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INIOSICHUTEJIbHAS 3AITMCKA

[Iporpamma 1Mo (u3Mke Ha YpPOBHE OCHOBHOI'O OOIllEro 00pa3oBaHMS
COCTaBJIeHa Ha OCHOBE ITOJIOXKEHUI U TpebOBaHMI K pe3ybTaTaM OCBOEHMUS Ha
6a30BOM ypOBHE OCHOBHOI 0Opa3oBaTeIbHOM MPOrpaMMbl, ITpeaCTaBI€HHbIX B
dr'oC 00O, a Takke c yuéTom denepasibHOM paboyelrt MMPOrpaMMbI
BocruTanus U Koneniuu npenomaBanusi yue6Horo npeamerta «Dusukar.

CopnepskaHue mporpaMmbl Mo (u3MKe HampaBjieHO Ha GOopMUpPOBaHME
€CTeCTBEHHOHAYYHOM T'PaMOTHOCTY OOYYAIOIIMXCSI ¥ OPTraHM3allMi0 U3YyUYeHUs
GuU3MKM Ha JesSTeIbHOCTHOM OCHOBe. B mporpamme mo ¢gusmke yUUTHIBAIOTCS
BO3MOYKHOCTM y4yeOGHOro mnpenmera B peanusaiimu Tpebdosanuit @I'OC OO0 k
IJIAHMPYEMbIM JIMYHOCTHBIM M MeTalpeaMeTHbIM pe3yjabTaTaM OOyueHMs, a
TaKyKe MeXIIpeJIMeTHbIe CBSI3M €CTeCTBEHHOHAyUYHbIX yUeOHbIX IpeaMeTOB Ha
YPOBHE OCHOBHOT'O 00I1Iero o6pa3oBaHmsl.

[Iporpamma 10 ¢usMKe yCTAHABAMBAET paclpenesieHne yuyeOGHOro
MaTepuajga IO romam oOyyeHus (IO Kjaccam), IpeaJiaraer MPUMEPHYIO
IIOCJIeIOBATEJIbHOCTD M3YUYeHMs] TeM, OCHOBAaHHYIO Ha JIOTMKEe pas3sBUTUS
MpeIMEeTHOTO COMIepPyKaHMsI U YUETe BO3PACTHBIX OCOOEHHOCTEN 00YyUarOIIMXCsl.

[Iporpamma 1o ¢u3uKe paspaboTaHa C IIeJIbIO OKa3aHMUSI METOAMNYECKON
ITOMOIIY YVUMUTETIO B CO3AaHuM pabouei MporpaMMBbl 110 YUeOHOMY ITPeaMeTY.

®usmka SBJISETCS CUCTEMOOOPAsYIOIIMM [JjIsI  €CTeCTBEHHOHAYUHBIX
yueOHbIX IIpPeIMEeTOB, TOCKOJbKY (M3MUecKre 3aKOHbI JieskaT B OCHOBE
MIPOLIECCOB ¥ SIBJIEHUM, M3y4yaeMbIX XUMMUEN, OMOJioruen, acTpOHOMMUEN U
dbusnueckoit reorpadueit, BHOCUT BKJIAI B €CTECTBEHHOHAYUYHYIO KapTUHY
MMpa, TpeAoCTaB/sieT Haubosiee SsICHble 00paslibl TPUMEHEeHMUsST Hay4YHOTO
MeTO[a IMO3HAHMUSI, TO €CTh CIIOCO0a IOJTyUeHMsT IOCTOBEPHBIX 3HAHUM O MUPe.

OpHa 13 1y1aBHBIX 3aa4 GU3MYeCcKoro oOpasoBaHMsI B CTPYKTYpPe OOIIero
06pa3oBaHMs COCTOUT B (GOPMUPOBAHMUM €CTECTBEHHOHAYYHOM T'PaMOTHOCTU U
MHTepeca K HayKe Y 00yJarommxcsl.

Wsyuenne Gu3umkyu Ha 06a3s0BOM YPOBHE IIPEAIIOJaraeT OBJIAJEHNE
CJEIYIOIIMMM KOMITIETEHTHOCTSIMM, XapaKTepU3YIOIIMMM eCTEeCTBEHHOHAYUHYIO
I'PaMOTHOCTb:

® HAyyHO OOBSICHSITH SIBJIEHMUSI;

® OIIeHMBaTbh U ITIOHMMATb OCOOEHHOCTY HayUYHOTO MCCJIeIOBaHMS;

® JHTEPIpPeTHpPOBaTb HaHHble WM  MCIOJIb30BaTb  Hay4HbIE
IlOKa3aTebCTBa AJIs1 TOTyYeHs BbIBOJIOB.

e uzydyenuss Gu3MKM Ha YpPOBHE OCHOBHOI'O OOIIEro 0OOpa3oBaHMS
omnpeneneHbl B KoHenmumu mperogaBanus yuyebHoro mpeamera «®dusmka» B



obpaszoBaTebHBIX oOpraHmsaumsax Poccuiickon @emepauny, pean3yIOIINX
OCHOBHbIE 00IIIe00pa3oBaTe/ibHble ITPOrpaMMbl, YTBEPKIEHHON pelIeHUeEM
Kosmtermn MunncrepcTBa mnpocBerienus: Poccuiickoit @emeparyy (IIpOTOKOJT
oT 3 gekabps 2019 r. Ne I1K48H).

e nzyuenuss pusuku:

npuoOpeTeHre MHTEpeca M CTpPeMJIEHMS OOYYaIoIIMXCS K HayUYHOMY
U3YUEHUIO TIPUPOIbI, Pa3BUTHE UX MHTEJJIEKTYaJbHbIX M TBOPUYECKUX
CIIOCOOHOCTE;

pasBuUTHE IIpeACTaBJEHMII O HAyYHOM MeTode IIO3HaHMS U
dbopmupoBaHMe MCCIEIOBATEILCKOIO OTHOIIEHUSI K OKPY>KaIOIIUM
SIBJIGHUSIM;

dbopmMpoBaHye HAYYHOTO MMPOBO33PEHMSI KaK pe3yJbTaTa M3y4eHUS
OCHOB CTpPO€HMS MaTepu U GyHIAMEHTa/IbHbIX 3aKOHOB (DU3UK;
dbopMupoBaHue MpeacTaBaeHniI O POy GUSUKU JIJIT Pa3BUTUS OPYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU Y TEXHOJIOTUIA;

pasBuUTME MPEeACTaBJeHMI O BO3MOXHBIX cdepax  Oymylen
1podeCCHMOHAIbHON [esTe/IbHOCTU, CBSI3aHHOM C (DM3MKOM, ITIOATOTOBKA
K JayibHeNIleMy OOyUYeHHIO B 9TOM HarpaBJIeHUMN.

IocTuskeHme 3TUX I1IeJieil MPOrpaMMbl O (PM3MKe Ha YPOBHE OCHOBHOTO
006111er0 06pa30BaHMsI 0OECIIEUMBAETCS PElIeHEM CJIEAYIONX 3a4ay:

npuoOpeTeHre 3HAHMM O JOUCKPETHOM CTPOEHMM BeIecTBa, O
MeXaHNYECKUX, TEIJIOBBIX, JIEKTPUUECKMX, MATHUTHBIX ¥ KBAaHTOBBIX
SIBJIGHUSIX;

npuoOpeTeHre YMEHUI OIMMChIBATb M OOBSICHATH (pU3UUYECKUEe SIBJICHUS
C MCIIOJIb30BaHMEM ITOJTyUYeHHbIX 3HAHWIA;

OCBOEHME METOHOB pelleHus] MPOCTeMIINX PaCYETHBIX 3amad C
MCITOJIb30BaHMEM busnuecknx MOJIesIen, TBOPYECKUX "
MIPaKTUKOOPUEHTHPOBAHHBIX 3a1a4;

pasBuUTME YMEeHMII HaOJIogaTh IMPUPOSHbIE SIBJIEHUS U BBINOJHSTHh
OIIBITHI, JTAOOpaTOpHbIE PabOTHI U SKCIIEPUMEHTAIbHbIE MCCIETOBAHMS C
MICITOJIb30BAHMEM M3MEPUTEIbHBIX MPUOOPOB;

OCBOEHMe TIpMEMOB paboThl ¢  wuHpOpMaumen  (GU3NUECKOro
comepskaHusl, BKIIOUYas MHOOPMALMIO O COBPEMEHHBIX TOCTMKEHMSIX
buU3MKM, aHaIM3 ¥ KPUTUIECKOe OlLleHMBaHye MHGOpMaluu;
3HAKOMCTBO cO cdepamMu  MpodecCHMOHATBHON  OeSITebHOCTH,
CBSI3aHHBIMM C  (M3MKOM, ¥  COBPEMEHHBIMM  TEXHOJIOTUSIMU,



OCHOBAHHBIMM Ha AOCTMKEHUSIX (PU3MUIECKON HayKMU.

Ha usyuenmne ¢usmuxm (6a30BbIM YPOBEHDb) HA YPOBHE OCHOBHOTO OOIIIErO
obpaszoBaHys OoTBOAUTCS 238 yacoB: B 7 kjacce — 68 yacoB (2 yaca B Hefiesiio), B
8 kiacce - 68 uacoB (2 4yaca B Hepesno), B 9 knacce - 102 yaca (3 uvaca B
HeNes).

[Ipepgnaraemsblli B mporpaMme 1o ¢pusuke mnepedyeHb JabOPaTOPHBIX padboOT
M OIIBITOB HOCUT PEKOMEHIATeJbHbII XapaKTep, YYUTesIb JejaeT BbIOOp
MIpOBeleHNsT J1abopaTOPHBIX PabOT M OIBITOB C YYETOM WHAMBUAYATbHbBIX
OCOOEHHOCTeN  OOyYarolMXCs, CIMCKa JKCIEePUMEHTAJbHBIX  3aIaHui,
IpejaraeMbIX B paMKax OCHOBHOI'O T'OCYIapCTBEHHOrO 9K3aMeHa 1o (u3MKe.

COJEPXAHME OBbYYEHUA

7 KITIACC

Pa3pen 1. ®usuka u e€ pojib B MO3HAHUM OKPY’KAIOIIEro Mupa.

®usuka - Hayka o mnpupoje. SIBjeHust npupoabl. Ousnueckue SIBJAEHUS:
MexaHUJecKye, TeIJIOBbIE, 3JIeKTpMUUECKIe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

@usnueckue BeJMUYMHbI. M3MepeHue ¢usmueckux BeamuuH. Dusmueckue
npubopsl. [lorpemnrHocTs usmepenni. MesxpyHapoaHas CUCTeMa eOVHMII.

Kak ¢wusuka u [apyrume ecTeCcTBeHHble HAYKM M3Y4YalOT IIPUPOLY.
EcrecTBeHHOHAyUHbIII METOJ ITO3HAHMS: HAOIOMEHME, MOCTAHOBKA HAYYHOTO
BOIIPOCA, BBIABIMJKEHME TUIIOTE3, OSKCIEePUMMEHT II0 IIpOBepKe TUIIOTe3,
0o0bsicHeHMe HabaogaeMoro sBiaeHus. Onucanue GU3NMUYECKUX SIBJIGHUM C
IIOMOILIbIO MO eJIe.

demoncmpayuu.

1. Mexannueckue, TeIlJIOBble, 3JIEKTpUUECKME, MarHUTHbIe, CBETOBLIE

SIBJICHUSI.
2. ®usnyeckue mpuOOPHI U MpoLeAypa MPSIMbIX U3MEPEHNUI aHAJIOTOBbIM
" UG POBBIM ITPUOOPOM.

JIabopamopnsie pabomst u onsimel.

Omnpenenenye 1eHbI JeJIEHNS LIKAJIbl USMEpPUTEJIbHOrO mpubopa.
W3mepeHne pacCTOSTHUINA.

W3mepenne o6b€Ma SKUIAKOCTY U TBEPIOTO TeJIa.

OmnpeneneHyne pasMepoB MaJIbIX TeJl.

Vsmepenne TemriiepaTypbl IIPpY MOMOIIM SKMIKOCTHOTO TEPMOMETpPA U
IaT4yyKa TemIlepaTyphbl.

i =



6. IIpoBemenue McciaeqoBaHMs IO IMIPOBEPKE IUIIOTE3bI: JAJIBHOCTD ITOJIETA
IIapuKa, IMYIIEHHOTO T'OPMU3OHTAJIbHO, TeM OoJbllle, uYemM OoJIblile
BBICOTA ITyCKa.

Pa3pen 2. IlepBoHaua/ibHbIEe CBEeIEHUS O CTPOEHMM BellleCTBa.

CTpoeHne BelleCcTBa: aTOMbl M MOJIEKYJbI, MX pasMepbl. OIbITHI,
IIOKa3bIBAIOIIME IMCKPETHOE CTPOEHNE BellleCcTBa.

IBuskenme yactuil BelecTBa. CBSI3b CKOPOCTM IBVMKEHMSI YaCTHUI C
TemIiepaTypoi. bpoyHoBckoe nBikenne, nuddysusa. BsaumonencTsme yacTuil
BEIeCTBA: IPUTSKEHME U OTTAJIKMBaHMe.

ArperaTHple COCTOSIHMSI BEIIeCTBA: CTPOEHME Ta30B, >KUAKOCTEN U
TBEPOBIX (KPUCTAJIIMUECKUX) Tesl. B3aMOCBsI3b MeXKIY CBOMCTBAMM BEIIIECTB B
pa3HbIX arperaTHbIX COCTOSIHMSIX M MX aTOMHOMOJIEKYJISIDHBIM CTPOEHMEM.
OcobeHHOCTH arperaTHbIX COCTOSIHUM BOJIbI.

demoncmpauyuu.

1. HabmongeHne 6pOyHOBCKOI'O ABVKEHMSI.

2. Habmonenne nuddysun.

3. HabmomeHne  sBAeHUM, OOBSICHSIIOIIMXCS  MPUTSDKEHUEM — UJIU
OTTAJIKMBAHMEM YaCTUI] BeIlleCTBa.

Jlabopamophuvie pabomst u onsimuol.

1. Ouenka pgmamMeTpa aTroMa MeTOIOM psAoB (C MCIIOJIb30BaHUEM
doTtorpadun).

2. OmnbIThI IO HAOIIOIEHNIO TEIIJIOBOTO PaCIIMpPeHNs T'a30B.

3. OrbIThI IT0 0OHAPYYKEHUIO OEMCTBUS CUJT MOJIEKYJISIPHOTO MTPUTSISKEHMSI.

Pasgesn 3. /IBysKeHMe ¥ B3aMMOJeCTBYE TeJl.

Mexannueckoe nBuskeHMe. PaBHOMepHOe M HepaBHOMEPHOE [BIVDKEHME.
Cxkopoctb. CpefHsisi CKOPOCTb IPY HepaBHOMEPHOM ABIkKeHuu. Pacuér mytu u
BpEeMEHU IBUKEeHMs.

SIBenne mHepuuyu. 3aKOH MHepIMKU. B3amMmopmencTBue Tej Kak MpUYMHA
M3MEHEHMsSI CKOPOCTM MABVDKEeHMsT Tesl. Macca Kak Mepa MHEPTHOCTM TeJa.
[LnotHOCTh BeliecTtBa. CBSI3b IJIOTHOCTUM C KOJMYECTBOM MOJIEKYJI B €IVHUIIE
06 bEMa BelllecTBa.

Cua Kak XapaKTepucTuKa B3aumopgeinctsus Tej1. Cujia ynpyrocTu U 3aKOH
I'yka. Mi3mepeHne cuibl ¢ MIOMOIIBIO AMHAMOMETpA. SIBjIeHNe TIrOTeHMsT U Cujia
TsokecT. Cuia TsDKeCTM Ha Jpyrux IulaHertaX. Bec Tena. HeecomocTs.
CiioskeHne cuii, HalpaBJIEeHHbIX MO OMHOM MpsiMoM. PaBHOmeNCTBYIOIIAsT CUJL.
Cuna Ttpenus. TpeHue CKONIbKeHUSI U TpeHUe MOKOsl. TpeHue B Ipupone u
TeXHUKE.



demoncmpayuu.

Hab6romeHne MmexaHMUeCKOro IBMKEHUS Tela.

V3mepeHme CKOPOCTY MPSIMOJIMHEHOTO ABVIKEHMS.

Hab6monenne siBjieHUSI MHEPLIVINA.

Hab6sogeHne n3mMeHeHsI CKOPOCTH TIPY B3aMMOZIECTBUM Te.

CpaBHeHMe MaccC 110 B3aMMOJEMCTBUIO TeJl.

CrnoykeHyue Ccui1, HalpaBJI€HHbIX 10 OTHON ITPSIMOM.

JlabopamopHuvie pabomst u onvimail.

1. Omnpepenenne CKOpPOCTM pPaBHOMEPHOTO [ABVSKeHMs (IIapuka B
SKUIKOCTH, MOJIE/IN 3JIEKTPUUYECKOTO aBTOMOOMJIS M TaK Jajiee).

2. OmpepneneHne cpemgHel CKOPOCTHU CKOJIbKeHMsI OpycKa WM IIapuKa I10
HAKJIOHHOM IIJIOCKOCTM.

AN e
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Omnpenenenye MJIOTHOCTY TBEPOTrO TeJia.
4. OrnbITbl, J€MOHCTPUPYIOIIIME 3aBUCUMOCTDb pacTsiKkeHus (medopmariiyin)
MIPY>KMHBI OT MIPWJIOKEHHON CUJIBL.
5. OmbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CUJIbI TPEHMUSI CKOJIbSKEHMS
OT Beca TeJla M XapaKTepa COMPUKACAIOIINXCSI TOBEPXHOCTEI.

Pasnen 4. JlaBjieHye TBEPABIX TeJI, SKMIKOCTEN! U ra3oB.

HaBnenne. CriocoObl YMeHbIIIEHMSI M YBeJM4YeHusl naBjenus. [laBjieHue
rasa. 3aBUCMMOCTb [aBJIeHMsI ra3a OT OObéma, TemIiepaTypbl. Ilepemaua
IaBjieHUsT TBEPABIMM TeJlaMM, >SKUAKOCTIMM U rasamu. 3akoH Ilackais.
[THeBMaTHyeckue MallMHbl. 3aBUCUMOCTb [aBJIEHUS >XUIKOCTU OT TIJTyOUHBI.
I'mpapocratunueckuin mapagokc. Coobmiarommecss cocynabl. ['MapaBianueckue
MeXaHU3MBblI.

Atmocdepa 3emsin 1 atmochepHoe gasjieHne. [IpuumHbl CyIieCTBOBaHMS
Bo3ayIIHON 00600ukyM 3emin. OnbiT Toppuyennu. Vismepenne armocgepHOro
IaBJieHMsI. 3aBUCUMMOCTb aTMOC(hEPHOro [aBJIeHMsI OT BBICOThI Hajl YPOBHEM
Mops. [Tpubopsr a1 u3MepeHnust aTMocpepHOro JaBIeHMSI.

HeicTBMe JKMOKOCTM M Ta3a Ha IIOTPY;KEHHOE B HUX  TeJoO.
BeitankuBaromias (apxuMenoBa) cuia. 3akoH Apxumena. IlraBanue Tes.
BosngyxoruiaBaHue.

demoncmpayuu.
3aBUCHMOCTb AABJIEHMS I'a3a OT TEMIIEPATYPHI.

Ilepenaua maBjieHMS SKMIKOCTBIO U Ta30M.

Coob1aroriyecs: CoCy/ibl.

I'mapaBanueckuim mpecc.

[IposiByieHMe mencTBUSI aTMOC(EPHOro JaBIeHMSI.

3aBUCUMOCTb BBITAJIKMBAIOIIEN CUIbI OT 00bEMA MOTPYKEHHOM UYaCTU

A



TeJIa U IVIOTHOCTU SKUIKOCTHA.

7. PaBeHCTBO BbITAJIKMBAIOIIEN CUJIbI BECY BHITECHEHHOM XUIKOCTM.

8. YcioBue T1laBaHuMsI Tejl: IJIaBaHME WJIM IIOTpy’KeHue Tel B
3aBMCUMOCTM OT COOTHOILLIEHMS IIJIOTHOCTEN TeJjia U SKUIKOCTH.

Jlabopamopnuie pabomst u onsimul.

1. UccnemoBanme 3aBUCMMOCTM Beca Tejla B BoIe OT o00OBEMa
MOT'PY>KEHHOM B JXKUIKOCTb YaCTU TeJia.

2. OmpepnenieHre BbITAJKMBAIOIIEN CUJIbI, [EMCTBYIOIIEM Ha TeJo,
MOTPY>KEHHOE B KUAKOCTb.

3. IlpoBepka HE3aBUMCMMOCTM BBITAJKMBAIOIIEN CUJIbI, TEMCTBYIOIIEN Ha
TeJIO B JKUJIKOCTH, OT MAaCChl TeJIa.

4. OrmpITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb BbITAJKMBAIOIIEN CUJIbI,
IEeMCTBYIONIEN Ha TeJO B JXUIKOCTU, OT OOBEMA IIOTPYKEHHOM B
SKUIKOCTD YaCTy TeJIa ¥ OT INIOTHOCTU KUIKOCTH.

5. KoHctpyupoBaHue apeomerpa WM KOHCTPYMPOBAHME JIOOKU U
orpefesieH e e€ IPy30N0abEMHOCTH.

Paspen 5. Pa6oTa 1 MOIITHOCTDh. DHeprus.

Mexannyeckast pabora. MOIIHOCTb.

[IpocTbie MexaHM3MBbI: pbIuar, OJIOK, HAKJIOHHAS ILUIOCKOCTb. IIpaBumiio
paBHOBecusi pbiuara. [IpuMeHeHMe IpaBMJia paBHOBECUSI pblyara K OJIOKY.
«3onotoe mpaBuio» MexaHuku. KIII mpocTteix mexanmsmoB. IIpocTbie
MeXaHMU3MbI B ObITY U TeXHUKE.

Mexannueckas sHeprust. KuHeTuueckass ¥ IIOT€HIMaJbHAsI DSHEPIHS.
[IpeBpalieHne OmHOrO BUIA MEXaHMUYECKON OSHEPrUMM B [APYron. 3aKoH
COXpaHeHUsI SHEPTUM B MeXaHMKe.

demoncmpauuu.

1. ITpumepsbl MPOCTHIX MEXaHMU3MOB.

Jlabopamopnuvie pabomst u onsimul.

1. Omnpenenenne pabOThl CUJIbI TPEHMS MPUM PABHOMEPHOM IBVDKEHUU
TeJIa TI0 TOPU3OHTAIbHOM MTOBEPXHOCTH.

2. WccnenoBaHue yCa0OBUIM paBHOBECHS pbluara.

N3mepenne KII[I HaKIOHHOM MIOCKOCTH.
4. V3yueHne 3aKOHa COXpaHEHMST MEXaHUUECKOW SHEPTUM.

o

8 K/IIACC



Pa3gen 6. TensioBbIe IBJIeHUS.

