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INOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢u3MKEe Ha ypOBHE OCHOBHOTO OOIIEro oOpa30BaHHUS COCTAaBJICHA HA OCHOBE
MOJIOKEHUH M TpeOoBaHMI K pe3yiabTaTaM OCBOEHHUS Ha 0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelbHOU
nporpammsbl, npeacraBieHHbix B PI'OC 00O, a Ttaxxke ¢ yu€tom (enepanbHoil pabodeld mporpaMmmbl
BocnuTanus u KoHuenmnuu npenogaBanus yueOHoro npeamera «Ousnkay.

Conepkanue mporpaMMbel 1O (HU3UKE HAMpPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHOHAYUYHOMH
IPaMOTHOCTH OOYYaIOUIMXCSl U OPTaHU3AIMIO U3YUYeHUs! (PU3UKHU Ha JAEATEIbHOCTHON OcHOBE. B mporpamMme
1o (U3UKE YYUTHIBAIOTCS BO3MOXKHOCTH ydeOHOro mpeamera B peanmsamuu tpeboBanuii ®I'OC OO0 k
IUTAHUPYEMBIM JIMYHOCTHBIM M METAlPEIMETHBIM pe3yJIbTaTaM 00y4eHUs, a TAK)Ke MEKIIPEIMETHBIE CBA3U
€CTECTBEHHOHAYYHBIX Y4eOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEr0 00pa3oBaHusl.

[Tporpamma 1o ¢pu3MKe yCTaHABIUBAET paclpe/esieHre yueOHOro MaTepuaa 1o rojam ooy4eHus (1o
KJj1accaMm), IpeiaraeT IPUMEPHYIO IOCIEA0BATENBHOCTh U3yUEHHUS TEM, OCHOBAaHHYIO HA JIOTUKE Pa3BUTHS
IIPEIMETHOTO COJEPKAHUS U yUETE BO3PACTHBIX OCOOCHHOCTEN 00YyJaroIuXCsl.

[Iporpamma mo ¢u3uke pa3paboTaHa C LEIbI0 OKa3aHWs METOAWYECKOH MNOMOIIM YUYUTENIo B
CO3JIaHUH PabOYe MPOTPaMMEI 110 YIeOHOMY TIPEIMETY.

@dusnKa ABISETCS CUCTEMOOOPa3yIOIIUM IS €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB, IIOCKOIBKY
¢du3nUeckre 3aKOHbI JISKAT B OCHOBE MPOLIECCOB U SIBIICHUM, N3yyaeMbIX XUMUEH, O1onoruei, actpoHoMuen
u (Qusnueckoil reorpaduel, BHOCUT BKJIaJ B €CTECTBEHHOHAyYHYIO KAapTHMHY MHpA, MPEAOCTABISAET
HanOosnee siICHbIE OOpas3Ibl NMPHUMEHEHHWs HAyYHOTO METOAa TO3HaHWsS, TO €CTh Ccroco0a IOTydeHHs
JIOCTOBEPHBIX 3HAHUHU O MHpE.

OnHa M3 rHaBHBIX 33734 (hU3MYecKOro oOpa3oBaHUs B CTPYKType OOIero odpa3oBaHUS COCTOMT B
(OopMHPOBAHNY €CTECTBEHHOHAYYHON I'PAaMOTHOCTH U MHTEpeca K HayKe y 00yJaroluxcs.

Nzyuenne ¢pusnuku Ha 6a30BOM YPOBHE MPEAIOIATraeT OBIAICHUE CICAYIONIMMH KOMIIETEHTHOCTSIMH,
XapaKTepU3yIOIIUMHU €CTECTBEHHOHAYYHYIO IPAMOTHOCTB:!

* HAy4HO OOBSCHSATH SIBJICHUS;

* OLEHHUBATH U MOHUMATh OCOOCHHOCTH HAYYHOTO HCCIIECIOBAHUS;

* UHTEpPIPETHPOBATh JaHHbIE M HCIOJB30BaTh HAYYHBIE JIOKA3aTENIbCTBA I IOJIYyYEHHUS
BBIBOJIOB.

Henu u3ydenuss PU3UKUM HA ypPOBHE OCHOBHOTO O0IIero oOpa3oBaHus ompeneicHsl B KoHuenmmu
npemnojiaBaHus yueoHoro npenmera «dusnka» B 00pa3oBaTesibHBIX opranu3anusax Poccuiickoit @enepanumy,
peanu3yolmMX OCHOBHBIE 00IIe0o0pa3oBaTeNbHbIE IMPOrpaMMbl, YTBEpKIAEHHOW pemieHueM Koseruu
MunucrtepcTBa npocsetienns Poccuiickoit deneparuu (mpotokosn ot 3 nexadps 2019 r. No [1K4BH).

Henn uzyvenus puznkm:

* 1npuoOpeTeHHe HHTepeca M CTpPeMJIeHUs OOyyaroluMxcs K HaydHOMY HW3YyYEHHUIO HpPUPOBI,

pa3BUTHE UX UHTEIJIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEM;
* Ppa3BUTHE MPEICTABICHUNA O HAyYHOM METOJE MO3HaHWA M (OPMHUPOBAHUE MCCIIEIOBATEIHCKOTO
OTHOLICHUS K OKPY’KAIOIIUM SIBJICHUSM;

* (¢$opMHpPOBAHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3yuyeHHUs OCHOB CTPOCHHS MaTepUH U
(byHIaMEHTAJIbHBIX 3aKOHOB (PU3HKH;

* (¢opMHpOBaHUE TMpPEICTaBICHUH O poiu (PU3MKHM AN pa3BUTHS APYTHMX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHI;

* Ppa3BUTHE MPEICTABICHUNA O BO3MOXHBIX cdepax Oymymield npodeccHOHaIBHOW esATeNbHOCTH,
CBSI3aHHOM C (DU3MKOH, MOJrOTOBKA K JalbHeHIeMy 00y4eHHIO B 3TOM HalpaBJICHUU.

