHHe CrieKTpasIbHbIX LJBeTOB. Jlucrnepcus cBeTa
[TpakTHueckue pabOThI:
###Par###lccneoBanue 3aBUCHUMOCTH yria
OTpa)keHusl CBeTOBOI'O Jiyuya OT yIJia [aJieHus.
#it#Par#t#l3yueHne  XapakTepUCTUK  W300pakeHUs
rpeiMeTa B IUIOCKOM 3epKajie.
###Par###lccnejoBanue 3aBUCUMOCTH yria
TpeJIOM/IeHUs] CBETOBOI'O Jlyya OT yrjla IajeHus Ha
119 rpaHulie «BO3JyX — CTEKJION.
' #i#Par#t#l lonyuenrie  M300pa’keHW C  TIOMOII[BIO
cobupatolielt TUH3bI.
#iHPar###0npenenenrie  (OKYCHOTO pacCTOSTHUSI U
OTNITUYECKOU CUJTbI COOMpArOIIiel IUH3BI.
#H#HPar###OMBITEl 0 pa3/ioKeHHI0 0esioro CBeTa B
CIIeKTP.
HH#H#HPar###ONbITEl TI0 BOCIPUATUIO LIBeTa IpeJMeTOB
NpY UX HaO/TF0/IeHUH uepe3 1[BeTOBbIe (DHUTbTPhI
11.10 dusnueckue sBjleHUs B npupoje: 3atMeHus CosHLA U

JlyHbl, 1]BeTa TeJ, ONTHYECKHe SIBJIeHHsI B aTMocCdepe

(uBet Heba, pedpakius, pajsiyra, MUPax)




TexHuueckue yCTpOUCTBA: OUKH, TePUCKOTI,

L doToanmapart, ornTUUYeCcKre CBeTOBO/IbI
KBAHTOBBIE ABJ/IEHUSA
11 OmnbiTel Pesepdopza u TulaHeTapHas MoJe/b aTroMa.
' Mopgens atoma bopa
120 Ncnyckanve U morsoljeHre cBeTta aTOMOM. KBaHTHI.
' JIuHeliuaTble CIIeKTPbI
12.3 PaguroakTMBHOCTD. Anb(a, 6eTa- ¥ raMMa-u3yyeHust
124 Ctpoenvie artomHoro szapa. Hyk/ioHHas Mofesnb
' aToOMHOTO sijpa. MI30TorbI
125 PapguoaktuBHble mpespaileHus. I[lepuon mosypacnaza
' aTOMHBIX si7Iep
126 AnepHble peakyyy. 3aKOHbI COXPaHeHMs 3aps0BOr0 U
' MacCOBOI'0 UMce/I
12.7 OHeprus CBSI3M aTOMHBIX siiep. CBs3b MaCChl ¥ SHePIUun
1.8 Peakumu cunTesa v feneHus szaep. VICTOYHUKM SHEpruu
12 ' CouHija ¥ 3B€3]
12.9 fAnepHass SHepreTuka. [lelicTBUe paJuOaKTHUBHBIX
' V3/lyYeHUU Ha >KUBble OPraHU3MbI
[TpakTrueckre paboThIL:
HabsoeHre CIUIOMIHBIX YW JIMHEMUaThIX CIIEKTPOB
V3/Ty4YeHUs..
12.10
NccnenoBanue TpeKOB: M3MepeHVe SHePrUuM YaCTULb
110 TOPMO3HOMY MyTH (TI0 PoTorpadusm).
W3mepeHue paZitoakTUBHOTO oHa
dusrueckre SBJeHUS] B TNPUPOJE: eCTeCTBEHHbIU
pPaIM0aKTUBHBIHN ¢oH, KOCMHUeCcKue JIy4H,
12.11 paZiiOaKTUBHOE W3/IyYeHHe MPUPOJHBIX MHUHEpPasIoB,
JleliCTBUe DPaIMOAaKTUBHBIX W3/yUeHHWW Ha OpraHvM3M
yeJIoBeKa
1212 TexHuueckue YCTPOMCTBA: CMEeKTPOCKOT,

VHJVBU/lyalbHbIA O3UMeTp, KaMepa BusibcoHa




ITPOBEPAEMBIE HA OI'D 110 ®PU3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOH OBPA30BATE/IbHOU
ITPOI'PAMMbI OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

Kop
MPOBEPsIeMoro
TpeOoBaHUsA

ITIpoBepsiemble TPeGOBaHUs K NPeAMETHHIM pe3y/IbTaTamM
0a30BOro ypoBHs 0CBOeHHsI OCHOBHOM 00pa3oBaTe/IbHOH
MPOrpamMMbI 0CHOBHOT0 00111ero o6pa3oBanusa Ha ocHoBe ®PI'OC

[Nonnmanve ponmd  (QU3MKM B HAY4YHOM  KapTWMHe  MMpa;
copMHpOBaHHOCTL 6a30BBIX TpeCTaB/IeHU O 3aKOHOMEePHOU CBsI3U
Y TI03HaBaeMOCTH $IBJIEHWH TNIPUPOJbBI, O pOJIM SKCIIepUMEHTa B
¢usvke, o cucteMooOpa3syromel pond GU3MKA B Pa3sBUTHH
€CTEeCTBEHHbIX HayK, TeXHUKA M TeXHOJIOTui, 00 3BOJIOLUU
¢u3nUecKUx 3HaHWM U MX POJW B L|€JIOCTHOW eCTeCTBeHHOHAyuYyHOU
KapTUHe MHUpa, O BK/afle DPOCCHUICKUX U 3apyOeXHBIX YUEHbBIX-
¢U3MKOB B pa3BUTHE HayKH, 0OBSCHEHHE TPOLeCCOB OKPYXKAIOIIero