OcHOBHbIE TIOJIOXKEHUSI MOJIEKY/ISIPHO-KMHETUYECKOM TeOpUM CTPOEHMUSI
BellecTBa. Macca 1 pasMepbl aTOMOB U MosieKkya. OTbIThI, TOATBEpPsKIAIOIIVE
OCHOBHbI€ TOJIOKEHNST MOJIEKYJIIPHOKMHETUYECKOM TEOPUM.

Mogenn TBEPHOro, SKUMAKOTO M Ta3000pa3sHOrO COCTOSHMII BeIEeCTBa.
Kpucrammueckne n amopdHbie Teya. OObsICHEHME CBOVICTB Ira30B, JKUIKOCTEN
M TBEPHBIX TeJl HA OCHOBE ITOJIOKEHUM MOJIEKYJISIPHO-KMHETUUECKON TEOPUN.
CmaunBaHMe ¥ KanuISpHbIe sIBjIeHMs. TelioBoe paciipenne 1 ckaTue.

Temmneparypa. CBsI3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOTO IBMKEHMS
yactull. BuyTtpennsis sHeprus. CrnocoObl M3MEHEHMSI BHYTPEHHEM SHEPTUM:
Terjionepegaya M coBeplieHue  padoThI. Bugbl  Temomnepemaum:
TeIJIONPOBOIHOCTb, KOHBEKLIVSI, U3JTyUeHue.

KommuecTBo Temnorsl. Y esibHas TEIJIOEMKOCTD BelllecTBa. TerioooMeH 1
TEIUIOBOE paBHOBecKue. YpaBHeHMe TeluioBoro OayaHca. [DliaBimenne u
OTBepJeBaHMe KPUCTA/UIMUECKMUX BeIleCTB. YAejbHas TeIUIoTa IIJIaBjIeHMS.
[Tapoo6pasoBanue u KoHpeHcaumst. Micnapenne. Kunenme. YpoenbHasi Teriora
nmapooOpasoBaHMsl. 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUSI OT aTMoc(epHOro
JlaBJIeHMS.

BnaskHocTh Bo3myxa.

OHeprus TOIINBa. Y aeJabHas TeIJIoTa CropaHus.

[Tpuumuner padotsl TerioBbiX asuratenen KIIJI TemioBoro agBurates.
TermioBble IBUraTeIN U 3alUTA OKPYKAIOIEeN Cpeibl.

3aKOH COXpaHEeHMS U IIpeBpaIlleHNs] SHEPT MU B TEIJIOBBIX ITPOIeCccax.

demoncmpayuu.

Hab6roneHne 6poyHOBCKOTO IBUSKEHMS.

Hab6monenne nuddysun.

Hab6romenne siBjeHni CMauMBaHMs Y KaMUJLISPHBIX SIBJIEHUIA.
Hab6romenne TerioBoro paciuypeHnst TeJl.

V3smeHeHMe maBjieHMs rasa Ipy M3MeHeHuM oObEMa ¥ HarpeBaHUM UJIN
OXJIKIEHUN.

[IpaBuia u3MepeHus TemIlepaTyphbl.

Bupp! Terionepemaun.

OxnaskaeHne Ipy CoOBepIIeHN pabOThI.

9. HarpeBaHue npu coBepiieHUy pabOThl BHEIITHMMM CUJIAMMA.
10.CpaBHeHMe TeNJI0EMKOCTENM pa3/IMUHbIX BEIleCTB.
11.Hab6mogenne KumeHusl.
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12.HabnogeHne MOCTOSIHCTBA TeMIlepaTyphbl IIpy IJIaBJIEHUMN.



13.Mopenu TemyoBbIX ABUraTesIeN.
JlabopamopHhuie pabomst u onvimail.

1.
2.
3.

(Oa}

OnbIThI 1TO O6GHAPYKEHUIO TEMCTBUSI CUJT MOJIEKYJISIPHOTO TTPUTSIKEHMS.
OmnbITHI IO BRIPAIMBAHNUIO KPUCTAJIJIOB ITOBAPEHHOM COJIM WJIM caxXapa.
OmnbIThl IO HAGJIOAEHNIO TEIJIOBOTO PACIIMPEHMS Ia30B, SKUIKOCTEN U
TBEPIbIX TeJI.

Omnpepnenenne maBjieHMs BO3Ayxa B Oa/UIOHe LITPUIIA.

OnbIThl, 1EeMOHCTPUPYIOIIME 3aBUCUMOCTb AABJEHMSI BO3dyXa OT €ro
00bEMA M HarpeBaHMS MUJIU OXJIAKIEHMS.

[IpoBepka ruIOTE3bl JIMHEMHOM 3aBUCMMOCTM [OJIMHBI CTOJIOMKA
SKUIKOCTY B TEPMOMETPUYECKOM TPyOKe OT TeMIIepaTyphl.
HabmioneHnne wmsMeHeHMs BHYTpPEHHENM SHEPTUM Teja B pe3yJibTaTe
Teryionepenauy 1 paboThl BHEITHUX CUJIL.

WccnegoBanne siBjeHMsI TeIIoOOMeHa MpM CMEIIMBAHUM XOJOSHOM U
ropsiuest BOIbl.

Omnpenenenne KOJMYECTBA TEIJIOTHI, IIOJIYUEeHHOTO BOJIOW IIpU
TerI000MeHe C HarpeTbIM MeTa/UTMYeCKUM LIVJIMHIPOM.

10.Omnpepenenne ymegbHON TEIVIOEMKOCTH BeIllECTBA.

11.HccnenoBanue mpoiiecca ucrnapeHus.

12.0mnpenenenne OTHOCUTE/IBHOM BJIAasKHOCTM BO3IyXa.

13.0mnpeneneHne yaeabHOM TEIJIOTHI TIJIaBJI€HMS JIbIA.

Pasgesn 7. DsieKTpuyecKue ¥ MarHUTHbIE SIBJIEHUS.

OnexkTpusanus Tea. [IBa poma 37eKTpUUeCKuX 3apsmoB. BsaumogencTsue
3apsDKeHHbIX Tejl. 3akoH KysioHa (3aBMCHMMOCTb CUJIbI  B3aMMOMEMCTBUS
3apsPKEHHBIX TeJT OT BEJIMUMHBI 3aPSIIOB M PACCTOSIHUSI MEXKIY TeJIaMM).

OekTpuueckoe nosie. HanmpsiskEHHOCTD 3JIEKTPUUYECKOro moJjis. IIpuHimin
CYIIepHO3ULINY 3JIEKTPUUECKUX TT0JIel (Ha KaueCTBEHHOM YPOBHE).

Hocutenu siekTpuMueckuMx 3apsmoB. OJEeMEHTapHbIM  JIEKTPUUECKUI
3apsn. Crtpoenme atoma. IIpoBOmHMKM U AUINEKTPUKMU. 3aKOH COXPaHEHMS

3JIEKTPUUECKOTO 3apsifa.
OJIeKTpUYECKMii TOK. YCJIOBMS CYIIECTBOBAHUSI 3JIEKTPUUECKOI'O TOKA.
VICTOUHMKM TIOCTOSIHHOTO TOKa. [leiiCTBMUSI 3JIeKTPUUYECKOTO TOKa (TEIUIOBOE,

XMMMUUYECKOE, MAarHUTHOE). DJIEKTPUIECKUI TOK B SKUIKOCTIX U rasax.
OyiekTpuueckass 1enb. Cuiaa Toka. OJIEKTpUUECKOe HampsbkeHMe.
ConpoTuBjieHre IPOBOJHMKA. YIeJIbHOE COIPOTUBJIEHME BeIleCTBa. 3aKOH
Oma pig yuactka uenu. IlociemoBaTesbHOe M Tapa/liesiIbHOE COeIMHEHMe
MIPOBOJIHMKOB.
Pabora ¥ MOIIHOCTh 3J€KTPUUECKOro ToKa. 3akoH [Ikoyis-JleHia.



OJIeKTpUYeCcKMe IenM U IIOTPeOuTenM JIEKTPUUECKON SHEPrUuM B OBITY.
KopoTtkoe 3ambikaHue.

[TocTosiHHBIE ~MarHuThl. B3auMMomencTBMe TOCTOSHHBIX MAarHUTOB.
MaruutHoe 1ojie. MaruutHoe mojie 3eMJIM UM ero 3HaueHue [Jid JKMU3HM Ha
3emsie. OnbIT OpcTega. MaruutHoe mosie 3jieKTpuuyeckoro Toka. [IpumeHeHue
9JIEKTPOMArHMUTOB B TexHMKe. [leiCTBMe MarHMTHOrO IIOJIT Ha IIPOBOJHMUK C
TOKOM. OJIeKTPOIBUTATEb TTOCTOSTHHOTO TOKa. Ucnonb3oBaHne
37IeKTpOABUTaTe/IeN B TEXHUYECKMX YCTPOMCTBAX M Ha TPaHCIIOPTe.

Omnpitel Dapages. SIBjieHMe 3JIEKTPOMArHUTHOM WMHAYKIMKU. I[IpaBuiio
Jlenna. OnektporeHepatop. CrocoObl TOYyUYEeHUS 3JIEKTPUUYECKON SHEPIUN.
OJIEKTPOCTAHLIMM Ha BO3OOHOBJISIEMbBIX MCTOUYHMKAX SHEPI M.

demoncmpauuu.

1. Dnekrpusauus te.

2. JIBa poma 3JeKTPUUECKMX 3apsaoB ¥ B3aMMOIEMCTBME 3apsKEHHBIX
TeJL
Y CTPONCTBO U IeCTBME 3JIEKTPOCKOTIA.

OJIeKTpOoCTaTUUeCKass MHIYKIIMSL.

3aKOH COXpaHEHMSI 3JIEKTPUUYECKUX 3aPsIIOB.

[TpoBOAHMKM U OUSJIEKTPUKA.

MopgenpoBaHue CUIOBBIX JIMHUM 3JIEKTPUUECKOTO MOJIS.
VICTOYHMKM TIOCTOSTHHOTO TOKa.

9. JlelCTBUS 3JIEKTPUUECKOT'O TOKA.

10.5ekTprYecKmii TOK B SKUIKOCTMH.

11.T"a30BbIlt paspsiz,.

12./3mepeHye cuibl TOKA aMIIEPMETPOM.

13.Vi3mepeHye 3/IeKTPUUYECKOT'0 HAMPSIsKEHMS] BOJIbTMETPOM.
14.PeocTtaT 1 MmarasuH COIPOTUBJIEHMIA.

15.B3aumopencreye MoCTOSHHBIX MarHUTOB.
16.MopenupoBaHue HEBO3MOKHOCTH pa3esIeHNs IIOII0COB MarHuTa.
17.MopenupoBaHye MarHATHBIX II0JI€N TTOCTOSIHHBIX MarHUTOB.
18.0mbIT DpcTena.

19.MarauTHoOe nosie TOKa. DJeKTPOMAarHur.

20.leiicTBYE MAarHUTHOI'O IIOJIST HA IMIPOBOJTHMUK C TOKOM.
21.2neKTpoaBuraresb NOCTOSTHHOT'O TOKa.

22.ccnepoBaHne SIBJIEHUST 3JIEKTPOMArHUTHOM MHIYKIINMN.
23.0mnbiTel Dapapes.

24.3aBUCUMOCTb HAaIlpaBjIeHMsI MHOYKIMOHHOTO TOKAa OT YCJIOBUM €ro

e A

BO3HMKHOBEHMSI.



25.9ekTporeHeparop MOCTOSHHOI'O TOKaA.

JlabopamopHhuie pabomst u onvimail.

1. OmbiThl MO HAOJIOAEHMIO 3JIeKTpU3aluy Tejl MHAYKIMEeNn U Ipu
COITPUKOCHOBEHMUM.

N

WccnegoBanne menCTBUSI SJIEKTPUYECKOTIO II0JISI HAa IPOBOTHUKU WU
IUJIEKTPUKNA.

Co6opka 1 mpoBepka paboThI JIEKTPUIECKON LIeIM ITOCTOSIHHOT'O TOKA.
V3mepeHne 1 peryampoBaHye CUJIbI TOKa.

Vsmepenne 1 peryJmpoBaHue HaNPsKeHMSI.

WccemoBaHue 3aBUCUMOCTY CUJIBI TOKA, UAYILETO Yepe3 pe3ucTop, OT
COITPOTUBJIEHNSI PE3UCTOPA U HAMPSIKEHMSI HA pPe3UCTOpe.

7. OmbITHI, JIeMOHCTPUPYIOIIVE 3aBUCUMOCTD 3JIEKTPUYECKOTO
COIIPOTUBJIEHUST TPOBOJHMKA OT €ro [JIMHBI, IIJIOMIAAM ITOMEePEeUYHOro
ceueHMsI ¥ MaTepuaa.

A o

8. IlpoBepka mpaBwiIa CJIOKEHMS HaIpPSIKEHMI IIPU TOCIeI0BATEIbHOM
COeITHEHUY JIBYX PE3UCTOPOB.

9. TlpoBepka mpaBuia OJi1 CWIbl TOKA IpU IapaUieIbHOM COEeOVHEHUU
PE3VUCTOPOB.

10.Ompenenenne pabOThI  JJIEGKTPUYECKOTO TOKA, WAYIIEro uepes
pe3uncTop.

11.0npenenenne MOIIHOCTM 3JIEKTPMUECKOIO TOKA, BbIIEIsIEeMON Ha
pe3ucTope.

12.VccnepmoBanye 3aBUCMMOCTM CUJIBI TOKA, UAYILETO Yepes JIaMIIOUKY, OT
HaMpsDKeHMs Ha He.

13.0npenenenne KIII HarpeBaress.

14.VcciienoBaHye MarHUTHOT'O B3aMMOIEVICTBMS ITOCTOSTHHBIX MarHUTOB.

15.Mi3yueHne MarHUTHOTO TIOJiS TIIOCTOSHHBIX MAarHUTOB IIpU  UX
0ObeIVHEHNN U Pa3IeIeHNMN.

16.VccnenoBanme meMCTBUSI JIEKTPUUECKOIO TOKA HA MAarHUTHYIO
CTpEJIKY.

17.0mbIThl, AE€MOHCTPUPYIOLIME 3aBUCUMOCTb CWIbl B3aMMOJIEMCTBUS
KaTYIIKM C TOKOM M MarHuTa OT CWIbl TOKA ¥ HaIlpaBJIeHMsI TOKa B
KaTyIIKe.

18.M3yuenne geicTBUSI MAarHUTHOT'O IIOJIST HA IMIPOBOJTHMUK C TOKOM.

19.KoHcTpymnpoBaHue 1 u3ydeHyre paboThl JIEKTPOIBUTATEIS.

20.U3mepenne KII/I asiekTpoaBuraTebHOM YCTaHOBKMA.

21.0mbITHI IO MCCJIEIOBAHMIO SIBJIEHMS 3JIEKTPOMAarHUTHOM WHIYKIIVMN:
MCC/IeJOBaHMe M3MEHEHMI 3HAaueHMsI M HaIlpaBJIeHMUsI MHAYKIMOHHOI'O



TOKa.

9 KJIIACC

Pa3nen 8. MexaHnuecKkue siBJI€HUS.

Mexannueckoe paBukeHue. MarepuanbHasa Touka. Cucrema OTCUETa.
OTHOCUTETBHOCTh MEXaHMYECKOTO ABVKEHMSI. PaBHOMepHOe MPSIMOJIMHENHOe
nBuskeHme. HepaBHOMepHOe TpsiMoJiMHENHOe  nBMsKeHue. CpemHsast u
MTHOBEHHAsI CKOPOCTbh TeJjia Py HEPaBHOMEPHOM JBVKEHUM.

Yckopenne. PaBHOYCKOpeHHOe TMpsMoyMHeltHoe aBwskeHne. CBOGOmHOE
nagenye. Onbrtel ['ammies.

PaBHOMepHOe IBMKEHME 10 OKPY>KHOCTH. [lepmosn 1 yactora obOpalieHus.
JIuHeiHas 1 yrjoBasi CKopocTu. LleHTpocTpemMuTeIbHOE YCKOPEHNE.

IlepBbit 3akoH HpioroHa. Brtopon 3akon Hpiorona. Tpetuit 3akoH
HpioToHa. [IpyHIMn cynepnosuiimm cuJl.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHUs: cujia TpPeHUSI CKOJIbXXeHMUs,
CcuJ1a TPEHMSI TTIOKOSI, IPYTHE BUAbI TPEHMSI.

Cuna TSKeCTM M 3aKOH BCEMUPHOTO TSITOTEHMS. Y CKOpeHMre CBOOOIHOTO
nageHust. [IBuskenne rutaHeT Bokpyr CosHia. IlepBas Kocmuueckasi CKOPOCTb.
HeBecomocTb 1 neperpysku.

PaBHOBecue marepmabHOM TOUYKM. AOCOJIOTHO TBEpAOE  TeJoO.
PaBHOBecHe TBEPAOro Teja C 3aKPEIUVIEHHOM OChbIO BpallieHMsl. MOMEHT CUJIbL.
LleHTp TSI>KECTH.

NUmnynec Tena. W3menenue wummyiabca. Wmnyabe cwiabl.  3aKoH
COXpaHeHMs UMITyJIbca. PeakTMBHOE IBIMKEHME.

Mexannueckass pabora M MOIIHOCTb. PaboTa cmi TSsKeCTu, YIIPYrocCTH,
TpeHus. CBs3b sHepruu U paboThl. [loTeHIManbHas dHeprus Tesa, MOTHSITOTO
HaJ, TIOBEpXHOCTbIO 3ewyn. [loTeHIMaNbHAsT SHEPrus CKATOM IPY>KUHBI.
Kunetnueckast sHeprus. Teopema 0 KMHETHMYECKON SHEPTUM. 3aKOH COXPaHEHMSI
MeXaHNYECKOM SHEPI M.

demoncmpauuu.

1. HabmogeHne MexaHMUYeCKOT'O IBUKEHMS Tejla OTHOCUTEbHO pasHbIX

TeJ OTCYETa.

2. CpaBHeHMe MyTell M TPAEKTOPUI OBVDKEHMSI OJHOTO M TOrO Ke TeJa
OTHOCUTEJIbHO Pa3HbIX TeJI OTCUETA.

VsmepeHne CKOPOCTU U YCKOPEHUSI TIPSIMOJIMHENHOTO IBUSKEHMS.
W ccenoBaHne MpM3HAKOB PaBHOYCKOPEHHOTO ABVKEHMS.
5. Habmopenne OBVM>KeHNS Teja 10 OKPYKHOCTH.
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6. HaGmomenne MexaHMUYECKUX SIBJIEHUM, IIPOUCXOISIINX B CUCTEME
oTcueTa «Teyiexkka» mMpy e€ paBHOMEPHOM U YCKOPEHHOM JBM>KEHUU
OTHOCUTEJIbHO KabuHeTa QU3UKIN.

7. 3aBMCUMOCTb YCKOPEHMSI Tejia OT MacChl TeJIa U JIeMCTBYIOIIEN Ha HEro
CUJIBI.

8. HabOiomeHne paBeHCTBa CUJI IIPU B3aMMOJIEMCTBUA TeJl.

9. N3meHeHMe Beca TeJia IIPU YCKOPEHHOM JIBVSKEHUM.

10.ITepemaua umIryybca Ipy B3aMMOAENCTBUM TEI.

11.TIpeobpasoBanmst SHEPTUM TIPU B3aUMOAENCTBUA TEJI.

12.CoxpaHeHne uMITyJibca IIPU HEYTIPYTOM B3aMMOZIEMCTBUMN.

13.CoxpaHeHne MMITyJIbCa IIpK aOCOTIOTHO YIIPYTOM B3aMMOIENCTBUN.

14.HabmogeHne peaKTMBHOIO JBVKEHMS].

15.CoxpaHeHne MexaHM4YeCKO SHEPIUM Py CBOOOIHOM IaJeHNMN.

16.CoxpaHeHne MeXaHMYECKOW OJHEPruM TIpu [BMSKEHUM Tejla IO
IeICTBMEM IIPY>KUHBI.

Jlabopamopnuie pabomst u onvimail.

1. KoHcTpyupoBaHue TpaKTa [IJisl pasroHa U AajbHeMIlIero paBHOMEPHOI'O
IBVISKEHUS IIapUKa VN TEJIEXKKMU.

2. OmpepneneHue cpemHell CKOPOCTU CKOJIbKEHMUsSI OpyCKa MM IBVIKEHUS
IIIapMKa 0 HaKJIOHHOM IIJIOCKOCTM.

3. OmpepneneHne yCKOpeHMs TeJjia MPM PaBHOYCKOPEHHOM ABVDKEHUM I10
HaKJIOHHOM TIJIOCKOCTH.

4. WccnegoBaHye 3aBUCUMOCTHM ITYTM OT BpEMEHM TP PaBHOYCKOPEHHOM
IBVOKEeHUM 6e3 HayaJbHOM CKOPOCTH.

5. TIpoBepka rumoresbl: €cC/jM IIPYM PAaBHOYCKOPEHHOM [BVKeHUM 6e3
HavyaJIbHOM CKOPOCTU ITYTU OTHOCSTCS KaK psifi HEUETHBIX UMCEsI, TO
COOTBETCTBYIOIIME ITPOMEXKYTKM BpEMEHM OIVHAKOBBI.

6. NccnemoBaHue 3aBUCUMMOCTM CUJIbI TPEHMSI CKOJIbYK€HUSI OT CUJIbI
HOPMAaJIbHOTO JTaBJIEHMS.

7. Onpepenenne ko3P duiimeHTa TPEHNUSI CKOIbKEHMS.

Omnpepnenenye sKECTKOCTU MPYKUHBI.

9. Omnpepnenenne paboTbl CWIbl TPEHMUSI TPU PABHOMEPHOM [BUKEHUU
TeJIa 10 TOPU30OHTAIBHOM TOBEPXHOCTH.

10.Omnpenenenne paboOTbl CWIbl YIPYTOCTM IIpM IOOBEME TIpy3a C
MCIIO/Tb30BaHMEM HEMOABUKHOTO U MOABVYKHOT'O GJIOKOB.

11.V3yueHne 3aKOHA COXpaHEHUS] SHEPTUN.

Paznen 9. Mexannueckue Kojie0aHUSI ¥ BOJIHbI.

Kose6atenpbHoe [nBuskeHne. (OCHOBHbIE XapaKTEPUCTUKU KOJIeOaHMIL:
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Iepyuo, YacToTa, aMIIMTyma. MaTeMaTMdecKuii M IPYKUMHHBIM MAasITHUKUA.
[IpeBpaiiieHne sHeprun Mpu KojiedbaTeIbHOM JIBMKEHUN.

3aryxawpliuye  kKosjebaHus. BbiHykmeHHble — KosiebaHusi.  Pe3oHaHC.
Mexannyeckue BoJjiHbl. CBOMCTBA MeXaHMYECKMX BOJH. IIpomosibHbIE U
rorepeyHble BOJHBL. [IMHA BOJMHBI UM CKOPOCTb €€ pacIpoCTpaHeHMs.
MexaHnuecKkyue BOJHbI B TBEPIOM TeJIe, CEICMUYECKIME BOJTHBI.