JlocTiKeHne 3TuX Iefiell mporpaMMbel NO (HU3MKE HAa ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
o0ecreynBaeTcs pelieHueM CIeIYIOIHX 3a/4a4:

* npuoOpeTeHHe 3HaHUH O JUCKPETHOM CTPOEHHM BEIIEeCTBA, O MEXAHWYECKHUX, TEIUIOBbIX,

AJIEKTPUUYECKIX, MATHUTHBIX W KBAHTOBBIX SIBICHUSX;



* TPHOOpETEHUE YMEHUH OINUCHIBATH W OOBICHITH (PU3UYECKHE SIBICHUS C HCIIOJb30BAHUEM
MOJYyYEHHBIX 3HAHUM;
* OCBOCHHE METOJIOB PEUICHHUsS MPOCTEHIMUX pPAcUETHBIX 3a7ad C HCIOJIb30BAaHHEM (PH3HMUECKUX
MoJIeJIel, TBOPYECKHUX M TPAKTUKOOPHUCHTUPOBAHHBIX 3371a4;
* pa3BHUTHE YMEHHU HAOIFONATh MPUPOTHBIC SIBICHUS U BHIIIOJIHATH OMBITHI, JAOOPAaTOPHBIE paOOTHI
1 SKCTIEPUMEHTAIILHBIC HCCIICIOBAHUS C UCTIOIh30BAHUEM HU3MEPHTEIBHBIX TIPUOOPOB;
*  OCBOCHHE MPUEMOB pabOTHI ¢ HH(MOpMaIHel (PU3UIECKOTO CONEPIKAHHMS, BKIFOUas HHPOPMAIIUIO O
COBPEMEHHBIX IOCTH)KCHUSX (DU3UKH, aHATH3 U KPUTUIECKOE OIICHUBaHNE HH()OPMAIIHH;
* 3HAKOMCTBO cO cdepamu MpodecCHOHATBLHON EATEIBHOCTH, CBSI3aHHBIMU C (U3UKOH, H
COBPEMEHHBIMHU TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHKCHUAX (PU3MUECKON HAYKH.
Ha wu3yuenue ¢usuku (0a30BbIi ypOBEHb) HA YPOBHE OCHOBHOTO OOIIEr0 OOpa3oBaHUs OTBOJIMUTCS
238 yacoB: B 7 kiacce — 68 yacoB (2 "aca B HeJen0), B 8 kitacce — 68 yacoB (2 yaca B HefIen0), B 9 kiacce
— 102 yaca (3 yaca B HEJICITIO).

[Ipennaraemplii B mporpamme 1o (U3MKE IEpeyYeHb JIabOpaTOpHBIX pPAOOT U OIBITOB HOCHUT
PEKOMEH/IaTENIbHBIA XapaKTep, YUHUTENb JeJaeT BHIOOP MpOBENEHHs J1a0OpaTOpHBIX pabOT M OIBITOB C
yuéTOM HHAMBHUIYaJbHbIX OCOOEHHOCTEH OOydYaroIuxcs, CIUCKAa SKCIEPUMEHTAJIbHBIX 3aJaHui,
IpeUlaraéMblX B paMKaxX OCHOBHOT'O FOCYIapCTBEHHOI'O 3K3aMeHa 10 (hU3HUKe.

COJAEP)KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B IO3HAHUM OKPYKAKOIIEr0 MUPA.

®uzuka — Hayka o mpupoze. SABineHus npupoabl. Ousnyeckue sBICHUA: MEXAHUYECKUE, TEIUIOBBIE,
ANEKTPUUECKUE, MAaTHUTHBIE, CBETOBBIE, 3ByKOBBIE.

Ousnueckne BenmuuuHbl. M3mepenune Qusnuecknx BenununH. Pusmueckue npubopsl. [lorpemHocTs
n3MepeHuil. MexxayHapoaHas CUCTEMA €IMHHII.

Kak ¢wu3uka u apyrue ecrecTBEHHbIE HAyKH HM3Y4yaloT NpUpoAy. EcTecTBeHHOHAy4YHBIH METOJ
MO3HAHUS: HAOII0CHNE, TOCTAHOBKA HAYYHOTO BOMPOCA, BHIABMIKEHHUE THITIOTE3, SKCIIEPUMEHT 110 TIPOBEPKE
rUnoTe3, 00bsicCHeHne Ha0mogaemMoro siBiaeHus. Onucanue GU3NIECKUX SIBJICHUH C ITOMOIIIBIO0 MOJICIICH.

Jemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, SJIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. @wusuyeckue MpuOOPHI U MpoLeaypa MPSIMbIX U3MEPEHH aHATOTOBBIM U IU(DPOBBIM TPUOOPOM.

Jlabopamopmuwvie padbomut u onvimol.

Ompenenenure 1EeHbI AeTIEHUs Kbl H3MEPUTEIBHOTO MPUOOpa.

N3mepeHne paccTosIHUNA.

N3mepenne 00bEéMa KUIKOCTH U TBEPAOTO Tea.

Ornpenenenue pa3MepoB MabIX Tell.

N3Mmepenne TemmepaTypsl PU MOMOIIN KUJIKOCTHOTO TEPMOMETPA U JaTUYUKA TEMIIEPATYPHI.
[IpoBenenune ucciaegoBaHUs MO MPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJIETA MIAPUKA, MYIIEHHOTO
TOPU30HTAIBHO, TEM OOJIbIIIE, YeM OO0JIbIE BBICOTA ITyCKa.

Paspnen 2. [lepBoHayaibHbIe CBeIeHUS 0 CTPOEHMHU BelleCTBA.

Crpoenue BemiecTBa: aTOMbl M MOJIEKYJIbI, MX pa3Mmepbl. OIBIThL, T0KA3bIBAIOIIME TUCKPETHOE
CTPOEHHUE BEIECTBA.

JIBrxenue uvactull BemiecTBa. CBsI3b CKOPOCTH JIBHJKEHMSI YacCTHUI C TemiiepaTypoi. bpoyHoBckoe
newkenue, 1uddysus. BzaumonelicTBUE YaCTHI] BEIIECTBA: IPUTSHKEHUE U OTTAIKUBaHUE.
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ArperaTHble COCTOSIHUS BELIECTBA: CTPOCHUE T'a30B, KHUAKOCTEH U TBEPABIX (KPUCTATIMUECKUX ) TE.
B3aumocBs3p MeXTy CBOMCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX COCTOSIHUAX M UX aTOMHOMOJIEKYJISPHBIM
ctpoeHreM. OCOOEHHOCTH arperaTHbIX COCTOSTHUH BOJIBI.

emoncmpayuu.