MHPa, PA3BUTHE TEXHUKU U TeXHOJIOTUM

3HaHMsl O BHJAX MaTepuu (BeLECTBO U I0/e), O [BWKEHUM KakK
criocobe CyIIeCcTBOBaHMS MaTepuH, 00 aTOMHO-MOJIEKYJISIPHOU TEOPUH
CTPOEHUsI BelllecTBa, O (PU3MUECKOW CYIIHOCTH SIBIEHUA MPUPO/BI
(MexaHWYeCKHUX, TeIUIOBbIX, 35/eKTPOMarHUTHbIX UM KBAHTOBBIX);
yMeHMe pa3/inuaTh SIBJIeHHs 110 ONHCaHUI0 UX XapaKTepHbIX CBOMCTB U
Ha OCHOBe OIIbITOB, eMOHCTPUPYHIOLUX JaHHOe (pU3nUecKoe sIBJIEHUE;
yMeHHe pacrio3HaBaTh IPOsiBJIeHHe W3YUYeHHbIX (PU3NUeCcKUX sIBJIeHUI
B OKpYJKarollleM Mupe, Bbile/sii UX CYyILeCTBeHHble CBOWCTBa

(pu3HaKM)

BnaseHve ocCHOBaMH TIOHSTUMHOTO amrapaTa U CHMBOJIMUECKOTO
s3bIKa (DU3UKKA W MCII0/Ib30BaHWE WX JJIsi PellleHrsl yueOHBIX 3a7iau;
yMeHUe XapaKTepu30BaTb CBOMCTBA Tesl, (PU3NUYECKUe SIB/IeHUSl U

TMPOLIeCChI, UCTIO/B3YS hyH/JaMeHTa/IbHbIe U SMITUPUYECKHe 3aKOHBI

YMeHHe On1ChIBaTh HN3y4Y€HHbIE CBOMCTBA TeJl U Cl)I/IBI/I‘-IECKI/Ie sIBJ/1eHUs,

HCII0JIb3YyA qJI/I3I/IIIECKI/Ie BeJ/IMUHHBI

Brnasenve ocHOBaMM METOOB HAyuyHOTO TIO3HAHHWSA C  YUYETOM
coburoieHnst TIpaBU/ Oe30TacHOTro Tpy/a: HabsoeHre GU3NUeCKUX

SIBJICHUM:




yMeHHe CaMOCTOSITeJTbHO COOMpaTh SKCIIEPUMEHTA/NbHYI0 YCTaHOBKY
13 JlaHHOTO Habopa 00OpyZOBaHUS MO0 WHCTPYKIUH, OIHCHIBATh XO[
OTIbITa U 3aMMChIBATh €r0 pe3ysibTaThl, (HOPMYIMPOBATH BLIBObI;
TIPOBe/IeHHE TIPSIMBIX M KOCBEHHBIX U3MepeHU (PU3NUeCKUX BeJTUUNH:
yMeHHe I[JIaHWPOBaTh M3MEpeHMs, CaMOCTOSITEIbHO COOHpaTh
9KCTIePUMEHTa/IbHYH) ~ YCTaHOBKY 0 WHCTPYKLWH, BBIYUCTSTH
3HaUeHHe BEJIMUMHBI U aHA/U3UPOBaTh IOJyUYeHHbIE pPe3yJ/bTaThl C
Y4ETOM 3a/IaHHOM TIOTPeIIHOCTU pe3y/IbTaTOB U3MepeHui;
MPOBE/IEHHE  HECJIOKHBIX ~ JKCTIePUMEHTA/IbHbIX — MCC/Ie[I0BaHUM;
CaMOCTOSITE/IbHO ~ COOMpaTh  3KCIIEPUMEHTA/IbHYI0  YCTaHOBKY M
MIPOBOJIUTh ~ WCC/Ie[OBaHWE [0  WHCTPYKIUM,  TIPeJCTaB/IsATh
MOJTyUeHHbIe 3aBUCMMOCTA (PU3UUECKUX BEJIMUMH B BHE TaOJUI] U
rpadMKOB, yUUTHIBaTh MOTPELIHOCTH, JieJlaTh BHIBO/IBI TIO Pe3y/ibTaTam

WCCIeJOBaHUS

[ToHrMaHMe  XapakKTepHbIX  CBOMCTB  (M3UUYECKUX  MoJesieit
(MaTepuanbHasi TOukKa, abCOMIOTHO TBEPZOE Te/No, MOJeNN CTPOEeHUsI
rasoB, JXMJKOCTeM W TBEpABIX TeJl, IJlaHeTapHass MOJe/lb aroMma,
HYK/IOHHasi MOJieJib aTOMHOTO $i/ipa) U yMeHWe TPUMEHSATb UX /IS

00bsicHeHUsT PU3NYECKHX TIPOLIECCOB

YMeHnre 00BSICHATH (prU3MUYeCKHe TIPOLeCChl U CBOWCTBA Tes, B TOM
yhc/le U B KOHTEKCTe CUTyaldd MpaKTUKO-OPUEHTUPOBAHHOIO
XapakTepa, B YaCTHOCTH, BBISIBJISITh IPUUYMHHO-C/Ie[ICTBEHHbIE CBS3U U
CTPOUThL OOBbsICHEHHE C OTMOPOI Ha U3yuyeHHble CBOMCTBA (PU3MUECKUX