3ByK. ['poMKOCTb 3BYyKa U BbicOoTa TOHA. OTpakeHne 3Byka. MHdpas3ByK u
YJIbTPa3BYK.

demoncmpayuu.

1. Habmiogenne kosiebaHuii TeJl MOL OEVCTBUMEM CUJIbI TSKECTU U CUJIBI
YIIPYTOCTM.
Hab6mroneHne Koyiebaunit rpysa Ha HUTU U Ha MIPY>KUHE.
Hab6moneHne BbIHYKIEHHBIX KOJiebaHMi1 ¥ pe3oHaHCa.
PacmnpocTpaneHne poaoJIbHBIX U TIONIEPEeYHbIX BOJH (Ha MOJIEJN).
HabtogeHne 3aBMCUMOCTHM BBICOTBI 3ByKa OT YaCTOTHI.
AKyCTHMUYECKUI pe30HaHC.
JlabopamopHhuvie pabomst u onvimail.
1. Omnpepenenne 4YacTOTHl M IlepMoAa KOJeOAHMI MaTeMAaTUUYECKOTO

MasITHMKA.
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2. OmpepneneHne 4acTOTHI U MepMoIa KojieOaHMi IPY>KMHHOI'O MasiTHMKA.
3. NccnegoBaHue 3aBUCUMMOCTM Ilepuoja KoyieOaHMM ITOJBEIIEHHOI'O K
HUTYU TPy3a OT IJIMHbI HATM.
4. WccnegoBaHue 3aBUCMMOCTM TIepuMoAa KoOJebaHMil TPYKMHHOTO
MasITHMKa OT MacCChI rpy3a.
5. TIpoBepka He3aBUCUMMOCTH Iepuofa KojebGaHuii rpysa, MOABEIIeHHOrO
K HUTH, OT MaccChl I'py3a.
6. OmbITbl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb IIepuojaa KoyiebaHUi
MPYKMHHOTO MAasITHMKA OT MAaCChl IPy3a U SKECTKOCTU MPYSKUHBI.
7. V3mepeHne yCKOpPeHMsI CBOOOIHOIO IaieHMs.
Pa3pen 10. D1eKTpoMarHUTHOE I10JI€ U 3/IEKTPOMarHMTHbIE BOJIHBI.
OJIEKTpOMAarHUTHOE  MoJjie.  DJIeKTpOMarHuMTHble BoyiHbL.  CBolCTBa
9JIeKTPOMAarHMUTHBIX BOH. IlIKaja 3/1eKTpOMarHuUTHBIX BOJIH. VcIosb3oBaHue
9JIEKTPOMATrHUTHBIX BOJIH JIJISI COTOBOM CBSI3N.
OJiekTpoMaruuTHas npupopa cseta. CKopocTh cBeTa. BosiHOBBIE CBOMICTBA
cBera.
demoncmpauyuu.
1. CBoiicTBa 3/IEKTPOMAarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOJCTBA CBETA.



JIabopamopnsie pabomst u onsimel.
1. V3ydeHne CBOMCTB 3JI€KTPOMArHUTHBIX BOJIH C ITOMOIIbI0 MOOMIBHOT'O
TenedoHa.

Pasgen 11. CBeToBbI€E SIBIEHMS.

JlyueBasgs  mopenb  cBera. Mcrounmkum  cBera. [IpsMosmHenHoe
pacnpoctpaHeHue cBeta. 3atMeHmusi CosmHia u JIyHel. OTpaskeHue cBerta.
ITnockoe 3epkasio. 3aKOH OTpasKeHMsI CBETa.

[Ipenomnienne cBera. 3aKOH IIpesiomJieHMsI cBeTa. [losHOe BHYyTpeHHee
OTpakeHue cBeTa. lIcmosb30BaHME TIIOJHOTO BHYTPEHHETO OTPaKEeHUSI B
ONTUYECKUX CBETOBOAAX.

JIuuza. Xom ayuer B JmH3e. OnTmueckast cucreMa ¢doToarnrmapara,
MMKpPOCKOTMa M Tejeckorna. I'yla3 kak ornTuyeckas cuctema. biamsopykocTb u
IaJIbHO30PKOCTb.

Pasznoskenne OGesoro cBera B crnekTp. OmbiTel HpioToHa. CrioskeHne
CIIEKTPaJIbHBIX IIBETOB. [ycrepcus ceeTa.

demoncmpauuu.

1. IlpsmosimHeliHOe pacIpocTpaHeHMe cBeTa.

2. OrpaxkeHue cBerTa.

3. IlomyueHnme wm300paskeHMII B TIJIOCKOM, BOTHYTOM ¥  BBIITYKJIOM
3epKaJiax.

IIpenomienne cBera.

OnTuueckuimt CBeTOBO.

Xop jiyueil B cOOMpaloIein JIMH3e.

Xop Jiyuei B pacCeuBaroIIen JIMH3e.

[TosryueHme M300paskeHNM C IIOMOIIIbIO JINH3.

9. Tlpunumn mencTBus GoToanIapara, MMKPOCKOIIa M TeJIeCKOIa.
10.Mogpens riasa.

11.PasnoskeHne 6e10ro cBeTa B CIIEKTP.

12.ITomryuenne 6eytoro cBeTa mpy CJIOSKEHUM CBETA Pa3HbBIX IIBETOB.
JlabopamopHuvie pabomst u onvimail.

1. WccnemoBaHue 3aBUCMMOCTM YTJjla OTPaskeHusI CBETOBOrO Jiyya OT yrIJja
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najeHus.

2. V3yueHme xapaKTepUCTUK M300paskeHMsI IpeaMeTa B IIJIOCKOM 3epKaJie.

3. WccnemoBaHue 3aBUCMMOCTM YTJIa IPEJIOMJIEHMSI CBETOBOI'O JIydya OT
yIJia aJeHNsl Ha TPAHUIIE «BO3TYX—CTEKJIO».

4. TTomyuyeHue M306paskeHM C TIOMOIIbIO COOMPAIOIIEeN JIMH3bI.

5. Omnpenenenne  (GOKYCHOTO  pacCTOSHUS UM ONTUYECKOM  CUJIBI
coOMparoIIeNn JTUH3bI.



6. OmBITHI ITO Pa3JIOKEHMIO OeJIOro CBeTa B CIEKTP.
7. OmbIThI IO BOCHPHUSITHIO 1IBETA MPEAMETOB IPU UX HAOJIIOIEHUN Uyepes
IIBETOBbIE (DUIBTPBI.

Pa3nen 12. KBaHTOBbBIC SIBJICHMS.

OmnpiTel Pesepdoppa u riaHetapHas mogesib atoma. Mopenb atoma bopa.
Wcnyckanue u norJjoiieHne cBeta atomoM. KBaHTbl. JIMHeuaTbie CIIEKTPHI.

PagmoaktuBHOCTb. Asbda, O6era- u ramma-usnaydeHust. CTpoeHne
aromMHoro snapa. HykjioHHas  Mojenab  aTOMHOro  simpa.  M30TOIIbI.
PannoaktuBHble mpeBpalenns. [Tepuon mosrypacama aTOMHBIX sIIep.

SnepHble peakiuiu. 3aKOHbI COXpaHEHMSI 3apsIOBOTO M MacCOBOTO Yuces.
OHeprus CBsA3M aTOMHbIX sifep. CBsI3b Macchl 1 3Hepruu. Peakium cuHTe3a U
nenenus sigep. Microunuku sHeprum CoJsiHIla 1 3BE3I.

SnepHas sHepretuka. JeMCTBUS PagMOaKTUBHBIX M3JTYUYEHUIM Ha SKUBbIE
OpraHM3MbI.

demoncmpayuu.

CneKkTpbl U3TyYEeHUS U TIOTJIOIIEHMS.
CnekTpbl pa3IMyHbIX ra3oB.

CniekTp BoJOpoa.

Hab6sogeHne TpekoB B Kamepe BuiibcoHa.
PaboTra cuéTuynka MOHMU3UPYIOIINX U3TyYeHUIA.

AN e

PerucTpaiiyist M3jrydeHus: IPUPOAHBIX MMHEPAJIOB U IIPOAYKTOB.

JlabopamopHuvie pabomst u onvimaol.

1. HabmromeHne CIUIOIIHBIX M JIMHENYATBIX CIIEKTPOB M3TyUYEeHMSI.

2. WccnemoBaHne TPEKOB: M3MepeHMe SHePruy YaCTUIIbI [0 TOPMO3HOMY

nyTu (o dotorpadusim).

3. V3mepeHue paanoaKTUBHOTO (OHA.

IToBTOpUTEILHO-0000IIAIOIINIA MOAY/Tb.

[ToBTOpUTEILHO-0000IIAIOIIINIA MOJIYJIb npeJHa3HaueH ISt
cucreMaTusaluy U OOOOILIEHMS IPeIMEeTHOIO COJepsKaHMsI M OIIbITa
IesITeJIbHOCTH, IIPMOOPETEHHOrO MPU M3YUYEeHUM BCEro Kypca Gusukm, a Takxke
IJIST TIOATOTOBKM K OCHOBHOMY TOCYJapCTBEHHOMY 5K3aMeHy I0 (M3MKe IJIsi
00YyYaroIINXCsl, BLIOPABILNX 3TOT YUeOHBIN ITpeIMeT.

[Ipy u3ydyeHMM HAHHOTO MOAYJSI PEaIU3YIOTCS U CUCTEMATU3UPYIOTCS
BUObI JIESITEJIbHOCTM, Ha OCHOBE KOTOPBIX OOEeCIeuMBaeTcs] OOCTUKEHMe
IpeaMeTHbIX M MeTalpeJIMeTHbIX IIJIAHMPYEMbIX pe3yJbTaTOB OOyYeHMs,
dbopMupyeTcst ecTeCTBEHHOHAYYHAsI TPaMOTHOCTb: OCBOEHME HAayYHBbIX METO/IOB
MCC/IedOBAaHMS SIBJIEHMIA IPUPOIBI ¥ TEXHUKM, OBJIaJIEHI e YMEHUSIMU OOBSICHSITD
dbusnueckue sSIBJIEHMS, IIPUMEHSIS MTOJIyUeHHbIe 3HAHMS, pellaTh 3aJauy, B TOM



YylCjie KaueCTBEHHbIe U IKCIIEpMMeHTaJIbHbIE.

[IpyHUMIIMAIBHO  AeATeJbHOCTHBIM  XapaKTep  [JaHHOrO  pasnesa
peayin3yeTcst 3a CUET TOTO, UTO OOYYAIOIIMeCs: BbIMOJHSIOT 3aaHusl, B KOTOPbIX
MM IIpeJjiaraeTcs:

Ha OCHOBEe IIOJIYUEHHbIX 3HAHMM pacClO3HaBaTb UM HAYYHO OOBSICHSITh
dbusnueckue SIBJEHNSI B OKPY3KAIOIIEN MPUPOAE U ITOBCEIHEBHON XMU3HH;

MCIO/Ib30BaTh Hay4YHble METObl MCCaeMOBaHUsI (U3UUECKUX SIBJIEHUM, B
TOM YMCJIe JIJISI IPOBEPKU TUIIOTE3 U MOJIyUYeHUSI TEOPETUUECKUX BbIBOJOB;

OOBSICHSITL Hay4YHbIE OCHOBBI HamboJjiee BasKHBIX MOCTVDKEHMII COBPEMEHHBIX
TeXHOJIOTUM, HaIlpumep, MPAKTUUYECKOTO  MCHOJb30BaHMS  Pa3IMUHbBIX
MICTOYHMKOB HEpPruyM Ha OCHOBE 3aKOHA IpeBpallleHMs] M COXpaHEeHUsI BCeX
M3BECTHbIX BUIOB SHEPTUN.

IINTAHUPYEMBIE PE3VJIBTATbI OCBOEHHNS ITPOI'PAMMDBI 11O
®N3NKE HA YPOBHE OCHOBHOI'O OBILIIET'O OBbPA3OBAHUASA

Wsyuenne ¢u3MKM HA YpOBHE OCHOBHOIO OOIIEro 00Opa3oBaHMS
HaIIPaBJIeHO Ha MOCTMKEHMEe JIMYHOCTHBIX, MeTalpeAMEeTHBIX U IpPeIMEeTHbIX
06pa3oBaTeIbHBIX PE3YJIbTATOB.

B pesynbraTe wusyuyeHuss GU3MKM Ha YpPOBHE OCHOBHOTO OOIIEro
obpasoBaHMs 'y obOyuamwoierocss OyayT — chOpMMpPOBaHBI  CAeAyIOIye
JIMYHOCTHBIE Pe3YJIbTAThl B YaCTU:

e 1) MaTpMOTUUYECKOr0 BOCIIMTAHUS:

e [ TMposiBJIeHMEe WMHTEpeca K WCTOPUM U COBPEMEHHOMY COCTOSIHUIO
POCCUICKOM (PU3UUECKON HAYKH;

e [ IIEHHOCTHOE OTHOIIIEeHNE K JOCTMKEHMUSIM POCCUNCKUX YUEHBIX-(PU3NKOB;

e 2) rpakJaHCKOT0 ¥ JYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHMSI:

e [] TrOTOBHOCTb K aKTMBHOMY YYaCTMIO B OOCYXAEHUM OOILEeCTBEHHO
3HAUMMBIX ¥ O3TUYECKUX IMpoOJIeM, CBS3aHHBIX C IIPAKTUYECKUM
MIpUMMEHEeHVEM OOCTVKEHUI PUNKY;

e [ OCO3HaHME BasKHOCTM MOPAJbHO-ITUUYECKUX MPUHIUIIOB B IeSITETbHOCTYU
YUEHOT0;

® 3) 3CTeTUYeCKOro BOCIIUTAHMSI:

e [] BOCHpUSITME 3CTETMUECKMX KadyeCTB  (Pu3MUecKoym Hayku: ee
rapMOHUYHOTO TIOCTPOEHMSI, CTPOTOCTH, TOUHOCTH, JTAKOHUYHOCTH;

® 4) HeHHOCTY HAYYHOTO MO3HAHMSI:

e [ oco3HaHMe ILIEHHOCTU (M3NYECKOM HayKy KaK MOIIHOIO MHCTPYMEHTa



MMO3HAHMS  MMpPA, OCHOBBI  Pa3BUTUS  TEXHOJIOTUI,  BayKHEMIIIEN
COCTAaBJISIIONIEN KYJIbTYPBbI;

] pasBuUTKMe HAy4YHOM JIIOOO3HATEbHOCTM, MHTEpPECA K MCCJIeOBaTEIbCKOM
nesTebHOCTH;

5) d¢opmupoBaHMsET KyJABTYpPbl 3[0POBbS ¥ 3MOLVOHAIbHOI'O
6/1aromnosryumus:

] oco3HaHMe IIEHHOCTM 0e30IacHOro obOpasa >KM3HM B COBPEMEHHOM
TEeXHOJIOTMYECKOM MMpe, BasKHOCTM IIpaBWI Oe30IacHOro IOBeIeHMs Ha
TPaHCIIOPTe, Ha JOPOrax, C JIEKTPUUECKUM U TEIJIOBBIM 000OPYIOBaHMEM B
OOMAIITHUX YCIOBUSIX;

'] copmmupoBaHHOCTb HaBbIKa peduiekcuu, MpU3HaHME CBOEro IpaBa Ha
OIIMOKY ¥ TaKOTO JKe IpaBa y APyroro uejioBeKa;

6) TPyZOBOr0o BOCIIUTAHMSA:

| aKTMBHOe ydYacTue B pellleHuM IPaKTUUeCKUX 3amau (B paMKax CeMbMH,
0o6pa3oBaTeIbHOM OpraHM3alyu, Topoja, Kpas) TEXHOJOTMUYECKON U
COLMAJIbHOM HAIlpaBJIEHHOCTM, TPeOYIOIIMX B TOM UMCIe U (U3NUECKUX
3HAHWIN;

'] uHTepec K IPaKTMYECKOMY W3YUeHMIO Ipodeccuii, CBSI3aHHBIX C
dusmkoi;

7) 3K0JIOrM4Ye€CKOro BOCIIMTAHMS:

] opmeHTauMsI Ha TIpUMeHeHne PU3MUeCKUX 3HAHUM OJIs pelleHus 3a1ad B
006/1aCTV OKPY’KAIOIIEeM Cpenbl, IUIAHUPOBAHMSI IIOCTYIIKOB U OLIEHKM WUX
BO3MO>KHBIX TTOCJIEICTBUIA [IJIST OKPY>KAIOIIeN Cpembl;

| oco3HaHMe ri106aJIbHOTO XapaKkTepa SKOJIOTMUYECKMUX ITPOOJIeM U ITyTel UX
peleHus;

8) aganTanmuM K M3MEHSIIOIIMMCSI YCJIOBUSIM COIMA/TBHOM U IIPUPOTHON
cpenbl:

] MOTpebHOCTh BO B3aMMOMIENICTBUM TIPM BBINOJHEHUM MCCIEOOBAHUN U
IIPOEKTOB (PM3MUECKON HAIpPaBJIEHHOCTM, OTKPBITOCTh OIBITY M 3HAHUSIM
APYIUX;

| TOBBIIIIEHME YPOBHSI CBOEM KOMIIETEHTHOCTM 4Yepe3 MPaKTUYECKYO
IesTeIbHOCTb;

] morpebHOCTh B (QOPMUPOBAHMM HOBBIX 3HAHMI, B TOM YMCTIE
dbopmynmpoBaTh MIeM, MOHSTUSI, TUIIOTE3bI O (GU3MUECKUMX OOBEKTaAX W
SIBJICHVSIX;

| ocosHaHMe nebUIUTOB COOCTBEHHBIX 3HAHMI ¥ KOMIIETEHTHOCTEN B



ob6acTy GU3NKM;

e || mIaHMpOBaHME CBOEro Pa3sBUTHUS B MPUOOPETEHMM HOBBIX (HU3NMUYECKUX
3HAHWN;

e [] cTpem/ieHME aHaJIM3UPOBAThb ¥ BBISIBJISATH B3aMMOCBSI3U IPUPOIHI,
ob1iecTBa ¥ SKOHOMMKM, B TOM YMCJIE C MCIIOJIb30BaHMEM (UINUECKNUX
3HAHU;

e [] OleHKa CBOMX HEWCTBMI C YUYETOM BIMSIHUSI Ha OKPYXKaIOIIyIO cpeny,
BO3MOJKHBIX I'JIOOAJIbHBIX TIOCIEICTBUIA.

METAIIPEIMETHBIE PE3VJIbTATbI

B pesysbTaTe OCBOEHMSI MPOrpaMMbl MO (Gu3NKe Ha YpOBHE OCHOBHOTO
obmiero  obpasoBaHusi y  obOyuaroiierocsi  6yayT  chopMupoBaHbI
MeTarnpeJMeTHbIE pe3y/IbTaThl, BKJTIOYAIOIIINE MO3HaBaTebHbIe
yHUBepCaJibHble y4ueOHble [IeMCTBUS, KOMMYHMKATMBHBbIE YHUBEpCaJIbHbIE
yueOHbIe eVICTBUS, PETYJISTUBHbIE YHUBEPCaIbHbIe yueOHbIe NelCTBUSI.

Ilo3HaBaTe/IbHbIE€ YHUBEPCATbHbIE YUe€OHbIE AeICTBUS

Ba3oBble ToruuecKue aAeiCcTBUS:
® BBISIBJISITD UM XapaKTepPU30BaThb CYIIIECTBEHHbIE IPU3HAKM OOBEKTOB
(sIBIEHUM);
® YCTaHaB/JMBATh CYILIECTBEHHBbIM MpPU3HAK KjaaccuduKalyuy, OCHOBAHUS
IIJIsT 0OOOIIEHNS ¥ CPAaBHEHMS;
® BBISIBJISITh 3aKOHOMEPHOCTM U TPOTUBOPEUMS B pacCMaTpUBaeMbIX
dakTax, mAHHBIX ¥ HAOIONEHUSIX, OTHOCSIIMXCS K (Quandeckum
SIBJIEHUSIM;
® BBISIBJISITh IPUUMHHO-CJIECTBEHHbIE CBSI3U MPU U3yUeHUM (PU3NUeCKUX
SBJIGHMM M TIPOILeCCOB, [MejaTh BbIBOJAbI C  MCIIOJb30BaHMEM
IeIYKTUBHBIX ¥ MHIYKTUBHBIX YMO3aKIIOUEHW, BbIABUTATh TUIIOTE3bI
O B3aMMOCBSI3IX (PU3NUYECKUX BeJIMUNH;
® CaMOCTOSITEJIbHO BbIOMPATh CIIOCOO pellleHus y4eOHOM (Gu3MIecKon
3a7auy (CpaBHEHMEe HECKOJIbKMX BapMaHTOB pellleHus, BbIOop HamnboJsiee
MOAXOSIIEro C YUETOM CaMOCTOSITEIbHO BbIJI€JIEHHbIX KPUTEPUEB).
Ba3zoBbIe ucc/IeR0BaTe/IbCKMeE JeVICTBUS:
® JCIOJb30BaTh BOMPOCHI KakK MCCJIEIOBATeNbCKUM  MHCTPYMEHT
TTO3HAHMUSI;



IIPOBOAUTL IO CAaMOCTOSITEJIbHO COCTaBJI€EHHOMY IUIAaHY  OIIBIT,
HECJIOKHBIN (QU3NYECKUI 3SKCIIEPUMEHT, HeOOJbIlIoe MCCaeqoBaHue
(busnIeCcKoro SIBJIEHNS;

OlLIEHMBAaTh Ha IPMMEHMMOCTb WU JIOCTOBEPHOCTb MH(POPMALMIO,
MTOJTYYEHHYIO B XOJ€e MCC/IeIOBAaHMST WJIM SKCIIEPYMEHTA;
CaMOCTOSITEJIbHO  (QOpMy/JIMpoBaTh O0OOIIEHMSI ¥  BBIBOOBI IO
pe3yJibTaTaM IMPOBEAEHHOTO HAOJIIONEHNSI, OITbITA, MCCIeOBAHMS;
MIPOTHO3MPOBATh BO3MOSKHOE HajibHeNIllee pasBuUTue (GUINUYECKNUX
IIPOIIECCOB, a TAaK)Ke BBIIBUTATh IMPEATIONIOKEHUST 00 MX pasBUTUM B
HOBBIX YCJIOBMSIX ¥ KOHTEKCTaX.