1. HabGmrogeHue OpOyYHOBCKOTO JIBHKCHHSI.

2. Ha6monenue nuddysum.

3. HabGmronenue siBneHUH, 0OBSICHSIOMUXCS MMPUTSKEHUEM WA OTTATKUBAHUEM YaCTHUI] BEIIECTBA.

Jlabopamopnsie pabomsl u onvimol.

1. OueHka nuaMeTpa aToMa METOJIOM PsIOB (C UCToNIb30BaHUEM (doTorpaduii).

2. OmnbITHI 10 HAOIIOACHUIO TEIIOBOTO PACHIIMPEHUS Ta30B.

3. OmbITh IO OOHAPYKEHUIO ACUCTBUS CHUIT MOJICKYIISIPHOTO TIPUTSKCHHSL.

Paznen 3. /IBu:kenne U B3anMojeiicTBHE TeJl.

Mexannueckoe aBWkeHHE. PaBHOMepHOe UM HepaBHOMepHOe BkeHue. Ckopoctb. Cpensss
CKOPOCTH NPU HEPABHOMEPHOM JIBHKEHUH. Pacy€T myTH v BpeMeHH JBUKCHHUSL.

SBnenue wHepruu. 3aKOH WHEpUMH. B3aumojelcTBHe Tel Kak NPUYMHA U3MEHEHHS CKOPOCTH
NBIKeHUs Tel. Macca kak Mepa uHepTHOCTH Tena. [moTHocTh BemecTBa. CBSA3b INIOTHOCTH C KOJIMYECTBOM
MOJIEKYJ] B eIUHHIIE 00bEMa BEIIECTRA.

Cuna kak xapakTepucTuka B3aumojeiicteus ten. Cuia ynpyroctu u 3akoH ['yka. M3amepeHnue cuisl ¢
MOMOIIBIO TMHAMOMETpA. SIBJIeHHE TATOTEHUS U cuiia TshkecTr. Cuiia TSKECTH Ha IPYTUX TutaHeTax. Bec
tena. HeBecomocth. CrokeHHE CWJI, HANpaBJICHHBIX IO OJMHON mpsMou. PaBHopeiicTByromas cwi. Cuia
TpeHusl. TpeHre CKONbKEHUS U TPEHHE MOKos. TpeHue B MPUPOJIe U TEXHUKE.

Hemoncmpayuu.

Halmronenne MmexaHn4eckoro IBMKCHHS Tela.

N3mepenne ckopocTu MpsIMOJTMHEHHOTO JBUKEHUSI.

Habntonenue siBleHUs WHEPILIHH.

Habmroienne n3MeHeHus: CKOPOCTH TIPU B3aMMOJICHCTBUH TE.

CpaBHEHHE Macc MO B3aUMOJICUCTBHIO TE.

CnosxeHue cuJji, HallpaBJICHHBIX IO OHOM MPSAMOIA.

Jlabopamopmuvie padbomut u onvimol.

1. OmpeneneHue CKOPOCTM PaBHOMEPHOIO  JBMXKEHUs (IIapuka B KMJIKOCTH, MOJENH
AIEKTPUIECKOTO aBTOMOOUJISI ¥ TaK JaJiee).
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2. Ompepenenue cpeaHeil CKOPOCTH CKOIBKEHHUS OpyCKa WU IIapyKa 10 HAaKJIIOHHOM TTIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOIO TeENA.
4. OmnbITel, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTh pacTsbkeHus  (nedopManuu) TPYXKHHBI  OT
MPUIIOKEHHOM CHUJIBI.
5. OMmBITHL, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBLKEHUS OT Beca Tella U XapakTepa
COMPUKACAIOLIUXCS TTOBEPXHOCTEH.
Pasnen 4. /laBienune TBEPABIX TeJl, :KUAKOCTEN U ra3oB.
JaBnenue. CriocoObl YMEHBIIICHHS ¥ YBETTUUCHUS JTaByieHUs. JlaBieHre raza. 3aBUCUMOCTh JIaBJICHHS
raza or o0béma, Temmeparypsl. [lepenada maBiaeHUs TBEPABIMU TEJIAMH, KUAKOCTIMU W Ta3amMH. 3aKOH

(98]

[Tackains. [IHeBMaTHUECKUE MAIIMHBL. 3aBUCUMOCTD JABJICHUS KUAKOCTH OT IIyOuHBIL. ['uapoctarnyeckuii
napanokc. Coobmatomuecs cocynbl. [ mapaBinyeckue MeXaHu3MBbI.

Atmocdepa 3emnu u armocepHoe napiieHue. [IpuumMHBI CylIeCTBOBaHMS BO3JAYUIHOW OOOJOUYKH
3emmn. OnbiT Toppudenu. M3mepenue aTMochepHOTro naBieHrs. 3aBUCUMOCTh aTMOC(HEPHOTO JTaBIICHUS
OT BBICOTHI HaJl ypoBHEeM Mopsi. [Ipubops! 1ist usmepeHus: atMoc(hepHOro JaBICHUS.

JleficTBUe KUAKOCTH U Ta3a Ha MOrPYXEHHOE B HUX Teslo. BeiTamkuBaromas (apXxuMenoBa) CHIA.
3akon Apxumena. [InaBanue ten. BozmyxomiaBanue.

Hemoncmpayuu.

1. 3aBUCHUMOCTD J1aBJICHUS raza OT TEeMIEPaTyphl.



2. llepenava naBieHUs KUJIKOCTHIO U Ta30M.

3. Coobmaromuecs CoCyIbl.

4. T'mapaBiudecKuii mpecc.

5. TlposiBieHue neicTBus aTMOC(HEPHOTO AABICHHUS.

6. 3aBUCUMOCTH BBHITAIKHUBAIONIICH CHJIBI OT 00BEMaA TOTPY)KEHHONW dYacTH Tella W IUIOTHOCTH
AKUIKOCTH.