SIBJIeHUM, (pu3nuecKue 3aKOHbI, 3aKOHOMEPHOCTU U MOZe/TU

YMeHue pelatb pacuéTHble 3azauv (Ha 6ase 2 — 3 ypaBHeHHH),
WCTOJIb3ysl  3aKOHBI U (OpMy/bl, CBs3bIBalOLMe (uU3NUecKue
Be/IMUMHBI, B UACTHOCTH, 3alMCbIBaTb KpaTKOe YCJIOBUEe 3ajiauM,
BBISIB/IATh HE/IOCTAIOIMe JlaHHBbIe, BLIOUPATh 3aKOHBI W (HOPMYIIbI,
HeoOxouMble [I7Is1 e€ pellleHUs], UCII0/Ib30BaTh CIIPaBOUHbIe /laHHbLIE,
MPOBO/IUTh PACUYEThI W OIeHWBaTh PEATMCTUYHOCTh TIOJTYYEeHHOTO
3HaueHUs1 (PM3UUECKOM BeTMUKHBI; YMEHHe OMpe/esiaTh pa3MepHOCThb

(h13uUecKou Be/IMUMHBI, TI0JTyYeHHOM TP pellieHrH 3a/lauu

YMeHue xapakTepu3oBaTb [PUHLIAIBI  JIEMCTBUS  TeXHUUECKUX
YCTPOMCTB, B TOM uHCJe OBITOBBIX NMPUOOPOB, W TIPOMBILIEHHBIX
TeXHOJIOTMUeCKUX TMPOL|eCCOB M0 UX OMUCAHHUIO, UCII0J/Ib3Ysl 3HAHUS O

CBOMCTBaxX (M3NUECKUX SIBI€HWHA U HeoOXoJuMble (u3nyecKre




3dKOHOMEpPHOCTHU

10

YMeHHe UCIO/b30BaTh 3HAHUS O (PU3UUECKUX SBJIEHUSIX B
TOBCEJJHEBHOM KM3HM i1 obecrieueHuWst 0e30MacHOCTH  TIpU
obpaijeHHd C  OBITOBBIMM  TIpHOOpaMH W TeXHUUECKUMU
yCTPOWCTBAMH, COXPAHEHWS 3/0POBbSI W  COO/IO/IEHUS HOPM
9KOJIOTMUECKOTO TIOBEZIEHHWsI B OKPY)KAIOLeH cpefe; TOHUMaHHe
HEoOXOZMMOCTH TIPUMEHEHHUS] JOCTWKEHUH (GU3MKU W TeXHOJOTUH

AJId palJiOHAJIBHOT'O IMPUPOA0IT0J/Ib30BaHUsA

11

OmbIT 1OMCKa, TipeoOpa3oBaHWs W TIpeCTaBeHus WH(OpMaru
(bU3MYecKoro cojiep)kaHusi C WCIO0b30BaHUEeM HH(OPMaI[OHHO-
KOMMYHHUKATUBHBIX TeXHOJIOTUM; YMeHHe OLleHUBaThb [JOCTOBEPHOCTb
MolyuyeHHOM UWH(GOpPMAl[MMd Ha OCHOBe UMEIOLIMXCS 3HaHUK U
JIOTIOJIHUTENIbHBIX ~ MCTOUHMKOB;  yMEHHEe  HCII0/b30BaTh  TpPHU
BBITMIOJIHEHUM Y4eOHBIX 3a/laHuil Hay4YHO-TIOMYJ/ISIPHYIO JIUTepaTypy
(bu3MUeCcKoro CofepKaHus, CIIPaBOYHbIE MaTepuabl, PeCypChl CETH
VntepHer; BnageHue 0a30BBIMM  HaBbIKaMK  TMpeoOpa3oBaHUs
vHboOpMaLMM W3 OJHOM 3HAaKOBOM CHUCTeMbl B JpYryl; yMeHHe
co3faBaTh COOCTBEHHBbIE THMCbMEHHbIE W YCTHble COOOIIeHWs Ha