Pa6oTa ¢ nadopmainmenn:

IIPUMEHSITh Pa3jIMUHble METO/Ibl, MHCTPYMEHTBI ¥ 3aIpOChI IIPY ITOMCKeE
1 oTbope MHGOPMAIIUM MJIM TJAHHBIX C YUYETOM IIPEIJIOKEHHON yUeOHOM
dbusnueckoi 3amaun;

aHa/IM3UPOBATh, CUCTEMATU3UPOBATD " MHTEePIIPETUPOBATD
MHGOPMAIIMIO Pas/IMYHBIX BUIOB U (OPM IpeACTaB/IeHNS;
CaMOCTOSITeJIbBHO BbIOMpPATh ONTMMAIBHYIO (OpMY IpecTaB/IeHNS
MHboOpMallMM ¥ WIIIOCTPUPOBATh pelllaeMble 3aJauy HeCJIOXKHbIMU
cxemMaMmu, AuarpaMmamy, MHOM rpadyKoM U X KOMOMHALIVISIMA.

KOMMYHMKaTMBHBIe YHUBEpCAa/JIbHbIE Y‘IeﬁHbIe ,Z[EﬁCTBMH:

B X0j/ie 00CYyKaeHMsI yUeOHOro MaTepuasa, pe3yJibTaToB J1abopaTOPHBIX
paboT M IPOEKTOB 3aaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMou
TeMbl M BBICKA3bIBaThb WAEM, HalleJIEHHbIE Ha pelleHyue 3agauu U
noaAep>kaHue 6J1arosKeyIaTeJlbHOCTH OOIIEHMS;

COIOCTaBJ/ISITb CBOM CYXKIEHUSI C CYKIEHUSIMM OPYTUX YYaCTHUKOB
Iyaaora, OOHapy>KMBaTh pasjMume M CXOICTBO MO3UIINIA;

BBIPA)KATh CBOIO TOUKY 3PEHMS B YCTHBIX U MIMCbMEHHBIX TEKCTAX;
MyOJMYHO TIPENCTaB/SITh PE3YJIbTAThl BBIIIOJHEHHOTO (QU3MUYECKOro
ombITa (3KCIIEPMMEHTA, UCCIIeIOBAHMS, TTIPOEKTA);

MOHMMAaTh M  MCIIOJb30BaTh  IPEMMYINECTBA  KOMaHIHOM U
VHIVBUAYAJbHOM pabOThl IpM peIleHuM KOHKPETHOM (U3UUeCcKoun
MpO06JIEMBI;

IMPUHMMATh I€JIM COBMECTHOM [eSTe/JIbHOCTY, OpPraHM30BbIBATh
IeNCTBUSI TI0 €€ [AOCTVMKEHMIO: pacIipefesiaTbh poJikM, OOCYKIATb
IIPOLIECChl U Pe3yJIbTaThl COBMECTHOM pPaboThl, 000OIIATH MHEHMUS
HECKOJIbKUX JTIOJIEN;



BBITIOJTHSITH CBOIO UaCTb PabOThI, JOCTUTAsT KAUECTBEHHOI'O pe3yybTaTa
II0 CBOEMY HAIIpaBJIEHUIO ¥ KOOPAMHUPYS CBOU NEMCTBUS C APYTUMMU
YyJIeHaMM KOMaH/bI;

OIIeHMBATh KaueCTBO CBOErO BKJIAAA B OOV MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEJIbHO C(POPMYIMPOBAHHBIM YUYACTHUKAMM B3aMMOIEMCTBUSI.

PerynsiTuBHBIE YHUBEpCAIbHbIE YUeOHbIE IeICTBUS

CamoopraHmusanus:

BBIBJISITh  MPOOJIEMbI B JKM3HEHHBIX M YYEOHBIX CUTYaIUsX,
TpeOyIoIMX /11 pelleHns] GU3ndeckux 3HaHUI;

OPMEHTUPOBATbCSI B Pa3IMUHBIX IOAXOdaX IPUHSTUS PpelIeHUN
(MHOUBUAYAJIbHOE, IIPUHSTHE pellIeHMs B TPYIIe, IPUHITHAE pelIeHN
T'PYIITION);

CaMOCTOSITEJTbHO COCTaBJIITh aJTOPUTM pellleHus] GU3MUeCKOM 3amaun
WM TUTAaHA MCCAeOOBaHMS C YYETOM MMEIOIIMXCS pecypcoB U
COOCTBEHHBIX  BO3MOXKHOCTEM, apryMeHTMpPOBATh IIpelJiaraeMbie
BapMaHThI PeIleHmI;

IeyiaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a pellleHue.

CaMOKOHTDOHb, 3MOI.[MOHaJIbeIﬁ UHTE/IVIEKT:

IaBaThb aJeKBaTHYIO OLIEHKY CUTyaluuM ¥ IIpemjaraTh IIJIaH €€
M3MEHEeHNSI;

OOBSICHSITD TPUYMHBI TOCTYDKEHUSI (HEeIOCTVDKEHMS]) pe3yJsIbTaTOB
IesITeJIbHOCTH, 1aBaTh OIEHKY IIPMOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AeSITEIbHOCTDb (B TOM UMCJIE€ B XOI BBITIOJTHEHUS
bu3nueckoro MCCJeNOBaHMS WIM TIPOEKTAa) Ha OCHOBE HOBBIX
0OCTOSITEIbCTB, M3MEHMBIIMXCS CUTYaLMM, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIIMX TPYIHOCTEN;

OIIEHMBATh COOTBETCTBME pe3ysIbTaTa eI U YCIOBUSIM;

CTaBUTb CeOSI Ha MeCTO OPYyroro 4uejoBeKa B XOJe cIlopa Wi
IUCKYCCUMM Ha HAy4YHYIO TeMy, IIOHMMAaTb MOTMBbBI, HaMepeHUus WU
JIOTMKY IPYTOrO;

IIpMU3HABAaThb CBOE IPaBO Ha OLUIMOKY IIpM pelleHuu GU3NYecKux 3amad
MM B YTBEPSKIAEHUSIX Ha HAyYHbIE TEMbI U TaKOe JKe MPaBo APYroro.

INPEIMETHBIE PE3VYJIbTATbBI

K koHIly 0o6yueHuss B 7 KJjiacce IpegMeTHble pe3y/bTaTbl Ha 6a30BOM



YPOBHE JIOJIKHBI OTPakaTh CHOPMMUPOBAHHOCTD Y OOYYAIOIIMXCS YMEHMIA:

MCIIO/JIb30BaThb IOHSTUMS: (U3NYECKMe U XUMUUECKHe  SIBJIEHMS,
Ha0JII0JIeHe, SKCIIEPUMEHT, MOMIEe/Ib, TUIIOTe3a, eAVHUIIbI (PU3UIECKUX
BEJINYMH, aTOM, MOJIEKYJIa, arperaTHble COCTOSIHUS BellecTBa (TBEPIOE,
KUIKOe, Tra3oobpa3Hoe), MexaHMuecKoe MBUKeHMe (paBHOMEpPHOe,
HepaBHOMEpPHOe, MPSIMOJIMHENHOE), TPAeKTOpMs, PaBHOMEMCTBYIOIIAS
cuna, npedpopmaums  (ympyrasi, IUIacTM4YecKasi), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

pasymuath saBiaeHus (auddys3usi, TeIUIOBOe ABIDKEHME  YaCTUIL
BEIlleCTBa, paBHOMEPHOE [BUKEHME, HepaBHOMEpPHOe [BIKEHMe,
MHepIMs, B3aMMOJENCTBME Tej, paBHOBecuMe TBEPHAbIX Tea C
3aKpeIJIEHHOM OChbIO BpallleHusl, Ilepemaya JaBjeHUSI TBEPIbIMU
TeJIaMM, SKUIKOCTSIMM M rasamu, aTMocdepHoe [aBJjieHMe, IIJIaBaHue
TeJ, TpeBpallleHus] MeXaHMUYEeCKOM JSHepruym) II0 ONMCAaHUIO WX
XapaKTePHBbIX CBOVCTB M Ha OCHOBE OIIBITOB, JE€MOHCTPUPYIOIINX
JaHHOe (U3UUYEeCKoe SIBJIEHNE;

pacrosHaBaTb ITPOSIBJIEHME M3YUYEHHbIX (U3NUYECKUX SIBJ€HUN B
OKpYsKalollleM Mupe, B TOM uucjie ¢Gusudeckue SIBJEHUSI B TMPUPOJIE:
MIpUMEpPDI IBVMKEHUSI C PA3IMUHBIMM CKOPOCTSIMM B JXKMBOM UM HEKMBOU
IIpUPOJie, NEMCTBME CUJIbI TPEHUS B IIPUPOJE WM TEXHUKE, BJIUSHUE
aTMoc@epHOro maBJIeHMs Ha SKMBOV OpPraHu3M, IIJIaBaHMue pbIO, pbluaru
B Tejle 4YeJOBeKa, IpM 3TOM IMEepeBOAUTh IPAKTMUYECKYIO 3amady B
yueOHY10, BbIJIEJISITh CYIlleCTBEHHbIE CBOMCTBA (MPU3HAKM) GU3NUYECKUX
SIBJIEHUA;

OINMCBHIBAThb M3YUYEeHHbIEe CBOVCTBA TeJl U (GU3NYECKUe SIBJIEHMUS,
MUCIOIB3YSl  (GuU3NJecKkMe BeauMuMHbl (Macca, OOBEM, IUIOTHOCTb
BeIleCTBa, BPeMSsI, ITyThb, CKOPOCTb, CPEIHSSI CKOPOCTh, CUJIa YIIPYTOCTH,
CUsla TSDKeCTM, BeC Tejla, CWIa TpeHus, naBjeHue (TBEPHOOTO Teia,
KMIKOCTM, Trasa), BbITAJKMBAIOIIAs CWiIa, MexXaHMUecKass paboTa,
MOIITHOCTb, TJIEYO CUJIbI, MOMEHT CWIbl, KO3(P UIIMEHT I10JIE3HOTO
IeVCTBUSI MEXaHM3MOB, KMHETHYECKas U ITOTEeHIIMaIbHASI SHEPrusl), IIpu
OIMCAHUM TPABUJIbHO TPAKTOBATh (PM3UYECKUI CMBICJ VMCIIOJIb3YEMBbIX
BeJIMUMH, UX OOO3HAUEeHMUS U eOVHUIbl (UINYECKUX BeJIUYMH,
HaxXoAUTb (GOPMYJIbI, CBSI3bIBAOIIME MTaHHYIO (QU3NUECKYIO BEJIMUMHY C
IPYTUMM BeJIMYMHAMMU, CTPOUTh TI'paduKM M3YyUEeHHbIX 3aBUCUMOCTEN
busnuecknx BeJIMUNH;



XapaKTepu3oBaTh CBOMCTBA TeJs, (U3MUECKME SIBJIEHUSI U IIPOIECCHI,
MCITOJIb3YST TIpaBUjIa CJIOXKEHMSI CUJT (BIOJb OHHOM IIPSMON), 3aKOH
I'yka, 3akoH ITackasns, 3akoH Apxumesa, MpaBUJIO paBHOBECUST pbluara
(6y10Ka), «30/I0TOE TPaBMJIO» MEeXaHMKM, 3aKOH COXpaHEeHUS
MeXaHMYeCKOM 3Hepruu, Ipy 3TOM [IaBaTh CJIOBECHYIO (POPMYJIMPOBKY
3aKOHA U 3aMMChIBaTh €0 MaTeMaTUUeCKOe BhIpaskeH!e;

OOBSICHITD (DU3NUeCcKue SIBJIEHMS, TMPOIEeCChl M CBOMCTBA TeJ, B TOM
yycje M B KOHTEKCTe CUTyalluii TMPaKTMKOOPMEHTMPOBAHHOTO
XapaKTepa: BbISIBJSITb TPUYMHHO-CIENCTBEHHbIE CBSI3M, CTPOUTH
06bsicHeHMe 13 1-2 Jormyeckux IIaroB C Omopou Ha 1-2 M3yuyeHHBIX
cBOMCTBA  (QuU3MUeCKMX  SIBJIeHMM, (PU3MUeCKMX  3aKOHA  WIN
3aKOHOMEPHOCTH;

pelllaTh pacuE€THble 3agauM B 1-2 meiCTBUS, MCIIOJNb3YsS 3aKOHBI U
dbopMmyJibl, CBsI3bIBaOIME DU3NUECKNMEe BEIMUMHBI: HA OCHOBE aHa/IM3a
yCJIOBMS  3ajjauM  3almuchbiBaTh KpaTKoe YCJIOBMe, TIOACTaBJISITh
dbusnueckme BeJIMUYMHBI B (POPMYJIbI ¥ IPOBOIUTH PACUETHI, HAXOOUTH
CIipaBOYHbIe AaHHbIe, HEOOXOIMMbIe IJisl pellleHus 3ajau, OlleHMBaTb
PeATMICTUYHOCTD MOJTYYEHHON (PU3MUECKOI BEJIMIVHBI;

pacrio3HaBaTb IPOOJIEMbI, KOTOpPblE MOSKHO pEeIIUTb IPU ITOMOIIN
busnyecknx MeTOIOB, B ONMCAHUM MCCAEOOBAHUS  BBIIEJSTDH
IpoBepsieMoe TIpeIroI0KeHNe (rumnoresy), pas3myaThb "
MHTEPIIPETUPOBATD MOJIYUeHHbIN pe3ysIbTaT, HaXOIUThb OIIMOKM B XOJIe
OIBITA, AeJaTh BbIBOABI IO €r0 pe3yJibTaTaM;

MIPOBOAUTh OIBITHI IO HAOMIOAEeHNIO (QU3NYECKuX SBJIEHUN WU
busnyecknx  CBOWCTB  TeJI: dbopmynupoBaTh  IIpoBepsieMble
MpernosoKeHnsi,  CcobupaTb  YCTAaHOBKY M3  IIPeIJIOsKeHHOI'O
060pyIOBaHMs, 3alMChIBATh X0/, OTNbITA ¥ (DOPMYJIMPOBAThH BbIBO/IbI;
BBITIOJTHSITh TIPSIMbIE M3MEpPEHMSI PACCTOSIHMSI, BpeMeHM, MacChl Teja,
00bEMa, CUMJIBI UM TeMIlepaTypbl C MCIOJb30BaHMEM aHAJOTOBBIX U
IMGpPOBBIX IPMUOOPOB, 3aIMUCHIBATH IIOKAa3aHMS IIPUOOPOB C YUETOM
3aIaHHOM aOCOJIIOTHOM MMOTPEITHOCTY U3MEePEHMIA;

MIPOBOJIUTb UCCIeOBaHNE 3aBUCUMOCTY OTHOM (PU3NUECKOW BeTUUMHBI
OT IPYTO¥ C UCHOJIb30BaHMEM IPSIMBbIX M3MepeHUi (3aBUCUMOCTHU ITYTU
pPaBHOMEPHO [BMKYILErocs Tejla OT BpeMeHM ABVDKEHMUS TeJsa, CUJIbI
TPEeHMS CKOJIbLXXEHMSI OT Beca TeJia, KauecTBa 0OpabOTKM ITOBEPXHOCTEN
TeJl M He3aBUCMMOCTM CUJIbI TPeHMUsS OT IIOMIAAM COMPUKOCHOBEHUS



T€eJI, CUJIbl YIIPYTOCTU OT YIJIMHEHMS IIPY>KMHbBI, BHITAIKMBAIOIIEN CUJIBI
OT 0O0BbEMa MOTPYKEHHOM YaCTM Tejla M OT IJIOTHOCTU >KUAKOCTH, eé
HE3aBMCUMOCTM OT TUJIOTHOCTM Tejia, OT TJIyOMHBbI, Ha KOTOPYIO
MIOT'PY>KEHO TeJI0, YCJIOBMIA TJIaBaHMS TeJI, YCJIOBUIA paBHOBECHUS pbluara
1 OJIOKOB), y4aCTBOBaTh B IJIAHMPOBAHMM YUYEOHOTO MCCIeIOBAaHMS,
cobupaTb  YCTAHOBKY M  BBINIOJIHATb  M3MEpeHus,  CJiemys
MpeIJIOKeHHOMY  IIJIaHy, (MKCUMPOBaThb pe3ybTaTbl MOJTYYEHHOU
3aBUCUMOCTM (PM3MUECKUX BeJUUYMH B BUAE IPEIJIOKEeHHbIX TaOJNI] U
rpadMKOB, IeJIaTh BbIBOIBI 110 pe3yJIbTaTaM MCCIeIOBaHMS;

MIPOBOAUTh KOCBEHHbIE M3MepeHMsT (GU3NUECKMUX BeINUMH (TJIOTHOCTD
BEIIIeCTBA JKMIOKOCTM ¥ TBEPIOrO TeJia, CUIA TPEHUS CKOJIbKEHMS,
IaBjieHMe BO3[yxa, BbITWIKMBAIOLIAS CWJa, [JEUCTBYIOIIAsl Ha
MIOTPY>KEHHOE B JKUIKOCTh TejI0, KOIDOUIIMEHT IOJEe3HOIO NEeMCTBUS
MPOCTBIX MEXAaHM3MOB), CJIeAysl IIPEIJIOKEHHOW WHCTPYKLUMMU: IIPU
BBITIOJTHEHUYM M3MEPEHMII COOMPATh IKCIIEPUMEHTATbHYIO YCTAHOBKY U
BBIUMCJIITh 3HaUEHMe ICKOMOM BeJINYMHBI;

cobmomaTh MpaBMia TeXHMKM Oe30lmacHOCTM IIpu  pabore C
J1abopaTOPHBIM 0OOPYIOBaHUEM;

YKa3bIBaTb MPUHLIMIIBI AEMCTBUSI IPUOOPOB U TEXHUUECKUX YCTPOMCTB:
BeChbl, TEPMOMETpP, AMHAMOMETP, COOOIIAIOIINECS COCY/Ibl, OapoOMeTp,
pbIvar, MOABVKHbIN ¥ HEITOABVKHbBIN O6JI0K, HAKJIOHHAS IJIOCKOCTD;
XapaKTepu3oBaTh TMPUHIUIBI AEMCTBUS WM3YYEHHBIX TIPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OIOpPOM Ha MX OmucaHusi (B TOM YMUCIIE:
MOMIINITHUKY, YCTPOMCTBO BOJIONMPOBOAA, TI'MIApPaBIAMUECKUIN IIpecc,
MaHOMETpP, BBICOTOMEp, IIOPIIHEBOM HACOC, apeoMeTp), MCIOIb3Ys
3HAHMSI O CBOMCTBAaxX U3NMUYECKMX SBJIEHMIA U  HEOOXOmMMbIE
(dbusndecKme 3aKOHbI 1 3aKOHOMEPHOCTH;

NPUBOIUTL  TIpuMMepbl  (HAXOAUTb MHGOpPMaIuUI0O O IIpuMepax)
MPaKTUYECKOTO MCIIOJb30BaHMUSI QU3MUECKMX 3HAHMI B MOBCEIHEBHOU
SKM3HU JIJIST obecrieyeHus 6e301acHOCTY IMPU OOpallleHnu ¢ mpubopammu
M TEXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMS 3[0POBbS ¥ COOJTIOIEHMS
HOPM 3KOJIOTMUECKOT'O TIOBEJIeHNST B OKPY>KaloIlel Cpe/ie;
OCYIIECTBJISIT OTOOp MCTOYHMKOB uHpopmauuum B HWHTepHeTe B
COOTBETCTBMM C 3aJaHHbIM TIOMCKOBBIM 3alpoOCOM, Ha OCHOBe
VMEIOIIMXCS 3HAaHUM M IIYTEM CpaBHEHUS pasiMUYHBIX MCTOUYHUKOB
BBIIE/ISITh MHOOpPMALMIO, KOTOpas SBJISIETCS IPOTUBOPEUYMBON WU



K

MOKET ObITh HEJIOCTOBEPHOI;

MCIIO/JIb30BaTh IPY  BBIIOJHEHMM YUYEOHBIX 3aJaHMII  HAy4IHO-
MIOITYJIIPHYIO JIMTEPATypPy (OU3NMUECKOrO COIepsKaHMsl, CIIPaBOUYHbBIE
MaTepuasabl, pecypchl ceTu VIHTepHeT, BameTb IpUEMAMMU
KOHCITIEKTMPOBAHUS TeKCTa, Mpeobpa3oBaHus MHGOpMaIMM U3 OTHOU
3HAKOBO CUCTEMbI B IPYIYIO;

co31aBaTh COOCTBEHHbIE KpaTKMe MMUCbMEHHbIE M YCTHBbIE COOOIIEHMUS
Ha OCHOBe 2-3 MCTOUYHMKOB MH(pOpMaLny (pu3n4eckoro cogepkanus, B
TOM 4Mcjae MyOJMYHO MAesaTh KpaTKue COOOIeHMs O pe3ysbTaTax
IIPOEKTOB WJIM YYEOHBIX MCCAEeJOBAaHMM, MpPU 3STOM TI'PaMOTHO
MICIIOJIb30BaTh M3YUEHHbIM IIOHSITUMHBINM ammapar Kypca QUSUKH,
COIPOBOXKIATh BBICTYIIJIEHNE ITPe3eHTallen;

IIpM BBITIOJTHEHMM YYE€OHBIX IIPOEKTOB M MCC/IEOOBAHUI PaCIIPenessiTh
OOSI3aHHOCTM B T'PYIIIIE B COOTBETCTBMM C ITOCTABJIEHHBIMM 3aJauyaMMu,
CJIeIUTh 3a BBINOJHEHMEM IUIaHa [EeMCTBUM, aJeKBaTHO OLIEHMBATh
COOCTBEHHBbIV BKJaA, B  JeSITeIbHOCTb TPYMIbI, BBICTpaMBaTh
KOMMYHMKATUMBHOE B3aMMOJIEIICTBIE, YUUTHIBASI MHEHME OKPY>KaIOIINX.
KOHIIy 00yueHMus1 B 8 Kiiacce IpeIMeTHble pe3yJjbTaTbl Ha 6a30BOM

YPOBHE [IOJIKHBI OTpakaTh COOPMMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHMUIA:

