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ITOACHUTEJIbHAS 3AIIMCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOT'O OOIIEro 0OO6pasoBaHMSI COCTaBJieHA Ha
OCHOBE TIOJIOKEHMIA M TpebOBaHMM K pe3yJsibTaTaM OCBOEHMSI Ha 6a30BOM YpPOBHE OCHOBHON
obpasoBaresibHON Mporpammbl, TmpeacrtaBieHHbIX B @PI'OC OOO, a Takke C YYETOM
denmepanbHOV paboueit mporpamMmbl BocnuTaHus ¥ KoHuenuyy mnpernogaBaHus y4eGHOTO
npenmetra «Dusukar.
CopepskaHme  mporpaMMbl MO (u3MKe  HampaBjaeHO Ha  (opmMupoBaHUe
€CTeCTBeHHO-HAayUYHOM TPaMOTHOCTM OOYYaloOIIMXCS Y OpraHM3aluio usydyeHus: Gpusmku Ha
IesITeTbHOCTHOM OCHOBe. B mporpamme mo ¢usnuke YUYMUTHIBAIOTCS BO3MOKHOCTM YUeOHOTO
npeagvera B peaymsauuy  TpeboBaHuin DPI'OC OOO K [WIAaHMPYEMbIM JIMYHOCTHBIM U
MeTalnpeaMEeTHbIM  pe3yJbTaTaM  OOydYeHMs, a  TakKe  MeXIpeIMeTHble  CBS3U
€CTeCTBEHHO-HAaYUYHbIX YUE€OHBIX IIPEIMETOB Ha YPOBHE OCHOBHOTO 00I1Iero o6pa3oBaHmsl.
[Iporpamma mo ¢u3uKe yCTaHABJIMBAET paclpeneseHne yuyeOHOro maTepuasa Mo rojam
obyuenust (MO Kjaccam), TMpeajaraeT IPUMEPHYIO II0C/AeNOBaTe/IbHOCTh W3YYEHUS TeEM,
OCHOBAaHHYI0 Ha JIOTMKE PasBUTKUS TPEIMETHOIO COJEpXKaHUSI M YYE€Te BO3PACTHBIX
0COOeHHOCTeN 00YJaroIIXCSl.
[Tporpamma o ¢usmke pazpaboTaHa C 1[eIbI0 OKa3aHMs METOIMYECKON MTOMOILM YUUTETIO
B CO3IaHMM paboyvert MporpaMMbl 110 YYeOHOMY ITPeIMETY.
®du3smka SBJIIETCS CUCTEMOOOPA3YIOIIVM IJIsI €CTECTBEHHO-HAYYHBIX YUYEOHBIX ITPEIMETOB,
MTOCKOJIbKY (M3MYecKye 3aKOHbI JIeXKaT B OCHOBE ITPOLIECCOB U SIBJIEHMIA, M3yYaeMbIX XUMMEN,
OuoJioruei, aCTpoHOMMEN U (pusnyeckon reorpadueii, BHOCUT BKJIaJ B €CTECTBEHHO-HAYUYHYIO
KapTUHyY MMpa, IMPeJOCTaB/sieT HauboJjiee sSICHble 0Opasibl MPUMEHEHMS HAyYHOTO MeTona
MMO3HaHMSI, TO €CTh CIIOCO0a TMOJTyUYeHMs] TOCTOBEPHBIX 3HAHMIA O MUpE.
OpHa M3 ryaBHBIX 3amav (pu3NUecKoro o6pasoBaHMsI B CTPYKType 00I1ero o6pa3oBaHms
COCTOUT B (OPMUPOBAHMM €CTECTBEHHO-HAYYHOM T'PaMOTHOCTM M WMHTepeca K Hayke Yy
00YYaIOIINXCS.
Nsyuenme ¢usmvku Ha 6a30BOM YpOBHE IMpeAroJiaraeT OBJIAZeHue CJeayIoImMu
KOMIIETEHTHOCTSIMM, XapaKTePU3YIOIIMMY €CTeCTBEHHO-HAYYHYIO IPAMOTHOCTb:
® HAYYHO OOBSCHSTH SIBJIEHWS;
® OIIEHMBATh ¥ TOHMMAaTh OCOOEHHOCTY HAYYHOTO UCC/IeOBAHNS;
® VHTEepPIpeTHpOBaThb AAHHbIE M MCIIOJb30BaTh HAy4YHbIE TOKa3aTeJIbCTBA [IJIS
MTOJTyYEeHUST BBIBOJIOB.
Lenn wnsyueHuss GbusmMkM Ha ypOBHE OCHOBHOTO OOIIero ob6pa3oBaHMsI OIpejesieHbl B
Konuenuun mpenogaBanus yue6HOro npeamera «®usnuka» B 06pa3soBaTeIbHbIX OPraHM3aIMsIX
Poccuiickoin  Depepauyy, peausyiOIIMX OCHOBHBIE OOIIe0Opa3OBaTe/bHbIE ITPOrPaMMBbI,
yTBepkaeéHHON pelrennem Kosmernm MunncrepcTBa mpocselienusi Poccuiickoit @emepanym
(nmportokon ot 3 nekabpst 2019 r. Ne ITK-48H).
Lenu nzyuyenns pusmrm:
e [pMoOpeTeHMe MHTepeca M CTpeMJIeHMsS] OOYYaroIIMXCd K HayYHOMY MW3YUYEHUIO
MIPUPO/Ibl, PA3BUTHE UX MHTEJUIEKTYATbHbIX ¥ TBOPUECKUX CITOCOOHOCTEN;

® pasBuUTME TIPEJCTABJEHMII O HAyYHOM MeToAe TIO3HaHusI u (opMupoBaHUe
MCCJIEIOBATEIbCKOT'O OTHOIIIEHNST K OKPYSKAIOIIMM SIBJIEHUSIM;

e (opMupoBaHMe HAYYHOTO MMPOBO33PEHMST KaK pe3yJibTaTa M3yyeHUs] OCHOB CTPOEHUSI
MaTepuy U QyHIaMeHTaTbHbIX 3aKOHOB (DU3UKU;

e (bopMupoBaHKe MPECTaBIEHUIA O PO DU3MKM 71T Pa3sBUTUSI APYTUX €CTeCTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTMUIL;

e pasBuUTME TIPEACTaBJIEHMI O BO3MOXKHBIX cdepax Oyayimienn MpodeccuoHaaIbHOM
e TeJIbHOCTY, CBSI3aHHOM C (PM3MKOM, OATOTOBKA K JaJbHENIIIeMy O0yUYeHIO B 3TOM
HaIpaBJIeHUMN.



HocTtuskeHne 3STUX 1ieJieid TporpaMMbl MO (Gu3MKe Ha YpPOBHE OCHOBHOTO OOIIEro

ob6pa3zoBaHust 06eCIIeunBaeTCs pelieHneM CJIeIyIOIMX 3a5ay:

e [puoOpeTeHMe 3HAHMM O JUCKPETHOM CTPOEHUM BeIleCTBa, O MeXaHUYECKUX,
TEIJIOBBIX, JIEKTPUUECKIX, MATHUTHBIX I KBAHTOBBIX SIBJIEHUSX;

e [MpuobpeTeHMe YMEHU ONUChIBATb U OOBSICHATh GU3MUYECKUe SIBJIEHUSI C
MCITOJIb30BAHMEM ITOJTYUYE€HHbBIX 3HAHWIA;

® OCBOEHME METOAOB pelleHUs] MPOCTEMIINX PACUYETHBIX 3a[a4 C MCIOJIb30BaHMEM
busmyeckmx MojesneNn, TBOPUECKNX U MPAKTUKO-OPUEHTVPOBAHHBIX 3a/aY;

e pasBuUTME YMeHUM HAOMIOAaThb TMPUPOAHBbIE SIBJIEHUSI M  BBIMOJHSITH  OIIBITHI,
JabopaTopHble PAOOTHI ¥ 3IKCIEPUMMEHTAJbHbIE MCC/IEMOBAHUSI C MCIOJIb30BaHUEM
M3MEPUTEJIbHBIX MPUOOPOB;

® OCBOeHMe TPUEMOB paboThl ¢ MHGoOpMalmeir (GU3NUECKOTO COmepsKaHus, BKIIOYAst
MHGOPMAIMIO O COBPEMEHHBIX MOCTVKEHMSIX GU3MKM, aHIM3 U KPUTUYECKOe
olleHVBaHKe MHGOpMaLn;

® 3HAKOMCTBO cO cepamy IpodecCrOHaTbHOM AeITeIbHOCTH, CBI3aHHbIMU C (DU3UKOM,
¥ COBPEMEHHBIMM TEXHOJIOTUSIMM, OCHOBAHHBIMM Ha AOCTVIKEHUSIX GU3NIECKOM HAYKMU.

Ha msyuenmne ¢usuxkm (6a30Bblii YPOBEHDb) HA YPOBHE OCHOBHOI'O OOILIETO 0Opa3’oBaHMS
otBoauTCS 238 wacoB: B 7 kiacce — 68 yacoB (2 yaca B Henesto), B 8 kiacce — 68 yacos (2 yaca B
HEeIeso), B 9 KJjiacce - 102 yaca 3 yaca B HEeIeJio).

[Ipensiaraemsiil B mporpamme 1o ¢u3uKe rnepeyeHb JabopaTOPHbIX pabOT U OMBITOB HOCUT
pPEKOMeHIaTeIbHbIM XapaKTep, YUMTeNb [ieJlaeT BbIOOp IMpOBemeHMsT J1TabopaTOPHBIX paboT u
OTIBITOB C YUYETOM MHAVBUIYATbHBIX OCOOEHHOCTEN 00YYaIOIIMXCS, CITMCKA SKCIIEPUMEHTATBHBIX
3a[laHMIA, TIpe/JIaraeMbIX B paMKaX OCHOBHOTO TOCYIAapCTBEHHOT'O 9K3aMeHa Mo (hu3uKe.



COJEP>XAHUE OBYUYEHUNS
7 KJIIACC

Paspgen 1. ®usuka u e€ pojib B IO3HAHMY OKPYKAIOILIEro MuUpa.

®usuka - HayKa o mpupope. SBnenust npupoasl. Ousnyeckue SABIEHNS: MeXaHMUYECKUE,
TEeIIOBbIE, 3JIEKTPUYECKMe, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

®usnueckue BeJMuMHBL 3mepeHue busmueckux BeJuunH. Pusnyeckue MpuOGOPHI.
[TorpemHocTs M3MepeHuit. MeskyHapoaHast CUCTeMa eIVHMAILIL.

Kak ¢usuka u mpyrue ecrecTBeHHble HAayKM M3y4alOT MpUpPOAy. EcTecTBeHHO-Hay4YHbIN
MeTOJl TIO3HAHMS: HabJ/ofeHne, TOCTAaHOBKA HAy4YHOTO BOIIPOCA, BBbIABIKEHNE TUIIOTE3,
9KCIIEPMMEHT II0 IIpOBEpKe TUIOTe3, OObsICHeHue Habmomaemoro sBieHus. OmucaHue
(pusMUecKux SIBIEHNUN C IIOMOIILIO MOJIEJIEN.

demoncmpauuu.

1. MexaHnuueckue, TeIJIOBbIE, 3JIEKTPUUECKIE, MATHUTHbIE, CBETOBbIE SIBJICHS.

2. @usmnueckue MpuoOOPBI M Mpoleaypa MPSIMbIX U3MEPEHMI aHAJOTOBbIM M IIM(GPOBBIM

pMuOOpPOM.

JlaGopamopHsle paGomsl U onslinsl.

OnpeneneHne 11eHbI JeJIeHNMs IIKaIbl U3MEPUTETHHOIO Ipubopa.
WsmepeHne pacCTOSTHUIA.
Hsmepenne o6bEMa KUAKOCTU U TBEPHOIO TeJa.
OnpeneneHne pa3MepoB MaJIbIX TeJl.
Wsmepenne TtemmepaTypbl IpM IOMOIIM JKUAKOCTHOTO TEPMOMETpa U aT4MKa
TeMIIepaTyphbl.
6. IlpoBemeHne uccienoBaHus IO IIPOBEpKe TUIIOTE3bl: JaJbHOCTh IIOJIETa IAPUKA,
MYILIEHHOTI'O TOPU3OHTAIbHO, TEM OO0JIbIlIEe, YeM OOJIbIIIE BBICOTA ITyCKa.

Pa3spen 2. IlepBoHavasibHbIe CBeJEHUS 0 CTPOEHNMM BelllecTBa.

CTpoeHne BelllecTBa: aTOMbl M MOJIEKYJIbI, UX pasmMepbl. OIbITbI, JTOKA3bIBAIOILINE
IVUCKPETHOEe CTPOeHMe BellleCTBa.

IBuskenne vactul, BellecTBa. CBS3b CKOPOCTM ABVDKEHMS YACTUI, C TeMIIEPATypPON.
bpoyHoBckoe nBuskenme, muddysusa. BsaumopencTBue 4YacTUI[ BEIIECTBA: IPUTSDKEHUE U
OTTaJIKMBaHMeE.

ArperaTHble COCTOSIHMSI  BeIlIeCTBAa: CTPOEHMEe Tas30B, JKUIKOCTE U  TBEPOBIX
(RKpUcTa/ITMUeCcKux) Tejl. B3auMOCBSI3b MEXIY CBOMCTBaMM BeILECTB B Ppa3HbIX arperaTHbixX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJISIpHBIM cTpoeHueM. OCOOEHHOCTM arperaTHbIX COCTOSTHUMI
BOJIbI.

U I DN =

Hemoncmpauuu.

1. Hab6mogeHne 6pOyHOBCKOTO ABVKEHUSI.

2. Ha6monenune oquddysnumn.

3. Hab6mopeHue SBJIEHUI, OOBSICHSIOIIMXCSI MPUTSDKEHMEM MJIM OTTAJKMBAHMEM YaCTMUI]

BellleCTBa.

JlaGopamopHsle paGomsl U onbiinol.

1. Ormenka guaMmeTpa aToMa METOIOM PSIIOB (C MCIOIb30BaHMeM ¢GoTorpadmui).

2. OmbIThI 110 HAGIIOIEHMIO TEIIOBOI'O PACIIMPEHMS Fa30B.

3. OmnbIThI 110 OOHAPYKEHUIO MEVCTBUS CUJI MOJIEKYJISIPHOTO TIPUTSKEHMST.

Pa3spen 3. IBuskeHne ¥ B3aMOJeCTBIE TeJl.

Mexannueckoe maBibKeHue. PaBHOMepHOe M HepaBHOMepHoe ABMsKeHue. CKOpOCTb.
CpenHsss CKOPOCTb IPY HEPABHOMEPHOM ABVDKEHUM. PacyéT myTu 1 BpeMeH) IBUSKEHMUS.



SIBneHne wuHepiuu. 3aKOH MHepHuu. B3aumopencTBue Ten Kak IpPUYMHA M3MEHEHUS
CKOpPOCTM OBIDKEHMsT Tejl. Macca Kak Mepa MHEpPTHOCTM Teja. [lmoTHocTh BemiectBa. CBSI3b
TJIOTHOCTY C KOJIMUECTBOM MOJIEKYJI B edyHuIle 0ObEMa BelleCTBa.

Cwia Kak XapaKTepucCTMKa B3aumomeicTBus Tea. Cujaa yopyroctM M 3akoH ['yka.
UsmepeHne cuiibl C TOMOIIBIO OMHAMOMeTpa. SIBjieHme Tarortenmust u cuiaa Tsokect. Cuta
TSDKECTM Ha JIpyrux IuiaHetaX. Bec Tema. HeBecomocTb. CiioskeHMe CuJj, HalpaBJ€HHBIX IIO
omHou mpsimon. PaBHopencTByroias cwi. Cuna Tperus. TpeHue CKOIbKEHUS ¥ TpeHMe MOKOSI.
TpeHne B mpupojie 1 TEXHUKE.

demoncmpauuu.

Hab6monenne MexaHM4eCKOro IBMKEHMS TeJla.

HsmepeHne CKOpOCTY MPSIMOJIMHEITHOTO IBVKEHMS.
Hab6momenne siBjieHMsT MHEPLIVA.

Hab6onenne n3MeHeHNs CKOPOCTY TIPU B3aMMOIEVICTBUM TeT.
CpaBHeHMe Macc 110 B3aMMOJECTBUIO Tel.

CiiokeHMe Cui1, HalrpaBJIEHHbIX 10 OJTHOM MPSIMOIA.

JIa6opamopr1e paéomul u onvimasl.

1. Ompepnenenve CKOPOCTM PaBHOMEPHOTO IBVKEHMS (IIapyKa B JKUAKOCTM, MOMAEIN

3JIEKTPUYECKOT0 aBTOMOOWIIS U Tak Jajiee).
2. OmpepneneHnne cpegHell CKOPOCTM CKOJIbXKEHMsSI Opycka Wi IIapuKa IO HAKJIOHHOM
IIJIOCKOCTH.

3. OmpepneneHue IJIOTHOCTY TBEPAOIO TejIa.

4. OmnbIThl, JeMOHCTPUPYIOIIME 3aBUCUMOCTb PacTssKeHus (medopmainy) MpYsKUHBI OT
MIPUJTOKEHHOM CUJIBI.

5. OmnbIThI, JeMOHCTPUPYIOILIME 3aBUCUMOCTb CUJIBI TPEHMSI CKOJIbYKEHMSI OT Beca TeJja U
XapaKTepa COMPUKACAIOIINXCST TOBEPXHOCTEIA.

Pasnen 4. laB/ieHne TBEPABIX TeJI, SKMIKOCTEN U ra3oB.

HaBnenne. CriocoO6bl YMEHbIIIEHNS U YBeJIMueHns gaBjieHus. JlaBiaeHne ra3a. 3aBMCUMOCTb
IaBJIeHMsI Tasa OT 0ObEMa, TeMiiepatyphl. [lepemava gaByieHus] TBEPABIMU TeJIaMU, SKUIKOCTSIMU
u rasamu. 3akoH Ilackans. ITHeBMaTMueckye MalllMHBI. 3aBUCHMMOCTD JaBJ€HUS SKUIKOCTU OT
ry6unbl.  ['mapocratuyeckmii  mapagokc. CooOiiaroriyecs cocydbl. ['mapaBinueckue
MeXaHU3MbI.

AtMocdepa 3eman u armocdepHoe maBjeHme. [IpuuMHbI CYIIECTBOBAaHMS BO3HYIIHOM
o6onouku 3emsu. OmnbiT Toppuuennu. Msmepenue aTMochepHOro IaBjeHMs. 3aBUCUMOCTh
arMoc(epHOro [AaBjieHUsI OT BBICOTbI HaJ ypoBHeM Mopsi. [Ipmbopbl 1s1 M3MepeHus
atMochepHOro AaBJIeHMS.

IelicTBye KUIKOCTY U ra3a Ha MOrPY>KEHHOe B HMUX TeJio. BoiTasikuBatolias (apxmuMenoBa)
cwita. 3akoH Apxumena. IlnaBanne Tes. BosmyxoriaBanne.

Hemoncmpauyuu.
3aBMCUMOCTD JaBJIEHUSI Ta3a OT TeMIIepaTyphl.

[Tepenaua gaByieHUST JKUAKOCTHIO U Fa30M.

Coob6miarommecs: COCy/Ibl.

'mppaBiyeckuin mpecc.

[TposiBieHne mencTBust aTMOCHEPHOTO AaBJIEHMS.

3aBMCUMOCTb BBITAJIKMBAIOIIENA CUJIBI OT OOBEMA TMOTPYKEHHON YacTu Tejla W

IJIOTHOCTY JKUIKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEN CUJIbI BECY BBITECHEHHON JKUIKOCTH.

8. YcioBue muiaBaHMsI TejI: IUIaBaHME WM TIOTPY’KEHME Tel B 3aBUCMMOCTU OT
COOTHOIIIEHUSI TFIOTHOCTEN Tejia U KUIKOCTM.

JlaGopamopHsle paGomsl U onslinsl.

ULk =

AR A .

=



1. WccnepoBaHue 3aBMCMMOCTM Beca Tejla B BOJe OT 0OBbEMA MOTPY>KEHHOM B SKUAKOCTD
YacTy TeJa.

2. OmpepneneHne BbITAJKUBAIOIIEN CWIbl, OEACTBYIOIIE Ha TeJIO, TOrPYKEHHOEe B
SKUIKOCTb.

3. IlpoBepka HE3aBMCUMOCTYM BbITAJKUBAIOIIEN CUJIbI, [EMCTBYIOIIEN Ha Telo B
SKMIKOCTH, OT MacChI TeJIa.

4. OmnbITbl, JEMOHCTPUPYIOIIME 3aBUCUMOCTb BbITAJIKUBAIOIIEN CWJIbI, NEeMCTBYIOIIEN Ha
TeJIO B XXUAKOCTU, OT 0ObEMa MOTPY’KEHHOM B SKUIKOCTb YaCTU TeJIa U OT IVIOTHOCTU
SKUIKOCTH.

5. KoHcrpyupoBaHme apeoMeTpa Wi KOHCTPYMPOBaHME JIOAKM M OIpefesieHne eé
I'PY30IIOABEMHOCTH.

Paspen 5. PaGoTa ¥ MOIIHOCTh. DHEpPIus.

Mexaunueckast pabota. MOIIHOCTb.

IIpocTthie MexaHM3MbI: pbI¥ar, OJIOK, HAKJIOHHAs IUIOCKOCThb. I[IpaBmiao paBHOBecUs
pbruara. [IpMMeHeHMe mpaBwmia paBHOBeCHSI pbluara K OJIOKY. «30JI0TOe IMPaBUIO» MEXaHWUKMA.
KII[ mpocteix MexaHnsMoB. [IpocTbie MexaHM3MBbl B OBITY U TEXHUKE.

Mexannueckast sHeprusi. KuHeTmdyeckass ¥ mnoTeHIMaibHas >SHeprus. IIpeBpaiiieHue
OIHOI'0O BUIA MEXaHMUYECKOM SHEPTUM B IPYroii. 3aKOH COXPaHEHMSI SHEPTUM B MEXaHMKE.

demoncmpauuu.

1. TIpumepbl MPOCTBIX MEXAHU3MOB.

JlabopamopHele pabomas! u onsimel.

1. Ompepenenme pabOThl CWIbI TPEHMUSI IIpM PaBHOMEPHOM [IBMKEHMM Teja IIO

TOPU30HTAJILHON ITOBEPXHOCTH.

2. HWccnemoBanme yCa0BUI paBHOBECHS pblUuara.

3. WUsmepenne KII[ HaKIOHHOM IIJIOCKOCTH.

4. W3yueHue 3aKOHA COXPaHEHMS MEXaHNYECKON SHEPIUNA.

8 KJIACC

Pasnesn 6. TerioBbie IBI€HMS.

OcHOBHbIE TTOJIO’KEHUST MOJIEKYJIIPHO--KMHETUYECKON TeOpuM CTPOeHusI BelllectBa. Macca
M pasMepbl aToMOB ¥ MoyieKyJ. OTmbITbl, TOATBEPXKIAIOIINE OCHOBHbIE ITOJIOXKEHMUS
MOJIEKYJISPHO-KMHETUYECKOM TeOPUM.

Mogenu TBEpHOro, KUIKOIO U Ira3000pasHOro COCTOSIHUM BelliecTBa. Kpucrammueckue u
amopdHsblie Tena. OObsICHEHNE CBOVICTB I'a30B, SKUIKOCTEN U TBEPIBIX TEJI Ha OCHOBE MOJIOSKEHUI
MOJIEKYJISPHO--KMHeTHYeckon Teopuyu. CMmaumBaHMe U KalWUISIPHbIE SIBjeHMs. TerioBoe
pacllipeHne U CKaTue.

Temneparypa. CBsI3b TeMmmepaTypbl CO CKOPOCTbIO TEIUIOBOI'O MOBVMKEHUSI YaCTMUII.
Buyrtpennsis sHeprus. Cnocobbl u3MeHEHMS BHYTPEHHEN SHEpPruy: TeIvionepemada U
coBepIleHe paboThl. Buabl Termmonepenaun: TeIJIOMPOBOIHOCTh, KOHBEKLIMS, U3JTyUEHNE.

KonnuecTBo TemsoThl. YAejbHas TeIJIOEMKOCTb BellecTBa. TerioobMeH U TeIIOBOE
paBHOBecHe. YpaBHEHMe TeIJIOBOro 6GajaHca. [1naBiieHue 1 OoTBepIeBaHMe KPUCTALINUECKUX
BEIeCTB. YIeNbHas TeIvioTa IuiaBjeHusl. IlapoobpasoBanue u KoHpaeHcanus. VcmapeHue.
Kunenme. YgenbHas Termiora mapooOGpa3oBaHMs. 3aBUCUMMOCTb TeMIIEpPaTypbl KUIIEHUS OT
aTMOCc(hepPHOro IaBJIeHMSI.

BiaskHoCTh BO3myxa.

DHeprus ToImBa. Y AejabHas TeIIoTa CrOpaHus.

[Mpuuuumner pabotsl TerioBbiX nBuratesnern KIIJ TemnoBoro nBurartens. TerioBbie
IBUTATEJIM U 3allATA OKPYSKAIOIIEN CPebl.

3aKOH COXpaHEeHMsI ¥ IIpeBpallleHs] SHEPTUM B TEIJIOBIX ITPOlieccax.

Hemoucmpayuu.



Habnromenre 6poyHOBCKOrO JBVKEHMSI.
Habmonenne nuddysnumn.
Habnromenne aBjieHMII CMauMBaHNS M KaIVJUISIPHBIX SIBJIEHUIA.
Hab6mromenne TemnmoBoro pacimpeHus Tejl.
VsmeHeHue gaBjieHus rasa Ipy U3MeHEeHUM 0O0bEMA M HarpeBaHUM UJIM OXJIaKIEHUNA.
[IpaBuia usMepeHus: TemMIiepaTypsbl.
Bupnp! Terionepemaun.
OxnaxkIeHue mpy COBepIIeHUY PabOoThI.
HarpeBanue npu coBepliieHM M pabOThl BHEILTHUMY CUJTAMMA.
10. CpaBHeHMe TEIUIOEMKOCTEN pa3IMYHbIX BEIECTB.
11. Habmogenne KumneHms.
12. HabmomeHne mMoCTOSIHCTBA TEMITEPATYPhI IIPY TIaBJIEHNUMN.
13. Mogenu TeIvIoBbIX OBUTATEIe.
JlaGopamopHsle paGomsl U onslinsl.
OrbITHI IO OOHAPYKEHNIO AEMCTBUST CUJT MOJIEKYJIIPHOTO TIPUTSIKEHMS.
OnbIThI IO BBIPAILMBAHMUIO KPUCTAJIJIOB IOBAPEHHON COJIM MJIM caxapa.
OnbIThI IO HAOGJIIOAEHUIO TEIIJIOBOI'O PACIIMPEHMS Ta30B, JKUIKOCTEN Y TBEPIBIX TeJl.
OnpeneneHne gaBjieHMs BO3ayXa B Oa/IJIOHE IIIIPUIIA.
OrbIThI, JEMOHCTPUPYIOIIME 3aBUCMMOCTb JaBJIEHUSI BO3IyXa OT €ro oO6béMa u
HarpeBaHMsI WJIM OXJISKIEHMS.
IIpoBepka rumoTesbl JMHEMHON 33aBUCUMOCTU [OJIMHBI CTOJOMKA SKUOAKOCTU B
TepMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
7. HabmiomeHue usMeHeHMsI BHYTPEHHEN SHEpPruM Tejia B pesysbTare TeIionepenadyu u
PpaboThI BHEITHUX CUJL.
8. UccnemoBaHue siBjeHMS TEIVIOOOMEHA TPV CMEIIVBAaHMUM XOJIOTHOM U TOpSUell BOIbI.
9. OrmpeneneHnue KOJMYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAONM IIpM TEIIOOOMEHe ¢
HarpeTbhiM MeTa/UIMYeCKUM LIMIUHIPOM.

10. Onpepenenne yaeabHON TEIVIOEMKOCTY BEIECTBA.

11. MccnegoBanme mmpoiecca uciapeHms.

12. Onpepenenne OTHOCUTEIHLHON BJIAKHOCTY BO3IyXa.

13. Onpenenenye yneabHOM TEIUIOTHI TIABIEHMS JIblIA.

Paspesn 7. DnekTpuyecKue M MarHUTHbBIE SIBJICHMS.

OyekTpusanusa Tea. lBa poja 3JIEKTpUUECKUX 3apsmoB. BsaumopeiicTBue 3apssKeHHBIX
ten. 3akoH KysioHa (3aBMCUMMOCTb CWIbl B3aMMOJIEMCTBUSI 3apSDKEHHBIX TeJ OT BEJIMUMHBI
3apSIIOB M PACCTOSTHUSI MEKIY TeJIaMMu ).

DJiekTpuueckoe mosie. HanpsskEHHOCTD 37eKTpUUYecKoro mossd. IIpuHmun cynepnosuimum
3JIEKTPUYECKUX TToJIeN (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snaekTpuueckux 3apsgoB. ODJEeMEHTapHbI 3jieKTpuueckuil 3apsan. CrpoeHue
aTtoma. IIpoBOIHMKY U IUIEKTPUKY. 3aKOH COXPaHeHMS 3JIEKTPUUECKOro 3apaia.

DJIEKTPUYECKUI TOK. YCJIOBUSI CYIIECTBOBAHMS 3JIEKTPMUECKOrO TOKa. VICTOUHMKM
MMOCTOSTHHOTO TOKa. [le/iCTBUS 3JIEKTPMUYECKOrO TOKa (TeIUioBOe, XMMUYECKOe, MarHUTHOE).
DJIEKTPUYECKUI TOK B SKUIKOCTIX U ra3ax.

onekTpuueckas menb. Cujga ToOKa. OJyekTpuyeckoe HampspkeHue. CoIpoTUBIeHMe
MPOBONHMKA. YOEeJIbHOE COINpOTUBJIEHMe BellecTBa. 3akoH OMa mjg ydyacTKa Ieln.
[TocyiemoBaTesibHOE U MMapauieIbHOE COeIVIHEHME TPOBOTHMUKOB.

Pabora 1 MOIIIHOCTh 3JIEKTPUYECKOro TOKa. 3aKoH [Iskoymsi-JleHiia. DyieKTpudyeckue 1emnmu
Y TIOTPEOUTENN 3JIEKTPUUECKON SHepruu B ObITy. KOopoTkoe 3aMbIKaHMe.

INTocTrossHHbIe MarHuThl. B3auMopelcTBMe ITOCTOSHHBIX MAarHMTOB. MarHuTHOe IIOJIe.
MaruauTtHoe nosie 3eMJIM 1 €ro 3HadYeHue I ku3Hu Ha 3emste. OnbIT DpcTena. MarumutHoe 1moJie
3JIEKTPUUECKOro TOKa. IIpMMeHeHMre 371eKTPOMarHuToB B TexXHMKe. [leiicTBMe MarHUTHOTO IOJIS
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Ha TMPOBOJHMK C TOKOM. OJIEKTPOABUTaTe/Jib ITOCTOSIHHOrO TOoKa. Mcmosb3oBaHue
9JIEKTPOABUTATEJIEN B TEXHUUECKMX YCTPOMCTBAX ¥ Ha TPAHCIIOPTe.

OnbitTel  @Papages. SIBjaeHMe  3J€KTPOMAarHUMTHON  MHAyKUmu. IlpaBuino  Jlenua.
OnekTtporeHeparop. CrHocoObl TIOJYYEeHMS 3JIEKTPUUECKONM SHEPruy. OIJIEKTPOCTAHIIMM Ha
BO300HOBJISIEMbIX MCTOYHMKAX SHEPTUNA.

demoucmpauyuu.

DJIeKTpuU3aLus Tel.

IlBa pozia 2JIEKTPUYECKMX 3apSIOB ¥ B3aMMOAEMCTBME 3apSI’KeHHBIX TeJl.

Y CTpoICTBO 1 IEVICTBME JIEKTPOCKOTIA.

DJIeKTpoCTaTMUeCKast MHIYKIIMS.

3aKOH COXpaHEHMSI JIEKTPUUECKUX 3aPsIOB.

[TpOBOIHUKY U IUJIEKTPUKMA.

MopenupoBaHue CHMJIOBBIX JIMHUI 3JIEKTPUYECKOTO TIOJIS.

W cTOYHMKM TOCTOSIHHOTO TOKA.

HencTBUST 37IEKTPUYECKOTO TOKA.

10. DnexkTpuyecKuii TOK B JKUIKOCTHU.

11. I'a30BbIM pasps.

12. VismepeHne cujibl TOKa aMIIEPMETPOM.

13. Vi3amepeHne 371eKTpUIECKOTO HAIPSIKEHMSI BOJIbTMETPOM.

14. Peocrar 1 MmarasmH COIpOTUBIIEHMIA.

15. B3aumogencTBye MOCTOSIHHBIX MarHUTOB.

16. MogenmpoBaHye HEBO3MOKHOCTY pa3eseHusl ITOII0COB MarHuTa.

17. MopenupoBaHue MarHUTHBIX ITOJIEN MTOCTOSIHHBIX MarHUTOB.

18. OmbIT dpcTepa.

19. MarauTHoe 1osie TOKa. JJIeKTPOMAarHuT.

20. JlecTBMe MAarHUTHOTI'O TOJISI Ha ITPOBOAHUK C TOKOM.

21. DnexkTpoaBUraTeb MOCTOSHHOTO TOKA.

22. VccnemoBanne SIBJEHUS 3JIEKTPOMArHUTHOM UHAYKIIVN.

23. Onprtel Mapames.

24. 3aBUCUMOCTD HallpaBJIEHUS MHAYKIMOHHOTO TOKa OT YCJIOBUI €r0 BO3HUKHOBEHMS.

25. DnekTporeHepaTop MOCTOSIHHOTO TOKA.

JlaGopamopHsle paGomsl U onvimel.

OMbITBHI IO HAGTIOJEHNIO SJEKTPU3ALNM TeJT MHAYKIMENA U TIPU COTPUKOCHOBEHUM.

Uccnenosanme geicTBusS 3J1IEKTPUUECKOTO TMOJIS1 HAa MIPOBOJHNUKU U JUIIEKTPUKMA.

Co6opka 1 mpoBepka paboThI 3JIEKTPMUUECKOIM LeM IOCTOSHHOTO TOKA.

UsmepeHne u peryampoBaHue CUIbl TOKA.

WsmepeHnne u peryapoBaHue HapsiKeHMs.

UccnenoBanme 3aBUCUMOCTY CUJIbI TOKA, UIYIIETO Yepe3 Pe3sucTop, OT COMPOTUBIIEHNS

pe3ucTopa 1 HalpsiKeHMsT Ha pe3ucTope.

7. OnbITbl, JOE€MOHCTPUPYIOIIME  3aBUCMMOCTb  3JIEKTPUUECKOTO  COMPOTUBIIEHUS
MPOBOAHMKA OT €ro AJIVHBI, TUIOLIAIM ITOIePEYHOrO CeYeHMsT M MaTepuaia.

8. IlpoBepka TmpaBwia CJIOKEHUSI HANpPSKEHMII TIPpU TOCAeA0BaTeNbHOM COeIVHEHUM
IIBYX PE3MCTOPOB.

9. TlpoBepka npaBusia IJis CUJIbl TOKA IIPU MapaieJIbHOM COeIMHEHUM Pe3UCTOPOB.

10. Onpenenenre paboThI 3JIEKTPUUECKOTO TOKA, UIAYIIETO UYepe3 pe3ncTop.

11. Onpepenenne MOIIHOCTY 3JIEKTPUYECKOTO TOKA, BbIAE/IIEMON Ha PE3UCTOpE.

12. UccnegoBanye 3aBUCMMOCTY CUMJIbI TOKA, UOYIIETO Yepe3 JIAMIIOUKY, OT HaITpsSIKeHMs
Ha He.

13. Onpepenenne KIIJI HarpeBares.

14. ViccnepoBaHye MarHMTHOTO B3aMMO/IEICTBUS TOCTOSTHHBIX MarHUTOB.
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15. Vi3yyeHne MarHMTHOTO IIOJII IIOCTOSIHHBIX MAarHMTOB IIpM UX OOBEIMHEHUU WU
pasgeseHuun.

16. ViccnepoBaHne IeiCTBUS 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, JEMOHCTPUPYIOIIME 3aBUCUMOCTb CYJIbl B3aMMOAEVCTBMUS KATYIIKY C TOKOM U
MarHuTa OT CWJIbI TOKA M HaIlpaBJIEHNSI TOKA B KaTYIIIKe.

18. NsyueHne neiicTBYSI MarHUTHOTO TOJIST HA TIPOBOAHMK C TOKOM.

19. KoHcTpyrpoBaHue 1 n3ydyeHue paboThl 3JIEKTPOIBUTATEIS.

20. Nsmepenne KII]JI syieKTpoaBUraTeIbHOM YCTaHOBKHA.

21. OmpITBI IO MCCAEOOBAHUIO SIBJIEHUS 3JIEKTPOMArHUTHOM MHAYKLIMM: MCCIeIOBaHMe
M3MEeHEHUI 3HaUeHMs U HallpaBJIeHNs] MHAYKIMOHHOTO TOKa.

9 KJIACC

Pasnen 8. Mexaumnueckue siB/IeHMsI.

Mexannueckoe npukeHue. MartepuanbHas Touka. Cucrtema orcuéra. OTHOCUTEIBHOCTD
MeXaHMYEeCKOro [ABIDKeHMs. PaBHOMepHOe WIpSIMOJIMHENHOe [BMKeHue. HepaBHOMepHOe
npsiMoJivHeltHoe ABVsKeHue. CpenHsii M MIHOBEHHasi CKOPOCTbh Tejla IpU HepaBHOMEPHOM
IBVKEHU.

Y ckopenne. PaBHOyCKOpeHHOe TNpsiMOJIMHeHOe aBiskeHne. CBobomHoe mameHue. OmIbIThbI
Tanumnes.

PaBHOMepHOe ABMKeHMe N0 OKpy>KHOCTU. [lepuon m uacrora obpaieHusi. JIuHenHas u
yryioBasi ckopocti. LleHTpocTpeMuTeIbHOE YCKOPEHHE.

ITepsoiit 3akoH HpioToHa. Bropoi 3akoH Heiotona. Tperuin 3akon Heiorona. ITpuHummn
CYNEePIO3UIINU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cwa TpeHMs: cuia TpeHMsI CKOJIbXKEHUs, cujia TpPeHUs
TIOKOSI, IPYTYE BUIbI TPEHMSI.

Cwia TSDKeCTM UM 3aKOH BCEMMPHOTO TITOTEHUSI. Y CKOpeHMe CBOOOIHOrO TafeHMs.
IBwxkenue rtuiaHer Bokpyr Cosnna. IlepBags kocMmyeckass cKopocTb. HeBecomocTh u
reperpysKku.

PaBHOBecue maTepuasbHOM TOUKM. ABCOJIIOTHO TBEpIOE Tesl0. PaBHOBecKe TBEPAOTo Teja
C 3aKperyIEHHOM OCbhlo BpalieHus. MomeHT cuiibl. LleHTp TsskecTn.

Nmnynabe Tena. MsmeHeHne mmmyiabca. IMIynbc cuiibl. 3aKOH COXpaHEHMS] MMITYJIbCA.
PeakTuBHOe ABMSKEHME.

Mexannueckass pabora M MOIIHOCTb. Pabora cui TsskecTH, yrpyroctu, Tperus. CBsizb
sHeprum u pabotbl. [loTeHlManbHas SHepPrus Teja, MOAHSTOTO HAaJl TMOBEPXHOCTbIO 3eMJIN.
[ToTeHumanbHast SHEPTUS CKATOM MpY>kuHbI. KuHeTnueckas sHeprusi. TeopemMa 0 KMUHETUYECKOM
SHeprumn. 3aKOH COXpaHeHMs] MeXaHMUeCKO SHEePTUMN.

Hemoncmpauuu.

1. HabmoneHne MmexaHMUeCKOTO ABVDKEHUS TeJla OTHOCUTEIbHO Pa3HbIX TeJl OTCUETA.

2. CpaBHeHMe IyTeM U TPAEKTOPUI IBUKEHMSI OJHOTO M TOTO K€ TeJla OTHOCUTEJIbHO
pa3HbIX TeJI OTCUETA.

W3mepeHne CKOPOCTY U YCKOPEHMS IIPSIMOJIMHENHOTO IBUKEHMSI.

Uccnenosanme npm3HakKoB paBHOYCKOPEHHOT'O IBUKEHMS.

Ha6onenne nBvkeHMs TeJla 1Mo OKPYKHOCTH.

Hab6monenne MexaHM4YeCKUX SIBJIEHUI, TPOUCXOIAIINX B CUCTEMe OTCUETa « Tenexxka»
Py €€ paBHOMEPHOM ¥ YCKOPEHHOM ABMKEHUM OTHOCUTEIbHO KaOuHeTa GU3UKNA.
3aBMCUMOCTD YCKOPEHMS Tejla OT MAacCChl TeJia U IeVICTBYIOIEN Ha HETO CUJIBI.
Hab6mogenne paBeHCTBa CUIT IIPU B3aMMOAENCTBUN TeJ.

W3meHeHMe Beca Tesia MPU YCKOPEHHOM ABVSKEHUMN.

10 [Tepemaua MMITyJIbCa IIPY B3aMMOMAEMCTBUN TeJL.

11. TTpeobpazoBanmst SHEPTUM TIPU B3aMMOZENCTBUY TeJ.
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12. CoxpaHeHne uMITybca Ipy HEYIIPYTOM B3aMMO/IEICTBUMN.

13. CoxpaHeHne UMITyJIbCa IIPY aGCOTIOTHO YIIPYTOM B3aMMO/IE/ICTBUM.

14. HabmomeHre peakTMBHOTO JBUSKEHMS.

15. CoxpaHeHye MexXaHMYEeCKOM SHepruu Ipyu CBOOOIHOM IageHMNA.

16. CoxpaHeHne MexXaHMYECKOV SHEPTUM TIPU IBUKEHUM TeJIa MOJ, AeMCTBUEM MTPYKMHBDI.

JlaGopamopHble paGomsl U onsimel.

1. KoHcTpyrpoBaHme TpaKTa [OJis pasroHa M OaJbHENIIEro PaBHOMEPHOTO IBVKEHMS
IIapYKa VJIM TeJIEXKKNA.

2. OmpepneneHne cpegHelt CKOPOCTUM CKOJIbKEHMSI OpycKa WM OBUKEHMS IIapyuKa I0
HaKJIOHHOM TIJIOCKOCTH.

3. OrmpeneneHne YCKOpPeHMsSI Tejla TPM PABHOYCKOPEHHOM MABVSKEHUM II0 HAKJIOHHON
IIJIOCKOCTH.

4. VccnepmoBaHue 3aBUCUMMOCTY MYTU OT BPEMEHM IIPU PaBHOYCKOPEHHOM JIBVKeHUM 6e3
HavyaJIbHOV CKOPOCTH.

5. TlpoBepka TIuIOTE3bl: €C/JM IIPU PAaBHOYCKOPEHHOM [BVKeHMM O6e3 HavaabHOM
CKOPOCTM IIyTM OTHOCSTCS KaK psO HEUETHbIX YMCeJI, TO COOTBETCTBYIOIINME
MIPOMEKYTKY BPEMEHM OMHAKOBBI.

6. WccnemoBaHue 3aBUCMMOCTM CUJIbI TPEHUSI CKOJIBXKEHMSI OT CWJIbl HOPMAaJbHOT'O

IaBJICHMS.

Onpenenenne Ko3G@uiieHTa TPeHUS CKOJIbXKEHMS.

OrnpeneneHye sKECTKOCTY MPY>KUHBI.

9. Omnpenenenue paboOThl CUJIBI TPeHMsT IpU PaBHOMEPHOM [BMKEHMM Tejaa II0

TOPU30OHTAIbHOM ITOBEPXHOCTM.
10. Onpenenenre paboOTbl CUJIBI YIPYTOCTM IIpU IOABEME TIpy3a C MCIOJJb30BaHUEM
HEIOJBVKHOTO U MOABIKHOTO OJIOKOB.

11. M3yueHne 3aKoHa COXpaHEHUST SHEPIUNA.

Paspgen 9. MexaHun4ecKue Kojie0aHUS ¥ BOTHBL.

KonebarenbHoe npuskeHne. OCHOBHbIE XapaKTEPUCTMKM KOJieGaHMIL: IMEepUOof, 4acToTa,
aMIIMTyma. MareMaTuuecKuil ¥ TPYKUMHHBIA MasSTHMKKU. [IpeBpailieHyue SHeprum Mpu
KoJie6aTe/IbHOM JIBUSKEHUMA.

3aTyxarolue KoJyiebauusi. BeiHykmeHHble Konebanust. PesoHanc. MexaHuueckue BOJIHBI.
CBoiicTBa MeXaHM4YecKuX BOJIH. [IpomosibHbIe 1 IonepevyHbie BOJIHbL. JIJIMHA BOJIHBI M CKOPOCTh
eé pacrmpocTpaHeHus. MexaHuuecke BOJIHbI B TBEPJOM TeJie, CeICMUYECKNE BOJTHBI.

3ByK. ['poMKOCTb 3BYyKa 1 BbicOTa TOHA. OTpaskeHne 3ByKa. UHbpa3ByK 1 yIbTpasByK.

Hemoncmpauuu.

Habmomene kojie6anmii TeJI MO, EMCTBMEM CUJIbI TSDKECTU U CUJIBI YIIPYTOCTH.

Hab6monenmne konebannii rpysa Ha HUTHU U Ha TIPY>KUHE.

Hab6monenne BbIHYKIEHHBIX KOJIeOAHMI M pe30HaHCca.

PacmpocTpaHenye MpoaoJIbHBIX U MTOMEPEYHbIX BOJIH (Ha MOJIEIIN).

Ha6mtonenne 3aBMCUMOCTY BbICOTBI 3BYKa OT YaCTOTBhI.

. ARycCTMUYeCKMi1 pe30HaHC.

JlaGopamopHsle paGomsl U onbiinol.

1. Omnpepesnenne 4aCcTOThI U MepMoaa KOjaeOaHU MaTeEMaTUUeCKOIO MasTHUKA.

2. OrmpepnesieHne 4acTOTbI U Mepuoja KoiedbaHui MPy>KMHHOTO MasiTHMKA.

3. WUccrnemoBaHue 3aBUCMMOCTM Ilepuoma KosiebaHMI TOABEIIeHHOTO K HUTU TI'pys3a OT
IJTVHBI HUTH.

4. VccnepmoBaHue 3aBUCHMMOCTM Iepuofa KojieGaHMii MPYKMHHOTO MAasiTHMKA OT MacChbl
rpysa.

5. TIpoBepka He3aBMCMMOCTM Iepuopa KosiebaHMii rpysa, MOABEIIEHHOrO0 K HUTH, OT
MaccChI rpy3a.
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6. OmnbIThl, OEMOHCTPUPYIOIIME 3aBUCMMOCTb TepuoAa KojaebaHUii MPYKMHHOTO
MasITHMKA OT MacChl I'Py3a U JKECTKOCTY IPY>KUHBI.
7. W3mepeHue yCKOpeHUsSI CBOOOIHOTO IMaleHNsI.
Paspen 10. DeKTpoOMarHUTHOE 110JIe ¥ 3JIEKTPOMarduTHbIE BOJTHBI.
DJIEKTPOMAarHMTHOE II0JIe. DJIEKTPOMAarHuUTHbie BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [1IKasia 3/1eKTpOMAarHUTHBIX BOJIH. VicIiosb30BaHMe 3/IEKTPOMArHMTHBIX BOJIH JIJIST COTOBOA
CBSI3N.
OnekTpoMaruuTHas rpupopa ceera. CKopocTb cBeTa. BosiHOBbIE CBOJICTBA CBeTa.
demoncmpauuu.
1. CBoiicTBa 3/1€KTPOMArHUTHBIX BOJIH.
2. BosHOBBIE CBOVICTBA CBETA.
JlaGopamopHble paGomsl U onslinsl.
1. V3yueHne CBOMCTB 3JIEKTPOMArHMTHBIX BOJIH C TTOMOIIbIO MOOMJIBHOTO TesedoHa.
Paspen 11. CBeToBbIe IBJICHMUS.
JlyueBas mopmenb cBera. Vcrounuku cBeta. IIpsiMosMHeliHOe pacIpoCTpaHeHue CBeTa.
3atmenns Cosnia u JIyubsl. Otpaskenne cBeta. [11ockoe 3epkaio. 3aKOH OTpaskeHusl CBeTa.
IIpenomnenne cBeta. 3aKoH mpesomyeHus: ceera. [losiHOe BHYTpeHHee OTpaykeHMe CBeTa.
Wcnonb3oBaHye OJIHOTO BHYTPEHHEr0 OTPaskeHMsT B ONITUYECKMX CBETOBOMAAX.
JInusa. Xopm nyueir B smH3e. OnTuueckast cucrema ¢doroarmapaTa, MMUKPOCKOIA U
Tejieckomna. I'y1a3 Kak onTuyeckasi cucreMa. baM3opyKocTh U JaJbHO30PKOCTb.
Pasnoxkenne 6esoro cBeta B criekTp. OmnbiTel HptoToHA. CriokeHMe CeKTPaJbHbIX I[BETOB.
Iucriepcus cBera.
demoncmpauuu.
[IpsiMonHeltHOe pacIpoCcTpaHeHe CBeTa.
OrpaskeHne cBera.
[Tonyuenue M306paskeHMi B IIJIOCKOM, BOTHYTOM ¥ BBIITYKJIOM 3€pKaJiax.
[Ipenomienne cBeTa.
OrnTnueckuit CBeTOBO/I,.
Xop syueii B cCOOMparoIen JTMH3E.
Xo[ Jiyueil B pacCemBaloIiei JIMH3E.
[ToryueHne M306paskeHNI C TTOMOIIIBIO JIMH3.
[Mpunnyn geiictBus GoToarnmnapara, MMKPOCKOIIA ¥ TeJecKola.
10. Mogens riaasa.
11. PaznoskeHue 6eyioro cBeTa B CIEKTP.
12. TTonyuenne 6eyioro cBeTa Mpu CJIOKEHUM CBETA Pa3HBIX IIBETOB.
JlaGopamopHsle paGomsl U onbiinol.
1. WccnepmoBaHue 3aBUCMMOCTHM YIJjla OTPaskeHMsT CBETOBOTO JTyYa OT yIJIa MMaieHus.
2. WsydeHne xapakTepuCTUK M300paskeHUsI ITpeaMeTa B IIJIOCKOM 3epKaJie.
3. HccmemoBaHye 3aBUCMMOCTHM yIJIa TIPeJIOMJIEHMSI CBETOBOTO JTyua OT yIJia MaJeHusT Ha
IpaHUIle «BO3IYX—CTEKJIO».
[ToryueHne M306paskeHNI C TTIOMOIIbIO COOUPAIOIIEN JIMH3bI.
Onpenenenne GOKYCHOrO PACCTOSIHUS M OIITUYECKONM CUJIbI COOMPAIOLLIEN JIMH3BI.
OTIBITHI IO Pa3JIOKEHMIO 6€JIOrO CBETa B CIEKTP.
OrmbIThI MO BOCIPUSITUIO I[BeTA TPEIMETOB IpU UX HAOGIIONEeHUM 4Yepe3 IBETOBbIe
(uabTpBHL.
Pasnen 12. KBaHTOBbBIe SIBJICHUS.
Omnbrter Pesepdopma n maHerapHas mopenb aroma. Mogenb atoma bopa. Mciyckanme u
TrorJiolleHne cBera aroMoM. KBaHTbl. JInHeuaTbie ClIeKTPbI.
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PaguoaktuBHOCTh. Asb(da-, 6era- u ramma-usaydeHus. CTpoeHMe aTOMHOIO Sapa.
Hyknonnass mMopmenb aromMHoro siapa. Ksorombl. PammoakTvBHBIE mpeBpaileHus. I[lepuon
MOJTypacasa aTOMHBIX siziep.

SmepHble peakiiy. 3aKOHbI COXPaHEHMs 3apsSiIOBOTO ¥ MaCCOBOT'O UMCeJI. DHEPrus CBSI3U
aroMHbIX szep. CBs3b mMacchl U sHeprum. Peakuym cuHTe3a M AeneHus sigep. VIcTouHuKM
suepruym CoJtHIIA U 3BE3]I.

SlnepHast sHepreTvka. JencTBUSI paAyiOaKTUBHBIX M3TyYeHUI Ha SKMBbIE OPraHM3MbI.

demoucmpauyuu.

CreKkTpbl U3JTyYeHMsI U TIOTJIOIIEHMS.

CnekTpbl pa3IMYHbIX Ta30B.

CnekTp Bomopoza.

Hab6momenne TpekoB B Kamepe BuibcoHa.

Pabota cuéTumka MOHM3UPYIOLINX U3TyUEeHUIA.

Peructpanyst u3ayueHus: IpyMpOIHbIX MUHEPAJIOB U IIPOIYKTOB.

JIaﬁopamoprte paéomel u onsimal.

1. HabGmromeHne CIJIONIHBIX M JIMHEYAThIX CIIEKTPOB U3JTyUYeHNs.

2. UccnemoBaHue TpEKOB: M3MEpPEHME SHEPIUMM YaCTUIbI IO TOPMO3HOMY IyTH (110

dotorpadpusam).

3. H3mepeHne paamoaKTUMBHOIO (poHa.

IToBTOpUTE/THHO-00001IAIOIINIA MOAY/Ib.

[ToBTOpUTE/NILHO--0000IIAOIIMI ~ MOAY/Ib TMpeJIHAsHAUYeH IS CUCTeMaTu3aluu U
000011IeHNsT IPeIMETHOTO COEPIKAHMS M OIbITa AesTeIbHOCTY, IIPMOOPETEHHOTO TP U3YUEHUN
BCero Kypca ¢uM3uKy, a TakKe JJI TOATOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMeHY IO
(pusuke g1 06YYAIOMIMXCS, BBIOPABIINMX 3TOT YYEOHBIN ITPeIMET.

[Ipy wm3yYeHUM [OAHHOTO MOMYJISI PpEAM3YIOTCI U CUCTEMATUSUPYIOTCS  BUIbI
IeaTeJIbHOCTM, Ha OCHOBE KOTOPbIX oOOecrneuymBaeTcsl [OOCTVMKeHMEe IPeIMETHBIX U
MeTalpeIMEeTHbIX IUIAaHMPYEMBIX pe3yJIbTaTOB 00yueHMsl, OPMUPYETCS €CTeCTBEHHOHayUYHast
IPAMOTHOCTb: OCBOEHME€ HayYHbIX METOJOB MCCAeNOBAaHMS SIBJEHUI TPUPOIObI U TEXHUKH,
OBJIAZIeHe YMEHUSIMU OOBSICHITH (U3NUeCcKue SBJIEHMS, TPUMEHSIST TOJIyYeHHbIe 3HaHMS,
peliaTh 3aa4y, B TOM UMCJIe KaueCTBEeHHbIE U SKCIIepMMeHTaIbHbIE.

[TpuHIMTIMATBHO [esITeTbHOCTHBIM XapaKTep MaHHOTO paszesia peaan3yeTcs 3a CYET TOrO,
YyTO OOGYYAIOIIMeCs BbITOJIHSIIOT 3aJaHusI, B KOTOPbIX UM IpeljiaraeTcs:

Ha OCHOBE ITOJTyYeHHBIX 3HAHUI PACIIO3HABATh M HAYYHO OOBSICHATH (DyU3nMuecKue sIBJIeHUS
B OKpPYKaloIlel Mpupo/ie ¥ TOBCETHEBHOM KU3HMU;

MCITOJIb30BaTh HAay4YHbIE METOIbl MCCAeNOBaHMS (PU3NUECKUX SIBJIEHUI, B TOM YMCIIe IJIS
MPOBEPKY TUTIOTE3 U MOSYUeHUST TEOPETUUECKUX BbIBOIOB;

OOBSICHITh Hay4YHble OCHOBBI HamboJyiee BaKHBIX JIOCTVIKEHMI COBPEMEHHBIX TEXHOJIOTUM,
Harpumep, IMPAKTUUECKOTO MCIIOAb30BaHMS PA3IUYHBIX MCTOUHMKOB SHEPrMM Ha OCHOBE
3aKOHA MPEeBPAIeHNsT M COXPaHEHMs BCEX M3BECTHBIX BUIOB SHEPTUA.

AR ol e
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INNIAHUPYEMDBIE PE3VJIbTATbBI OCBOEHUS ITPOT'PAMMDBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBLIET'O OBPA30BAHUSA

U3yueHnne Gu3nkM Ha YpOBHE OCHOBHOTO OOIIEro o06pa3oBaHMs HaIpaBJeHO Ha

OOCTM>KEHME JIMYHOCTHLIX, MeTaIllpeagMETHbIX U IMpeaMEeTHBIX 06pasoBaTeanbe pe3yJIbTaTOB.

B pesynbraTe wusydeHuss (Gu3MKM Ha YpPOBHE OCHOBHOTO OOIlero 06pasoBaHUS Y

obyuatorierocst 6yayT copMupoBaHbl CJIEAYIONINE JMIYHOCTHBIE PE3Y/IbTAaThl B YACTU:

1) DnaTpMOTMYECKOT0 BOCIIMTAHUSA:

- TIPOSIBJIEHME MHTEpeca K UCTOPUM Y COBPEMEHHOMY COCTOSIHMIO POCCUIICKOM (hu3ndecKomn
HayKU;

- IEHHOCTHOE OTHOIIIEHNME K JOCTVDKEHMSIM POCCUMCKUX YUEHBIX--(DU3UKOB;

2) rpakAaHCKOr0 ¥ AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

- TOTOBHOCTb K aKTMBHOMY YYaCTHUIO B OOCYKIEHMM OOILECTBEHHO 3HAUMMbBIX M ITUYECKUX
po6JieM, CBSI3aHHBIX C IIPAKTUYECKMM ITPUMEHEHMEM JOCTVDKEHUI QU3NKY;

- OCO3HaHMe BayKHOCTY MOPAIbHO--3TUUYECKUX MTPUHIIUIIOB B IeSITeJIbHOCTU YUEHOTO;

3) 3cTeTMYEeCKOT0 BOCIIMTAHUS:

- BOCIIPUSTHE 3CTETUUECKMX KauecTB (PU3MUECKOM HAyKu: €€ rapMOHMYHOTO IMOCTPOEHMS,
CTPOTrOCTM, TOYHOCTH, JJAKOHUIHOCTH;

4) HeHHOCTY HayYHOT0 IMO3HAHUS:

- OCO3HaHME ILEHHOCTM (PM3NYECKOM HayKM KaK MOIIHOTO MHCTPYMEHTa ITO3HAHUS MMpa,
OCHOBBI Pa3BUTHUSI TEXHOJIOTUI, BasKHEHIIIEN COCTABJISIOIIEN KYJIbTYPBI;

- Pa3BUTHME HAYYHOM JIFOO03HATETbHOCTH, MHTEPECA K MCCIIeI0BATEIbCKO IeITeTbHOCTH;

5) dopmupoBaHusa KyJIbTYpPHI 30POBbS ¥ SMOIMOHAIHHOTO G/IArOIOTyMs:

- OCO3HaHMe IeHHOCTM 6e3omacHOro obpasza >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MMpe, BaKHOCTM TIpaBMJI 0Oe30MacHOrO IIOBEIEeHMSI Ha TpaHCIIOpPTe, Ha JOporax, C
9JIEKTPUYECKUM U TEIIOBBIM 060PYIOBaHMEM B TOMAIITHUX YCIOBUSIX;

- chopMupoBaHHOCTb HaBbIKa peduiekcum, MpU3HAHME CBOEro IMpaBa Ha OIIMOKY M TaKOTO
’Ke TIpaBa y PyTroro 4ejioBeKa;

6) TPyI0BOr0 BOCIIUTAHMSI:

- aKTMBHOE y4yacCTue B PelleHMM MPaKTUYeCKMX 3a7ay (B paMKaxX CeMbM, 06pa3oBaTesIbHOM
opraHmsaluyu, ropojaa, Kpas) TEeXHOJOTMYECKOM WU COLMAJbHOM  HAIpaBJIeHHOCTH,
TpeOYIOLIMX B TOM UMcCIie U (PU3NIECKUX 3HAHWIA;

- MHTepecC K MPaKTUUYEeCKOMY U3yUeHUIO Mpodeccuit, CBSI3aHHBIX C (PU3NKOIL;

7) 9K0JIOTMYEeCKOT0 BOCIIUTAHMS:

- OpHMeHTalusi Ha NpuMeHeHMe GU3MUECKUX 3HAHMI JJIs1 pellleHus 3amad B 06Js1acTu
OKpY>KaloIel cpenbl, TJIaHUPOBAHUSI IMOCTYIIKOB U OIEHKY MX BO3MOYKHBIX ITOCIEICTBUIA
ILJIST OKPY>KAIOIIEeN CpeJibl;

- OCO3HaHMe IJI06aJIbHOTO XapaKTepa 3KOJIOTrMUeCKUX MPoOsIeM U IyTel UX pellieHus;

8) aganTanuu K M3MEHSIOIIMMCS YC/IOBUSIM COLMAIbHOM ¥ IIPUPOJHONM Cpeabl:

- MOTpeGHOCTb BO B3aMMOJENCTBMM TIpM BBITTOJTHEHUM WCCJIEIOBAHUI UM IIPOEKTOB
(busMUecKoy HAIPaBJIEHHOCTY, OTKPBITOCTD OMBITY U 3HAHUSIM APYTUX;

- TIOBBIIIIEHME YPOBHSI CBOEI KOMIIETEHTHOCTHM Uepe3 MPaKTUUECKYIO NesSTeIbHOCTD;

- HOTPeOGHOCTh B (OPMMPOBAHMM HOBBIX 3HAHMUI, B TOM uuciae (GOpMYJIUPOBATb UIEMN,
MIOHSTHSI, TUTIOTE3bI O GU3UYECKNX OOBEKTAX U SIBJIEHUSX;

- OCO3HaHMe JeUIMTOB COOCTBEHHBIX 3HAHMI Y KOMITETEHTHOCTEN B 06J1acTH DU3UKM;

- TUTAaHMPOBAHME CBOETO Pa3BUTHS B MPUOOPETEHMM HOBBIX (DU3MUECKMX 3HAHWIA;

- CTpeMJIeH)e aHAIM3UPOBATh U BbISIBJISITH B3aMMOCBSI3M IIPUPOJIbI, OOIIECTBA Y SKOHOMMUKMU,
B TOM UMCJIe C UCIIOJIb30BaHeM (hU3MUeCKUX 3HAHUI;
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® - OIleHKAa CBOMX [OEMCTBUM C YUYETOM BJMSHUSI Ha OKPYKAIOIIYI Cpeny, BO3MOXKHBIX
TJI06QJIbHBIX TTOCJIEICTBUIA.

METAITPEIMETHBIE PE3VYJIbTATbBI

B pesynpraTe ocCBOeHMs1 mporpaMmbl MO (u3MKe Ha YpPOBHE OCHOBHOI'O OOILIEro
obpasoBaHus y obyuarmilerocss OynyT chopMMpoBaHbl MeTalpeJMeTHbIEe pe3yJIbTaThl,
BKJIIOUAIOL[Me TI03HaBaTe/bHble YHUBepCajabHble YyueOHble MeCTBUSI, KOMMYHMKATUBHbIE
YHUBepcaabHble yueOHble NelICTBYUSI, PETy/SITUBHbIE YHYBEPCA/IbHbIe yUueOHbIe 1e/ICTBUSI.

ITosHaBaTe/IbHBIE YHUBEPCA/IbHbIC yqeﬁnble I[eﬁCTBI/IH

Ba3oBble jiornuecKue AeiCTBUA:

® BBIIBJISITH M XapaKTePU30BaTh CYILIECTBEHHbIE MTPU3HAKM OO'bEKTOB (SIBJIEHU);

® YCTaHAB/JMBAThb CYIIECTBEHHbIN MPU3HAK KiIaccuduKamm, OCHOBaHMS OJ1sI 0600IIEeHNS
" CpaBHEHNS;

® BBISAB/ISITh 3aKOHOMEPHOCTY ¥ MPOTUBOPEUMSI B PacCMaTpMBaeMbIX (aKTax, JaHHBIX U
HaOJTIOIEHMSIX, OTHOCSIIIIVXCST K (DM3NUYECKUM SIBJIEHUSIM;

® BBIIBJISITD NMPUYMHHO--CIEICTBEHHbIE CBSI3M TPU U3yYeHUM (GU3NUECKUX SIBJIEHUIA U
MPOLIECCOB, [1€JIaTh BBIBOAbI C WCIIOJb30BAaHMEM [OEOYKTUBHBIX U WHAYKTUBHBIX
YMO3aKJIIOUeHW, BBIIBUTATh TUIIOTE3bI O B3aMMOCBSI3IX (PU3NUECKMUX BEJIMYNH;

® CAaMOCTOSTEJbHO BbIOMpAaTh CIIOCOO pellleHusT YYeOHOM (U3NYECKON 3amaun
(cpaBHeHMe HECKOJIbKMX BapMaHTOB pelleHus, BbIOOpP Hambosiee MOAXOMSIIEro C
YUYETOM CaMOCTOSITEJIbHO BBIJIEJIEHHBIX KPUTEPUEB).

Ba3oBble ncciiegoBaTeIbCKue JeMCTBUS:

®  JICTIIOJIb30BATh BOIIPOCHI KaK UCC/IeNOBATEbCKMIA MHCTPYMEHT TIO3HAHMST;

® TIPOBOAUTH IO CaMOCTOSITEJIbHO COCTaBJ€HHOMY IUIaHY OIIBIT, HECJIOXHbIN
(busMyecKmii SKCIIepUMEHT, HEGOJIbIIIOE VICC/IeJOBaHMe (PU3MUECKOTO SBJIEHMS;

® OIEeHMBAThb Ha MPUMEHMMOCTb U JOCTOBEPHOCTb MHGPOPMAIIMIO, TIOJYUYEHHYIO B XOme
MCCJIEIOBAHMST UJTU SKCIIEPVMEHTA;

® CaMOCTOSITeJIbHO  (OPMYJIMPOBaTh OOOOIIEHUSI M BBIBOALI IO  pe3yJbTaTaM
MIPOBEIEHHOTO HAbJTIOIEHNMS], OTTbITA, MCCIEIOBAHNS;

® TIPOrHO3MPOBATh BO3MOXKHOE HajbHeNIIee pa3BuTie GuU3NUecKux MpOIeccoB, a TakKKe
BBIIBUTATh MIPEATIONIOKEHNSI 00 X Pa3sBUTUM B HOBBIX YCJIOBUSIX ¥ KOHTEKCTaX.

Pa6oTa ¢ nuadopmanmeir:

® [IpMMEHSITb pasMuUHble METOIbl, MHCTPYMEHTbI M 3alpoChl MpPU ITOMCKE U OTOOpe
MHGOPMAaIMM WM JaHHBIX C YYETOM MPEIJIOKEHHO yueOHOM husmnuecKkon 3amaun;

® QHAIM3MPOBATb, CUCTEMATU3UPOBATH U MHTEPIPETUPOBATh MHGOPMAIIMIO Pa3IMUHbBIX
BUIIOB U (OPM TIpeACTaBJIEHMS;

® CaMOCTOSITEJIbHO BBIOMpPATh ONTMMAJIbHYIO (GOpPMY TpeacTaBjieHus MHpoOpMaimu u
WJUTIOCTPUPOBATh pelllaeMble 3a7auM HEeCJOKHBIMM CXemMaMMu, AuarpaMmMamu, WHOU
rpaduKoON U X KOMOMHAIIMSIMMA.

KoMMyHHKaTHUBHBIE YHUBEPCAIbHbIE YUeOHbIE IeICTBUSI:

e B Xome OOCYKHeHMs y4yeOHOrO Mmarepuasa, pe3y/bTaTOB JIAOOPAaTOPHBIX DPAGOT U
MIPOEKTOB 3a[aBaTh BOMPOCHI MO CYIIECTBY OOCY’KIAeMOii TeEMbI M BbICKA3bIBaTh UEN,
HalleJIeHHbIE Ha pellleHye 3a1aun U MoepskaHue 6J1aroxenaTelbHOCTY OOIIeHNS;

® COMOCTAaBJATb CBOM CYXKIOEHUS C CYKOEHUSIMM [APYTMX YYaCTHUKOB [MAJIora,
OOHApY)KMBATh Pasanyye U CXOACTBO IMO3ULINIA;

® BbIpakaTb CBOIO TOUKY 3pEHMSI B YCTHBIX U MUCbMEHHBIX TEKCTAaX;
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MyOGJIMYHO  TMPECTAB/SITb  pe3yJbTaTbl  BBITIOJIHEHHOTO  (U3MUeCKOro  OmbITa
(9KCTIepUMEHTA, VICC/IeJOBAHNS, TPOEKTA);

MMOHMMAaTb UM MCIIOJb30BaTh ITPEMMYIIECTBA KOMAHIHOM Y MHAWBUIYAJIbHOM pPabOThI
TIpY pelieHn KOHKPETHOM (GU3NIECKOii MPOOIeMbI;

MPUHMMATh [eJIM COBMECTHOM [eATeIbHOCTM, OpPraHM3O0BbIBATH [EWCTBUSI IO €€
OOCTVDKEHUIO: PacCIpeAeisiTh PoJiv, OOCYKIATh MPOIECChl ¥ Pe3yabTaThl COBMECTHOM
paboThl, 0606IIATh MHEHMS HECKOJIBKUX JIIOJIEN;

BBITIOJIHSITh CBOIO YacTb pabOThI, JOCTUrasi KaueCTBEHHOTO pe3yJsibTaTa 1O CBOEMY
HaIpaBJIEHNIO ¥ KOOPAMHUPYST CBOU AEVCTBUS C APYTYMM WieHaMM KOMAaH[IbI;
OIleHMBATh KavyeCTBO CBOEro BKJAaga B OOIMMI MPOAYKT IO KPUTEPUSIM,
CaMOCTOSITEJIbHO ChOpMYJIMPOBAHHBIM YYaCTHMKAMM B3aMMOIE€/CTBYS.

PeI‘y.TIHTI/IBHbIe YHUBEpPCA/JIbHbIC yqeﬁnble I[eﬁCTBI/IH

Camoopraumusanms:

BBISIBJIATb ITPOGJIEMBI B SKM3HEHHBIX M YUEOHBIX CUTYALMSIX, TPEOYIOIIMX IJIST PEIIeHNsT
(pusmuecknx 3HaHMI;

OPMEHTUPOBATHCSI B PA3/IMUHBIX TOAXOAAX MPUHATUS pelleHnin (MHAUBUIYaIbHOE,
MIPUHSITHE PEILeHMs] B TPYIINe, IPUHATIE PEIIeHNI TPYTITION );

CaMOCTOSITEJIbHO COCTaBJ/ISITb QJITOPUTM pellieHnss GU3MUeCcKO 3amauM WiM IUTaHa
MCCJIEIOBAHUSI C YYETOM MMEIOIIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXXHOCTEMN,
apryMeHTMPOBATh Ipe/ijlaraeMbie BapMaHTbI PELLeHMIA;

JeylaTb BbIOOp U 6paTh OTBETCTBEHHOCTD 3a pellleHHe.

CaMOKOHTPOJIb, 3MOI.IMOHaJIbeIﬁ UHTEJIJIeKT:

IaBaThb afileKBaTHYIO OLIEHKY CUTYaluy U Mipejiarath IjiaH eé M3MeHeHMs;

OOBSICHATh TPUUMHBL JOCTVOKEHUS (HEeOOCTUKEHMS) pe3yJIbTaTOB [esSTeJbHOCTH,
JlaBaThb OIIeHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTDH KOPPEKTUBBI B I€SITEJIbHOCTb (B TOM YMCJIE€ B XOJI BBITTOJTHEHNSI (QU3NUECKOTO
MCC/IEOBAaHUSI WJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITE€JIbCTB, M3MEHMBIIUXCS
CUTYallMi1, YCTAaHOBJIEHHBIX OIIMOOK, BOSHUKIIIUX TPYIHOCTEI;

OIIEHMBATb COOTBETCTBME pe3yJIbTaTa eIV U YCIOBUSIM;

CTaBUTb CeOST Ha MeCTO APYroro yejoBeKa B XOfe CIopa Wi OUCKYCCUM Ha HAYYHYIO
TeMy, MOHMMAaTb MOTMBbI, HAMEPEHMS U JIOTUKY JPYToro;

MpU3HABaTh CBOE TPaBO Ha OIIMOKY TIpU pelieHnu OGU3NYeCKuX 3amad MM B
YTBEPKIEHMSIX Ha HayYHbIE TEMbI ¥ TAKOE 3Ke MPaBo JIPYroro.

INPEAIMETHBIE PE3VJIbTATbBI

K koniy obyueHuss B 7 Kjacce mpeaMeTHbIe pe3yJibTaTbl Ha 6a30BOM YPOBHE JIOJI’KHBI
OTpakaTh CPOPMUPOBAHHOCTD Y OOYIAIOIIMXCS YMEHMIA:

MCIIOJIb30BaTh IMOHATHUS: (U3MUECKMe U XUMMWYECKKUe sBJIeHUs, HabJioneHmne,
9KCIIepMMEHT, MOJe/lb, TUIIOTe3a, eIMHULIbI (U3MUECKUX BeIMUYMH, aTOM, MOJIEKyJa,
arperaTHble COCTOSIHMSI BelllecTBa (TBEpHOe, JKUIKOe, ra3000pasHOe), MeXaHUUeCKoe
IBwkeHMe  (paBHOMEpHOe, HepaBHOMEpHOe,  IPSMOJIMHEHOE),  TpPaeKTopus,
paBHOMENCTBYIOIIAs cwia, nedopMmaius (yopyras, ILIacTMUYeCcKas), HEBEeCOMOCTb,
COOOIIAIOIIMECS COCYbI;

pasnuyath sByieHus (auddysus, TEIIOBOE OBUKEHME YACTUIL BEIIECTBA, pABHOMEPHOE
IBVDKEHMe, HepaBHOMEpHOe [BMsKeHMe, MHepLMs, B3aMOJEeICTBIE TeJl, paBHOBeCue
TBEPABIX TeJI C 3aKPEIUIEHHOM OChbIO BpallleHus, Iepefaya [aBJeHUs TBEPIbIMU
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TeJaMM, SKUAKOCTSMU U razamu, aTMocepHoe JaBJieHne, TiJlaBaHue TeJs, ITpeBpalieHnst
MeXaHMUYEeCKOM SHEPTMM) IO OMMCAHMIO X XapaKTEPHBIX CBOMCTB M HAa OCHOBE OITbITOB,
IEMOHCTPUPYIOIIMX TaHHOe GU3NYECKOe SIBIEHNE;
pacro3HaBaTh MPOSIBJIEHNE U3YUEHHBIX (GU3NUECKUX SBJIEHMI B OKPYsKaIOLeEM MUpe, B
TOM uucie (pusndeckue SIBJIEHUSI B NPUPOIE: MPUMEPbl ABVMKEHUSI C pPasIMYHbIMU
CKOPOCTSIMM B 3KMBOW M HEXWMBOM MPUPOJIE, AECTBME CWIbl TPEHMS] B MPUPOIE U
TeXHUKe, BJIMSHME aTMOC(EpPHOro [OaBjieHMsI Ha >KMBOM OpraHusM, IIaBaHME PbIO,
pbIuary B Tejie 4YeJOBeKa, MpU 3TOM IMEepPeBOANUTh MPAKTUUECKYIO 3a/auy B y4eOHYIO,
BBIZIEJISITh CYILIECTBEHHbIE CBOVICTBA (MPU3HAKM) GU3NUECKUX SIBJIEHUIL;
ONMCHIBATh M3yUYEHHbIE CBOVICTBA Te U MU3MYECKue SIBJIEHWS, VCIIOJb3Ys huU3ndecKkme
BeJIMUMHBI (Macca, 0ObEM, IJIOTHOCTb BeIeCTBa, BpeMs, MyTb, CKOPOCTb, CpPeIHSS
CKOpPOCTb, CWa YIPYTrOCTM, CUJa TSDKECTH, BeC Tejla, Cwia TpeHwusl, IaBJIeHUe
(TBEépHoro Tena, YXMUOKOCTM, Tasa), BbITAJKMBAIOIIAs CWIa, MeXaHuyeckasi pabora,
MOIIIHOCTb, IIJIEYO CWJIbI, MOMEHT CWIbl, KO3G(UIMEHT I0JIe3HOrO AeMCTBUS
MeXaHU3MOB, KMHEeTMUYeCKasi ¥ MOTeHILMaIbHasl dHeprus), Mpy OMMUCAHUM TPABUIBHO
TPaKTOBATh (GM3NYECKNI CMBIC/ MCITOJIb3YEMbIX BEJIMUMH, X OO03HAYEHMST U eIVIHULIbI
busnyecknx BeIMUYMH, HAXOOUTb (GOPMYJbl, CBS3bIBAIOIIME NaHHYIO GU3NYECKYIO
BeJIMUMHY C APYTMMM BeJUUMHAMM, CTPOUTH TIpaduKM M3YUYEHHBIX 3aBUCUMOCTEN
usnyeckmx BeIMUNH;
XapaKTepu3oBaThb CBOWCTBA TeJj, (GuU3NYecKue SBJAEHUS U IIPOLECChI, MCIOJIb3YS
TpaBWwIa CJAOXKEeHUs Ccuil (BIOJIb OMHON TPSMOM), 3aKOH ['yka, 3akoH Ilackassi, 3akoH
ApxumMena, mpaBMJIO paBHOBecusl pbiuara (6JI0Ka), «30JI0TO€ MPaBUIO» MEXaHUKMU,
3aKOH COXpaHeHMS] MEeXaHMYEeCKOM SHepruu, IMpM STOM JaBaTb CJOBECHYIO
opMyMpOBKY 3aKOHA U 3aMMChIBATh €r0 MaTeMaTUYeCKoe BbIpaskeHue;
OOBSICHATh (DU3MUeCKMe SBJIEHMs, IMPOILIECChl M CBOMCTBA TeJ, B TOM YMCJIe U B
KOHTEKCTE CUTYalMI MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBISIBJISITb MPUUMHHO-
-CJIeICTBEHHbIe CBSI3U, CTPOUTH OOBbsICHEHMe U3 1-2 Jornveckux I1aroB C OMOPOM Ha
1-2 wmsyyeHHBIX CcBOWCTBA (U3NUECKMX SIBJIEHUNM, GU3NYECKUX 3aKOHA WU
3aKOHOMEPHOCTH;
periaTb pacYETHbIEe 3amauM B 1-2 [eNCTBUS, MCIIOAb3YS 3aKOHbI U  (OPMYJIbI,
CBsI3bIBaOIMe (uU3MUeCcKMe BeMMUMHBI: Ha OCHOBE aHajaM3a YCJIOBMS 3amaum
3alMCbIBaTh KpaTKOe YCJIOBMeE, TOACTABJSITh (Gu3MuecKue BeJMUYMHbI B (GOPMYJIbI U
MIPOBOAUTb PACUEThl, HAXOAUTb CIIPABOYHbIE TaHHbIE, HEOOXOOMMbIE [IJISI peIleHNs
3a/1a4, OIIEHMBATb PeAIMCTUYHOCTD MTOTYUeHHOM (PU3MUYECKOM BeJIMUNHBI;
pacrio3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEeIIUTb IpU IOMOIIM (HUINUECKUX
METOJIOB, B OIMCAHUM MWCCIENOBaHMs BbIIEJATh IIPOBEPSIEMOE TIPEANOJIOKEHNE
(rumotesy), pa3aMyaTb M MHTEPIPETUPOBATH TIOJYYEHHbI pPe3ysbTaT, HaxXOIUTh
OIIIMOKM B XO/Ie OITbITa, IeJIaTh BHIBOJIbI IIO €T0 pe3yJibTaTaM;
MPOBOAUTD OITIBITHI 10 HAOJIOAEHNIO DU3MUECKUX SIBIEHUN WK GU3UUECKUX CBOWCTB
Ten: (opMyaMpoBaTh TMpoBepsieMble TPEeAIOOXKeHUsI, COOMpaTh YCTAaHOBKY W3
MpeJI0KeHHOTO 000PYIOBaHMS, 3alMChIBATh XOJ, OMbITa ¥ (OPMYJIMPOBATh BHIBOIHI;
BBITIOJTHATD TIPSIMble M3MepPEeHUsI PacCTOSIHYSI, BpEMEeHM, MacChl Tejla, 00beéMa, CUJIbl U
TEeMITIEPATypbl C MCIIOJIb30BaHMEM aHAJOTOBBIX M IM(POBBIX MPUOOPOB, 3aMMCHIBATDH
MOKa3aHusI TPMOOPOB C YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTY U3MEepPEHMIL;
MPOBOAUTDL MCCJIEIOBAHNME 3aBUCUMOCTY OJHOM (PU3NUECKOM BEJIMUMHBI OT APYroy C
MCITOJTb30BAaHMEM TIPSIMBIX M3MepeHUN (3aBUCUMOCTH IYTM PaBHOMEPHO JBVSKYIIETOCS
Teja OT BpeMeHU IBVKEHMUS Tejla, CUJIbl TPEHUs CKOJIbXKEHMSI OT Beca Tejia, KauecTBa
06paboOTKM TIOBEPXHOCTEN Tel ¥ He3aBUCUMMOCTM CWIbl TpeHMs OT IUIOIIAIN
CONPUKOCHOBEHMSI TeJI, CUJIbl YIIPYTOCTU OT YAJIMHEHUS TIPY>KUHBI, BbITATKMUBAIOIIEN
CWIbl OT OOBEMA TMOTPY)KEHHOM YacTM Tela M OT IUIOTHOCTM SKUIOKOCTU, €€
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HE3aBMCUMMOCTY OT IUIOTHOCTM Tejia, OT TJIyOMHBI, Ha KOTOPYIO TOTPY’KEHO TeJo,
YCJIOBUI TIJIaBaHMsI TeJ, YCJIOBMIM DaBHOBECUSI pblyara ¥ OJIOKOB), yyacTBOBaTb B
IJIAHMPOBAHUM YYeOHOrO0 MCC/IeOBaHMsI, COOMpaTh YCTaHOBKY ¥  BBIMOJIHSITD
M3MepeHus], cyieqysl MpeIosKeHHOMY IIIaHy, (MKCHMpOBaTh pe3ysbTaThl MOJTYYEHHONM
3aBUMCUMOCTY (PU3NUECKUX BEIMUYMH B BUIE IMPEIJIOKEHHbIX Tabauil U rpaduKoB,
IenaTh BbIBOJBI IO pe3yJIbTaTaM MCCIeIOBaHMS;

MPOBOJNUTb KOCBEHHbIE W3MepeHus GU3NUYeckKux BequuuH (IJIOTHOCTb BeIeCTBa
SKUOKOCTM WM TBEPAOrO TeJia, Cujaa TPEeHMsS] CKOJIbKEeHMs, [aBJieHue BO3OyXa,
BBITAJIKMBAIOIIAsl CWUJIa, JEMCTBYIOIIAss Ha TMOrPYKEHHOE B JKUAKOCTh TeJo,
KO3 UIMEHT IMOJIE3HOTO IEMCTBUSI MPOCTHIX MEXaHM3MOB), CJIeLysl TPeIJIO’KeHHOM
MHCTPYKIMU: TIPY BBITOJTHEHUY U3MepPEHMII COOMPaTh SKCIIEPUMEHTAIbHYIO YCTaHOBKY
Y BBIYMCJIATh 3HAYEHVE VICKOMOW BEJIMYMHBI;

cobymofaTh TpaBMJIa TEXHUKM Oe30MacHOCTM TMpu pabore ¢ J1abopaTOPHBIM
060pyIOBaHNEM;

YKa3bpIBaThb MPUHLMIBI JEMCTBUS TPUOOPOB M TEXHUYECKUX YCTPONMCTB: BECHI,
TEPMOMETD, AMHAMOMETP, COODILAIOIIMECS COCYabl, 6apOMeTp, pbiuar, MOABVDKHbBIN U
HEIOABVKHBIM OJIOK, HAKJIOHHAS IIJIOCKOCTb;

XapaKTepu30BaThb TMPUHIUIBI AEMCTBUS M3YUEHHbIX WPUOOPOB ¥ TEXHUUECKUX
YCTPOWMCTB C OIOPOJ Ha MX OMMCAHUSI (B TOM YMCJe: MOMIIUITHUKA, YCTPOICTBO
BOZOMPOBO/A, TUAPABAMYECKMIA Tpecc, MaHOMETp, BbBICOTOMEp, IOPIIHEBOJ HACOC,
apeoMeTp), MCITO/Ib3ysl 3HAHMS O CBOMCTBAX (PU3MUECKUX SIBJIEHUM UM HEOOXOOMMbIe
(busmyecke 3aKOHbI i 3aKOHOMEPHOCTH;

MPUBOAUTL TPUMEpPbl (HaXOAUTb MHGOPMAIMI0O O IpUMepax) IPAKTUYECKOTO
MCITOIb30BaHMs (PU3MUECKMX 3HAHUIM B TOBCEAHEBHOM JXU3HM IJIs1 obecreyeHust
6e30MacHOCTM TpuU ObOpalieHn ¢ TpudbopaMu ¥ TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHEHUs] 3OOPOBbS ¥ COOJIIONEHMS HOPM 3KOJIOTMYECKOTO TIIOBEIeHMs] B
OKPY>KaIoIeN CpeJe;

OCYIIECTBJISITh OTOOpP MCTOYHMKOB MHGMOpMaiymyu B VHTepHeTe B COOTBETCTBUU C
3a[IaHHBIM ITOVCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCSI 3HAHUM U ITYTEM CpaBHEHUS
PasIMYHbIX MCTOYHMKOB BBIAEIATh MHGOPMAIVIO, KOTOpas SBJISIETCS TPOTUBOPEUNBOI
WJIM MOXKET ObITh HEJJOCTOBEPHOIA;

MCITO/Tb30BaTh TP BBITIOJHEHMM YUEOHbBIX 3aaHNUI HayYHO--TIOMYJIIPHYIO JIATEPATypy
(dusmyeckoro copepskaHus, CIpaBOYHble MaTepuasibl, pecypchl cetu LHTepHer,
BJIQZIETh IPUEMaMM KOHCIIEKTMPOBAHMUSI TEKCTa, IMpeobGpa3oBaHus MHGOpPMALUU U3
OJTHOJ 3HAaKOBOV CUCTEMBI B IPYTYIO;

Co3/aBaTh COOCTBEHHbIE KpaTKye MUCbMEHHbIE M YCTHbIE COOOIIEHMS Ha OCHOBe 2-3
MCTOUYHMKOB MHGOpMaluu GU3NIEeCKOro COAepsKaHus, B TOM 4ucje MyOJIMYHO [Ie/1aTh
KpaTKye COOOIIEHNS O pe3yJibTaTax MPOEKTOB WM YUeOHbIX UCC/IENOBAHMIA, IIPU 3TOM
IPAMOTHO MCIMOJIb30BaTh M3YYEHHBI IMOHATUMHBIM ammapaT Kypca QU3MKH,
COIMPOBO’XKIATb BBICTYIJIEHNE TIPE3EHTAIMEN;

IIPM BBITIOJIHEHMM YUEOHBIX ITPOEKTOB M MCCJIeIOBaHMI paclpeneisaTh 06sS3aHHOCTY B
TpYIIie B COOTBETCTBUM C ITOCTABJEHHBIMM 3a[]auaMi, CJIEIUTDh 3@ BbITIOJIHEHMEM IJIaHa
IEeNCTBUI, aJeKBaTHO OIl€HMBAaTh COOCTBEHHBIM BKJIAl B [€ATEJbHOCTb TPYIIIIHI,
BBICTPAMBATh KOMMYHUKATUBHOE B3aMMOJEMCTBIE, YUUTHIBAsI MHEHVE OKPY KAIOLINX.

K koniy obyuenuss B 8 Kjacce mpeaMeTHble pe3yJsibTaTbl Ha 0a30BOM YPOBHE IOJIKHBI
oTpaykaTb CHOPMMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHMIA:

MUCIIO/Ib30BaTh IMOHSATHUS: Macca U pasMepbl MOJIEKYJI, TEIIJIOBOE MBIVKEHME aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMS BeIeCTBa, KPUCTA/UIMUeckue U aMop@Hble Teja,
HACBIIIIEHHbIV M HEHACBIILIEHHBIN ap, BJIaKHOCTb BO3AyXa, TEMIIEpaTypa, BHYTPEHHSIS
SHepPrus, TEIJIOBOM IBUTaTelb, SJIEMEHTAPHbINA JIEKTPUUYECKUIA 3apsi[, JIEKTPUIECKoe
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1oJjie, MPOBOJHMUKMA WM OUIIEKTPUKYU, TOCTOSIHHBIM 3JIEKTPUYECKUI TOK, MarHUTHOE
nose;

pasimMuath sBjeHMs (TeIVIOBOe paclIMpeHMe M CKaTue, TeIvionepenava, TeII0BOe
paBHOBecue, CMauMBaHMe, KaNWUIIPHbIe SBJA€HMs, WCIapeHue, KOHAEeHcalusl,
TIJIaBJIEHME, KPUCTa/UTN3aLs (oTBepmeBaHue), KUIIEHNE, Tervionepenavya
(TeIIONMPOBOJHOCTh, KOHBEKLMS, M3JIy4YEHME), BJIEKTPU3alus Tesl, B3aMMOAENCTBUE
3apsiioB, MEVICTBUSI JIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHME, B3auMMOJIENCTBUE
MarHuMTOB, AEMCTBME MArHUTHOTO IOJISI HA MPOBOJHMK C TOKOM, 3JIEKTPOMArHMUTHAs
VHIOYKIMS) TI0 ONMCAHUIO MX XapaKTepPHBbIX CBOWCTB M Ha OCHOBE OIIbITOB,
IEeMOHCTPUPYIOIIUX TaHHOe (QU3MUYeCKOe SIBIeHNE;

pacrio3HaBaTh MPOSIBJIEHNE U3YUYEHHbIX GU3NYECKMX SIBJIEHUN B OKPYSKAIOIIEM MUpe, B
TOM uucie (u3ndyeckKue SBJIEHUSI B IIPUPONE: ITOBEPXHOCTHOE HATSDKEHUE U
KanuJUIsIpHble SIBJIEHMSI B TPUPOAE, KPUCTa/Ibl B Tipupope, usnydenne ComHIa,
3aMep3aHyue BOJOEMOB, MOpCKue Opu3bl, 0Opa3oBaHMe POCHI, TyMaHa, MHes, CHera,
JJIeKTpUYeckue sBJeHUsT B armocdepe, 3JIEKTPUUECTBO SKUBBIX OPraHU3MOB,
MarHuTHOe Tosie 3emy, npeiid IOII0COB, POJb MAarHUTHOTO IOJS IJIST JKM3HM Ha
3emJie, MOJSIpHOE CUSIHME, TIPM ITOM IepeBOAUTh MPAKTUUYECKYIO 3a7auy B yu4eOHYIO,
BBIZIEJISITh CYILIECTBEHHbIE CBOVICTBA (MTPU3HAKM) (GU3NUECKUX SIBJIEHUIL;

ONMCHIBATh M3y4YeHHbIe CBOMCTBA TeJl U GU3MUYeCcKue SIBJeHNs, UCIOJIb3ys Gu3ndecKkmue
BeJIMUMHBI (TeMIepaTypa, BHYTPEHHSISI JHEprusi, KOJIMYECTBO TeIUIOThbI, YIeabHas
TeIVIOEMKOCTb  BeIlleCTBa, YJeJbHasl TeIUIOTa IIJIaBJIeHMSs, YJeJbHas TeIsioTa
napoobpa3oBaHMsi, yIeabHas TeIJIoTa CropaHMsl TOIUIMBA, KOID@UIMEHT IOJe3HOro
IeMCTBUSI TEeIJIOBOM MalllMHbI, OTHOCUTEJbHASI BJIAKHOCTb BO3AYyXa, 3JE€KTPUUYECKUIA
3apsii, Cujaa TOKa, OJJIeKTpUUeckoe HampspkeHue, COMPOTUMBIIEHME TPOBOJHMKA,
yZAeJbHOe COMPOTUBJIEHNE BellleCTBa, paboTa M MOIIHOCTb 3JIEKTPUUECKOTO TOKa), P
ONMMCAaHUM TPaBUJIbHO TPAKTOBaTh GU3NUYECKUIN CMbICT MCIOIb3YEeMbIX BeJIUYMH,
0603HAUEHMSI M eAVHUIIBI GU3NUECKUX BEJIMYMH, HAXOAUTb (OPMYJIbI, CBSI3bIBAIOIINE
JaHHYI0 (QU3MYECKYIO BEIMUMHY C [PYTMMM BEJIMYMHAMM, CTPOUTH Tpaduku
M3YYEHHBIX 3aBUCUMOCTEN (PU3NIECKMX BEJINYNH;

XapaKTepu3oBaTh CBOMCTBA Tes, (Qu3nveckue SBJEHUS U TIPOLIECChl, MUCIOIb3YS
OCHOBHbIE TIOJIOKEHUSI MOJIEKYJISIPHO--KMHETUYECKOM Teopuyu CTPOEHMUs BelllecTBa,
MIPUHLIUIT CYNEepHo3UIMM Tojiel (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHMUS
3apsima, 3akoH OMa 1jis1 yyacTka 1enu, 3akoH [Ikoysns-JleHila, 3aKOH COXpaHeHUs
SHepruu, Mpy 3TOM [aBaTh CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA M 3alMUChIBaThb €ro
MaTeMaTuueckoe BbIpaskeHMe;

OOBSICHATh (PyU3MuecKue MPOLECCHI M CBOWCTBA Te, B TOM YKCJIe M B KOHTEKCTE
CUTYyaLNi MPaKTUKO-OPUEHTUPOBAHHOTO xXapakTepa: BBISIBJISITH
MIPUYMHHO-CJIECTBEHHbIE CBSI3Y, CTPOUTh OOBsICHeHMe M3 1-2 JIorMyeckux IIaroB C
ornopoii Ha 1-2 M3yYeHHbBIX CBOVCTBA (GU3NUECKUX SIBJIEHUN, (PU3MUEeCKMX 3aKOHOB MU
3aKOHOMEPHOCTEI;

periaTh pPacUYETHbIE 3adauM B 2-3 ENCTBUS, MCIIOAb3yS 3aKOHbI U (hOPMYJIbI,
cBs3bIBawOlMe (dusMueckue BeIMUMHBI: Ha OCHOBe aHajau3a YCJAOBMS 3afauu
3alMCbIBATh KPATKOE YCJIOBMeE, BBISB/ISITh HEJOCTATOK JAHHbBIX JJISI pellleHMs] 3aJaun,
BBIOVPATh 3aKOHBI M (GOPMYJIbl, HEOOXOAVMBIE [IJISI €€ PellleHMs], TPOBOAUTD PACUETHI U
CpaBHMBATD MMOJTy4YeHHOE 3HaUeHMe (131uecKo BeJIMUMHbBI C U3BECTHBIMMU JaHHBIMMA;
pacro3HaBaTh MpoOJeMbI, KOTOPble MOXXHO pELIUTb MpU TOMOIIM (PU3NUECKUX
METOJIOB,  MCIIOJIb3ySl ~ OMMCaHMe  MCCAeNOBaHMSs,  BBIOEJSITb  IpoBepsieMoe
TpeAIIoosKeHe, OIeHMBATh MPaBUJIBHOCTh TOPSIAKA ITPOBENEHMS] MCCIIeOBAHMSI,
JleslaTh BbIBOJIbI;
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MIPOBOAUTD OIIBITHI 10 HAOGJIOAEHNIO DU3MUECKUX SIBIEHUN WK GU3UUECKUX CBOVCTB
Ten (KamWUISpHbIE SIBJIEHMS, 3aBUCUMMOCTb [aBJIEHMS BO3[Iyxa OT €ero o6béMma,
TEeMITepPaTypbl, CKOPOCTHM ITPOLIeCCa OCTbIBAHMS M HarpeBaHusl IIPU U3TyUYeHUM OT IIBeTa
usjIyvaromier (MOTJIOIIAIOIIeli) TOBEPXHOCTY, CKOPOCTb MCIApeHUsI BOAbI  OT
TEMITIEPATYpPbl JKUAKOCTM ¥ IUIOMIAAM €€ TIOBEpXHOCTH, JJeKTpu3auus Tea U
B3aMMOJIE/ICTBYME 3JIEKTPUUYECKMX 3apsIOB, B3aMMOJENCTBME IMOCTOSTHHBIX MarHMUTOB,
BU3yaIM3aIs MarHUTHBIX TTOJIEM TIOCTOSIHHBIX MarHUTOB, AEMCTBYUSI MarHUTHOTO TTOJISI
Ha MPOBOJHMK C TOKOM, CBOMCTBA 3JIEKTPOMAarHMUTa, CBOWCTBA 3JIEKTPOABUTATEJIS
MMOCTOSIHHOTO TOKa): (opMyaMpoBaTh IMpOBepsieMble IPEATIONIOKEeHNsI, COOUpaTh
YCTAHOBKY U3 MpEeAJIOKEHHOTO OOOPYHOBaHMS, OMMUCHhIBATh XOA OIbITa WU
hopmypoBaTh BbIBO/IbI;
BBITIOJIHSITh TIPSIMbl€ M3MepPeHMsI TeMITIepaTypbl, OTHOCUTEIbHONM BJIQKHOCTM BO3IyXa,
CWIbl TOKAa, HAMpPSDKEHMS C MCIOJIb30BAaHMEM aHAJIOTOBbIX MPUOOPOB M JATYMKOB
busnyeckx BeJMYMH, CPaBHMBATH pe3YyJIbTaTbl M3MEPEHUN C YYETOM 3aJaHHON
abCOJTIOTHO TOTPEITHOCTH;
MMPOBOAUTD MCCJIEIOBAHME 3aBMCUMOCTY OIHOM (M3NYECKOV BEJMYMHBI OT APYTO C
MICIIOJIb30BAHMEM IPSIMBbIX M3MepeHMii (3aBMCUMOCTb COIPOTMBIIEHUSI TTPOBOTHUKA OT
€ro JJIMHBI, TUIOIIAAM TIOTIEPEYHOTO CEeUYEHUSI M YIOeIbHOTO CONMPOTMBIIEHNMS BEIECTBa
MIPOBOAHMKA, CMUJTIbI TOKA, UAYIIErO Yepe3 MPOBOJIHMK, OT HAIIPSIKEHMS Ha POBOTHUKE,
MCCIeIOBaHNe TOC/IENOBATEIbHOTO ¥ TapalJIeIbHOTO COEIMHEHMI ITPOBOJHMKOB):
IJIAaHMPOBATh MCCIeNOBaHMe, COOMPATh YCTAHOBKY M BBIMOJIHITh M3MEPEHMSs, CAemyst
MpeaJIOKeHHOMY IIJIaHy, (GUKCMPOBaTh Pe3yJbTaThl MOJYYEHHOV 3aBUCUMOCTY B BUIE
TabunI ¥ rpadMKOB, AeIaTh BBIBObI IO Pe3y/IbTaTaM MCC/IeIOBAHMS;
MIPOBOJIUTb KOCBEHHbIE M3MepeHUs] (MU3NYEeCKUX BeIMUMH (yAesIbHas TEIIOEMKOCTb
BellleCTBa, COMPOTMBIIEHNE TPOBOAHMKA, paboTa ¥ MOIIHOCTD 3JIEKTPUYECKOTO TOKA):
IJIaHMPOBATh M3MEPEHMs, COOMpaTh SKCIIEPMMEHTAJIbHYIO YCTaHOBKY, CJIemys
MIpeIJIOKEHHOM MHCTPYKIIMA, Y BBIYUCIIATD 3HAUEHE BeJIMUNHBDI;
cobyofaTh TpaBMJIa TEXHUKM Oe30MacHOCTM TMpu pabore ¢ J1abopaTOPHBIM
060pyIOBaHNEM;
XapaKTepU30BaThb TMPUHIUIIBI AEMCTBUS M3YUEHHbIX NPUOOPOB U TEXHUUECKUX
YCTPOWVCTB C OMNOpPOM HAa MX OMMCAHUS (B TOM YMCJIe: CUCTEMAa OTOIUIEHMS IOMOB,
TUTPOMETpP, TapoBasi TypOWHA, aMIEPMETP, BOJIbTMETP, CUYETUMK SJIEKTPUUECKON
SHEPTMM, 3JIEKTPOOCBETUTEIbHbIE TPUOOPBI, HArpeBaTejbHbIE 3JIEKTPONPUOOPHI
(IpuMepsI), 3JEKTpUYECKMe TMpedOXpaHUTeIN, 3JeKTPOMAarHuT, 3JIEKTPOIBUTATETb
MOCTOSIHHOTO TOKAa), WMCIOJIb3ysl 3HAaHMSI O CBOMCTBaxX GU3NUYECKUX SIBJIEHUN U
HeoOXOomyMble (hU3MUECKIe 3aKOHOMEPHOCTH;
pacro3HaBaTh IMPOCTbIe TeXHMUECKMEe YCTPONCTBA U U3MepUTEeIbHble IPUOOPHI IO
CxeMaM ¥ CXeMaTUYHbIM PUCYHKaM (KUMAKOCTHbBI T€PMOMETp, TepPMOC, TICUXPOMETD,
TUTPOMETp, OBUTaTe/lb BHYTPEHHErO CropaHMsl, 3J€KTPOCKOIl, PeocTaT), COCTaBJISITh
CXeMbl JIEKTPUUECKUX IIeTeil C IMOCaeqoBaTe/IbHbIM U TapauleJIbHbIM COeIVHEeHeM
3JIEMEHTOB, pa3/nyasi yCJIOBHbIE 0003HAUEHMS SJIEMEHTOB 3JIEKTPUUECKUX IIeTIel;
MPUBOIUTH TIpUMepbl (HAXOAUTb WMHGOPMAIMIO O TMpuMepax) MPaKTUUYECKOro
MUCIIO/Ib30BaHUs (U3UUECKUX 3HAHMI B IIOBCEOHEBHOM >KM3HM [ ObecreueHus
6e30MacHOCTM Tpu obOpallleHuu ¢ TpubopamMu U TEXHUUYECKMMU YCTPOMCTBAMMU,
COXpaHeHMsI 3[I0POBbSI U COOJIIOAEHMS HOPM 9KOJOTMUYECKOTO TIOBEJEeHMUSI B
OKPY3KaIOIIIel Cpefe;
OCYIIECTBJISITb TMOUCK MHMopMarm dusmueckoro conepskauusi B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHWI M TYTEM CPaBHEHWUS OTOJHUTENbHBIX MCTOYHUKOB
BBIIESITh MHMOpMAIVMIO, KOTOpasi SIBJSIETCS IPOTUMBOPEUYMBOM WM MOXKET ObITh
HEeJIOCTOBEPHOI;
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MCITOJTb30BAaTh TP BBITIOJHEHMIM YUEOHBIX 3aaHUI HAyYHO--TTOMYJIIPHYIO JIATEPATYPY
(dusmyeckoro copepskaHusl, CIIPaBOYHbIe MaTepuasibl, pecypchl cetu VHTepHer,
BJIaZieTh IPUEMAMM KOHCIIEKTMPOBAHMSI TEKCTa, IpeobGpas3oBaHus WHGOpMaLUU U3
OJIHOV 3HAKOBOM CUCTEMBI B IPYTYIO;

co3ZaBaTb COOCTBEHHbIe NMCbMEHHbIE M KpaTKMe YCTHbIe COOOIIeHMs, 06001ast
MHpOpMaIIMIO U3 HECKOJbKUX MCTOYHMKOB (PU3MUECKOTO COAEp>KaHWs, B TOM UMCIIe
My6JMYHO  TIPEACTAB/ISATh  Pe3yJbTaThl  IMPOEKTHOM WM  MCC/IeJOBATeIbCKOM
IesITeJIbHOCTY, TIPY 3TOM TI'PaMOTHO MCITOJIb30BaTh M3Yy4YEeHHbIV TOHSITUIHBINA armapar
Kypca GU3MKM, COTTPOBOXKAATH BBICTYIIJIEHVE TTPEe3eHTaIMEN;

MpM  BBITIOJIHEHUYM YYEOHBIX IMPOEKTOB M WUCC/IeNOBaHMIA (GU3MUYECKUX TTPOLIECCOB
pacrpenensTb 06S3aHHOCTM B TPYIIE B COOTBETCTBMM C ITOCTaBJIEHHBIMM 3aJavyaMi,
CJIeOUTb 33 BBIMIOJIHEHMEM TIUIAaHA [EWCTBUI M KOPPEKTUPOBAaTh €ro, amekBaTHO
OIleHMBaTb COOCTBEHHBbIM BKJaA B  [JEeITEJbHOCTb  TPYIIbl, BbICTPauBaTh
KOMMYHMKATUBHOE B3aMIMO/IE/ICTBYE, ITPOSIBJISISI TOTOBHOCTDb paspeliaTh KOHMIMKTHI.

K koHmy obyuenuss B 9 Kjacce mpeaMeTHbIe pe3yJsibTaTbl HA 6a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb COOPMMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHWIA:

MUCIIO/Jb30BaTh MOHATHUSI: CUCTEMa OTCUETa, MaTepuajbHasi TOUKa, TPAeKTOpus,
OTHOCUTEJIbBHOCTh MEXaHMUECKOTO IBVDKeHMs, medopmalius (yrpyrasi, MIacTuueckas),
TpeHue, ILEHTPOCTPEMUTEIbHOE YCKOPEeHMe, HEeBeCOMOCTb U IIeperpysku, IeHTpP
TSDKeCTM, abCOMIIOTHO TBEpHOE Teo, LEHTP TIKeCTH TBEPAOro Teja, paBHOBecHe,
MeXaHuJyecKyue KojieGaHus M BOJIHBL, 3BYK, MH(PpPa3sByK U  YJIbTPasBYK,
3JIEKTPOMAarHUTHbIE BOJIHBI, IIIKaJa 3JIEKTPOMArHMTHBIX BOJIH, CBET, GJM30PYKOCTh U
IaJbHO30PKOCTD, CIEKTPbl MCIYCKaHWSI ¥ IIOIJIOIeHus, ajabda-, O6era- M ramMma-
M3JTyYEHMsI, U30TOIIbI, SIIePHAsT SHEPreTHKa;

pasnuyath SIBJeHUS (paBHOMEpPHOE ¥ HepaBHOMEPHOE IMPSIMOJIMHENHOE IBVKEHME,
PaBHOYCKOpPEHHOe IPSIMOJIMHEHOe ABVKEeHNe, CBOOOIHOe MMajieHue TeJl, pABHOMEPHOe
IBIDKEHME TIO OKPY)XHOCTM, B3aMMOJIENCTBME TeJ, pPEaKTUBHOE [BVDKEHME,
KoJjiebaTesibHOE ABMKEHME (3aTyXawllye ¥ BbIHYKAEHHbIe KoJiebaHMs), Pe30HaHC,
BOJIHOBOE [BIDKEHME, OTpakeHue 3ByKa, IMPSIMOJIMHENTHOE pacIpoCTpaHeHue,
OoTpaykeHue 1 IpeJIOMJIEHN e CBeTa, II0JIHOe BHYTPeHHee OTpakeHMe CBeTa, pas3jIosKeHue
Ge/loro CBeTa B CIIEKTP U CJIOKEHME CIeKTPajbHbIX IIBETOB, OMCIEpPCUs CBeTa,
€CTeCTBEeHHAs] PagyOaKTUMBHOCTb, BO3HMKHOBEHME JIMHEUATOrO CIIEKTpa M3IyUYEeHMs)
M0 OIMMCAHMIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE OIIBITOB, JI€MOHCTPUPYIOIINX
JaHHOe (pu3nuecKkoe SBJIEHUE;

pacIio3HaBaTh MPOSIBJIEHNE U3YYEHHBbIX (DU3MUECKUX SBJIEHUI B OKpY’KaroleM mupe (B
TOM uyciie QusnuecKkue SIBJeHMs B MPUPOIe: NMPWIMBBI U OTJIMBLI, JBMKeHME IIJIaHEeT
CoJIHEeYHOJ CHMCTEMbI, peaKTUBHOE IBMKEHME JKUBBIX OPraHM3MOB, BOCIIPUSITIE 3BYKOB
SKMBOTHBIMM, 3eMJIETPSICEHME, CeMICMMYECKMe BOJIHBI, IIyHaMM, 5XO, IIBeTa TeJl,
ONTHMYECKME SBJIEHUSI B  IpuUpode, OMOJOrMYeckoe  OeCTBME  BUAMMOTIO,
yAbTPaduoIeTOBOrO ¥ PEHTTEHOBCKOTO M3JIyYeHUI, €CTeCTBEHHbBI pPaaMOaKTVBHbIN
doH, KocMMUecKMe JIyuM, PaAMOAKTUBHOE WU3JIyUeHMe IPUPOIHBIX MMUHEPAJIOB,
IeVICTBME PAAVIOAaKTUBHBIX M3JTyYeHUI Ha OpraHu3M YeJIOBeKa), IIPU 3TOM IePeBOAUTH
MPaKTUYECKYI0 3a7auyy B y4eOHYIO, BbIIEJSITb CYIIIECTBEHHbIE CBOMCTBA (MIPU3HAKM)
(busnueckux SIBIEHUI;

OIMCBIBATh M3YUYEHHbIE CBOVICTBA TeJ U (PU3MUECKUE SIBJIEHNS, VCIOIb3Ys (U3MUECKUe
BeJIMUMHBI (CpefHss] ¥ MIHOBEHHAsi CKOPOCTb TeJia MpM HepaBHOMEPHOM ABVKEHUN,
YCKOpeHMe, mepemMellleHne, MyTh, YIJ0Bas CKOPOCTb, Cujia TPEeHUs, CMJia YIPYTrOCTH,
CUIa TSIKEeCTM, YCKOpeHMe CBOOOAHOTO TaJieHus, BeC TeJia, MMITYJIbC TeJia, MMITYJIbC
CUJIbI, MeXaHMYecKasi paboTa ¥ MOIIHOCTb, TIOTEHIMATbHAS SHEPIusl TeJla, MOTHSITOrO
HaJl IOBEPXHOCThIO 3eMJIM, ITIOTEHIMA/TbHAS SHEPTUS CKATOM MPYKUHBI, KMHETUUeCKast
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SHeprus, TOJIHAS MeXaHWJecKash SHeprus, Iepuoj M YacToTra KoyiebaHui, IauHa
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCTb CBETa, [OKa3aTesb MPeJIOMJIEHNS
cpenbl), TIPU OIMMCAHUM TPABWJIBHO TPAKTOBAThb (U3UUECKUIN CMBICI MCIIOJIb3yeMbIX
BeJMYMH, OOO3HAUEHUS] M eOMHMIbl (GU3UMYECKUMX BEJIMUMH, HAXOOUTh (GOPMYJIbI,
CBSI3BIBAIOLIME JAaHHYIO (U3MYECKYI0 BeJIMYMHY C APYTUMM BeJIMUYMHAMMU, CTPOUTH
rpad@uKM U3yUEeHHBIX 3aBUCUMOCTEN HU3NIECKUX BEINYUNH;

XapaKTepu30BaTh CBOVCTBA TeJl, GuU3nUecKue SIBJIEHMS U MPOIECChI, MCIIOIb3YS 3aKOH
COXpaHEHUsSI SHEpPruy, 3aKOH BCEMMUPHOIO TSATOTEHMS, TIPUHIMIT CYIMEPHO3ULIUU CUJI,
MIPUMHII OTHOCUTEebHOCTY ["anuest, 3akoHbl HbIOTOHA, 3aKOH COXPaHEHMs UMITYJIbCa,
3aKOHBI OTPAKEHWUSI U TMPEeJOMJIEHMS CBETAa, 3aKOHbI COXPAaHEHMS 3apsSgoBOTO U
MacCOBOTO 4YMCeJa TpU SAEPHBIX peakuusix, Ipyu STOM JaBaTb CJIOBECHYIO
(bopMyJIMPOBKY 3aKOHA M 3aIMChIBATh €I0 MaTeMAaTUUECKOe BbIPAKEHMUE;

OOBSICHATh (U3NYECKME IPOIECChl M CBOWCTBA T, B TOM UMC/IE M B KOHTEKCTE
CUTyallMil  TMPAKTUKO-OPUEHTMPOBAHHOTO  XapaKTepa:  BbIIBJISTb  IPUUYMHHO--
CJIe[ICTBEHHbIE CBSI3M, CTPOUTDH OObSICHEHME U3 2—3 JIOTMYECKMX IIarOB C OMOPOii Ha 2-
3 U3YUEeHHBIX CBOMCTBA (U3NYECKMX SIBJIEHUM, (PU3NYECKMX 3aKOHOB WIIA
3aKOHOMEPHOCTE;

peliaTh pacyETHbIE 3a4auM (OMMPAOIIMEeCs] Ha CUCTEMY U3 2-3 ypaBHEHMIA), UCTIO/Ib3YSI
3aKOHbI ¥ (OpMYJIbI, CBS3bIBAOIIME (DU3NUECKMe BEIMUYMHBI: Ha OCHOBE aHajm3a
YCJIOBMSI 3aauM 3allMChIBAaTh KpaTKOE YCJIOBUE, BBISIBISATb HEAOCTAIOIIME WU
M30BITOUHbIE JAaHHbIE, BHIOMPATh 3aKOHbI U (POPMYJIbI, HEOOXOAMMbIE JIST PEIIeHMUSI,
MPOBOIUTb PACYEThl UM OIEHMBATh PEAIMCTUYHOCTb TOJIYYEHHOTO 3HAYEHUS
(busnyeckon BeJIMUNHBI;

pacrosHaBaTh Mpo6JeMbl, KOTOPble MOXXHO PELIUTb TpPU TOMOIIM (PU3NUECKNX
METOAOB,  MCIIOJIb3ysl ~ ONMCaHMe  MCCJIeHOBaHMSI,  BBIOEISATh  MPOBEPSIEMOE
MIpeAToJIOKeHe, OlLeHMBATh MPaBMIBHOCTh TNOPSAKA IPOBEIEeHMs] MCCIIeOBaHMSI,
IenaTh BbIBOMIbI, MHTEPIIPETUPOBATh Pe3yJIbTaThl HAOJIIOIEHNII U OIbITOB;

MIPOBOAUTD OIIBITHI IO HAOGJIOAEHNIO DU3NUECKUX SIBIEHUN WK (GU3UUECKUX CBOVICTB
Tes (M3yueHue BTOPOro 3akoHa Hpl0TOHA, 3aKOHA COXpaHeHMs SHepPTruu, 3aBUCUMOCTb
nmepuoja KoyieGbaHui MPy>KMHHOTO MasiTHMKA OT MacChl Ipy3a U SKECTKOCTYU MPYKUHBI U
HEe3aBMCUMOCTb OT aMIUTUTYAbl MJIbIX KOJeOaHMii, TIPSIMOJIMHEHOe pacpoCcTpaHeHne
CBeTa, pasjioKeHKe 6eJloro CBeTa B CIIEKTP, M3yUeHMe CBOWCTB M300paKeHMs] B
IUIOCKOM 3epKajle U CBOJVICTB M300pakeHus1 IpeaMeTa B coOupalolieil JuH3e,
HaOJfo/leHe CIVIOIIHBIX ¥ JIMHEMYaThIX CIEeKTPOB M3Ty4YeHMsI): CaMOCTOSITeTbHO
cobupaTh YCTAaHOBKY U3 M30BITOUHOI'O HAOOpa 060PYIOBaHMS, OMMChIBATh X0, OTIbITAa U
€ero pe3yJibTaTbl, GOPMYJIMPOBATH BbIBOJbI;

MPOBOJUTh TIPU HEOOXOAVMOCTM CepUIO TPSIMbIX M3MEPEHMI, OMpenessisi CpenHee
3HaUeHue wusMepsseMol BeJMuMHbl ((POKYCHOE pacCTOSHME COOMpAIOIIei JIMH3bI),
060CHOBBIBATh BBIOOP criocoba m3MepeHust (M3MePUTENTBHOTO pMUOopa);

MPOBOJUTh MCCJEAOBAaHNE 3aBUCUMOCTEN (U3NUECKUX BEJMUYMH C VCIOJIb30BaHMEM
MpPSIMBIX M3MepeHMi1 (3aBUCUMMOCTb IIYTM OT BpEeMEeHM IIpM PaBHOYCKOPEHHOM
IBWOKeHMM 0Oe3 HauvaJbHOM CKOPOCTM, TIepuoja KoyiebaHU MaTeMaTUuyeCcKoro
MasITHMKA OT IJIMHBI HUTY, 3aBUCUMMOCTM YTJIa OTPasKeHMsI CBeTa OT yIJjia MameHus U
yIJia MpeioMJIeHMsI OT yTJjia TMajeHus): TUIaHUPOBATh UCC/IeJOBaHMe, CaMOCTOSITeIbHO
cobMpaTb YCTaHOBKY, (MKCUMPOBATh Ppe3YJbTaTbl IOJYYEHHOM  3aBUCUMOCTU
busnuecknx BeauMuMH B Bujae Tabyuil 1 rpadMKoOB, AeaTh BbIBOABI IO pe3yJbTaTam
MCCIIeIOBAHMS;

MPOBOAUTb KOCBEHHbIE W3MepeHus1 (GU3MUeCKUX BeJMUMH (CpemHsisli CKOpOCTb U
YCKOpeHMe TeJjia Py paBHOYCKOPEHHOM ABVKEHUM, YCKOpPeHMe CBOOOIHOrO IMaieHmsl,
SKECTKOCTb TPYKMHBI, KO3MMUIMEHT TpeHUSI CKOJIbKEeHMs, MexaHudeckass pabora u
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MOIIIHOCTb, YacTOTa WM TIepuoj KojiebaHMii MaTeMaTU4YeCKoro U IMPY>KUHHOTO
MasITHMKOB, OIITMYeCKas Cuja CcoOMpalolieil JIMH3bI, paguMOaKTUBHbIA (OH):
IJIaHMPOBAaTh M3MepeHMsl, COOMpaTh SKCIEPUMEHTAJbHYIO YCTAaHOBKY U BBIMOJIHSITD
U3MepeHusl, CJIeysl MPeIJI0KEeHHOM MHCTPYKLVM, BbIUMC/ISATh 3HAUEHME BEeIMUYMHBI U
aHAJIM3MPOBATh IIOJYUYEHHbIE pe3yJabTaThbl C YUYETOM 3aJaHHOM IOTPEITHOCTU
M3MEepeHNis;

cobyofaTh TpaBMJIa TEXHUKM Oe30MacHOCTM TMpu pabore ¢ J1aBoOpaTOPHBIM
060pYyIOBaHNEM;

pasimMyaTh OCHOBHbIE INPU3HAKM M3YUEHHBIX (U3UUECKMX MOJeJeil: MaTepuajabHas
TOYKa, aOCOJIOTHO TBEPIOE TeJO, TOUEUHbI MCTOUYHMK CBETa, JIyd, TOHKas JIMH3A,
IJIaHeTapHasl MOZIe/Ib aTOMa, HyKJIOHHAsl MOJIeJIb aTOMHOTO SI/Ipa;

XapaKTepu30BaThb TMPUHIMIIBI AEMCTBUS M3YUEHHbIX MPUOOPOB U TEXHUUECKUX
YCTPOJCTB C OMOPOI Ha MX OMMCAHKS (B TOM UMCe: CIIUIOMETD, JaTUMKIM ITOJIOSKEHNS,
PacCTOSTHUS ¥ YCKOPEHMsI, paKeTa, 9X0JIOT, OUKM, IIePUCKOI, (oToarapar, OnTuIecKue
CBETOBOJIbI, CIIEKTPOCKOI, [03MMeTp, Kamepa BwibcoHa), MCHONb3ysT 3HAHUS O
CBOVICTBaX (GU3NYECKUX SIBJIEHUI M HeoOXoaumMble hu3ndyecKkue 3aKOHOMEPHOCTH;
MCITO/Tb30BaTh CXE€MbI M CXEMAaTUUYHbIE PUCYHKU M3YUEHHBIX TEXHUUECKUX YCTPONCTB,
M3MEPUTEJIbHBIX MPUOOPOB ¥ TEXHOJOIMUYECKMX IPOIECCOB IPU pelleHny y4eGHO--
MPaKTUUYECKUX 3a/1a4, ONTUUYECKNEe CXeMbl IJI IMOCTPOEeHMs M300paskeHuil B IJIOCKOM
3epKajie ¥ coOMpalolLei JMH3E;

MPUBOINUTh IIpMMepbl (HAXOAUTb MHGPOPMAIMIO O IpuMMepax) IPaKTUUECKOro
MCIIOJIb30BaHMSI (U3MUECKUMX 3HAHUM B ITOBCEIHEBHOM >KMU3HM [Ji1 oOOecredyeHust
6e30MacHOCTM TpU OOpallleHnu ¢ TpubopamMyu ¥ TEXHUYECKMMM YCTPOMCTBAMM,
COXpaHeHMsI 3[I0pPOBbs U COOJIIOAEHMS HOPM 9KOJIOTMYECKOTO IIOBEIEeHUS B
OKPY>KaloIeN CpeJe;

OCYILIECTBJISITb TOUCK MHGpOpMaluyu (GU3MUYECKOro cojepskanuss B VIHTepHere,
CaMOCTOSIT€JIbHO (POpMYJIMpYsST ITOMCKOBBIM 3alpoC, HAXOOUTh MYTU OIpeae/eHNs
JOCTOBEPHOCTM TIOJyYeHHOV WHGOpPMalMyM Ha OCHOBE MMEIOIIMXCSI 3HAHUN WU
IOIOTHUTEJIbHBIX MICTOYHUKOB;

MCITOJIb30BATh IPY BBITIOJIHEHUY YUEOHBIX 3alaHNI HayYHO--TIOMYJIIPHYIO JIUTEPATypPy
(busnyeckoro comepskaHusl, CIIPaBOYHbIE MaTepuasbl, pecypchl cetu VHTepHerT,
BJIafleThb IPUMEMaMM KOHCIIEKTMPOBAHMS TeKCTa, mpeobOpasoBaHus uHoOpMauyum us3
OJTHOV 3HAKOBOV CUCTEMBI B IPYTYIO;

CO37aBaThb COOCTBEHHbIE IMMChbMEHHbIE 1 YCTHbIE COOOIIEHMSI Ha OCHOBe MHGOpMaLmu
"3 HECKOJbKUX MCTOYHMKOB (U3MUECKOTO COMepsKaHusl, IMyOJMYHO IPeCTaBIIsSITh
pe3yJIbTaThbl IIPOEKTHOM WM MUCCJIeIOBATEIbCKOM HeSTeIbHOCTH, IPU 3TOM I'PaMOTHO
MCITO/Ib30BaTh M3YUEHHbIN IMOHSTMIHBIN ammapaT M3ydaemMoro paszena QUsuku u
CONPOBOXKIATh BBICTYIJIEHME IIpe3eHTalMell C YYETOM OCOOEHHOCTeN ayauTOpuu
CBEPCTHUKOB.
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TEMATUYECKOE ITVJTAHUPOBAHUE

7 KJIIACC
KonnuecTBO yacoB DJIeKTPOHHbIE
Ne HaumenoBaHue pa3sgeyioB U TeM K I (undposBsie)
n/n MpPOrpamMmMbI Bcero O;Tpoanble I;aKTquCKMe oOpasoBaTeIbHbIE
paboThI paboThI pecypcsI
Paspgen 1. ®usuka u e€ posib B MO3HAHMU OKPYKAIOIIEro Mupa
1.1 dusmka - Hayka o IIpupomIe 2 Bu6mrorexa HOK
' 4 PUPOR https://m.edsoo.ru/7f416194
bubmoreka HOK
1.2 dusuueckye BeJIMUYMHbI 2 1 https:/m.edsoo.ru/7f416194
1.3 EcrecTBeHHOHAYUYHbBIN METOL [TO3HAHMS 2 1 Bu6miorexa LOK
' Y A https://m.edsoo.ru/7f416194
Utoro no paspeny 6
Pa3spen 2. IlepBoHavasibHbIe CBEeJEHNUS 0 CTPOEHMM BelliecTBa
bubmmoreka LIOK
2.1 CTpoene pemecTsa 1 https://m.edsoo.ru/7f416194
29 I ByskeHne 1 B3auMOIEMCTBIE YaCTULI 9 1 bubmmoreka LIOK
) BelllecTBa https://m.edsoo.ru/7f416194
Bubmorexka IOK
2.3 ArperaTHble COCTOSIHMS BEIIECTBA 2 1 https://m.edsoo.ru/7f416194
Wtoro no paspeny 5
Paspen 3. IBukeHne u B3aMOJeliCTBYe TeJl
bu6aoreka IIOK
3.1 MexaHnueckoe IBUKeHME 3 https:/m.edsoo.ru/7f416194
bubanoreka IIOK
3.2 Wuepius, macca, IJIOTHOCTb 4 1 https:/m.edsoo.ru/7f416194
3.3 Cwita. Bugpr cun 14 1 2 Bu6mrorexa OK

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

WTtoro o pasgeny 21
Pasnen 4. [laB/ieHne TBEPABIX TeJl, SKMIKOCTEN ¥ Ta30B
41 Hasnenne. Ilepenaua maBjaeHns TBEPIbIMU 3 Bbubmmoreka HOK
) TeJIaMM, SKUIKOCTSIMM M ra3aMmu https://m.edsoo.ru/7f416194
Bbubmmoreka HOK
4.2 Jlasexye xupKocTn > https://m.edsoo.ru/7f416194
Bubmmoreka HOK
4.3 Ammoceproe fasrerme 6 https://m.edsoo.ru/7f416194
id IeiicTBUe XUIKOCTM ¥ Ta3a Ha MOrPy>KEHHOE 7 3 bubmorexka IIOK
) B HIX TeJIO https://m.edsoo.ru/7f416194
HTtoro o pasgerny 21
Paspen 5. Pa6oTa ¥ MOIIHOCTD. DHEPrus
Bubmmorexka IOK
51 Pabora n mogoCTS 3 1 https://m.edsoo.ru/7f416194
bubmmoreka LIOK
5.2 ITpocThie MeXaHM3MbI 5 1 hitps:/m.edsoo.ru/TfA16194
bubmmoreka LIOK
5.3 Mexannueckast SHEPriust 4 1 https://m.edsoo.ru/7f416194
NTtoro no pasgeny 12
PesepBHOe BpeMs 3
OBIIEE KOJIMYECTBO YACOB ITO I[TPOTPAMME 68 12
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8 KJIACC

KonnuecTBo uacoB DJIeKTPOHHbIE
Ne /i HaummeHoBaHMe pa3fesioB U TeM K i (umdposBbie)
B MMporpamMmbI Bcero o; TPOJILHbIE pﬁaKTqucxne oOpasoBaTeIbHbIE
paboThI padoThI pecypce
Pasgen 1. TertoBblie IBJIeHUS
1.1 CTpoeHue U CBOJICTBA BelLECTBA 7 BuGmorexa IIOK
) p t https://m.edsoo.ru/7f4181ce
Bubmorexka IOK
1.2 TermioBble mpolecchbl 21 1 5 https://m.edsoo.ru/7f4181 ce
HTtoro o pasgeny 28
Paspgen 2. DeKTpuyecKue M MarHMTHbIE SIBJIEHMUS
21 DJIeKTpUYeCcKue 3apsiabl. 3apssKeHHbIe Tela 7 1 Bbubmoreka IIOK
) Y UX B3aMMOJeVICTBYe https://m.edsoo.ru/7f4181ce
. . Bubmmorexka IOK
2.2 IToCTOSIHHBIN 37IEKTPUYECKIUI TOK 20 1 7 https://m.edsoo.ru/7f4181 ce
bubmmoreka LIOK
2.3 MarsuTHbIe SIBJIEHUS 6 1 1.5 https:/m.edsoo.ru/7f4181 ce
bubmmoreka LIOK
2.4 OJIeKTPOMAarHMTHAsT MHIYKLIVSI 4 https://m.edsoo.ru/7f4181ce
NTtoro no pasgeny 37
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 3 14.5

25



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

KonnuecTBo uacoB DJIeKTPOHHbIE
Ne /i HaummeHoBaHMe pa3fesioB U TeM K i (umdposBbie)
B MMporpamMmbI Bcero p:;:ponbﬂme p:’;}KTquCKMe oOpasoBaTeIbHbIE
ThI ThI
pecypchbl
Pasgen 1. MexaumnuecKkue sIBJICHUS
1.1 Mexaunueckoe OBUKEHME U CIIOCOOBI ero 10 1 Bbubmmoreka HOK
) OIVCAHUST https://m.edsoo.ru/7f41a4a6
. bubmmoreka LIOK
1.2 Bsaumomnerictsue ten 20 1 3 https://m.e dS(])_E) ru/7f41a4a6
bubmoreka IIOK
1.3 3aKOHbI COXpPaHEHUS 10 3 https://m.edsc]i).ru/7f41a4a6
HTtoro o pasgeny 40
Pasgen 2. MexanuuecKkye Koj1e0aHMsI M BOJIHbI
2.1 Mexannueckue KojiebaHust 7 3 E;:S;H; /ﬁe;iicﬁfﬁ fA1ada6
2.2 MexaHnueckue BOJIHbL. 3BYK 8 1 3 E‘KS:I; /?;Fej(;s(l)_f)orléﬁ fA1a4a6
Wtoro no paspeny 15
Pasnen 3. D/IeKTpOMarHUTHOE I10JIe ¥ 3JIEKTPOMAarHMTHbIE BOJTHBI
31 DJIEKTPOMArHUTHOE TI0JIE U 6 9 bubaoreka IIOK
) 3JIEKTPOMarHMUTHbIE BOJIHbI https://m.edsoo.ru/7f41a4a6
HToro o pasgeny 6
Pasnen 4. CBeToBbIe SIBJICHUS
4.1 3aKOHbI pacIpoCTpaHeHsI CBeTa 6 2 EE:S;H; /zlreelii(iﬁﬁ fAla4a6
4.2 JIMH3bI ¥ ONITUYECKME TTPUOOPDI 6 3 ﬁgsgjl/?;e;;iorﬁ /7641 a4a6
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Bubmmoreka HOK

4.3 PassnoskeHue 6e10ro cBeta B CIIEKTP 3 2 https://m.edsoo.ru/7f41 ada6
Wtoro o pasgeny 15
Pasgen 5. KBauToBbIe IBIeHUA
5.1 VcnyckaHue 1 NOTJIoNieHe cBeTa aTOMOM 4 1 Bubmrorexa [IOK
) https://m.edsoo.ru/7f41a4a6
Bbubmmoreka HOK
5.2 CTpoeHye aTOMHOTO sizipa 6 1 https://m.edsoo.ru/7f41ada6
bubmoreka HOK
>3 SlnepHie peakipm 7 1 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasmeny 17
Paspen 6. [ToBTOpUTE/IHHO-00001IIAIOIIIIT MOTY/Ih
6.1 [ToBTOpEHME M 06O6IIIEHNE COMEPIKAHNS 9 9 bub/moreka IIOK
) Kypca pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Uroro o pasnmeny 9
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 27
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VYYEBHO-METOAUYECKOE OBECITEYEHUE OBPA30BATEJIbBHOT'O
ITPOLECCA

OBS3ATEJ/IbHBIE YUEBHBIE MATEPUAJIbI /7151 YYEHUKA

» dusuka: 7-i Kjaacc: 6a30BbIN YPOBEHb: YUeOHUK, 7 Kiacc/ ITepoimkun V.M., iBaHOB
A.U., AkumonepHoe obiectBo «M3marenbcTBo «IIpocBeliienne»

» dusuka: 8-i1 Kiacc: 6a3oBbIN YPOBEeHb: YuebHMK, 8 kinacc/ [Tepoiukund M. M., MiBaHos A.
U., AximonepHoe obiiectBo «M3matenbcTBo «IIpocseleHme»

» Ousuka: 9-i1 kiacc: 6a3oBbIN YPOBEHb: YuebHMK, 9 kinacc/ ITepoikud Y. M., I'ytauk E.
M., VBanoB A. W., [TerpoBa M. A., AkuinoHepHOe 00111ecTBO «M31aTebcTBO
«IIpocsenienne»

METOOUYECKHUE MATEPHUAIJIbI OJISI YUUTEJIA

Il'opuakansin JK.C. Metoguueckoe nmocodue 1Mo MHTerpauyuy CoBpeMeHHbIX CpefCTB
06y4YeHust K JIMHUM yueOHUKoB «Dusmka. 7-9», aBropsr: [1éppimkmu A.B., ['ytHuk E.M.
®dusuka. 7 k1. Merogudeckoe nocobue / H. B. ®unmonosuu. — 2-e usn., crepeorurn. — M.
: OIpoda, 2015. — 189, [3] c.

®usuka. 8 kiacc. basoBblif ypoBeHb. MeToamueckoe nocobme K yuebumuky Y. M.
[Tepwrmikmaa, A. M. ViBaHoBa

®usuka. 9 kiacc. bazoBbiil ypoBeHb. MeTommueckoe nmocobue K yuedbHmuky M. M.
[Tepwrmkuna, E. M. I'ytHUK, A. V. iBaHoBa, M. A. [TeTpoBoii

IV PPOBBIE OBPA30BATEJIBHBIE PECYPCBHI 1 PECYPCBI CETU
MHTEPHET

Enunas komtekumst imdpoBbIX 06pa3oBaTe/IbHbIX PECYPCOB
http://school-collection.edu.ru/catalog/

®denepaabHbIN HEHTP MHDOPMAIMOHHO-00Pa30BaTEIbHbIX PECYPCOB
http://fcior.edu.ru/catalog.page

Cair- «OnemeHTapHasi Gpu3uKa»
http://elfiz.ru/

Canrt- «Knacc!Hast pusmka gjs1 10603HaTETbHBIX»
http://class-fizika.narod.ru/index.htm

Cainrt- «Dusuka.ru»
http://www.fizika.ru/index.php

Cairr- Pemry ET'D, cnam 'TA
http://phys.reshuege.ru/
http://phys.sdamgia.ru/

Caiit- InternetUrok.ru
http://interneturok.ru/ru

Canr- «Beg DU3NKA»
http://www.all-fizika.com/

Canr- «Dusmka st abuTypueHTa»
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http://www.abitura.com/#1
Caiit- «9nemenTsi» http://elementy.ru/physics

Cainr- «OTKPBITBIN KOJUIEIK»
http://www.physics.ru/

Caitr- «TeachPro.ru»
http://teachpro.ru/course2d.aspx?idc=12015

Cair- «MHTEpHET-0MMITMAIbI TTO GU3UKE»
http://distolymp2.spbu.ru/olymp/

Canrt- «Kypaan KBAHT»
http://www.kvant.info/old.htm

Cainit- «Poccuiickuit 06111e06pa3oBaTe/IbHbIN HOPTaI»
http://experiment.edu.ru/
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