OCHOBE I/IH(I)OPMEILII/II/I N3 HECKOJ/IBKUX UCTOUYHUKOB




IIEPEYEHD 3JIEMEHTOB COJAEPXAHUNS, IIPOBEPAEMbIX HA OI'D

110 ®PU3UKE
Kop, IIpoBepsieMblii 3/71eMeHT CO/lep)KaHUA
1 MEXAHUWUYECKUWE ABJIEHWA
1 Mexanuueckoe fBwkeHue. MarepuanbHasg Touka. (Cucrema  OTCUéTa.
1
OTHOCUTE/ILHOCTD ABUKEHUS
PaBHOMepHOe 1 HepaBHOMepHOe ABwkeHHe. CpeaHsst CKOpPoCTb. Popmya AJs
1.2 BBIYMC/IEHUS CpeiHeld CKOPOCTH: V = S/t
PaBHOMepHOe MpsIMO/IMHENHOe [BY)KeHWe. 3aBUCUMOCTb KOOpZAMHATHI Teja OT
BpeMEeHU B C/Iyyae paBHOMEPHOIO NPSIMOJIMHENHOTO [IBHYKEHUS:
13 x(7) =x, +ut
'padyky 3aBUCMMOCTA OT BpeMeHU [Ji TPOEKLMUM CKOPOCTH, IpOeKLUH
repeMelleHus, IIyTH, KOOpAWHAThbl IIPU DPAaBHOMEPHOM IIPSIMOJIMHEMHOM
JIBIDKEHUU
3aBUCUMOCTb KOODAMHATHI Tejla OT BpPeMeHU B Cjlyyae pPaBHOYCKOPEHHOI'O
NIPSIMOJIMHENHOT O [IBY)KEHUSI:
E{.’.‘
Sill) =Vo, * 1+ ay* 5
@dopmysibl [Is1 NPOEKLMM TlepeMeleHNs, IMPOeKLUM CKOPOCTA W IPOeKLIUH
YCKOpEeHUsI TP PABHOYCKOPEHHOM TMPSIMOJIMHENHOM [BY)KEHUU:
1.4 H=uy. t+a. -
. 'g.\'()_vﬂ.\' +day ?
U.\'('r) =Up, T4, T,
a (f) =canst,
Uy, — Uy, =2a,s5,
I'padvku 3aBUCMMOCTU OT BpeMeHH [iji1 MPOeKLUH YCKOpPEeHMs, MPOeKLUU
CKOPOCTH, TIPOEKLUM IlepeMeljeHusi, KOOpAUHATbl IIPU PaBHOYCKOPEHHOM
NIPSIMOJIMHEMHOM [IBV)KEHUH
1.5 CBobozHoe masieHue. Popmysbl, OMUMCHIBaIOIIME CBOOOJHOE Ta/ileHre Teja 10

BEPTHUKAJ/IU (,Z[BI/I)KEHI/IE T€/la BHU3 W/IHW BBEPX OTHOCUTE/IbHO IMOBEPXHOCTHU

3emmm). I'padvikyd 3aBUCMMOCTM OT BpeMeHU [yis TPOEKIMU YCKODEHHs,




MPOEKI[UM CKOPOCTH UM KOODAWHAThI TIpU CBOOOJHOM TIa[[eHWM Tejia TI0

Be€PTHUKaAJIN

CKOpOCTb pPaBHOMEDHOTO [BW)KEHHUSI Tejlia I0 OKPY>KHOCTH. HampaBneHue
CKOPOCTH.
dopmyna 711 BBIUKC/IEHUS CKOPOCTH uepe3 pajfinyC OKPY>XHOCTU U TIepUO[
obpaiijeHus:

2MR

T

LleHTpocTpemuTenbHOE  yCKOpeHWe. HampaByieHre 1LIEHTPOCTPEMHUTETHEHOTO

yckopeHnusi. @opmyra [ijisi BBIYMC/IEHUST YCKOPEHUS:

1.6
5
i L
R
dopmyra, cBs3bIBaOLast EPUOJ, ¥ UacTOTy obOpariieHus:
V= 1
T
Macca. I[1noTHOCTE BelliecTBa. Popmysia A1 BBIUMCIEHUS TVIOTHOCTU
i m
1.7 V
1.8 Cuna — BeKTOpHas gu3snueckas BesnurHa. Crio)keHue Cui
1.9 SABnenne nHepuyu. IlepBbiii 3akoH HeroToHa
Bropoi1 3akoH HetoToHa:
F=m-a
1.10
CoHaripaB/1eHHOCTh BEKTOPa YCKOPEeHHsI Tejla U BeKTOpa CUJIbI, 1elCTBYIOLe Ha
TeJs10
B3aumogeinctsue ten. Tpetnii 3akoH HeroToHa:
1.11 Fy 1 =—Fis
1.12 TpeHue 1OKOsl ¥ TpeHUe CKOJIbKeHUs. Dopmyria /il BBIYUC/IeHUs] MOAY /ISl CUJIBI

TPpeHUA CKOJIb>)KeHUA:




1.13

Hedopmaiusi Tena. Yripyrue W Heyrnpyrue jedopmaidu. 3akKOH yIIpyrou

nedopmanu (3akoH I'yka):

F=k-Al

1.14

BcemupHoe TAroreHve. 3aKkOH BCEMUPHOT'O TATOTEHUS:

My -4
R
Cusia TsbKeCTU. Y CKOpeHre CBOOO/IHOTO MafleHus..
dopmyra As1st BLIUMC/IEHUS CUTBI TSDKeCTH BO/M3M roBepxHOCTH 3emin: F = mg.
[BrxeHue riaHeT BOKpYyr CosHija. IlepBas KocMyuueckast CKOPOCTb.

HesecoMoCTb 1 neperpysku

1.15

Wmrnyibc Tesla — BeKTOpHasi pu3nyeckasi BeJIMUMHa.
pP=mi

NmMnysbc cucteMsl Tesl. VMi3meHeHre umiyabca. IMIynbc cUmbl

1.16

3aKOH COXpaHEeHHUs] UMITYJIbCa /ISl 3aMKHYTOW CUCTEMBI TeJT:
D=0, +im, U, =const

PeakTrBHOe 1BVKeHUe

1.17

MexaHnueckas pabota. ®@opMyiia /i1 BBIYUCIEHUSI PA0OThI CUIIBI:

A=Fscosct

MexaHnueckast MOLLIHOCTb:

1.18

Kunetnueckas v noTeHIManbHas 3Heprusa. @opMmyiia [/l BBIYUC/IeHUS

KHUHEeTHUUYeCKOM SHepruu:

mu”~
=2
2

TeopeMa 0 KWHeTUUYeCKOW 3Hepruu. Popmysa /il BBIUMC/IeHHs TOTeHMaIbHON




SHepruvu TeJjia, NogHATOro

HaJ, 3eMJIEi:

E,= mgh

MexaHuueckast SHeprus:

E=E.+E p
1.19 3aKOH COXpaHeHUs] MexaHU4eCKou sHeprumn. @opmyiia A5 3aKOHa COXpaHeHHUs
MeXaHW4YeCKOW 5Hepryuy B OTCYTCTBUe CWI TpeHusi: E = const.
[TpeBpaliieHrie MeXaHUUECKOM SHePTUr NMPU HaJTMUMU CUJIbI TPEHUSI.
[TpocThie MexaHHU3MBI. «30/10TO€e MMPaBUI0» MeXaHUKH.
Peruar. MomeHT cunbl: M - Fl.
Y cyioBre paBHOBECHS phlyara:
M +M +..=0
1.20 -
[ToaBWKHBINM U HEMOABWKHBIN 6/10Ku. KIT/] MpOCThIX MEXaHU3MOB,
| “%:[cmasm
“133.11‘3&1!333&3
JasiieHue TBEpOro Tesa.
@®opmyna /151 BHIYUC/IeHYs [1aB/IeHNs TBEPAOro Terna:
_F
B= 5
191 [aBneHue rasza. ATMocdepHoe aBieHue.
' I'mppocratrueckoe JjaBjieHHe BHYTPH XXUJKOCTHU.
®dopmyna [/151 BBIYUC/IeHUS [1aB/IeHUsI BHYTPU XKUAKOCTHU:
P=Pgh+ Do,
1.22 3akoH Ilackans. I'ngpaBnmyeckuii pecc
3akoH Apxumena. dopmyna A1 OnpefesieHUs BbITAJIKUBAOLIEW CHUIIBI,
JlelCTBYIOILIel Ha Teso, TIOTPY>KEHHOe B KUJKOCTb WM ras:
1.23

F_—"-_IIL. =ng

¥YcnoBue nnaBaHus tena. [Inapanue CyZ0B U BO3yXOIl/IdBdHUE




1.24

MexaHuueckue KosiebaHusi. AMIUIUTYZQ, TI€PUOJ, YW YacToTa KosieOaHuWM.

dopmyiia, CBs3bIBaIOIAst YaCTOTY U MePUOJ, KOleOaHHi:

1.25

MaremaThuecKMii W TPY)XUHHBIM MasTHUKW. [lpeBpallleHue 3Heprud Mpu

KosiebaTesIbHOM [IB)KEHUH

1.26

3aTyxatorue kosebanus. BeiHyX/1eHHbIe KoyiebaHus. Pe3oHaHC

1.27

MexaHrueCKue BOJIHBI. HPOAOJIBHBIE W T1oriepeyHbie BOJIHBI. ,HJ'II/IHEI BOJIHBI U

CKOPOCTb PacripoCTpaHeHusi BOJIHBI:

h=v-T

1.28

3ByK. ['poMKOCTb U BpICOTa 3ByKa. OTpakeHHe 3BYKOBOMW BOJIHBI Ha I'DaHHLIe

IByX cpesi. IH(pa3ByK U y/IbTPa3ByK

1.29

IIpakmuueckue pabombl

V3MepeHue CpefHel IJIOTHOCTH BeIeCTBa; apXMMEJOBOH CHUJIbI; KECTKOCTH
MIPY>KUHBI; KO3(hOUIMeHTa TPeHUsI CKOJIbKEHHsT; pabOThl CHIIbI TPEHUs], CHJIbI
YIIPYTOCTH; CpeJHeH CKOPOCTH [BIDKeHHs OpycKa 0 HaKIOHHOHM IJIOCKOCTH;
yCKOpeHusi Opycka Tpy /[BIDKEHHWM I10 HAK/JIOHHOW TIJIOCKOCTH; YaCTOThI U
nepuoia KoysiebaHWi MaTeMaTWYeCKOr0 MasiTHMKa;, 4YaCcTOThl W Tepuoja
KOJ1e0aHUI TIPYKMHHOTO MAasTHUKA; MOMEHTa CHJIbI, [eMCTBYIOLIEr0 Ha phlyar;
paboThl CH/IBI YIIPYTOCTH TIPH TOABbEME IpPy3a C TIOMOIIBI0 HEeTO/BH)KHOTO
6/10Ka; paboThI CU/IbI YIIPYTOCTH TIPU MOLbEME TPy3a C IMOMOIIIBIO MTOBHKHOTO
6/10Ka.