7. PaBeHCTBO BBITAJIKHUBAIOIICH CUIIbI BECY BBITECHEHHOM JKHIKOCTH.

8. VYcioBue mnaBaHus TeN: IUIABaHWE WM TOTPY>KEHHE Tel B 3aBUCHUMOCTH OT COOTHOIICHHS

IJIOTHOCTEH TENa U KUIKOCTH.
Jlabopamopuwvie pabomut u onvimol.
1. HccnenoBaHue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA NOrpyKEHHOH B )KUJKOCTh YaCTH TeJa.
2. OmnpeneneHue BBITAJIKUBAOLIEH CUIIbL, JEMCTBYIOLIEH HA TENO, MOIPYKEHHOE B KUAKOCTb.
3. IlpoBepka HE3aBUCUMOCTH BBITAJKUBAIOIIEH CUJIIbI, IEUCTBYIOIIEH HAa TEJIO B JKUIAKOCTH, OT MacChl
Tena.

4. OnbIThl, JEMOHCTPUPYIONINE 3aBUCUMOCTH BBITAIKUBAIOIIECH CHUJIBI, JACHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYKEHHON B KHUIKOCTh YaCTHU TeJIA U OT INIOTHOCTH JKUIKOCTH.

5. KoHcTpyupoBanue apeoMerpa WIM  KOHCTPYMPOBAaHHE JIOAKM M ompenereHue  eé
Ipy30I0AbEMHOCTH.

Paznea 5. PaGora n MoIHOCTD. JHeEprus.

Mexannueckast pabora. MoOLIHOCTb.

[IpocTeie MexaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiO paBHOBecHs pbIyara.
[Ipumenenue mnpaBuiia paBHOBECUS pbluara kK Onoky. «3omoroe mpaBmio» Mexanuku. KIIJ[ mpoctbix
MexaHu3MoB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.

Mexannueckast sHeprusa. Kunetnueckas u moTeHUManbHas 3Heprus. lIpeBpaieHue ogHOro Buaa
MEXaHUYECKOM SHEPTUU B APYroi. 3aKOH COXPAaHEHUS SHEPTUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepsl IPOCTBIX MEXAHNU3MOB.

Jlabopamopnsie pabomsl u onvimol.

1. Ompenenenue pabOTHl CHIBI TPEHHUS NPU PABHOMEPHOM JBIDKEHUHU Teja MO TOPHU30HTAIBHOM

MIOBEPXHOCTH.

2. HccnenoBaHue ycaoBHM paBHOBECHSI phlyara.

3. Wsmepenue KIIJl HaKIOHHOM TUIOCKOCTH.

4. HW3ydeHue 3aKOHA COXpAHEHUS MEXAHUYECKOW DHEPIHH.

8 KVIACC

Paznen 6. TensioBble siBJIeHUA.

OcHOBHBIE MOJOKEHUS MOJIEKYJISIPHO-KMHETHUECKOM TEOpUH CTPOSHUS BellecTBa. Macca u pa3mepsl
aTOMOB M MOJIEKYJ1. OMbIThI, MOATBEPKIAIOIINE OCHOBHBIE MOJOKEHUS MOJIEKYISIPHOKMHETUUECKOU TEOPUH.

Monenu TBEPAOTO, )KUIKOTO U ra3000pa3HOro cocTosiHuM BemecTBa. Kpucramuimyeckue u aMmop@Hbie
tena. OOBACHEHHE CBOWCTB Ta30B, JKHAKOCTEH W TBEPABIX TEJ HAa OCHOBE TOJIOXEHHH MOJEKYISIPHO-
KHUHEeTH4eCcKoi Teopun. CMauyMBaHuE U KaWUISIPHBIE sIBJIEHUS. TEeMI0BOE paCIIMPEHNUE U CKATHE.

Temneparypa. CBsi3b TeMIepaTypbl CO CKOPOCTBIO TEIUJIOBOTO JBHWXKEHHS YacTHll. BHyTpeHHss
sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHEHW OSHEpPruu: TeIlonepeaaya W coBepiieHne padboThl. Bumsn
TeTUIOTIepeIauy: TETUIONMPOBOTHOCTh, KOHBEKIIHS, H3TyUeHHUE.

KonnuecTBo TernoTel. YenbHas TEIUIOEMKOCTh BelIeCTBa. TemIo00OMEH U TEIIOBOE€ PaBHOBECHE.
VYpaBHenue temnoBoro Oamanca. [lnaBneHne W OTBEpAECBaHHME KPHUCTAIMYECKUX BEIIECTB. Y JelbHAs
terota TuiaBieHus. [lapooOpasoBanne u kouaeHcanus. Mcmapenuwe. Kunenue. VYnaenpHas Teriora
napooOpa3oBaHus. 3aBUCUMOCTb TEMIEPATyphl KUIIEHUS OT aTMOC(EPHOTO J1aBICHUS.

BrnaxHnocTs Bo3myxa.



DHeprus TOIINBA. Y JiebHas TeIIOTa CrOPaHus.
[Tpuntuner padotel TeruioBbix asurateneit KIIJ termmoBoro npurarens. TersoBble IBHraTeild |
3allUTa OKPY>KAIOMIICH Cpe/Ibl.
3aKOH COXpaHEHUs U NIPEBPAILICHUS SHEPTHH B TETIOBBIX MPOIIECCaX.
Hemoncmpayuu.
Habmoienne OpoyHOBCKOTO TBUKEHUSI.
Hab6monenue nuddysun.
HaGmoienue siBleHU CMaYUBaHUS U KalTWJUIPHBIX SIBJICHUN.
Habuntoienue TenaoBoro pacumpeHus Tell.
W3meHeHue naBieHus ra3a npu USMEHEeHHH 00bEMa M HATPEBAHUU WIIH OXJIAXKICHUH.
[IpaBuna uzmMepeHus TeMiepaTyphbl.
Bunael renionepenaun.
OxnaxkieHue Ipy COBEpIICHUH PabOTHI.
9. HarpeBanue mpu coBepIIEHUN padOTHl BHEITHUMU CUIIAMHU.
10. CpaBHeHME TEIUIOEMKOCTEH pa3IMUHBIX BEIIECTB.
11. Habmronenve KuteHwusl.

e I i

12. HabnroaeHue MoCTOSHCTBA TEMIIEPATyPhl IPU TIABJICHUH.

13. Moaenu TEIUIOBBIX ABUTATEIECH.

Jlabopamopnsie pabomesl u onvimol.

OnbITHI 110 OOHAPYKEHUIO JEHCTBUS CHIT MOJICKYJIIPHOTO TIPUTSKEHUSI.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAIIOB MIOBAPEHHOM COJIM MITU caxapa.

OnbIThI 10 HAOTIOACHUIO TETJIOBOTO PACHIMPEHUS T'a30B, KUAKOCTEH U TBEPABIX TEJ.
Ompenenenue qaBiacHUs BO3IyXa B 0ayUIOHE IIMNPHUIIA.

OnBITHI, IEMOHCTPHUPYIOIINE 3aBHCUMOCTb JIABJICHHS BO3/IyXa OT ero 00hEMa 1 HarpeBaHUs WITH
OXJTXKICHHSL.

ARl A e

6. IIpoBepka rumoTessl JIMHEHHOMN 3aBUCUMOCTH JUTMHBI CTOJIOMKA )KUJKOCTH B TEPMOMETPHUUECKOM
TpyOKe OT TeMIepaTyphl.

7. HaOnronenue mM3MeHEHUs BHYTPEHHEW SHEpPIUM Tejla B pe3yJsibTaTe TeIuvloneperadd U padoThl
BHEUIHUX CHIL

8. HccnenoBaHue sBJICHUS TEMJI000MEHA IPU CMEIIUBAHUU XOJIOJHOM U ropsiuel BOJIBI.

9. OmpeneneHue KOJIMYECTBA TEIUIOTHI, IOJYYEHHOIO BOJOW MpU TEIUIOOOMEHE C HarpeThiM
METAITNYECKUM LUIUHIPOM.

10. Onpenenenue yaenbpHOR TENIO0EMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca UCIapeHHUs.

12. OnpeneneHre OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

13. Omnpenenenne yaeapHON TEIUIOTHI IUIABJICHUS JIbJA.

Pasnea 7. DiiekTpu4ecKue H MarHuTHbIE SIBJICHUS.

Onexrpuzanus Ten. J[Ba pola 3IEKTpUYECKUX 3apsAnoB. B3aumozelcTBHe 3apshKEHHBIX Tell. 3aKOH
Kynona (3aBuUCMMOCTb CHIIBI B3aUMOJIEHCTBUS 3apSHKEHHBIX TEJ OT BEJIMYMHBI 3aPsiI0B U PACCTOSHUS MEXKIY
TeIaMu).

Onexrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnons. IlpuHnun — cynepno3unuu
NEKTPUYECKUX IT0JIEN (Ha KaUECTBEHHOM YPOBHE).

Hocurenu »snextpudeckux 3apsaoB. OJIEMEHTapHBIM 3leKTpudeckui 3apsn. CTpoeHue artoma.
[TpoBOAHMKY U TUAIIEKTPUKU. 3aKOH COXPAaHEHUS AJIEKTPUUECKOI0 3apsa.

ONEKTpUUECKUN TOK. YCIOBHUS CYyIIECTBOBAHMUS 3JIEKTPUUYECKOTO TOKA. VICTOUHMKHM IOCTOSHHOIO
ToKa. J[eMCTBUS SIEKTPUUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MArHUTHOE). DIEKTPUYECKUM TOK B
KHUJIKOCTSX U ra3ax.



OnekTpudeckas 1enb. Cuna Toka. Diekrpuueckoe HampsbkeHwe. CONnpOTHBICHUE IMPOBOJHHUKA.
VY nenpHOE COPOTUBIICHHE BenlecTBa. 3akoH OMa 1iyist yyacTtka mnenu. [locinegoBaTenbHoe 1 napamieabHOe
COEIMHEHHE ITPOBOJHUKOB.

PabGota M MONIHOCTH 3JEKTPUYECKOr0 ToKa. 3akoH JDxoyms—JIeHna. ONeKTpHUYeCKHe Lenu |
MOTPEOUTENH IEKTPUUECKOM sHepruu B ObITY. KopoTKoe 3aMbIkaHue.

[TocTostHHBIE MarHuTHL. B3auMopeiicTBME MOCTOSHHBIX MarHuTOB. MarHuTHoe mnoje. MarHuTHoe
1oJie 3eMJIM U €ro 3HaYeHHe JUIsl )KU3HU Ha 3emiie. OnblT OpcTena. MarHuTHoe 1oJjie 3JeKTPUUECKOro ToKa.
[IpumeHeHrEe 3IEKTPOMAarHuTOB B TEXHUKE. JIeHiCTBME MarHUTHOrO MOJsI Ha TNPOBOJHUK C TOKOM.
DJIEKTPOABUTATENh TOCTOSTHHOTO TOKA. VICronp30BaHue 3JIEKTPOBUTaTENIe B TEXHUYECKUX YCTPONUCTBAX U
Ha TPaHCIOpTE.

OnbiTel Papanes. SBneHue 3neKTpoMarHUTHON MHAYKIMH. IIpaBuno Jlenma. DnekTporeHeparop.
CriocoObl TONMYYeHHsI DSJCKTPUYECKON HHEPruu. DIEKTPOCTAHIMM Ha BO300HOBISEMBIX HCTOUYHHKAX
SHEPIUH.

Hemoncmpayuu.

DneKTpu3aIus Tell.

JIBa posia 2JIEKTPUYECKUX 3apsSA0B U B3aUMOAECUCTBUE 3apSKEHHBIX TEIl.
YCTpONCTBO U IEUCTBUE DIEKTPOCKOA.

DnekTpocTaTuuecKast MHIYKIUS.

3aKOH COXpaHEHUs FNEKTPUUECKUX 3aPAIOB.

[IpoBOAHMKY U TUAIIEKTPUKH.

MopenupoBaHuE CUIOBBIX JIMHUM 3JIEKTPUYECKOTO TOJIA.

HcTouHNKY TOCTOSIHHOTO TOKA.
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JIeNCTBUA 3IEKTPUIECKOTO TOKA.
. DIEKTPUUECKUH TOK B )KHIKOCTH.
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. I"'a30BBIi1 pa3psia.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. U3MepeHnue 31neKTpruuecKoro HanpsKeHus! BOJIbTMETPOM.

. Peocrar n Mara3uH cOnpOTUBIICHUN.

. B3aumopeicTBre MOCTOSIHHBIX MarHUTOB.

. MonenpoBaHue HEBO3MOXKHOCTH pa3JI€JICHUs [TOJIFOCOB MarHUTa.
. MonenupoBaHue MarHUTHBIX MOJIEW OCTOSTHHBIX MArHUTOB.

. OmbIT Dpcrena.
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. MaruuTtHoOe noje Toka. JIeKTPOMAarHuT.

. JelicTBre MarHUTHOTO MOJI HA MPOBOJIHUK C TOKOM.

. DIIeKTPOIBUTATENb TIOCTOSIHHOTO TOKA.

. UccnenoBanue sSiBIEHUS AIEKTPOMArHUTHON MHITYKITHH.

. OnbiTel Dapages.

. 3aBUCUMOCTb HaIlpaBJIEHUsI MHAYKIMOHHOTO TOKa OT YCIOBUM €r0 BOSHUKHOBEHHS.
25. DnekTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie padbomut u onvimol.
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OIBITEHI IO Ha6.HIOI[eHI/IIO QJICKTpHU3aluU TCII HH,[[yKLIHeﬁ " 1IpH COIIPUKOCHOBCHUU.

HccnenoBanue qeiCTBUS SIEKTPHUECKOTO OIS HAa MPOBOIHUKHU M TUNIICKTPUKU.

COopka u mpoBepKa padOTHI JIEKTPUUECKOHN NN MTOCTOSTHHOTO TOKA.

W3mepenue u peryJIMpoBaHHUe CHITBI TOKA.

N3mepenne u peryaupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCIMOCTH CHJIBI TOKA, HIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOpa

Y HaIPsDKEHHsSI HA PE3UCTOPE.

7. ONBITBI, TEMOHCTPUPYIOIIAE 3aBHCUMOCTh 3JICKTPUYECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €T0
JUTMHBI, TIJIOMIA U TTOTIEPEYHOTO CEUYCHUS U MaTepHara.
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8. IlpoBepka mpaBuia CIOXKEHUS HANpSOHKEHUM TMpU  [OCIEJOBATEIbHOM COEAMHEHUU JIBYX
PE3UCTOPOB.

9. TlpoBepka npaBuiia Jyisi CHIIbI TOKA MPU MapauIeIbHOM COSIUHEHUN PE3UCTOPOB.

10. Onpenenenue padOTHI ATEKTPUIECKOTO TOKA, HIYIIECTO Yepe3 PE3UCTOp.

11. Onpenenenre MOITHOCTH JIEKTPUUECKOTO TOKA, BBIJICIIEMON Ha pe3UCTOPE.

12. ViccnenoBaHue 3aBUCHMOCTH CHJIBI TOKA, MAYLIETO Yepe3 JIAMIIOUKY, OT HalpsHKEHHUS Ha HEl.

13. Onpenenenune KII/I narpeBarens.

14. UccnenoBanre MarHUTHOT'O B3aUMOICHCTBUS TOCTOSTHHBIX MarHUTOB.

15. VI3yueHnue MarHuTHOTO IMOJIS MOCTOSSHHBIX MarHUTOB MPHU UX 00BEAUHEHUH U pa3IeIeHUN.

16. VccnenoBanue AeMCTBUA ANEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

17. OnbIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIBI B3aMMOJEUCTBHS KATYIIKHM C TOKOM M MarHuTa
OT CUJIBI TOKA U HAIIPaBJICHUS TOKA B KaTYIIKE.

18. M3y4yeHue neicTBUs MArHUTHOTO TIOJISI HA TPOBOJHUK C TOKOM.

19. KoncTpyupoBaHue u u3yuyeHue paboThl S1EKTPOABUTATEINS.

20. U3mepenne KIIJ] anekTpoaBuraTenbHOM yCTAHOBKH.

21. OnpITEl IO MCCIEIOBAHUIO SIBIICHUS ASJICKTPOMATHUTHON HHAYKIIMH: HCCIIEOBAHUE H3MEHEHMIA
3HAYEHUS M HAIPaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3nea 8. Mexanuveckue siBJICHUS.

Mexanuueckoe aBwkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCHTENBHOCTH
MEXaHUYECKOTo JABWXKEHUS. PaBHOMepHOe mNpsiMoiMHEWHOe ABMkeHue. HepaBHOMepHOE NpsSMOIMHENHOE
nerkenne. CpeHsisi ¥ MTHOBEHHAs! CKOPOCTD TeJjla MPU HEPAaBHOMEPHOM JIBHXKEHUH.

Yckopenue. PaBHOycKkopeHHOE TIpsiMONIMHEHOE ABrkeHne. CBoOoanoe nagaenue. OnwiTe [amues.

PaBHOMepHOE nBHXKeHHE O OKpyx)HOocTu. [lepmon u wacrota oOpamienus. JluneitHas u yrioBas
CKOpOCTH. LIeHTpOoCcTpeEMUTENIBHOE YCKOPEHHE.

IlepBei 3akoH Hprorona. Bropoit 3akoH Hsrorona. Tperuit 3akoH Hserorona. IlpuHnumn
CYNEPIIO3HUINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHUs: Cuiia TPEHUsI CKOJIBXKEHUS, CUJIa TPEHUS MTOKOs, APyTHe
BU/IbI TPEHUS.

Cuna TSHKECTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPSHHE CBOOOIHOTO NajcHus. J|BIKEHNE TUTaHeT
Bokpyr Coinnua. [lepBas kocmuueckast ckopoctb. HeBecOMOCTh U meperpy3Ku.

PaBHOBecue wmartepuanbHOi Touku. AOcomoTHO TBEpHOEe Tenmo. PaBHOBecue TBEpAOrO Tenma C
3aKpEIUIEHHON OChIO BpaleHus. MomeHT cuibl. LIeHTp TsxecTH.

Nmnynbe tena. M3Menenue ummynbca. MMnynbe cuiibl. 3aKOH COXpaHEHUsS HUMIYJibca. PeakTuBHOE
JBH>KEHUE.

Mexanuyeckasi paboTta ¥ MOIIHOCTh. PaboTa CHUI TSXKECTH, ympyroctd, TpeHus. CBsi3b DHEPrUH U
pabotel. [loTeHIManbHas >HEpPrus Tena, MOAHATOrO HaJ MOBEPXHOCTHIO 3eMiH. lloTeHIuanbHas SHEprus
ckatod mnpyxuHbl. KuHernueckas sHeprus. TeopemMa O KHHETHYECKOW HHEPrUU. 3aKOH COXpaHEHUs
MEXaHUYECKON YHEPTUN.

Jemoncmpayuu.

1. HabnroneHrne MEXaHHYECKOTO JBIKEHUS Tella OTHOCUTEIBHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHHE TyTeH U TPACKTOPUU JBHXKEHUS OJHOTO M TOTO K€ TeJla OTHOCHUTEJIBHO Pa3HBIX TEl
OTCY€Ta.

N3mepeHne CKOPOCTH U YCKOPEHUS NPSIMOJIMHENHOTO JIBUKEHUS.

HccnenoBanue nmpu3HakoB paBHOYCKOPEHHOIO IBUKEHUS.

Habmoienue nBu>kKeHus Tena no OKpyKHOCTH.

Habnonenne MexaHMYeCKHUX SIBICHUM, MPOUCXOIAIIMX B cucTteMe oTcuéra «Temexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBMKEHUU OTHOCUTENIbHO KaOuHeTa GU3HKHU.
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7.

8.

9.

10.
1.
12.
13.
14.
15.
16.

3aBHUCHMOCTb YCKOPEHHMSI TeJla OT MACChI T€Jla U JEHCTBYIOIIEH HA HETO CUJIBL.
HaGmronenue paBeHCTBA CHIT TPU B3aUMOJICUCTBUH TEJL.

N3menenue Beca Tena npu yCKOPEHHOM JIBUYKEHUU.

IIepenaya nMIrynbca py B3aUMOACHCTBUY TEIL.

[IpeoOpazoBanwms SHEPTUU TIPU B3aUMOJCHCTBUHN TE.

CoxpaHeHne UMITyJIbCa IPU HEYIIPYTOM B3aMMOJIECHCTBUH.

CoxpaHeHre UMITyJIbca IPU A0CONIOTHO YIIPYTOM B3aUMOICHCTBUH.

Ha0moienne peakTUBHOTO JIBHKCHUS.

CoxpaHeHre MEXaHHUUECKOH SHEPTUU IIPHU CBOOOTHOM MaJACHUU.

CoxpaHeHre MEXaHUYECKON YHEPTUU MTPHU IBH>KEHHUH TeJla MO JEHCTBUEM NPy KUHBI.

Jlabopamopusie pabomsl u onvimol.

1.
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10.

1.

KoncTpynpoBanue Tpakra s pa3roHa ¥ JAJIbHEWIIEr0 PaBHOMEPHOTO IBHKECHUS LIapUKa WIIH
TEJIEKKH.

Ompenenenue CpeaHeil CKOPOCTH CKOJIBKEHHs OpycKa WIM ABIKCHHUS MIapHKa MO0 HAKJIOHHOMN
TUTOCKOCTH.

Omnpenenenne yCKOpEHHs Tela Py paBHOYCKOPEHHOM JIBUYKEHUH 110 HAKIIOHHOW TUIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IIYTH OT BPEMEHH IIPH PaBHOYCKOPEHHOM JIBIDKCHUU Oe3 HauyalbHOU
CKOPOCTH.

[TpoBepka THUITOTE3BI: €CIM NPU PABHOYCKOPESHHOM JBIKCHUH 0€3 HAYallbHOW CKOPOCTH ITyTH
OTHOCATCS KaK psAa HEUETHBIX YHUCCJI, TO COOTBECTCTBYIOIHNEC NPOMCEIKYTKH BPEMCHH OJJMHAKOBLI.
HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHIIBI HOPMAJIbHOTO JaBJICHUS.
Omnpenenenne KOdPPUIMECHTA TPEHHUS CKOTBKCHHUS.

Onpenenenne XECTKOCTH MPYKUHBI.

Onpenenenne padOThl CUIIBI TPEHHUS! NPU PAaBHOMEPHOM JABM)KEHHUU Tejla 10 TOPU30HTAIBHOMN
MIOBEPXHOCTH.

Onpenenenne paboThl CUIIBI YIIPYTOCTH IPU MOABEME Ipy3a C UCHOIH30BAHUEM HEMOBH)KHOTO U
MOJIBUYKHOTO OJIOKOB.

W3ydeHne 3akoHa COXpaHEHUS SHEPTHH.

Pa3zgen 9. Mexann4ueckue KoJ1e0aHUS U BOJTHBI.

KonebarenbHoe apmwkeHne. OCHOBHbIE XapaKTEPUCTUKU KOJEOaHW: Mepuoj, 4acTora, aMIUIUTYJa.
MaremMaTHueCKHil U IPY>KUHHBIN MasTHUKH. [IpeBpaiieHre sHeprun npu KojaeOaTeIbHOM JIBHKCHUU.

3aryxatomue Kojebanus. BwuiHyx)aeHHbIe KoneOaHus. Pezonanc. Mexanuueckue BoOJHBL CBOMCTBa

MeXaHU4ecKuX BOJIH. [Ipo/ionbHbIE U TONEpeyUHbIe BOJIHBI. J{JTMHA BOJHBI U CKOPOCTh €€ pacpOCTpaHEHUSI.
MexaHuveckue BOIHBI B TBEPJOM Telle, CEHCMUYECKHUE BOJTHBI.
3ByK. ['(poMKOCTB 3ByKa M BbIcOTa ToHa. OTpaxkeHue 3Byka. IHppa3Byk u yiIbTpa3ByK.

Hemoncmpayuu.

1. Habmonenue xonebaHuil Ten moj 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
2. Habmonenue xonedbanuii rpy3a Ha HUTH U Ha TIPY’KUHE.

3. HaOmroneHue BRIHYXICHHBIX KOJICOaHU U pe30HAHCA.

4. PacnpocTpaHeHHe MPOJIOJIbHBIX U MONEPEYHBIX BOJH (Ha MOJIENH).

5. HabmioneHue 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

6. AKycTHYECKUH pPE30HAHC.

Jlabopamopuwvie padbomut u onvimol.
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Onpenenenre 4acToThl M epUOJIa KoJieOaHU MaTeMaTHUECKOr0 MasiTHUKA.