MCIIOJIb30BAaTh TOHATMSI: Macca M pasMepbl MOJIEKYJ, TeIJIOBOe
IBVKEHME aTOMOB M MOJIEKYJI, arperaTHble COCTOSIHMSI BeIeCTBa,
KpUCTaJUIMyecKkue 1 amopdHble Tejia, HAChIIEHHbI ¥ HEeHACBIIIEeHHbIN
map, BJAKHOCTb BO3[yxa, TeMIlepaTypa, BHYTPEHHSII SHEpPrus,
TEIJIOBOV  JBUTraTelb, JJEMEHTAPHBbIM  JJIEKTPUUECKUIM  3aps,
9JIEKTPUYECKOe TI0jle, IPOBOAHUKMA U OUIJEKTPUKM, TTOCTOSIHHBIN
9JIEKTPUYECKUI TOK, MAarHUTHOE TIOJIE;

pasymyaTh siBjieHus (TeIIoBoe paciivpeHe U CKaTue, Telionepeaaya,
TEeIUIOBOE  paBHOBeCHe, CMauyuBaHMe, KallWLUIIpHbIe  SIBJIEHUS,
MCIapeHne, KOHIeHCaLsI, TJIaBJIeHNe, KPUCTaJUIU3aINS
(oTBepHeBaHMe), KulleHMe, Temuionepefaua (TeIUIOMPOBOIHOCTD,
KOHBEKIIMSI, U3JTyYeHMe), SJIEKTPU3aIMs TeJl, B3aMMOAENCTBME 3apsioB,
IeVICTBUS 3JIEKTPUIECKOTO TOKa, KOPOTKOE 3aMbIKaHMe,
B3aMMOJIEICTBME MarHMUTOB, IEMCTBME MAarHMTHOTO IT0JISI Ha IMTPOBOIHUK
C TOKOM, 2JIGKTPOMAarHUTHas MHIYKIMS) 10 OINMCAaHUIO UX
XapaKTepHbIX CBOMCTB M Ha OCHOBE OIIbITOB, HE€MOHCTPUPYIOLINX
IaHHOe (U3UUYeCKoe SIBJIeHUE;



pacrnosHaBaThb IIPOSIBJIEHME M3YYEHHbIX (OU3NUYECKUX SIBJEHUM B
OKpY>KaloIlleM Mupe, B TOM uuciae ¢u3myeckue SIBJIEHUS B IPUPOJE:
MTOBEPXHOCTHOE HAaTsDKeHMe M KanuJIIIpHble SBJIEHUS B MpuUpone,
KpPUCTA/UTbI B Tpupone, usnydenme CosHIla, 3aMep3aHie BOHOEMOB,
MOpCKMe Opusbl, OOpasoBaHMe pOChbl, TyMaHa, WHes, CHera,
9JIeKTpUYecKue sBjeHuss B aTtMmocdepe, 3JIEKTPUUECTBO JKUBBIX
OpPraHM3MOB, MAarHMTHOEe TIoje 3eMJiM, [Jpeid IIOJI0COB, POJIb
MAarHUTHOT'O ITOJIST JIS SKU3HM Ha 3emJie, TMOJIIPHOe CUsSHME, TIPU STOM
MepeBOUTb  MPaKTUUECKYHD 3aJadyy B  Y4yeOHYIO,  BbIIESTh
CyllleCTBEHHbIe CBOMCTBA (MpU3HaKM) QU3NUECKUX SIBJIEHUI;
ONMChIBAaTh WM3y4YeHHbIEe CBOMCTBA Tel U GuaNUeckue SIBJIEHUS,
UCHOIB3ySl  (Qu3nueckue BeJIuUMHbI (TeMIIepaTypa, BHYTPEHHSIS
SHEeprus, KOJMYECTBO TEIUIOThbI, yIejbHasl TeIVIOEMKOCTh BellleCcTBa,
yaeabHas TeIJIoTa IJIaBJIeHUs, yAeJdbHas TeIyioTa IapooOpasoBaHMs,
yaesibHass TeIuIoTa CropaHusi TOIUIMBA, KO3(hOUIIMEHT I10JIe3HOTO
IEeVCTBUSI TEIUIOBOM MalllMHbl, OTHOCUTEJIbHAsI BJIAYKHOCTh BO3[yXa,
9JIEKTPUYECKUI 3apsifi, CWjia TOKa, 3JIeKTpMUueckoe HarlpsbKeHue,
COIPOTHUBJIEHME TIPOBOAHMKA, YIeJbHOEe COIPOTMBIIEHME BelleCcTBa,
paboTa ¥ MOIIHOCTD JIEKTPMUECKOT'O TOKA), MPU OMMUCAHMUM TTPAaBUILHO
TPaKTOBaTh MGU3NYECKUI CMbBICJI VICITOJIb3YEMBbIX BEJIMYMH, 0O03HAUYEHNS
M eOUHULIBI PU3MUEeCKUX BeJIMUYMH, HaXOIUTb GOPMYJIbl, CBSI3bIBAIOILINE
IaHHYIO (M3MUECKYI0 BEJIUYMHY C OPYTMMM BeIMUMHAMM, CTPOUTH
rpaduKy U3yUEeHHBIX 3aBUCUMOCTEN (U3NYECKUX BeJIUUNH;
XapaKTepu3oBaTh CBOMCTBA TeJ, (U3MUECKME SIBJIEHUSI U TIPOIECCHI,
MICITOJIb3YST OCHOBHbBIE TTOJIOSKEHMST MOJIEKYJISIPHO-KMHETUYECKOI TeOpUN
CTpOEHMs  BellleCTBa, IMPUHLUMII  CyIleprnosuiuu  mnojgeun  (Ha
KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHeHMs 3apsiia, 3akoH Oma s
yuacTKa 1enu, 3akoH J>koyisi-JIeHIia, 3aKOH COXpaHeHMsT SHEPT UM, TIPU
9TOM [1aBaTh CJOBEeCHYIO (OpPMYJIMPOBKY 3aKOHA M 3alyMChbIBaTb €ro
MaTeMaTU4YeCcKoe BbIpakeHMe;

OOBSICHITH (PU3MYecKye IMPOIecChl ¥ CBOMCTBA TeJI, B TOM YMUCJE U B
KOHTEKCTe  CUTyallMii  MPaKTMKOOPMEHTMPOBAHHOTO  XapakTepa:
BBISIBJISITh TIPUUMHHOC/IEACTBEHHbIE CBSI3U, CTPOUTb 00bsICHeHMe U3 1-2
JIOTMYECKMX IIIaroB C OIOPOi Ha 1-2 M3yUueHHbIX CBOMCTBA (U3NUECKUX
sIBJIeHNH, GU3MUECKMUX 3aKOHOB MJT 3aKOHOMEPHOCTEI;

pelllaThb pacuE€THbIe 3aJauM B 2-3 IENCTBMS, MCIIOJNb3ysS 3aKOHBI U



dbopmyJibl, CBsI3bIBaIOIIME (U3MUECKMEe BeJIMUMHbI: HA OCHOBE aHa/M3a
YCJIOBMSI 3a7auM 3alMChbIBaTh KPaTKOE YCJIOBUE, BBISIBJISITH HEAOCTATOK
MaHHBIX [JIs1 pellleHus 3ajJauy, BbIOMpPATb 3aKOHbI U (OpPMYJIbI,
HeoOXOIyMbIe i1 €€ pelleHus, MPOBOAUTh PAaCUEThl M CPaBHUBATh
IIOJTyYeHHOe 3HaueHue (U3NMUYeCKOM BEeIMUMHBI C  U3BECTHBIMU
IaHHBIMM;

pacrosHaBaTb ITPOOEMbI, KOTOPbIE MOXKHO peIIUTb IIpM ITOMOIIV
bu3nuecKux MeTOIOB, MCIIOJIb3YS ONMCAaHMEe MCC/IeNOBAaHMS, BbIIEISTh
IIpOBEpsIEMOe IIPEAIIOIOKEeHNe, OLEHMBATh MPaBUJIbHOCTb IOPSIAKA
MIpOBeAEeHMSsT VICCIeIOBaHMs, IeJIaTh BbIBOIbI;

MPOBOIUTb OMbBITBI 10 HAOMIONEHNIO (GU3UYECKUX SBJACHUM WIN
busnuecknx CBOMCTB Tea (KamW/UISIpHbIe SIBJIEHUS, 3aBUCUMOCTb
IaBJIeHUSI BO3IyXa OT €ro oobEéMa, TeMIepaTypbl, CKOPOCTHU IIpoliecca
OCTBIBAaHMSI M HarpeBaHMsI IpM M3JIYYEHUM OT LIBETa WU3JTy4yarollen
(TorJIoIIaoIeif) MOBEPXHOCTM, CKOPOCTb MCIApeHMs] BOIbI OT
TeMIIepaTypbl KUIKOCTU U ILJIOIIAAM €€ IMOBEPXHOCTH, 3JIeKTPU3AIS
TeJl UM B3aMMOJIEMCTBME IJIEKTPUUYECKMUX 3apsiioB, B3aMMOMENCTBUE
MTOCTOSTHHBIX MarHUTOB, BU3Ya/IM3allMsI MArHUTHBIX ITOJI€N IMOCTOSIHHBIX
MarHMTOB, OEMCTBUSI MATHMTHOTO IIOJSI HA IIPOBOJHMUK C TOKOM,
CBOMCTBA 3JIEKTPOMAarHmUTa, CBOVICTBA 3JIEKTPOABUTATEJISI MOCTOSTHHOI'O
TOKa): (opMyyMpoBaTh MpPOBEpsieMble IPEAIIOOKEeHNsI, COOMpPaTh
YCTAHOBKY U3 IPEeJIOKEHHOTr0 000pYyIOBaHMS, OMMCHIBATh XOJ, OIbITa
1 (opMyIMPOBATh BIBOJIbI;

BBITMIOJIHSITh ~ MPSIMbIE  M3MEPEHMSI TeMIepaTypbl, OTHOCUTEIbHOU
BJIQXKHOCTYM BO3IyXa, CWIbl TOKA, HAIMPSIKEHMS C MCIOJIb30BaHMEM
AQHAJIOTOBBIX IPUOOPOB M HATUMKOB (PU3NUYECKUX BEJIUUNMH, CPABHUBATH
pe3yabTaTbl  M3MEpPEeHMii C  YYETOM  3aJaHHOM  abOCOJIIOTHOM
MO PEIIHOCTH;

MIPOBOIUTb UCCeOBaHNE 3aBUCUMOCTY OTHOM (PU3NUECKON BETUUNHBI
OT JpPYyroM C MCIOJb30BAaHMEM MPSIMbIX M3MepeHUN (3aBUCUMOCTb
COIIPOTUBJIEHNMSI IIPOBOJHMKA OT €ro IJIMHBI, IJIOIIAAM IIOIEPEYHOIO
CeueHMs] M YAEeJIbHOTO COMPOTMBJIEHMSI BEIECTBA ITPOBOOAHMKA, CUJIbI
TOKa, MAYIIEro uepe3 IIPOBOJHMK, OT HAIPS’KEHMsT Ha ITPOBOJIHMKE,
McciefoBaHMe TI0C/IeAOBaTebHOTO ¥ Iapa/UIeJIbHOTO COeAVHEHUM
MIPOBOJHMKOB): IUIAHMPOBATh MCCAeIOBaHME, COOMpaATh YCTAHOBKY U
BBITIOJTHSITh M3MEPEHMsI, CJIeAysl MPeajIokKeHHOMY IUIaHy, (pMKCUpPOBaTh



pe3yJibTaThl TIOJIYUEHHOM 3aBMCUMMOCTM B BUIe Tabiui, U IpadukoB,
IleJlaTh BBIBOJIBI 11O pe3yJIbTaTaM MCCIeIOBaHMSI;

IIPOBOOUTh KOCBEHHbIE M3MepeHus (Quanveckux BeJuduH (yaesbHast
TeIVIOEMKOCTh BeIleCTBa, COIPOTHMBJIEHME TIPOBOAHMKA, paboTa u
MOIIIHOCTh 3JIEKTPUYECKOTO TOKA): TUIaHMPOBATh M3MepeHusl, CoOMpaTh
9KCIIEPMMEHTAIbHYIO YCTAaHOBKY, CJIeAys MPeIOKeHHON MHCTPYKIINNA,
" BBIUMCJISITD 3HAUEHME BeJIMYMHBI;

cobmogaTh IMpaBMjla TEeXHMKM Oe3ormacHOCTM IIpu  pabore C
J1abopaTOPHBIM 0OOPYIOBAaHNUEM;

XapaKTepu30BaTb IPUHIUILI JEMCTBUS M3YYEHHBIX IPUOOPOB U
TeXHUYECKUX YCTPONCTB C OMOPOM Ha MX ommucaHusi (B TOM 4YuUCIIE:
CUCTeMa OTOIUIEHMS JOMOB, TUTPOMETD, ITapoBasi TypOuHa, aMmIepMeTp,
BOJIbTMETP, CUETUMK DJIEKTPUUECKOM SHEPTUM, 3JIeKTPOOCBETUTEIbHbIE
pMOOPBHI, HarpeBaTeJIbHbIe 3JIEKTPOIIPUOOPHI (TIpuMepbI),
9JIEKTPUYECKMe TPeIOXPaHUTENN, SJIEKTPOMArHuT, 3JIeKTPOIBUTATE b
MIOCTOSIHHOTO TOKAa), MCIIOJIb3ysl 3HAaHMSI O CBOMCTBAxX (GU3MUECKUX
SIBJIEHUI ¥ HeoOxoayMble (pu3ndyecke 3aKOHOMEPHOCTH;

pacIio3HaBaTb MPOCTbIEe TEXHUYECKNME YCTPOMCTBA M M3MEpPUTEIbHbIE
npMOOphI IO CXeMaM M CXEeMaTUYHbIM PUCYHKaM (SKMIKOCTHBIN
TepPMOMETP, TEPMOC, IICUXPOMETP, TUTPOMET]P, ABUTATEIb BHYTPEHHETO
CropaHmsi, 3JIEKTPOCKOII, PeOCTaT), COCTABJISITb CXEMbI 3JIEKTPUUECKUX
1ernenm C TOCTAeNOBaTeJIbHBIM ¥  [Mapa/UleJIbHbIM  COeIVHEeHNEM
9JIEMEHTOB,  pasjauuas  yCJOBHbIe  OOO3HAUYeHMsI  3JIEMEHTOB
37IeKTPUUECKUX I1Ierel;

NPUBOOUTL IIpuMMepbl  (HAXOAUTb MHGOpPManuUI0O O IIpuMepax)
MIPAKTUUYECKOI'0 MCIIOJIb30BaHMS (U3MUECKMX 3HAHUM B IOBCEIHEBHON
SKM3HM 1151 obecrieueHnst 6e30ITacHOCTH IIpy OOpallleHuy ¢ mpubopamu
M TEXHUUYECKMMM YCTPOMCTBAMU, COXpaHEHMSI 3MOPOBbS M COOTIOIeHNST
HOPM 3KOJIOTMUECKOT'O TIOBEJIEHNST B OKPYKaIOIIeN Cpe/ie;
OCYIIECTBJISITH TOUCK WMHGOpManuM (QuU3NIECKoro copeps>kaHusi B
WHTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHMMA U TYTEM CpaBHEHUS
IOIOJTHUTEIbHBIX VICTOYHMKOB BBIIENIATh MH(OpMAINIO, KOTopas
SIBJISIETCSI IIPOTUBOPEUMBOI WJIM MOKET ObITh HEJIOCTOBEPHOI;
MCIIOJIb30BaTh IIpM  BBITIOJTHEHMM  YYeOHBIX  3aJaHU  HAy4YHO-
MIOMYJISIPHYIO JIMTEPATypy GU3MUECKOTO CONepsKaHus, CIIpPaBOYHbIE
MaTepuasabl, pecypchl ceTu VIHTepHeT, BiameTb IpPUEMAMMU
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KOHCIIEKTMPOBAHMSI TeKCTa, IpeobpasoBaHus MHGOpMALMMU U3 OFHON
3HAKOBO CUCTEMBI B IPYIYIO;

co3maBaTh COOCTBEHHbIE MMCbMEHHbIE M KpaTKue YCTHbIE COOOIIEHMS,
000011as1 MHPOPMAIMIO M3 HECKOJbKUX MCTOYHMKOB (PU3NUECKOTIO
comepsKaHMsl, B TOM UMCIe ITyOJMYHO TMIPEACTaBJISITh pPe3yIbTaThbl
IIPOEKTHOM WM MCCJIEIOBATEIbCKOM  OeSITeJbHOCTM, IIPU ITOM
IPaMOTHO MCIIOJIb30BaTh M3YUEHHbI TOHSATUMHBIM armapaT Kypca
(bu3MKM, COMPOBOKIATD BBICTYILJIEHME ITpe3eHTallel;

IIpM BBITIOJIHEHUM YUYE€OHBIX ITPOEKTOB M MCCAeMOBaHUM (PU3UUECKUX
IIPOLIECCOB pacCIpenessaTh OOS3aHHOCTM B I'PYIIE B COOTBETCTBUU C
IIOCTaBJIEHHbIMM 3aJayaMM, CJIeIUTh 3a BbIITOJHEHMEM IJIaHa JeViCTBUMI
I KOPPEKTUPOBATh €ro, aJieKBaTHO OLIEHMBATh COOCTBEHHBIV BKJIAJ B
IesITeJIbHOCTh I'PYIIIIbI, BBICTpPaMBaTh KOMMYHMKaTUBHOE
B3aMMO/ENCTBUE, ITPOSIBJISISI TOTOBHOCTD pa3pellaTb KOHMIMKTHI.

KOHIIy O0OyueHMs1 B 9 Kiiacce IpeIMeTHble pe3yJjbTaTbl Ha 6a30BOM

YPOBHE IOJIKHBI OTPaskaTh COOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHMIA:

MCIO/JIb30BaThb TOHSITUSI: CUCTEeMa OTCuYéTa, MaTepuayibHasl TOYKa,
TpaekTopus, OTHOCUTEJIbHOCTD MeXaHUYeCKOTo IBUKEHMS],
nedbopmatius (yrpyrasi, lacTudeckasl), TpeHmue, IeHTPOCTPEMUTETbHOE
yCKOpeHle, HEBECOMOCTb U TeperpysKku, IeHTpP TIKeCTH, abCOTIOTHO
TBEpOOE Tejo, ILIEeHTP TSIKeCTM TBEPAOTO Teja, paBHOBeCHe,
MexaHNJyecKue KojiebaHusl M BOJIHBI, 3BYK, MH(PPa3BYyK U YJIbTPa3BYK,
37IeKTPOMAarHMUTHbIE BOJIHBI, IIIKaJa 3JIEKTPOMarHUTHBIX BOJIH, CBET,
O6IM30PYKOCTb U TAJbHO30PKOCTb,  CIIEKTPbl  MUCITYCKaHUS U
MorJIoNieHust, ajabda, 6eTa- M ramMma-u3JIyuyeHMus, U30TOIIbI, SAepHast
SHEepreTuKa;

pas3nyaTrh SBJeHUsT (PaBHOMEPHOE ¥ HepaBHOMEPHOE IIPSIMOJIMHENHOE
IBVKEHME, PAaBHOYCKOPEHHOE TPSMOJIMHEIHOe OBMKeHMe, CBOOOTHOE
najieHue  TeJ, paBHOMEpPHOe  [BIWDKeHMe TI0  OKPY)XKHOCTH,
B3aMMOJIEICTBME Tejl, peaKTUBHOe [BWKeHMe, KoJjiebaTeabHOe
IBVKEHMe (3aTyxamollye ¥ BbIHYXKIEHHbIe KoJjiebaHMs), pPEe30HAaHC,
BOJIHOBOE IBUKEHNE, OTpakeHue 3BYKa, MIPSIMOJIMHEMHOE
pacrnpocTpaHeHMe, OTpakeHue U MpeJoMJiIeHMe CBeTa, IO0JIHOe
BHYTpeHHee OTpa’keHMe CBeTa, pasJjioskeHyue Oeyioro cBeTa B CIEKTP U
CJIOKeHMEe CHeKTpaJibHbIX I[BETOB, IMUCIIEPCUS] CBETa, €eCTeCTBEeHHas
pPagMOaKTUBHOCTb, BO3HUMKHOBEHME JIMHEMYATOI'O CIIEKTPa M3TyYEeHMS])



II0 OIMCAHMIO MX XapaKTePHBbIX CBOMCTB M HAa OCHOBE OIIBITOB,
IEeMOHCTPUPYIOIIMX TaHHOe (PU3UUECKOE SIBJIEHUE;

pacrnosHaBaTb IIPOSIBJIEHME M3YUYEHHbIX (U3NUYECKUX SIBJEHUM B
OKpyXaroiieM mupe (B TOM umucie dusmueckue SBJIEHUSI B TMpuUpoIe:
IPpWINBBI ¥ OTJIMBBI, aBMKeHMe 11aHeT COJIHEYHOM CUCTEMBI,
peakTMBHOE [OBVJKEHME >KUBBIX OpPraHM3MOB, BOCIIPHUSTME 3BYKOB
SKMBOTHBIMM, 3eMJIETpPSICEHME, CEeICMMYECKMe BOJIHBI, IIYHaMM, 3XO,
IIBETa TeJl, ONTUYECKIE SIBJIEHUS B MPUpPOe, 610OrMuecKoe IelCTBIe
BUAMMOTO, YJIbTPapMOJEeTOBOIO ¥ PEHTreHOBCKOT'O M3JTyYeHUMN,
€CTeCTBEHHbBIN PagMOaKTUBHBIN doH, KOCMMYECKMe  JIyUM,
PagMOaKTUBHOE  WM3JIyUeHMe MPUPOOHBIX MMUHEPAJIOB, [EMCTBUE
pPaAMOaKTUBHBIX WM3JyYeHMII Ha OpraHMsM uYejioBeKa), IIpM STOM
MepeBOIUTb  IMPAKTUUECKYIO 3aJady B  YYeOHYIO,  BbIIEJISTh
CyllleCTBEHHbIe CBOMCTBA (MpU3HaKM) GU3NUECKUX SIBJIEHU;
ONMCBHIBATb M3YUEeHHbIEe CBOVCTBA TeJl U (GU3NYeCcKue SIBJIEHMUS,
MICTIO/IBb3YS (PU3MUeCcKye BeJMUMHBI (CPemgHssSi M MIHOBEHHAsI CKOPOCTh
TeJIa IIPpU HEPAaBHOMEPHOM IBVDKEHNM, YCKOpPEeHMe, IepeMelleHne, myTh,
yIJIOBasi CKOPOCTb, CUJa TPEeHMs], CuUjia YIPYIOCTH, CWIa TSKECTH,
yCKOpeHue CBOOOJHOTrO IajeHusl, BeC Tejia, UMITYJIbC Teja, UMITYJIbC
CWIbl, MexaHuuecKkasi paboTa M MOIIIHOCTb, IOTEHLMaJbHAs SHEPTUs
TeJa, TIOAHSITOIO Haj IOBEPXHOCTBHIO 3eMJIM, TIOTEHIMaTbHASI SHEPTUS
C’KaTOM MPYXKMHbBI, KMHETHMYECKas SHEprusi, IIOJHas MexXaHuJyecKas
SHeprusl, Iepuoid, M 4YacToTa KoJiebaHMi, AJIMHA BOJIHBI, I'POMKOCTb
3ByKa M BBICOTAa TOHA, CKOPOCTb CBETa, IIOKA3aTejb IIPeIOMJIEHMUS
cpefnibl), TIpM OIMCAHUM TPaBUIbHO TPAKTOBATb (U3UUECKUN CMbBICT
MCTIO/Ib3YEMbBIX BEJIMUYMH, OOO3HAUEHMSI ¥ eOVHUIIBI (PU3UUECKUX
BEeJIMUMH, HaXOIUTb (OPMYJIbI, CBSI3bIBAIOIIME MAHHYIO (DU3NUECKYIO
BEJIMUMHY C JOPYTUMM BeJIUYMHAMM, CTPOUTH TrpaduKy M3YUEHHBIX
3aBUCUMOCTEN QU3NUECKNX BEJINUNH;

XapaKTepu30BaTh CBOVICTBA TeJjl, (U3MYEeCKue SIBJIEHUSI U IIPOLIECCHI,
MICTIO/Ib3Y$ 3aKOH COXpaHeHMUsI SHepPrUM, 3aKOH BCEMUPHOTO TSITOTEHMS,
MIPUHIIATT CYTEePHO3UIIMM CUJI, TIPUHIIUI OTHOCUTeabHOCTM ['ammies,
3aKOHbI HbIOTOHA, 3aKOH COXpaHEHMST MMITYJIbCa, 3aKOHbI OTPAsKEHUS U
IIpeJIOMJIEHMSI CBETA, 3aKOHBI COXPaHEHMS 3apsIOBOIO M MaCCOBOI'O
yycesa MpPU SOEPHBIX peaknusxX, IIpM 3STOM [aBaTb CJIOBECHYIO
GbopMyIMPOBKY 3aKOHAa WM  3alMChIBaTb €ro MaTeMaTUyecKoe



BBIPa)KEHNE;

OOBSICHATH (PM3MUECKMe IPOLIECChl M CBOVCTBA TeJ, B TOM YMUCJIE U B
KOHTEKCTe  CUTyaluii  MPaKTMKOOPMEHTMPOBAHHOTO  XapakTepa:
BBISIBJISITH IIPUUYMHHO-CJIEICTBEHHbIE CBSI3YM, CTPOUTH OOBSICHEHME U3
2-3 JIorMYecKux IIaroB C OIIOpoM Ha 2-3 M3yUYeHHBIX CBOMCTBA
dusmueckux IBjaeHUM, GU3NUECKMUX 3aKOHOB UJIM 3aKOHOMEPHOCTEI;
pelllaThb pacyéTHble 3amauy (OmMparolMecss Ha CuUcteMy u3 2-3
ypaBHEHMI), MWCIIOJb3yS 3aKOHbI ¥  (OpPMYJIbI, CBSI3bIBAIOIIIME
dbusnuecknue BeJIMUMHBI: HAa OCHOBE aHaJIM3a VYCJIOBUSI 3agaun
3aIlMChIBATh KpaTKOe VCJIOBME, BbISIBJISATH HEOOCTAIONMEe  WJIN
M30BITOUHbIE JAaHHbIE, BbIOMPATh 3aKOHBI M (OPMYJIbI, HEOOXOAVIMbIE
IJIT pellleHus], MPOBOAUTh PACUYETHI ¥ OLEHMBATb PEATMCTUUYHOCTD
MOJTYYEHHOT'O 3HaUeHMsT PM3UUECKON BEJIMUMHDI;

pacrosHaBaTb IPO6EMbI, KOTOPbIE MOXKHO pEeIIUTb IIpU ITOMOIIY
bus3nueckux MeTONOB, MCIIOJIb3ys OINMCAaHMEe MCC/IeNOBaHMs, BbIIEISTh
IIpoBepsieMoe IPeAIoIoKeHne, OLIEHMBATh MPaBUJIbHOCTb IOPSAKa
MIPOBEJIeHNsT MCCJIeIOBaHMs, JMejaTb BbIBOJbI, MHTEPIIPETUPOBATH
pe3yJyIbTaThbl HAOJIIOIEHNIA U OIbITOB;

MIPOBOANUTb OIBITBI 110 HAOIIONEHNIO (U3UYECKUX SIBJICHUM WIN
busndecknx CBOMCTB Tes (M3yueHMe BTOPOro 3akoHa HbioTOHa, 3aK0OHA
COXpaHeHUsI SHEeprum, 3aBUCUMOCTb Mepuoaa KojebaHui MPYKUHHOI'O
MasITHMKA OT MaccChl Ipy3a U JKECTKOCTY MPY>KMHbBI ¥ HE3aBUCUMOCTb OT
aMIUIMTYObl MaJjIbIX KOJie0aHMM, IPSIMOJIMHEIHOe pacIpoCTpaHeHue
CcBeTa, pasjiokeHue OeJoro cBeTa B CIEKTP, WM3yUYeHME CBOVICTB
1300paskeHNs B INIOCKOM 3epKaJjie ¥ CBOVICTB M300paskeHusl mpeaMeTa B
cobuparoIIen JrH3e, HaOJMIoaeHMe CIUIOLUIHBIX U JIMHEMYAThIX CIIEKTPOB
U3JTyUYeHMsT): CaMOCTOSITEJTbHO COOMpaTh YCTAHOBKY U3 M3OGBITOYHOTO
Habopa 06OpPYmOBaHMS, OIMUCHIBATHL XOJ OIBITA M €ro pesyJbTaThl,
(dhopMyIMpOBaTh BHIBOJIBI;

IIPOBOAUTb IIPY  HEOOXOOMMOCTM CEPUIO TIPSIMbIX U3MEpPEeHMUN,
ompenesisii CpegHee 3HAUeHMe WM3MepsieMOoM BeauuMHbl ((HOKYyCHOe
paccTosiHMe coOuparolielt JMH3bI), OOOCHOBBIBATbH BHIOOP CIOCOOA
m3MepeHust (M3MepUTEIbHOTO Mpubdopa);

IIPOBOOUTb MCCJIEOBAaHME 3aBUCUMOCTEN (QU3NMUECKUX BEJIUUYMH C
MICIIOJIb30BAHMEM MPSIMbIX M3MepeHui (3aBUCUMMOCTb IMYTU OT BpeMeHM
IIpM PaBHOYCKOPEHHOM [IBMKeHUM 6e3 HauaJbHOM CKOPOCTH, Iepuoja



KoJieOaHMI MaTeMaTUUYeCKOro MasiTHMKA OT IJIMHBI HUTH, 3aBUCUMOCTH
yIja OTpaskeHMsI CBeTa OT yTJia MafeHusl U yrJjia MpeJIOMJIeHUs OT yTJjia
nmajieHus1): ITIJIaHMPOBaTb MCC/IeAOBaHMe, CAaMOCTOSITeIbHO COOMpaTh
YCTAHOBKY, (QUKCHMPOBATh pe3yjbTaThl ITOJTYYEHHOM 3aBUCUMOCTU
busnuecknx BeIMUMH B BUAe TaOauil U TpadMKOB, AejlaTh BbIBObI 1O
pe3yJibTaTaM UCCIeAOBaHMS;

MIPOBOAUTh KOCBEHHble u3MepeHMs] (GU3MUeCKMUX BeIUUMH (CpemHss
CKOPOCTb M YCKOpeHMe Tejla TIpM PABHOYCKOPEHHOM [ABVDKEHUN,
yCKOpeHMe CBOOOAHOrO MajieHusl, JKECTKOCTb MPY>KUHbI, KO3PhUIMeHT
TPEeHMSI CKOJIb’KeHMSI, MexaHuJeckasi paboTra ¥ MOIIHOCTb, YacTOTa U
nmepuon, KojebGaHMM MaTeMaTUUYeCKOro U IPYKMHHOTO MAasTHUKOB,
OonTUYecKass cujga coOupalroller JIMH3bI, PagMOaKTUBHBIM (OH):
TIJIAaHMPOBATh M3MepeHUsl, COOMpaTh 3KCIIepPMMEHTAIbHYIO YCTAaHOBKY U
BBITIOJIHSTD ~ M3MEpeHus, Caenyss TpeAjioskKeHHOM  MHCTPYKINHA,
BBIUMCJIITh 3HAUYEHME BeJMYMHBI ¥ aHAJIM3MPOBAThb ITOJTyYEHHbIE
pe3yJIbTaThl C YYETOM 3aIaHHOM MOT'PEIIHOCTY U3MEepEeHN;

coboaTh MpaBwia TeXHUMKM Oe30mMacHOCTM Ipu  paboTe ¢
J1abopaTOPHBIM 0OOPYIOBAaHNUEM;

pasyjinyaThb OCHOBHbIE TPU3HAKM WM3YUEHHBIX (U3NUYECKUX MOJeJIeNn:
MaTepuaabHasi TOUKa, aOCOMIOTHO TBEPIOE TEeJIO, TOUEUHbI MCTOUHUK
cBeTa, Jy4, TOHKAas JIMH3a, IJIaHeTapHas MOAeIb aToMa, HYKJIOHHAs
MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaTb IPUHIUIMBLI JEMCTBUS M3YUYEHHBIX IPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ommucaHusi (B TOM 4UuCe:
CIIUIOMETp, NATUMKM IIOJIOKEHMsI, PACCTOSIHMS M YCKOpeHMsI, pakera,
9X0JIOT, OYKM, IIepucKol, ¢oToarmapar, OINTUYECKNE CBETOBO/IbI,
CITEKTPOCKOT, IO3UMeETp, Kamepa BujibcoHA), MCIONb3YysS 3HAHUSI O
CBOMCTBaxX u3nuyeckux SBJAeHUM U HeobOXoaumble du3MUecKue
3aKOHOMEPHOCTH;

MCIO/JIb30BaTh CXEMbl M  CXeMaTU4YHble PUCYHKM  U3YUYEHHBIX
TeXHUYECKUX YCTPOMCTB, MU3MEepUTETIbHBIX pMOOPOB "
TEXHOJIOTMYECKUX TIPOIECCOB TIpM peIlIeHnM YUueOHO-TIPaKTUUEeCKNX
3a/1a4, ONTUYECKME CXEMbI IIJISI MIOCTPOEHMST M300paskeHMiI B IJIOCKOM
3epKaJjie ¥ COOMparoIIei JIMH3E;

NpUBOOUTL IIpUMepbl (HaxXoauTb MHAOpMALMIO O TMpUMeEpax)
MPaKTUUYECKOTO MCIOJIb30BaHMsI GU3NUECKUX 3HAHUIM B MOBCEIHEBHOM



SKM3HU [IJIST obecrieyeHmst 6e30IacHOCTY IIPY OOpallleHun ¢ Ipubopamu
M TEXHUYECKUMU YCTPOMCTBAMM, COXPAHEHMST 3[I0POBbS U COOJTIOIEHMS
HOPM 9KOJIOTMUECKOTO MOBeIeHMSI B OKPYKalollle! Cpeie;
OCYILIECTBJISITb TOMCK WMHOOpMauuu @GU3MUECKOTO COAepKaHus B
NuTepHeTe, CcaMOCTOSITEIbHO (GOPMYJMPYSI TMOMCKOBBIM  3aIpoc,
HaxXOAUTb  IIyTM  OIpelesieHus  JTOCTOBEPHOCTM  IOJyYeHHOM
MHGOpMAlMY HAa OCHOBE MMEIOIUMXCSI 3HAHUM U IOIOJIHUTEbHBIX
MICTOYHMKOB;

MCIO/JIb30BaTb MPU  BBIMIOJHEHMM YUYeOHbIX 3alaHUM  HAy4YHO-
MOMYJIIPHYIO JIMTEpaTypy (U3N4YeCckKoro CcoaepskaHusi, CIIpaBOUYHbIE
MaTepuayibl, pecypcbl ceTu VIHTepHeT, BjageTb IpUEMaMu
KOHCITEKTMPOBAHMS TEKCTa, MpeobpasoBaHus MHGOpPMAIMM U3 OTHOU
3HAKOBOM CHUCTEMBI B JIPYTYIO;

CO3[1aBaTh COOCTBEHHbIE MMCbMEHHbBIE U YCTHbIE COOOIIeHNST HA OCHOBE
MHGOpMAIINY M3 HECKOJIbKMX MCTOUYHMKOB (PM3MUECKOro COMepsKaHMs,
MyOJIMYHO TIpeICTaBJISITh pe3yJIbTaThl MIPOEKTHOM WUIn
MCCJIeIOBATEIbCKOM IeSTeIbHOCTH, TIPY 3TOM I'PaMOTHO MCIOJIb30BaTh
M3YUYEeHHBbIM TOHSATUMHBIMA allmapaT M3y4yaeMoro pasaeyia GUusuku u
COITPOBOXKIATh BBICTYIUIEHME IIPEe3eHTallMell C YUETOM OCOOEHHOCTEN
ayIUTOPUM CBEPCTHUKOB.



TEMATHUYECKOE IINTAHVNPOBAHUE

7 KJIACC
KonnuecTBo yacoB
Ne HaumeHoBaHue pasjiejiioB DiteKTpoHHbIE (P POBHIE)
KouTponbHbie IIpakTnueckue
/11 | ¥ TeM HpOorpaMMbI Bcero o0pasoBaTe/IbHbIE PeCcypChl
paboThI paboThI
Paspgen 1. ®usuka u e€ posib B MIO3HAHUU OKPY’KAIOILEro MuUpa
bu6 OK
1.1 ®usuka - HayKa 0 IPUPoOIe 2 nbmrotexa Il
https:/m.edsoo.ru/7f416194
bubmmoreka HOK
1.2 dusnyeckue Be
VISHTECIHE BETITHbE 2 1 https:/m.edsoo.ru/7f416194
13 EcrecTBeHHOHAYUYHBIN 5 ! bubmmoteka LHJOK
' METO/I, TIO3HAHMSI https://m.edsoo.ru/7f416194
Wtoro no pasnmeny 6
Pa3spen 2. I[lepBoHava/ibHbIE CBEJIEHNS 0 CTPOEHUM BelliecTBa
bubmuoreka HOK
2.1 CTpoeHue BellleCcTBa
TpoeHme Betect 1 https:/m.edso0.ru/7f416194
[IBuskeHme u
2.2 B3aMMO/eJICTBYE YaCTU 2 1 Bubmmorexa TIOK
' g . https:/m.edsoo.ru/7f416194
BeIleCTBa
93 ArperaTHble COCTOSTHUS 9 bubmmoreka IIOK
' BelLleCcTBa https://m.edsoo.ru/7f416194
HWroro mo pasmeny 5

Pa3spen 3. IBiskeHue U B3aMMOJeCTBYE TeJl

3.1

MexaHuueckoe JABVDKeHNe

3

Bubmoreka LIOK




https:/m.edsoo.ru/7f416194

%9 Wuepius, macca, 4 bubmmoreka IIOK
' TJIOTHOCTh https://m.edsoo.ru/7f416194
Bubmmoreka LIOK
. .B
33 Cuna. Buter cun 14 https:/m.edsoo.ru/7f416194
Htoro 1o pasmeny 21

Pasgen 4. JlaB/ienne TBEPABIX TeJl, SKMAKOCTEN U ra3oB

Hasnenne. [lepemaua

41 IIaBJIEHUS] TBEPIBIMU 3 bubmmoreka LIOK
) TeJaMU, JKUOKOCTIMU U https://m.edsoo.ru/7f416194
rasamm
bubmmoreka LIOK
4.2 aBJIeHNe ocC
Hlasrerme xupKocTH > https://m.edsoo.ru/7f416194
Bbubnmuoreka IOK
4.3 ATmocdepHOe IaBieHue
TMOChEpHOe AaBIIeH 6 https://m.edsoo.ru/7f416194
HericTBMe KMIKOCTH U rasa
4.4 Ha MOrPYKEHHOE B HUX 7 Bubmrorexa HOK
' Py https://m.edsoo.ru/7f416194
TeJIo
Utoro nio pasgeny 21

Paspen 5. PaGoTa 1 MOIIHOCTD. DHEprus

Bubmuorexka IOK
5.1 Pabora 1 MoIHOCTD 3
https://m.edsoo.ru/7f416194
bub. OK
5.2 IIpocTbie MexaHMU3MBbI 5 nomrotexa I
https:/m.edsoo.ru/7f416194
5.3 MexaHnueckast SHeprusi 4 bu6anoreka IIOK




https:/m.edsoo.ru/7f416194

Utoro nio pasgeny 12
PezepBHOE BpeMs 3
OBILIEE KOJIMYECTBO
68 12

YACOB IIO ITPOI'PAMME




8 K/IIACC

HaumeHnoBaumue KonmnuecTBo yacoB
Ne DyeKTpoHHbIE (G pPOBHIE)
pasfieyioB u TeM KoHTpo/bHbIe IIpakTHyeckue
/1 Bcero o6pasoBaTe/IbHbIEe PeCypChl
MMpOrpamMMmbI padoThI padoThI
Pasgesn 1. TerioBbIe IBI€HUA
11 CTpoeHne 1 CBOICTBA 7 bubmoreka IIOK
) BellleCcTBa https://m.edsoo.ru/7f4181ce
Bbubmmorexa HOK
1.2 TemnoBeIe mpolecc
TUIOBBIE PORECCH! 21 1 > https://m.edsoo.ru/7f4181ce
Utoro no pasmeny 28
Pa3pen 2. DneKTpuyecKue M MarHUTHbBIE SIBJICHUS
DJIeKTpUUecKye 3apsiabl.
Bubmorexka IOK
2.1 3apspsKeHHbIe Tela U UX 7 1
. https://m.edsoo.ru/7f4181ce
B3aMIMO/IEVICTBIE
99 IMocTosiHHBIN 20 1 7 Bbubmmorexa HOK
) 3JIEKTPUUECKUI TOK https://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 Ma e e .
FHIITHDIE ABJCHIA 6 1 1.5 https://m.edsoo.ru/7f4181ce
94 DJIeKTpOMAarHuUTHasI 4 bubmoreka IIOK
) UHIYKIUS https://m.edsoo.ru/7f4181ce
Htoro o pasmeny 37
PesepBHOe Bpems 3
OBILIEE KOJIMYECTBO
68 3 14.5

YACOB ITO ITPOT'PAMME




9 K/IIACC

HaumenoBauue

KoanuecTBo uacoB

Ne DyeKTpoHHbIE (G pPOBHIE)
pasfieyioB u TeM KoHTpo/bHbIe IIpakTHyeckue
/1 Bcero o6pasoBaTe/IbHbIEe PeCypChl
MMpOrpamMMmbI padoThI padoThI
Pasgen 1. MexaHuueckue sSIBJICHUS
Mexannueckoe
Bubmorexka IOK
1.1 IBVKEHME U CIIOCOOBI 10 1
https://m.edsoo.ru/7f41a4a6
€ro OIMUCaHUS
. Bbubmmoreka IIOK
1.2 BsaumopeiicTtBue Ten
a 20 1 3 https://m.edsoo.ru/7f41a4a6
bubamoreka I1OK
1.3 3aKOHBI COXpPaHEeHMSsT 10 3 uomorexa [}
https://m.edsoo.ru/7f41a4ab
Uroro o pasgeny 40
Pasgesn 2. MexaHnuyecKkye Koj1e6aHysa M BOTHbI
91 MexaHnueckue . 3 bu6amoreka IIOK
) KoJIe6aHUs https://m.edsoo.ru/7f41a4a6
99 MexaHnueckye BOJIHbI. 8 | 5 Bubmmorexka IOK
) 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no pasmeny 15
Paszen 3. D/IeKTpOMArHUTHOE II0JIe ¥ 3JIEKTPOMAarHUTHbIE BOJTHBI
DJIEKTPOMATrHUTHOE
3.1 fone u 6 9 bu6mmoreka IIOK

9JIEKTPOMAIrHUTHBIE
BOJIHBI

https://m.edsoo.ru/7f41a4ab




Utoro nio pasgeny 6
Pasgen 4. CBeTOBBIE SIBJICHUS
41 3aKOHbI p bubmmoreka IIOK
) pacIpocTpaHeHus CBeTa https://m.edsoo.ru/7f41a4a6
4 JIMH3BI U onITHUYeCKUe 6 bubmmoreka IIOK
' pu6OPLI https://m.edsoo.ru/7f41a4a6
43 Pasnoskenne 6eoro 3 Bubmorexka IOK
' CBeTa B CIIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no pasmeny 15
Pasgen 5. KBanToBbIe siB/IeHUs
Ucnyckanne n
5.1 IIOIJIOILIEHMEe CBeTa 4 Bubmrorexa [IOK
) https://m.edsoo.ru/7f41a4a6
aTOMOM
59 CTpoeHne aTOMHOrO 6 bubmoreka IIOK
) anpa https://m.edsoo.ru/7f41a4a6
bubmorexa HOK
5.3 AnepHble peakLymn
Aieb peaxdl 7 https://m.edsoo.ru/7f41a4a6
Utoro nio pasgeny 17

Paspesn 6. [ToBTOpUTE/IHHO-00001IIAIONIIT MOAY/THh

[ToBTOpEHME U

6.1 0600611IeHNe 9 Bbubmmorexa HOK
) cofep>KaHusl Kypca https://m.edsoo.ru/7f41a4a6
usuku 3a 7-9 knacc
Utoro o pasgeny 9
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ITIOYPOYHOE IIJTAHUPOBAHUE
7 KIIACC

Ne

~ H

Tema ypoxa

KoanuecTBo uacoB

KonrpoabHbie

Bcero
padoThI

IIpakTHueckue
paboThI

Jarta
U3YYEeHMS

DJIeKTPOHHbIE
nudpoBbie
oOpa3soBaTe/IbHbIE

pecypchl

®dusnka — HayKa o
npupofe. SBneHus
MPUPOIbI

Dusnueckue SIBIEHNS

®usnueckue BeJIMUMHbI U
UX U3MEpeHue

VYpok-ucciegoBaHue
"VsmepeHne TemiepaTyphl
IIPY TTOMOIIIY SKMUIKOCTHOTO
TepMOMeTpa U AaTumKa
TeMIlepaTypbl”

MeTonbl HAyYHOTO
nosHanus. Omcanue
(busmueckux sIBJIEHUN C
IIOMOIIIBIO MO/ eJIel

bubmotexa HIOK
https://m.edsoo.ru/ff09f72a

Vpok-uccienoBaHme
"IIpoBepKa rumnoTessi:
[aJbHOCTD TIOJIETA HIIapHKa,
YIIEHHOTO
TOPU3OHTAJIbHO, TEM




GoJibllle, ueM OOJIbIlle
BbICOTA MycKa"

CTpOEHI/Ie BeliecCcTBa.
OHbITbI, JOKa3bIBaloIIe

Bubmmoreka IIOK

7 OUCKPETHOE CTpOeHue https://m.edsoo.ru/ff09fe0a
BelllecTBa

g JIBU>KeHMe 4aCTuUI], Bubmorexka IOK
BellleCcTBa https://m.edsoo.ru/ff0a013e
Ypok-ucciiegoBaHmue

9 «OmnbIThI 110 HABIIOEHUIO
TEIUIOBOT'O PACIIVPEHNS
rasoB»

10 ArperaTHble COCTOSTHUSI
BelllecTBa
Ocob6eHHOCTH arperaTHbIX
COCTOSIHUI BOJIBI.

11 O600611eHME IO pasaerry bubmmoreka IIOK
«ITepBoHavasbHbIE https://m.edsoo.ru/ff0a0378
CBeJIeHMsI O CTPOEeHUN
BelllecTBa»

MexaHnueckoe OBUKEHNE.
12 PaBHOMepHOe 1 Bubmrorexa [IOK
https://m.edsoo.ru/ff0a05c6
HepaBHOMEPHOE JIBMKEHIE