VccnenoBaHre 3aBUCHMOCTH apXMMEZIOBOH CH/IbI OT 00BEMa MOTPY)KEHHOM
YaCTH Tejla ¥ OT IJIOTHOCTH YKUJKOCTH; HE3aBUCUMOCTH BBITa/IKUBAIOILEH CHJIbI
OT MacChl Tejla; CU/Ibl TPEHHUS CKOJILKEeHHsI OT CHJTbl HOPMA/IbHOT'O JJAB/IeHUST U OT
pojia TOBEPXHOCTH; CHJIbI YIIPYTOCTH, BO3HHUKAIOIIEH B TIPY)KHUHE, OT CTETeHH
nedopMarivi MpY>KUHBI;, YCKOpeHHsi Opycka OT yrijia HaK/IOHa HarpaB/IsioIeH;
neprozia (4acToThl) Koje0aHHi HUTSHOTO MasTHHMKA OT J/IMHBI HUTH; [€pUo/a
KosiebaHWl TPY>KUHHOTO MasiTHUKAa OT MacChl TPy3a U >KECTKOCTU TIPY>KUHBI;
HCC/IeJOBaHKe He3aBUCHMMOCTH Teprofia KoJjiebaHWii HUTSHOIO MasTHMKA OT

Macchel Tpy3a. [IpoBepka yc/i0BUsi paBHOBECHs pbluara

1.30

dusuueckue seAeHUs 8 npupode: TIPUMEpbl [BWKEHUS C pa3IU4YHbIMU
CKOPOCTSIMM B )KUBOW U HE)XUBOW MPUPOJe, eMCTBUE CUJIbI TPEHUS B IIPUPOJE U

TeXHUKe, TIpW/IMBBI KW OTJ/IMBBI, [OBVJ)KE€HHE I1JIdHEeT ConHeyHOH CHUCTEeMBI,




peakTUBHOE JBWKEHHe XKUBBIX OPraHM3MOB, pPblUaru B Tejie ueroBeKa, BUSHUE
aTMOC(epHOTO [laB/ieHHs] Ha JKMUBOW OpPraHW3M, IJlaBaHHEe pPbIO, BOCTIPUSTHE

3BYKOB XUBOTHBLIMH, 3eMJ/IETPACEHHE, celicMHUuecKue BOJIHBI, IYHaMH, 3XO0

TexHuueckue ycmpolicmea: CTUJOMeTp, JATYMKU TIOJIOXKeHHWsl, PAaCCTOSHUS U
YCKOpEeHUs, [IWHaMOMeTp, TMOAIIWUITHUKY, pakKeTbl, pbluar, TMOJBWKHBIA U

HEHOABH)KHbIﬁ 6]'[0KI/I, HaKJ/JIOHHAA IIJIOCKOCTb, IIPOCTbIE€ MEXdHU3MBI B 6BITy,

131 cooOIIaroIMecss COCyZbl, YCTPOMCTBO BOZOIPOBO/A, THPABIAYECKUN TIpecc,
MaHOMeTp, 0GapoMeTp, BBICOTOMeEp, TIOPLIHEBOM HAcoC, apeoMeTp, 3XOJIOT,
WCTIO/Ib30BaHUe YIbTPa3ByKa B ObITY U TeXHUKE

2 TEITJIOBBIE ABJIEHUA
OCHOBHBIE  TIOJIOXKEHUSI  MOJIEKYJ/IAPHO-KMHETUUECKOM TeOpUM  CTPOEHUs

2.1 BelrlectBa. MoJiesii TBEPOr0, KUAKOTO U ra3000pa3HOro COCTOSIHUI BellecTBa.
Kpucrannuueckre u amopdHbie Tena

55 [BwkeHrve yactul BewjecTBa. CBSI3b CKOPOCTHM [ABWXKEHMS 4YaCTUL] C

' TemriepaTypoii. BpoyHOBCKoe BwkeHue, nuddy3us

2.3 CmauunBaHMe Y Kanu/uIsipHbIe SIBJIEHUS

24 TerioBoe pacliMpeHue U CKatve

2.5 TennioBoe paBHOBeCHe

26 BHyTpeHHsisi sHeprusi. PaboTa u TeriornepeZiaua Kak CrocoObl W3MeHeHUs

' BHYTPEHHeMN SHepruu

2.7 Buppl Teruionepesauu: TerionpoBOLHOCTb, KOHBEKLMs, U3/TyueHue
HarpeBanue u oxyaxkjeHue Ten. Ko/mMuecTBO — TeIUIOTHL.  Y/le/bHast
TeII0EMKOCTb:

2.8 ; :

QO=cm\t,—1,)
3aKOH COXpaHeHWs 3HepPruu B TeIUIOBbIX IIpoLieccax. YpaBHEHHEe TeriOBOro
GanaHca:

2.9
Q1 _Qz +..=0
VicriapeHue ¥ KoHfeHcauus. V3MeHeHWe BHyTpDeHHeWl 3Heprud B Mpoljecce

510 WCrapeHusi W KOHJeHcalmH. KureHuwe >KUIKOCTA. Y[enbHasi TeruioTa

' napoo6pa3oBanus: [ = Q/m

2.11 Bria)xHOCTh BO3/lyxa




2.12

[TnaBnenve wu KpucTa/umsauus. l3MeHeHuWe BHYTpDeHHeld SHepruu Ipu

IJIaBJIEHWU U KPUCTAJIJIN3dllN. YAEJ'II:»HEIH TeI1J1I0Ta I1JIaBJIEHHA:

,_ 9

_,f'.h:_
m

2.13

BHYTDEHHHH SHeprus CropdaHusd TOIIMBA. Y,qeanasI TEIUI0Ta CrOpdHHA TOILIMBA:

q=Q/m

2.14

[TpuHLUITEI pabOTHI TeTIOBLIX ABUraTenei. KI1/] TerioBoro gBuraTeis

2.15

ITpakmuueckue pabombl

V3MepeHue y/enbHOM TeMI0OEMKOCTU MeTa/UIM4eCcKOro LIWIMHJPA; KOJIUUecTBa
TeI/IOThl, TIOJIy4eHHOr0 BOJOM KOMHATHOM TeMrIiepaTypbl (DUKCHPOBAHHOU
Macchl, B KOTOPYIO OIyllleH HarpeTbl I[WIMHAP; KOJWYeCTBa TeIUIOThI,
OTJ@HHOT'O HarpeTbiM LIWIMH/POM, I10C/Ie OMyCKaHWsS €ro B BOAY KOMHATHOM
TeMITePaTypbl; OTHOCHUTENBbHOW BJ/IXKHOCTA BO3[yXa; Y/JeJbHOW TeIUIOThI
MaBieHdss Jbfa. VccnemoBaHue W3MeHeHUsi TemriepaTypbl BOJALI  TIPU
Pa3/IMYHBIX YC/IOBUSIX; SIBJIEHUsI TeTUIOOOMeHa IMpPU CMeIVBAaHWW XOJIOAHON U

ropsiueil BOZibl; MpoLiecca UCTIapeHHsT

2.16

duzuueckue s61eHUs 8 npupode: TIOBEPXHOCTHOE HATsHKeHWe U KalWIspHble
sIB/IeHUs1 B TIPUPOJie, KPUCTa/UIbl B TIpUpoje, usnydyeHre CoJHIIA, 3amep3aHue

BO/I0EMOB, MOPCKHe Opu3bl; 00pa3oBaHHe POCHI, TYMaHa, UHesl, CHera

2.17

TexHuyecKue ycmpolicmea: Kanwuuisipbl, PUMepbl UCI0/Ib30BaHUS KPHCTAJIIOB,
JKU/IKOCTHBIM TepMOMeTp, JaTuuK TemrlepaTypbl, TeEPMOC, CUCTeMa OTOIIeHHUs
JIOMOB, TUTPOMETPHI, TICUXPOMETp, MapoBasi TypOWHa, JBHUraTenb BHYTPEHHETO

CropaHusi

SJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1

SJ'IeKTPI/IBElL[I/IS[ TeJl. ,Z[Ba BH/ia 3JIEKTPUUECKHX 3aPsAL0B

3.2

B3auMogeiicTBre 3apshkeHHbIX Tesl. 3akoH KysioHa

3.3

3aKOH COXpaHeHUs 37IeKTPUUeCKOTo 3apsiia

3.4

JyieKTpryeckoe mosie. HarpsskEHHOCTE  3/IEKTPUUYECKOTO  To/is.  [IpuHIuU

CyTiepIio3vuinu 3/IEKTPUYECKUX ToJ1ei (Ha KaueCTBeHHOM ypOBHE)

3.5

Hocutenu »snekTpuyeckux 3apsiioB. JleHCTBUe 5/IeKTPUYECKOTro IO Ha

3/1eKTprueckue 3apsi/bl. [IpOBOAHUKY U [U31€KTPUKU




[TocTosIHHBIN 37eKTpUUecKuii ToK. [elcTBUs 3neKTpudeckoro Toka. Cuia ToKa.

HaripsxeHnue.
3.6 I'=q/t,U=A/q

ONeKTpUYeCcKoe CONPOTUBIIEHHE. Y IeJIbHOe 3JIeKTPUUeCKOe COMPOTHBIIEHHE:
3.7 R = pl/S
38 3akoH Oma A/1s1 yuacTka ssiekTpuueckon uenu: I = U/R

ITocnesoBarenbHOe CoejiHeHYe TIPOBOJHUKOB:
3.9 [TapasniensHOe coefyiHeHVe ITPOBOJHUKOB PaBHOI'O COIPOTUBJ/IEHUS:

R
U=U;:I=I+1;R=—.
-7 B 2

CwMmeliaHHbIe COeIMHeHUs IPOBOJHUKOB

PaboTa 1 MOIITHOCTE 3/ieKTpruueckoro Toka. A = Ult, P = Ul
3.10

3akoH [xoysis — JleHua:

2

3.11 Q=I"-R-t
310 OneiT Opcrefa. MarHuTHoe IoJie MPSMOrO IPOBOJHUKA C TOKOM. JIMHUU

MarHuTHOW UHAYKLIUU
313 MarHvuTHOe TO/le TIOCTOSIHHOTO MarHuta. B3anMozelcTBHe TMOCTOSIHHBIX

MarHuTOB
3.14 [lelicTBMe MarHUTHOTO TI0JIs1 HAa TPOBOJIHUK C TOKOM
3.15 OnbiTel Papages. ABneHue 371eKTpOMarHuTHOW UHAYKUUK. [IpaBuno Jlenna
3.16 IMpakmuueckue pabombl

V3mMepeHue  3/IeKTPUUECKOTO  COTIPOTUB/IEHWS ~ Pe3UCTOpa;  MOILHOCTH
3/IEKTPUUECKOTO TOKa; PabOTHI 37IeKTPUYECKOT0 TOKa.

