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IMTOSICHUTEJIbHA{ 3AITNCKA

[Iporpamma 1o ¢wusMKe Ha YpOBHE OCHOBHOrO oO0lllero o06pa3oBaHMs
COCTaBJIeHa Ha OCHOBE TIOJIOKEHUI ¥ TpeOOBaHMII K pe3yJibTaTaM OCBOEHMSI Ha
6a30BOM YpOBHE OCHOBHOV OOpa30BaTe/IbHOM IPOrpaMMbl, IIPEICTABJIEHHBIX B
®I'OC 00O, a Takxke ¢ yuéToM ¢eaepaibHON pabouent MporpaMmMbl BOCIIUTAHUS U
Kontenuuu npenogaBanusi yae6Horo npeamera « Dusmkar.

CogmepskaHue IporpaMMbl IO (GU3MKe HampaBjieHO Ha (opmupoBaHye
€CTeCTBEHHO-HAyYHOM TI'PaMOTHOCTM OOYYAIOIIMXCS M OpPraHM3alyio M3YUeHUs
busuku Ha AeATeJbHOCTHOM OCHOBe. B mporpamme 1o ¢u3uKe YUUTHIBAIOTCS
BO3MOKHOCTM Yy4ebHOro mpemmMera B peanumsaium TpeboBanuin @I'OC OO0 k
IIJIAHMPYEMbBIM JIMYHOCTHBIM M MeTaIlpeIMETHbIM pe3yJibTaTaM OOyuYeHMsI, a TaKKe
MEeXXIIpeAMETHbIE CBSI3/M €CTeCTBEHHO-HAYUHbIX YUYEOHBbIX IIPeIMETOB Ha YpPOBHE
OCHOBHOT'O 00111er0 06pa3oBaHMs.

[Tporpamma 1o ¢u3MKe yCTaHaBJIMBAET paclpeneseHe y4ebHOro MaTepuaa
1o romamM o6ydeHus (IO KjaccaM), MpejJiaraeT IpMMeEpPHYIO MOC/IeIOBaTeTbHOCTh
M3yYEeHUsT TeM, OCHOBAHHYIO Ha JIOTMKE PasBUTUSI IIPEIMETHOI'O COHEpsKaHus U
YU€Te BO3PAaCTHbIX OCOOEHHOCTEN 00YUaIOIINXCS.

[Iporpamma 1mo ¢usuke paspaboTaHa C LIeJbIO OKa3aHUSI MEeTOOUYECKOM
TIOMOILIM YUYMUTEJIIO B CO3aHuy paboueil mporpaMmbl 10 yueOHOMY ITpeaMeTy.

®usmka SBISIETCS  CUCTEMOOOpPA3yIoOlIMM  OJISI  eCTeCTBEHHO-HAayUHbIX
y4eOHBIX MPEeIMETOB, ITOCKOJIbKY (M3MUECKMe 3aKOHbI JIesKaT B OCHOBE IPOLIECCOB
M SIBJIGHUI, M3y4YaeMbIX XMMMEM, OMOJIorTMel, acTpoOHOMMEN U (PU3MUecKon
reorpadueir, BHOCUT BKJaJ B €CTECTBEHHO-HAyUYHYIO KapTUHyY MMpa,
IpegoCTaB/sieT Hambojee sCHble 00paslbl IPUMEHEHMSI HAy4YHOrO MeToja
MTO3HAHMSI, TO €CThb CIIocoba MoTyuyeHusI JOCTOBEPHbBIX 3HAHMIT O MUpe.

OpHa u3 riaBHbIX 3a7au (uU3nMyeckoro obpa3oBaHMsI B CTPYKType OOIIEro
06pa3oBaHMs COCTOMT B (OPMMPOBAHUM €CTECTBEHHO-HAYYHOM TPaMOTHOCTU U
MHTepeca K HayKe Y 00yJarommXcsl.

N3syuenne ¢usmuku Ha 0a30BOM YpOBHE IIpeAIoJaraeT OBJIaJIeHMe
CenyIomMM KOMITIETEHTHOCTSIMM, XapaKTepU3YIOIIMMKY eCTeCTBEeHHO-HayuHYIOo
I'PaMOTHOCTb:

e HAYYHO OOBSICHSTD SIBJIEHNS;

e OIIEHMBATh M IOHMMATh OCOOEHHOCTM HAayYHOT'O MCCIIeNOBaHMS;

e JHTEPIPETHMPOBAaTh  JaHHble U MCIIOJIb30BaTh  HayyHbIe
IIOKa3aTeIbCTBA JJ1s TTOJTyYeHMs] BbIBOJIOB.

Lemn wusydyenuss (pu3MKM Ha YPOBHE OCHOBHOIO OOIIEro 0OpasoBaHUS
ompenenedbl B KoHilenmuu TmpenomaBaHusi ydebHoro rmnpeamera «@Dusmka» B
obpasoBaTesibHbIX opraHmsammsax Poccuiickon ®epmepauyy, peanu3yIOMIMX
OCHOBHbIE 0011Ie00pa3oBaTebHbIe ITPOrPaMMbl, YTBEPIKIEHHONM pellleHeM



Konnerun MunncrepcrBa rpocelienus Poccuiickont @enepatym (IIpOTOKOJI OT 3
nekabpst 2019 r. N2 I1IK-48H).
e usyuenus pusmxu:

npuobpeTeHre WMHTepeca U CTPeMJIEHMS OOyUalolmMXCcs K HayYHOMY
MU3YUEHUIO TIPUPOABI, PA3BUTHE UX WHTE/UIEKTYaJbHbIX U TBOPUECKUX
CIIOCOOHOCTEI;

pasBUTHE TIPeCTaBJIeHN O HAYYHOM MeTojie MO3HaHMs U hopMMUpoBaHMe
MCCJIeIOBATEIbCKOT'O OTHOIIEHNS K OKPYSKAIOILIMM SIBJIEHUSIM;
dbopMupoBaHye HAYYHOTO MMPOBO33peHMSI KaK pe3yJjbTaTa WU3YyUeHUs
OCHOB CTPOeHMSI MaTepuu 1 PyHIAMEHTATbHbIX 3aKOHOB (OU3VKY;
dbopmMmupoBaHue MpencTaBaeHUI O poym GUSUKM [JIS Pa3sBUTUSI APYTUX
€CTEeCTBEHHBIX HayK, TEXHUKU Y TEXHOJIOTUI;

pasBuUTHE  TIPEIACTaBJ€HMM O  BO3MOXHBIX  cdepax  Oymylein
npodeccruoHa/IbHOM AeITeIbHOCTU, CBSI3aHHOM C (PM3MKOM, MOATOTOBKA K
IaJbHeIeMy OOyUYeHIO B 9TOM HalpaBJIeHUMN.

HocTikeHne 9TUX Iejieii MporpamMMbl MO (M3NMKe Ha YpPOBHE OCHOBHOTO
06111ero 06pa3oBaHMsI 0OECIIeUMBAETCS pellIeHeM CJIEYIONIMX 3aad:

npuobpeTeHne 3HaHMM O JOMCKPETHOM CTPOEHMM BeIecTBa, O
MeXaHNYECKMUX, TEIJIOBbIX, JJIEKTPUYECKMUX, MArHUTHBIX M KBaHTOBBIX
SIBJIEHUSIX

npuobpeTeHre YMEHMI OMMCHIBATh M OOBSICHSITh (U3NUYECKME SIBJIEHUS C
MICIIOJIb30BaHMEM ITOJTyUYEeHHBIX 3HAHUIA;

OCBOEHMEe METOAOB peIleHusT IIPOCTEeMIINX PACYETHBIX 3a7auy C
MICIIOJIb30BaHMEM busnuecknx MoJiesen, TBOPUYECKUX "
IIPAaKTUKO-OPUEHTMPOBAHHBIX 3a/1a4;

pasBUTME YMEHUI HAOII0NATh MPUPOLHbIE SIBJIEHMS M BBITIOJHSTD OIIBITHI,
ymabopaTopHble pabOThl M  SKCIEpPUMEHTAJbHbIe MCCIEAOBAHUS C
MICIIO/Ib30BaHMEM U3MEPUTEIbHBIX MPUOOPOB;

OCBOEHMe IIpUEMOB paboThl ¢ MHPOpMaLyen GU3MUECKOro COomepsKaHus,
BKJIIOUast MHGOPMAIIMIO O COBPEMEHHbBIX MOCTVKEHUSIX DU3NKM, aHAIU3 U
KPUTUYECKOe OlleHMBaHye MHPOpMaLn;

3HAKOMCTBO €O cdepamy MpodeCcCUOHATbHOM AeSITeIbHOCTY, CBSI3aHHbIMMU
Cc GuU3MKOM, ¥ COBPEMEHHbIMM TEXHOJIOTMSIMM, OCHOBAHHBIMM Ha
IOCTUKEHUSIX (U3NIECKOM HAYKM.

Ha usyuenue ¢usmku (6a30BbIii YpOBEHb) Ha YpOBHE OCHOBHOTO OOIIIEro

obpasoBaHust OTBOAUTCS 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Hefieso), B 8

Kiacce — 68 yacoB (2 yaca B Hefiesi0), B 9 kiacce — 102 vaca (3 yaca B Hefesio).
[Ipennaraemsiil B mporpamme 1o ¢usuke nepedeHb JaOOPATOPHBIX PaboT u

OIIBITOB HOCUT PeKOMeHAaTe/IbHbIN XapaKTep, YUMUTeIb IejiaeT BbIOOp ITPOBeIeHNs



JIabopaTOpHBbIX pPabOT ¥ OIBITOB C YYETOM MHIAMBUAYATbHBIX OCOOEHHOCTEN
00YYaIOIINXCS, CIMCKA SKCIIEPUMMEHTAJIbHBIX 3aJlaHMIA, IIpeajaraeMbIX B paMKax
OCHOBHOT'O rOCYyJapCTBEHHOT'O 3K3aMeHa 1o (U3uKe.



COJEP)XAHHUE OBYYEHUS

7 KJIACC

Pasgen 1. ®usuka u e€ posib B IO3HAHMM OKPY>KAIOILIEro MMpa.

®usmka - Hayka o mnpupoge. SIBmenmust mpuponabl. Dusuueckue SBIEHUS:
MeXaHMYeCKye, TeIJIOBbIe, 3JIeKTPUYECKIe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

®usnueckre BeJMuMHBL. V3MepeHme ¢usmueckux BemunH. Dusmueckue
npu6opsl. [TorpemrHocTs M3MepeHnit. MexxmyHapoaHasl CUCTEMA €IVHMLI.

Kak ¢wusuka u [apyrue ecTeCTBeHHble HAyKM U3y4dalOT IIPUPOLY.
EcrecTBeHHO-HAy4HbIM MeTOA, IMO3HAHMS: HaOJIIOJEHMe, ITOCTAHOBKA HAayYHOTrO
BOIIPOCA, BBIABIIKEHME TUIIOTE3, SKCIIEPMMEHT I10 IIPOBEpPKe I'MIIOTEe3, OObSICHEHME
HabogaeMoro sBjieHns. Omicanne pu3nuecKnux SIBJAEHU C IIOMOIIbIO MOAEJIE.

HemoHcTparp.

1. MexaHnueckue, TeIUIOBble, JJIEKTPUUYECKME, MAarHUTHbIE, CBETOBbIE

SIBJIEHMSL.

2. ®usnyeckue mpMOOPHI U MPOLEAYpa MPSIMbIX M3MEPEHMI aHAJIOTOBBIM U

1M POBBIM IMPUOOPOM.

JlaboparopHbIe paboTkI ¥ OIBITHI.

OrnpeneeHne LeHbI IeJIeHNs IIIKaIbl MI3MEePUTEIbHOro npubopa.
W3smepeHne pacCTOSTHUIA.

V3mepenne o6bEMa SKUIKOCTYU M TBEPIOTO TeJIa.

Ornpenenenyne pa3MepoB MaJjIbIX TeJL.

LA A

WsmepeHne TemriiepaTypbl IpU MOMOIIM >KUIKOCTHOTO TepMOMeTpa U
JaTuyyKa TeMIIepaTyphl.
6. IIpoBemenue mcciemoBaHusl IO IIPOBEPKE TMIIOTE3bI: JAJbHOCTb IOJIETA
IIapuKa, MyIIeHHOr0 TOPU30HTAIbHO, TEM OOJIbIlle, YeM OOJIbIlIE BHICOTA
ImycKa.

Pasznen 2. ITepBoHavasibHbIE CBEIEHMS O CTPOEHMM BEIIECTBA.

CTpoeHne BellecTBa: aTOMbl M MOJIEKYJbI, UX pasMepbl. OIbITHI,
IIOKa3bIBAIOIIME NVCKPETHOE CTPOEHME BellleCTBa.

IBuskenne uyacTtul, BeliecTBa. CBsI3b CKOPOCTM OBVMKEHMSI YaCTUL] C
TeMIiepaTypoii. BpoyHoBckoe paBimkenue, muddysus. BsaumopeicTBue YacTMuil
BeILIeCTBA: MIPUTSKEHNE Y OTTA/IKMBaHME.

ArperaTHble COCTOSIHMS BeIECTBA: CTPOEHMEe ra3oB, SKUIAKOCTEH U TBEPIBIX
(KpUCTAIMYECKMX) Tes. B3aMOCBSI3h MeKIy CBOMCTBaMM BeEILECTB B PasHbIX
arperaTHbIX COCTOAHMAX M UMX dTOMHO-MOJIEKYJIIPDHBIM CTPOE€HMEM. OCO6€HHOCTI/I
arperaTHbIX COCTOHHI/[ﬁ BOJBI.

ZeMoHcTparpm.
1. Hab6momeHne 6pOyHOBCKOI'O ABVSKEHMSI.



2. Ha6monenne nudbdysmumn.
3. Habmomenue  siBieHMH, OOBSICHSTFOIIMX CST IIPUTSDKEHVEM WA
OTTAJIKMBaHMEM YaCTUIL BEIeCTBa.

JlaboparopHbIe paboTkI ¥ OIBITHI.

1. Omenka paMaMeTpa aroMa MeETOAOM pSOIOB  (C  MCIIOJIb30BaHMEM

dortorpadui).

2. OmbIThI MO HAOJTIOAEHMIO TEIIJIOBOTO PacCIlIMpeHNs Ta30B.

3. OnbIThI 1O OOHAPYKEHUIO TEMCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSIKEHMS.

Pasgen 3. JIBuskeHue ¥ B3aMMOZEMCTBUE TeJl.

Mexannyeckoe [BUKeHMe. PaBHOMepHOe M HepaBHOMEpPHOe [BUKEHMeE.
CxopocTtb. CpenHsis CKOpPOCTb MpPM HEpPaBHOMEPHOM [ABMKeHuM. Pacueér myTtu u
BpeMEeHU JIBVKEHMS.

SIByienne uHepuuyu. 3aKOH MHepuuy. BsaumopeicTBue Tes KakK MPUUYMHA
M3MEHEeHMsT CKOpPOCTM [BMKeHus1 TesJ. Macca Kak Mepa WMHEpPTHOCTM TeJa.
[TnotHOCTh BemiecTtBa. CBSI3b IUIOTHOCTM C KOJIMUYECTBOM MOJIEKYJI B €OVHMUIIE
06bEéMa BelllecTsa.

Cwia Kak XapaKTepucTMKa B3aumonenctBust Tesl. Cuja yIpyroctu U 3aKOH
['yka. ViamepeHmne Ccuibl C TIOMOIIbIO AMHAMOMeTpa. SIBjieHue TSATOTEeHMS M Cuja
Tspkectu. Cuila TSDKeCTUM Ha Apyrux miaHetax. Bec Tena. HeBecomocTb. CrioskeHne
CWJI, HATlpaBJIEHHBIX 1O OJHOM IpsiMoi. PaBHomencTByiomias cuia. Cuaa TpeHMs.
TpeHne ckoJibXeHMs ¥ TpeHMe MOKOsI. TpeHne B IpUpPoOAe U TEXHUKE.

ZeMoHcTparpm.

Hab6moneHne MexaHMYeCKOro IBVKEHMS TeJla.

V3mepeHMe CKOPOCTY MPSIMOJIMHETHOTO ABMKEHMSL.
Hab6romeHne ssBjieHMs MHEPIIVNA.

Hab6roieHne naMeHeHMs] CKOPOCTU IIPpY B3aMMOIEMCTBUM TeJl.
CpaBHeHMe Macc 10 B3aMMOJIEICTBUIO TeT.

CrtoskeHme CuJI, HarpaBJIEHHBIX 1O OJTHOM MTPSIMOIA.

S A T L

JlabopaTropHsbIre pabOTHI ¥ OITBITHL.

1. OrmnpepeneHne CKOPOCTY PaBHOMEPHOTO IBMKeHMS (IlIapyuKa B SKUIKOCTH,
MOZEJIM 3JIEKTPMUECKOr0 aBTOMOOWIIS U TaK Jajee).

2. Ormpepenenne cpenHeil CKOPOCTM CKOJIbKEHMsSI GpycKa MM ILIapyuKa II0
HAKJIOHHOM IJIOCKOCTH.
OrnpenesieHye IVIOTHOCTY TBEPAOTO TeJIa.

4. OTbIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTssKeHus (medopMariyin)
MPY>KMHBI OT TIPUJIOSKEHHON CUJIBI.

5. OIbITbI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CUJIbI TPEHMSI CKOJIbYKEHMS OT
Beca TeJjia U XapaKTepa CONPUKACAIOLIMXCS ITOBEPXHOCTEN.

Pasnen 4. JlaBsieHue TBEPABIX TeJ, SKMAKOCTENA U ra3oB.



HaBnenne. CriocoObl YyMeHbIIIEHUST U YBeMueHus naBiieHus. JlaBjieHue rasa.
3aBUCUMMOCTh [aBjieHMs rasa OT OObEéMa, TemIieparTypbl. Ilepemaua maBiieHUS
TBEPABIMU TejlaMM, KUAKOCTSIMM M rasamu. 3akoH Ilackansg. ITHeBmaTmueckue
MaIlIMHbI. 3aBMCUMOCTb [aBJAE€HMSI >XUAKOCTM OT TayOuHbI. ['mapocraTmyeckuit
napanokc. Coobuiatoniyecs: cocynbl. I'mapaBanyeckie MeXaHU3Mbl.

AtMmocdepa 3eman u atMmocdepHoe nasieHue. [IpuuMHbl CyllleCTBOBAHMS
BO3ayIIHON ob6osiouku 3emin. OnbiT Toppuuesn. M3mepeHne aTMochepHOro
IaBjeHus. 3aBMCUMOCTb aTMOCGhEepHOro aBjeHMsI OT BbICOThI HaJl YPOBHEM MODSI.
[TpuGops! aJ1s M3mMepeHust aTMochepHOro TaBJIeHMSI.

IeicTBre KUAKOCTM U ra3a Ha MOrpy>KEHHOe B HUX Tejio. BoITasmkuBatolias
(apxumenoBa) cuia. 3akoH Apxumena. [naBanue ten. BosgyxomiaBaHue.

HemoHcTparp.

SO )

~

3aBUCUMOCTD JTaBJIeHMS ra3a OT TeEMIIEpPaTyPhI.

[Tepegaua gaBaeHNs KUIKOCTHIO U Ta30M.

Coob1aroniyecs: COCy/Ibl.

I'maopaBamueckuit mpecc.

[IposiByieHMe AeiicTBUSI aTMOCHEPHOTO JaBJIEHMS.

3aBMCUMOCTbD BbITAJIKMBAIOIIEN CUJIbI OT 00bEMA MOTPY;KEHHOM YaCTU
TeJsia U IJIOTHOCTY SKUAKOCTM.

PaBeHCTBO BbITAJIKMBAIOILIEN CUJIbI BECY BHITECHEHHOM SKUIKOCTM.

VY cyi0BMe m1aBaHMs TeJI: TIJlaBaHye MJIM TIOTPY>KeHMe TeJl B 3aBUCMMOCTHU
OT COOTHOIIIEHMS IIJIOTHOCTEN Tejia U JKUIKOCTH!.

JlaboparopHbie pabOTkI ¥ OIBITHI.

1.

WccnemoBaHne 3aBUCMMOCTM Beca TeJla B BOJie OT 0ObEMa MOTPYKEHHON B
SKUIKOCTDb YaCTy TeJa.

OmnpepneneHre  BBITAJIKMBAIONIEN  CWIbI, [OENUCTBYIOIIEM Ha  TeJIo,
MOTPY>KEHHOE B KUAKOCTb.

[IpoBepka HE3aBUCMMOCTHM BbITAJIKMBAIOIIEN CUJIbI, J€MCTBYIOILEN Ha TEJI0
B SKMJIKOCTM, OT MacCChl TeJa.

OmnbIThl, AEMOHCTPUPYIOIME 3aBMCUMOCTb BBITAJIKMBAIOIIEN  CUJIBI,
IEeCTBYIOIE Ha Tel0 B JKUAKOCTM, OT OOBEMA TIOTPYKEHHON B
SKUIKOCTDb YaCTU TeJjia U OT TJIOTHOCTU SKUAKOCTM.

KoHcTpyupoBanue apeomeTrpa WM KOHCTPYMpOBaHME JIOOKU U
ompezesieHNne eé rpy30noabEMHOCTM.

Paspen 5. Pa6oTa ¥ MOII[HOCTb. DHEpIusl.

Mexannueckas pabora. MOIIHOCTb.

IIpocThie MexaHM3MBbI: pbluar, OJIOK, HAaKJOHHas IUIOCKOCTb. IIpaBuiio
paBHOBecus pbryara. [IpuMeHeHMe rpaBuia paBHOBECHS pblyara K 6JI10Ky.



«3onotoe mpaBwio» MexaHuku. KIII mpoctbix MexaHusMoB. IIpocTeie
MEXaHM3MbI B ObITY U TEXHMKE.
MexaHnnueckass sHeprusi. KuHeTuMueckass ¥ MOTeHIMa/IbHas SHeEPrus.
[IpeBpallieH1e OJHOTO BUIA MEXaHUUYECKOM SHEPTUM B IPYroi. 3aKOH COXpaHEeHUs
SHEPrUM B MeXaHMUKe.
emMoHcTparpm.
1. IIpuMepsI MPOCTHIX MEXAaHU3MOB.
JlaboparopHbIe paboTkI ¥ OIBITHI.
1. OmnpepeneHne pabOTbl CUJIbI TPEeHUST TPU PaBHOMEPHOM ABUKEHUM TeJia
IO TOPM30HTAIbHOV TIOBEPXHOCTH.

2. HWccnemoBaHue yCJIOBUIA paBHOBECHS pbIUuara.
N3amepenne KIT]I HaKJIOHHOM TIJIOCKOCTH.

4. VzyueHue 3aKOHA COXPaHEHMS MEXaHNIECKOM SHEPIUNA.

8 KJTACC

Pasgesn 6. TerioBbie ABJIEHUS.

OCHOBHbIE TIOJIOXKEHUSI MOJIEKYJIIPHO--KMHETUUYECKOM TeOpuM CTPOEHMS
BemectBa. Macca u pasmepbl aTOMOB M MoOJjieKyJl. OIbIThI, MOATBEPsKOAIOIIe
OCHOBHbBI€ MOJIOKEHMSI MOJIEKYJIIPHO-KMHETUUECKOV TEOPUA.

Mogenn TBEpOOro, >KUAKOTO M Ta3000pa3sHOrO COCTOSHMI BeIlllecTBa.
Kpucranmmueckne n amopdusbie Tena. OObSICHEHME CBOJMCTB I'a30B, JKUIKOCTEN U
TBEPABIX TeJ HAa OCHOBE IIOJIOKEHUI MOJIEKYISIPHO--KMHETUYECKOM TEeOPUN.
CmaunBaHye ¥ KanuUIIpHbIe sBjieHMs. TerioBoe paciipenne u ckaTue.

Temneparypa. CBsSI3b TeMmepaTypbl CO CKOPOCTbIO TEIJIOBOI'O IBVKEHUS
yactull. Buyrpenuss osHeprus. CrocoObl M3MeHEHMsI BHYTPEHHEM SHEeprUM:
Temnionepesaya u CcoBepIlIeHne pabOThI. Bugpl Teryionepeaaun:
TeIUIONPOBOIHOCTD, KOHBEKIINS, U3JTyUeHMe.

KonmuectBo TemioTel. YaenbHasd TENJIOEMKOCTb BellecTBa. TerioodMeH U
TEeIJIOBOE paBHOBecHe. YpaBHEHMe TeIuioBoro OajaHca. IlmaBieHme u
OTBEpAEeBaHMe KPUCTA/UIMUECKUX BeIIeCTB. YIeJbHas TeIyioTa IIaBJIeHMs.
[TapoobpasoBanme u KoHAeHcaums. Mcmapenme. Kumenme. YpenbHas Terwiora
nmapooOpasoBaHMsl. 3aBUCUMOCTb TeMIlepaTypbl KUIIEHUSI OT aTMOCHEPHOrO
JaBJIeHMSI.

BiiaskHOCTB BO3TyXa.

OHeprus TolumBa. Y IeJabHas TeIIoTa CrOpaHus.

[Tpunuymnbl pabotbl TemoBbiX asuratesiein KIIJ TemmoBoro mBurareis.
TerutoBbIe ABUTATENN U 3aIIATA OKPYSKAIOILIEN Cpebl.

3aKOH COXpaHeHMs ¥ IIPEBPAIEHNSI SHEPTUM B TEIIOBBIX ITPOLIECCaX.

ZeMoHcTparpm.
1. HabmomeHne 6pOyHOBCKOTO IBVKEHMS.
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10.
11.
12.
13.

Hab6monenne guddysun.

Hab6ronenne siBjieHU CMauMBaHMS M KalIWMJUISIPHBIX SIBJIEHUIA.
Hab6sromeHme TenioBoOro paciuMpeHms TeJl.

V3meHeHMne maBjieHMsI rasa IMpM M3MeHeHuM OObEMa M HarpeBaHUU WU
OXJIKIEeHUM.

[IpaBuia usMepeHus: TeMrepaTyphbl.

Buabl Ternonepenayn.

OxnaskgeHue mpy CoBepiieHnn padoThl.

HarpeBanue 1pu coBepilieHy pab0OThl BHEIITHUMM CUJIAMM.
CpaBHeHMe TEIIJIOEMKOCTEN Pas/IMIHbIX BEIIECTB.
Haobmonenne kumeHmsl.

Hab6romeHne mocTosIHCTBA TEMITEPATYPhI ITPY IIaBJIEHNM.
Mopesnu TemnoBbIX JBUTaTeIe.

JlaboparopHspIe paboThI i OIBITEL

1.
2.
3.

10.
11.
12.
13.

O1bIThI 110 06HAPYKEHUIO AEMCTBUSI CUJT MOJIEKYJITPHOTO IMTPUTSIXKEHMS.
OnbIThI IO BRIPAIIMBAHMIO KPUCTAJIJIOB ITOBAPEHHOM COJIM MJIM caxXapa.
OmnbITel IO HAOJIIOAEHNUIO TEIVIOBOTO pacIIMpeHMsl ra3oB, KUIKOCTEN U
TBEPObIX TeJI.

Onpepenenne gaBjaeHNsI BO3OyXa B OaJIJIOHE IIIPHUIIA.

OnbIThl, AEMOHCTPUPYIOLLIME 3aBUCUMOCTD aBJIEHMS] BO3IYyXa OT €ro
00BEMA M HarpeBaHMS MUJIM OXJIASKIEHMS.

[TIpoBepKa rumnoTe3sl JIMHEITHOM 3aBMCUMOCTY AJIMHbBI CTOJIOMKA SKUIKOCTHU
B TEPMOMETPUUECKOM TPYOKE OT TEMIIEPATYPHI.

Habmonenne wusMeHeHUSI BHYTpPEHHEM DOSHEpPrMM Teja B pe3ysbTare
Terionepenaun 1 padoThl BHEIITHUX CUJL.

WccnepoBanne siBjIeHNST TEIIJIOOOMEHA TPV CMEIIMBAHUM XOJIOTHOM U
ropstueii BOMBI.

Omnpenenenne  KOAMYECTBA  TEIUIOTbI, TIOJYUYEHHOTO BOJOM  IIpU
TeIJI000MeHe C HarpeThbIM MEeTa/UTMUECKUM LIVJIMHIPOM.

OnpepeneHne yaeabHOM TEIJIOEMKOCTY BeIlleCTBa.

WccnemoBaHue mpoiiecca McapeHusl.

OnpepeeHne OTHOCUTEIbHOM BJIasKHOCTM BO3AyXa.

Onpepenenne yaebHOM TEIUIOTHI IIJIABJIEHMS JIbIA.

Paszpen 7. DieKTpuuecKye ¥ MarHUTHBIE SIBJIEHMS.

OnekTpusaiusa Tesq. JIBa poma 3JIEKTpUUECKMX 3apsaoB. Bsaumopelictsue
3apsDKeHHBIX Tejl. 3akoH KysjoHa (3aBMCMMOCTD  CUJIBI  B3aMMOMEMCTBUS
3apsiKEHHBIX TeJT OT BEJIMUMHBI 3apSIIOB U pACCTOSTHUSI MEKITY TeJlaMMu).

OnekTpuyeckoe Tmojie. Hampssk€HHOCTb 3jeKTpuueckoro mosid. [Ipuuimn
CYTIEepIIO3ULINM JIEKTPUUECKMX T10JIeN (Ha KaueCTBEHHOM YPOBHE).



Hocurenn s3nekTpUUecKUX 3apsioB. DJIeMEHTApHbIN 3JIEKTPUUECKUA 3apsiy.
Ctpoenne artoma. IIpoBogHMKM ¥  AUDJIEKTPUKU. 3aKOH  COXpaHEHMS
37IEKTPUUECKOTO 3apsiza.

OJIeKTPUYECKMIA TOK. Y CJIOBUSI CYIIECTBOBAHMSI 3JIEKTPUUECKOI'O TOKa.
VICTOUHMKM TIOCTOSIHHOTO TOKa. [lelCTBUSI 2JIEKTPUUYECKOrO TOKa (TeIjioBoe,
XUMMUUYECKOe, MarHUTHOE). DJIEKTPUIYECKUI TOK B SKUIKOCTSIX U rasax.

OnexkTpuyeckas 1enb. Cuyia ToKa.  ODJIEKTpUUYeCkoe  HalpsbkeHue.
ComnpoTuBieHne MPOBOOHMKA. YeJIbHOE COMPOTHUBJIEHME BellecTBa. 3akoH Oma
oy yuactka memu. [locnegoBaTesibHOe UM Iapa/UieJibHOE — COeTHEHMe
MTPOBOTHUKOB.

Paborta ¥ MOIIIHOCTh 3JIEKTPUYECKOTO TOKa. J3akoH [Ixkoyns-JleHiia.
OJIeKTpuYeckue el U IMOoTpeduTesM 3JIeKTpudeckon sHeprum B 6biTy. KopoTkoe
3aMbIKaHMeE.

[TocTossHHbIE ~ MarHUTBL.  B3aumopencTBMe  MOCTOSIHHBIX ~ MAarHUTOB.
MaruuTtHoe mojie. MaruuTHoe 1oJjie 3eMJIM U ero 3HaueHue JJIs SKM3HU Ha 3eMiie.
OnpiT  Opcrema. MaruutHoe 10Jie  3J€KTPUUYECKOrOo ToKa. [IpuMeHeHme
9JIEKTPOMAarHmMTOB B TeXHUKe. JleliCTBMe MarHUTHOTO I10JIS Ha MPOBOIHNUK C TOKOM.
OJIeKTpOoABUTraTe/ib TOCTOSTHHOTO TOKa. Vcrmosib3oBaHMe 3JIeKTpOIABUTraTesie B
TeXHUYECKUX YCTPOMCTBAX M Ha TPAHCIIOPTE.

Omnbitel Dapanest. SIBieHne snekTpoMarHMTHOM MHAyKuuu. [IpaBuio JleHia.
OJIeKTporeHepaTop. CniocoObl MOJTyYeHUSsI 37IEKTPUUECKOM SHEpPIrUun.
OJIeKTPOCTAaHIIMM Ha BO30OHOBJISIEMbBIX MCTOUHMKAX SHEPTUM.

ZeMoHcTparpm.

OJIeKTpU3a1ys Tel.

IIBa popa 2/IeKTpUUECKMX 3apSIIOB M B3aMMOAENCTBIE 3aPSI’KEHHBIX TeJL.
Y CTpPONCTBO U IENCTBME 3JIEKTPOCKOTIIA.

OJIeKTpOCTaTUIeCKasl MHIYKIIMSI.

3aKOH COXpaHeHMs 3JIEKTPUIECKUX 3apSIIOB.

[TpoBOTHMKM U IUIIEKTPUKIA.

MogenpoBaHe CUJIOBBIX JIMHUI 3JIEKTPUUECKOTO TTOJIS.

M cTOYHMKM TTOCTOSTHHOT'O TOKA.

L 0 N o Uk w N e

IleiicTBYS 3JIEKTPUUECKOTO TOKA.
. DJIEKTPUYECKUM TOK B SKUIKOCTH.
. 'a3oBsIi1 pasps,.
. I3mepeHne cujbpl TOKa aMIIepMETPOM.

I
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. I3mepenne 3/1eKTprIeCcKOro HanpsisKeHusl BOJIbTMETPOM.

. PeocTar 1 MarasuH cornpoTHUBIEHMIA.

. BzaumopeiicTBue IMOCTOSIHHBIX MarHUTOB.

. MonenupoBaHue HEBO3MOXXHOCTH pa3fie/ieHNs TTOJIF0COB MarHuTa.
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17.
18.
19.
20.
21.
22.
23.
24.

25.

MopenpoBaHyie MarHUTHBIX T0JIeN IOCTOSTHHBIX MarHUTOB.

OmngwIT Ipcrena.

MaruuTtHoOe noJjie Toka. DJIeKTPOMarHur.

HeiicTBMEe MAarHUTHOTO TOJIsI Ha TPOBOAHMK C TOKOM.

OeKTPOoBUTraTe b TOCTOSIHHOTO TOKaA.

VccenoBaHue SIBJI€HUS 3JIEKTPOMAarHUTHOM MHIYKIIVN.

OnbiTer @apages.

3aBMCUMOCTb HampaBjeHMs WHOYKIMOHHOTO TOKa OT YCJIOBUM €ro
BO3HMKHOBEHMSI.

OJeKTporeHepaTop MOCTOSSHHOTO TOKaA.

JlaboparopHbIe paboTkI ¥ OIBITHI.

1.
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10.
11.

12.

13.

14.

15.

16.

OmnbIThl MO HAOJMIONEHUIO JJEKTpMU3alMM TeJl WHAYKIMEeN WU TIpu
COIIPUKOCHOBEHUM.

WccnenoBanme HeCTBUS 3JIEKTPUYECKOTO IIOJII HA IIPOBOAHUMKU U
IDJIEKTPUKIA.

Cobopka 1 mpoBepka padboThI 3JIeKTPUUYECKON ey ITOCTOSTHHOT'O TOKa.
V3mepeHne 1 peryampoBaHye CUJIbI TOKa.

M3mepeHne 1 peryampoBaHye HalpssKeHMsI.

WccnenoBaHue 3aBMCUMOCTM CUJIBI TOKA, MOYILEro 4epe3 pe3ucTop, OT
COITPOTHUBJIEHNS PE3UCTOPA U HATIPSKEHMS Ha Pe3NCTOpe.

OmnbIThI, IEeMOHCTPHUPYIOLLe 3aBUCUMOCTD 9JIEKTPUYECKOTO
COTPOTUBJIEHMST TIPOBOAHMKA OT €ro JIMHBI, TJIOMIAAY ITOMEePeuyHOro
CeueHMsI ¥ MaTepuasa.

[IpoBepka IMpaBwiIa CJIOXKEHMS HaIpsDKeHUM TMpU  II0CJIeIoBAaTeIbHOM
COeIVMHEeHUN IBYX Pe3UCTOPOB.

[IpoBepka mpaBmja OJjs1 CMJIbI TOKA MpPY TNapaUIeJIbHOM COeOVHEHUN
PE3UCTOPOB.

Ornpenenerne paboThI 3JEKTPUIECKOTO TOKA, MAYIIIETO Uepe3 pe3ncTop.
Ormpenenenne MOIIHOCTM — JIEKTPMUECKOTO TOKa, BbIAEISIEMOV Ha
pesucTope.

WccnemoBaHne 3aBUCMMOCTYM CUJIbI TOKA, MAYIIETO 4yepe3 JIAMIIOUKY, OT
HaIpsDKeHMs Ha Hell.

Omnpenenenne KIIJI HarpeBares.

W ccnemoBaHye MarHUTHOTO B3aMMO/IEMCTBYSI TIOCTOSTHHBIX MarHUTOB.
V3ydyeHne MarHMTHOTO IIOJSI  TIOCTOSIHHBIX ~ MarHMTOB IIpU  UX
00beAVMHEHUY U pa3aeIeHNUN.

WccnenoBaHue OeiiCTBUS 3JIEKTPUUECKOTO TOKA HA MAaTHUTHYIO CTPEJIKY.



17. OnbITBI, [AEMOHCTPUPYIOLIME 3aBUCMMOCTb CWIbl  B3aMMOAEUCTBUS
KaTyIIKM C TOKOM M MarHuMTa OT CWIbl TOKa M HamIpaBjJeHUs TOKa B
KaTyIlIKe.

18. Mi3yueHne eiCTBUSI MAarHUTHOTO TOJIS1 HA ITPOBOJHMUK C TOKOM.

19. KoHcTpynpoBaHme 1 nsyueHne paboThl 3JIEKTPOIBUTATEISI.

20. ismepenne KII]I sasiekTpogBuraTebHOM YCTaHOBKM.

21. OmBITBI IO  MCCTEOOBAHUIO SIBJIEGHUSI 3JIEKTPOMArHUTHOM MHIYKIIAMN:
MCc/ieloBaHMe WM3MEeHEHMI 3HaueHMus] M HallpaB/eHUs WMHIYKIMOHHOTO
TOKa.

9 KJIACC

Pasgen 8. MexaHn4yeckyue ABJIEHUS.

MexaHnnueckoe naBikeHne. MatepuanbHasi Touka. Cucrema OTCU€Ta.
OTHOCUTENTLHOCTh MEXaHMYEeCKOTO [OBVSKeHMs. PaBHOMepHOe IMpSMOJIMHEHOe
nBmskeHne. HepaBHoOMepHOe TpsiMosHeHOe ABvokeHne. CpenHsis M MTHOBEHHasT
CKOPOCTb TeJjia IpY HepaBHOMEPHOM ABVKEHUNA.

Yckopenne. PaBHOyckOpeHHOe TMpsIMOJIMHeHOe nBuskeHue. CBoOoOmHOE
nageHne. OnbiTel I'ammes.

PaBHOMepHOe OBUsKEeHMEe MO OKPYKHOCTM. Ilepmonm m dacTtoTa oOpallleHus.
JInneltHas u yryioBas ckopoctu. LleHTpocTpeMuTe/IbHOE YCKOPEHME.

[TepBoiin 3akoH HbioTona. Bropoit 3akon Hetotona. Tpetuit 3akod HeioToHa.
[IpyHUMIT CyTIepIIO3ULINA CUJL.

Cwa ynpyrocti. 3akoH I'yka. Cusa TpeHusi: cusia TpeHMsI CKOJIbXKeHMsI, CiJia
TPEHMSI TTIOKOSI, IPYTMEe BUIbI TPEHMSI.

Cwia TSDKeCTM M 3aKOH BCEMUPHOTO TSTOTEHMs. Y CKOpeHMe CBOOOIHOTO
nagenus. [Bmkenne 1wiaHer Bokpyr CosHia. IlepBas KocMudeckass CKOpPOCTb.
HeBecomocTp 1 neperpysku.

PaBHOBecue maTepuasibHOM TOUYKM. AOGCOTIOTHO TBEpIoe Teyio. PaBHOBecue
TBEPOTO TeJIa C 3aKPEIJIEHHOM OChIO BpaliieHust. MoMeHT cuiibl. LleHTp TsDKecTn.

Nmnynbe Tena. MismeHeHne mmmysiabca. UMIyabe cuiibl. 3aKOH COXpaHEHUSs
MMITYJIbCa. PeakTuBHOE IBMsKEHMeE.

Mexannueckass pabora M MOIIHOCTb. Pabora cuyl TsDKeCTH, YIPYroCTH,
Tpennsi. CBsi3b sHeprum U paboTsl. [loTeHIMaNbHAS SHEPTrHs TeJla, MTOTHSITOTO Haf,
MTOBEPXHOCTHIO 3eMyn. [ToTeHIMaNIbHAS SHEPTUST C3KATOM MPY>KMHbL. KiHeTuueckas
sHeprus. TeopemMa O KMHETMUYECKON SHEPruy. 3aKOH COXPaHEHMS MeXaHMUeCKOM
SHEPIrumn.

HemMoHcTparpm1.

1. HabmonmeHne MexaHMUeCKOTO IBMKEHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJl

OTCYETA.
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8.
9.

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

CpaBHeHMe Ty Tel U TPAEKTOPUI OBUSKEHMSI OIHOT'O U TOTO JKe TeJia
OTHOCUTEJIbHO Pa3HbIX TeJl OTCUETA.

M3mepeHe CKOPOCTM U YCKOPEHMSI IPSIMOJIMHEITHOTO IBVKEHMSI.
VccnenoBaHne MpM3HAKOB PaBHOYCKOPEHHOTO IBUsKEHMSI.

HabsoneHne qByykeHNsI Tesia Mo OKPYKHOCTH.

HabtogeHne MexaHMUeCKUX SIBJAEHUN, IIPOUCXOASIINX B CUCTEME OTCUETA
«Tenexxka» mTpM €€ paBHOMEPHOM ¥  YCKOPEHHOM [IBVDKEHUU
OTHOCUTEJIbHO KabuHeTa (pU3UKM.

3aBMCUMOCTb YCKOpPEHMSI TeJla OT MacChl Tejla U AeMCTBYIOIeN Ha Hero
CUJIBL.

HabstoneHne paBeHCTBa CUJI ITPY B3aMMOJ€/ICTBUM TeJl.

3MeHeHMe Beca TeJia IIpy YCKOPEHHOM ABVKEHUM.

[Tepemaua MmMITyJibca mpy B3aMMOAEMCTBUM TeJL.

[Ipeo6pa3oBaHus 3HEPTUM MPU B3aMMOIEMCTBUN TeJl.

CoxpaHeHMe UMITYJIbCa ITPY HEYIIPYTOM B3aMMOIEICTBUA.

CoxpaHeHMe UMITYJIbca Mpy aBCOTIOTHO YIIPYTOM B3aMMOAENCTBUM.
HabstoneHne peakTMBHOTO ABUsKEHMS.

CoxpaHeHye MeXaHMUYeCKO SHEePT MM IIPY CBOOOTHOM MaieHIMN.
CoxpaHeHMe MeXaHNUYeCKOM SHepruu Mpu ABVKEeHUM TeJla MO, AeCTBUEM
MPY>KUHBI.

JlaboparopHsbIe paboTkI ¥ OIBITHI.

1.

KoncrpynpoBanme Tpaxkra ISl pasroHa M OaJIbHEMIIET0 PaBHOMEPHOTO
IBVKEHUS IIapUKa VN TEJIEXKKI.

OmnpeneneHnne cpemHel CKOPOCTM CKOJbKEHUSI OpycKa MM IBUSKEHMUS
IIIapyKa M0 HaKJIOHHOM IJIOCKOCTM.

OmnpepnenieHne yCKOpPeHMSI Tejla IPU PAaBHOYCKOPEHHOM BVKEHUM IO
HaKJIOHHOM TIJIOCKOCTH.

WccnenoBaHue 3aBUCUMOCTM IIYTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
IBVKEHUM 6€e3 HauaIbHOM CKOPOCTH.

[IpoBepka TruMOTE3bl: €CJAM TMPU PABHOYCKOPEHHOM [BIMKEHUM O6e3
HAyaJIbHOM CKOPOCTM ITYTM OTHOCSITCSI KaK psi, HEUYETHBIX 4UMCeJ, TO
COOTBETCTBYIOIIME MPOMEXKYTKM BpEMEHM OVHAKOBBI.

WccnemgoBanue 3aBUCMMOCTM CUJIbBI TPEHMSI CKOJBKEHUSI OT CUJIbI
HOPMAJIbHOTO JTaBJIEHMSI.

Onpenenenne Ko3pduiieHTa TPeHMs CKOJIbXKEHMSI.

OrnpeneeHne >KECTKOCTY TPYSKMHBL.

Omnpepnenenne pabOThl CUJIBI TPEHMS IIPM PaBHOMEPHOM [IBVDKEHUM TeJa
10 TOPU3OHTAIBHOM TTOBEPXHOCTH.



10. Onpenenienne paboThl CUJIbI  YIOPYTOCTM TMpU TOABEME TIpysa C
JICITOJIb30BaHMEM HEeNOABVKHOI'O U MOABVKHOIO 6JIOKOB.

11. I3yyeHne 3aKOHa COXpaHEHUS SHEPTUM.

Pasgen 9. Mexannueckyue KoyieOaHus 1 BOJIHBI.

KonebatenbHoe nBuskeHre. OCHOBHbIE XapaKTEPUCTUKM KOjaeOaHU: TIepUo/,
YyacToTa, aMIUIMTyaa. MaTeMaTUUeCcKuin U MPY>KUHHbIM MasiTHUMKU. [IpeBpaiiieHne
SHEPTUM IIPU KoJiedbaTeIbHOM IBVKEHUNA.

3aTyxallye  KoJyiebaHMs. BoiHy>XKIeHHble  KOJieGaHMsI. Pe3onaHc.
Mexaunueckme BoJyiHbl. (CBOJCTBA MeXaHMYECKMX BOJIH. IIpomosibHbIE U
rorepeyHble  BOJIHBI. [IJiMHA BOJHBI M CKOPOCTb €€  pacHpoCTpPaHEHMS.
MexaHnyecKkye BOJIHbI B TBEPJIOM TeJie, CEICMUYECKYe BOJTHBI.

3ByK. ['poMKoCTb 3ByKa M BbicOoTa ToHa. OTpakeHue 3ByKa. MHPpas3Byk u
YJIbTPa3BYK.

HemoHcTparp.

1. HabmromeHnne KosebaHuit TeJl IO, JeVICTBUEM CUJIbI TSIKECTU U CUJIbI
VIIPYTOCTH.

Hab6stoneHne kosebaHmii rpy3a Ha HUTU U Ha TIPY>KUHE.

Hab6romeHne BhIHY>KIEHHbBIX KOJIeOaHMII 1 pe30HaHCa.

PacmpocTpaHeHye mpoI0bHBIX U ITOTIEPEYHBIX BOJIH (Ha MOJIEIN).

Hab6sroieHne 3aBMCMMOCTY BICOThBI 3BYKa OT YaCTOTHI.

AKyCTMUYeCKII pe30oHaHC.

JlaboparopHbie pabOTkI ¥ OIBITHI.

1. OrmpeneneHme 4YacTOTbl U Ilepuoma KojgebaHMI  MaTeMaTU4eCcKOro
MasITHMKA.

2. OrmpenesieHne 4acTOThI M TIepMOAA KOJIeOaHN M MPYKMHHOTO MasiTHMKA.
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3. HccmemoBaHme 3aBMCUMMOCTY ITepHOIa KOJIeOaHN ITOJBEIIEHHOI'O K HATU
I'py3a OT JJIMHbBI HUTH.
4. WccnepoBaHye 3aBUCHMMOCTHM MEPUOAA KOJeOaHU PY>KMHHOTO MasiTHMUKA
OT Macchl rpys3a.
5. IIpoBepka He3aBUMCUMOCTHM epuoga KojaebaHuii rpysa, HOABEIIeHHOTO K
HUTH, OT MacChl rpy3a.
6. OmbITbI, OEMOHCTPUPYIOIIME  3aBUCMMOCTb  Iepuoda  KojiebaHuin
MPY>KMHHOTO MAsITHMKA OT MaCChl IPy3a U SKECTKOCTU IIPY>KMUHBI.
7. VsmepeHme ycKOpeHMst CBOOOTHOTO IaIeHMsI.
Pasznen 10. DyieKTpoMaruuTHOE I0JIE U 3JIEKTPOMarHUTHBIE BOJIHBI.
OJIEKTPOMAarHuTHOe  IIoJjie.  ODJIeKTpOMarHuTHble  BoyiHbI.  CBOMCTBa
9JIEKTPOMArHMUTHBIX BoOIH. IlIKasa 3J/IeKTpOMarHUTHBIX BOJH. lcmosb3oBaHue
9JIEKTPOMArHUTHBIX BOJIH JIJISI COTOBOM CBSI3N.



OnekTpomMarauTHast mpuponaa cseta. CKOpoCTh cBeTa. BoIHOBbIE CBOJICTBA
cBeTa.

emMoHcTparpm.

1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.

2. BosHoBBIE CBOJICTBA CBeTA.

JlaboparopHbIe pabOThI J OIBITHL

1. M3yueHne CBOJMCTB 3JIEKTPOMArHUTHBIX BOJIH C IIOMOIIbIO MOOMJIBHOTO

TesieoHa.
Pasgen 11. CBeTOBBIE SIBJIEHUS.
JlyueBasi Mo elb cBeTa. HNcTouHuKku cBeTa. [IpssmonHeHoe

pacnpocTtpaHeHue cBeta. 3atmenus: Conxia u JIyabel. OTpaskenue cBeta. [Inockoe
3epKajio. 3aKOH OTpaKeHMsl CBeTa.

[Ipeomsienne cBeta. 3aKOH IIpejioOMJIeHMsI cBeTa. I[losHOe BHYTpeHHee
oTpakeHMe cBeTa. VICIoJib30BaHME IIOJIHOTO BHYTPEHHEIOo OTpakeHus B
OITUYECKMX CBETOBOAAX.

JInaza. Xom sayuer B JmH3e. OnrTmueckast cucreMa @oToarapara,
MMKPOCKONAa ¥ Tejieckoma. ['1a3 Kak oITuyeckas cCUCTeMa. biM30pyKoCcTb u
IaJIbHO30PKOCTb.

Pasznoskenne Oemoro cBerta B crekTp. Ombithl HpiloToHa. CroskeHue
CIIEKTpaJIbHbBIX 1IBETOB. [ucrepcus ceera.

ZeMoHcTparpm.

[TpsimonuHeliHOe pacpoCcTpaHeHNe CBeTa.

OrpaykeHue cBeTa.

ITosryueHme 1306paskeHMIi B IJIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3epKaJiax.
[IpenomneHue cBera.

OnTuueckuyi CBETOBO/I.

XoJ Jiyuei B COOMparoILei JIMH3e.

Xo[ Tyueii B pacCeuBaroIeN JIMH3e.

[Tomyyenne M306paskeHMIi C TOMOIIIBIO JIMHS.
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[TpuuIum nectBus poToarnmnapara, MMKPOCKOTIA U TeJleCKora.
10. Mopenb riasa.
11. Pa3yioskeHue 6e10ro cBeTa B CIIEKTP.
12. [Toyuenne 6e/10ro cBeTa Mpy CJIOSKEHNUM CBeTa pasHbIX I[BETOB.
JlabopaTropHsbIre pabOTHI ¥ OITBITHL.
1. MccnemoBaHue 3aBMCMMOCTHM yIJIa OTPaykeHMs CBETOBOTO JIyua OT yrJjia
nageHus.
M3yueHne xapaKTepPUCTUK M300paskeHusI IIpeMeTa B IJIOCKOM 3epKaJie.
3. HccnemoBaHie 3aBMCHMMOCTH YTJia IIPeJIOMJIEHNSI CBETOBOIO JIy4a OT yIJjia
mafeHus Ha TPaHNIIe «BO3LYX—CTEKJIO».



4. TlomyueHne n306paskeHMi C TIOMOIIbIO COOMPAIOILIEN JINH3bI.

Onpepnenenye GOKYCHOTO PaCCTOSIHUSI ¥ ONITUUECKON CMJIbI COOMpaloIein
JIVH3BI.

OrmbIThI IO Pa3JIOKEHMIO OEJI0ro CBETa B CITEKTP.

OmbIThI IO BOCIPUSITUIO IIBETA MPEIMETOB IpU MX HAOJIOIEeHUM uepes
IIBETOBbIE (PUJIBTPHI.

Pasgen 12. KBaHTOBBIE SIBIEHUS.

OmnbiThl Pesepdopna u maHerapHass mogenb atroma. Mopenb atroma bopa.
WcmyckaHue u IorJioleHne cBeta atoMoM. KBaHThI. JIMHeyaThie CIIeKTPHI.

PagmoaktuBHOCTb. Asbda-, 6eTa- 1 ramma-usiaydenusi. CTpoeHue aTOMHOTO
sapa. HyknoHHas wmogenb aTtomHoro sapa. WMsorombl. PagmoakTuBHBIE
npeBpaiienus. [lepmop moaypacnaga aTOMHBIX SiIep.

SlmepHble peakiuy. 3aKOHbI COXPaHEHMS 3apSOBOTO M MacCCOBOTO UMCEJI.
OHeprust cBsI3M aTOMHBIX smep. CBSI3b Macchl M SHepruu. Peakiumm cuHTesa u
nenerust saep. Microunuku sHepruy CoJHIIA U 3BE3]I.

SlmepHast sHepretuka. [leMCTBMUS PagMOAKTUBHBIX WM3JIYUYEHUI Ha SKUBBIE
OpraHM3MBblI.

HemoHcTparp.

CHexkTpbl U3JTyUYEeHUS U OTJIOIIEHMSI.

CnexkTpbl pa3/IMYHbBIX Ia30B.

CniekTp Bomopoa.

Hab6sromenne TpekoB B Kamepe BuibcoHa.

Pabora cuétunka MOHU3UPYIOIIUX U3TyUEeHU.

Perucrpaiius usydeHus NpUPOIHbIX MUHEPAJIOB U IIPOAYKTOB.

JlaboparopHsbIe paboTkI ¥ OIBITHI.

1. HabGmromeHye CIJIOIIHBIX M JIMHEMYATBIX CIIEKTPOB U3JTyYEHMS.

2. WccnemoBaHue TPeKOB: M3MepPeHMe SHEPrUy YaCTULbI II0 TOPMO3HOMY

yTH (1o otorpadusim).

3. MsmepeHue pagmoakTUBHOro (oHa.

IToBTOpKTENILHO-0600ILAIOIIMIA MOLY/Ib.

[ToBTOpHUTEILHO--0000IIAIONIMIA MOIYJ/Ib IIpeIHA3HAUEH IJISI CUCTEeMaTU3aIUN
M 000OILeHMSI  MNpPeIMEeTHOrO  COAepsKaHMsI UM OIbITa  AesSTeJIbHOCTH,
MIPMOOGPETEHHOTO TIPU MU3YUYEHUM BCEro Kypca GU3MKM, a TakkKe AJIsT TOATOTOBKU K
OCHOBHOMY TOCYIapCTBEHHOMY 5K3aMeHy 1o GusuKe i O0O0ydaroImxcs,
BBIOPABIINX 3TOT YUEOHbIN IIpeIMeT.

[Tpy u3yueHUM TaHHOTO MOAYJISI PEaU3YIOTCS U CUCTEMATUIUPYIOTCS BUIIbI
IesTeJIbHOCTY, Ha OCHOBE KOTOPBIX OOecIeunuBaeTcs OOCTVKEeHMEe IPeIMeTHbBIX U
MeTamnpeaMeTHbIX  IJIAHMPYEMbIX  pe3yJabTaTOB  OOyueHms, (QOpPMUPYETCS
€CTeCTBEHHOHAYYHas] I'PaMOTHOCTb: OCBOEHME HAyYHBIX METOMOB MCCJIeOOBAHMS
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SIBJIGHUM TIPUPOIObl M TEXHMKM, OBJIaJleHMe YMEHMUSIMU OOBSICHATh (u3MuecKkue
SIBJIEHVSI, TIpMMeHSsI TOJIydeHHble 3HaHMsl, pellaTh 3aJayM, B TOM 4uUCje
KaueCTBEHHbIE U SKCIIepYMeHTaJIbHbIE.
[IpvHIMTIMATBHO [esTeIbHOCTHBIM XapaKTep JAaHHOTO pasfeia pean3yeTcs
32 CYET TOro, YTO OOyyYalolyecss BBITIOJHAIOT 3aJaHusl, B KOTOPBIX UM
npeJJiaraeTcs:
Ha OCHOBe TIOJIyUeHHbIX 3HAHMM paClO3HaBaTb M HAyYHO OOBSICHSTH
dbusnueckue sIBJeHMS B OKPYKaloIlei MpuUpojie 1 MOBCeTHEBHOM SKU3HM;
MCII0JIb30BaTh HAay4YHble MeTOZbI UCCaeqoBaHusI GU3NUECKNX SIBIEHMUIA, B TOM
yycIie AJj1sl MPOBepPKY IUIOTe3 U MOJTyueHUsT TeOPeTUIYeCKMX BbIBOJOB;
OOBSICHITh Hay4yHble OCHOBBI Hambojiee BasKHBIX AOCTMKEHUI COBpPEMEHHBIX
TEeXHOJIOT I, HaIlpuMep, ITPaKTUUECKOTO MCITOIb30BaHNST PA3/IMUHBIX MCTOYHMKOB
9HEePrUM Ha OCHOBe 3aKOHAa IpeBpallleHys] M COXpaHeHUSI BCeX M3BECTHBbIX BUIOB
SHeprumn.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHSA IIPOI'PAMMBI
I10 ®PU3UKE HA YPOBHE OCHOBHOI'O OBLIIEI'O ObPA3OBAHUMS

I/IBY‘IGHI/IG (I)I/I?J/IKI/I Ha YPOBHE OCHOBHOTI'O O6LL[€1"O 06p830BaHI/IH HaIlpaBJIEHO

Ha TOCTVKEHME JIMUHOCTHBIX, MeTallpeMEeTHbBIX U IMPeIMEeTHbIX 00pa30BaTe/IbHbIX
pe3yJIbTaToB.

B pesyibraTe nzyueHus (pusMKy Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3soBaHMs

y O6yan-OLLIEI‘OCH 6y,U,YT C(I)OpMI/IpOBaHbI dienyronye JIMYHOCTHbIE PEe3yJIbTaThl B
YacCTu.

1) maTpMoTHYECKOTO BOCIIUTAHMUS:

[J mposiBJIeHMe MHTepeca K MCTOPUM ¥ COBPEMEHHOMY COCTOSIHUIO POCCUIICKOM
busnueckoit HayKu;

(] IIeHHOCTHOE OTHOIIIEHME K JOCTVDKEHMUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpakgaHCKOIO ¥ JYXOBHO-HPABCTBEHHOT'O BOCITMTAHMSI:

[} TOTOBHOCTh K aKTMBHOMY YYaCTUIO B OOCYKIAEHMM OOIIECTBEHHO 3HAUMMBbIX
M OTUYECKMX mpoOJieM, CBSI3aHHBIX C IIPAKTUUYECKUM IIpMMEHEHMEeM
JOCTVDKEeHU (DU3UKY;

[] ocosHaHMe BaskHOCTM MOPaJbHO--3TUUYECKUX TPUHIIAIIOB B AESATEbHOCTU
YUEHOrO;

3) 3CTeTUYECKOro BOCIIMTaHMSI:

[] BOCIIpUSATHME 3CTETUYECKMX KauecTB (M3MUECKON HAyKU: €€ TapMOHUYHOIO
ITOCTPOEHMSI, CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;

4) eHHOCTY Hay4YHOro ITO3HAHMS:

[] ocosHaHMe IIEHHOCTM (PU3NMYEeCcKoil HayKyM KaK MOIIHOIO MHCTPYMEHTa
MMO3HAHMSI MMPA, OCHOBBI Pa3sBUTUSI TEXHOJIOTMI, BayKHEMIIIEN COCTaBJISIOIIEN
KYJIbTYPbI;

[] pa3BuUTHME Hay4dyHOM JHOOO3HATENbHOCTM, MHTEpeca K MCCJIeIOBaTeIbCKOM
IeSTeIbHOCTY;

5) bopmmpoBaHMs KyJIbTYpbI 30OPOBbS ¥ SMOIIMOHAIBHOIO 6JIaroIoTyums:

[] oco3HaHMe IIEHHOCTM 0e30macHOro obpasa >KM3HM B COBPEMEHHOM
TEXHOJIOTMYECKOM MMpe, Ba’KHOCTM IIpaBu 0Oe30MacHOTO TOBeNeHMus Ha
TpaHCIIOPTe, Ha JOporax, C 3JIEKTPMUECKMM U TEIUIOBbIM OOOpyAOBaHMEM B
IOMAIITHUX YCJIOBUSX;

] chopmupoBaHHOCTb HaBbiKa pedJeKkcuu, Ipu3HaHME CBOero IpaBa Ha
OIIMOKY ¥ TaKOro ke IpaBa y JPyroro uejoBeKa;

6) TPyZOBOr'O BOCIIMTaHMS:

[] aKTMBHOE ydYacCTMe B peIleHuM IPaKTUUeCKMX 3amad (B paMKax CeMbH,
obpa3oBaTebHOM OpraHmM3aluy, ropona, Kpas) TeXHOJOTUYECKON U



COLMAIIbHOM HAIPaBJIEHHOCTM, TPEOYIOIIMX B TOM 4YMCiae U (QU3NIECKUX
3HAHMUIL;

o [] MHTEpEC K MPaKTUUYECKOMY M3YUEHMIO ITpodeccuii, CBSI3aHHbBIX C (PU3NKOIL;

e 7) 5KOJIOTMYECKOr0 BOCIIUTAHMS:

e [ opueHTauMsT Ha NMpUMeHeHMe (QU3NUYECKMUX 3HAHMM IJI pelleHus 3amad B
00J1aCTM OKpYKalolllell Cpefbl, IJIAHUPOBAHMS IIOCTYIIKOB M OLEHKM WX
BO3MO>KHBIX ITOCJIEZICTBUIA JJIS1 OKPY>KAIOIIEN Cpembl;

e [] oco3HaHMe TJIOOATBHOTO XapaKTepa 3KOJIOTMYECKMX MpoOJieM U MyTen UX
peleHys;

e 8) amamTauyy K M3MEHSIOLIMMCS YCJIOBUSIM COLIMAIBHOM M IIPMPOSHOM Cpefbl:

e [] mOTpeGHOCTh BO B3aMMOMAEMCTBMM TIPU BBITIOJHEHUM WCCIAEAOBAaHUN U
IIPOEKTOB (M3MYECKOM HAaIpaBJIEHHOCTM, OTKPBITOCTb OIBITY ¥ 3HAHUSIM
APYIuX;

e [] TIIOBbBIIEHME YPOBHSI CBOEM KOMIIETEHTHOCTM 4Yepe3 MPaKTUUYECKYIO
IeSITeIbHOCTb;

e [l morpe6bHOCT, B (OPMMPOBAHMM HOBBIX 3HAHMI, B TOM YUC/e
dbopmyaMpoBaTh MOeM, IOHSITUSI, TUIIOTE3bI O (QU3MUECKUMX OOBEeKTaxX U
SIBJIEHMSIX;

e [] oco3HaHMe JedULUMTOB COOCTBEHHBIX 3HAHUM ¥ KOMIIETEHTHOCTEN B 00/1aCTU
dbusuku;

e || IUTaHMpOBaAHME CBOErO pasBUTUSI B MPUOOPETEHMM HOBBIX (HU3NYECKUX
3HAHMUIL;

e [l cTpeMiieHME aHAIM3MPOBATh U BBISIBJIATH B3aMMOCBSI3Y IIPUPOIbI, OOIIECTBa
¥ 5KOHOMMKM, B TOM UMCJIe C UCITOJIb30BaHMeM (U3UUYECKUX 3HAHWINA;

e [] omeHka cBOMX HOENUCTBUM C YYETOM BJIMSIHMSI Ha OKPYJKaIOIIYIO Cpeny,
BO3MOJKHBIX I'JIOOAJIbHBIX TIOCIEICTBUIA.

METAIIPEIMETHBIE PE3VJIbTATbI

B pesysibTaTe OCBOeHMs TporpaMmbl IO (u3uke Ha YpOBHE OCHOBHOTO
ob11iero o6pasoBaHusi y obyuaronierocss 6yayt chbopmMupoBaHbl MeTalpegMeTHbIE
pe3yJbTaThl, BK/IOYalollie MMo3HaBaTe/ibHble YHUBEpCAIbHble yUeOHble NeiCTBUS,
KOMMYHMKATUBHbIE  YHUBepCaJbHble  yueOHble  [eMCTBUSI, PEryJSTUBHbIE
yHUBepCa/IbHbIe YUeOHbIe Te/ICTBHUS.

Ilo3HaBaTebHbIE YHUBEPCAJIbHbIE Y‘IEGHbIe ,I[EﬁCTBMSI

basoBbie Jlornyeckmne IIBIZCTBMH:



BBISIBJISITD M XapaKTepu30BaTb CYIIECTBEHHbIE TPU3HAKM OOBEKTOB
(s1BIEHUN);

YCTaHaB/IMBATb CYIECTBEHHbBIN MPU3HAK KaaccuduKaiyy, OCHOBaHMS AJIst
0000I1LIeHNsT ¥ CpaBHEHMS],;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ IIPOTUBOpEUNS B pacCMaTpuBaeMbIX daKkTax,
IaHHBIX ¥ HAOIIOIEeHNSIX, OTHOCSIIMXCS K (MU3MUECKMUM SIBJIEHUSIM;
BBISIBJISITh TTPUUMHHO--CJIEICTBEHHbIE CBSI3M TIPU U3YUEeHUU (PUNUYECKUX
SIBJIEHUI U TIPOIIECCOB, MIeJIaTh BBIBOMbI C MCIIOJIb30BAaHMEM AeTYKTUBHBIX
M MHAYKTUBHBIX YMO3aK/IIOUEHWH, BbIIABUTATh TUIIOTE3bI O B3aMMOCBSI3SIX
busMyeCcKux BeJINYNH;

CaMOCTOSITeJTbHO BBIOMpPATb CIIOCOO pellieHusT y4eOHOU (GU3MUeCKOn
3amaun (CpaBHEHME HECKOJbKMX BapMaHTOB pellleHus, BbIOOp HamboJiee
MOAXOSIIErO C YUETOM CaMOCTOSITEJIbHO BbIJIeJIEHHbIX KPUTEPUEB).

BasoBbIe ucciienoBaTebCKue JeCTBUS:

MCIIOJIb30BaTh BOIIPOCHI KaK MCCIeA0BaTeIbCKUI MHCTPYMEHT MO3HAHMS;
MIPOBOJIUTD IO CAMOCTOSITE/IbHO COCTAaBJIEHHOMY ILJIaHY OIIbIT, HECJIOSKHBIN
busndecknin 9KCIIepUMEHT, HeOOoJIbllIoe MCCeoBaHMe (QuU3NIecKoro
SIBJIEHUS;

OlleHMBaTh Ha IPUMEHMMOCTb U JIOCTOBEPHOCTh MH(OpMaIINIO,
MIOJTYYEHHYIO B XOJe MCC/IeIOBAHMST WJIM SKCIIEPUMEHTA;

CaMOCTOSITEJIbHO (hOpMYJIMPOBAaTh OOOOIIIEHNST 1 BBIBOJIbI 110 pe3yJibTaTam
ITPOBEIEHHOT'O HAOJTIOIeHNSI, OTTbITA, MCCJIeIOBAHNS;

MIPOTHO3MPOBATh BO3MOXKHOE  JasibHeuIllee  pasBuTve  (PU3MUECKUX
IIPOIIECCOB, a TAKKe BbIABUTATD MMPEITIOIOKEHNST 00 X PasBUTUM B HOBBIX
YCJIOBUSIX ¥ KOHTEKCTax.

Pa6ora c uHdopmaimei:

IIPUMEHSITh Pa3/IMYHbIE METO/bl, MHCTPYMEHTBI U 3aMpPOChI IIPU MOUCKE U
oTbope MHGOPMALUM WM TaHHBIX C YYETOM IPEIJIOKEHHOM YUeOHO
dbusnueckou 3amaun;

aQHA/IM3UPOBATh, CUCTEMATU3MPOBATh M MHTEPIPETHMPOBATh MH(POPMAIINIO
pasIMUHbIX BUAOB 1 (OpM ITpencTaBIeHus;

CaMOCTOSITeJIbHO ~ BbIOMpaTh ONTMMaJbHYIO (OpMy TpeacTaBIeHMUs
mHbopMaMu ¥ WIUIIOCTPUPOBATH pelllaeMble 3aauM  HECJIOXXHbIMMU
cxeMaMu, JuarpaMmMaMy, MHOM IrpaduKOoi U MX KOMOMHAIIUSIMUA.

KoMMmyHMKaTHBHbIE YHUBEPCAIbHBIE YUEOHbIE TEACTBUS:

B Xofe OOCYKIeHMsI yuyeOHOro MaTepuasia, pe3yJIbTaTOB JIaOOpPaTOPHBIX
paboT 1 MPOEKTOB 3aJjaBaTh BOMPOCHI MO CYILECTBY OOCYsKIaeMOl TeMbI U
BBICKA3bIBAaTh M€Y, HAlleJIEHHbIE HA pelleHMe 3amauy M IoAaepsKaHue
6J1aroskejyiaTe/IbHOCTM OOILEHMS;



COTIOCTABJISITb CBOM CYKIEHMSI C CYXKIEHUSIMM JAPYIUX YYaCTHUKOB
Iuayiora, O6Hapy>XMBaTh pasjinuye 1 CXOACTBO MO3UIINIA;

BbIPaykaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MMCbMEHHbBIX TEKCTaX;
MyOJIMYHO MPECTABISITh Pe3yJIbTaThl BBITIOJIHEHHOTO (GM3MUYECKOTO OIbITa
(aKCIiepMMeHTa, UCCIeIOBaHMsI, TPOEKTA);

MOHMMAaThb M MCIIOJb30BaThb  MPEMMYILECTBA  KOMaHIHOM U
VHOUBUIYAJbHOM pabOThl TIpM pellieHuM KOHKPEeTHOU (GuU3MuecKomn
po0JIeMbl;

MIPMHUMATh 1IeJIM COBMECTHOM AesITeIbHOCTM, OPTaHM30BbIBATh [IEMCTBUS
10 €€ [OCTV KEHMIO: pacIipefesiaTb pojiv, OOCYXXIATb IPOLIECChl U
pe3yyIbTaThl COBMECTHOM paboThI, 00001aTh MHEHMS HECKOJIbKIX JIFOJIEN;
BBITIOJTHSITh CBOIO YaCTh PabOThI, TOCTUTrasi KAUECTBEHHOT'O pe3yJibTaTa 1o
CBOEMY HaIMpaBJeHUI0O ¥ KOOPAMHMUPYS CBOM [OENCTBUSI C APYrUMMMU
YyjileHaMy KOMaHIbI;

OIleHMBaTh KaueCTBO CBOEro BKJAJa B OOV IMPOMYKT IO KPUTEPUSIM,
CaMOCTOSITEJTbHO C(OPMYIMPOBAHHBIM YYaCTHUKAMM B3aMMO/IECTBUS.

PerynaTuBHbBIE YHMBEpCaJbHble Yy4eOHbIe EACTBUSA

Camoopranmsanus:

BBISIBJIATh ITPOOJIEMbI B JKM3HEHHBIX U YUEOHBbIX CUTYalUsIX, TPeOYIOIIMX
11 pertieHnst GUsMUeCKUX 3HAHWIA;

OPMEHTUPOBATBCSI B  Pa3JIMYHBIX TOAXOAAaX TMPUHSATUSI  pelIeHuin
(MHOMBUAYaAIbHOE, TIPUHSTME pellleHus] B TpyIie, MPUHSITHE pelleHuin
T'PYIIIION);

CaMOCTOSITEJTbHO COCTAaBJISITh aJTOPUTM pelleHsT GU3NIeCcKo 3a1auu WIn
IJIaHa MCCAeNOBaHUSI C YUYETOM MMEIOIIMXCS PeCcypCcoOB M COOCTBEHHBIX
BO3MOSKHOCTEM, apryMEeHTUPOBATh Ipe/ijlaraeMble BapMaHThI PeIIeHnit;
neyiaThb BbIOOP ¥ OpaTh OTBETCTBEHHOCTD 3a PEIlIeHNeE.

CaMOKOHTPOJIb, SMOIMOHA/IbHBIN MHTEJIJIEKT:

IaBaTh afileKBaTHYIO OIIEHKY CUTYaIlMK U TIpeJjiaraTh IJIaH e€ M3MeHeHNS;
OOBSICHITD  MPUYMHBI  JOCTVOKEHMSI  (HETOCTVDKEHMsS)  pe3y/IbTaTOB
IesITeJIbHOCTH, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY;

BHOCUTb KOPPEKTUBBI B AESITEJIbHOCTb (B TOM YMCJIE€ B XOJ BBITIOJTHEHMS
busnyeckoro MCClemOBaHMS WIM  IIPOEKTa) Ha OCHOBE HOBBIX
OOCTOSITEJIbCTB, WM3MEHMBIIMXCS CUTYalMii, YCTAHOBJIEHHBIX OIIMOOK,
BO3HMKIIMX TPYITHOCTEN;

OLIEHMBATh COOTBETCTBME PE3YJIbTATa LIEJIN U YCJIOBUSIM;

CTaBUTDH CeOST Ha MECTO IPYroro 4ejioBeKa B XOIe CIIopa MJIM OVCKYCCUM
Ha HAYYHYIO TeMY, [IOHMMAaTh MOTMBBI, HAMEPEHMSI U JIOTUKY JIPYTOro;



IIpMU3HaBaTb CBOE IIpaBO Ha OLLII/I6KY IIpn pelieHnn (bMSVI‘leCKI/IX 3agad njin
B YTBEPXKOECHMAX Ha HaYUYHbIE€ TE€MbI 1 TaKOeE >Ke IIPaBO OAPYTOro.

ITPEIMETHBIE PE3VJIbTATHI

K KOHIY O6Y‘I€HI/IH B 7 Kjacce npeaMeTHbIe pe3yJibTaTbl Ha 6a30BOM YpPOBHE
JOJIXKHBI OTPa’>kKaTb C(I)OpMI/IpOBaHHOCTb y O6Y‘I8.I-OI_L[I/IXCH YMeHI/II‘/JIZ

MCMIO/JIb30BaTh  TOHSATUS:  Gu3MUeckue U XUMMUYECKue  SBJIeHUS,
HaOJ/IIoIeHMe, SKCIIEPUMEHT, MOJejIb, T'MIIOTe3a, €IUHUIbI (QU3NUECKUX
BeJIMUMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMSI BellleCTBa (TBEPIOE,
KUIKOe, Ta3000pasHOe), MeXaHMUeCcKoe MBUKeHMe (paBHOMEPHOE,
HepaBHOMEpPHOe, TIPSIMOJIMHENHOE), TPAeKTOPMsI, pPaBHOIEMCTBYIOIIAS
cuia, nedopMalus (ympyras, TIacTUIecKast), HEBECOMOCTb,
COOOIIAIOIINECS COCYIbI;

pasymuath sBiaeHust (auddysus, TenaoBoe OBMKEHME YaCTUI] BeIecTBa,
paBHOMEPHOE  [OBIDKEHMe, HepaBHOMEpPHOE  IOBVWKEeHMe, MHepIus,
B3aMIMOJIEVICTBME TeJI, PAaBHOBECKE TBEPABIX TeJ C 3aKPEIJIEHHOM OChIO
BpallleHusl, Ilepemaya [aBJeHUSI TBEPAbIMU TeJlaMU, >KUIKOCTIMU U
razamyu, arMocdepHoe [daBjieHMe, IIJlaBaHMe TeJ, IIpeBpalleHus
MeXaHUYeCKOM SHEPTruM) IO OMMUCAHMIO MX XapaKTePHbIX CBOMCTB M Ha
OCHOBE OITbITOB, JEMOHCTPUPYIOIIUX JaHHOE (PU3UUECKOE SIBJIEHNE;
pacrosHaBaThb IIPOSIBJIEHME  M3YUYEHHbIX (U3NYECKUX  SIBJIEHUI B
OKpPY’KAIOIIeM MMpe, B TOM uucje (Guandeckue SIBJEHUSI B IIPUPOIE:
MpUMepbl IBMKEHMSI C PasJIMUHBIMU CKOPOCTSIMM B JKMBOM U HEKUBOMU
MpUpojie, IENCTBME CUJIbI TPEHMUSI B TIPUPOME U TEXHUKE, BIIMSHUE
aTMoc@epHOro maBjieHMs Ha KMBOJ OpPraHusM, IUIaBaHMe pbIO, pbluaru B
TeJie yejIoBeKa, MPU 3TOM MepPeBOAUTD MPAKTUYECKYIO 3a/1a4y B YUeOHYIO,
BBIZIEJIIT CYII[eCTBEHHbIE CBOMCTBA (MIPM3HAKM) (PU3NUIECKUX SIBJIEHUI;
OIMCBIBATh M3yUYEeHHbIE CBOMCTBA TeJl U (QU3MUYECKUE SIBJIEHMS, VICIIOIb3Y S
dbusnueckne BeJnuIMHbI (Macca, OOBEM, IIJIOTHOCTb BEIIECTBa, BpeMs,
IIyTh, CKOPOCTh, CPeOHSISI CKOPOCTb, CiJIa YIIPYTOCTH, CUJIA TSDKECTU, BeC
Tejlla, CUjJa TpeHus, pAaBjeHue (TBEPIOrO Teja, >KUAKOCTH, rasa),
BBITAJIKMBAIOIIAsI CiIa, MexaHndyeckass pabora, MOIIHOCTb, IUIEYO CUJIbI,
MOMEHT CUJIbl, KO3(G(UUMEHT TO0JIe3HOTO IeMCTBUS MeXaHM3MOB,
KMHETUYEeCKas] M IOTeHIMaJbHasl SHeprus), MpM OIMMCAHUM ITPABUIIBHO
TPaKTOBaThb  (QU3NYECKUI  CMBICJI  MCIOJIb3YEMbIX  BEJIMYMH, UX
0003HAUYEeHUST U eAVHUILI (U3MUECKUX BEJIMUYMH, HAXOOUTh (HOPMYJIBI,
CBSI3BIBAIOIIME JAHHYIO (PM3UUYECKYIO BEJIMUMHY C OPYTUMM BeJIMUMHAMM,
CTpOUTD rpadMKM U3YUEHHBIX 3aBUCUMOCTEN (PU3MUECKNX BEJININH;



XapaKTepu3oBaTb CBOMCTBa Tej, Gu3nyeckue SIBJIEHUSI U TIPOIECCHI,
MCIIOJIb3Ysl TIpaBujia CJIOSKeHUsT cuil (BAOJIb OOHOM IIpsiMoi), 3aKoH ['yka,
3akoH [lackarsi, 3akoH Apxume[a, MpaBMJIo paBHOBecHsI pbiuara (6J10Ka),
«30JI0TO€ TPaBWIO» MEXaHMKM, 3aKOH COXpPaHEeHUsI MexXaHUYEeCKOM
SHEepruM, IpU OSTOM [OaBaTh CJOBECHYIO (OPMYJMPOBKY 3aKOHA U
3aIMChIBATh €r0 MaTeMaTuyeckoe BbIpakeHue;

OOBSICHATDH uU3MUecKe SIBJIeHMs, TPOIeCChl ¥ CBOMCTBA TeJjl, B TOM UMCIIe
M B KOHTEKCTE CUTyaUMM IMTPAKTUKO-OPMEHTMPOBAHHOIO XapaKTepa:
BBISIBJISITh ITPUYMHHO--CJIEICTBEHHbIE CBSI3M, CTPOUTH OOBsICHEHME M3 1-2
JIOTMYECKUX IIIaroB C OMOpoyM Ha 1-2 M3yuyeHHbIX CBOMCTBA (MU3NUYECKUX
SIBJIeHM, GU3UUYECKUX 3aKOHA MJIM 3aKOHOMEPHOCTH;

pelllaTb pacué€THble 3amauM B 1-2 [OeMCTBUS, MCIOJb3YS 3aKOHbI U
dbopmyJibl, cBsI3bIBalOllMe (U3NMUECKMEe BEJIMUYMHBI: HAa OCHOBE aHa/m3a
YCJIOBMS 3alauy 3aIlMChIBATh KPATKOE YCJIOBME, ITOACTABIISITh (PU3UIECKIe
BeJIMUMHBI B (OPMYJIbI M IIPOBOAUTH PACUYETHI, HAXOOUTDH CIIPABOYHbIE
IaHHble, HeOOXOmUMbIe OJIs1 pellleHusT 3a7au, OLeHUBAThb PEeaJUCTUUYHOCTD
ITOJTYYEHHOM (PM3MUEeCKOV BeJIMUMHBI;

pacrosHaBaThb IPOOJIEMBbI, KOTOpbIe MOXKHO pEeLIUTb IPU TOMOILLMA
bu3MUeCKNX METOIOB, B ONMCAHMUM MCCAeO0BAHMS BEIAEJISITH IIPOBEPSIEMOE
npennosioxkeHne  (TUIIOTe3y),  pasaMuyaTb UM UHTEPIPETUPOBATb
MOJTyUYEeHHBbIM pe3ysIbTaT, HaXOIUTb OIIMOKM B XOHe OIbITa, [ejaTh
BBIBOZbI ITO €0 pe3ysIbTaTaM;

MIPOBOAUTbL OIBIThI IO HAOMIOAEHMIO (QU3MUECKUX SBJAEHUN WU
dbusmuecknx CBOJICTB TeJI: dbopmyMpoBaTh IIpoBepsIEMbIe
MIpeIoJIOKEHNSI, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOIO 000pYIOBaHMSI,
3aIMChIBATh XOJ OIbITa M (POPMYJIUPOBATH BHIBOJII;

BBITIOJIHSITh TIPSIMble M3MEpeHMs] pacCTOSIHMSI, BpeMeHM, MacChl TeJa,
00b€éMa, CWMJIBI M TemIlepaTypbl C MCIIOJb30BAaHMEM aHAJOTOBBIX U
1MGpPoOBbIX MPUOOPOB, 3aMMChIBATh IIOKa3aHMSI MPUOOPOB C YUETOM
3aIaHHOM aOCOJIIOTHOM TTOT'PEIITHOCTY U3MEPEHMUIT;

IIPOBOJUTD MCCJIENOBAHME 3aBUCYMMOCTY OJHOM (PU3MIECKON BEJIMUYUHBI OT
IPYroM C WCIIOJIb30BaHMEM IIPSIMbIX M3MEpPeHMI (3aBUCUMOCTM IIYTHU
PaBHOMEPHO [OBIDKYIIErOCsS Tejla OT BPeMEHM [IBMKEHUSI Tejia, CUJIbI
TpeHMsI CKOJIb’KEHMS OT Beca Tejla, KaueCcTBa 06pabOTKYM MOBEPXHOCTEN TeJl
Y He3aBMCUMMOCTY CUJIbI TPEHMUS OT ILJIOIIAAM CONMPUKOCHOBEHMS TeJI, CUJIbI
VIIPYTOCTU OT YAJIMHEHMS TPYKMHbBI, BBITAJIKUBAOIIEN CUJIbI OT 0ObEMa
MIOTPY>KEHHOM YaCTU Tejia U OT IJIOTHOCTU SKUIKOCTU, €€ He3aBUCUMOCTHU
OT IUIOTHOCTM TeJjia, OT I'JTyOMHBI, HA KOTOPYIO MOTI'PY>KEHO TeJIO, YCIOBUN
TJIaBaHusI TeJ, YCJIOBUIM paBHOBeCUSI pblyara M OJIOKOB), yU4acTBOBaTb B



IJIAaHMPOBAHMM Y4YeOHOro MCCledoBaHMs, COOMpaTb YCTAaHOBKY U
BBITIOJIHSITD M3MEpeHMs, CJienysl IMpenJIOKeHHOMY IIlaHy, (UKCHMPOBATh
pe3yJIbTaTbl TOJIYYEHHOM 3aBUCUMOCTM (U3NUYECKUX BeJIMUMH B BUIE
MpenJIoKeHHbIX Tabyui M rpaduKoOB, HejaThb BbIBOMAbI IO pe3yJibTaTaM
MCCJIeIOBaHMS;

MIPOBOIUTb KOCBEHHbIe M3MepeHUs (u3nMuecKux BeaMuMH (IJIOTHOCTD
BEIlleCTBa JKMUIKOCTM U TBEPAOrO Teja, CUla TPEHUSI CKOJIbXKEeHMS,
IaBjeHMe  BO3OyXa, BBITAJKMBAIOIAs  CWJa, [JeUCTBYOIas  Ha
MIOTPY’KEHHOE B SKUIKOCTb Teyio, KO3Gh@UIIMEHT I0JIe3HOr0 AeMCTBUS
MPOCThIX MEXaHM3MOB), CJielys] TpeNOKeHHOM WHCTPYKIUU: TIpU
BBITIOJTHEHUM M3MEpeHMt COOMpaThb SKCIepPUMMEHTATbHYI0 YCTAaHOBKY U
BBIUMCJISITh 3HAaUE€HMEe MICKOMO BeJIMUMHbI;

cob6IofaTh MpaBuia TEXHUKM 0€30MacHOCTH IIpU paboTe ¢ JabopaTOPHbIM
000pyIOBaHMEM;

yKasbIBaTh MNPUMHIMUIBI AEACTBUSI MPUOOPOB M TEXHUUYECKUX YCTPOMCTB:
BeChl, TE€pMOMETp, AMHAMOMETpP, COOOIIAIOIIMECs COCYIbl, OGapoMeTp,
phIvar, MOABMKHbBIN ¥ HEITOABMKHBIN OJIOK, HAKJIOHHAS IIJIOCKOCTD;
XapaKTepu3oBaTb IPUHIIMIBLI  TEMCTBUSI U3YUYEHHBIX MPUOOPOB U
TeXHUUYECKUX YCTPOMCTB C OIIOpPOM Ha MX omucaHusi (B TOM UMUCIIE:
MOAIIUITHUKY, YCTPOMCTBO BOAONPOBOAA, TMIPABIMYECKUIN IIpecc,
MaHOMETp, BbICOTOMeEp, MTOPIITHEBOI HACOC, apeOMETp), UCIIOIb3Ys 3HAHMS
O CBOMCTBaxX (pM3MUeCKux SIBJIEHMI U HeoOXoaumble Qu3nUecKue 3aKOHbI
" 3aKOHOMEPHOCTH;

NpUBOOUTL  IIpuMepbl  (HaXoauTb  MHAOpMALMIO O  [IPUMeEpax)
MPaKTUYECKOTO MCIIOJb30BaHMSI (MU3NUECKUX 3HAHMI B TIOBCEIHEBHOMU
SKU3HU JIJIST obecrieyeHnst 6e30MmacHOCTM Ipy OOpallleHny ¢ Ipubopamu u
TeXHUYECKMMM YCTPOMCTBAMM, COXPAHEHMSI 3HOPOBbS U COOJIIOAEHMS
HOPM 5KOJIOTMUECKOT'O TIOBEJIEHNST B OKPYIKAIOIIEN Cpeie;

OCYILIECTBJISITb OTOOP MCTOUYHMKOB MHPopmauuu B VHTepHeTe B
COOTBETCTBUM C 33[JaHHBIM TOMCKOBBIM 3alIPOCOM, Ha OCHOBE MMEIOIIMUXCSI
3HAHMII WM TIYTEM CpaBHEHMSI pa3IMUYHbIX MCTOYHMKOB BBIJIEJISITDH
mHpopMalNIO, KOTOpasl SIBJISETCS IPOTMBOPEUYMBOM WMJIM MOSKET OBbIThb
HeJIOCTOBEPHOI;

MCII0JIb30BaTh TP BBIMIOJHEHUM YUEOHbIX 3aJaHUll HayYHO--TIOMYJIIPHYIO
JuTepaTypy (usndyeckoro copepykaHus, CIIpaBOYHble MaTepuasbl,
pecypcel cet VIHTepHeT, BiaafeTh MpMEMaMM KOHCIIEKTMPOBAHMUS TEKCTa,
npeobpa3oBaHus MHGOPMALIMM U3 OHOV 3HAKOBOJ CUCTEMbI B APYTYIO;
co3[aBaTh COOCTBEHHbIE KpaTKye IMCbMEHHbIE M YCTHbIE COOOIIeHMST Ha
OCHOBE 2-3 MCTOYHMKOB MHpOpMaIy GuUsn4eckoro coaepskaHus, B TOM



yycae myOGaMyHO JesaTh KpaTKue COOOINeHUsI O pe3yJibTaTaX ITPOEKTOB
WM  yYEOHBbIX MCCAeNOBaHMM, IIpM 3TOM TPaMOTHO MCIIOJIb30BaTh
M3YUYEeHHBbIM TIOHSITUMHBIM ammapaT Kypca (U3MKM, COMPOBOKIATDH
BBICTYIIJIEHME IIPEe3eHTaIEeN;

IIpY BBITIOJTHEHMM YYEOHBIX TMPOEKTOB M MCCJIeJOBAHMII pacIpenesisiTh
006SI3aHHOCTM B TpyIIle B COOTBETCTBMM C ITOCTaBJIEHHBIMM 3amadyaMiu,
CcleouTh 3a BBITIOJHEHMEM IIJlaHa JeNCTBUM, aJeKBaTHO OIeHMBATh
COOCTBEHHBIV  BKJaJ B  JeATeJbHOCTb  TPYIIIbI, BbICTPaUBaTh
KOMMYHMKaTUBHOE B3aMMOZENCTBIE, YUUTbIBASI MHEHME OKPYsKAIOIIMX.

K KOHIY O6Y‘I€HI/IH B 8 Kiacce npeaMeTHbIe pe3yJibTaTbl Ha 6a30BOM YpPOBHE
JOJI>KHbI OTPa>kaTb C(l)OpMI/IpOBaHHOCTI) y O6yan-OI_LII/IXC$I YMEHMfI:

MICIIOJIb30BaTh MOHSTUSI: Macca M pasMepbl MOJIEKYJI, TEIVIOBOE IBUKEHME
aTOMOB U MOJIEKYJI, arperaTHble COCTOSIHUSI BEIlleCTBa, KpUCTA/UIMUEeCKe U
amopdHble Tejla, HACHIIIEHHbIM ¥ HEHACBIIIEHHbIM Tap, BJIAKHOCTD
BO31yxXa, TeMIlepaTypa, BHYTPEHHSSI SHEPrus, TeIJIOBOM [JIBUTaTeb,
9JIEMEHTAPHBIN JIEKTPUYECKUI 3apsifl, JIEKTPUUECKOE T0JIe, ITPOBOSHUKA
Y IUDJIEKTPUKU, TIOCTOSIHHBIN JIEKTPUYECKIUI TOK, MAarHUTHOE TI0JIE;
pasanuarh siBjeHusl (TeIIoBOe paciliMpeHyre U cyKaTue, Telllonepenaya,
TEIlJIOBOe paBHOBeCHe, CMaulMBaHMe, KalUJJISIPHbIE SIBJIEHMS, MCIIapeHue,
KOHAEeHcalusl, IUIaB/ieHMe, KpuUcTaaausauus (OTBepieBaHMe), KUIIeHUeE,
Tervionepegayva (TemnIonpoBOAHOCTb, KOHBEKLIMS, U3JTyueHue),
97IeKTpU3aLMs TeJl, B3aMMOMAENUCTBYE 3apsiIOB, HEMCTBUSI JIEKTPUUECKOTO
TOKAa, KOPOTKOE€ 3aMbIKaHMe, B3aMMOJIEMCTBME MAarHuTOB, [EICTBUE
MarHMTHOT'O TOJISI HA TPOBOJHUK C TOKOM, 3JIeKTPOMAarHMUTHast MHIYKIINS)
10 OIMCAaHMIO UX XapaKTepPHbIX CBOMCTB M Ha OCHOBE OIIbITOB,
IEeMOHCTPUPYIOIIMX TaHHOe (U3MIYECKOe SIBJIEHNE;

pacrnosHaBaThb IIPOSIBJIEHME  M3YYEHHbIX (U3NUYECKMUX SIBJEHUM B
OKpY’KalollleM Mupe, B TOM uucjie (Quanueckue SBJIeHUS B MPUPOJE:
IIOBEPXHOCTHOE HaTSDKEeHMEe U KanuJUUISpHble SIBJIGHUSI B IIPUPOJE,
KpUCTaJIbl B Tipupope, usayueHue CoJiHIA, 3amep3aHie BOJOEMOB,
MOpcKue 6pu3bl, oOpa3oBaHMe poChl, TyMaHa, MHes, CHera, 3JeKTpuyeckie
sIBJIeHMsT B aTMmocdepe, 3JeKTPUUYECTBO >KMBBIX OPraHM3MOB, MarHUTHOE
nmojie 3eMuu, Apeid TOOCOB, POJIb MAarHUTHOTO MOJIS JIJIST SKM3HM Ha
3emsie, OJISIpPHOE CUSIHME, TIPU 9TOM IepPeBOINUTD MPAKTUUYECKYIO 3a/1auy B
yueOHYIO, BBIIEJSTh CYIIeCTBEHHbIE CBOMCTBA (IPM3HAKM) (PU3MUECKMUX
SIBJIEHUIA;

ONMCHIBATh M3YUeHHbIE CBOVICTBA TeJ U (pu3MUecKue SIBJIEHUS, UCIIOIb3YS
dbusnueckne BeJMUMHBI (TeMIlepaTypa, BHYTPEHHSISI SHEPrUsi, KOJUUECTBO
TeIJIOThI, yAebHasl TEIIJIOEMKOCTD BellleCTBa, yAebHasl TeIjIoTa



TJIaBJIeHUsI, yAeJibHas TeIioTa MapooOpa3oBaHMs, VyiejbHas TeIioTa
CropaHmsi TOIUIMBA, KOI(MOPUIMEHT IOJIE3HOIO MHENCTBUS TEeIJIOBOM
MAIlIMHbI, OTHOCUTEJIbHAS BJIAXKHOCTh BO3MyXa, 3JIEKTPUUYECKUN 3aps,
cila TOKA, 3JIEKTPUUECKOE HampsKeHMe, COIPOTUBJIEHNME ITPOBOIHMKA,
yIe/lbHOE  CONpPOTMBJIEHME  BelllecTBa, pabora ¥  MOIIHOCTb
9JIEKTPUUECKOTO  TOKa), TIIpM  OMNMCAHMM TIPaBMJIBHO  TPaKTOBATh
buU3MUECKMII CMBICJI MUCIIOJIb3YEMbIX BEeJIUUMH, OOO3HAUEHMSI U eIVHUIIbI
dbusnuecKnx BeJIUYMH, HAXOAUTb (OPMYJIbI, CBSI3bIBAIOLIME TAHHYIO
busnveckyio BeJMUYMHY C APYTUMM BeJIMUYMHAMM, CTPOUTb Trpaduku
M3yUYEHHbBIX 3aBUCUMOCTEN GU3NUECKUX BEJIUUNH;

XapaKTepu3oBaTb CBOMCTBa Tej, (Guanuyeckue SBJAEHUSI U IIPOIECCHI,
MICTIO/Ib3YSI OCHOBHBIE TIOJIOXKEHMSI MOJIEKYJIIPHO--KMHETUYECKOM Teopum
CTpOEHMs BellleCTBa, NMPUHIUI CYNepro3uluu IoJjein (Ha KaueCTBEHHOM
YpPOBHE), 3aKOH COXpaHeHMs 3apsifa, 3akoH OMa 1Sl yyacTka Iieli, 3aKOH
I>xoynsi-JleHnia, 3akoH COXpaHEeHMSI SHepruM, IIpU OSTOM [JaBaThb
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMChIBAaTh €r0 MaTeMaTUUecKoe
BbIpasKEHIE;

OOBSICHATh (U3MYecKMe IPOLeCcChl M CBOMCTBA TejJ, B TOM YNUCJie U B
KOHTEKCTe CUTyalui MPaKTUKO-OPMEHTUPOBAHHOTO XapaKTepa: BbISBJISTH
MIPUUYMHHO-CJIEICTBEHHbIE CBSI3U, CTPOUTDH OObsICHEHNE U3 1-2 JIorMuecKux
IIIaroB C OIOpOM Ha 1-2 M3y4yEeHHBIX CBOJCTBA (PUIUYECKUX SIBJIEHMUI,
du3MuecKux 3aKOHOB MJIM 3aKOHOMEPHOCTEN;

pelllaTb pacuéTHble 3agauM B 2-3 [EeNCTBUS, MCIIOJb3YySI 3aKOHbI U
dbopmyibl, cBsi3bIBaoOlLMe (U3MUYeCKUe BeJIMUYMHBI: Ha OCHOBE aHasM3a
YCJIOBUSI 3aJlaulM 3alMCbhIBaTh KpPaTKOE YCJIOBME, BBISIBISTh HENOCTAaTOK
OaHHBIX [JIs1 pellleHMs] 3amadyy, BbIOMpaTh 3akKOHbI U (QOPMYIIBI,
HeoOXOIMMble [JIsI €€ peIlleHus], MPOBOAUTb PACUEThl M CpPaBHUBATb
MOJTyYeHHOe 3HaueHMe GU3NIeCcKoM BeJIMUMHbI C M3BECTHBIMM TAHHBIMU;
pacrnosHaBaTb IPOOJIEMbI, KOTOPble MOKHO peIIMTh MpPU ITOMOIIY
bu3MUecknx MeTOJOB, MCIIOJIb3ySl OMNMCAaHMEe MCCJIeOBaHUS, BbIIESTD
IIpoBepsieMoe  IIPeNroJIoKeHne, OIEeHMBAaTh IPAaBWIbLHOCTb IOPSIIKA
IIPOBEIEHMS VICC/IeIOBAHMS, I€/IaTh BbIBO/IbI;

IIPOBOAUTHL OIBITHI IO HAOMIOAEHMIO (PU3UUECKUX SIBJIEHUNA WA
busndecKknx CBOMCTB Te (KanuJIsipHbIe SIBJIEHNS, 3aBUCUMOCTD JTaBJI€HUS
BO3yXa OT ero o0béMa, TeMIepaTypbl, CKOPOCTH IPOIIeCCa OCTbIBAHUS U
HarpeBaHus TPU M3ITYYeHUM OT LBeTa M3Iydaroieil (IOrJIOIAIOIIEeN)
ITOBEPXHOCTH, CKOPOCTb MCHApeHMsI BOAbI OT TEMIIEPATYPbI SKUIKOCTU U
IJIOIIAAY €€ IIOBEPXHOCTM, I2JIEKTPU3aUMsl TeJl M B3auMMOENCTBME
3JIEKTPUUECKUX 3apsiIOB, B3aMMOENCTBIME TOCTOSSHHbIX MarHUTOB,



BU3ya/IM3alMsl MATHUTHBIX TII0JIeM TIOCTOSIHHBIX MAarHUTOB, AE€MCTBUS
MarHUMTHOT'O IIOJISI Ha IIPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHmuTa,
CBOJICTBA  JIGKTPOABUTATEsISI TOCTOSIHHOTO TOKa): (OpMYJIMpPOBaTh
IIpoBepsieMble TIPeAIIOIOKeHNMsI, COOMPATh YCTAHOBKY U3 IPEAJIOSKEeHHOIO
060pyIOBaHMsI, OMMCHIBATh XOJ, OMbITA 1 (POPMYIMPOBATH BHIBOIbI;
BBITIOJTHSITh ~ TIPSIMble  M3MEpEeHMsI  TeMIlepaTypbl, OTHOCUTEJbHOM
BJIQKHOCTM BO3AyXa, CWUJIbI TOKA, HAIMpSOKEHUSI C  MCIOJb30BaHMEM
AQHAJIOTOBBIX TPMOOPOB M MATUMKOB (PU3NMUYECKUX BEJNYMH, CPaBHUBATDb
pe3yJIbTaThl U3MEPEHMI C YIETOM 3aIaHHOM aOCOJIIOTHOM ITOTPEIIHOCTH;
IIPOBOINTH UCCJIEIOBAHNE 3aBUCUMOCTY OJHOM (U3NYECKOM BETUUNHBI OT
OpyroM C  WCHOJIb30BAaHMEM TPSIMbIX M3MepeHuiu  (3aBUCUMOCTD
CONPOTUBJIEHUSI TPOBOJHMKA OT €ro JIMHbBI, IUIOMIAAY IONEePeYHOro
CeueHMs ¥ yIeJIbHOTO COIMPOTUBJIEHNS BellleCTBa IMTPOBOIHMKA, CUJIbI TOKA,
MUOYIEro uepe3 IPOBOOHMK, OT HAIpsDKeHMsS Ha  MMPOBOIHUKE,
MCCaefoBaHMe IIOCTAeAOBAaTEeIbHOTO WM IApajuleJIbHOTO  COeIMHEHUN
IIPOBOJHMKOB): IUIAHMPOBATh MCCAeNOBaHMe, COOMpAThb YCTAHOBKY U
BBITIOJIHSITD M3MEpeHUs, CJieys IpeaIosKeHHOMY IIIaHy, (DUKCHMPOBAaTh
pe3yJIbTaTbl TIOJIYUEHHOM 3aBUCUMMOCTM B Buie Tabiuil ¥ rpadukos,
IleJIaTh BbIBOIBI 11O pe3yJibTaTaM MCCIeOBaHMS;

MIPOBOAUTh KOCBEHHbIE WM3MepeHUsT GU3MUeCKMX BeaMuMH (yesbHas
TEIUIOEMKOCTh BeIIeCTBa, COINPOTUBJIEHME IIPOBOJHMKA, pabora u
MOIITHOCTb 3JIEKTPMYECKOT'O TOKA): IIAHMPOBATh M3MepeHMus, COOMpaThb
9KCIEPUMEHTAIbHYIO YCTAHOBKY, CJIEysI TPEAJIOSKEHHOW MHCTPYKIUY, U
BBIUMCJ/ISIT 3HAUEHME BEJIMUMHBI;

Cob6JTI0IaTh MpaBujIa TEXHUKY 6e30MacHOCTH IpU paboTe ¢ 1abopaTOPHBIM
0060pYyIOBaHMEM;

XapaKTepu30BaTh TMPUHIMIIBI  OEMCTBUSI M3YYEHHBIX MpPUOOPOB U
TeXHUYECKUX YCTPOMCTB C OIOPOM HAa MX oOmMcaHnus (B TOM 4YMCJIe:
CUCTEMA OTOILJIEHMSI TOMOB, TMT'POMETp, MapoBas TypOMHA, aMIIepMeTp,
BOJbTMETP, CYETUMK IJIEKTPUUECKON IHEPTUM, 3JIEKTPOOCBETUTE/IbHbIE
MpMOOpPbI, HarpeBaTebHbIe 3JIEKTPONPUOOPDI (TIPUMEpPDI), TEKTpUUECKue
MIpenoXpaHnUTeIN, SJIEKTPOMAarHuT, 3JIEKTPOABUTATE b IIOCTOSIHHOI'O TOKA),
MCITOJIb3YSI 3HAHMUSI O CBOMCTBAX (DU3MYECKUX SBJIEHUI U HEOoOXOOMMbIe
(usmueckme 3aKOHOMEPHOCTH;

pacIio3HaBaThb IIPOCTbIe TEXHUUECKME YCTPOMCTBA M M3MEPUTEbHbIE
npMOOphl 1O CXeMaM M CXeMaTUMYHBIM PUCYHKaM (SKMIKOCTHBIN
TepMOMETpP, TEePMOC, IMCUXPOMETpP, TUI'POMETpP, IBUTaTe/b BHYTPEHHEro
CropaHusl, 3JIEKTPOCKOTI, PeOCTaT), COCTaBJISITh CXE€MbI 3JIEKTPUUECKUX



IIerel C MoCaeq0BaTeIbHbIM ¥ MapaUIeJIbHbIM COeIVHEHMEM 3JIEMEHTOB,
pasyinyasi yCJI0BHbIE 0003HAUEHMSI 2JIEMEHTOB JIEKTPUUECKUX IIeTIelt;
IPUBOOUTL  TIpuUMepbl  (HaxomauTb  uHOpMAIMIO O  IIpMMepax)
IIPAKTUUYECKOI'O MCIIOJIb30BaHMS (QU3NYECKUX 3HAHMUII B IIOBCEIHEBHOM
SKU3HM JIJIST obecrieueHmst 6e30MacHOCTM TPy obpallieHnu ¢ npubopamu u
TeXHUUECKMMM YCTPOMCTBAMM, COXPaHEHMS 3I0pPOBbSI UM COOJIIOIEHMS
HOPM 3KOJIOTMUYECKOT'O TIOBeJIeHNST B OKPY>KaIOIIel cpeie;

OCYIIECTBJISITh  IOMCK MHGpoOpMaumy (GU3MIECKOTO  COIepsKaHusl B
VHTepHeTe, Ha OCHOBE WMEIOIIMXCS 3HAHMMA U TYTEM CpaBHEHUS
IOIMOJIHUTE/NbHBIX ~ VMICTOUHMKOB  BBIIEJSATh MHOOPMALMIO, KOTOpast
SIBJISIETCSI IIPOTUBOPEUMBOM WJIM MOXKET OBITh HEJIOCTOBEPHOI;
MICTIO/Ib30BaTh IIPY BBITIOJIHEHMUM YYEOHBIX 3a4aHNUIM HayYHO--TIOMYJISIPHYIO
JuUTepaTypy (usmdyeckoro copepykaHusl, CIIpaBOYHbIE MaTepuabl,
pecypchl cetu VIHTepHeT, BiaafeTh IMpMEMaMM KOHCIIEKTMPOBAHMUSI TEKCTa,
npeobpaszoBaHust MHGOPMALM 13 OJHOM 3HAKOBOM CUCTEMBI B IPYIYIO;
CO3[aBaTh COOCTBEHHbIE ITMCbMEHHBbIE M KpaTKMe YCTHbIE COOOIIIEHMSI,
0600611ass MHGOPMAIIMIO W3 HECKOJIbKMX MCTOUYHMKOB (PU3NIECKOTO
comepKaHMsl, B TOM 4MCJIe IIyOJMYHO MPEACTaBJIATb Pe3yJbTaThl
IIPOEKTHOM WMJIM MCCJIEIOBATE/IbCKON MeSITeIbHOCTY, IIPM 3TOM I'PaMOTHO
MCIIO/Ib30BaTh M3YUYEHHbIM T[MOHSTUMHBIM  ammapar Kypca (Gusuku,
COIPOBOKIATh BbICTYILJIEHNE TIpe3eHTaImel;

MIpM  BBINIOJITHEHMM YUYEOHBIX IIPOEKTOB M MUCCIeNOBaHUM (OU3NUECKUX
IIPOIIECCOB pacIIpeieiITh OOSI3aHHOCTM B TpYIIIe B COOTBETCTBUU C
MTOCTaBJIEHHBIMM 3a/a4aMM, CJIEIUTD 3a BBIMIOJIHEHMEM IIJIaHA IEMCTBUNA U
KOPPEKTUPOBAaTb €ro, aJeKBaTHO OILEeHMBAThb COOCTBEHHbIV BKjafd, B
IeSITeJIbHOCTh IPYIIIIbI, BBICTPauBaTh KOMMYHMKATUBHOE B3aIMOMECTBIE,
IIPOSIBJISISI TOTOBHOCTh paspeliaTh KOH(JIMKTHI.

K koHny ooyuenus B 9 Kjacce npegMeTHbIe pe3ysIbTaTbl Ha 6a30BOM YpOBHE
IOJIKHBI OTpakaTh COPMMUPOBAHHOCTh Y OOYUAIOIIXCST YMEHMI:

MCIIOJIb30BaTh TMOHSTUSI: CUCTEeMa OTCU€Ta, MaTepuasjbHas TOUKa,
TpaeKTOpUsl, OTHOCUTEJIbHOCTh MEXaHMUEeCKOTro ABMKeHMs, medopMaliins
(ympyrasi, IulacTM4ecKasi), TpeHMue, I€HTPOCTPEMUTEJbHOE YCKOpPEHNeE,
HEBECOMOCTb M TEPErpys3Ku, LIEHTP TSKECTH, abCOJIIOTHO TBEPAOE TeJo,
IIEHTP TSIKEeCTU TBEPIOTrO TeJia, paBHOBECHe, MeXaHMUeCKue KoJjieOaHusT U
BOJIHbI, 3BYK, MH(PasByK U YJbTPa3ByK, 3JIEKTPOMarHUTHbIE BOJIHBI,
IIIKaJIa JIEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U JaJbHO30PKOCTb,
CITIEKTPBI MCITYCKAHMS U TIOIJIOIIeHMsI, aibda-, 6eTa- ¥ raMmmMa-m3aydeHusl,
M30TOIIbI, SIIepHasi SHePreTHKa;



pasnuMuaTh sIBJeHus1 (paBHOMEpHOe M HepaBHOMEpPHOEe IMPSMOJIMHETHOe
IBUKEHME, pPaBHOYCKOPEHHOe MPSIMOJIMHEHOe [BUKeHNe, CBOOOmHOe
najieHne Teji, paBHOMEPHOe IBUYKEHME IO OKPYKHOCTH, B3aUMMOIENCTBIE
TeJl, peaKTMBHOe IBUXKeHMe, KojiebaTelbHOe NBIDKEHMe (3aTyxalolye U
BbIHY)K/IEHHbIE KOJiebaHMsI), pe30HaHC, BOJTHOBOE ABMKEHME, OTPasKeHMe
3ByKa, MPSIMOJIMHENTHOE paclpOCTpaHeHMe, OTpaskeHMe U ITpeIOMJIeHMe
CBeTa, M0JIHOe BHYTPeHHee OTpakeHue CBeTa, pasyioxkeHue 6esioro cBeTa B
CIIEKTp M CJIOKeHMe CIEeKTPaJIbHbIX I[BETOB, MOUCIEpPCUs CBeTa,
eCTeCTBeHHAas PaJMOaKTUBHOCTb, BO3HMKHOBEHME JIMHENYATOrO CITeKTpa
U3JTyUYEeHMSI) 110 OMMCAHUIO UX XapaKTePHbIX CBOMCTB ¥ Ha OCHOBE OIIBbITOB,
IEeMOHCTPUPYIOIIMX AAaHHOE (HU3UUYECKOe SIBJIEHNE;

pacrosHaBaTb IMPOSIBJIEHME  W3YYEHHBbIX  (PU3NUECKMX  SIBJIEGHUI B
OKpy’KatolleM mupe (B TOM umciae ¢GusmMueckue SIBJIEHUSI B TMPUPOAE:
IIPUJIVIBBI U OTJIMBBI, ABMsKeHMe Ty1aHeT COTHEYHONM CUCTEMBI, peaKTUBHOE
IOBVDKEHME JKUBBIX OpPraHM3MOB, BOCIIPUSTHE 3BYKOB JSKMBOTHBIMM,
3eMJIeTpsICeHMe, CeliCMMYecKue BOJIHBI, I[yHaMM, 5XO, ILiBeTa Tel,
ONTUYECKNE SIBJIEHUSI B TNPUPOAE, OMOJIOrMYecKoe NeiCTBME BUAMMOTO,
yAbTPadMOJETOBOTO U  PEHTTeHOBCKOTO M3JTyUYEHMIl, eCTeCTBEHHbI
pagMoaKkTUBHBIM (POH, KOCMMUYECKME JIyUM, PaaMOaKTUBHOE W3JTyUeHMe
MIPUPOAHBIX MMHEPAJIOB, MOENCTBME PAAVOAKTUBHBIX W3JTyYeHMII Ha
OpraHu3M 4YeJIOBEKa), MpPM 3TOM IEePeBOAUTh MPAKTUUECKYIO 3aauy B
yueOHY10, BbIJIEJSITh CYIlleCTBEeHHble CBOMCTBa (MpuU3HaKM) GU3UUECKUX
SIBJIEHUIA;

ONMCBHIBATh U3yYeHHbIEe CBOMCTBA Tes U (usmMueckue sSBJIeHUS], UCIIOIb3YS
dbusnueckne BeMMUMHBI (CpeIHSII M MrHOBEHHAs] CKOpPOCTb TeJia IIpu
HEepaBHOMEPHOM [IBMKEHUM, YCKOpeHMe, TepeMelleHne, IyTb, YI0Bas
CKOpPOCTb, CWIa TpPeHMs], CWia YIPYroCcTH, CWUJIa TSDKECTU, YCKOpPEHMe
CBOOOMHOrO TMajaeHusi, BeC Teja, WMIYJIbC Teja, WMITYJIbC CUJIBI,
MexXaHMueckass paboTra ¥ MOIIHOCTb, ITOTEHIMAaJbHAsI SHepPrus TeJa,
MIOAHSTOTO HaJ, MOBEPXHOCTBIO 3eMJIM, MOTEHIIMATbHAs SHEpPIus CXKaTou
MPY>XMHBI, KUMHETUYECKas] SHeprus, IIoJHas MeXaHMJecKasi SHeprus,
MepMoJ, ¥ YacToTa KojiebaHui, AJIMHA BOJIHbI, POMKOCTb 3ByKa U BbICOTA
TOHAa, CKOPOCThb CBeTa, MOoKa3aTejb IpejiOMJIeHNs] Cpe[ibl), TIpY OMMCAaHUU
MPaBUJIbHO TPAKTOBaThb (GU3MUYECKUIN CMBICT MCIOJIb3yEeMbIX BeJIUMUNH,
0003HAUYEeHUST M eOVHUIBI (U3NUYECKUX BEJINYMH, HAXOAUTb (OPMYIIbI,
CBSI3bIBAIOIIME JTAaHHYIO (M3MUECKYI0 BeJIMUMHY C APYTUMM BeJIMUMHAMMU,
CTPOUTH TpaPyKM U3yUEHHBIX 3aBUCUMOCTEN HU3NUECKUX BEIVNYNH;
XapaKkTepu3oBaThb CBOMCTBA TeJ, (GuU3NUecKue SBJIEHUS U IPOILECCHI,
VICIIOJb3YsI 3aKOH COXpPAHEHMSI SHepruu, 3aKOH BCEMUPHOTO TSITOTEHUS,



MPUHIOUIT CYNEepHo3uIMM CWJI, TPUHLMII OTHOCUTEeNbHOCTM ['ammes,
3aKoHbl HbIOTOHA, 3aKOH COXpaHEeHUs MMITYJIbCa, 3aKOHbI OTpa>KeHUsI U
TIpesIOMJIEHMST CBeTa, 3aKOHbI COXpPaHEeHMST 3apsiIOBOTO M MaCCOBOT'O UMCeT
IIpU SIIEPHBIX peaklusix, MpM STOM J[aBaTh CJIOBECHYIO (hOPMYIMPOBKY
3aKOHA ¥ 3aMMChIBaTh €0 MaTeMaTUUYEeCKOe BhIPasKEHNE;

OOBSICHITh (hMU3MUECKME IIPOIEeCChl M CBOMCTBA TeJ, B TOM UMCJIe U B
KOHTEKCTEe CUTYallMii IPaKTUKO-OPMEHTVPOBAHHOIO XapaKTepa: BbISBJISTh
MIPUUMHHO--CJIEICTBEHHbIE  CBSI3M, CTPOUTb OOBSICHEHME U3 2-3
JIOTMYECKUX IIIarOB C OIMOPOM Ha 2-3 M3yueHHBIX CBOMCTBA (U3UUECKUX
SIBJIEHUH, (GU3UUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEI;

peliaTb pacyéTHble 3amauy (OmMparolecss Ha CUCTeMy U3 2-3
YpaBHEHMI1), MUCIIOJIb3YsI 3aKOHBI ¥ (hOPMYJIbI, CBSI3bIBaIOIIMeE (pu3MUecKe
BeJIMUMHBI: Ha OCHOBE aHa/IM3a YCJIOBMSI 3a[auyM 3alMChIBaTh KpaTKOe
yCJIOBME, BBISIBJISITH HEJOCTAIOIIME WM M3OBITOUHbIE JTaHHbIE, BbIOMPATh
3aKOHBI ¥ (OPMYJIbI, HEOOXOAMMbIE IJIS pelLleHys, IPOBOIUTb PACUEThl U
OLIEHMBATh PEAIMCTUYHOCTh IIOJYYEHHOTO 3HAaueHus (QU3NMIecKoi
BEJINYVHBI;

pacIio3HaBaTb IIPOOJIEMBbI, KOTOPbIe MOKHO peIIUTh MpU ITOMOILIMA
busnveckux MeTOHOB, WCIIOJb3YS OIMCAHME WMCCAeOOBAHMUS, BBIAESTh
IpoBepsieMoe  TIPeAToJIosKeHe, OIeHMBATh IPAaBUJIBHOCTh  ITOPSIIKa
MIpOBEeHNsT  MCCAeNOBaHMs, [ejiaTb BBIBOAbI, WHTEPIPETHPOBATh
pe3yJibTaTbl HAOIOIEHUI U OTbITOB,

MPOBOAUTbL OIBIThI IO HAOMIOOEeHMI0 (GU3NYECKUX SBJIEHUN  WIN
dbusnvecknx CBONCTB Tej (M3ydeHMe BTOporo 3akoHa HbioTOHA, 3aKOHA
COXpaHeHMs] SHEPTUM, 3aBUCMMOCTb Iepuoma KoyiebaHuil IPYKMHHOTO
MasITHMKa OT MAacChl Ipy3a ¥ >XECTKOCTU IPYKMHBI ¥ HE3aBUCUMOCTb OT
aMILIATYIbl MaJIbIX KOJie0aHM, MPSIMOJIMHEMHOE PacIIpoCTpaHeHMe CBeTa,
pasjiokeHne 6eJIoro CBeTa B CIIEKTP, M3yUeHMe CBOVCTB M300pakeHus B
IIJIOCKOM 3epKajle M CBOMCTB M300paskeHMs IMpeaMeTa B COOMparoIien
JIMH3e, HAOJIIOEeHMe CIUIONIHBIX ¥ JIMHEMYAThIX CIIEKTPOB M3JTyYeHMs):
CaMOCTOSITeJIbHO ~ COOMpaTh YCTAHOBKY 13  M30OBITOYHOrO Habopa
0o0OpynoBaHMS, ONMChIBATb  XOJ  OMNbITa M  €ro  pe3yJybTarThl,
dbopMyIMpoBaTh BHIBOJIbI;

MIPOBOIUTh IPY HEOOXOIMMOCTM CEPUIO TPSIMBbIX M3MEpPEHUM, OIpenersis
cpemHee 3HaueHMe u3MepsieMolM BeMuMHbI ((POKYCHOe pacCTosHMe
cobuparomien JIMH3bI), OOOCHOBBIBATH BBIOOP CIIOCOOA M3MEpPEeHUS
(M3MepuTEeNIbHOTO IIpMoopa);

MIPOBOAUTh MCCJeNOBAHME 3aBUCUMMOCTEN (U3MUYECKUX BEIUYMH C
MCITOJIb30BAHMEM IIPSIMbIX M3MepeHUN (3aBUCMMOCTb YT OT BpeMeHMU



IIpM PaBHOYCKOPEHHOM [IBMKEHUM Oe3 HadaJbHOM CKOpPOCTM, Iepuoma
KOJIEOAHMIM MaTEeMaTUYECKOrO MasSTHMKA OT AJMHBI HUTH, 3aBUCUMOCTMU
yIjla OTpakeHMsI CBeTa OT YIJia IMajeHus M yIJja IPeJIOMJIEHMS OT yIJja
nmajeHust): IUIAaHMPOBAaThb MCCJIeIOBaHME, CaMOCTOSITEJIbHO COOMpaTh
YCTaHOBKY, (UKCHMPOBATh pPe3yJbTaTbl ITOJYYEHHOM  3aBUCUMOCTU
busnveckux BeJIMUMH B Bumae Tabmil U rpaduKkoB, IejaTh BBIBOIbI IO
pe3ybTaTaM MCCJIeIOBaHMSI;