13 Cxkopoctb. Eqyuniist bu6bsmoreka IIOK
CKOpPOCTH https:/m.edsoo.ru/ff0a079c

14 Pacuer myT™u 1 BpemeHu Bbubmuotexa HOK

OBVDKEHWMS

https://m.edsoo.ru/ff0a0ae4




15

UNnepunsg. Macca — mepa
MHEPTHOCTU Tes

bubmotexa HOK
https://m.edsoo.ru/ff0a0c10

16

ITroTHOCTH BelecTsa.
Pacuer macchl 1 06beMa
TeJjia IO ero IVIOTHOCTU

bu6anoreka I1OK
https://m.edsoo.ru/ff0a0fee

17

JlabopatopHast pabora
«Omnpepenenne MIOTHOCTU
TBEPIOrO Teja»

18

Pemntenne 3amau o treme
"TInorHOCTD BelecTna"

bubmmoreka IIOK
https://m.edsoo.ru/ff0al23c

19

Cua Kak XapakTepucTuKa
B3aumozeicTsus Tesa. Cuia
ynpyroctu. 3akoH ['yka

20

JlaboparopHast pabora
«/3yueHne 3aBUCUMOCTH
paCTSKeHUST
(medopmartiuin) Mpy>kKUHbI
OT NPUJIOSKEHHOM CUJIbI»

21

[[IBneHne TArOTEHMSI.
Cuia TsxecT

22

CBs13b MEXIY CUIJION
TSHKeCTH M Maccoli Tesia.
Bec tena. Peitienye 3agayu
o Teme "Cuia TsRecTn"

bubmmoreka LIOK
https://m.edsoo.ru/ff0al778

23

Cwuia TsKeCTy Ha IpyTux
naHetax. Pusnyeckue
XapaKTEPUCTUKY TIaHET

bubmmoreka LIOK
https://m.edsoo.ru/ff0al502




Nsmepenune cu.

bubmotexa HOK

“ JlvHamomerp https://m.edsoo.ru/ff0al8cc

bubmoteka HOK

25 Bec rena. Hesecomocts https:/m.edsoo.ru/ff0al778
Ciio3keHue OBYyX CUJI,

2% HaIpaBJIeHHBIX 110 OAHON bu6mnoreka HOK
MPSIMOIA. https://m.edsoo.ru/ff0ala70
PaBHOpeNCTBYIOIIAS CUIT

97 Pemenne 3amayu o teme
"PaBHOmENCTBYIOIIAS CUT"

Custa TpeHust U1 €€ BUIOBI.
28 Tpenue B mpupope u Bubmrorexa [OK
https://m.edsoo.ru/ff0alb9c
TeXHUKE
JlaboparopHas pabora
«M3yueHne 3aBuCMMOCTHU
CUJTBI TPEHUST CKOJIbYKEHUST
29 OT CUJIbI JaBJICHUS U BuGmmorexa LIOK
https://m.edsoo.ru/ff0alcc8
xapakTepa
COIPUKACAIOIINXCS
ITIOBEPXHOCTEN»
Penteune 3amau Ha

30 olpeesieHe
PaBHOJIEVICTBYIOILIEN CYJTbI
Pentenne 3amau mo remam:

31 «Bec Tena», bubmoreka IIOK

«I'padmueckoe
M300pasKeHNe CUIT»,

https://m.edsoo.ru/ff0alde0




«Cubr»,
«PaBHOENCTBYIOIAS] CUIT»

KonTtpospHas pabora 1o
TeMaM: «MexaHnuyeckoe
nBuUKReHue», «Macca,

32 IIOTHOCTB», «Bec Tenay,
«I'padnueckoe
U300paskeHne CUI»,
«Cupi»
HaBnenne. Crioco6nl
bubmotexa HOK
33 YMEHbIIIEHUS U
https://m.edsoo.ru/ff0a20a6
yBeJIMUEHMSI TaBJI€HMS
IlaBieHue rasa.
24 3aBUCUMOCTD IaBJIeHMS bu6anoreka IIOK
rasa or o6bema, https://m.edsoo.ru/ff0a2376
TeMIIepaTypbl
ITepegaua maBaeHust
35 TBEPIbIMU TEJIAMM, Bubmmoreka IIOK
SKUAKOCTSIMU U ra3aMu. https://m.edsoo.ru/ff0a25b0
3akoH ITackansa
JlaBieHMe B SKMIKOCTU U
Bubmmorexa HIOK
36 rase, BbI3BaHHOE
. https://m.edsoo.ru/ff0a2718
IeMICTBYEM CUJIbI TSKECTU
Pemienne 3agau o Teme
Bbubmuotexa HOK
37 «IaBsieHye B SKMOKOCTU U
https://m.edsoo.ru/ff0a2826
rase. 3akoH ITackans»
38 Coob1aromyecs CoCy bl Bbubmuorexa HOK




https://m.edsoo.ru/ff0a2970

Bbubmuotexa HOK

39 I'mopasinueckuii mpecc
AP p https://m.edsoo.ru/ff0a3136
40 Masnometpsbl. [TopiirHeBoi
SKMIKOCTHBIN HACcOC
Atmocdepa 3emin u
.. bubmotexa HOK
41 MIPUYMHBI eé
https://m.edsoo.ru/ff0a2b5a
CYIIIEeCTBOBAHMS
49 Bec Bo3gyxa. Bubmmorexka IOK
ATMocdepHoe IaBiieHne https://m.edsoo.ru/ff0a2b5a
N3zmepenne atmochepHOro
43 aByieHust. OmbIT Bubmrorexa [OK
a ) https://m.edsoo.ru/ff0a2da8
Toppuuesnan
3aBUCUMOCTh
" atMochepHOro AaBIeHNs bu6mmoreka IHOK
OT BBICOTBI HaJ, YpPOBHEM https://m.edsoo.ru/ff0a2fc4
Mops
BapomeTrp-anepons,
45 ATI?VIOC(IJS Hoep aBIJLIeHMe Bu6morexa LIOK
P A https:/m.edsoo.ru/ff0a2fc4
Ha pas/IMYHbIX BBICOTAX
46 Perienne 3agau no teme "
AtmocdepHoe nasieHue"”
HericTBMe KMIKOCTH U rasa
47 Ha MOorpysKeHHoe B HUX Bubmrorexa HOK
by https:/m.edsoo.ru/ff0a3276
Tesio. ApXumemoBa cuia
48 JlaboparopHas pabora bu6mmoreka IIOK

«Omnpegenenne

https://m.edsoo.ru/ff0a33fc




BBITAJIKMBAIOLLIEN CUJIBI,
JIeVICTBYIOIIIEeN Ha TeJlo,
MOTPY>KEHHOe B
SKUIKOCTb»

49

JlaboparopHast pabora 1o
Teme «VcciiemoBaHue
3aBUCMMOCTY Beca TeJjia B
BOjJe OT 06bEMa
MTOT'PY>KEHHOM B JKUIKOCTh
YacTu Tejia»

bubmmoreka IIOK
https://m.edsoo.ru/ff0a3514

50

Iln1aBanme ten

Bbubmuotexka HIOK
https://m.edsoo.ru/ff0a3a96

51

JlabopatopHas pabora
"KoHcTpyupoBaHue
apeoMeTpa MU
KOHCTPYMUPOBaHME JIOIKY U
orpejieJieHE €€
Ipy30oabEeMHOCTH"

52

Pemienye 3agau o Tremam:
«ITnaBanne cygos.
BosgyxomnnaBanue»,
«JlaByIeHME TBEpPObIX TeJI,
SKUOKOCTEN U ra3oB»

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0a3654

53

KonTtpospHas pabora 1o
TeMe «JlaBjeHne TBepPIbIX
TeJ1, SKUAKOCTEN U ra3soB»

54

Mexaunueckas pabora

Bbubmuotexa HIOK




https:/m.edsoo.ru/ff0a3f82

55

MourtHoctb. EqyHuIib!
MOLLIHOCTU

bubmorexa HOK
https:/m.edsoo.ru/ff0a3f82

56

Vpok-ucciaegoBanne
" .

Pacuér mowHoCTH,
pa3sBMBaeMoOi1 IIpK MOgbEME
o JlecTHuLe"

57

[TpocTbie MeXaHU3MBI.
Poruar. PaBHOBecue cuit Ha
pbIuare

58

Pbruaru B TexHuKe, ObITY U
npupoge. JlabopaTopHas
pabora «MccnemoBanne
YCJIOBUI paBHOBECHS
pbluara»

0.5

Bubmorexka HOK
https://m.edsoo.ru/ff0a478e

59

Pemienne 3amau o Teme
« Y CJI0BMSI paBHOBECHSI
pbIyara»

Bubmuorexa HOK
https://m.edsoo.ru/ff0a48a6

60

KoaddummenT nmonesnoro
IeMCTBUSA MeXaHU3Ma.
JlabopatopHast pabora
«3mepenne KITJT
HAKJIOHHOM TUIOCKOCTMU»

0.5

61

Pemenne 3agau o Teme
"Pab6oTa, momHocTh, KIT/I"

bubmmoreka LIOK
https://m.edsoo.ru/ff0a4c48

62

MexaHnuecKkasi SHEPrusl.
Kunuetnueckas n

Bubmmoreka LIOK
https://m.edsoo.ru/ff0a4252




NMOTEHLMaJIbHAsI SHEPIrud

63

3aKkoH COXpaHEeHM
MeXaHNYeCKOMI SHEpPrum

Bubmmorexka IOK
https://m.edsoo.ru/ff0a4360

64

Y pOK-3KCIIepUMEHT TI0
TeMe
"OKcnepuMeHTaIbHOE
ormpeeseHne M3MeHeHst
KMHETUYECKOMN U
MOTEeHIMAIbHOI SHEePIUN
IIPY CKaThIBAHUM TeJIa IO
HAKJIOHHOM TIOCKOCTH"

65

KonTtpospHas pabora 1o
Teme «Pabora u
MOIITHOCTb. DHEPTUsI»

66

PesepBHbIii ypok. Pabora ¢
TeKCTaMM II0 TeMe
"

MexaHnueckoe
nByoKeHue"

Bbubmmorexa HOK
https://m.edsoo.ru/ff0adeeb

67

PesepsHbiit ypok. Pabora ¢
TEKCTaMM I10 TeMe

" [laByieHme TBEPIBIX TE,
SKMIKOCTeN 1 ra3oB"

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

68

PesepsHbiit ypok. Pabora ¢
TEKCTaMU IO TeMe
"PaboTta. MOIIHOCTb.
Oueprus"

OBIIEE KOJIMYECTBO

68

12




YACOB IT1O ITPOT'PAMME




8 K/IIACC

Ne KoanuecTBO yacos DJIeKTPOHHbIE
n Hara uucdpoBbie
Tema ypoka KonTponbHbIe ITpakTnueckue
/ Bcero U3YUEHMS o6pa3soBaTeIbHbIE
paboThI padboThI
pecypchbl
OcCHOBHbIE TIOJIOKEHWST
MOJIEKYJISIPHO- bubmmoreka LJOK
1 . 1
KMHETUYeCKOM TeOpUM U UX https://m.edsoo.ru/ff0a5256
ONBITHBIE TIOATBEPIKAEHNS
5 Macca u pasmep aTOMOB 1 1
MOJIEKYT
Mogpenu TBEpOOrO,
bubnnoreka HOK
3 SKUIKOTO ¥ ra3006pa3sHoro 1
. https://m.edsoo.ru/ff0a540e
COCTOSTHUIA BeIeCTBa
OO6mbsicHEHME CBOMCTB
TBEPJIOTO, SKUIKOI'O U
4 ra3000pasHOro COCTOSIHUIA 1
Bell[eCTBa Ha OCHOBE
MOJIOKEHUI MOJIEKYJISIPHO-
KMHETUYECKOI Teopun
s Kpucraninueckue u | bubmmoreka IIOK
aMmopdHbIe TeJa https://m.edsoo.ru/ff0a5800
CmaunBaHme u
6 KaIlMJISIPHOCTb. | bubmmoreka LJOK
[ToBepxHOCTHOE https://m.edsoo.ru/ff0a5530
HaTsDKeHue




TenyioBoe pacipeHue u

bubanoreka HOK

7
cKatue https://m.edsoo.ru/ff0a5a26
Temneparypa. CBsi3b

g TeMIIepaTypbl CO
CKOPOCTBIO TEILJIOBOT'O
IBVDKEHNS 4aCTUL
BuyTpeHHss1 sHEprus.

Bubmmorexka IIOK
9 Crtoco6bI M3MeHeHs
. https://m.edsoo.ru/ff0a5c60
BHYTpEHHEe! SHeprumn
Bubmmoreka LIOK
10 Bupp! Terutonepegaun
https:/m.edsoo.ru/ff0a6412
Ypok-KoHpepeHIus
"TIpakTueckoe

1 JICIIOJIb30BaHMe TeIVIOBbIX Bubmmoreka IOK
CBOJCTB BeILeCTB U https://m.edsoo.ru/ff0a65c0
MaTepuasIoB B LEJISIX
sHeproc6epeskeHms”

12 KonmyecTBO TEI1oTHI. Bubmmoreka IOK
VOenbHas1 TeIJI0eMKOCTh https:/m.edsoo.ru/ff0a6976
YpaBHEHME TEIJIOBOI'O

13 6ananca. TermmoobmeH u BuGmorexa [TOK

) https://m.edsoo.ru/ff0a7088
TeIIOBOe paBHOBECHe
JlaboparopHast paborta
"VccnenoBanue aBaeHNS
bubnnoreka HOK
14 TeIUI00OMeHa Mpu

CMellVBaHUM XOJIOLHOM U
ropsiueit Boabr"

https://m.edsoo.ru/ff0a6a98




Pacuer konmuuectBa
TeIJIOThI, HEOOXOIMMOTO

15 111 HarpeBaHus TeJia U
BbIJIEJIIEMOTrO UM IIpU
OXJIAKIEHUN
JlaboparopHast pabora
16 "Onpenenenue yaeabHOMI Bubmiorexa HOK
ped YA y https://m.edsoo.ru/ff0a6bb0
TEIJIOEMKOCTHM BellleCTBa
OHeprus TOILIMBA.
Bbubmmoreka LIOK
17 VesnbHasl TEIIOTa
https://m.edsoo.ru/ff0a7b5a
CropaHus
ITnaBnenne u
OoTBepeBaHye
Bbubmmoreka LIOK
18 KPUCTAUINIECKUX TeJL.
https://m.edsoo.ru/ff0a71d2
Y nenbHas TemaoTa
TJIaBJIEHUS
JlabopaTopHast pabora
" . Bbubmmoreka LIOK
19 Omnpenenenne yaeabHON
" https:/m.edsoo.ru/ff0a72fe
TeIUIOThI IVIaBJIEHMS JIbJa
20 [Tapoob6pasoBanue u bubmmoreka HOK
KoHgeHcanust. Vicrmapenne https://m.edsoo.ru/ff0a740c
Kunenne. Y genbHas
TeIIoTa Iapoo6pa3soBaHMs
91 M KOHAeHCaLN. bu6mmoreka LHOK

3aBUCUMOCTb TeMIIEPATYPbI
KUTIEHMST OT aTMOC(epHOro
I aBJIEHUS

https://m.edsoo.ru/ff0a786¢




22

BiiaskHOCTh BO3myXa.
JlaboparopHast pabora
"Onpepenenne
OTHOCUTEJILHOM BJIasKHOCTHU
BO3IyXa"

bu6mmoreka LHOK
https:/m.edsoo.ru/ff0a7628

23

Pemienne 3amau Ha
ompejesieH e BJIasKHOCTU
BO3ayXa

24

[TpyHIMITBI paGOTHI
TeIJIOBbIX JABUTaTesen! .
[TapoBas Typ6uHa.
,Z[BI/II‘&T@.T[I) BHYTPEHHEI'O
CropaHust

25

KIIJI TermioBoro
oBurartesis. TemnnoBbie
IBUraTeIM U 3allMUTa
OKpYyKaromien | cpenbl

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKkoH COXpaHEeHU "
IMpeBpalieHus SHepPrmm B
TeIVIOBBIX ITpoLeccax

27

ITonroroBska Kk
KOHTPOJIbHOM paboTe 1o
teMme "TerioBble ABIEHMS.
V3meHeHMe arperaTHbIX
COCTOSIHMI BellecTsa’

Bbubmmoreka HOK
https://m.edsoo.ru/ff0a83f2

28

KonTtposbHas pabora o
Teme "TeruioBbIe SBJIEHUS.

Bbubmmnoreka LIOK
https:/m.edsoo.ru/ff0a86ae




NsmeHeHue arperaTHbixX
COCTOSIHMIA BelecTna'

29

OnekTpusanys Teiu. JIBa
pojia 3JIEKTPUYECKIUX
3apsIoB

30

YPpok-nucciiefoBaHmue
"OnexkTpusanus Tes
VMHIYKIVEN U TIpU
COIPUKOCHOBEHUM "

31

Bsanmopericreue
3apsDKEeHHBIX Tejl. 3aKOH
Kynona

bubmnoreka LIOK
https:/m.edsoo.ru/ff0a87e4

32

DJIeKTpUUECKOE TOJIE.
HampsiskeHHOCTB
3JIEKTPUYECKOTO MOJISL.
[TpuHUIMT Ccynepno3uUIn
SJIEKTPUYECKUX TTOJIeN

bubmnoreka LIOK
https://m.edsoo.ru/ff0a8a0a

33

Hocurenu snektpuieckux
3apsiIoB. DJjieMeHTapHbIN
3apsna. CTpoeHne aToMa

34

[TpoBomHMKY U
IUJIEKTPUKN. 3aKOH
COXpaHeHMs
3JIEKTPUUYECKOTO 3apsiaa

bubamnoreka HOK
https://m.edsoo.ru/ff0a8ef6

35

Perienne 3aJa4 Ha
IIpMMEHeHNe CBOJICTB
SJIGKTPUYECKIMX 3apsaaoB

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0a90cc




36

DJIEKTPUYECKUI TOK,
YCJIOBUS €TO
CyIIEeCTBOBAHMSI.
Hctounuku
3JIEKTPUUECKOr'0 TOKa

bu6mmoreka LHOK
https://m.edsoo.ru/ff0a95a4

37

IleiicTBUS 9JIEKTPUYECKOTO
TOKa

bubanoreka HOK
https://m.edsoo.ru/ff0a96b2

38

VY pox-uccienoBanme
"IelicTBUE
9JIEKTPUYECKOrO TI0JIST Ha
MIPOBOIHMUKY U
IOVJIeKTPUKA"

39

OJeKTpUYECKni TOK B
MeTaJIIaX, JKUAKOCTIX U
rasax

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0a9838

40

DJIeKTpuUecKas 1enb U eé
COCTaBHbIE YaCTH

41

Cwa Toka. JlabopaTtopHas
pabora "Vsmepenne u
peryJiMpoBaHue CUJIbI
ToKa"

0.5

bubnnoreka HOK
https://m.edsoo.ru/ff0a8bdé

42

DJIEKTpUUECKOE
HamnpsiskeHue. BoabTmeTp.
JlabopatopHast paboTta
"Hsmepenne u
peryJMpoBaHue
HanpskeHus "

0.5

bubnnoreka HOK
https://m.edsoo.ru/ff0a9e14




ComnpoTuseHue

bubanoreka HOK
43 MIPOBOIHMKA. Y IeJIbHOe
https://m.edsoo.ru/ff0aa738
COIIPOTUBJIEHNE BeIleCTBa
JlaboparopHast pabora
"3aBUCUMOCTD
3JIEKTPUUECKOI'O
bubamnoreka HOK
44 COIIPOTUBJIEHNS
https://m.edsoo.ru/ff0aa738
MPOBOJHMKA OT €ro AJIMHBI,
IJIOIIAIM TIOIIEPEYHOro
ceueHus u marepuana”
3aBMUCYMOCTb CUJIbI TOKA OT
bubamnoreka HOK
45 HanpspkeHust. 3akoH Oma
https://m.edsoo.ru/ff0aa44a
IJIS1 y9acTKa e
JlaboparopHast pabora
"UccnepoBanne
3aBUCUMOCTU CUJIbI TOKA,
46 €0 Yepes pesmcTop bubmmoreka LHOK
MUIYILEro 4 MUCT
Y ’ https://m.edsoo.ru/ff0aa04e
OT COIPOTUBJICHUS
pes3ucTopa U HapsKeHus
Ha pe3ucrtope”
ITociegoBaTenbHOE U
47 rapayieJIbHOE COeIVIHEHUS
IIPOBOIHMKOB
JlaboparopHast pabora
48 "IIpoBepka mpasmia bubmmoreka LJOK

CJIO>KEHUST HATIPSIKEHMIA
MIPU TIOC/Ie0BATEIbHOM

https://m.edsoo.ru/ff0aaa58




COeIMHEHN NBYX
pesnucTopoB”

JlabopaTopHas pabora
"TIpoBepka rpaBuiia aJis

Bbubmmoreka LIOK
49 CUJIbI TOKA TIPU
https:/m.edsoo.ru/ff0aadle
napasieIbHOM
COeIMHEHNN Pe3UCTOPOB"
Pemenne 3amau Ha
50 npuMeHeHue 3akoHa Oma bubmmoreka LJOK
JJ1 pa3/InyHOI'O https:/m.edsoo.ru/ff0aaf8a
coeVHEeHUS TTIPOBOAHMKOB
Pa6ora 1 MOIIHOCTD
Bbubmmoreka LIOK
51 3JIEKTPMUUECKOTO TOKa.
https://m.edsoo.ru/ff0abl124
3akoH [I;xoynsi-JIeHna
JlabopatopHast paboTta
5 "Onpenenenne paboThl 1 Bubmmoreka LIOK
MOLIIHOCTH 3JIEKTPUYECKOTO https:/m.edsoo.ru/ff0ab3e0
ToKa"
DJIeKTpUUeCcKue Ienu 1
MoTpeduTe M
53 9JIEKTPUYECKOI SHEepIUn B Bubmorera [TOK
P P https://m.edsoo.ru/ff0ab660
6biTy. Kopotkoe
3aMbIKaHN e
ITonroroBska Kk
54 KOHTPOJIbHOM paboTe 1o bubmmoreka HOK

TeMme " DJIeKTpuUecKue
3apsiibl. 3apsKeHHbIE Tejia

https://m.edsoo.ru/ff0abd2c




U UIX B3aMMOJENCTBUS.
INocTossHHbBIN
9JIEKTPUUECKUIA TOK"

55

KoHTposibHas paboTa 1o
Teme " DJIeKTpuUecKme
3apsiibl. 3apsiKeHHbIe TeJla
U UX B3aMIMOJENCTBUS.
IMocTosiHHBIN
3JIEKTPUUECKUIA TOK"

bubanoreka HOK
https://m.edsoo.ru/ff0abea8

56

ITocTostHHBIE MarHUTBI, UX
B3aMIMO/eJICTBYE

57

VY pok-ucciegoBaHmue
"H3yuenne mnoJjen
[IOCTOSIHHBIX MarHUTOB"