WccnefoBaHre 3aBUCUMOCTA CWIbl TOKA, BO3HHUKAIOIIEro B TPOBOJHUKE
(pe3ucTophbl, JTaMITOUKa), OT HarpspKeHWsT Ha KOHIIaX MPOBO/IHUKA; 3aBUCUMOCTH

COTIpOTUBJIEHHUS OT AJIMHBI ITIDOBOJAHHWKA, TVIOIIAAW €ro IOoIIepeyHOoro ce4eHusda 1




YAeJIbHOr0 COIIPpOTHUBJ/IEHUSA.
Hp0BepKa npaBu/ia AJid 3/IEKTPUUECKOr'0 Hallps>KeHHs IIpH I10C/1e40BaTe/IbHOM
coeJMHEeHWW TIIPOBOJHUKOB; IIpdBW/Ia [JiId CHJBI 3JIEKTPUYECKOI'O TOKd IIpHU

rapa’suie/lbHOM COeJUHeHUU MPOBOJHUKOB (Pe3UCTOPBI U JIaMITOUKa)

dusuueckue seneHUs 8 npupode: 3IeKTpUYeCKHe SBIeHUs B arMmocdepe,

3.17 3/IeKTPUUECTBO JKHMBBIX OPraHU3MOB, MarHUTHOe ToJie 3eMJH, Jpeid TMoHCoB,
POJIb MarHUTHOTO TI0JISA [i/1S1 )KU3HU Ha 3emiie, TIOJIIPHOe CUsTHUE
TexHuueckue ycmpolicmea: 31eKTPOCKOI, amrepMeTp, BOJIbTMETp, peocTar,
CUETUMK  JIEKTPUUECKOW  JHEpruM,  37eKTPOOCBeTUTe/bHbIe  TIPUOOPHI,
3.18 HarpeBaTe/ibHbIe 3/IEKTPONPHOOPEI (mpumepsI), 37IeKTprUYecKre
MpefiIOXPaHUTeNN, 37€eKTPOMArHUT, 3/eKTPOJBUraTe/lb TOCTOSIHHOTO TOKa,
reHepaTop MOCTOSIHHOI'O TOKa
3.19 OJleKTpoMarHuTHele BO/IHbL. [11Kana 3/1eKTpOMarHUTHBLIX BOJIH
3.20 JlyueBasi Mmojienb cBeTa. IIpsiMonMHeliHOe pacripoCcTpaHeHue CBeTa
3.21 3aKoH oTpakeHus cseTa. [1y10cKoe 3epkasio
3.22 [IpeniomiieHue cBeTa. 3aKOH Mpe/IOM/IEHUs CBeTa
3.23 Hucniepcus ceeta
394 JIlunza. Xop nyuel B yvH3e. POKYyCHOe pacCTOssHUe auH3bl. OnTUueckas cuia
' muu3bl: D = 1/F
3.25 I'71a3 Kak ontuyeckasi cucreMa. OnTuueckyie TpUubopEI
TTpakmuueckue pabombl
###Par##l3MepeHre ONTUYECKOM CWU/Ibl coOHMparoiiel JMH3bI;, (OKYCHOTO
paccTosiHusi cobuparoliie JIMH3bI (TI0 CBOMCTBY PaBeHCTBAa pa3MepoB MpeiMeTa U
n300pakeHus], KOr/ia MpeIMeT PACIIO/IOKeH B JBOMHOM (OKYycCe), MOKasaTesis
3.26 TIpesIOMJ/IeHUs] CTeKJIa.
#it#Par##llccnenoBanre CBOMCTBa M300paXkeHUs, TIOYYEHHOTO C TIOMOII[BIO
cobuparorieli JIMH3bI, W3MeHeHHs1 (POKYCHOTO PacCTOSIHUS JABYX CI0XKEHHBIX
JIMH3; 3aBUCUMOCTU YIJ/la TIpPeJIOM/IeHUs] CBeTOBOrO Jiyya OT yIJia MafJeHus Ha
rpaHuLie «BO3AYX — CTEKJIO»
397 dusuueckue seneHus 6 npupode: 3atMmeHusi CosHija u JIyHbI, I[BeTa TeJl,
' orTUuecKue siBjieHust B atmocgepe (1Bet Heba, pedpakiys, paayra, MUpax)
398 TexHuueckue ycmpolicmea: OYKH, TIepUCKOI, (oToammapar, ONTUYeCcKUe
' CBETOBO/bI
4 KBAHTOBGLIE ABJIEHUA




PapnoakTuBHOCTL. Asb(a-, 6eta-, ramMma-usnydeHusi. Peakuyu anbga-u Oera-

4.1
pacraza

4.2 OnbiThl Pe3epdopga 1o paccesiHuto anbga-uactul]. [lnaHetapHasi MoJiesib aToma

4.3 CocraB aTroMHoOro sigpa. M30Toris!

4.4 [Teprog mioypacriaia aTOMHBIX sifiep

4.5 AnepHble peakiyy. 3aKOHbI COXPaHeHHs 3apsil0BOI0 U MaCCOBOI'O YMCel
dusuveckue se61eHUs 8 npupode: eCTeCTBEHHBIM pPaJUOaKTUBHBIA (DOH,

4.6 KOCMUYeCKHe JIyud, paJU0aKTUBHOe W3/IyYeHHe IIPUPOJHBIX MHHEepPasoB,
JleiCTBUE paJjJMOaKTUBHBIX U3/yUeHHI Ha OpraHr3M YesioBeKa

47 TexHuueckue ycmpolicmea: CrieKTPOCKOT, UHAUBUYabHbIN 103UMeTp, KaMepa

BusbcoHa, sijepHas SHepreTvka




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

» ®usuka 9 knacc/ [MepeikuH A.B. O011eCcTBO C OrpaHUYeHHOM

OTBETCTBEHHOCTBIO «M37aTebCTBO «IK3aMeH»

METOINYECKUWUE MATEPUAJIBI VI YUUTEJIA

O ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET






