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IIOACHUTEJ/IbHASA 3AIITMCKA

[lporpamma 1o ¢u3MKe Ha YPOBHe OCHOBHOTO oOrmiero o0Opa3oBaHMSI COCTaB/ieHa Ha OCHOBE
MOJIOKeHW M TpeOOBaHMI K pe3y/ibTaTaM OCBOeHMsI Ha 0a30BOM ypOBHe OCHOBHOHM 0Opa3oBaTerbHOMN
nporpammel, TipeActaBieHHbIx B @I'OC OO0, a Takke ¢ yuétom (epepanbHO paboueil MporpaMmbl
BOCIUTaHus 1 KoHIenuu npernozaBanust yueOHoro rpeameta «®dusmkay.

CopepkaHve TiporpaMMbl 10 (M3MKe HampaB/ieHO Ha (OpPMUpOBaHME eCTeCTBeHHOHAyUHOU
IPaMOTHOCTH 00YYaroIMXCsl U OpraHu3aliyio u3yueHus GpU3MKY Ha JlesTeIbHOCTHOW OCHOBe. B mporpamme
1Mo (GU3MKe YUHUTBHIBAIOTCS BO3MOKHOCTH yueOHOro TipegMeTa B peanm3arnuu TpeboBanuit ®I'OC 00O
TJIaHUPYEMbIM JTMYHOCTHBIM M MeTarlpeJMeTHBIM pe3ysibTaTaM 00y4eHUs], a TAKKe MeXKIIPeJMeTHbIe CBSI3U
eCTeCTBeHHOHAYUHBIX yueOHBIX TIPeIMETOB Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacripeesieHre yueOHOro MaTepuasna 1o rojam obyueHus (1o
KJlaccam), TipejijiaraeT MpUMEpPHYIO MOC/1e/l0BaTeIbHOCTb U3yUeHHUs] TeM, OCHOBAaHHYIO Ha JIOTWKe pa3sBUTHS
MIpPeZIMETHOTO COJIep>KaHHsI U YU&Te BO3PaCTHBIX 0COOEHHOCTEH 00yUaroLxcs.

[Mporpamma 10 ¢u3uKe pa3paboTaHa C LiefbH OKa3aHWs MEeTOJUUeCKOW TOMOIIU YUUTeT0 B
co3zmaHuy paboueii IporpaMMeI 10 yuebGHOMY TTpeIMeTYy.

du3vKa ABISeTCS] CUCTEMOOOPAa3yIOIUM [IJisl eCTeCTBEHHOHAyUHbIX YUeOHBIX TIPeIMETOB, TIOCKO/IBbKY
(bu3nyeckre 3aKOHBI JIeXKAaT B OCHOBE TIPOIIECCOB U SIBJIEHUH, N3y4aeMbIX XUMHUel, OM0JIorHel, acCTpOHOMUeH
YU (Qu3Mueckol reorpaduel, BHOCUT BK/aJ, B eCTeCTBEHHOHAy4YHYH KapTHUHY MMWpa, IIpeJOoCTaBiiseT
Hanbosee siCHble 00pa3lbl TPUMEHEHWsT HAayYHOTO MeTOZA TI03HaHHs, TO eCThb Crocoba MoTydYeHus
JIOCTOBEPHBIX 3HAaHUU O MUpe.

OpHa W3 T7IaBHBIX 337au (pr3nyeckoro obpa3oBaHMsI B CTPYKType 00I[ero oOpa3oBaHUsi COCTOWT B
(hopMHpPOBaHMY ecTeCTBeHHOHaYYHOM rPaMOTHOCTH U MHTepeca K HayKe y 00yJaroiuxcsi.

N3yueHue ¢pu3nku Ha 6a30BOM ypOBHe Ipe/riosiaraeT oB/aZieHre C/leflyIolMMI KOMIIeTeHTHOCTSIMY,
XapaKTepu3yHIMMHU eCTeCTBeHHOHayUYHYH0 PaMOTHOCTb:

® Hay4yHO OOBSICHATH SIBJIEHUS;

®  OIleHMBATh ¥ TOHUMATh OCOOEHHOCTH HAYUHOTO UCC/Ie/I0BAHKS;

® VHTepIpeTUpPOBaTh JaHHble M MCIO/b30BaThb HayuHble [0Ka3aTe/bCTBa /IS IOJy4YeHUs
BBIBO/IOB.

Llem u3yuenuss pU3MKM Ha YpOBHe OCHOBHOrO 00Iiero obpa3oBaHus ompezeneHbl B KoHuemnuyu
riperojiaBaHus yue6Horo npezmMera «Pusmka» B 06pa3oBaTesibHbIX opraHu3aiusx Poccuiickoi ®efeparium,
peanu3yloLMX OCHOBHBIe 001leo0pa3oBaTe/ibHble TPOrpaMMbl, YTBEp)KAEHHOM peleHneM Kosuternu
MunncTepcTBa npocBerienyst Poccuiickoit @ezepariuu (potokost ot 3 gekabpst 2019 r. Ne ITK4BH).

Henu usyueHus: PU3UKM:

e nmpuobpeTeHre WHTepeca M CTpPeM/IeHWs OOYYarolMXCs K HAyYHOMY HW3yUeHWIO0 TIPUPOJH,

pa3BUTHE WX UHTE/IEKTYaIbHBIX U TBOPUYECKHX CTIOCOOHOCTEI;
® pa3BUTHe TpeJCTaB/leHU O HAyYHOM MeToJie TO3HaHusl U (OPMHUPOBAHKE HCC/Ie[0BaTe/IbCKOTO
OTHOILIEHHUS K OKPY’KalOLUM SIBJIEHUSIM;

* (opMHpOBaHWe HAYUHOIO MHMPOBO33peHHsI KaK pe3y/ibTaTa M3y4YeHUs] OCHOB CTPOEHUS] MaTepuu 1
(byHIaMeHTabHbIX 3aKOHOB (PM3UKH;

* (¢opmupoBaHMe TMpejCTaB/JeHUd O poau (U3MKW [/ pa3sBUTHS [PYTUX eCTeCTBEeHHbIX Hayk,
TeXHUKHU U TeXHOJIOTUij;

® pa3BuUTHe TIPeJCTaB/IeHUA O BO3MOXKHBIX cepax Oyayireil mpodecCHOHATbHOM AesTeNbHOCTH,
CBSI3aHHOM C (PM3MKOM, TOATOTOBKA K Jja/IbHelIieMy 00y4YeHHUIO B ’TOM HarlpaB/ieHUH.

HocTxeHWe 3THX LieJiel MporpaMMbl 1Mo (HU3MKe Ha YpOBHE OCHOBHOTO o00irero obpa3oBaHust
obecrieurBaeTCs pellieHneM CIeAYIOIUX 3a/4au:

* npuoOpeTeHWe 3HaHUW O [JUCKPETHOM CTPOEHMM BeLeCTBa, O MeXaHWUeCKHX, Tel/IOBbIX,

3/1eKTPUYECKUX, MAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;



* npuoOpeTeHHe YMEHHM OMUCHIBAaTH W OOBSICHATH (QU3NUECKUe SIBJIeHUs C HWCIOb30BaHUEM
MOTyYeHHbIX 3HAHUM;
® OCBOEHHE METO/IOB pellleHHs] TIPOCTeHIINX pacuéTHBIX 3aJau C KCI0/Ib30BaHWEM (HDHU3UUYeCKUX
Mo/iefniei, TBOPUeCKHX U NMPAKTUKOOPHEHTUPOBaHHbBIX 3a/iay;
® pa3BUTHE yMeHWH Hab/0JAaTh MPUPO/IHbIE SIBJIEHUS U BBITIOJHSTD OIBITHI, JaOOpaTOpPHbIE PAOOTHI
1 9KCTIepUMeHTaIbHble UCC/IeZIOBaHMUs C UCTIOh30BaHUEM U3MepUTeTbHbIX IPHO0POB;
® OCBOeHHe TIPUEMOB paboThI ¢ MH(MOPMaLueli (hU3NMUeCcKoro cojiep>KaHusl, BK/Iouast MHGOOPMaIo O
COBpPEMeHHBIX JOCTH)KeHHUsIX (PU3UKH, aHa/TU3 U KPUTUUECKOoe OlleHUBaHUe MHOpMaLny;
® 3HAKOMCTBO €O cdepamMu TIpoecCMOHANLHON [esiTebHOCTU, CBSI3aHHBIMU C (U3UKOH, U
COBpeMeHHBIMU TeXHOJIOTUSIMUA, OCHOBAaHHBIMHU Ha ZIOCTYKEHUSIX (PM3NUeCKON HayKH.
Ha usyuenue ¢u3uku (6a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOTO 001ero 0Opa30BaHUsI OTBOAWUTCS
238 uacoB: B 7 Knacce — 68 uacoB (2 uaca B HeZiento), B 8 kyacce — 68 uacoB (2 yaca B HeJje/t0), B 9 Kiiacce
- 102 yaca 3 yaca B Hejleslio).

[peasiaraeMeiii B miporpaMMe 10 (u3uke TrepeueHb J1abopaTOpHBIX pabOT U OMBITOB HOCHUT
peKoMeH/laTe/IbHbI XapakTep, yuuTe/b JleflaeT BbIOOD TpOBeZieHHs1 1abopaTOpHBIX paboT U OMBITOB C
yuéTOM UHAWBHUYaJbHBIX 0COOEHHOCTeM OO0ydJarluXcs, CIUCKa SKCIepUMeHTabHbIX —3a/laHuM,
ripe/ijlaraeMbIX B PaMKaxX OCHOBHOT'O TOCY/JapCTBEHHOT'0 9K3aMeHa 1o (ur3uKe.



COJEPXAHUE OBYUYEHUSA
7 KIIACC

Pa3pen 1. ®u3uka u eé poJib B MO3HAHUU OKPY)KAKILero Mupa.

®u3nka — Hayka O nipupoje. fABneHusi npupobl. Pu3nueckue siBJIeHUs: MeXaHWueCKue, TervioBble,
3/7IeKTpUUecKre, MarHUTHbIe, CBeTOBbIE, 3BYKOBbIE.

dusnueckue BeMMUrHbL. V3mepeHue ¢u3nueckux BemuuuH. Pusnueckue mpubopsl. ITTorperrHocTs
r3MepeHuil. MexyHapo/Has ciucTemMa eJiHUL].

Kak ¢wusvka u Apyrve ecTecTBeHHble HayKu H3y4alOT NpUpoJy. EcTecTBeHHOHAyuHbIM MeTO[
MO3HAHUS: Hab/FO/IeHre, TIOCTaHOBKA HAyUYHOT'0 BOTIPOCA, BBIIBI)KEHUE THUTIOTE3, SKCIIEPUMEHT T10 TIPOBEpPKe
rurnoTe3, 00bsiICHeHHe HabJIroJaeMoro siBjieHus. Onucanyue GU3NUeCKUX SBJIEHUH C IIOMOIIbIO MO/IeTel.

Jemoucmpayuu.

1. MexaHuuecKue, TeIJIOBbIe, 37IeKTPUUEeCKHe, MarHUTHbIE, CBeTOBBIE SIBJIEHUSI.

2. ®usnueckue IpUOOPHI U TIPOLieAypa MPSIMbIX U3MePeHU aHa/IoroBbIM U LIU(PPOBBIM ITPUGOpPOM.

JlaGopamopHble pabombl U ONbIMbL.

OnpepeneHue 1eHbI [ieJIeHUs LITKaIbl U3MEPUTETBHOTO npubopa.

V3mepeHune pacCTOSIHUN.

N3mepenre 06bEMa KUIKOCTH U TBEPZIOTO TeJla.

OmnpesienieHre pa3sMepoB MasbIX Tesl.

W3mepeHne TemMniepaTypbl IIPU MOMOILLM KUAKOCTHOTO TEPMOMETpA U [JaTYMKa TeMIiepaTyphbl.
[TpoBefeHne uccaefoBaHUsl IO TMPOBEPKe TMIOTEe3bl: AaJbHOCTb I0JIETa I1apuKa, MYLIeHHOIro
TOPU30HTA/ILHO, TeM Oosblile, YeM OOJblile BHICOTA MyCKa.

Pa3pen 2. IleppoHava/ibHbIe CBeJJeHUS 0 CTPOEHUH BellecTBa.

ok W=

CrpoeHue BelljecTBa: aTOMbl W MOJIEKYJ/Ibl, WX pa3Mepbl. OIbIThI, [OKa3blBalOIUe AUCKPETHOEe
CTPOEHNe BellleCTBa.

[BrkeHue uvactvl BewmjecTBa. CBs3b CKOPOCTM JBWKEHHs YaCTUL] C TeMIiepaTypor. BpoyHoBckoe
nBkeHue, nuddysus. B3avMozeiicTBie YacTuUl] BelljeCTBa: MPUTSHKeHNe U OTTaJKMBaHue.

ArperaTHble COCTOSIHUS BellleCTBa: CTPOEHUeE T'a30B, )XKUAKOCTeW U TBEPABIX (KPUCTA/NIMYECKUX) TeJl.
B3anuMoCBs3b MeXX/ly CBOMCTBAMU Bell[eCTB B Pa3HbIX arperaTHbIX COCTOSIHUSIX U UX aTOMHOMOJIEKYJ/ISIPHBIM
ctpoeHrieM. OcOBeHHOCTU arperaTHbIX COCTOSTHUMN BOJIBI.

Hdemoncmpayuu.

1. HabmozeHrie 6pOYHOBCKOTO IBUKEHUSI.

2. Hab6mopenue auddysum.

3. HabsropeHue siBieHUM, 00BSICHSAIOUUXCS TIPUTSDKEHUEM WA OTTa/IKMBAaHUEM UaCTHI] BelljeCTBa.

JlabopamopHbie paGombl U ONbIMbL.

1. OreHka AraMeTpa aToMa MeTOZIOM PsiZIOB (C Mcro/ib30BaHKeM ¢doTorpaduii).

2. OrbIThl TI0 HAOJIIO/IEHHUIO TETVIOBOTO PaCIIMpPeHUs Ta30B.

3. OrbIThI TT0 0OHAPYKEHUIO AeUCTBUS CHU/T MOJIEKYJIIPHOT'O TIPUTSDKEHUSI.

Pa3zgen 3. /IBrkeHue U B3aUMO/ieliCTBHE TeJl.

MexaHnueckoe [JBvKeHHe. PaBHOMepHOe U HepaBHOMepHOe [ABwkeHue. Ckopoctb. CpepnHsis
CKOPOCTb IMPY HEPAaBHOMEPHOM /IBW)KeHUU. PacuéT myTu U BpeMeHU [IB>KeHHUs.

fBnenwe wHepuuM. 3aKOH WHepuUuW. B3aMMogencTBHe Tenl Kak NPUUMHA W3MEHEHHsT CKOPOCTH
JIBIWKeHUs Tesl. Macca Kak Mmepa UHepTHOCTH Tena. [1noTHocTh BelectBa. CBA3b MJIOTHOCTH C KOJIMUECTBOM
MOJIEKY/T B e[JUHHULIE 00bEMa BellecTBa.

Cusla Kak xapakTepucThKa B3auMogencTBus Tesl. Cua ynpyroctu u 3akoH ['yka. Mi3mepeHue cusbl C
TOMOIIIBIO JUHaMOMeTpa. fIBjieHue TIroTeHUs U cuia TspkecTu. Cujla TsDKeCTH Ha JIpYyTrUX IjlaHeTax. Bec
Tena. HeBecomocTh. CiioykeHue Cuil, HampaB/ieHHBIX MO OJHOM mpsMoi. PaBHogelicTBytomas cuia. Cuna
TpeHusl. TpeHUe CKOJIb)KeHUs U TpeHUe MOKosi. TpeHure B pUpo/ie U TeXHUKeE.



Hdemoncmpayuu.

ok W=

Habsro/ieHre MeXaHUUeCKOTO JIBH)KEHHS Tesa.

3MepeHMe CKOPOCTH MPSIMOIMHEHHOTO JABYKEHUSI.
HabsmrofieHue siBfieHUsT UHEPLU.

Habsro/ieHre n3MeHeHHs1 CKOPOCTH TIPY B3aUMOJIEHCTBUHU Tell.
CpaBHeHHe Macc 10 B3aUMO/IeMCTBHUIO Tel.

Crio)keHHe CHJI, HallpaBJ/IeHHbBIX T10 OHOM TIPSIMOH.

JIa6opamopr1e pabombl u onbIMbl.

1.

w

OrnpesierieHie  CKOPOCTU  DaBHOMEDHOTO  /IBWKeHUsl (LIap¥kKa B  JKUJKOCTH, MOJeu
3JIEKTPUYECKOT0 aBTOMOOWISI M TaK fiasiee).

OnpepeneHre cpefiHel CKOPOCTH CKOJTbKEHHsI OpyCKa WM IIIapUKa 10 HAaK/IOHHOM TIJTIOCKOCTH.
OmnpefienieHre NIJI0THOCTY TBEPZOTO TeJla.

OmbIThI, /IEeMOHCTPUPYIOL[ME 3aBUCUMOCTb  pacTsbkeHus  (JedopMaiiiu) TIPYXKUHBI — OT
TIPUJIO’KEHHOM CUJIBI.

OnbIThI, EMOHCTPUPYIOLME 3aBUCMMOCTb CUJIbl TPEHUS CKOJIbXKEHUs OT Beca Tejla M XapakTepa
COTPUKACAIOL[UXCS TOBEPXHOCTEM.

Pa3pgen 4. /laB/ieHUe TBEPABIX TeJI, )KUAKOCTEH U ra30B.

MNaBnenue. CriocoObl yMeHbIIIeHUs] M yBelnWdeHus /laBieHus. [laBieHre ra3a. 3aBUCMMOCTD JjaBJIeHHs
ra3a or obwéma, Temmneparypsl. Ilepesaua faBieHUs TBEPABIMU TeaMH, XXUIKOCTSIMUA U Ta3aMH. 3aKOH
[Mackans. [THeBMaTHUecKre MalllMHbI. 3aBUCHMOCTD [JaB/IeHUsS XKUAKOCTUA OT TyOuHbl. ['MapocTaTniecKuii
napaziokc. Coobmiatoryecs cocyipl. I'upaBnuyeckrie MeXaHU3MBI.

Atmocdepa 3emnu u atMocdepHoe AapneHue. [IpUUMHBI CYI[eCTBOBAHHWSI BO3AYIIHOW 00OTOUKU
3emm. OnbiT Toppuuenu. V3smepeHre aTMoc(epHOro /aBjieHusl. 3aBUCHMOCTb aTMOC(epPHOro JaB/ieHUs
OT BBICOTHI Hafl ypoBHeM Mopsi. [1pubops! /17151 n3MepeHust aTMOC(HEpPHOTo /jaB/IeHMUs.

[elicTBUe >XUIKOCTU M rasa Ha IOIPY>KEHHOe B HUX Teslo. BblTaskuBarolas (apxumezoBa) Cuia.
3akoH Apxumega. I1nasanue tesn. Bo3pyxorniasanue.

Jemoncmpayuu.

ok W=

® N

3aBUCHUMOCTD JIaB/IeHUsI ra3a OT TeMIlepaTyphl.

[Tepesaua JaBeHUs )KUAKOCTBIO U Ta30M.

CooO0riarormecs CoCy/bl.

['uapaBvuecKuii rpecc.

[TposiBneHue felCTBUSI aTMOC(HEPHOTO /1aB/IeHUSs.

3aBUCUMOCTh BBITAQJIKMBAKOIIed CUMBI OT O00BEMA TOrPY)KEHHOW YacTW Tejla U TUIOTHOCTH
JKUJKOCTH.

PaBeHCTBO BbITA/IKMBAOLL[EM CUJTbI BECY BbIT@CHEHHOW XKUIKOCTH.

YciioBue miiaBaHUsl Tesl: TUIaBaHWe WU TIOTPY)KeHHe Tel B 3aBUCUMOCTH OT COOTHOIIIEHUS
TVIOTHOCTEM TeJla U KUIKOCTH.

JlabopamopHbie paGombl U ONbIMBbL.

1.
2.
3.

WccnenoBaHye 3aBUCHMOCTH Beca Tejla B BoJie 0T 00bEMa MorpyKEHHOW B KU/IKOCTb YacTH Terla.
OnpepienieHre BbITalKUBAOLLE CUBI, eMCTBYIOILelN Ha TeJslo, IOrPY>KEHHOe B )KUJKOCTb.
ITpoBepka He3aBUCMMOCTH BbITA/IKMBAOLLel CUIIbL, [IeMCTBYIOLLel Ha Tesl0 B )KUJKOCTH, OT MacChl
Tesa.

OnpIThl, A€MOHCTPUPYIOLME 3aBUCHMOCTb BBITAJIKUBAIOIIEd CUJ/IbL, [EMCTBYIOLIeNM Ha Telo B
JKUJIKOCTH, OT 00bEMa MOTPyKEHHOH B JKUJKOCTh YaCTH TeJla U OT TJIOTHOCTH >KU/IKOCTH.
KoHcTpyupoBaHue  apeomeTrpa WIA  KOHCTPYMpOBaHUWe JIOAKA W OlpefefieHue  eé
Irpy30H0AbEMHOCTH.

Pa3pen 5. Pa6oTa 1 MOIHOCTB. JHEPrus.
MexaHnuueckasi pabota. MoII[HOCTb.



[TpocThle MexaHU3MbI: pblyar, OJIOK, HaK/JIOHHas IIJIOCKOCThb. [IpaBW/I0O paBHOBecusl phblyara.
[lpumeHeHMe TIpaBW/Ia paBHOBeCHsl pbluara K OJIOKy. «30si0Toe mpaBuio» MexaHuku. KIIJ] mpocTbix
MeXaHH3MOB. [IpocTbie MexaHU3MbI B ObITY 1 TEXHUKE.

Mexanuueckass sHeprus. KuvHeTnueckas U IOTeHLjManbHasd 3Heprus. IIpeBpalljeHue ofHOro BUJA
MeXaHWYeCKOU 3Hepruy B APYroi. 3aKOH COXpaHeHUs! SHePTUy B MeXaHUKe.

emoucmpayuu.

1. TIpyMepsl MPOCTBIX M@XaHMU3MOB.

JlaGopamopHble pabombl U ONbIMbL.

1. Omnpepenenue paboTbl CU/IBI TPEHUs TMPU PaBHOMEPHOM /IBIDKEHMU Tesla 10 TOPU30HTaIbHOU

TTOBEPXHOCTH.
2. WccnepoBanue yCoBUM paBHOBECHs pblyara.
3. W3mepenue KII/l HaKTOHHOM TIJIOCKOCTH.

4. W3yueHue 3aKOHA COXpPaHEHUs] MeXaHUYeCKOU SHEepruMm.
8 KJIACC

Pa3pen 6. TensioBble sIBJIEHHUA.

OcHoBHbI€ MOI0XKEHUs] MOJIEKY/ISIPHO-KMHeTUUEeCKOW TeOpUM CTPOeHUs BelljecTBa. Macca 1 pa3Mephl
aTOMOB U MoJjieKyJ/1. OnbIThI, MOATBEP>KAAI0Ie OCHOBHBIE TI0JIOKEHUSI MOJIEKY/IIPHOKUHETUUEeCKOU TEOPUH.

Mogenmu TBEPZOTO, >KUJKOTO U ra3000pa3HOr0 COCTOSTHUMN BelljecTBa. Kpucrasutnueckre U aMmop@HbIe
Tesia. OObSICHEHWE CBOWCTB Ta30B, YKUAKOCTEM W TBEPBIX TeJ Ha OCHOBE TOJIOKEHWUH MOJIEKYJISIPHO- -
KHUHeTH4YeCcKoU Teopyy. CMauMBaHMe 1 Kalu/ulsipHble siBjieHUs. TernioBoe paciivpeHue U okaTue.

Temneparypa. CBsi3b TeMmIlepaTypbl CO CKOPOCTBbIO TeIJIOBOTO [JBID)KEHMS 4YacTvl. BHyTpeHHss
sHeprusi. CriocoObl M3MeHeHHsI BHYTPEeHHeM SHepruu: TerioriepeZiaua U coBepileHWe paboThl. Buzbl
Teriornepe/jauu: TerIONPOBOJAHOCTb, KOHBEKLUS, U3/TyUeHue.

KosinyecTBO TerioThl. Y[esibHasi TEIJIOEMKOCTb BelllecTBa. TernooOMeH U TeTIOBOe PaBHOBECHE.
YpaBHeHHWe TeruioBoro OasaHca. [lnaBreHWe W OTBep/ieBaHWe KPUCTA//TMUECKUX BeIeCTB. Y e/bHast
Teryiota TiaBneHus. [lapoobpa3oBanve u KoHfeHcanws. Vcrapenuwe. KurieHuwe. YgenbHasi Teruiora
rapoo6pa3oBaHusi. 3aBUCUMOCTb TeMIlepaTypbl KUTIEHUs] OT aTMOC(HEPHOT0 /IaBIeHUs.

Biia)xHOCTB BO34yXa.

OHeprus TOIUIMBA. Y [ie/lbHasi TeryioTa CrOpaHusl.

[TpuHLMIEI paboThl TeruioBbix aApuraTesiedd KIIJ| TeruioBoro apwratess. TeruioBble ABUTATeNd U
3all[dTa OKPY’Karolllei cpefibl.

3aKOH COXpaHeHUs U MpeBpall{eHrs] SHePTUU B TEeIJIOBbIX MPOLjeccax.

/Jlemoncmpayuu.

Hab6smrozieHre GpOYHOBCKOTO [IBIKEHMS.
Habnronenue quddysuu.
HabnroieHue siB/ieHUI CMauWuBaHUSI U KalTWIISIPHBIX SIBJIEHUH.
HabsroieHre TeryioBoro pacIiiupeHus TeJl.
Vi3meHeHue /iaB/ieHUst Ta3a MpyU U3MeHeHUr 00bEéMa M HarpeBaHUU WIW OXJIaXKIeHUH.
[IpaBuia usMepeHusi TeMIiepaTyphbl.
Bugel Terionepegauu.
Oxna’kJieHre TIpy COBepIIIeHnH PabOThI.
HarpeBaHue npu coBepiiieHnH pab0Thl BHEITHUMH CHUIaMHU.
. CpaBHeHMe TenI0éMKOCTel pa3/InuHbIX BelleCTB.
. Habmoenue kumneHus.
. HabsroieHre moCTosTHCTBA TeMIiepaTyphbl MPH TIaBJIeHUH.
13. Mopenu TeryioBbIX ABUTaTesei.
JlaGopamopHble pabombl U ONbIMbL.
1. OmbIThI MO0 OOHAPYKEHHUIO AeUCTBUSI CUT MOJIEKYJISIPHOTO TIPUTSKEHMS.
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OnbIThI 10 BhIpaIMBaHUIO KPUCTA/JIOB TTIOBAPEHHOW COJIM WX caxapa.
OnbIThI TI0 HAOTIOIEHUIO TETIOBOTO PACIIMPEHHUS Ta30B, )KUJAKOCTEH U TBEP/BIX TeJI.
Onpepenenve faBeHNs BO3Ayxa B Oa/yiOHe IITIPHIIA.
OmbIThI, AEMOHCTPUPYIOIIME 3aBUCHMOCTb JIaB/IeHHsI BO3yXa OT ero 00béMa v HarpeBaHUs WU
OXJIKJeHUS.
6. IIpoBepka ruroTe3bl TMHEWHOW 3aBUCMMOCTH JIJIMHBI CTOJIOMKA >KUAKOCTH B TEPMOMETPHUYeCKOM
TpPyOKe OT TemriepaTyphbl.
7. HabmoseHue n3MeHeHWsi BHYTDEeHHEH SHeprud Tejia B pe3ysibTaTe Teruionepesaud U paboTh
BHEILHUX CHJIL.
8. NccnenoBanue siByieHHs TeTIOOOMeHa MPH CMEIMBAaHWUK XOJIOJHOMN W TOpsiueii BOZBI.
9. OrmpefesieHre KOMMUECTBA TETUIOTHI, TIOJYYeHHOTO BOJIOM TpH TeryiooOMeHe C HarpeTbhiM
MeTa/lJIM4eCKUM LIU/TUH/IPOM.

10. Onpegenenue yjelbHOU TEIJIOEMKOCTH Bell[eCTBa.

11. WccnegoBanue npoLecca UCTrapeHus.

12. OnipefienieHrie OTHOCUTE/IBHOM BI&)KHOCTH BO3/yXa.

13. OnipefienieHre yiebHOW TEMJIOTHI T/1aB/I€HUS JIb/A.

Pazpgen 7. JyieKTpryecKue U MarHUTHbIE SIB/ICHUS.

OnekTpusanusa Tel. [IBa poja 3/eKTPUUeCKUX 3apszioB. B3anMozelicTBre 3apspkeHHbIX Tesl. 3aKOH
KynoHa (3aBUCHMOCTB CU/bI B3aUMOZEUCTBUS 3aps’KEHHBIX TeJl OT BEJIMUMHBI 3apsiZJOB U PACCTOSIHUAS MEXY
TeJlaMM).

OnekTpyuueckoe mosne. HampsokéHHOCTH — syeKTpuueckoro nmnosist.  [IpyHmmn — cynepriosuiuun
3/IeKTPUYECKUX T10J1el (Ha KaueCTBEHHOM yPOBHE).

Hocutenn snekTpyuyeckux 3apsiioB. OJieMEHTapHbIM 3/1eKTpuyeckuii 3apsis. CrTpoeHue aroma.
[IpoBOJHUKM U IU3/IEKTPUKU. 3aKOH COXPaHeHHs 3/IeKTPUUYECKOro 3apsiza.

ONeKTpUUYeCcKUi TOK. YCOBUS CYLeCTBOBAaHUS 3/1eKTPUUYECKOrO0 TOKAa. VICTOYHMKHU TOCTOSIHHOTO
TOKa. JleliCTBUs 5/IEKTPUUECKOTO TOKa (TeryioBoe, XWMHYeCKOe, MarHUTHOe). JJeKTPUYeCKuil TOK B
JKAJKOCTSIX M raszax.

OnekTtpuyeckass Lemnb. Cuna TOKa. O/eKTpuyeckoe HarpspkeHue. CONpOTHB/IeHHWe TIPOBOJHUKA.
YpenvHOoe conpoTuBieHMe BewecTBa. 3akoH OMa Jy1g yvacTka Lenu. IlocnesoBaTenibHOe U napasiesibHOe
coeJjHEHHe NTPOBOJHUKOB.

PaboTa ¥ MOIIHOCTh 37€KTPUUECKOTO ToKa. 3akoH Jhxoyns—/leHija. DjieKTpUyeckue Lenu U
noTpebuTeNN 3/1eKTPUUeCKOM sHepruu B ObITy. KOpoTKoe 3aMbIKaHMe.

[TocTosiHHbIe MarHUTHL. B3aumojeiicTBUe MOCTOSTHHBIX MarHWTOB. MarHuTHoOe mose. MarHuTHoe
rosie 3eMJ/I4 U ero 3HaueHue [/1s XKU3HU Ha 3emsie. OnbIT Opcrefa. MarHuTHoe 1oJjie 371eKTPUYecKoro ToKa.
[IpyMeHeHre >/€KTPOMarHUTOB B TexHUKe. [leliCTBe MarHUTHOrO MO/ Ha TMPOBOJHUK C TOKOM.
OneKkTpozBUraresnb NOCTOSTHHOIO TOKa. VIcrosnb30BaHye 3/1eKTpoABUraresied B TeXHUUeCKUX YCTPOHUCTBax 1
Ha TpaHCIIopTe.

Onbitel Papagesi. SIBneHWe 3/1eKTPOMarHWTHOM WHAYKUWU. [IpaBusio JleHiia. DneKTporeHepaTop.
Criocobbl  TIOSTyueHUsl 3/IeKTPUYEeCKOM SHepruv. OJIeKTPOCTAHLMM Ha BO300HOB/ISIEMBIX HMCTOUHHKAX
SHEepruu.

Hdemoncmpayuu.

OJIeKTpuU3aLyA TeJl.

[1Ba pozia 371eKTpUYeCKUX 3apsiZioB U B3aUMO/EMCTBHE 3apsyKeHHBIX TeJl.
YCTpoWCTBO U fieNCTBYE 371eKTPOCKOIIA.

OneKkTpocTaThUuecKast UHAYKLMS.

3aKOH COXpaHeHHsl 3/1IeKTPUYeCKUX 3apsifioB.

[TpOBOAHUKM U JU3/I€KTPUKH.

MogenvipoBaHue CHUIOBBIX TUHUM 3/IEKTPUUECKOTO MOJISI.

VcTOYHUKY TTOCTOSIHHOTO TOKA.

kW

©® NSO AN



9.

10.
11.
12.
13.
14.
15.
16.
17.
18.

19

22

[elicTBYSI 3/1EKTPUUYECKOT0 TOKaA.

ONeKTPUYECKUN TOK B JKUJKOCTH.

I"a30BbIM pa3psg,.

V3mepeHne CU/IbI TOKA aMIIePMETPOM.

W3mepeHue 3/1eKTPUUYECKOTO HaIpsDKeHUsI BOJTbTMETPOM.

PeocTaT 1 MarasuH CONpOTHB/IEHUH.

B3aumoeiicTBre MOCTOSSHHBIX MarHUTOB.

MogenvpoBaHre HEBO3MOKHOCTH pa3/ie/ieHusl MOIF0COB MarHuTa.
MoenvpoBaHre MarHUTHBIX T10JIel TIOCTOSTHHBIX MarHUTOB.
OmsIT OpcTepa.

. MarsHuTHoe 1oJjie Toka. J/IeKTPOMarHur.
20.
21.

,HEI\/JICTBI/IE MArHMTHOTO I10J/14 Ha ITIPOBOIHHK C TOKOM.
BJ'IEKTPO,ZLBI/II‘BTQJ'IL ITOCTOAHHOI'O TOKAd.

. UccriepoBanye sIB/IeHUs 3/1eKTPOMAarHUTHOM UHAYKLIU.
23.
24.
25.

OrbiTel @apagpes.
3aBUCUMOCTb Hampas/ieHHsl MHAYKLJMOHHOIO TOKa OT YC/I0BUM ero BOSHUKHOBEHUSI.
O/eKTporeHepaTop MOCTOSHHOI'O TOKaA.

JlabopamopHbie pabombl u onbIMblL.
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9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OmbIThI 110 HAGTIOZEHUIO 37IEKTPU3AL[N TeJT UHAYKIMeH 1 TIPH COTIPUKOCHOBEHHH.

VccnenoBanue [erCTBUS 3/1eKTPUUECKOTO MOJIS1 Ha TPOBOAHUKY M IU3/IEKTPUKH.

Cbopka u rpoBepka paboThI 3/1eKTPUUECKOH 1{ely MOCTOSIHHOTO TOKa.

V3mepeHue U peryMpoBaHUe CUIIbI TOKA.

W3mepeHue U peryvMpoBaHue HalpspKeHUs.

WccnenoBanye 3aBUCMMOCTH CUJIBI TOKA, UAYILETO Yyepe3 Pe3sucTop, OT CONPOTUBJIEHUS Pe3ucTopa
Y HalpsDKeHUs Ha pe3rcTope.

OnbITh], 1€MOHCTPUPYIOLME 3aBUCUMOCTb JIEKTPUYECKOr0 COINPOTUB/IEHUS NPOBOJHUKA OT €ro
JUTMHBI, T1JI0LLaV TIOTIePeYyHOro CeYeHus U MaTepuaria.

[TIpoBepka TmpaBw/ia CJ/IOKEHUSI HalpPSDKeHUWM IIpU  T0C/Ie0BaTe/IbHOM COeJUHEHUM JIBYX
Pe3rCcTOpoB.

ITpoBepka mpaBuia /il CUIIbI TOKA IIPY Napasiie/IsHOM COeJMHeHUU Pe3UCTOPOB.

OnpegenieHre paboThl 3/1€KTPUUECKOT0 TOKA, UAYIIEro Yepe3 pe3nucTop.

OnpepesieHre MOLHOCTH 3/1eKTPUUYECKOT0 TOKA, BblZe/I1eMOI Ha pe3ucTope.

VccnefoBaHye 3aBUCMMOCTH CUJTBI TOKA, WAYILEr0 Yepes JIaMIOYKY, OT HallpsDKeHHUs Ha Hell.
Ornpepenenvie KIII HarpeBaress.

WccnenoBanvie MarHUTHOTO B3aUMOZEMCTBUS ITOCTOSIHHBIX MarHATOB.

M3yueHre MarHUTHOTO TIOJISI TIOCTOSTHHBIX MarHUTOB TP MX 00beIMHEHNH U pa3Zie/ieHr .
VccnenoBanue [eiCTBUS 3/1EKTPUUECKOTO TOKA HA MarHUTHYHO CTPEJIKY.

OnbIThI, 1eMOHCTPUPYIOLME 3aBUCUMOCTb CHJIbI B3aUMOZEUCTBUS KaTyLIKW C TOKOM M MarHuTa
OT CWJIbI TOKA U HarlpaBJ/ieHHs TOKA B KaTyIIIKe.

V3yueHue [eliCTBUSI MarHUTHOTO I10J151 Ha TPOBOJJHUK C TOKOM.

KoHcTpyripoBaHye 1 u3ydyeHue paboThbl 371eKTPO/IBUTATEIs.

N3mepenue KII/I snekTpoaBUraTesibHON yCTaHOBKHU.

OnpITBI IO MCC/IEAOBAHUIO SIBJIEHUs 3JIEKTPOMarHUTHOM WMHAYKLMM: MCC/Ie[0OBaHWE W3MEeHEeHWU
3HaueHWs U HallpaB/IeHUsl UHYKLIMOHHOI'O TOKa.

9 KJTIACC

Pa3zaen 8. MexaHnueckue siBJIeHUA.



MexaHnnueckoe JABwkeHwe. MarepuanbHas Touka. Cucrema orcuérta. OTHOCUTENBHOCTb
MeXaHWYeCKOro [BWKeHMs. PaBHOMepHOe MNpsIMOJIMHENHOe [ABWKeHue. HepaBHOMepHOe MpsIMOJIMHEWHOe
IBwkeHHe. CpeiHssI U MTHOBEHHAasi CKOPOCTh TeJia P HePaBHOMEPHOM [JIBUKEeHHUH.

YckopeHue. PaBHOYCKOpeHHOe TIpsSIMOJTUHeHOe ABmkeHre. CBoOoAHOe nazieHre. OmnbiThl ["amves.

PaBHOMepHOe [BIDKeHHe TI0 OKpYy>KHOCTU. Ilepuof m yactota oOpaieHus. JIvHeiiHasi U yrioBast
cKopocTHU. LleHTpoCTpeMUTe/IbHOE yCKOPeHUe.

[TepBeiii 3akoH HeroToHa. Btopoii 3akoH HeroroHa. Tpetuit 3akoH HetotoHa. IlpuHnmn
CyNepIio3uLiuU CUIL.

Cuna ynpyroctu. 3akoH I'yka. Cusia TpeHust: cv/a TPeHUSI CKOJIbKeHUs], CHjla TPeHUs MIOKOs, Jpyrue
BU/IbI TPEHUS.

Cuna TsDKeCTH M 3aKOH BCEMUPHOTO TSTOTEHHs. Y CKOpeHHe CBOOOAHOTO majieHus. [IBr>keHue TIaHeT
BOKpyr CosiHLja. [TepBas kocMuueckast CKOpOCTb. HeBeCOMOCTE UM Teperpysku.

PaBHOBecre MaTepHajbHOW TOUKUA. AOCOMIOTHO TBEPAOEe Tesio. PaBHOBecue TBEPAOTO Tejma C
3aKperIéHHOM OChblo BpaueHus. MomeHT cussbl. LleHTp TsbkecTH.

Nmnynsc Tena. VIsMeHeHre umiysbca. VIMIysibC cyjbl. 3aKOH COXpaHeHHsl UMITy/bca. PeakTuBHOe
JIBIDKeHHe.

MexaHnueckasi paboTa ¥ MOIIHOCTb. PaboTa CU/ TSHKeCTH, ynpyroctd, TpeHus. CBsi3b SHePruvd M
pabotsl. TloTeHIManbHas SHEPTUsl Tefa, TIOAHATOTO HaZl TIOBEPXHOCTHIO 3eMiid. [loTeHI[Ma/bHAsT SHEPTHS
oKaTou TpyKuHbl. KuHetnueckasi sHeprusi. TeopeMa O KHWHETUUECKOW SHEPruu. 3aKOH COXPaHEHUs
MeXaHWYeCKOU SHepruu.

Jemoucmpayuu.

1. HabnromeHre MeXaHUUECKOTO [IBM)KEHHS Tejla OTHOCUTE/TbHO Pa3HBIX TeJl OTCUETA.

2. CpaBHeHHe IyTel U TPaeKTOPUW [BWKEHMUSI OJHOTO U TOTO >Ke Tejla OTHOCUTE/IbHO Pa3HbIX Tesl

oTcuéra.

3. V3mepeHre CKOPOCTU U yCKOPEHUSI MPSIMOIMHEHHOTO [IBHKEHUSI.

4. MWccnepoBaHue IPU3HAKOB PABHOYCKOPEHHOIO IBVKEHMUS.

5. Habsmonenue ABKeHHs Tema 10 OKPY>KHOCTH.

6. HabOsrozeHrne mMexaHWMUECKUX SIBJIEHUH, MPOUCXOASIIUX B CUCTeMe OTCYéTa «Tesexka» Tipu eé

PaBHOMEPHOM M yCKOPEHHOM /IBF)KEHWU OTHOCHTETbHO KaOrHeTa (hU3UKH.

7. 3aBUCUMMOCTb YCKOpPEHMS Tejla OT MaccChl Tesla U IeUCTBYIOLe Ha HETO CUJIBI.

8. HabmrozeHre paBeHCTBA CUJI TIPY B3aUMOZIEMCTBUU Te.

9. H3meHeHue Beca Tesa [PU yCKOPEHHOM [IBU)KEHUU.

10. IMepegaua umnyJsibca Ipu B3aUMO/1eHiICTBUU Tel.

11. TIpeobpa3oBanus SHEpryuy NP B3aUMOJEHCTBUH Tell.

12. CoxpaHeHHe UMITy/IbCa IIPU HEYIPYTOM B3aUMO/IeHCTBUU.

13. CoxpaHeHHe UMMyJibca Tpy abCOJTFOTHO YIIPYTOM B3aUMOZIEHCTBUH.

14. HabmtoieHre peakTUBHOTO JBM>KEHUS.

15. CoxpaHeHHe MeXxaHUUeCKOW YHeprUU MpU CBOOOTHOM TaJieHUM.

16. CoxpaHeHre MexaHMUeCKOM SHepryU MpH JBWKEHUM TeJsla M0/, 1eliCTBUeM NPY>KUHBI.

JlaGopamopHble pabombl U ONbIMbL.

1. KoHcTpyupoBaHue TpakTa [Jis pa3roHa W JasjbHelllero paBHOMEPHOTO ABW)KEHUs I1apyKa WiId

TeJIeXKKH.

2. OmpegeneHrie cpeHeN CKOPOCTH CKOJIBKEHUSI OpyCKa WM JIBWKEHUs IapyuKa 0 HaK/JIOHHOU

IIJIOCKOCTH.

OmnpefienieHre yCKOpeHUs TeJla PY PABHOYCKOPEHHOM [IBHDKEHUU 110 HAKJIOHHOM TJIOCKOCTH.

4. WccnenoBaHue 3aBUCUMOCTH TIYTH OT BPEMEHH TPY PaBHOYCKOPEHHOM JIBYKeHHH 0e3 HaualibHON
CKOPOCTH.

5. TlpoBepka rumoTesbl: ec/iid MPU PaBHOYCKOPEHHOM /IBWKeHUM 0e3 Haya/ibHOW CKOPOCTU IMyTH
OTHOCATCS Kak psiJj HEUETHBIX UKCeJI, TO COOTBETCTBYIOLME IPOMEKYTKH BpeMeHH OJJMHAKOBBI.
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WccnepnoBanue 3aBUCUMOCTH CHJTbI TPEHUS CKOJIbXKEHUSI OT CUJIbI HOPMasIbHOTO JIaBJIeHMUs.
Onpezenenve Ko3(duiieHTa TpeHUs! CKOIbKeHUS.
OrnpeziesieHre KECTKOCTH MPY>KUHBI.
OmnpepesieHrie paboThI CHIBI TPeHUs! TIPU PaBHOMEDHOM [BIMDKEHWH Tejla 10 TOPWU30HTaTIbHOMN
TIOBEPXHOCTH.

10. Onpepenienre paboThI CHJIBI YIIPYTOCTH TIPU TObEME TPy3a C MCIO/Ib30BaHUEM HEMO/B)KHOTO U

TO/IBV)KHOTO OJI0KOB.

11. I3yueHue 3aKOHa COXpaHEeHUSI SHEPTUM.

Pa3pen 9. MexaHHuecKHe K0/ie0aHHA ¥ BOJIHBI.

KosebarenbHoe apwkeHre. OCHOBHBbIE XapaKTePUCTUKU KOJieDaHW: Mepuo/, 4yacToTa, aMIUTUTY/aA.
MareMaTHueCKUi 1 TIPY>KUHHBIN MasTHUKK. [IpeBpaiiieHre SHeprun Npy Ko/iebaTelbHOM JBY)KEHUH.

3aTyxatomue KosebaHus. BeiHyx/eHHbIe KosebaHusi. Pe3oHaHc. Mexanuueckre BoiHbI. CBOMWCTBA
MexaHu4eCcKux BOJIH. [IpozioibHbIe U rorepeyHble BOJIHBIL. [J/1MHA BOJIHBI U CKOPOCTB e€ pacrpoCTpaHeHusl.
MexaHryecKue BOJIHbI B TBEP/IOM TeJle, CeliCMUYEeCKHe BOJIHBI.

3ByK. ['/poMKOCTb 3ByKa U BbicOoTa ToHa. OTpakeHHe 3ByKa. VIH(pa3ByK U y/ibTpa3ByK.

Hdemoncmpayuu.
Habnronenue kKonebaHWid Tesl MO, IeMCTBUEM CUJTBI TSDKECTH U CUJTBbI YTIPYTOCTH.
HabmrogeHue KoebaHmii Tpy3a Ha HUTH U Ha TIPY’KHUHE.
Hab6smrofieHre BEIHYKIeHHBIX KO/le0aHUi ¥ pe30HaHca.
PacrnipocTpaHeHye Npoi0NbHBIX U NOTIepeYHbIX BOJH (Ha MOZENH).
HabstoieHre 3aBUCMIMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
. AKyCTHYeCcKul pe30HaHC.
JlaGopamopHbie pabombl U ONbIMbL.
OnpepeneHyie 4aCcTOTHI U MeproZa KosiebaHW MaTeMaTUUeCKoro MasiTHHKA.
OnpepenieHrie YaCTOTHI U MePUOAA KosieOaHW TIPY>KUHHOTO MasiTHUKA.
VccnemoBaHre 3aBUCUMOCTH TTepUO/ia KOJiebaHuU MO/IBEIIeHHOTO K HATH I'Py3a OT JI/TMHbI HATH.
VccnemoBadre 3aBUCUMOCTH TT€pUO/ia K0JlebaHuH MPYKMHHOTO MasiTHUKa OT MacChl Tpy3a.
[TpoBepka He3aBUCHUMOCTHU TIepro/ia KojebaHuii rpy3a, TOABEIeHHOTO K HUTH, OT MacChl Ipy3a.
OmbITHI, IEMOHCTPUPYIOLIHE 3aBUCMMOCTh TIepro/ia KosiebaHui NPY)KMHHOTO MasiTHUKA OT MacChl
rpy3a U >KECTKOCTH MPY’>KHHBI.

7. W3mepeHue ycKopeHUsi CBOOOHOTO TIa/IeHUS.

Pa3pen 10. Dy1eKTpOMarHuTHoOE MoJie M 3/IeKTPOMarHMTHbIE BOJTHBI.

OneKTpoOMarHUTHOe MoJjie. DJIeKTpOMarHuTHble BO/HbI. CBOMCTBA 3/1€KTPOMarHUTHBIX BO/H. Illkana
3/71eKTPOMAarHUTHBIX BOJIH. VCro/ib30BaHue 3/1eKTPOMarHUTHBIX BOJIH /1J11 COTOBOU CBSI3U.

OnekTpomMarHuTHasi npupoga ceeta. CKOpoCTh cBeTa. Bo/IHOBBIE CBOMCTBA CBeTa.

emoucmpayuu.

1. CaoricTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BoJsHOBBIE CBOMCTBA CBeTa.

JlaGopamopHble pabombl U ONbIMbL.

1. V3yueHue CBOWCTB 3/IeKTPOMarHUTHBIX BOJTH C TIOMOIIbI0 MOOUIBLHOTO TesedoHa.

Pa3pgen 11. CBeToBBIE AB/IEHHUS.

JlyueBass mozens cBeta. Mcrounuku csera. IIpsimosMHenHOe pacrpocTpaHeHHWe CBeTa. 3aTMeHUs
Connuja u JIyHsl. OTpaxkeHue cBeta. [1/10cKoe 3epkano. 3aKOH OTpakeHus CBeTa.

[Ipeiomnenvie cBeta. 3akKOH T1pesioMyieHUs1 cBeTa. llosiHOe BHyYTpeHHee OTpa)keHHWe CBeTa.
VM crionb30BaHye MOJTHOIO BHYTPEHHEI'0 OTPayKeHUs B OIITUUeCKUX CBeTOBOJAX.

JIunza. Xog nyueli B ivH3e. OnTuyeckas cucreMa ¢oroanmapara, MUKPOCKONA U Teseckorna. ['1a3 kak
ONTUYeCcKas cucreMa. byiM30pyKoCTh U JalbHO30PKOCTb.

Pasnoxenue Oesmoro cBera B crekTtp. OmnbiThl HbtoToHa. Crio)keHHWe CIIeKTPaJbHBIX LIBETOB.
Hucriepcust ceerta.
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Hdemoncmpayuu.

[IpsiMoTMHEeHOe pacrpoCTpaHeHue CBeTa.

OTtpaxkeHue cBeTa.

[MTonyueHne n300pa’keHUH B IJIOCKOM, BOTHYTOM M BBIITyKJ/IOM 3€pKaax.

[Tpenomnenue cBera.

OnTuyecKuii CBeTOBO/I.

Xop nyueit B cobuparoliieit uH3e.

Xop iydeil B paccerBarollieii TUH3e.

[MonyuyeHrie n306paXkeHHH C TIOMOIIIBIO JIMH3.

[MpuHLMI AeicTBUS PoToarnmnapaTa, MUKPOCKOTIA 1 TejiecKora.

10 Mogens riasa.

11. PaznoxxeHue 6esoro cBeTa B CITEKTP.

12. TlonyueHue 6Gesoro cBeTa MpH CJI0XKEHWH CBETa Pa3HbIX I[BETOB.

JlabopamopHbie paGombl U ONbIMBbL.

1. WccnepoBaHue 3aBUCMMOCTH yIJla OTPaKeHHsI CBeTOBOTO Jiyua OT yrJa MaJeHusl.

2. H3yueHme xapaKTepHCTHK U300pa>keHusi MpeiMeTa B TJIOCKOM 3epKaiie.

3. HccnepoBaHue 3aBUCMMOCTH yIJIa TIPeJIOM/IEHMSI CBETOBOTO Jiyya OT yIJia MafleHus Ha IpaHulie
«BO3JYX—CTEKJ/IO».

[MonyueHne n3006pa’keHUH C TTIOMOIIBIO COOMPAFOLL|eH JTH3BI.

Onpepenerrie GOKYCHOTO PACCTOSTHUS U ONITUYECKOM CHJTbI COOMPAIOILeH JTUH3BIL.

OTBITHI TIO Pa3/IOXKeHUIO OeJIoro cBeTa B CIEKTP.

OMBITHI 110 BOCTIPUSITHIO 1[BETa MPeMETOB TIPU UX HAOII0ZieHUH uepe3 1IBeTOBbIe (PUTLTPHI.
Pas,qeﬂ 12. KeanToBble AB/IeHHA.

OrnbiTel Pesepdopsa ¥ rmaHeTapHass Moje/b artoma. Mogenb atoma bopa. Wcnyckanue wu
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TIOTJIOLeHUe CBeTa aTOMOM. KBaHThbI. JIHeluaTble ClIeKTPHI.

PasyoakTiBHOCTE. Anb(a, beTa- 1 raMma-usnyueHus. CTpoeHre aTOMHOTO sifipa. HykyioHHast Mogienb

aToMHoro siipa. Vi3otonel. PasyoakTrBHbIe nipeBpaltieHus. [lepyoy nonypacnaza aToMHbIX siiep.

saep.

SlnepHble peaklMy. 3aKOHbI COXPaHEHMs 3aps/J0BOr0 M MacCOBOTrO YMCe. DHeprusi CBs3M aTOMHBIX
CBsI3b Macchl ¥ S3Hepruu. Peakiiyy cuHTe3a u JiesieHus sjep. Microunukuy sHepruun CosHLa U 3BE3J.
SflnepHas sHepreTyKa. /leliCTBUs PaIMOAKTUBHBIX U3TyUeHUM Ha )KUBbIe OPTaHU3MBbI.
demoncmpayuu.

CrieKTpbl U3/TyueHUs U TIOTJIOLeHHsI.

CrieKTpbl pa3/IMYHbIX T'a30B.

CnekTp BogOpoOJa.

Hab6smrogeHue TpekoB B Kamepe BuibcoHa.

PaboTa cuéTyrka MOHU3UPYIOIIMX U3/TyUeHUH.

Peructpatjusi u3myueHusl MPUPOAHBIX MUHEPAJ/IOB U MPOIYKTOB.

JIa6opamopr1e padombl u onbIMbL.

1. HabmtofieHue CIUIOIIHBIX U JTMHEHYAThIX CIIeKTPOB U3/TyUeHusl.

2. HWccnepoBaHue TPEKOB: U3MepeHHe SHepryuy YaCTULIbl TI0 TOPMO3HOMY MyTH (TI0 GoTorpadusim).

3. H3mMmepeHue paZiuoakKTUBHOTO (hOHa.

IToBTOPHUTE/THEHO-00001IAKOIINI MOJY/Tb.

[ToBTOpUTE/NEHO-0000IIAOIIMI  MOZY/Ib  TIpeIHA3HAUeH /il CHUCTeMaTh3aluu U 00001eHus

ok

MIpPeZIMETHOTO COJIePyKaHUsI M OTIbITA JieATeIbHOCTH, IPUOOPETEHHOTO TIPU U3YUYeHUH BCero Kypca (GU3uKH, a
TaK)Ke [jIss TIOATOTOBKM K OCHOBHOMY TOCYZAapCTBEHHOMY 3K3aMeHy 10 (u3uKe [y 00yYarommxcs,
BbIOPABILIUX 3TOT y4eOHbIH MpeaMeT.

HpI/I HN3y4e€HUH aHHOT'O MOAYJIA Ped/IM3yIHTCA U CUCTEMATHU3UPYIOTCA BUAbI AeATe/IbHOCTHU, Ha OCHOBE

KOTOPBIX 00ecreurBaeTcsl [JOCTM)KeHHEe TIpeJMEeTHBIX M MeTarnpeAMeTHBIX TIaHUPYEeMbIX pe3y/bTaToB
o0OyueHust, popMUPYeTCsT eCcTeCTBEHHOHAay4Hasi TPAMOTHOCTb: OCBOEHHE Hay4YHBIX MeTO/[0B MCCJIeI0BaHMUS



SIBJIEHUM TIpUPOJbl M TEXHWKW, OBJaJileHue yMeHMsMH OOBSICHATh (r3nyeckue SIBIeHUs, TPUMEHss
T0JTyueHHbIe 3HaHus, pellaTh 3a/jaul, B TOM YMC/Ie KaueCTBeHHbIe U SKCIIepUMeHTa/IbHbIe.
[MpyHLMNUANbHO [esTe/IbHOCTHBIA XapakTep [AHHOTO pasfiesia peanusyeTcsi 3a CUéT TOro, 4ro
o0yyaroIecs BLIMO/HSIOT 3a/laHus], B KOTOPBIX UM TIPe/i/laraeTcs:
Ha OCHOBe TIOMyYeHHbIX 3HAaHWK pACIO3HaBaTb W HAYYHO OOBSACHATH (HU3UUECKHe SIB/IeHUsT B
OKpY>Katollleld TpUpo/ie Y MOBCeJHEBHOW )KU3HUY;
WCI10/1b30BaTh Hay4yHble METO/bl UCC/e[0BaHUsl (PM3UUECKHX SIBJIEHWM, B TOM YMCJIe [/isl TIPOBEPKU
TUIIOTe3 U NI0JTyYeHHUs] TeOPeTUYeCKUX BbIBO/OB;
OOBSCHATL Hay4Hble OCHOBbI Haubojiee Ba)KHBIX [JOCTWKEHHI COBPEMEHHBIX TEeXHOJIOTHH, HarpuMep,
MPaKTUYeCKOr0 MCII0/Ib30BaHUsSI pa3/MuUHbIX HMCTOYHWKOB 3HEPrMM Ha OCHOBE 3aKOHa NpeBpalleHus U
COXpaHeHUsl BCeX M3BEeCTHBIX BH/IOB SHEPIUu.



INIAHUPYEMBIE PE3YJ/IbTATbI OCBOEHUA ITPOI'PAMMDBI 110 ®PU3NKE HA YPOBHE
OCHOBHOTI'O OBIIIET'O OBPA3OBAHUA

W3yueHne ¢U3MKM Ha YPOBHE OCHOBHOTO 001jero o0Opa3oBaHMs HarpaBlIeHO Ha [JOCTIKEeHHUe
JTMYHOCTHBIX, MeTaripeIMeTHBIX U TMPeJMEeTHBIX 00pa30BaTe/IbHBIX Pe3yJ/IbTaTOB.

B pe3ysibTarte uzyueHust (GU3MKK Ha YPOBHEe OCHOBHOTO 0011jero obpa3oBaHusi y oOyyatorierocsi 0yayT
chopMHUpOBaHBI C/eyOL[1e TUUHOCTHbIE Pe3y/IbTaThl B UaCTH:
* 1) naTpHOTHYECKOr0 BOCIIMTAHHA:

o TMposiB/iIeHNe UHTepeca K UCTOPUX U COBPEMEHHOMY COCTOSIHUIO POCCUICKOM (hH3UUeCcKOil HayKu;

. L[EHHOCTHOE OTHOIIIeHHE K JJOCTH)KEHUSIM POCCUHCKUX YUEHbIX-(DHU3HKOB,;

® 2) rpaklaHCKOr0 M yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

o TOTOBHOCTb K aKTMBHOMY Y4acTHIO B 00CY>K/IeHUU OOIIeCTBEHHO 3HAUMMbBIX U 3TUUECKUX TPO0OIieMm,
CBSI3aHHBIX C TIPAKTUUECKHUM TIPUMEHeHHeM I0CTKeHNN hU3UKY;

. 0CO3HaHHe BaXXHOCTH MOPa/IbHO-3TUUYeCKUX TIPUHLIUIIOB B [IeSITe/TbHOCTU YUEHOTO;

¢ 3) 3CTeTHYeCcKOro BOCIUTAHMA:

. BOCTIPUSITAE 3CTeTHUECKUX KauecTB (hM3MUeCKOl HayKu: eé TapMOHUUHOTO MOCTPOEHUs], CTPOTOCTH,

TOYHOCTH, JTAKOHUYHOCTH;
* 4) HeHHOCTH HAy4YHOI'0 NNO3HAHHUSA:

. OCO3HaHHe LIeHHOCTH (PU3MUeCKOW HayKd KakK MOLJHOrO MHCTPyMeHTa M03HaHUsi MHpPA, OCHOBBI
PasBUTHS TEXHOJIOTHH, BaXKHENIIeN COCTaBIISIOIIeN Ky/IbTypbl;

. pa3BUTHe Hay4HOM /IF0003HATeIbHOCTH, MHTepeca K UCC/Ie[j0BaTe/IbCKOM [1esITeIbHOCTY;

* 5) ¢opMuUpOBaHNSA KY/IbTYPbI 3/[0POBbs M YMOIL[HOHA/ILHOTO 0/IarONoTy4Yus:

. OCO3HaHWe IleHHOCTH Oe3oracHoro obpasa >XM3HU B COBPEMEHHOM TeXHOJIOTMUeCKOM MHUDE,

Ba)XHOCTH TpaBU/I 6e30T1acHOTO TIOBeZIeHHsI Ha TPaHCIIOpTe, Ha JJ0porax, C 3/IeKTPUYeCKUM U TerJIOBBIM
ob6opy/Zi0BaHHEM B JIOMAIIIHUX yCJIOBUSX;

o c(opMHPOBAHHOCThL HaBbIKa pedieKCHH, TIPU3HAHKE CBOEro MpaBa Ha OLIMOKY M TaKOTO JKe TpaBa y
JPYTOro 4eyioBeKa;

®* 6) TPYAOBOr0 BOCIIMTAHHUSA:

. aKTUBHOE Yy4YaCTWe B pelleHWH TMPAKTUYeCKuX 3ajau (B paMKax ceMbd, 00Opa3oBaTesbHON
OpraHu3aljiy, TOpoJa, Kpas) TeXHOJOTMYeCKOW M COLMA/bHOW HArpaB/eHHOCTH, TPeOyHOLUMX B TOM
yucsie U (PU3MUecKUx 3HaHUM;

o HHTepecC K MpakKTUYeCKOMY M3y4eHU0 TIpodeccuil, CBsi3aHHbIX C (PU3UKOM;

¢ 7)3K0/I0THUeCKOro BOCTIMTAHUA:

. OpHeHTal[si Ha MpUMeHeHHe (U3NUeCKWX 3HAHWUW [Jis pelleHws 3a7iad B 00/71acTH OKpYy’Karolen
CpeJibl, TUIAHWPOBAHUSI TTOCTYIIKOB U OLIEHKU WX BO3MOJKHBIX TIOC/Ie/ICTBUM Z1Jis1 OKPY>Katollleil cpe/ibl;

. 0CO3HaHMUe TJI00a/IbHOTO XapaKTepa 3K0JIOTHYeCKUX MPoOJieM U MyTel UX peleHus;

e §8) aganTanuM K U3MEHSIIIIUMCS YC/I0BUSM COL{UA/IbHON U MPUPOHOM CpeAbl:

. noTpeOHOCTh BO B3aMMOJEWCTBUM TPH BBIIOJHEHUH WCC/IAOBAaHUM U TIPOEKTOB (PU3HUECKOU
HarpaB/IeHHOCTH, OTKPBITOCTb OIBITY Y 3HAHUSIM APYTUX;

. TIOBBIIIIEHWE YPOBHS CBOe KOMITeTeHTHOCTH uepe3 MPaKTUUeCKYHo esiTe/IbHOCTb;

. notpeOHOCTh B (DOPMHUPOBAHWM HOBBIX 3HaHUHM, B TOM uucsie (HOPMYJHUPOBATb WEU, TIOHSTHS,
TUTIOTE3bI O GU3NUYECKUX OOBEKTaX U SIBJIEHUSIX;

. 0Co3HaHUe e(DUIUTOB COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTeH B 00/1acTH (PU3MKHY;

. TMJIaHUPOBaHKME CBOEr0 PAa3BUTHS B MPUOOPETEHUU HOBLIX (DM3WUECKUX 3HAHUM;

. CTpeMJIEHHE aHa/M3UPOBaTh W BBISB/IATH B3aUMOCBSI3U TIPUPO/bI, 00IECTBA U KOHOMHUKU, B TOM
yuCIie C UCTOb30BaHWEM (PU3NUECKUX 3HAHUM;

. OlleHKa CBOMX MAEeMCTBUM C yUETOM BJIUSTHUSI Ha OKDPY>KAOIIYIO CpPeZly, BO3MOJKHBIX T'I00a/IbHBIX

TI0C/Ie/ICTBUIA.



METAIIPEJMETHBIE PE3YJ/IbTATDI

B pe3ynbraTe OCBOeHHUsS mMporpaMmbl 10 (DHM3MKe Ha YpOBHE OCHOBHOTO 00Iriero o0Opa3oBaHUsS Yy
oOyuatorrierocsi 6yayT chopMHpOBaHBI MeTampejMeTHbIe Pe3y/bTaThl, BK/IIOUYAIOIIe T03HaBaTebHbIe
yHUBepca/ibHble  y4yeOHble [IeMCTBUS, KOMMYHHMKATHBHbIE YHHUBepCajbHble yueOHbIe JeWCTBUS,
perysTUBHbIE YHUBepCa/lbHbIe yueOHbIe eCTBUSI.

ITo3HaBaTe/nbHBbIe YHHBepPCa/IbHbIE yUeOHbIe /[efiCTBUA

Ba3oBble 1ornueckue JelCTBHA:

BBISIBJIATh U XapaKTePU30BaTh CyLlleCTBeHHbIe TIPH3HAKH 00BEKTOB (SIB/I€HUI);

yCTaHaB/MBaTh CYIIeCTBEHHbIM TPHU3HAK KlacCH(UKALMK, OCHOBaHUS AJisi 0000iieHusT U
CpaBHeHwUs;

BBISIBJIITb  3aKOHOMEDHOCTM U TIDOTHUBOPEUMsT B pacCMaTpuBaeMbiX (hakTax, [JaHHBIX W
HaOJTIOIeHUSTX, OTHOCSIIIMXCS K (PU3UUECKUM SIBJIEHUSIM;

BBISIB/ISITH [IPUYMHHO-C/IE/ICTBEHHbIE CBSI3U TPU M3Y4eHWH (GU3WYeCKUX SIBJIEHHH U TPOLIeCCOB,
ZlefiaTh BBIBOJBI C WCTIOJIb30BaHUEM [IeJyKTHBHBIX M MHAYKTUBHBIX YMO3aK/IHOUeHWH, BBIBUTaTh
TUTIOTe3bI 0 B3aMMOCBSI3SIX (PU3NUECKUX BeJTUUMH;

CaMOCTOSITEJILHO BbIOMpaTh Croco0 perneHus yuyeOHOW (U3WUecKod 3a7aun  (CpaBHEHHE
HECKO/IbKUX BapUaHTOB peLIeHHs, BbIOOp HanbOosiee TMOAXOISIET0 C YUETOM CaMOCTOSITENTbHO
BbI/Ie/IeHHBIX KDUTEPUEB).

Ba3oBbIe MccIe0BaTe/IbCKHE IeHCTBHS:

WCII0/Tb30BaTh BOMPOCHI KAaK UCC/IeI0BATE/TbCKUM MHCTPYMEHT ITO3HAHMSI;

MPOBO/IUTh TI0 CAMOCTOSITEJIbHO COCTaBJIEHHOMY T[UJIaHy OMBIT, HEC/IOKHBIM  (DU3NUeCKUid
9KCIIEPUMEHT, HeOO0/TbIIIOe UCC/IeZI0BaHUe (PU3UUECKOTO SBJIEHUS;

OlLleHMBaTh Ha TPUMEHMMOCTb U [JOCTOBEPHOCTh HWH(OpPMAIUIO, TMOJYUYEHHYI0O B XO/e
HCCJIeJOBAaHUSI U/IH SKCIIEPUMEHTA;

CaMOCTOsITe/ILHO  (hopMy/TUpOBaTh 0000IIEHUsT W BBIBOABI IO pe3ysbTaTaM MPOBEAEHHOTO
HaOJTr0/1eHus1, OTIbITa, UCCIIe/IOBAHUS;

MPOTHO3UPOBAaTh BO3MOXKHOE Jla/ibHeMHIIee pa3BUTHE (PU3MUECKUX TMPOLECCOB, a TAKXKe BbIIBUTATh
TIPe/ITIONI0XKEeHUs1 00 MX Pa3BUTHU B HOBBIX YC/IOBUSIX U KOHTEKCTaX.

Pab6ota c uadopmanueii:

TIPUMEHSITh Pa3/IMuHble MEeTO/bl, UTHCTPYMEHThI U 3arpochl MPU TOMCKe U oTOope WMH(pOpMaruu
WA IAHHBIX C yUYETOM TIpe/IJIOKeHHOH yueOHOM (r3nuecKoi 3ajau;

aHa/IM3UpOBaTh, CUCTEMaTU3UPOBAaTb WM WHTEPIIPETHPOBaTh WH(OPMALMIO pas/MuHbIX BUJOB U
(dhop™m mipesicTaBeHYS;

CaMOCTOSITE/ILHO ~ BbIOMpaTh  ONTHUMa/ibHYIO  (opMy mpejcTaBieHuss UHGOpMaLUM U
W/UTIOCTPUPOBATh pelliaeMble 3a/laul HEC/IOKHBIMM CXeMaMH, AiuarpaMMaMu, MHOU rpaMKor U UxX
KOMOMHALIASMU.

KoMMyHHKaTHBHBIe YyHUBepCa/IbHbIe YUeOHbIe JeCTBHA:

B XxoJe o0CyxeHUs yueOHOTO Mmarepuasna, pe3y/bTaToOB JabOpaTOPHBIX pabOT U TIPOEKTOB
3a/laBaTh BOMPOCHI T0 CYIECTBY OOCYX/JaeMoW TeMbl U BbICKA3bIBaTh W/, HalleJieHHble Ha
pellieHre 3a/lauM U TIoZiiepKaHue OJ1aro)kesaTelbHOCTH OOIIeHus;

COTIOCTaB/ISITb CBOU CYXKAEHHUSI C CYXXAEHUSIMH ADYTrUX Y4YaCTHUKOB [uajiora, OOHapy>KWBaTh
pa3/inuKe U CXO/CTBO TO3ULUH;

BbIP@)XXaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MUCbMEHHBIX TEKCTaX;

nyO/IMUHO TIPe[CTaB/sATh Pe3y/IbTaThl BBITOJHEHHOTO (DHU3MUECKOTO OMbITa (IKCIIEPUMEHTA,
HCCieIOBaHUSI, TIPOEKTA);



MOHMMAaTh W MCII0J/Ib30BaTh MPEUMYIIeCTBa KOMaHAHOW U WHAWBUAYaTbHOW pabOThI TIPY pelleHnH
KOHKPeTHOU (hr31UeCcKoi MpobieMsr;

MPUHUMATh 1[eJTd COBMECTHOU /IeTe/IbHOCTH, OPTaHW30BBIBAaTh [EMCTBUS MO €& [OCTHKEHHIO:
pacripeie/iAiTh PO/, 00CY>X/JaTh MPOLECCHI M pe3y/IbTaTbl COBMECTHOU PaboThI, 000011IaTh MHEHUS
HECKOJIBKUX JIFO/IeH;

BBITIOJTHSTH CBOIO YaCTh pabOThI, JOCTUrasi KAUECTBEHHOTO pe3yJ/ibTaTa Mo CBOEMY HarlpaBJIeHHI0 U
KOOP/IMHUPYS CBOM JIEMCTBUS C IPYTUMH UjleHaMH KOMaH/Ibl;

OlLIeHMBaTh KaueCTBO CBOEro BK/aja B OOMMM TPOAYKT TIO KPUTEpPHUSIM, CaMOCTOSITeTbHO
chopMyIMPOBaHHBIM YUaCTHUKaMHU B3aUMOZIeHCTBUSI.

PerynsiTuBHBIE YHUBepCaIbHBIE YueOHbIe JeHCTBUS

Camoopranu3sanus:

BBISIBJIITb  TIPOOJIEMBl B JKM3HEHHBIX M YyueOHBIX CHUTyalusiX, TPeOYIOIUX /s pelleHus
(hr3ruecKrX 3HaHWUM;

OpPMEeHTHPOBaTbCS B Ppas/MUHbIX IOAXO/ax NPUHATUS pelleHUd (MHAWBUAYalbHOe, MPUHATHE
pellieHus1 B TpyMre, IPUHSATHE PeLleHui TPYIINo);

CaMOCTOSITe/ILHO COCTAaBJISITh a/ITOPUTM pelleHHst (PU3NUecKor 3a/jaui UM TJlaHa UCC/e/JOBaHus C
YUETOM MMEIOIIUXCSI PeCYyPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTUPOBaTh Tpe/ijiaraeMbie
BapHaHThI pelleHnl;

ZiesiaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a pelleHue.

CaMOKOHTPO/Ib, SMOL[UOHA/TbHbIA UHTE/I/IEKT:

JIABaThb afIeKBAaTHYIO OLIEHKY CUTYyalLWX U TIpe/ijiaraTh Ij1aH e€ U3MeHEeHMs;

0OBSACHATH TIPUUUHBI JOCTKEHUsS (HeJOCTWKEHUs) Pe3y/bTaToB /IesTe/IbHOCTH, JaBaTh OLIEHKY
NpUOOPETEHHOMY OTIBITY;

BHOCHUTb KOPDEKTMBBI B [I€ITe€/IbHOCTh (B TOM UHMC/Ae B XOJ BBIIOJHEHUS (U3NUECKOTOo
HCC/Ie/OBaHUST WM TPOEKTa) Ha OCHOBE HOBBIX OOCTOSATE/NBCTB, W3MEHHUBIIMXCS CUTYyalUH,
YCTaHOBJIEHHBIX OLTUOOK, BO3HUKIIINX TPY/THOCTEMH;

OLIEHUBAaTh COOTBETCTBHE Pe3yJibTaTa 1[eJId U YCJIOBUSIM;

CTaBUTb CceOs Ha MECTO JIPYroro 4ejoBeKa B XOZie CIOpa WM JUCKYCCHM Ha HAY4YHYIO TEMY,
TIOHMMAaTb MOTHBBI, HAMEPEHHS U JIOTHUKY [IPYyToro;

NpU3HABaTh CBOE TMPABO Ha OLIMOKY MpH pelieHny (U3NUeCKUX 3aJau Wi B YTBEPXKAEHHSX Ha
HayYHbIe TEMbI ¥ TaKOE >Ke MPaBo JPYyroro.

INPEJMETHDIE PE3YJ/IbTATDI

K koHIy oOyueHuss B 7 Kjacce TpeJMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHe JOJDKHBI OTpPakKaThb
Cc(OpPMHUPOBAHHOCTH y 00YUAIOILIMXCST YMEHHIA:

WCTIO/Tb30BaTh TIOHATHS: (U3MUecKre U XUMHUeCKUe sIB/ieHUsl, Hab/rofieHne, SKCIIePUMEHT,
MoJieNb, THIOTe3a, eJUHULbl (PU3MUeCKUX BeIMYMH, aTOM, MOJIeKy/a, arperaTHble COCTOSIHUS
BelljecTBa (TBEpAOE, >KUIKOe, Ta3000pa3Hoe), MeXaHWUYecKoe [BW)KeHWe (paBHOMEpHOe,
HepaBHOMEpHOe, TMpSIMOJIMHENHOe), TpaeKTOpusi, paBHOJENCTByoIlass cuia, JAedopmaiis
(ynpyrasi, jiacTu4eckast), HeBeCOMOCTb, COOOIIIAIOIINECST COCY/TbI;

pa3nuuarth siByieHus (Auddysusi, TeryioBoe JBKeHUe YaCTHI] BelljeCTBa, paBHOMEPHOe JIBI>KeHHe,
HepaBHOMEpHOe [BW)KeHWe, WHEepLYs, B3auMO/IeHCTBUe TeJ, paBHOBeCcHe TBEDPJLIX Tea C
3aKperIEHHOW OChbI0 BpallleHus], TiepeJjaua JaBjaeHUs] TBEPABIMUA TellaMU, KUAKOCTSAMU U ra3aMu,
aTMocdepHoe aBjieHe, Ti/laBaHUe TeJl, MPeBpallleHrs MeXaHUUeCKOW SHepIUn) 1Mo OMUCAaHUI0 UX
XapaKTepHbIX CBOWCTB Y Ha OCHOBE OMBITOB, IeMOHCTPUPYIOLIMX JaHHOe (U3UUYEeCKOe SIB/IeHUE;



pacro3HaBaTh MPOsiB/iIeHUe M3yUeHHbIX (U3NUYeCcKUX SIBJIEeHUH B OKPY)KarolleM MUpe, B TOM 4YHC/ie
(du3uueckre siBieHUs] B MPUPOJe: MPUMeEPHI IBUKEHUSI C Pa3/MYHbIMU CKOPOCTSIMU B YKUBOU U
HEXXUBOW TpUpo/ie, AeWCTBUe CWIbl TPeHUs B TIPUPOJe U TeXHUKe, B/UsSHUE aTMOC(hepHOro
JIABJIEHUS] HA )KMUBOW OpraHW3M, IJIaBaHUe PbI0, pbluary B TeJjie YejioBeKa, MPU 3TOM TMEePeBO/IUTh
MPAKTUYECKYIO 33/jauy B yueOHYI0, BbIIe/ISITh CyL|eCTBEHHbIe CBOMCTBA (TIPU3HAKH) (U3HUECKUX
SIBJICHUI;

OTMUCHIBATh U3yUeHHbIe CBOMCTBA Tesl U (pU3nuecKue SIBJIEHUS, UCTIO/b3Ysl (U3NUecKre BeTMUMHbI
(mMacca, 00BEM, TUIOTHOCTD BellleCTBa, BpeMsl, IyTh, CKOPOCTb, CPeJHsIsi CKOPOCTb, CHJIa YIIPYTOCTH,
Ccuna TSDKeCTW, BeC Tejla, CWia TpeHWs, JaBjieHue (TBEpAOro Tena, >XUAKOCTH, Trasa),
BLITAJIKMBAOIIas CH/Ia, MeXaHWdecKas paboTa, MOI[HOCTb, TUIEYO CHJIbI, MOMEHT CHJIBI,
K03 dULIMeHT 10J1e3HOT0 [IeHCTBUSI MeXaHU3MOB, KWHeTHYecKasi U MOoTeHLUabHasi SHeprus), mpu
OTMMCaHWU TIPaBUJILHO TPAKTOBATh (PM3UUECKUN CMBIC/ UCTIONb3YEeMbIX BEeJTMUWH, X 0003HAUeHUS
U eIUHULIbI (PU3NUeCKUX BeIUUMH, HaXOAWUTh (HOPMYJIbI, CBSI3bIBalOIMe AaHHYIO (DU3NUeCKYIo
BeJIMUMHY C JAPYTUMH BeJIMUMHAMU, CTPOUTH TpadUKU H3yUeHHBIX 3aBUCHUMOCTeN (U3NUecKux
BeJTMUMH;

XapaKTepu30BaTh CBOWCTBA Tesl, (hrM3nuecKre sIBJIeHUs U MPOLIeCChl, MCTO0/b3Ysl MpaBU/a CJI0’KeHUs
cun (BOoJib 0IHOM TpsiMoit), 3aK0H ['yka, 3akoH ITackasis, 3akoH ApxuMe[ia, PaBU/I0 PaBHOBeCHS
pbruara (6710ka), «30/710TO€e MPaBU/I0» MEXAaHUKH, 3aKOH COXPAHEHUS] MeXaHUUeCKOW YHepPruu, TIpy
3TOM /laBaTh CJIOBECHYIO (hOPMY/IMPOBKY 3aKOHA U 3alUChIBaTh €r0 MaTeMaTHyeckoe BhIpayKeHUe;
O0BSICHATL (PU3MUECKUE SIBJIeHUs, TIPOL[eCCHl M CBOKMCTBA Tej, B TOM UKWC/Ie U B KOHTEKCTe
CUTyallMii TPaKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BbISIB/STh MPUUYMHHO-C/Ie/ICTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHHWE W3 1-2 JIOTMYeCKMX IIIaroB C OMOpPoM Ha 1-2 M3y4yeHHBIX CBOWMCTBA
(bu3MyecKux siBieHUH, (HU3MUeCcKuX 3aKOHa UM 3aKOHOMEPHOCTH;

peliaTth pacuéTHble 33jaud B 1-2 [elCTBUS, MCMOJb3ysl 3aKOHbI U (POPMYJIbI, CBSI3bIBAOLLIME
(ur3ruecKkre Be/IMUMHBI: HAa OCHOBE aHaiW3a YCJIOBUS 3aJjaud 3aluchiBaTh KpAaTKOe YCIIOBUE,
MO/ICTaB/ATh (hH3UUeCKre BeJUUMHbI B (DOPMYJbl U TIPOBOAUTH PaCyéThbl, HAXOAWUThH CIIPABOYHbIE
JaHHble, HeOOXOAWMble il pelleHus 3ajau, OIeHWBaTh pPeaMCTUYHOCTb TIOTyYeHHOU
(hr3UUecKoil BeTMUMHBI;

pacrio3HaBaThb TMpPO0/ieMbl, KOTOpble MOXKHO PEeIUTh TPH TIOMOIU (U3UUECKUX METO/IOB, B
OMMCAaHWM WCC/Ie[JOBAaHUS BBIJIE/ISTH TPOBepsieMoe TpeAriooyKeHue (TUToTe3y), pas3indarth U
WHTEPIIPeTUPOBATh MOyUeHHbIN pe3y/bTaT, HAXOAWUTh OIIMOKM B XO/e OTIbITa, /ie/laTh BLIBO/bI 110
ero pe3y/bTaTaMm;

MPOBOJUTH OIBITEl T10 HaAOJIIO/eHUI0 (PU3UUECKUX sIBJIEHUN WM (U3WUECKUX CBOMCTB TeJl:
(hopMyMpOBaTh TIPOBEpsieMble TIPEATIONIOXKEHHsI, COOMpaTh YCTAaHOBKY W3 TIPeI0KEHHOT0
000py/10BaHus, 3aMMUCHIBATE X0/ OTbITa U JOPMYJ/IMPOBATh BHIBO/IBI;

BBLITIO/THATL TIPSIMbIe W3MEpPEeHWsl PACCTOSHUS, BPEMEHH, MacChl Tena, 00BbEMa, CUIBI U
TeMIiepaTypbl C MCIO/Ib30BaHUEM aHA/IOTOBBIX U IM(POBBIX NMPHUOOPOB, 3aMMCHIBATH TMOKA3aHUS
npubOpPOB C YUETOM 3a/]JaHHOM abCOIFOTHOM MOTPeLTHOCTH U3MEPEeHUH;

TIPOBOIUTL UCC/Ie/IOBaHHE 3aBUCUMOCTH OJHOW (U3MUecKod BeJWUYMHBI OT [Jpyrod C
VICTI0/Tb30BaHMEM TIPSIMbIX M3MepeHU (3aBUCUMOCTM TYTH PaBHOMEDHO [BWKYILErocs Tena OT
BpeMeHU [IBIDKeHHUsl Tesla, CWIbl TPEHWs CKOJIbKEeHHsI OT Beca Teja, KauecTBa 00pabOTKu
TOBEPXHOCTel Tel U He3aBUCHMMOCTU CWJ/Ibl TPEHUs OT I/IOL[aJAU COMPUKOCHOBEHUS Tes, CHJ/Ib
YIPYTOCTH OT YJITMHEHHUSI TIPYKUHBI, BHITA/TKABAIOIIEN CHUJIbI OT 00bEMa TIOTPY>KEHHON YaCTH Tesa
U OT TUIOTHOCTH >KUJKOCTH, €€ He3aBUCUMOCTH OT TUVIOTHOCTH Tejia, OT TJIyOWHBI, Ha KOTOPYIO
TIOTPY’KEHO TeJsio, YCJIOBUH TIJIaBaHUsI TeJl, YC/IOBUM paBHOBeCHs pbiuara u 6/10KOB), y4acTBOBAaTh B
M/IaHMPOBaHUM yueOHOT0 MCC/Ie/0OBaHMs, COOMpaTh YCTAHOBKY W BBITIOJIHSATH U3MEPEHHMS, CIeays
TIpe//IoYKeHHOMY TUTaHy, (UKCHPOBAThb pe3y/bTaThl TIOJYyUeHHOW 3aBUCHUMOCTH (PU3HMUECKUX
Be/IMYMH B BHjEe TIPeAJIO’KeHHbIX Tabyul] U rpadukoB, JenaTb BLIBOJBI 0 pe3y/bTaTaM
WccreoBaHus;



® [IPOBOJUTH KOCBEHHble H3MepeHMs (M3UUeCKHWX BeIUUrH (TVIOTHOCTh BeLeCTBa >KUJKOCTH U
TBEPAOrO Tela, CWla TPEHUs CKOJIb)KEHUs, [aBjieHue BO3/yXa, BbITaJKUBAIOLasi CUIA,
JeNCTBYIOLLasl Ha TIOTPY)KEHHOEe B JKUAKOCTb Teso, KO3 (dHULMeHT Moe3HOro /AelCTBHUs MPOCThIX
MeXaHH3MOB), CJefysl TIpe/IO’KeHHOM WHCTPYKLMW: TIPU BBITIOJIHEHUH W3MepeHuil coOuparthb
5KCIIePUMEeHTa/IbHYI0 YCTAaHOBKY Y BBIUMC/IATH 3HaUeHUe UCKOMOM BeJTMUMHbI;

* cobmoaaTh MpaBu/Ia TEXHUKK 0e30macHOCTH TIpU paboTe ¢ 1abopaTopHBIM 000pY/J0BaHHUEM;

® yKa3biBaTh TPUHLIMIBI JeWCTBUS TPUOOPOB M TEXHUUECKUX YCTPOMCTB: BeChl, TepMOMET,
JVUHaMOMeTp, COO0LjaroIIyecs: cocy/ibl, 6apoMeTp, pbluar, MOJABWXKHBINA W HEMO/BWXXHBIN OJI0K,
HaKJIOHHAs MJI0CKOCTh;

®  XapaKTepW30BaTh TPUHIUMBI JEeUCTBUS W3yUeHHBIX TMPUOOPOB M TEXHUUECKUX YCTPOWCTB C
OIIOpOY Ha UX OMUCaHuA (B TOM YMC/Ie: TIOJIIUITHUKY, YCTPOUCTBO BOAOIIPOBOAA, TUIpaBINUeCKAN
Tpecc, MaHOMeTp, BbICOTOMep, MOPILIHEeBOM HAacOC, apeoMeTp), WUCIO/b3ysl 3HaHWS O CBOMCTBAx
(bu3nueckux siBjieHNH U HeobxouMble hr3MUYecKre 3aKOHbI M 3aKOHOMEPHOCTH;

® [pPUBOJUTHL TIpUMepbl (HaXOJUTb MH(OPMALMI0 O TpUMepax) MPaKTUYeCKOTro HCMO/b30BaHUS
(u3nyecKux 3HaHUH B TOBCEeJHEBHOM YKU3HU [jisi 00OecrieueHrsi 6e30MacHOCTH MpU 0OpalljeH|H ¢
npubopaMd ¥ TeXHUUECKUMM YCTPOWMCTBAMM, COXPaHEHWs 3/I0pOBbsi U COOMIO/IeHUsT HOPM
5K0JIOTMUYECKOT0 MOBeJieHUs B OKpY>Karolllel cpe/e;

® OCyLeCTB/SATH OTOOpP MCTOYHMKOB HWH(oOpMaiuu B VIHTepHeTe B COOTBETCTBUM C 3a/laHHBIM
TOMCKOBBIM 3aliPpOCOM, HAa OCHOBE HWMEIOLUXCS 3HAaHWW U NYyTEM CpaBHEHUsI pPa3/IMUHBIX
WCTOUHWKOB BbIZIE/IATE MH(OpPMALMIO, KOTOpasi SIB/ISIETCS TMPOTUBOPEUMBOW WM MOXKET OBITh
HeJJOCTOBEPHOM;

® LCIOJIb30BaTh TIPYM  BBIMOJHEHWM Y4yeOHBIX 33laHUM  HAYYHO-TIOMYJISIPHYHO — JIUTEPaTypy
(Y31UecKoro cojepkaHusi, CIpaBOYHble MaTepuasnbl, pecypcbl ceTu VIHTepHeT, BazeTh
TIpUEéMaMU KOHCITEKTUPOBAHUSI TeKCTa, Mpeobpa3oBaHus HWHGOpPMAI[MKM W3 OAHOW 3HAKOBOM
CUCTEMBI B IPYTYIO;

® Co37aBaTh COOCTBEHHBIE KpaTKHe MMCbMEHHbIE U YCTHbIe COOOIIEeHUsT HA OCHOBe 2—3 MCTOUHHKOB
nHbopMarmy (HU3UUeCKOTro COJiepKaHus, B TOM UHC/Ie TyOJIMYHO /leflaTh KpaTKhe COOOIIeHUs O
pe3y/ibTaTax TPOEKTOB WM Y4eOHbIX WCC/eOBaHWM, TPU 3TOM TPaMOTHO HCII0/Ib30BaTh
V3yueHHbIN MOHSATUMHBIN anmapar Kypca (GU3MKH, COMPOBOXK/aTh BBICTYI/IEHHE TIpe3eHTalleil;

® [IpU BBITIOJIHEHUH y4eOHBIX TIPOEKTOB M MCC/Ie[OBaHUN pacrpeZensTh 00s3aHHOCTH B TPYIIIe B
COOTBETCTBUM C TIOCTaB/€HHbIMH 3ajilauaMi, CJIeJWTb 3a BBINOJHEHWEeM IUlaHa [IelCTBUH,
aZlekBaTHO  OLleHMBAaTh COOCTBEHHBIM BK/IaJ, B [eATeNbHOCTb TPYMIbl, BbICTPAaUBAThb
KOMMYHUKaTUBHOE B3aUMO/IeHCTBUE, YUUThIBasi MHEHHE OKPY KaroIUX.

K koHIly 00yueHusi B 8 K/acce mipeZiMeTHbIe pe3y/bTaThl Ha 0a30BOM YPOBHE [O/DKHBI OTPaXkaThb

c(OpMUPOBAHHOCTH y 00YUAOILIMXCS YMEHH:

® JCII0JIb30BaTh IMOHATHUS: Macca U pa3Mepbl MOJIEKYJI, TeIUIOBOE [BW)KEHHWEe aTOMOB U MOJeKyJ,
arperaTHble COCTOSIHMSI BeLL[eCTBa, KPUCTa/UIMUeCKMe M amop(QHble Teja, HaCbILeHHbId U
HEHaChILeHHbIM Map, BI&XHOCTb BO3/JyXa, TeMIlepaTtypa, BHYTDEHHSISI SHEeprusi, TeIlJIOBOU
JiBUTraTe/lb, SJIeMEHTApHbIM 3/€KTPUUECKUW 3apsi[i, S/eKTpUUecKoe Tojie, TPOBOJHUKA U
[IM3/IeKTPUKH, IOCTOSIHHBIN 3/IEKTPUUECKUM TOK, MarHUTHOE TI0J1€;

® pa3nuuaTh siBJeHUs (TeryioBoe pacllMpeHWe U C)KaTue, Tellionepesaua, TEIJIOBOe paBHOBECHe,
CMauvBaHUe, KalWIsIDHble sIB/IeHUs, WCMapeHuWe, KOHJeHcalusi, TlaB/ieHue, KpUCTalau3alus
(oTBepzeBaHue), KuIleHUe, TervionepeAaua (TerJIONPOBOJHOCTb, KOHBEKLUS, U3/Iy4yeHue),
J/IeKTpU3aLysl Tes, B3auMOJeMCTBUE 3apsi/ioB, JeWCTBUS 3/eKTPUUECKOr0 TOKa, KOPOTKOe
3aMblKaHue, B3alMOJeEeUCTBHe MarHWTOB, JelCTBHe MarHUTHOIO MO/l Ha MPOBOJHHUK C TOKOM,
3/IeKTPOMarHuTHasi MHAYKLYSA) [0 OMMCAHHI0 UX XapaKTepHbIX CBOMCTB UM Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JaHHOE (PU3NYECKOe SIBJIEHUE;

® pacro3HaBaTh NPOSIBJIEHUE U3yUeHHBIX (PU3NUYEeCKUX SIBJIEHUH B OKpY)KarolleM MUpe, B TOM 4HCJie
(uv3nueckre SIBEHUS B TIpUpPOJie: TIOBEPXHOCTHOE HaTsDKeHWe M KalW/IsipHble sIB/IeHUSl B



TpUpo/jie, KPUCTa/UIbl B TIpUpozie, u3nydeHrue CojiHIIA, 3aMep3aHue BOZOEMOB, MOPCKHe OpH3bl,
obpa3oBaHHWe pOChI, TYMaHa, WHesl, CHera, 3JIeKTpHUecKre siBieHus: B atMocdepe, 3/1eKTPUUYECTBO
JKUBBIX OpPraHU3MOB, MarHUTHOe 1oJjie 3eM/u, Apelid 1oJiroCcoB, poib MArHUTHOTO TI0JISI /1Sl XKU3HU
Ha 3eMJie, MOJIIPHOE CUsIHUE, TIPH 3TOM TIePEBO/JUTH MPAKTHUECKYIO 3a/lauy B yUeOHYI0, BbIJE/IATh
CyllleCTBeHHbIe CBOMCTBA (MPH3HAKK) (PU3NUECKUX SIB/IEHUH;

OMUCHIBATh U3yUueHHbIe CBOMCTBA Tesl U (hu3nuecKue SIBJIEHUS, UCTIO/b3Ysl (U3NUeCcKre BeJTMUMHbI
(TeMriepaTypa, BHYTPeHHSISI YHepPrusi, KOJMUeCTBO TeIJIOThI, y/enbHasl TeMI0éMKOCTh BeIeCTBa,
yZlefbHasi TeTI0Ta T/IaB/ieHus], y/iefbHasl TeryioTa napooOpa3oBaHus, y/ie/bHasl TerioTa CropaHus
TOM/IMBA, KO3(QULMEHT T0/e3HOr0 JeMCTBUSI TeIJIOBOM MalllMHbI, OTHOCHUTEe/bHAsl BJIa)KHOCThb
BO3/lyXa, J/JeKTPUUECKWN 3apsifl, Cula TOKa, 3/eKTpUUeCcKoe HaripsbkeHHWe, COMpPOTUBIIEHUE
MPOBO/IHUKA, y/le/TbHOe COTIPOTHBJ/IEHHE BeIlecTBa, paboTa M MOIIHOCTb 3/IeKTPUYECKOTO TOKa),
TIPY OMUCAHUU TIPAaBUIBHO TPAKTOBATh (PM3UUECKUI CMBIC/T UCITI0/Tb3yeMbIX BEIMUHMH, 0003HaUeHUsT
U eIUHULIbI (PU3NUeCKUX BeIUUMH, HaXOAWUTh (HOPMYJIbI, CBSI3bIBalOIMe AaHHYIO (DU3NUeCKYIo
BeJIMUMHY C JAPYTUMH BeJIMUMHAMU, CTPOUTH TpadUKU H3yUeHHBIX 3aBUCHUMOCTeN (U3NUecKux
BeJTMUMH;

XapaKTepu30BaTb CBOWCTBA Tes, (PU3MUeCKUe SBJI€HHSI W TIPOLECChbl, MCMO/b3ysl OCHOBHbIE
TI0JIOXKEHUsI MOJIEKY/ISIPHO-KMHETUUeCKON TeOpUM CTPOeHUsl BelllecTBa, NPUHLIMI CYTepro3ULIUU
rosiel (Ha KauyeCTBEHHOM YpPOBHE), 3aKOH COXpaHeHus 3apsiZia, 3akoH Oma /sl ydacTKa Lely,
3akoH [Ixoysns—JleHlla, 3aKOH COXpaHeHUs1 SHEPTUH, TPU 3TOM JlaBaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHA U 3alMChIBaTh €r0 MaTeMaTUuecKoe BbIPDayKeHUe;

00BSICHATL (hU3UUECKHe TPOLeCChl U CBOWCTBA TeJ, B TOM UYHC/Ie W B KOHTEKCTe CUTYalUh
MPaKTUKOOPHEHTUPOBAHHOT'O XapakTepa: BBLISB/IATh NPUUYMHHOC/IEICTBEHHbIE CBSI3U, CTPOUTh
00bsicHeHWe W3 1-2 JIOTWYeCKWX IaroB C OMOpOd Ha 1-2 WM3yuyeHHBIX CBOMCTBA (PU3UUECKUX
sIBJIeHUM, (PU3NUeCcKUX 3aKOHOB W/ 3aKOHOMEPHOCTeH;

pelliaTh pacuéTHble 33jaud B 2—3 [eWCTBUS, MCIO/b3ysl 3aKOHbI U (POPMYJIbI, CBSI3bIBAOLLIME
(dur3nueckre Be/JIMUMHBI: Ha OCHOBE aHa/lM3a YCJIOBUS 3aJjaud 3aluchiBaTh KPAaTKOe YCIIOBUE,
BLISIB/IATL HEJOCTAaTOK [JaHHBIX /11 peIlleHWs 3aJaud, BbIOMpaTh 3aKOHbI U  (POPMYJIBI,
HeoOXO/lUMbIe [Ijisi €€ pelleHus], TPOBOJUTh pPacuéThl W CpPaBHUBATb IIOJyUeHHOE 3HAueHHe
(hr3UUecKol BeIMUMHbBI C U3BeCTHBIMU JJaHHBIMU;

pacrio3HaBaTh TPOO/IEMbI, KOTOpble MOJKHO peIIWTh TPU TIOMOIU (PU3MUECKUX MEeTO/IOB,
WCTIO/B3YSl OIMCaHWe WCC/IeIoBaHUs, BBIJENSATh TIPOBepsieMoe TIPeAroJIoKeHre, OlLleHHUBaTh
MIPaBUJILHOCTH TOPS/IKA NPOBE/IeHUs UCC/Ie[JlOBaHUs, [ie/laTh BbIBOJbL;

MPOBOJUTh OMBITHI TI0 HAOJIIOEHUI0 (HU3UUECKUX SIBJIEHUM WM (PU3NUECKMX CBOWCTB TeJl
(Karmu/UIsipHbIe sIBJIEHUS], 3aBUCHMOCTh JIaB/IeHUsI BO3ZlyXa OT ero 00bhEéMa, TeMIiepaTypbl, CKOPOCTH
rpoliecca OCThIBAaHWS W HAarpeBaHUs TPU HW3/yueHWU OT LiBeTa HU3Jyuaroleil (rorsoriaroiiieit)
TOBEPXHOCTH, CKOPOCTh WCIMapeHus BOZbl OT TemrepaTypbl JXUAKOCTA U TIUIOIIau eé
TOBEPXHOCTH, 3JIeKTPU3allvsl Tell U B3aUMO/JIeHCTBUe 3/IeKTPUUeCKUX 3apsifioB, B3aUMOZeNCTBUe
MOCTOSIHHBIX MAarHWTOB, BU3ya/M3al[dsi MarHUTHBIX TIOJieM TMOCTOSSHHBIX MAarHWUTOB, [eNCTBUS
MarHUTHOTO TIOJIA HAa TPOBOJHUK C TOKOM, CBOMCTBA 3JIeKTPOMAarHuWTa, CBOWMCTBA
3/1eKTPO/IBUraTeNisi TIOCTOSTHHOTO TOKA): (OpPMy/JMpOBaTh IpOBepsieMble  TPeJI0/I0KeHus,
cobupaTh YCTAaHOBKY W3 TMpeJJIOKeHHOro O00Opy/IoBaHMs, OIMChIBaTh XOJ OMbITa U
(hopMynpoBaTh BbIBOIbI;

BBITIOJTHSITh TIPSIMble M3MepeHUsI TeMIiepaTyphbl, OTHOCUTE/IbHOM BIa)KHOCTU BO3/lyXa, CUJIbI TOKa,
HampsDKeHUs1 C KCI0/Ib30BaHWEM aHAJIOTOBbIX TIPUOOPOB UM JJaTUMKOB (PU3UUECKUX BeTMUMH,
CpaBHUBATh Pe3y/IbTaThl N3MEPEHUH C yUETOM 3alaHHON abCOJTIOTHOM TOTPEIIHOCTH;

MPOBOAUTh UCC/e[OBaHHEe 3aBUCUMOCTH OJHOW (U3HWUecKold BeJWUYMHBI OT [Jpyrod C
WCTI0/Tb30BaHUEM TPSIMBIX U3MePeHUl (3aBUCHMOCTb COTIPOTUB/IEHHUS TIPOBOHUKA OT €r0 JI/TUHBI,
TJIOLIA/IM TIOTIePeYHOro CeYeHus U yZe/IbHOTO COTPOTHB/IEHUS BellleCTBa MPOBOJHUKA, CUJIbI TOKA,
WAYLIero uepe3 MPOBOJHKMK, OT HalpspKeHHs Ha MPOBOJIHMKE, MCC/Ie[J0OBaHKe T0C/e[loBaTeTbHOIO



Y MapaJuie/IbHOTO COeJUHeHHH TTPOBO/IHUKOB): TUIAHUPOBATh MCC/IeloBaHUe, COOMPATh YCTaHOBKY
Y BBITIOJIHSTE U3MEpeHWs], CIeAys TIPeJIOKeHHOMY TI/IaHy, (PUKCUPOBATh pe3yJbTaThl MOTyYeHHOU
3aBHCUMOCTH B BU/ie TabJHUI] ¥ TPAa(UKOB, /Ie/IaTh BBIBOABI 110 pe3y/ibTaTaM UCC/Ie/I0BaHMUS;
MIPOBO/IUTh KOCBEHHbIE W3MepeHHUs (PU3NUeCKUX BeJMUMH (yZenbHas TeIIOEMKOCTb BeIeCTBa,
COTIPOTHB/IEHWE TIPOBOJHMKA, paboTa M MOIIHOCTb 3/I€KTPUYECKOT0 TOKA): TUIaHUPOBATb
v3MepeHusi, COOUpaTh KCTIEPUMEHTAbHYI0 YCTaHOBKY, CJiefys TIPe/JIOKeHHOH WHCTPYKLUH, U
BBIUMC/IATh 3HAUEHHE BeJTMUUHBI;

cobroiaTh MpaBmia TEXHUKHM 0e30TacHOCTH Npy paboTe ¢ 1abopaTopHbIM 000PYZIOBaHUEM;
XapaKTepru30BaTh TMPUHLIAILI JI€MCTBUS W3YUYeHHBIX TPUOOPOB U TEXHUUECKHUX YCTPOUCTB C
OTIOPOM Ha WX OMUCaHUs (B TOM YHCJ/Ie: CUCTeMa OTOTUIEHUs IOMOB, TUTPOMETD, TlapOBasi TypOHHa,
amriepMeTp, BOJIBTMETDP, CUETUMK 3IEKTPUUECKOW 3HEPTHH, 3/IeKTPOOCBETUTE/bHbIE MPHUOOPHI,
HarpeBaTesIbHbIe /IeKTPOIIPUOOPLI (TIPUMEpBI), 3/IeKTPHUeCKHe TIPeI0XPaHUTe N, 37IeKTPOMarHuT,
3/IeKTPO/JIBUraTe/ b MOCTOSIHHOTO TOKA), UCIIO/b3ysl 3HaHUSI O CBOWCTBaxX (PU3NUYECKUX SIBJIEHUHN U
HeoOXoMMbIe (pr3rUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaThb TMPOCThIe TEXHUUECKHWE YCTPOHCTBA M HM3MEpHUTe/bHbIE TPUOOPHI MO0 CXeMaM U
CXeMaTUYHBIM PUCYHKaM (>KUZKOCTHBIA TePMOMeTp, TEPMOC, TICUXPOMEeTp, TUTPOMETD, [IBUTATeNb
BHYTDEHHEr0 CropaHusi, 3JIEKTPOCKOII, PeOCTaT), COCTAaBJIATh CXeMbI 3JIeKTPUUYEeCKUX Iiereld C
MoC/e/IOBaTe/IbHBIM 1M TIapa/l/ie/IbHBIM — COeIMHEHWEM  3JIEMEHTOB, pa3/idyas  yC/IOBHBIE
0003HaueHUS 3IEMEHTOB 3/IEKTPUUECKUX LIeTiel;

TIPUBOZIUTL TIPUMEpPhl (HAaXOAWTh WHGOPMAIUI0 O TpPUMepax) MPAKTUUECKOTO WCII0/Ib30BaHUS
(u3nUeCcKrX 3HaHWI B MTOBCEAHEBHOM XW3HU [/ 00ecrieueHus 6€30MacHOCTH TPy 0OpalljeHnH C
npubopaMy M TEXHUUECKUMM YCTPOWCTBAMM, COXPAaHEHHs 3/I0POBbSi M COO/IOIEHUS HOPM
9KOJIOTUYECKOT0 TIOBe/IeHUsI B OKPY>Kalollel cpefe;

OCYILeCTB/IATE TOMCK WH(popMalu (r3UYeckoro cofep>kaHusi B VIHTepHeTe, Ha OCHOBe
MMEOIIMXCST 3HAHUM U TTyTéM CpaBHEHUS JIOTIO/THUTE/IbHBIX UCTOUHUKOB BBIJIE/IATH WH(POPMALIHIO,
KOTOpasl SIBJISIeTCS TIPOTUBOPEUNBOM HJTH MOXKET ObITh HEJIOCTOBEPHOM;

WCTIONb30BaTh TIPU  BBITIOJTHEHWW  yueOHBIX 3aJjaHUl  HAyYHO-TIOMYJ/ISIPHYIO  JIUTEPATypy
(U3MUeCKOTO COJep)KaHMsl, CIIPaBOUHble MaTepuasbl, pecypchl ceTu VIHTepHeT, BajeThb
NMprUéMaMu  KOHCTIEKTUPOBAHUSI TeKCTa, TpeoOpa3oBaHMWs WHQOpMAMd W3 OAHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

Co37aBaTh COOCTBEHHbIE TTMCbMEHHbBIE U KpaTKKMe YCTHbIe CO00IIeHus:, 00001as MHGOpPMaLUIO 13
HECKOJIbKUX HWCTOYHHMKOB (PU3MUECKOT0 CO/lep)KaHWsl, B TOM UHWC/Ie TyO/JMYHO TMpe/CTaB/sTh
pe3ynbTaThl TIPOEKTHOM W/IM WCCIe[0BaTeNbCKOM  JeITeIbHOCTH, TIPU  3TOM TPaMOTHO
WCTIO/Ib30BaTh W3YUYeHHBIM TIOHSATHMHBIA ammapat Kypca (U3UK{, COTPOBOXK/ATh BBLICTYTIEHHE
rpe3eHTaLuel;

TIPY BBITIOJTHEHUM Y4YeOHBIX TMPOEKTOB M MCC/IeA0BaHWMN (U3MUECKUX TPOLIECCOB Pacrpe/iesisiTh
00513aHHOCTH B TPYTIIie B COOTBETCTBUU C TIOCTABJIEHHBIMM 3aJjauaMy, CJIeJUTh 3a BBIOJTHEHHUEM
MjaHa JIeWCTBUM W KOPPEKTHPOBaTh €ro, aZieKBaTHO OlleHWBaTb COOCTBEHHBIA BK/Ia[ B
JeSITe/IbHOCTh TPYMITbI, BLICTPAMBATh KOMMYHHKATUBHOE B3aMMO/IeHCTBHE, TIPOSIBIIsAsE TOTOBHOCTD
pa3peliaTb KOH(MIUKTHI.

K koHily oOyueHusi B 9 Kjiacce TipeZiMeTHbIe pe3y/bTaThl Ha 6a30BOM YpOBHE [O/DKHBI OTPaXkaThb
Cc(hOpPMHPOBAHHOCTH Y 00YUarOIIUXCS YMEHUI:

WCI0/1b30BaTh TOHATHS: CUCTeMa OTCUYéTa, MaTepuasibHasi TOUKA, TPAeKTOpPHUsl, OTHOCUTETHLHOCTh
MeXaHUYeCKOro JIBIDKEHUS], nedopmaris (ynpyras, r1acTU4eckKas), TpeHwue,
L[EHTPOCTPEMUTE/IbHOEe YCKOpDEeHHe, HeBeCOMOCTh U Teperpy3Kd, LeHTP TsKeCTH, abCOFTHO
TBEpZIOe TeJso, [IeHTP TSHKeCTU TBEPAOro Tesa, paBHOBeCHe, MexaHUUecKue KojiebaHus U BOJIHBI,
3BYK, MH(Pa3ByK U y/JbTPa3BYK, 3/IeKTPOMarHuTHbIe BOJIHBI, 1IKaja 3JIEKTPOMArHUTHBIX BOJIH,
CBeT, O/IM30pPYKOCTb U AATbHO30PKOCTh, CIEKTPbI MCITyCKaHWs U TIOT/IOIIeHus], aabda, Oeta- u
ramma-u3nydeHusi, U30TOIbl, si/jepHast SHEPreTUKa;



pasnuuath  fiBjieHUs1  (paBHOMEpDHOe W HepaBHOMEpHOe  TpSIMOJIMHENHOe  JBIKeHUe,
PaBHOYCKOPEHHOe TPSIMOJIMHENHOe [[BIKeHre, CBOOO[HOe TMajieHre Tejl, pAaBHOMEPHOe JIBIKeHHe
M0 OKPY)KHOCTH, B3aUMOJIEMCTBUE TeJl, PeaKTHBHOe [BIDKeHUe, KosiebaTesbHOe JIBIKEHHe
(3aryxarolnyie ¥ BbIHYXKIEHHbIe KOjiebaHUsI), pe30HaHC, BOJTHOBOE JIBWKEHWEe, OTPa)KeHHe 3BYKa,
TPSIMOJIMHEHOe pacrlpoCTpaHeHue, OTpa)keHHWe U TpesioM/eHWe CBeTa, TOJHOe BHYTPeHHee
OTpa)KE€HHWe CBeTa, pas/ioykeHue Oe/loro CBeTa B CIEKTP U CJOXKEHHE CIEeKTpPalbHBIX I[BETOB,
JUCTIepCUsl CBeTa, eCTeCTBEeHHasl pPaJMO0AKTHUBHOCTb, BO3HUKHOBEHHE JIMHEHYATOTO CIIeKTpa
W3/TyueHus1) TI0 OMKMCAHHI0 MX XapaKTepHbIX CBOWCTB M Ha OCHOBE OMbITOB, J€MOHCTPUPYHOIIUX
JlaHHOe (hr3ruecKoe siBJIeHUE;

pacrio3HaBaTh MPOsiB/ieHNe U3yUeHHbIX (PU3nuecKUX siB/IeHUI B OKpY»KarollleM Mupe (B TOM 4uc/ie
(ur3nuecKre siB/ieHUs1 B TIPUPO/ie: TIPUIKBLI U OT/IMBBI, /BWKeHUe TiaHeT COJTHeUHOM CUCTeMBI,
PEeakTUBHOEe /IBI)KEHHE >KUBBIX OPraHW3MOB, BOCTIPUSITHE 3BYKOB JXUBOTHBLIMH, 3eMJeTpsiceHue,
celiCMUUeCcKUe BOJTHBI, [IyHAMH, 3X0, I[IBETa TeJl, ONTUUECKHe SIBJIEHUS B PUPO/ie, OMOIOTHYeCKoe
JeNCTBUe BUAUMOrO, YIbTPadHOJIETOBOTO UM PEHTreHOBCKOTO U3yUeHWM, eCcTeCTBEeHHBIM
PaIM0aKTUBHBEIM (OH, KOCMUUECKUe JIyud, paJuOaKTUBHOE H3/yueHHe MPHUPOJHBIX MHHEpasoB,
JIeMICTBUe paJIMOaKTUBHbIX W3/IyUeHWM Ha OpraHuW3M uejoBeKa), TpPU 35TOM [epeBOJUTH
MPAKTUYeCKYI0 3a/jauy B yueOHYIO, BbIIe/ISITh Cyl[eCTBeHHbIe CBOWCTBA (MPU3HAKU) (PU3NUECKUX
SIBJICHUMN;

OTMUCHIBaTh U3yueHHbIe CBOMCTBA Tes U (PU3nUecKue sIBJIeHUs], UCI0/b3ysl (U3nUecKre BeIMUUHbI
(cpepmHsis ¥ MrHOBeHHasi CKOPOCTb Tejla IIPM HePaBHOMEDHOM [BI)KEHUH, YCKODeHHe,
riepemMelijeHue, MyTh, YIJI0Basi CKOPOCTh, CUJla TPeHUSs], CUJIa yIIPYTrOCTH, CH/la TSXKeCTH, YCKOpeHue
CcBOOOJHOTO TMajJieHusl, BeC Teja, MMITy/JIbC Tejla, WMITYJbC CHIbI, MeXaHWueckas pabora u
MOII[HOCTb, TIOTeHI[Wa/IbHAsT SHEPTHUs TeJla, TIOJHATOrO Haf, TTIOBePXHOCTBIO 3€MJIH, MOTeHIUa/IbHAs
SHepPrusi C’KaToW TMpPY)KWUHbI, KWHEeTHUYeCKasl SHeprusi, MojiHasi MexaHudecKasi SHeprusi, nepuoj U
yacToTa Kose6aHUM, AJTMHA BOJTHBI, TPOMKOCTB 3BYKa M BbICOTAa TOHA, CKOPOCTb CBeTa, MOKa3aTesib
TIpesIOMJIeHHs Cpe/ibl), TIPY OMKCaHUM TIPABU/IbHO TPAKTOBATh (PU3NUYECKUI CMBIC/ UCI0J/Ib3yeMbIX
Be/IMUWH, 0003HaUeHUs] U eUHUIBl (GU3NUYEeCKUX BETUUWH, HAaXOAUTh (DOPMYJIbI, CBSI3BIBAIOIIHE
JaHHYI0 (U3MUeCKyl0 BeIUUMHYy C JPYTMMU BeMUMHaMH, CTPOUTh TpaduKU H3yYeHHBIX
3aBUCUMOCTeN (PU3nUeCcKux BeTUUrH;

XapaKTepu30BaTh CBOMCTBA TeJl, (hr3UuecKre sIBJIeHUS U TIPOLIeCChI, UCTI0Jb3Ysl 3aKOH COXPaHeHUsI
SHEpruM, 3aKOH BCEMHPHOTO TATOTEHHs, TPUHIUN  CyMeprio3ui[iud  CHJ, TIPUHLIUII
OTHOCUTeNbHOCTU ["anuiiest, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUsI UMITyJIbCa, 3aKOHbI OTPa’KeHUSsI
Y TIpe/ioMJIeHUs] CBeTa, 3aKOHbl COXPaHeHHWs 3apsiZloBOTO0 M MacCOBOTO YMCe/ TpU SiZIePHBIX
peakiusix, TpU S5TOM [JaBaTb CJOBEeCHYI (OPMY/MPOBKY 3aKOHa M 3alUChiBaTb €ro
MaTeMaTUueCKoe BbIpaKeHUe;

00BSICHATL (hU3UUECKHe TPOIeCChl U CBOWMCTBA TeJ, B TOM UYHC/Ie U B KOHTEKCTe CUTYaldh
MPaKTUKOOPHEHTUPOBAHHOT'O XapaKTepa: BBISB/IAThL MPUUMHHO-C/Ie[JCTBEHHbIE CBSI3H, CTPOUTh
00bsicHeHHe U3 2—3 JIOTHUeCKHX II1aroB C OMOPOM Ha 2—3 W3yueHHBIX CBOWCTBA (DM3MUECKHX
sIBJIEHUH, PU3NUECKUX 3aKOHOB WM 3aKOHOMEPHOCTeN;

pellaTh pacyéTHbIe 3a/jaud (OnmuparoLyecs: Ha CUCTeMy W3 2—3 ypaBHEHUH), UCTIO/b3Ysl 3aKOHBI U
dbopMynbl, CBsA3bIBalOLIMe (U3MYECKHMe BeJWUYMHbI: HAa OCHOBE aHajau3a YC/IOBUS 3aJaud
3aIMUChIBaTh KpPaTKOe YC/IOBHWe, BBISB/SATH HEJOCTAIOIe WM W30bITOUHBbIE /laHHBIE, BbIOUPATh
3aKOHbI W (HOpMyJibl, HEOOXOAWMBble [jisi pellleHus, TPOBOAWTh PpacyéTbl W OI[eHUBATh
PealMCTUUYHOCTh MOTYYeHHOT 0 3HaueHUs: PU3ndeckoi BeJTMUMHbI;

pacrio3HaBaTh TPOO/IEMbI, KOTOpble MOYXHO peIIUTh TPU TIOMOLIM (DU3NUECKUX METO/OB,
WCIOJIb3ysl OIMUCaHWe WCC/Ie[loBaHUsA, BBIJENSTh TIpOBepsieMoe TIPe/ToyioKeHe, OlLleHHWBAaTh
MIPAaBWILHOCTh TIOPsSiIKa TIPOBeZIEHUs] WCC/eIoBaHUs, Jie/laTh BBIBO/bI, WHTEPIPETHUPOBATh
pe3y/bTaThl Hab/IFOIeHUH U OTILITOB,;



MPOBOJUTh OMBITHI TI0 HAOJIIOEHUI0 (HU3UUECKUX SIBJIEHUM WM (PU3NUECKMX CBOWCTB TeJl
(3yueHre BTOpOro 3akoHa HBIOTOHA, 3aKOHAa COXpAHEHWs SHEepPryy, 3aBUCHUMOCTH TepHofa
KosiebaHMid IPY>KMHHOTO MasiTHUKA OT MAacChl IPy3a M )KECTKOCTU MPYKUHBI U HE3aBUCHMOCTh OT
aMIUIUTYbl MasIbIX KOsiebaHWi, TIPSIMOIMHEHOe PacrpoCTpaHeHHe CBeTa, pas/iokeHue 0Oesioro
CBeTa B CIIEKTP, W3yueHHWe CBOWCTB M300pa)keHWs B TJIOCKOM 3epKajie M CBOWCTB M300pakeHust
npezMeTa B cobuparolieli MH3e, Hab/FO/IeHUe CIUIOIIHBIX U JIMHEHYaThIX CIIEKTPOB U3/TyUYeHUsl):
CaMOCTOSATE/ILHO COOMpaTh YCTaHOBKY M3 M30BITOYHOTO Habopa 00Opy/[0BaHUs], OMMCHIBATh XO[
OTIBbITa U €ro pe3y/bTaThl, OPMY/IMPOBaTh BBIBO/IbI;

MIPOBOAUTE TPU HeOOXOJUMOCTH CepUI0 TPSIMbIX WM3MEePeHWH, orpejensisi CpeJjHee 3HauyeHUe
r3MepsieMO BeMuMHbI ((POKyCHOe paccTosiHhe cobuparoieil JMH3bI), 000CHOBBIBATH BBIOOD
cniocoba u3mepeHwUst (M3MepUTe/TLHOTO TIpUOopa);

MIPOBOAUTE MCC/IeIOBAHME 3aBUCHUMOCTeN (PU3NYeCKUX BeMYMH C HCIIOJ/Ib30BAaHUEM TIPSIMBIX
v3MepeHui (3aBUCHMOCTh MyTH OT BPEMEHH TpPH PaBHOYCKOPEHHOM /IBW)KeHUM 0e3 Haua/lbHOMN
CKOPOCTH, Tepuo/ia KojaebaH!ui MaTeMaTUYeCKOT0 MasiTHUKa OT [IMHBbI HUTH, 3aBUCHMMOCTH yTJia
OTpPaKeHUsl CBeTa OT yrIja TaJeHusl W yIr/ia TpejioM/IeHUs OT yrJjla Ta/ieHus1): TUIaHUPOBaThb
UCC/iejoBaHUe, CaMOCTOSITe/IbHO COOMpaTh YCTaHOBKY, (PMKCHPOBATh pe3y/bTaThl MOJyueHHOU
3aBUCUMOCTH (M3MUYECKHX BEeJMUMH B BH/e TabmuI] 1 rpadyKoB, Jje/1aTh BHIBO/BI 110 pe3y/bTaTaM
WCCJIe/|OBaHMUS;

MIPOBOAUTE KOCBEHHbIE M3MepeHus: (GU3MUecKUx BeJUUUH (CpeAHsisi CKOPOCTh M YCKOpeHHe Tesa
MpY PaBHOYCKOPEHHOM [IBIDKEHWH, YCKOpeHHe CBOOOIHOTO TIa/|eHus, >KECTKOCTb TMPY>KUHBI,
K03(D(UIIMEeHT TpeHUsl CKOJIbKeHWs, MeXaHW4yeckass paboTa M MOIHOCTb, YacTOTa W TIEPHOZ
KosiebaHWii MaTeMaTUYeCKOTO W TMPY)XUHHOTO MasiTHUKOB, ONTHUECKasi CHjia COOMparoLLei JIMH3bI,
PaJMoaKTUBHBINA (DOH): TUIAHMPOBaTh M3MEPEHUs, COOMpaTh 3KCIIEPUMEHTA/IbHYI0 YCTaHOBKY W
BBITIO/IHATL M3MepeHusi, Cefysl Npe/JIoyKeHHONW MHCTPYKLIMY, BBIUMC/ISTh 3HaUeHUe BeJTMUMHBI U
aHaIM3UpOBaTh MOTyUYeHHbIe Pe3yJIbTaThl C YUETOM 3a/JaHHOM TOTPEIHOCTH U3MePeHH;
co0utro/1aTh TpaBU/Ia TEXHUKU 0e30MacHOCTH TIpu paboTe ¢ 1abopaTopHbIM 060py/I0BaHNEM;
pa3nMuaTh OCHOBHble TIPHU3HAKU W3YYeHHbIX (QU3NUYECKUX MOfereld: MaTephasbHasi TOYKa,
abCcoOTHO TBEPZOE Te/0, TOUEUHBbI UCTOYHMK CBETa, JIyY, TOHKas JIMH3a, I/IaHeTapHasi MO/eNb
aToMa, HyKJIOHHasi MO/leJTb aTOMHOT'O SI/Ipa;

XapaKTepU30BaTh TIPUHLIUIBI AEWCTBUS W3yUYeHHBIX MPUOOPOB M TEXHUYECKUX YCTPOUCTB C
OMopol Ha WX OMUCaHUS (B TOM YHWCJ/IE: CIUAOMETD, AATUHUKU TIOJIOKEHUsl, PacCTOSHUS U
YCKOpeHMsl, pakeTa, 3XO0JIOT, OYKM, IIepuckom, (oToarmapaT, ONTHUECKHe CBETOBOJpbI,
CTIeKTPOCKOII, /I03UMeTp, Kamepa BuibcoHa), MCMonb3ysi 3HaHUS O CBOMCTBAaX (U3MUYECKHX
sIBJIeHUI 1 HeoOXouMble (hr3nUecKre 3aKOHOMEPHOCTH;

WCITIO/Ib30BaTh  CXeMbl M CXeMaTWuHble pPHCYHKM HW3yUeHHBIX TEeXHWYeCKUX YCTPOMCTB,
M3MepUTe/TbHBIX NTPUOOPOB U TEXHOJIOTHUECKHX TPOLIeCCOB TIPU pellieHnH yueOHO-TTPAaKTHYeCKUX
3a/lay, OMTHYECKWe CXeMbl [l TIOCTPOeHHsl M300pa’keHui B TJIOCKOM 3epKajie ¥ CoOMparoieid
JIVH3e;

TIPUBOJUTL TIpUMephl (HAXOAWTh WH(OPMAIMI0 O TpHUMepax) MPaKTUYeCKOTO HCIO/Ib30BaHHUS
¢u3nueckux 3HaHUN B MOBCeHEBHOM XXU3HU [/ obecrieueHust 6e301acHOCTH 1py obpalljeHnH C
npubopaMM ¥ TeXHHUUYECKUMH YCTPOWCTBAMM, COXpPaHeHUs 3[0pOBbsi U COOJIOZIEHUs] HOPM
9KOJIOTUYeCKOro TI0Be/leHNsI B OKPY»Katolleli cpefie;

OCYIIEeCTB/IATh TOWCK WHGpOPMaL (U3NUYeCKOTO COofep)kaHusi B VIHTepHeTe, CaMOCTOSITeNbHO
(opMyupysi TIOMCKOBBIN 3arlpoC, HAXOAWUTH TYTH OMNpe/ieNeHHs [JOCTOBEPHOCTH TIO/yUeHHOU
WH(OpPMAaIY Ha OCHOBE UMEFOILUXCS 3HAHUM U [IOTIOJTHUTE/TbHBIX UCTOUYHUKOB;

WCIMO/Ib30BaTh TIPM  BBITIOJIHEHWM  y4ueOHBIX  3aZlaHUM  HAay4YHO-TIOMYJ/ISIPHYIO  JIUTEPATYPy
(U3MUECKOTO COJiep)KaHMsl, CIIPaBOUHble MaTepuabl, pecypcbl ceTu VIHTepHeT, B/aJeTh
TIpUEéMaMU KOHCITEKTUPOBAHUSI TeKCTa, Mpeobpa3oBaHus HWHGOpPMAI[MH W3 OAHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;



co37aBaTh COOCTBEHHblE IHCbMEHHblE W YCTHble COOOIeHHs Ha OCHOBe HH(OpMalMU U3
HECKO/bKUX WCTOYHUKOB (DM3MUECKOTO COJiep)KaHWs, MyO/JMYHO TIPeJCTaB/sATh pe3y/bTaThl
MPOEKTHOM WM HCC/IefloBaTe/IbCKOW  [1esITe/IbHOCTH, TPU 3TOM TIPaMOTHO HCII0/Ib30BaTh
W3yUeHHbIN MOHATUIHBIN amnmapaT M3yuaemoro paszena ¢U3MK{ U COMPOBOX/ATh BBICTYI/IEHUE
ripe3eHTalield C yuéToM 0COOeHHOCTeH ayJUTOPUH CBEPCTHHUKOB.



TEMATHNYECKOE IVNTAHUPOBAHUE

7 KITIACC
KonnuecTBo uyacoB J/IeKTPOHHBIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KoHTpO/IbHBI IIpakTHyeckue
n/n NpOorpaMmsbI Bcero oOpa3oBaTe/bHBIE
e paboTsI paboThI
pecypchbl

Pa3zpen 1. @usuka U eé po/ib B I03HAHMHU OKPYJKaKOLero Mupa

1.1 ®u3MKa - HayKa O IIPUpO/e 2 Bu6mioreka LIOK
' YKa 0 TIPHpOA https://m.edsoo.ru/7f416194
bubmoreka LIOK
1.2 () 2 1
o https://m.edsoo.ru/7f416194
N bubmoreka LIOK
1.3 E 2 1
CTeCTBEeHHOHAYUHBIH MeTO/] T03HaHHUs e O 110
WToro no paszeny 6

Pa3pen 2. IleppoHavasibHbIe CBe/JeHUsI 0 CTPOEHHUH BellecTBa

2.1 CrtpoeHue BelljecTBa 1 Bubmorexa [JOK
' P n https://m.edsoo.ru/7f416194
99 [IBr>KeHMe 1 B3aMMOJeUCTBUe YaCTHUL] 9 1 bubmoteka LIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2. A 2
3 TDETATHRIE COCTORHHA BEIECTBA https://m.edsoo.ru/7f416194
Wtoro no pa3peny 5
Pazpgen 3. /IBrkeHne U B3auMo/ieCTBHE TeJl
bubnroreka LJOK
3.1 Me eckoe eHue 3
XAFIHECKOE ABIDKEHH https://m.edsoo.ru/7f416194




bubmoreka LJOK

3.2 Mrepuys, Macca, rioTHOCT 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Bugel cun 14 2 Bubmmorexa TIOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 21
Pa3gen 4. /laB/ieHHe TBEP/bIX TeJI, )KUAKOCTEH 1 ra30B
41 [asnenue. Ilepefaua fgaBieHns TBEPABIMU 3 bubmmoreka IIOK
' TeJlaMU, )XUIKOCTSIMU U TrazamMu https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.2 HlaBerie JuAKoCTH > https://m.edsoo.ru/7f416194
bubmoreka LJOK
4.3 ATmocepHoe Aasnexie 6 https://m.edsoo.ru/7f416194
44 [eiicTBUe XUAKOCTU Y ra3a Ha IOrpy>kéHHOe 7 3 bubnuoreka IIOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 21
Pa3pen 5. PaGoTa 1 MOIIHOCTb. DHEpPrus
bubmmoreka IIOK
Nl P 1
> abota 1 MOIHOCT® 3 https://m.edsoo.ru/7f416194
bubnmoreka IIOK
>2 HpocTbie MexaHHsMb! > 1 https://m.edsoo.ru/7f416194
5.3 MexaHnuecKasi SHeprust 4 1 bubmorexa [JOK
https://m.edsoo.ru/7f416194
Wtoro no paspeny 12
Pe3epBHOe Bpemsi 3
OBLUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12




8 KV/IACC

KosinuecTBo yacos J/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMPOrpamMMblI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchbl
Pa3gen 1. TensioBble sAB/I€HUA
1.1 CTpoeHye 1 CBOMCTBA BelllecTBa 7 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 T 21 1
CTIOBBIE MPOLECCRt > https://m.edsoo.ru/7f4181ce
Wtoro no pasgeny 28
Pa3pen 2. dneKTpuyecKue U MarHUTHbIE IB/ICHUS
21 OnekTpuyecKue 3aps/bl. 3apsykKeHHble Tejia 7 1 Bbubmoreka IIOK
' U UX B3aUMO/IeHCTBYUE https://m.edsoo.ru/7f4181ce
2.2 [ToCTOSIHHBIN 3/1IEKTPUYECKUU TOK 20 1 7 Bubmiorexa IOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHble B/IeHUS 6 1 1.5 Bubmiorexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
24 4
DNEKTPOMATHHTHAS HHAYKIHA https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 3 14.5




9 KV/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontpoabHblie | TIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3zpgen 1. MexaHnueckue sBJIeHHA
11 MexaHHUuecKoe JBIKeHHe U CIIOCOObI ero 10 1 bubmmoreka LIOK
' OIMCAHUA https://m.edsoo.ru/7f41a4a6
. bubnmoreka LIOK
1.2 B3aumogeiicTBre Ten 20 1 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
1.3 3aKOHbI COXpaHeHUs 10 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHUeCcKHe K0/1e0aHUA U BOJTHBI
bubmmoreka LIOK
2.1 MexaHnuecKue KoaeOaHUst 7 3 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 3 4
https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 15
Paspen 3. Dy1ieKTpOMarHuTHoOE 11071 ¥ 3/1IeKTPOMAarHUTHbIE BOJTHBI
31 O/1eKTPOMarHUTHOe TI0J1e U 6 ) bubmoTeka LIOK
' 3JIKTPOMAarHUTHEIE BOJTHBI https://m.edsoo.ru/7f41a4a6
WToro 1o pa3zeny 6

Pa3znen 4. CBeToBBIE IB/IEHHUSA




4.1 3aKOHbI pPacrpoCTPaHEeHHUs CBeTa 6 2 Bubmmorexa TOK
' pacrpoctp https://m.edsoo.ru/7f41a4a6
4.2 JIVH3BI ¥ ONITHYECKHe TIPUOOPHI 6 3 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
4.3 Pa3sno)xeHre 6esoro cBeta B CITEKTP 3 2 hits:/m.edsoo.rw/7f41a4a6
Wtoro no paspeny 15
Pa3pgen 5. KBaHnToBBIe iB/IeHUA
5.1 HMcrniyckaHue U MOIJIOLeHre CBeTa aTOMOM 4 1 Bubmiorexa OK
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
52 (CTpoeHe aTOMHOTO 7/ipa 6 1 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 AnepHble peakuyn 7 1 https://m.edsoo.ru/7f41a4a6
Wtoro no pa3peny 17
Pa3pen 6. IToBTOpUTE THHO-00001AIOIHI MOJY/TH
6.1 [ToBTOpEHUE 1 000OIIEHHE CO/IEPIKAHUST 9 9 bubmmoreka LIOK
’ Kypca Gpu3rKu 3a 7-9 Kmacc https://m.edsoo.ru/7f41a4a6
Nroro nio pazgeny 9
OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 102 27







ITIOYPOYHOE IVNTAHUPOBAHUE

7 KITACC
KomuecTBo yacoB I JJIEKTPOHHbIE
ara
No uucdpoBbie
Tema ypoka KonTposbHble | IIpakTHuyeckue | H3YyU€HH
n/n Bcero o0pa3oBarTe/IbHbIE
paboThI paboThI A
pecypchl
1 ®du3MKa — HayKa O [pUpo/e. 1
SBneHust IpUpPOABI
2 du3snyeckue siBJIeHUs 1
3 du3nueckKue BeJIMUUHbI U UX 1
U3MepeHue
Ypok-uccnenosanue "3mepenue
4 TeMIlepaTyphl [IPU ITOMOLLU 1 1
JKAJKOCTHOI'O TepMOMeTpa U JjaTuvKa
TemriepaTypbl”
MeTo/bl HayUHOTO MTO3HAHMUSI. Bub OK
. nbnMoTeka
5 Onucanue QpU3MUeCKUX SIBJIEHUU C 1 1
. https://m.edsoo.ru/ff09f72a
TIOMOLBIO MOJiernen
Ypok-uccnenosanue "lIIpoBepka
6 TUIOTe3bl: 1aJbHOCTD T0JIETA 11apUKa, 1 1
TyLLIEHHOT0 TOPX30HTA/IbHO, TeEM
OosibIiie, ueM GOJIBIIIE BBICOTA MyCKa"
Crtpoenue BenjectBa. OMbITHI, Eutf OK
nbnmoreka
7 JIOKa3bIBaroIMe UCKPETHOe 1 1
https://m.edsoo.ru/ff09fe0a
CTpOeHMe BellleCTBa
bubmmoreka LIOK
8 [IBrrKeHre yaCTUL] BellecTBa 1 4
https://m.edsoo.ru/ff0a013e




Ypok-uccienoBanue «OIbITHI 0

9 HabJTI0/IEHUIO TETIJIOBOTO PaCIIMPEeHUS
ra3oB»
10 ArperaTHble COCTOSIHMS BeleCTBa
Oco0eHHOCTH arperaTHbIX COCTOSTHUM
1 Bo/ibl. O000IIeHMe TI0 pa3zeny bubmmoreka LIOK
«IlepBoHauanbHbIe CBeIeHUs O https://m.edsoo.ru/ff0a0378
CTPOEHUH BellleCTBa»
MexaHnueckoe JBUKeHUe.
bubmoTeka LIOK
12 PaBHOMepHOe ¥ HepaBHOMepHOe
https://m.edsoo.ru/ff0a05c6
JIBIDKEHUe
bubmoTeka [IOK
13 Cxkopoctb. EAuHULIBI CKOPOCTH
P Al P https://m.edsoo.ru/ff0a079c¢
14 Pacuer nyT U BpeMeHU [IBUKeHHUS Bubmaotexa OK
Y P A https://m.edsoo.ru/ff0a0ae4
15 Wneprus. Macca — mepa Bubmioreka IIOK
UHEPTHOCTHU TeJl https://m.edsoo.ru/ff0a0c10
16 [1noTHOCTS BeljecTBa. PacueT macchl bubmmoreka LIOK
1 oObeMa Teia o ero MI0OTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlaboparopHast pabota «Ormipe/ienieHue
[UIOTHOCTHU TBEPAOT0 TeJia»
18 Perrenue 3azau o teme "I1710THOCTB Bubmioreka IIOK
BelecTsa"” https://m.edsoo.ru/ff0a123c
Cusia Kak XxapakTepuCcThKa
19 B3auMozencTBus Ten. Cuna
ynpyroctu. 3akoH ['yka
20 JlabopaTopHasi pabota «/3yueHue

3dBUCUMOCTH PACTSXKEHUS




(medopManLin) TIPY>KUHBI OT
TIPUIOXKEHHOM CUJTBI»

21 [[Bnenue Tarorenusa. Cuia TsDKeCTU
Cas3b Me CUJIOU TSDKeCTH U

22 Maccou T:;IinEC Tena. PelieHue Bubmaotexa OK

e ’ . https://m.edsoo.ru/ff0al778
3a7iau 110 Teme "Cuna TsHKeCTH

73 Cuiia TsDKeCTH Ha ApYIrux IjlaHeTax. Bbubmoteka IIOK
®du3snyeckKue XxapakTepyuCTUKH IJIaHeT https://m.edsoo.ru/ff0a1502

bubmoTeka LIOK

24 N3smepenne cui. JluHamoMeT

P A P https://m.edsoo.ru/ff0al18cc
bubmmoreka LIOK

25 Bec Tena. HeBecomocTth

https://m.edsoo.ru/ff0al1778
CroxxeHue IBYX CHJI, HallpaB/I€eHHBIX
26 10 OZJHOU NIPSIMOU Bubmorexa [JOK
A . P ’ https://m.edsoo.ru/ff0ala70
PaBHOzeliCTBYIOII[ast CUIT

97 Pemenne 3amau mo teme
"PaBHOzelCTBYIOIIAs cUt"

)8 Cua TpeHus U eé Bujpl. TpeHue B bubmmoreka IIOK
TIPUPOJIE U TEXHUKE https://m.edsoo.ru/ff0a1b9c
JlaboparopHas paboTta «l3yueHue
3aBMCUMOCTU CUJIbl TPEHUSI

29 CKOJIb)XeHUS OT CUJ/IbI IaB/IeHUS U Bubmaorexa IOK

A https://m.edsoo.ru/ff0alcc8
XapakTepa COIpHKAaCaroLuXCs
TIOBEPXHOCTEeM»

30 Pelienuie 3a/1au Ha oripejiesieHUe
PaBHO/IENCTBYIOILIEN CHUJTbI

31 Perrenvie 3azau o temam: «Bec Bubmioreka IIOK

Tesa», «I'padmueckoe n3obpakeHre

https://m.edsoo.ru/ff0alde0




CUJI», «CI/IJ'ILI», «PaBHO,EI;ef/'ICTByIOI_U,‘aH
CHID»»

KoHTpo/bHast paboTa 1o TeMam:
«MexaHnYecKoe JBKeHUe», «Macca,

32 IVIOTHOCTL», «Bec Tena»,
«['paduueckoe n3obparkeHUE CUIT»,
«Cunbi»
33 NaBnenue. CriocoObl yMeHBIIEHUS U Bubmioreka IIOK
yBeInueHus JaBieHUs https://m.edsoo.ru/ff0a20a6
[asneHuve rasa. 3aBUCUMOCTb
34 aBJieHUsI Ta3a OT 00bEMa Bubmmorexa [JOK
A ’ https://m.edsoo.ru/ff0a2376
TeMIlepaTypbl
[Tepenaua faByieHUs: TBEPALIMU
PeAatd A PA bubmoTeka LIOK
35 TeJlaMU, JXUIAKOCTAMU U ra3aMu.
https://m.edsoo.ru/ff0a25b0
3akoH [lackasns
36 [aBieHue B )KUJKOCTH U rase, bubmmoreka IIOK
BBI3BAHHOE JIEMICTBUEM CHJIbI TSDKECTHU https://m.edsoo.ru/ff0a2718
37 Peruenue 3azau ro teme «/laByieHue B bubmmoreka IIOK
JKMIKOCTH U rase. 3akoH ITackamnsi» https://m.edsoo.ru/ff0a2826
bubmmoreka IIOK
38 Coobiriaroruecs COCy/bl
Harorl YA https://m.edsoo.ru/ff0a2970
39 'vpaBnrueckuii mpecc Bubmiorexa LIOK
AP P https://m.edsoo.ru/ff0a3136
40 ManowmeTpsl. [TopiiiHeBoH
JKUJIKOCTHBIN HacoC
41 ATMocdepa 3eM/u U IPUUMHBI €€ Bubmioreka IIOK
CyLLIeCTBOBaHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3zyxa. ATmocdepHoe Bubmioreka LIOK




AdaBJ/IeHHe

https://m.edsoo.ru/ff0a2b5a

M3mepeHre aTMOC(epPHOTO JaB/eHusl.

bubmmoreka IIOK

43 OnbiT Toppuuesniv https://m.edsoo.ru/ff0a2da8
3aBUCMMOCTb aTMOC(HEpPHOTro
44 JlaB/IeHus OT BbICOTHI HaJl YyPOBHEM Bubmorexa LIOK
https://m.edsoo.ru/ff0a2fc4
Mopsl
45 bapometp-anepouj. ATmMocdepHoe Bbubmmoreka LIOK
JlaBjieHye Ha pa3/IMYHbIX BbICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pertienue 3agau ro teme "
ATtmocdepHoe naBneHue"
[eiicTBUe XUAKOCTH U ras3a Ha
47 MIOTPY’KeHHOe B HUX TeJIO. Bubmiorexa [JOK
https://m.edsoo.ru/ff0a3276
ApxumezioBa cuia
JIabopaTtopHasi pabota «OmnpezeneHye
48 BbITa/IKUBAOLLEN CUJIBI, Bubmioreka IIOK
JIeCTBYIOLLIeM Ha TeJslo, MOTrpy>KeHHOe https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb»
JlabopaTopHast paboTa 1o Teme
49 «HMccnenoBaHye 3aBUCMMOCTH Beca Bubmioreka IIOK
TeJsla B BoJie OT 00bEMa MOrpy>KeHHOH https://m.edsoo.ru/ff0a3514
B JKM/IKOCTb YaCTH TeJia»
bubmmoreka IIOK
>0 [nasarve e https://m.edsoo.ru/ff0a3a96
JlabopaTopHast paboTa
51 "KoHcTpyupoBaHue apeomeTpa Uiv
KOHCTPYMPOBaHHe JIOAKU U
oripeziesieHue eé rpy30noAbeMHOCTH"
52 Perienue 3azau o temam: «IlnaBaHue bubmmoreka IIOK




CyaoB. Bo3,qyxonnaBaHI/1e»,
«,Z[aBJ'IEHI/Ie TBepAbIX TeJl, >KI/I,£[KOCTeI7i
1 ra3oB»

https://m.edsoo.ru/ff0a3654

KoHTposibHast paboTa 1o Teme

53 «/]aB/ieHre TBepAbIX TeJ, )KUJKOCTeH

U ra30B»
bubmmoreka IIOK

>4 Mexanuyeckas pabora https://m.edsoo.ru/ff0a3f82

bubmmoreka IIOK

5> MoHOCTS. EAMHHLE! MOLHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccienosadue "Pacuét

56 MOIIIHOCTH, Pa3BUBaeMO Mpu 1
noabéme 110 JecTHULe"

57 [IpocThie MexaHH3MbI. Poryar.

PaBHOBecue cui Ha peluare
Pbluaru B TeXHUKe, OBITY U TIPUPO/IE.

cg JlabopaTopHast paboTa 0.5 bubmmoreka LIOK
«HMccnenoBanue ycnoBuid paBHOBeCHs https://m.edsoo.ru/ff0a478e
pbluara»

59 Pemienne 3afiau 1o Teme «Y CJIOBUS bubmmoreka LIOK
paBHOBeCHUs pblyara» https://m.edsoo.ru/ff0a48a6
KosdduipeHT mose3Horo gelcTBus

60 MexaHn3Ma. JlabopaTopHas pabora 0.5
«M3mepenue KII/] Hak/IOHHOM
IIJIOCKOCTH»

61 Perienue 3a7au 1o Teme "Pabora, bubmmoreka IIOK
MOLIIHOCTB, KIT/1" https://m.edsoo.ru/ff0a4c48

62 MexaHnueckas SHeprus. bubmmoreka LIOK




Kunetnueckasi u MMoTeHLra/IbHas
SHeprusa

https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHeHUs] MeXaHUueCKOu
SHepruu

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

64

Y POK-3KCIIepUMeHT 110 Teme
"ODKCcriepuMeHTa/IbHOe Orpe/ie/ieHre
W3MeHEeHHsI KWHeTUYeCKOu 1
MOTEeHL[Ma/TbHOW SHEePruM Npu
CKaTbIBAHUM TeJla TI0 HAK/IOHHOM
TJIOCKOCTH"

65

KonTpospHast paboTa 1o Teme
«Pabota 1 MOIITHOCTE. DHEPTHs»

66

Pe3epBHbIil ypok. PaboTa ¢ TekcTamu
o TemMe "MexaHWUeCKoe ABWKeHue"

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

67

Pe3epBHbIM ypoK. PaboTa ¢ TekcTamMu
o TeMe "[laBieHue TBEPABIX Tel,
JKUJIKOCTeH 1 ra3oB”

bubmoTeka 1IOK
https://m.edsoo.ru/ff0adffe

68

Pe3epBHbIi ypok. PaboTa ¢ TekcTamu
o Teme "Pabota. MOII[HOCTb.
OHeprus"

OBHIEE KO/IMYECTBO YACOB I10
I[TPOI'PAMME
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8 KV/IACC

KomuecTBo yacoB JJIEKTPOHHbIE
Jara
No uucdpoBbie
Tema ypoka KonTposibubie | IlpakTnueckue | H3yUYeHH
n/n Bcero o0pa3oBare/IbHbIE
paboThI paboThI A
pecypchl
OCHOBHBIE T10/I0’KeHUSI MOJIEKYJISIPHO-
1 KUHETUYEeCKOU TeOPUU U UX OIbITHbIE 1 Bubmaorexa OK
P https://m.edsoo.ru/ff0a5256
MOATBEPXKAEeHUS
2 Macca 1 pasMep aTOMOB U MOJIEKY/I 1
3 Mogenu TBEPAOTO, }KUIKOTO U 1 bubmmoreka IIOK
ra3000pa3HOro COCTOSTHUM BellleCcTBa https://m.edsoo.ru/ff0a540e
OO6mbsicHeHHe CBOWCTB TBEP/OTO,
4 JKUZKOTO U Ta3000pa3HOro COCTOSTHUM 1
Bell|eCTBa Ha OCHOBE T0JIO’KEeHUM
MOJIEKYISIPHO-KUHETUUECKOUN Teopyuur
bubmmoreka IIOK
5 Kpucranmueckre U aMmop@HBbIe Tesia 1
P pd https://m.edsoo.ru/ff0a5800
6 CmauvBaHue Y KaluIsipHOCTb. 1 bubmmoreka IIOK
[ToBepxXHOCTHOE HaTsKeHUe https://m.edsoo.ru/ff0a5530
7 TerioBoe pacivipeHue U cxaTue 1 Bubmiotexa IOK
P P https://m.edsoo.ru/ff0a5a26
TemnepaTypa. CBg3b TemriepaTypbl CO
8 CKOPOCTBIO TeIJIOBOTO IBUKEHHUS 1
YyacTuL]
9 BHyTpenHsist 3Heprust. Crioco0bl 1 Bubmioreka IIOK
V3MeHeHUsl BHyTPeHHel SHepruu https://m.edsoo.ru/ff0a5c60
10 Buzpel Teruionepesauu 1 bubmmoreka IIOK




https://m.edsoo.ru/ff0a6412

Ypok-koH(pepeHLyd "TlpakTueckoe
MCII0/Ib30BaHue TeIUIOBbIX CBOMCTB

bubmmoreka IIOK

11
BelleCTB U MaTepHasoB B LIe/sx https://m.edsoo.ru/ff0a65c0
sHeprocoepekeHus"

1 KosnuectBo TenyioTsl. Y jenpHas bubmmoreka IIOK
TeII0eMKOCTb https://m.edsoo.ru/ff0a6976

13 YpaBHeHHe TeryIoBoro banaHca. Bubmioreka IIOK
Tersi000MeH U TeryIoBoe paBHOBeCHe https://m.edsoo.ru/ff0a7088
JlabopaTopHast paboTa

14 "UccnenoBanue siBleHUs bubmmoreka LIOK
TerI000MeHa MPU CMeIIMBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOAHOW U ropsiuel BoAbI"
PacueT KonMuecTBa TemnioTkl,

15 Heo0X0IMMOTO [/ HarpeBaHusI Tejia
Y BbIIE/ISIEMOr0 UM MPU OXJIaXKJeHUN

16 JlabopaTtopHasi pabota "OmnpezeneHve bubmmoreka IIOK
yZe/IbHOM TerI0eMKOCTH BelljecTBa" https://m.edsoo.ru/ff0a6bb0

17 OHeprus TOIUIMBA. Y Je/bHasi TeruioTa Bubmioreka IIOK
CropaHust https://m.edsoo.ru/ff0a7b5a
[InaBneHue u oTBepJeBaHue

18 KPUCTa/I/IMYeCKUX TeJl. Y fiesibHast Bubmorexa [JOK

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

TeII0Ta MJ1aBaeHUs

19 JlabopaTtopHasi pabota "OmnpezieneHve bubmmoreka LIOK
yZAeJIbHOM TeIyIOThI M1aB/ieHus Jiba" https://m.edsoo.ru/ff0a72fe

20 [Tapoobpa3oBaHue 1 KOHZEHCALHsI. Bbubmorteka IIOK
Ncnapenue https://m.edsoo.ru/ff0a740c

21 Kunienue. Y nenbHasi Teriora bubmioTeka 1IOK




rapooOpa3oBaHusl U KOHZeHCaL[|H.
3aBHCUMOCTb TeMIiepaTypbl KUTIeHHsI
OT aTMOC(epHOTro JjaB/ieHus

https://m.edsoo.ru/ff0a786¢

22

BnaxHocTs Bo3ayxa. JlaboparopHast
pabora "OrnpeeseHue
OTHOCUTEJIbHOM BNIaXXHOCTH BO3/yxa"

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

23

Peiiienne 3daa4 Ha oripenejieHue
BJ/I&’KHOCTHU BO3yXa

24

TTpyHLMITEL pabOTHI TEMIOBBIX
pBurateneid. [TapoBas TypOuHa.
JlBuraresib BHyTPEHHETO CTOPaHUS

25

KII/l TerioBOro ABUraTeIs.
TernoBble JBUraTeNM U 3alUTa
OKpY»Katol1ieil cpeibl

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

26

3aKOoH COXpaHeHHs Y TpeBpallleHus
5HEepPruM B TeIJIOBBIX TpoLieccax

27

[ToAroToBKa K KOHTPO/IbHOM paboTe
1o Teme "TernioBble SIBJIEHUSI.
W3meHeHe arperaTHbIX COCTOSIHUM
BelecTsa"”

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

28

KoHTposibHast paboTa 1o Teme
"TemnoBsle gBjeHUsA. I3MeHeHte
arperaTHbIX COCTOSIHUM BelllecTBa"

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

29

OnexkTpusanus Tei. [Isa poja
3/IeKTPUYECKUX 3apsiJioB

30

Ypok-ucciiefoBanue "OeKTpusarus
Tes UHAYKLUEeN U NPy
COIIPUKOCHOBEHUU"




B38HMOAEIZCTBI/IG 3dpsA’KE€HHBIX TeJl.

bubmmoreka IIOK

31
3akoH KysoHa https://m.edsoo.ru/ff0a87e4
OneKTpUuecKoe rore.
3 HaripskeHHOCTb 3/1IeKTpUUYeCKOro Bbubmioreka IIOK
noji. [IpyHOMI cyneprnosunuu https://m.edsoo.ru/ff0a8a0a
37IeKTPUUeCKUX ToJei
Hocurenu snekTpuueckrx 3apszoB.
33 OneMeHTapHbIU 3apsis. CTpoeHue
aToma
4 [IpoBOHYKY Y JV3/1€KTPUKHU. 3aKOH bubmmoreka LIOK
COXpaHeHUs 3JIeKTPUYECKOro 3apsaa https://m.edsoo.ru/ff0a8ef6
35 Pemienue 3asiau Ha pUMeHeHHe bubnumoreka LIOK
CBOMCTB 3/1eKTPUYECKHX 3apsi[ioB https://m.edsoo.ru/ff0a90cc
ONeKTpUUYeCKri TOK, yCJIOBUS €r0
36 CylecTBOBaHUs. MICTOUHHUKMU Bubmiorexa LIOK
yH ' https://m.edsoo.ru/ff0a95a4
3/71eKTPUUECKOr0 TOKa
37 [elicTBYS 3/1eKTPUUECKOTO TOKa Bubmmorexa TIOK
P https://m.edsoo.ru/ff0a96b2
Ypok-uccienoBanue "JleiicTBue
38 37IEKTPAYECKOT O T10J151 Ha MMPOBOJHUKHU 1
U IUSIEKTPUKU"
39 OneKTpUUYeCcKri TOK B MeTajulax, Bubmioreka IIOK
JKUIKOCTSIX Y rasax https://m.edsoo.ru/ff0a9838
40 OneKkTpyUyeckas Ljenb U eé COCTaBHbIe
4yacTH
Cwuia Toka. JlabopaTopHasi pabora
N bubmmoreka IIOK
41 M3mepenue U peryivpoBaHue CUIbI 0.5

TOKAa"

https://m.edsoo.ru/ff0a8bd6




DJieKTprUYeCcKoe HarpsKeHue.
BonbtMmetp. JlTabopaTropHast paboTa

bubmmoreka IIOK

42 | 0.5
N3mepeHue v perynvupoBaHue https://m.edsoo.ru/ff0a9e14
HarpskeHus"
43 ConpoTuBrieHre TIPOBOJHHUKA. bubmmoreka IIOK
Y enbHOe COTPOTUBJIEHKE BellleCTBa https://m.edsoo.ru/ff0aa738
JlabopaTtopHasi paboTa "3aBUCUMOCTb
44 3/IeKTPAUYECKOr0 CONPOTUB/IEHUSA 1 Bbubmmoreka LIOK
MPOBOJHUKA OT ero AJjIMHbI, II0Laau https://m.edsoo.ru/ff0aa738
TIOTIepeYHOro ceueHus: U Matepuasna”
3aBUCUMOCTb CUJIbI TOKA OT
45 HanpspkeHus. 3akoH OMa i1 yyacTKa Bubmaotexa OK
P ’ Ay https://m.edsoo.ru/ff0aa44a
Lenu
JlabopaTopHast paboTa
"ccemoBanve 3aBUCUMOCTU CHJTBI
46 TOKa, U ero yepes pesucTop, OT 1 Bubmmorexa TOK
> AV pesp P https://m.edsoo.ru/ff0aa04e
COTNPOTHUBJIEHHUSI PE3UCTOPa U
HarpspKeHus Ha pesucrope”
47 [TocnenoBarenpHOE U Mapasie/ibHOe
CoeIMHeHUs! IPOBOJJHUKOB
JlaboparopHast paboTta "TIpoBepka
48 TipaBWJIa CI0KeHUs! HalpshKeHUH TpU 1 bubmmoreka IIOK
roc/ie0BaTe/IbHOM COeJJUHEHUN IBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopoB”
JlaboparopHast paboTta "TIpoBepka
49 rpaBusa [ CUIbl TOKa IPU 1 bubmmoreka IIOK

TrapasjieJlbHOM COeVHeHUH
pe3ucTopos”

https://m.edsoo.ru/ff0aadle




Perienne 3a44a4 Ha IIpUMEHEHHEe

bubmmoreka IIOK

50 3aKoHa Oma /1J1s1 pa3/IMyHoro
ATA P https://m.edsoo.ru/ff0aaf8a
CcoeIMHeHUs! IPOBOJJHUKOB
51 PaboTa ¥ MOIIIHOCTb 3/IEKTPUUYECKOTO bubmmoreka IIOK
TOKa. 3aKoH [IxoyJisi-JleHua https://m.edsoo.ru/ff0ab124
JlabopaTtopHasi pabota "OmnpezieneHve
52 abOThI ¥ MOII[HOCTH 3/IEKTPUUECKOTO Bubmaotexa OK
P | n P https://m.edsoo.ru/ff0ab3e0
TOKa
OnekTpUueCcKue 1LeTy U TIOTpeOuTe N
53 3JIEKTPUYECKON SHEPTUU B OBIT Bubmmorexa TIOK
P P Y https://m.edso0.ru/ff0ab660
KopoTtkoe 3aMbikaHue
[ToaroToBKa K KOHTPOJIBHOM paboTte
10 Teme "DJIeKTpUdecKue 3apsijbl.
bubmoTeka LIOK
54 3apspKeHHbIe Tesa U UX
. . https://m.edsoo.ru/ff0abd2c
B3auMoziencTBuUs. [10CTOSIHHBIN
3/71eKTpUYeCKui TOK"
KonTponbHast paboTa 1o Teme
"DeKTprUUecKre 3apsbl.
55 3apspKeHHbIe Tesla U UX Bubmiorexa IOK
p . . https://m.edsoo.ru/ff0abea8
B3auMoziercTBUs. [10CTOSTHHBIN
3/71eKTPUYeCKUM TOK"
56 [TocTOsIHHBIE MArHUTBI, UX
B3aUMO/IENCTBUE
57 Ypok-uccienoBanue "M3yueHue bubmmoreka IIOK
r1ojieii MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarunutHoe noJsie. MarHuTHoe mnoJie
bubmmoreka IIOK
58 3emMJ/IM M ero 3HaueHue [J/Is1 )KU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba




59

OnbIT IpcTefa. MarHuTHoe 1ose
3/IeKTPUYECKOro ToKa MarHuTHoe
T10J1e KaTyLIKU C TOKOM

Bubmoreka IIOK
https://m.edsoo.ru/ff0ac1d?

60

[IpriMeHeHe 3/1eKTPOMarHUuTOB B
TexHuKe. JlabopaTopHast paboTta
"V3yyeHne JeCTBUSI MarHUTHOTO
T10JIg Ha TPOBOJHUK C TOKOM"

0.5

Bubmioreka IIOK
https://m.edsoo.ru/ff0ac74a

61

OneKTpoJBUraTesib MOCTOSIHHOTO
ToKa. Mcronb3oBaHue
3/1IeKTPO/IBUraTesieil B TeXHUUeCKUX
yCTPOMCTBAaX U Ha TPaHCIIOpTe.
JIabopaTopHast paboTa
"KoHcTpyupoBaHue U n3y4yeHue
paboThI 3/1eKTpoABUTATE IS

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

62

OnbiTel @apaziest. 3akoH
3/1eKTPOMarHUTHOW UHAYKLIWU.
[IpaBusio JleHiia

63

Onekrporeneparop. CriocoObl

TI0JIyY€eHHs /1eKTPUUYeCKOU SHeprum.

OJIeKTPOCTAHLIUU Ha
BO300HOBJ/ISIEMBIX UCTOYHUKAX
SHEeprumn

64

[ToaroToBKa K KOHTPOIBHOM paboTte
10 Teme "DJIeKTpUdecKue u
MarHUTHBIe gBJIeHUd"

65

KonTponbHast paboTa 1o Teme
"DneKTprueckre U MarHUTHbIe
ABneHus"

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




Pe3epBHbIi ypoK. PaboTa ¢ TekcTamu

Bubmioreka IIOK

66 1
1o Teme ""TerioBbie sIBeHUS" https://m.edsoo.ru/ff0acc5e
Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu
" . Bubmioreka IIOK
67 1o Teme "IlocTosIHHBLIN 1
. " https://m.edsoo.ru/ff0acdc6
3/IeEKTPUYECKHN TOK
68 Pe3epBHbIN ypoK. PaboTa ¢ TekcTamu 1
1o Teme "MarHuTHble sBjeHUS"
OBIIEE KOJIMYECTBO YACOB I10
68 14.5

I[TPOI'PAMME




9 KV/IACC

Ko/mmuecTBo yacos JJIeKTPOHHBbIE
No Jata uudpoBbie
Tema ypoka KonTposbubie | IIpakTnuecku
n/n Bcero u3yudeHusi | oOpa3oBaTe/ibHbIE
paboTbI e paboTbI
pecypchl

1 MexaHHUueCcKoe IBUKEHHUE. 1
MartepuanbHas TouKa

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

3 PaBHOMepHOe NpsIMO/IMHEHHOe 1 bubnuoreka IIOK
JIBIDKEeHHe https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOe NpsiMOIMHENHOe

4 JBwKeHne. CpeJHsist U MTHOBEHHasI 1
CKOPOCTb

5 [IpsiMoiMHeiHOe paBHOYCKOpPEHHOe 1 bubmoreka IIOK
[IBIDKeHHe. Y CKOpeHue https://m.edsoo.ru/ff0ad8d4
CKOpOCTb IIPSIMO/TMHEHOT O

6 PaBHOYCKOPEHHOI'0 [IBU)KEeHUS. 1
I'paduk ckopocTH
JlabopatopHasi pabota "OmnpezeneHnve

7 YCKOpEeHHUs Tejia pu 1 1 bubmoteka LIOK
PaBHOYCKOPEHHOM JBWKEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM TIJIOCKOCTH"

3 CBobopHoe magenue Te. OnbIThI 1
lanunes

9 PaBHOMepHOe JBW)KEeHMe T10 1 bubmoreka LJOK
OKpyxHOCTH. [leprog v yactora https://m.edsoo.ru/ff0ael176




obpairienust. JIuHelHasi ¥ yriaoBast
CKOpPOCTH

10 LleHTpOoCTpEeMHUTE/ILHOE YCKOpeHHe
1 [TepBsIit 3akoH HbtoTOHA. Bektop bubmoreka LIOK
CUJIBI https://m.edsoo.ru/ff0ae612
1 Bropou 3akoH HeroToHa. bubmoteka LIOK
PaBHOeliCcTBYIOLLAdA CHsla https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeloToHa. bubnuoreka IIOK
Cynepno3uvuus CUj https://m.edsoo.ru/ff0ae982
14 Pelienue 3a/1au Ha MpYMeHeHHe bubmmoreka IIOK
3aKOHOB HbrOTOHA https://m.edsoo.ru/ff0aeb6c
bubnuoreka IIOK
15 C .3 r
771a YIPYrOCTH. SaKOH L yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3azau 1o teme «Cuna
YIIPYTOCTU»
17 JlabopatopHasi pabota «OmnpeeneHye bubmoreka [IOK
JKECTKOCTH MPY>KUHBI» https://m.edsoo.ru/ff0aee28
bubmoreka IIOK
18 Cuna Tpenust
P https://m.edsoo.ru/ff0af738
19 Perienue 3azau o teme «Cusna bubmoreka LIOK
TPEHUsI» https://m.edsoo.ru/ff0afa26
20 JlabopatopHasi pabota "OmnpezieneHve bubmoteka LIOK
Ko3¢duLeHTa TpeHUsT CKOJIbKeHUs" https://m.edsoo.ru/ff0af8be
Pemienue 3amau mo TeMe "3aKOHbI
21 Herorona. Cuna ynpyroctu. Cuna bubmorexa IOK
. YHpy ' https://m.edsoo.ru/ff0afb8e
TPeHus
22 Cuia TsDKeCTH M 3aKOH BCEMUPHOIO




TATOTEHUS. YCKOPEHI/IE CBO60,E[HOFO
najieHusa

https://m.edsoo.ru/ff0af044

Ypok-koHbepeHLus "[IBrKeHNe Tes

23 BOKDYT I'PaBUTALIMOHHOTO 1[eHTpa
(ConneuHas cucrema). 'anaktukn”
Pewenue 3azau o teme "Cuna
24 TSKeCTU U 3aKOH BCEMUPHOT'0 bubmotexa OK
" P https://m.edsoo.ru/ff0af5f8
TACOTEHUsI

75 [TepBas KocMHUecKast CKOPOCTb. bubmoteka LIOK
HesecomocTs 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaibHON TOUKHU.

6 ABCOJTIOTHO TBEPZIOE TEJIO. bubnmoreka LIOK
PaBHOBecue TBEp0r0 Tesia C https://m.edsoo.ru/ffOafe36
3aKperIEHHON 0CbI0 BpallleHuUs

27 MowmeHT cusnbl. LieHTp TskeCTr

)8 Peluenue 3azau o teme "MoMeHT bubmmoreka IIOK
cunel. LleHntp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBKa K KOHTPOJIBHOM paboTe 1o

29 TeMe "MexaHnyeckoe JBUKeHUe bubmiotexa OK

. "A ) https://m.edsoo.rw/ff0b0408
BsanmopeinicTBue Ten
KoHTponbHas pabora 1o reme
30 "MexaHu4eCcKoe JBUKeHue Bubmorexa OK
N A . ) https://m.edsoo.ru/ff0b06ec
BsanmogeincTBue Ten
Vmmynbc Tena. VIMITy/ibC CU/IbL. 3aKOH
31 COXpaHeHusl UMILyJibCa. YTIpyroe u bubmorexa OK
P y o Py https://m.edsoo.ru/ff0b07fa
HeyIpyroe B3auMO/eNCTBHE
39 Perrenvie 3az1au o teme "3akoH bubnuoreka IIOK

COXpaHeHus UMILyJibca"

https://m.edsoo.ru/ff0b096¢




Ypok-koHbepeH1us "PeakTUBHOe

33
JBW)KeHue B TIPUPO/Je U TeEXHUKe"
bubnuoreka IIOK
34 MexaHuueckasi paboTa ¥ MOIIIHOCTb
P . https://m.edsoo.ru/ff0b0a84
35 PaboTa Wbl TSDKeCTH, CUJTBI bubmoreka IIOK
YIIPYTOCTU U CUJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JIabopatopHasi pabota «OmnpezeneHye
36 paboThI CU/IBI TPEHUS TIPU
pPaBHOMEPHOM /IBV)KEHUH Terla Io
TOPU30HTA/ILHOU [TOBEPXHOCTH»
37 CBs13b 3HEpruu 1 paboThI.
[ToTeH1ManbHas S3HEPTHUst
18 Kunetnueckas sHeprus. Teopema o bubnmoreka LIOK
KUHETUYeCKOU SHeprumn https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEeHHs SHePruu B
MeXaHHKe
40 JlaboparopHasi pabota «3yueHue bubnuoreka IIOK
3aKOHa COXpaHeHUsl SHePTUn» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe JBM)KeHUE U €ro bubmoreka LIOK
XapaKTepUCTUKU https://m.edsoo.ru/ff0b1858
4 3aTyxarorue KojaebaHusl. bubmoreka LIOK
BriHyX/1eHHbIe KosiebaHus. Pe3oHaHC https://m.edsoo.ru/ff0b20£0
43 MaTeMaTHuyeCKn U NMpYy>KUHHbIN
MasiTHUKA
Ypok-ucciesoBaHue «3aBUCUMOCTb
N bubmoreka LJOK
44 repyro/ia Kojie0aHui OT KeCTKOCTH

MPY>XWHbI U MAaCChbI I'Py3ad»

https://m.edsoo.ru/ff0b197a




45

[peBpalijeHe SHepPTryUy NpU
MeXaHUUeCKUX KomebaHUsx

46

JIabopaTtopHasi pabota «OmnpeeneHye
YacTOThI ¥ TIepHo/ia KoJiebaHuii
MIPY>KUHHOTO MasiTHUKA»

bubmmoreka IIOK
https://m.edsoo.ru/ff0blaec

47

JlabopaTopHast pabota «ITpoBepka
He3aBUCUMOCTH MepUoa KoiebaHui
rpy3a, MO/IBEIIeHHOT0 K HUTH, OT
MacChl Tpy3a»

bubnmoreka LJOK
https://m.edsoo.ru/ff0b197a

48

MexaHuueckue BosHEL. CBoOMCTBa
MexaHu4yeCcKuXx BoJH. [IpojosibHbIe U
TI0TepeyHble BOJTHbI

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

49

Ypok-koHbepeHLys "MexaHuuecKue
BOJIHBI B TBEPZIOM TeJle.
CelicMrueckue BOJIHBI"

50

3ByK. PacripocTpaHeHue U OTpa>keHHe
3ByKa

51

Ypok-uccnenopanue "HabrogeHue
3aBMCUMOCTH BBICOTHI 3ByKa OT
4acToTh!"

52

['pOMKOCTB 3ByKa U BbICOTa TOHA.
AKyCTHUYeCKUI pe30HaHC

53

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

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

54

[ToaroToBKa K KOHTPOJIBHOM paboTe 110
TeMe "3aKOHbI COXpaHeHUs.
MexaHuueckue KojiebaHus v BOJIHBI"

bubmoTeka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTponbHast paboTa 1o Teme




"3aKoHbI COXpaHeHus. MexaHuyeckue
KosiebaHusl ¥ BOTHBI"

BJ'IE‘KTPOMaI‘HI/ITHOG rmoJie.

bubmoreka LIOK

56
OJIEKTPOMAarHUTHbIE BOJTHBI https://m.edsoo.ru/ff0b2abe
57 CBoricTBa 3/1eKTPOMarHUTHBIX BOJH
Ypok-koHbepenuus "Ilkana
58 3/IeEKTPOMAarHUTHBIX BOJIH. bubmoteka LIOK
Wcnosib30BaHUe 3/1eKTPOMarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH /1151 COTOBOM CBSI3U"
Ypok-uccnenosanue "M3yyeHuve
. bubmoreka LJOK
59 CBOWCTB 3/IeKTPOMAarHUTHbBIX BOJIH C
N https://m.edsoo.ru/ff0b2c6c
MOMOIIIBI0 MOOMTLHOTO TesteoHa
Perrenvie 3as1au Ha orpe/iesieHue
60 YaCTOThI U JIJIUHBI 3/IeKTPOMarHUTHOU
BOJIHBI
OneKTpoMarHyWTHasi IpUpo/ia CBeTa.
61 CkopocTb cBeTa. BoyHOBBIE CBOMCTBa Bubmorexa OK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Wcrounuku ceeta. [IpsimoniHeiiHoe
62 acrpocTpaHeHue CBeTa. 3aTMeHUs Bubmorexa OK
pacripocTp ' https://m.edsoo.ru/ff0b3658
CosHija u JIyHbl
3aKOH OTpa)keHHs CBeTa. 3epKaJia.
63 Perrenvie 3a1au Ha NpyMeHeHUe Bubmiorexa [IOK
i P https://m.edsoo.ru/ff0b38c4
3aKOHa OTpPa)KeHHs CBeTa
64 [IpeniomiieHve cBeTa. 3aKOH bubmoteka LIOK
TpeJIOM/IeHHs CBeTa https://m.edsoo.ru/ffOb3aea
65 [TonHOe BHYTpeHHee OTpa’KeHUe CBeTa. bubmoreka LJOK

Hcnonb3oBaHue NOTHOTO BHYTPEHHET O

https://m.edsoo.ru/ff0b3c5c




OTpa’Ke€HHUA B OIITUYECKHUX CBETOBOAAX

JIabopatopHasi paboTta "VccienoBaHye
3aBMCMMOCTH YTJ1a MpeIOMJ/IeHUsI

66
CBETOBOTIO Jiyya OT yIJia NaZleHus Ha
rpaHuiie "BO3yX-CTekmo""

Ypok-koHbepeHius "Mcnonb30BaHue

67 TI0JIHOTO BHYTPEHHEr0 OTPaKeHUsI:
CBETOBO/bl, OITHKOBOJIOKOHHAS CBSI3b"

68 JIvH3el. OnTUyeckasi CyJjia JIMH3bI Bubmorexa [JOK

https://m.edsoo.ru/ff0b3f2c
. b
69 [MTocTpoeHue N300pa>keHNH B JIMH3aX nbmmorexa [JOK
https://m.edsoo.ru/ff0b444a
JIaboparopHas pabota "OmnpeeneHue
PATOPHEA P peA . bubmioTeka LIOK
70 (hOKyCHOTO pacCTOSIHUSI U ONITUYEeCKOMU
. R https://m.edsoo.ru/ff0b4206
CWIbI COOMpAIOIIel JTMH3bI

71 Ypok-koHbepeHLus "OnTuueckue bubmoreka LIOK
JTMH30BBIe TTPUOOPHI" https://m.edsoo.ru/ff0c0a7e

bubnrorteka LJOK

72 ['na3 kak orntrueckasi cucrema. 3peHue

https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepeHLus "edeKTs
3peHus1. Kak coxpaHuts 3peHue"”
Pasno)xeHue 6eoro cBeta B CITEKTP.

74 OrnbiTel HetoTOHA. CrioykeHUe bubnmoreka LIOK
CIIeKTpa/IbHBIX LiBeToB. [ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa

75 JlaboparopHast paboTa "OTBITHI 110 bubnmoreka LJOK

passioxkeHuto 6esioro cBeta B CTEKTp U
BOCIIPUSITUIO 1[BeTa MPeIMeTOB NPU UX

https://m.edsoo.ru/ff0cOe2a




HabJTI0ZIeHrY uepe3 [{BeTOBbIe
bunbTphI"

Ypok-npakTuKyM "Bo/IHOBbIe

76 CBOMCTBA CBeTa: JUCIepcus,
vHTepdepeHLus U Judpakiusa”
77 OmnbiThl Pe3epdopaa v ryiaHeTapHast bubmoreka LIOK
MOJie/ib aToMa https://m.edsoo.ru/ff0c12a8
78 [Toctynatel bopa. Mogens aroma bopa
VcrniyckaHue U NorJioieHue cBeTa
. bubmoreka LJOK
79 aroMoM. KBaHTsbl. JIuHeluatbie
https://m.edsoo.ru/ff0c144c
CITeKTPBbI
80 Ypok-npakTuky™m "HabsrogeHve bubnuoreka IIOK
CIeKTPOB UCITyCKaHus" https://m.edsoo.ru/ff0c1550
81 Pa/ii0akTUBHOCTB U €€ BU/IbI Bubmiorexa [JOK
aA A https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHOro sapa. HykionHas bubmoreka IIOK
MOZie/lb https://m.edsoo.ru/ff0c18ac
a3 PapnoakTrBHBIE NIpeBpalleHus. bubmoreka IIOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
84 PerieHuie 3a/1au 110 TeMe: bubmoreka LIOK
"PasoakTrBHbBIe IpeBpaljeHus" https://m.edsoo.ru/ffOc1b4a
85 [Tepuon nonypacnaza
Ypok-KoH(pepeHLUs "PaguoakTUBHbIE
P (epery A bubmioreka LJOK
86 W3/y4eHUs B TIPUPOAE, MeJULIMHE,

TexHukKe"

https://m.edsoo.ru/ff0c2126




SlnepHble peakUyy. 3aKOHBI

87 COXpaHeHHs1 3apsiZl0BOr0 ¥ MacCOBOTO Bubmiorexa [JOK
P bAR https://m.edsoo.ru/ff0c1c58
yucen

a8 OHeprus CBsi3u aTOMHBIX sifiep. CBsi3b bubmoreka IIOK
MaccChl ¥ SHEPTUuun https://m.edsoo.ru/ff0c1d7a

89 Perienue 3azau ro teme "fnepHeie
peakuuu"

90 Peakuiu cuHTe3a U fleneHus sjep. bubnmoreka LIOK
Wctounrku 3Heprum CoJiHLa U 3BE3], https://m.edsoo.ru/ffOc1e88
Ypok-koHbepeH1us "AaepHast

o1 SHepreTvka. [elicTBus
Pa/IM0aKTUBHBIX U3TyUeHUN Ha )KUBbIe
Opra’usMmsbl"

[ToaroToBKa K KOHTPOJIBHOM paboTe 110

90 TeMe "OJIeKTPOMarHUTHOE I10J1e. bubnuoreka IIOK
OJIEKTPOMAarHUTHbIE BOJTHBI. https://m.edsoo.ru/ff0c223e
KBaHTOBbIe sAB/1I€HUS"

KoHTtponbHast paboTa 1o Teme

93 "DNeKTpOMarHMTHOE ToJie.
OneKTpOMarHUTHbIE BOJTHBI.
KBaHTOBBIe AB/1I€HUSA"
[ToBTOpEHUe, 0000IIIEHNE.

94 JIabopaTopHbie pabOTHI 1O KypC Bubmiorexa OK
| P PU P | POy https://m.edsoo.ru/ff0c245a

BsaumogericTBue Ten
[ToBTOpeHue, 00001IeHe. PereHne

95 aCyeTHBIX Y KaueCTBEHHBIX 3a/jay 110 Bubmaorexa [JOK
b " " 4 https://m.edsoo.ru/ff0c2572
TeMe ""TeruioBble IIpoLiecchl

96 [ToBTOpenue, 006001IeHNe. PemeHne bubmoreka LIOK




pacyeTHbIX U KaYeCTBEHHBIX 3a7iau 10
teMe "KII/] TennoBbIX ABUTaTe/el"

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

[ToBTOpeHue, 00001IeHe. PereHne

97 ACUeTHBIX U KQUeCTBeHHLIX 3aj1ay I10 1 Bubmorexa LOK
p A https://m.edsoo.ru/ff0c2b30
teMe "KII/] snekTpoycTaHOBOK"
[ToBTOpeHue, 0000IIIEHNE.
98 JlabopatopHble pabOTHI 0 KYPC 1 1 EubmioTexa LIOK
" parop P " Py https://m.edsoo.ru/ff0c2c52
CBeToBbIe SABJICHUS
IToBTOpenue, o6ob1eHne. Pabora c
" bubnmoreka LJOK
99 TeKCTaMH I10 TeMe " 3aKOHBI 1
R https://m.edsoo.ru/ff0c2d6a
COXpaHeHUsl B MeXaHUKe
[TorTOpenHue, 0600611eHMe. PaboTa ¢
N bubmoreka LJOK
100 TekcTamu o teme "Kosiebauus u 1
. https://m.edsoo.ru/ff0c2e82
BOJIHEBI
[TorTOpenue, 060611eHMe. PaboTa ¢
., bubmoreka LJOK
101 TeKcTaMU 1o TeMe "CBeTOBLIe 1
| https://m.edsoo.ru/ff0c3044
SIBJICHUS
[ToBTOpeHue, 06061eHMe. PaboTa c
102 TeKcTaMU 1o TeMe "KBaHToBas U 1
siiepHasi pu3mKa"
OBIIEE KOJIMYECTBO YACOB I10 102 57

I[TPOI'PAMME







YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI /11 YYEHUKA

METOANYECKHWUE MATEPUAJIbI V11 YUUTEJIA

I PPOBBLIE OBPA3OBATEJ/IBHBIE PECYPCbBI 1 PECYPCbI CETHU

NHTEPHET
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