IIPOBOAUTh KOCBEHHbIE M3MepeHus] (QU3NYECKUX BeIMUMH (CpemHss
CKOPOCTb ¥ VYCKOpPEeHMe TeJla TIpM PaBHOYCKOPEHHOM [IBMKEHUM,
YCKOpeHMe CBOOOIHOrO IajleHus], >KECTKOCTh MPYKUHBI, KO3DPULVEHT
TPEHMSI CKOJIb’KeHMSI, MeXaHudeckasi paboTra M MOIIHOCTb, YaCTOTa |
nmepuon KOJebGaHMii MaTeMaTMYeCKOro U IPYKMHHOTO MAasITHMKOB,
ONTMYecKass cwia coOuparollleil JIMH3bl, pPaAVOAKTUBHBIM  (QOH):
IJIAaHMPOBATh M3MEPEHMsI, COOMpPaTh SKCIIEPUMMEHTAIbHYIO YCTAHOBKY U
BBIMIOJIHATh M3MepeHMs, caeays MpeajoKeHHOW MHCTPYKLMM, BbIUMCIISATh
3HAUEeHMe BeJIMYMHBI M aHAJIM3UPOBATh IOJTyUYeHHbIe Pe3yJIbTaThl C YYETOM
3aJaHHOM TTOTPEITHOCTY U3MEPEHUI;

CO6JTIOIaTh MpaBujia TEXHUKY 6e30IacHOCTH IIpu paboTe ¢ 1abopaTOPHBIM
000pyIOBaHMEM;

pasMyaTh OCHOBHbIE TIPU3HAKM M3YUYEHHBbIX (QU3NUYECKUX MOJesiein:
MaTepuajabHasl TOYKA, abCOJIIOTHO TBEPIAOE TEJ0, TOUYEUHbI MCTOUYHMUK
cBeTa, JIy4, TOHKas JIMH3a, IIJIAaHETapHasi MOJeJb aToMa, HYKJIOHHAas
MO/IeJIb aTOMHOI'O SI/Ipa;

XapaKTepu3oBaTh IPUHIMIIBI  IEMCTBUSI UM3YUYEHHBIX IpuUOOPOB U
TeXHUYECKUX YCTPOMCTB C OMNOpOM Ha MX omnucaHus (B TOM UNUCIIE:
CIIMAOMETpP, OATUMKMU TIOJIOXKEHMSI, PACCTOSIHMS M YCKOPEeHMs, pakera,
9XO0JIOT, OYKM, IIepUCKOI, (oToammapar, OITUYECKME CBETOBOMHI,
CMeKTPOCKOM, I03UMeTp, Kamepa BuiabcoHa), uCHONb3ys 3HaAHUS O
CBOMCTBax (usmueckux gBJEeHUMM U  HeobXomumble (usuyeckue
3aKOHOMEPHOCTMH;

MICTIO/Ib30BaTh CXEMbI ¥ CXeMAaTUUYHbIe PUCYHKM M3YUEHHBIX TEXHUUYECKUX
YCTPOMCTB, M3MEPUTEIbHBIX MPUOOPOB M TEXHOJOTUMYECKUX IIPOLIECCOB
IIpU pelieHnr y4eOHO--MIPAKTUIYECKUX 3a/1ad, OINTUUYECKME CXeMbl [IJIs
ITOCTPOEHMS M300paskeHMIi B TVIOCKOM 3epKaJie ¥ COOMPaIOIIeN JIMH3E,;
MPUBOIUTL  TIpuMepbl  (HaxomauTb  uHOpMAIMIO O  IpUMepax)
MIPAKTUYECKOIO MCIIOJb30BaHUSI (U3NUYECKMUX 3HAHUM B ITIOBCEITHEBHOM
SKU3HM [IJISI obecrieueHmst 6e30macHOCTM IIpy OOpallleHMM ¢ IpubopaMu u
TEXHUUYECKMMM YCTPOMCTBAMM, COXPAHEHMSI 3[I0pPOBbSI UM COOJIIOIEHMS
HOPM 5KOJIOTMYECKOTO MOBEIEHMS B OKPYSKAIOIIEN CPEJIE;



OCYILIECTB/ISITb TOUCK MHPOpManuy  (GuU3NUECKOro CcoaepskaHus B
HHTepHeTe, CaMOCTOSITe/IbHO (OPMYJIMPYST MTOMCKOBBIN 3aIIPpOC, HAXOAUTD
ITyTU OTpeJiesieHNsI TOCTOBEPHOCTM TIOJTyUYeHHON MHGpOpMaLuy Ha OCHOBE
MMEIOIIMXCST 3HAaHUM U TOTIOJIHUTEIbHBIX MCTOUHUKOB,

MICITOJTb30BaTh IPU BBITIOJIHEHUY YUeOHBIX 3alaHUl HAyYHO--TIOMYJIIPHYIO
JuTepaTtypy  (GusMueckoro comepskaHusl, CIpaBOUYHbIe MaTepuaJbl,
pecypcel cetu VIHTepHeT, BiaafeTh IMpMEéMaMM KOHCIIEKTMPOBAHUSI TEKCTa,
npeo6paszoBaHus MHGOPMALMM U3 OHOV 3HAKOBO CHCTEMbI B APYTYIO;
CO371aBaTh COOCTBEHHbIE NMUCbMEHHBbIE M YCTHbIE COOOIIEHMS Ha OCHOBE
mHpopMaluy 13 HECKOJbKUX MCTOYHMKOB (PU3MUECKOTO COmepsKaHus,
ITyOGJIMYHO MPEICTaBJISTh Pe3yabTaThl MTPOEKTHOM WJIM UCC/IeI0BATEIbCKOM
IesITeIbHOCTY, TpPU 9TOM TPaMOTHO  MCIIOJb30BaTh  M3YUYEHHBIN
MOHSATUMHBINA aIapaT M3y4yaeMoro pasiena QUus3NKu M COMPOBOXKAATH
BBICTYIIJIEHME TIpe3eHTalyueil C YUYETOM OCOOEHHOCTeN ayAauTOpUM
CBEpPCTHMKOB.



TEMATHUYECKOE ITJIAHUPOBAHUE

7 KITACC
KonnuecTBo yacos OnexTpoHHbIE (LM(POBLIE)
N® HaumeHoBaHue pa3nesoB U TeM 006pasoBaTe/IbHbIE
KoHTponbHbIe IIpakTyeckue
n/n IMpOrpaMMbl Bcero pecypchl
paboThl paboThl
Pasgen 1. ®usuka 1 e€ posib B MO3HAHUM OKPY’KaIOIIero Mmupa
b K
1.1 ®usmka - HayKa O IIpupoje 1 mbmrorexa LO
https://m.edsoo.ru/7f416194
1.2 dusmyeckye BeIMUMHbBI 2 1 Bubmorexa HOK
https://m.edsoo.ru/7f416194
. bubmorexka IIOK
1.3 EcTrecTBeHHOHAYyUYHBI METO/I, TO3HAHMS 1
https://m.edsoo.ru/7f416194
Wrtoro no pasnmeny 4
Paspnen 2. [lepBoHaua/bHbIE CBEEHUS O CTPOEHMH BEIlleCTBa
b K
2.1 CTpoeHne BellleCcTBa 2 1 nbmorexa I10
https://m.edsoo.ru/7f416194
9.9 JIBIDKeHMe U B3aMMOIeliCTBIE YaCTHI] 1 1 buébmorexka IIOK
' BelIeCTBa https://m.edsoo.ru/7f416194
K
2.3 ArperarHble COCTOSIHUS BeIlleCTBa 2 BuGmorexa O
https://m.edsoo.ru/7f416194
WTtoro no pasgeny 5
Paspen 3. [IBykeHMe ¥ B3aMMOLEMCTBHE TeJT
b6 OK
3.1 Mexaunueckoe OBIKeHNe 4 nbmorexa I
https://m.edsoo.ru/7f416194
3.2 Wnepuust, macca, IVIOTHOCTD 8 1 3 bu6anoreka ITOK



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

https:/m.edsoo.ru/7f416194

3.3 Cuita. Bugpl cun 14 1 BuGmuorexa LIOK
https://m.edsoo.ru/7f416194
Utoro no pasmeny 26
Paspen 4. [laBneHue TBEPABIX TeJI, )KMAKOCTEN M Ia3oB
41 Hasnenne. [lepemaua maByieHnst TBEPIbIMMI 1 bubmorexka IIOK
' TeJIaMU, JXUAKOCTSAMMU U ra3zaMu https://m.edsoo.ru/7f416194
4.2 I aByeHye sKMIKOCTU 6 Bubmrorera HOK
https://m.edsoo.ru/7f416194
4.3 ATMocdepHoOe naBiieHne 5 Bubmmorexa HOK
https://m.edsoo.ru/7f416194
4l IeyicTByE SKMIKOCTY ¥ Ta3a Ha MOTPY>KEHHOE 6 9 Bubmmoreka IIOK
) B HUX TeJIO https://m.edsoo.ru/7f416194
WTtoro o pasgeny 18
Pasgen 5. Pa6oTa ¥ MOIIIHOCTb. DHeprus
5.1 Pabora 1 MoIIHOCTD 2 Bubmrorera HOK
https://m.edsoo.ru/7f416194
5.2 IIpocThie MeXaHMU3MBI 6 2 Bubmiorexa OK
https://m.edsoo.ru/7f416194
5.3 MexaHnnueckast 3Heprust 5 1 Bubmrorexa OK
https://m.edsoo.ru/7f416194
Wtoro mo pasgeny 13
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 68 12



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

8 KJIACC

KonnyectBo 9acoB DJIEKTPOHHbBIE
HaumenoBaHue pa3snesoB 1 TeM IIPOrpaMMbl (umndpossie)
N? /it KoHTponbHbIe TTpakTiaeckue
Bcero 00pa3oBaTe/IbHbIE
paboThl paboThl
pecypchl
Pasgein 1. TemnoBbie sSIBJICHUS
1.1 CTpoeHne 1 CBOVICTBA BEIIECTBA 3 Bu6moreka TIOK
https://m.edsoo.ru/7f4181ce
1.2 TemioBbIe IpoLIECCHI 22 2 4 Bu6moreka TIOK
https://m.edsoo.ru/7f4181ce
HWroro no pasgeny 25
Pazgen 2. DnekTpuuecKkue ¥ MarHUTHBIE SIBJIEHMUS
91 DJIeKTpUYIeCKye 3apsbl. 3apsisKeHHbIE Tela 7 1 bu6ymoreka LIOK
) Y UX B3aMMOJIe/ICTBUe https:/m.edsoo.ru/7f4181ce
b K
2.2 IToCTOSTHHBIN JIEKTPUYECKUI TOK 22 1 7 mbmrorexa O
https://m.edsoo.ru/7f4181ce
2.3 MaruuTHble IBJIeHUS 4 1 BuGmorexa HOK
https://m.edsoo.ru/7f4181ce
2.4 DJIeKTpOMAarHMUTHAS MHITYKIVST 7 2 BuGmorexa HOK
https://m.edsoo.ru/7f4181ce
Utoro mo pasgeny 40
PesepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1IO ITPOT'PAMME 68 5 13



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

9 KNIACC

KonnyectBo 9acoB DJIEKTPOHHbBIE
HaumenoBaHue pa3snesoB 1 TeM IIPOrpaMMbl (umndpossie)
N? /it KoHTponbHbIe TTpakTiaeckue
Bcero 00pa3oBaTe/IbHbIE
paboThl paboThl
pecypchl
Pazgen 1. MexaHuuyecKkue sSIBJICHUS
1.1 MexaHnueckoe OBMsKeHMe U CIIOCOOBI ero 10 1 1 bubmorexka IIOK
' OITMCAHMS https://m.edsoo.ru/7f41a4a6
. buo OK
1.2 Bsaumopnerictue ten 20 2 2 nbmorexa L
https://m.edsoo.ru/7f41a4a6
bubmmoteka IIOK
1.3 3aKOHbI COXPaHEHUS 10 1 2 nbmorexa L
https://m.edsoo.ru/7f41a4a6
HTtoro no pasgeny 40
Pazgen 2. MexaHudeckue KoJieGaHUSI M BOJIHBI
bu6 OK
2.1 MexaHnuecKkue KojebaHus 7 1 2 nbmorexa [l
https://m.edsoo.ru/7f41a4a6
b K
2.2 MexaHnuecKkye BOJTHbI. 3BYK 8 1 3 mbmrorexa O
https://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 15
Paspgen 3. DyieKTpOMarHuTHOE IOJIE M 3JIEKTPOMAarHUTHBIE BOJIHBI
21 DJIEKTPOMArHUTHOE I10JIE U 6 1 bubmoreka HOK
' 3JIEKTPOMAarHUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
Wtoro mo pasgeny 6
Paspen 4. CBeTOBbBIE SABJICHUS
4.1 3aKOHbI pacCIpOCTpaHeHMs CBeTa 6 2 bu6smoreka LIOK



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

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

4.2 JIMH3BI ¥ ONITMYECKYE TTPUOOPBI 6 3 Bubmrorexa TIOK
https://m.edsoo.ru/7f41a4a6
4.3 PasnoskeHue 6eyioro cBera B CIIEKTP 2 Bubmorexa TIOK
https://m.edsoo.ru/7f41a4a6
Utoro no pasgeny 14
Pasgen 5. KBaHTOBBIE SIBJICHMS
Bubmmoreka IIOK
5.1 Wcmyckanne u morJiolieHne CBeTa aToMOM 4
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHne aTOMHOTO sigpa 6 1 Bubmrorexa OK
https://m.edsoo.ru/7f41a4a6
bu6 OK
5.3 SAnepHble peakum 7 1 nemrorexa I
https://m.edsoo.ru/7f41a4a6
Hroro 1o pasgeiy 17
Paspen 6. I[ToBTOpHTEILHO-000011IAIOIINIA MOAY/Tb
6.1 IToBTOpEHME 1 06061IIEHNE COTEPsKAHMS 10 buébmorexka IIOK
' Kypca dusuky 3a 7-9 Kacc https://m.edsoo.ru/7f41a4a6
WTtoro no pasgeny 10
OBIIEE KOJIMYECTBO YACOB ITO ITPOTPAMME 102 18



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

YUYEBHO-METOIMNYECKOE OBECIIEYEHHUE

OBPA3OBATEJIbHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» @usuka: 7-1 kaacc: 6a30BbIM YPOBEHb: yueOHUK, 7 Kinacc/ [Tepoikuya .M.,
MBanoB A.U., AkiioHepHoe ob1iectBo «M3parenbcTtBo «IIpocselenne»

» @usuka: 8-1 Kaacc: 6a3oBblil YPOBEHb: YueOHUK, 8 Kinacc/ Ilepbiiikun M.
M., VBanoB A. U., AkumoHepHoe ob11ecTBo «M3marenbcTBo «IIpocBernienne»
» ®usuka: 9-1 Kkiacc: 6a3oBbiii YPOBeHb: yUebHMK, 9 kinacc/ [lepoiiikuu U.
M., I'yvtauxk E. M., UBanoB A. U., ITerpoBa M. A., AKIIMOHepHOE OOI1IECTBO
«3pgarennpcTBo «IIpocBelienne»

B.N.JTykammk. CoopHMK 3amad 1mo pusuke 7-9 knaccel. [Tocobume st
yuanmxcs ob1ieoopasoBaTeibHbIX yupeskaennit/B.U.JIykanmk, E.B. iBanoBa
-25 —-e usn.- M.; ITpocsemenne. 2011r.

[Tepormkua A.B. CoopHuk 3amau 1o pusmke 7-9 ki.:K yueOHMKaM
A.B.IlepsoiiikunHa u ap. «®Pusmka. 7 kiace», «Pusmka 8 kinace». «Dusmka 9
kiacc»/A.B. Iepoiiikun; Coct. H.B. ®unonosuu.- M.: M3gaTenbcTBO

«Ixk3ameH»,2006.

METOINYECKHUE MATEPUAJIBI 1JI51 YUUTEJIA
Mapon A.E.7 knacc: yuebHO — MeToguueckoe mocooue / A.E. Mapon,E
A.MapoH.- 9-e uzg., crepeotun.- Mocksa.: Ipoda,2011
Mapon A.E.8 knacc: yuebHOo-MeTOAMuecKkoe nmocodbue / A.E. Maposn, E

A.MapoH.- 7-e usm., crepeorun.- Mocksa.: Ipoda, 2012



Mapon A.E.9knacc: yue6HO — meToauueckoe rnmocobue / A.E. Mapon,E
A.MapoH.- 9-e usg., crepeotun.- Mocksa.: Ipoda. 2011

®usuka. Tectsl. 9 kinacc / H.K. Xaunanos, T.A. XanHaHoBa. - M.: [Ipoda,
2009

®usuka. Tectsl. 8 kimacc / H.K. Xannanos, T.A. XanHaHoBa. - M.: [Ipoda,

2009

HDPPOBBIE OBFPA3OBATEJIbHBIE PECYPCBHI

U PECYPCbI CETU UHTEPHET
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm.

https://phys-oge.sdamgia.ru/


http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://physics.nad.ru/physics.htm
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