Bbubmmoreka LIOK
https://m.edsoo.ru/ff0ac3d0

58

MaruuTHOe 110J1€.
MarxauTHoe 1osie 3eMyIn U
€ro 3sHaueHue A5 KU3HU
Ha 3emie

Bbubmmnoreka LIOK
https://m.edsoo.ru/ff0acOba

59

OmnsIT dpcTena.
MarsuTHoe 1oJie
3JIEKTPUUYECKOTO TOKa
MaramuTHoe 1oJie KaTyIIKU
C TOKOM

Bbubmnoreka LIOK
https://m.edsoo.ru/ff0ac1d2

60

[TpumeneHune
9JIEKTPOMAarHuTOB B
TexHuke. JlabopaTopHas
pabora "V3yuenne

0.5

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




IeMCTBUSI MAarHUTHOTO
TOJISI Ha MTPOBOJHUK C
TOKOM"

61

OeKkTpoaBUraTesib
IIOCTOSIHHOT'O TOKa.
Hcrnonb3oBaHue
sJIeKTpoaBurareseiil] B
TEXHUUYECKUX YCTPOMCTBAX
M Ha TPAHCIIOPTe.
JlabopatopHas paboTta
"KoHcTpyupoBaHnue u
u3ydeHue paboThbl
9/IeKTpoaBuraress”

bubnnoreka HOK
https://m.edsoo.ru/ff0ac86¢

62

OmnbiTel Papanges. 3aKOH
3JIEKTPOMAarHUTHOMN
ungykuyn. [Ipasuiio Jlenna

63

OnekTporeHeparop.
Crioco6bl osTyyeHust
3JIEKTPUYECKON [ | sSHeprum.
OJeKTpoCTaHIMM Ha
BO300OHOBJISIEMBIX
MCTOYHMKAX SHEPTUN

64

ITonroroBska Kk
KOHTPOJIbHOM paboTe 1o
TeMe "DJIeKTpuUUeCcKme u
MarHuTHbIE IBJIeHUs"

65

KonTtposnbpHas pabora 1o

bubmmnorexka LIOK




HS
TEME HeKTqueCKV,I,e " https://m.edsoo.ru/ff0acb14
MarHuTHbIE SBJICHUS
PesepBHbIit ypok. Pabora ¢
Bbubmmoreka IOK
66 TeKCTaMM 110 TeMe 1
Y " https://m.edsoo.ru/ffOacc5e
TeroBble SBICHNUS
PesepBHbIit ypok. Pabora ¢
67 TeKCTaMM 110 TeMe | Bbubmmoreka LIOK
"TIoCTOSAHHBIN https://m.edsoo.ru/ff0acdcé
9JIEKTPUYECKMI TOK"
PesepBHbIit ypok. Pabora ¢
68 TEeKCTaMU II0 TeEMe 1
"MaruuTHble SBjaeHus”
OBHIEE KO/IMYECTBO
68 14.5

YACOB IT1O ITPOT'PAMME




9 K/IIACC

N KoanuecTBO uacos DJIeKTPOHHbIE
o
Hara uudpoBbie
n/ Tema ypoka KonrpoabHbie ITpakTHueckue
Bcero U3YUeHMS oOpasoBaTeIbHbIE
n paboThI padoThI
pecypchbl
! MexaHnueckoe OBVKEHME. 1
MarepuasibHasi TOUKa
Cucrema orcuera. bubmmoreka HOK
2 OTHOCUTETBHOCTD 1 https://m.edsoo.ru/ff0ad47
MeXaHNYEeCKOTO IBUKEHMS 4
bubanoreka LIOK
PaBHOMepHOE
3 . 1 https://m.edsoo.ru/ff0ad19
MIPSIMOJIMHETHOe IBUsKEHMe o
HepaBHomepHOe
4 MPSIMOJIMHENTHOE TBUKEHME. 1
CpenHss 1 MTHOBEHHas
CKOPOCTb
[TpssmonuHeltHOE Bubmnorexka LIOK
5 PaBHOYCKOpPEHHOe 1 https://m.edsoo.ru/ff0ad8d
IBUsKeHMe. Y CKOpeHue 4
CKOpOCTh IIPSIMOJIHETHOT'O
6 PaBHOYCKOPEHHOTO 1
nBusKeHus. ['paduk
CKOPOCTH
- JlaboparopHast pabora 1 ] bu6anoreka IIOK
"OmnpenesneHne yCKOpeHus https://m.edsoo.ru/ff0adb1




Tesia IIpU PaBHOYCKOPEHHOM

I'yka

IOBVKeHUM 110 HAaKJIOHHOM 3
IIJIOCKOCTH "
g CBob6opmHoe IazeHyue TeJl.
OmnbiTel ["anunes
PaBHOMepHOEe ABVKEHME IO
okpy>kHocTu. [Tepmon u bubmmoreka HOK
9 YyacToTa ooparieHus. https://m.edsoo.ru/ff0ael7
JIvHelHast 1 yrjioBast 6
CKOPOCTH
10 LenTpocTpemuresbHOE
yCcKOpeHue
. bub6mmoreka IIOK
[Tepsbiit 3akoH HpioTOHA. ubmorexa Ll
11 https:/m.edsoo.ru/ff0ae61
BekTop cuiib 5
. bu6mmoreka HOK
Bropon 3akon HeioToHa. 1
12 . https://m.edsoo.ru/ff0ae72
PaBHOmencTByIOMas cuia o
. bubamoreka IIOK
Tpetuit 3akoH HbioToHa. 1
13 https:/m.edsoo.ru/ff0ae98
Cyrmiepriosuiust Cuia 5
Pentenne 3amau Ha bubanorexka HOK
14 MIpUMeHEeHMe 3aKOHOB https://m.edsoo.ru/ff0aeb6
HrioToHa [d
Bbubanoreka LIOK
Cuna ynpyrocti. 3aKOH
15 https://m.edsoo.ru/ff0aeca

2




Pemienne 3amay o teme

16
«Cua yrpyroctun»
JlabopaTtopHast pabota bubmmoreka HOK
17 «Ormpenenenne KeCTKOCTU https://m.edsoo.ru/ff0aee2
MIPY>KUHbBI» 8
Bubmmoreka IOK
18 Cuna TpeHust https://m.edsoo.ru/ff0af73
8
Bbubmnorexka LIOK
Perrenne 3apau o reme
19 https://m.edsoo.ru/ff0afa2
«Cwua TpeHus » 6
JlaboparopHast pabora
" Bu6mmoreka IOK
Onpenenenne
20 https://m.edsoo.ru/ff0af8b
KO3 duieHTa TpeHust .
CKOJIbKeHMs" -
Pemenne 3amau o Teme Bubmmorexka LIOK
21 "3akonb!l HelotoHa. Cuita https://m.edsoo.ru/ffO0afb8
ynpyroctu. Cuna tpenus” e
Cuta TSsKeCcTu 1 3aKOH
Bbubmnorexka LIOK
BCEMMPHOTI'O TSITOTEHMS.
22 https://m.edsoo.ru/ff0af04
YckopeHue cBOGOIHOTO 4
rnageHns 4
Y pok-KoHpepeHIMst
" [IBUsKeHMEe TeJl BOKPYT
23 IPaBUTALIMOHHOI'O IIeHTpa

(ConneyHas cucrema).
lamakTukn"




Pemienne 3amay o teme

bubanoreka HOK

24 "Cuia TSsKeCT U 3aKOH
" https://m.edsoo.ru/ff0af5f8
BCEMMPHOTI'O TATOTEHUS
[lepBas kocMuyeckast Bubmmnoreka LIOK
25 ckopocTb. HeBecomocTh 1 https://m.edsoo.ru/ff0af33
Ieperpysku <
PaBHOBecue marepuaibHO| |
TOUKM. AOGCOIIOTHO TBEPIOE Bbubmnorexka LIOK
26 Tesio. PaBHOBecue TBEpIOro https://m.edsoo.ru/ff0afe3
TeJIa C 3aKPeIIEHHO ] OChio 6
BpallleHUs
97 MomenT cubl. LleHTp
TSKECTH
Pentenne 3amau o teme bubanoreka HOK
28 "MomeHnT cuisl. Llentp https://m.edsoo.ru/ff0b02b
TsokecTn" 4
IToproroBka K KOHTPOJILHO
Bbubmotrexa IIOK
pabore Mo TemMe
29 N https:/m.edsoo.ru/ff0b040
MexaHnueckoe IBUKeHHe. 3
Bsaumopeiicteue Ten" -
KonTtposbHas pabora 1o
" Bbu6mmoreka IOK
TeMe 'MexaHMUecKkoe
30 . https://m.edsoo.ru/ff0b06e
IBICKeHMe. B3aumonencTsue .
Ten" -
Nmnynbc Tena. immyabe Bubmmorexka LIOK
31 CcIbl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0b07f

UMITyJIbCa. YIIPYTOe U

a




HEeyIIpyTroe B3aMO/IeICTBIE

Pernrenne 3agav 110 TemMe

bubanorexka LIOK

32 "3aKOH COXpaHeHMs https://m.edsoo.ru/ff0b096
ummyJibca'” c
Y pok-KoHpepeHIMs

33 "PeakTuBHOE OBMSKEHNME B
MIpUpPOIe U TeXHMKe"
Mexannueckasi paboTa u BuGnmorexa HOK

34 https://m.edsoo.ru/ff0b0a8
MOIITHOCTb 4
PaboTa ciiibl TSIKECTH, CUJIbI Bubmrorexa HOK

35 https://m.edsoo.ru/ff0b0db
YIPYTOCTU U CUJTBI TPEHUS 3
JlabopaTopHas pabora
«Ompepnenenye paboThbl CUITBI

26 TPEHMSI IPY PaBHOMEPHOM
IOBVKEHMM TeJjIa TI0
TOPU30HTAIbHOM
MTOBEPXHOCTU»

%7 CBs13b 2HEpPIUM U PabOTHI.
[ToTeH1yanbHas 3HEPrus
Kunetnueckast sHeprus. bubmmoreka LIOK

38 Teopema 0 KMHETUUYECKON https://m.edsoo.ru/ff0b0c3
SHepPrumn 2

9 3aKOH COXpaHEeHMs SHEPTUN
3 B MeXaHUKe
40 JlaboparopHast pabora bubmoreka IIOK




«/3yueHne 3akoHa
COXpaHEeHUS 3HEPTUN»

https://m.edsoo.ru/ffOb1 2f
e

KomnebaTenbHoe OBMkKeHME U

Bubmmoreka IIOK

41 https://m.edsoo.ru/ff0b185
€ro XapaKTepPUCTUKI g
3aTyxarolue KosebaHms. bubanoreka LIOK
42 BoeiHyskmeHHbIe KoJIeOGaHMSl. https://m.edsoo.ru/ff0b20f
Pe3onanc 0
43 MaremaTtuueckui u
MPYKMHHBIN MasiTHUKN
Ypok-ucciiemoBaHue
Bubmmoreka IOK
«3aBUCUMOCTb epUoIa
44 . https:/m.edsoo.ru/ff0b197
KoJ1e6aHMI OT 3KeCTKOCTH .
IIPYKMHBI ¥ MacChl Ipy3a» -
45 [IpeBpallieHye SHEPTUY TIPU
MeXaHMYeCKUX KOJiebaHmsIx
JlaboparopHast pabora
bubanoreka LIOK
«OrmpepeseHne 4acTOTHI U
46 . https://m.edsoo.ru/ff0blae
repropa KoJjieGaHmii .
MPY>XKMHHOT'O MasiTHUKAa» -
JlabopatopHast paboTta
«ITpoBepka HE3aBUCUMOCTH bubmnoreka HOK
47 nepuopa KojiebaHuii rpysa, https://m.edsoo.ru/ff0b197
ITOJBEIIeHHOTO K HUTH, OT a
Macchl rpy3a»
48 MexaHnueckye BOJIHBI. bubmnorexka LIOK

CBolcTBa MeXaHUUYECKUX

https:/m.edsoo.ru/ffOb21f




BouiH. [IpogonbHbIE U
ToriepevHbie BOJIHbI

(]

49

Y pok-KoHpepeHIMst
"MexaHnuyecKkye BOJIHbI B
TBEPIOM TeJIe.
CelicMuueckye BOJIHbI"

50

3ByKk. Pacripoctpanenne u
OTpaskeHMe 3ByKa

51

YPpok-ucciiegfoBaHmue
"HabmomeHne 3aBUCUMOCTI
BBICOTHI 3BYKa OT YaCTOThI'"

52

['pomMKOCTB 3ByKa U BbICOTA
TOHA. AKYCTUYECKUIA
pe3oHaHC

53

Y pok-KoHpepeHIMst
"VbTpasByk u MHGPasBYK B
pupoje U TexHuke"

Bubmmorexka LIOK
https://m.edsoo.ru/ff0b23c
a

54

[ToaroToBKa K KOHTPOJILHOM
pabore 110 Teme "3aKOHbI
coxpaHeHus. MexaHnuyeckue
KOJIe6aHMs ¥ BOJIHbI"

bubanoreka LIOK
https://m.edsoo.ru/ff0b25f
0

55

KonTtpospHas pabora 1o
TeMme "3aKOHbI COXpaHEHMS.
MexaHnueckyue KojiebaHus u
BOJIHBI"

56

DJIEKTPOMATrHUTHOE TI0JIE.
DJIEKTPOMATrHUTHbBIE BOJIHBI

Bbubanorexka LIOK
https://m.edsoo.ru/ff0b2ab




]

CsoiicTBa

57 3JIEKTPOMAarHUTHbBIX BOJIH
Ypok-koHbepenius "Ilkana
3JIeKTPOMAarHUTHBIX BOJIH. bubmmoreka HOK
58 Hcnonb3oBaHue https://m.edsoo.ru/ffOb2fe
3JIEKTPOMAarHUTHBIX BOJIH 6
ILJIS COTOBOM CBA3U"
Ypok-ucciiemoBaHue
"H3yueHne CBOWCTB Bubnnorexka IIOK
59 3JIEKTPOMAarHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2c6
IIOMOILIbI0 MOOMJIBHOI'O C
tenedona”
Pemtenne 3amau Ha
60 ompejeieHne YaCTOThI U
IJIMHBI 2JIEKTPOMAarHUTHOM
BOJIHBI
DJIeKTpOMAarHmTHasi IIpupoIa bubanoreka LIOK
61 cera. CKOpOCTb cBeTa. https://m.edsoo.ru/ff0b31d
BonnoBrsie cBoViCcTBa cBeTa 0
WcTounuku cBera.
TpsiMouHeditoe bubmmoreka HOK
62 https://m.edsoo.ru/ff0b365
pacIipocTpaHeHIe CBeTa. 3
3armenust CosHIa 1 JIYHBI -
3aKOH OTpa’keHusl CBeTa. bubmmoreka IIOK
63 3epkasa. Perrenne 3amau Ha https://m.edsoo.ru/ff0b38¢

IIpMMEHEHME 3aKOHa

4




OTpa’keHuns CBeTa

64

[Ipenomnenne cBera. 3aKOH
MIpeJIOMJIEHMST CBETa

Bbubmmoreka IIOK
https:/m.edsoo.ru/ff0b3ae

a

65

ITosiHOE BHYTpeHHEE
OTpa’keHye CBeTa.
Wcnonb3oBaHue MOJHOTO
BHYTPEHHEro OTpakeHus B
ONTUYECKUX CBETOBOJAX

bu6mmorexka HOK
https://m.edsoo.ru/ff0b3c5
C

66

JlabopatopHast paboTta
"Uccnenosanye
3aBMCUMMOCTH yTIJIa
IPeJIOMJIEHUS] CBETOBOT'O
JIy4a OT yIJia IaJeHus Ha
rpauuiie "Bo3ayx-cTekyio""

67

Y pok-KoHpepeHIs
"Ucrnonb30BaHye MOIHOTO
BHYTPEHHEI'O OTPasKEeHMS:
CBETOBOJbI,
OIITMKOBOJIOKOHHAs CBSI3b"

68

JInusel. OniTnyeckas cuia
JIMH3bI

Bbubmmoreka IOK
https://m.edsoo.ru/ffOb3f2
C

69

ITocTpoenne n3obpaskeHmin B
JIMH3aX

Bbubanorexka LIOK
https:/m.edsoo.ru/ff0b444

a

70

JlabopaTopHas pabora

bubanorexka LIOK




"Onpegenenne GOKYCHOTO
PACCTOSTHUS U OIITUUYECKOM
CUJTBI COBMPAIOILIEIT IMH3BI

https://m.edsoo.ru/ff0b420
6

71

I'na3 kak onTuyeckast
cucrema. 3peHne

bubanorexka HOK
https:/m.edsoo.ru/ff0b468
4

72

[ToaroroBKa K KOHTPOJIbHOI
pabore 1o TemMe
"T'eomerpnueckas onTuka"

73

KonTtposbHas pabora 1o
teme "'T'eomeTpuueckas
onTuka"

74

PasinoskeHue 6eJioro csera B
crektp. OnbiThl Hbi0TOHA.
CiioskeHne CIieKTpagTbHbIX
uBeTOB. [Iucnepcus ceeta

Bubmoreka IIOK
https://m.edsoo.ru/ff0c0f4
[d

75

JlaboparopHast pabora
"OIBITHI IO Pa3IOKEHNIO
6es10ro CcBeTa B CITEKTP U
BOCIIPUSITUIO I[BETa
IIPEIMETOB IIPU UX
HabJTI0IeHNN uepes
1[BETOBbI€ (QUIBTPHI"

bubmmorexka HOK
https://m.edsoo.ru/ff0cOe2
a

76

Y pOK-TIpaKTUKYM
"BoJiHOBbIE CBOJCTBA CBETa:
nucrepcusi, MHTepdepeHIms
u nudpaxiys”




OmnbiTel Pesepdopna u

bubanoreka LIOK

77 https:/m.edsoo.ru/ff0c12a
IJIaHeTapHasi MOZieJIb aToOMa 3
73 IToctynaTer bopa. Mopenb
aroma bopa
Wcnyckanne u norJionjeHne bubmmorexka LHOK
79 cBera aToMoM. KBaHTHI. https:/m.edsoo.ru/ff0c144
JIvHelyaThie CIIEKTPbI c
Y pOK-TIpakKTUKYM Bbubnmoreka LJOK
80 "HabrogeHne CreKTpoB https://m.edsoo.ru/ff0c155
ucryckanms” 0
bubanoreka LIOK
81 PannoakTBHOCTD U €€ BUObI https://m.edsoo.ru/ff0c167
2
bubmoreka HIOK
CTpoeHue aTOMHOTIO sipa.
82 https://m.edsoo.ru/ff0c18a
HyxonHast Mmojienb c
Bbu6mmoreka IOK
PanmoakTusHbIe
83 https://m.edsoo.ru/ff0clal
npeBpaitieHus. Y130Tomsl 4
Pentenne 3amau mmo teme: bubanoreka HOK
84 "PamnoakTuBHbBIE https://m.edsoo.ru/ff0c1b4
npeBpaieHus” a
85 [Tepuon monypacnazga
Y pok-KoHpepeHIIMst bubmmoreka IIOK
86 "PainoakTUBHbIE U3TyUeHNs https://m.edsoo.ru/ff0c212

B IIpUpoe, MeIULIMHE,

6




TexHuke"

87

SmepHble peakuyy. 3aKOHBI
COXpaHeHMs 3apsiIOBOrO U
MacCOBOT'O 4ycel

bubanorexka LIOK
https://m.edsoo.ru/ff0clc5
8

88

OHeprusl CBSI3U aTOMHBIX
sanep. CBsI3b MacChl U
SHepPrumn

bubanoreka HOK
https://m.edsoo.ru/ff0c1d7

a

89

Pertienne 3agau no teme
"SInepHblie peakiun”

90

Peakumu cuHTesa u geneHus
sapep. Victounnku sHeprum
CoJsHIIa U 3BE3[

Bubmmorexka LIOK
https://m.edsoo.ru/ffOcle8
8

91

Ypoxk-KoH(pepeHIMs
"SInepHas sHepreTuKa.
HeiicTBUST pagMOaKTUBHbBIX
U3JIyUEHMI Ha JKUBbIe
opraumsmbi”

92

[ToarotroBka K KOHTPOJIbHO
pabore 1o TemMe

" D/1eKTpOMarHuTHOE I10JIe.
OJ1IeKTpOMarHmuTHbIE BOJIHBI.
KBanroBble sBiienus”

Bbubmnorexka LIOK
https:/m.edsoo.ru/ff0c223
e

93

KourposbHas paboTa 1o
TeMe " DJIeKTPOMarHuTHOe
noJie. DJIEKTPOMAarHuUTHbIE
BOJIHbI. KBaHTOBBIE siBIeHMS"

94

IToBTOpeHue, ob6061LIeHE.

Bbubmmoreka IOK




JlabopaTopHbie pabOTHI IO
Kypcy "BsaumoperncTsue

\AJ

https:/m.edsoo.ru/ff0c245

a

Ten
IToBTOpEHne, 06001IEHNE. Bt OK
nbamorexka
Pelllenne pacyeTHbIX U I
95 https://m.edsoo.ru/ff0c257
KaueCTBeHHBIX 3a7a4 110 5
teme "TerioBbie mporecchr” -
[ToBTOpEHME, OGOOIIIEHNE.
Pemtenne pacueTHbIX U Bubmmorexka LIOK
96 KaueCTBEHHBIX 3334 110 https://m.edsoo.ru/ff0c2a2
teme "KII]JI TemnmoBbIxX 2
nsurarenen”
[ToBTOpEHME, OGOOIIIEHNE.
Pemienne pacueTHbIX U Bubmmnorexka LIOK
97 KayeCTBEHHBIX 3a4a4 I10 https:/m.edsoo.ru/ff0c2b3
teme "KI1]I 0
9JIEKTPOYCTAaHOBOK"
[ToBTOpEHME, OGOOIIIEHNE. Bbubanorexka LIOK
98 JlabopaTopHbie pabOTHI IO https://m.edsoo.ru/ff0c2c5
Kypcy "CBeToBble siBIeHMs" 2
IToBTOpeHue, o6061LIeHE. Bub OK
ubmoTrexka
PaboTa ¢ TekcTamu o Teme I
99 "3aKOHBI COXpAHEHNS B https://m.edsoo.ru/ff0c2d6
a
MexaHuke" -
IToBTOpeHue, o6061LIEHE. bubmmoreka IIOK
100 Pa6ora ¢ Tekctamu 1o teme https://m.edsoo.ru/ff0c2e8

"Kone6anus 1 BOJHBI"

2




[ToBTOpEeHne, 06061IEHNE.
101 Pabora ¢ TekcTamut 1o Teme
"CpeToOBble sgBjeHns"

Bbu6mmoreka IOK

https:/m.edsoo.ru/ff0c304
4

IToBTOpEHne, 06001IEHNE.
Pabora ¢ TekcTamu o Teme
"KBauroBas u sgepHas
¢busnka"

102

OBIIEE KOJIMYECTBO YACOB
I10 ITPOI'PAMME

102
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