Omnpenenenre 4acTOThl M MEPUO/Ia KOJICOaHHIA MIPYKUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH MEPUO/Ia KOJIEOaHHI MMOIBEIIEHHOTO K HUTH Tpy3a OT JJIMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH Tepro/ia Kosie0aHUi MPY>KUHHOTO MasgTHUKA OT MacChl rpy3a.
[IpoBepka HE3aBUCHMOCTH MEpHOa KoJeOaHu rpy3a, MOABEIIEHHOT0 K HUTH, OT MaccChl Ipy3a.



6. OmnbIThl, AEMOHCTPUPYIOIIUE 3aBUCUMOCTD MEpHOa KoJeOaHUl TPy KUHHOTO MasiTHUKA OT Macchl

rpy3a 1 KECTKOCTH MPYKUHBIL.

7. VI3mMepeHue yCKOpEeHHsI CBOOOHOTO MaICHHSI.
Paznen 10. DneKTpOMarHuTHOE 1MoJIe M 3JIeKTPOMATHUTHBIE BOJIHBI.

DJIEKTPOMarHuTHOE TOJIe. DJIEKTPOMArHuTHbIE BOJHBI. CBOWMCTBA 3JIEKTPOMarHUTHHIX BOJH. [llkama
AJIEKTPOMArHUTHBIX BOJH. Mcrob30BaHNE AIEKTPOMArHUTHBIX BOJIH JIJIsl COTOBOM CBSI3H.

OnexTpoMarHuTHas npupoja ceta. CkopocTh cBeTa. BosHOBBIE CBOIICTBaA CBETA.

Jemoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH.
BomnHoBEIE cBOIiCTBaA cBeTA.

Jlabopamopusie pabomsl u onvimol.

1.

W3ydenne cBOMCTB 3JIEKTPOMArHUTHBIX BOJH € TIOMOIIBI0 MOOMIIBHOTO TeedoHa.

Pa3gen 11. CBeToBbI€ IBJICHHUS.

JlyueBas mogens cBeTa. Mctounuku csera. lIpsMmonuHeliHoe pacmpocTpaHeHHE CBeTa. 3aTMEHHUSA
Connna u Jlynsl. Otpaxenue cBeta. [nockoe 3epkaiio. 3aKOH OTpaKeHHsI CBETA.

[Ipenominenne cBera. 3akoH mpenomieHHs cBeta. [lomHOE BHYTpPEHHEE OTPAKEHHE CBETa.
Vcnonp30BaHue MOTHOTO BHYTPEHHETO OTPAKEHHUSI B ONITUYECKUX CBETOBOJIAX.

JIunza. Xox myuedt B muu3e. OnTrueckas cuctema (oroamnmapara, MUKPOCKOIIa U Tefeckomna. [ a3 kak
OIITUYECKAsi CHCTEMA. BIM30pyKOCTh U TalbHO30PKOCTb.

Pasnoxxenune Oenoro ceera B cnekrp. Onbitel HpetoToHa. CriojkeHuE CHEKTpaibHBIX LBETOB.
Jucnepcus cBeTa.

Hemoncmpayuu.

9.
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[IpsamonnHETHOE pacCIPOCTPAHEHUE CBETA.

OTtpaxxeHue cBera.

[Tonmydenune n300pakeHUi B TUIOCKOM, BOTHYTOM U BBIMTYKIIOM 3€pKaliax.
IIpenomiieHue cBeTa.

OnTuyeckuii CBETOBO/I.

Xon nyueil B cobuparouieil JuH3e.

XO0J nyder B pacCEUBAIOLIEH JIMH3E.

[Tonmyuyenue n300paXkeHUH C MOMOIIBIO JIHH3.

[Tpuntun neiictBus Goroamnmapara, MUKPOCKOTIA U TEIECKOMA.

10. Mogensb riasa.

11. PaznoxeHue 0enoro cBeTa B CIEKTP.

12. TlonyuyeHue Genoro cBeTa MpH CIOKEHUU CBETA Pa3HBIX I[BETOB.
Jlabopamopuvie padbomut u onvimol.

1.
2.
3.

No o e

HccnenoBanue 3aBUCUMOCTH yTiIa OTPaKEHHsI CBETOBOTO JIyda OT yTJia MaJIeHusl.

N3ydeHne xapakTepuCTHK H300paKEHUS IPEeIMETA B IJIOCKOM 3epKaje.

HccnenoBanue 3aBUCHMMOCTH yTia MPENIOMIICHHS CBETOBOTO Jiyda OT YIVIa TaJeHUs Ha TpaHUIe
«BO3YX—CTEKJION.

[Tonmyuenune n300pakeHUli ¢ TOMOIIBIO COOMPAIOIIEH JIMH3BI.

Onpenenenre GOKYCHOTO PACCTOSIHHSI U ONTHYECKOHN CHUITbI COOMPAIOIICH JTHH3BI.

OMnBITHI 110 Pa3NoKEHUIO OEIIOTO CBETa B CIIEKTY.

OINEBITEI IO BOCHPHATHUIO IBETA MPEAMETOB IIPHU UX Ha6J'IIO)IeHI/II/I 4epe3 IBECTOBLIC (1)I/IJ'II)TpBI

Pasneﬂ 12. KBaHTOBbIE SIBJICHUS.
OmnbiThl Pesephopaa u nnanerapuas moaens aroma. Mozens aroma bopa. Mcnyckanue u nornoieHue
cBera aroMoM. KBaHThI. JIuHeiiuaThie ClIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- u ramma-usnydenus. CTpoeHue aToMHoro siapa. HykiaoHHast Mojienb
aToMHoOro siipa. M3oronsl. PannoaktuBHeie npespaienus. [lepuoa nomaypacnana aTOMHBIX SiAep.



SnepHble peakuuu. 3aKOHBI COXPAHEHUS 3apsSA0BOIO M MAcCOBOIO YHMCEN. DHEPrusi CBSI3U aTOMHBIX
saep. CBsa3b Macchl ¥ 3Heprun. Peakiuu cunTtes3a u aenenud saep. Mcrounnku sHeprun ColiHIa U 3BE3 .
SAnepHas oHepreTuka. J[eMCTBUSA paMOAKTUBHBIX U3JIyYEHHUM HA )KUBbIE OPraHU3MBI.
Jemoncmpayuu.
CrieKTphl U3ITy4eHHUs U MOTJIOIIEHUSI.
CrieKTpsl pa3IMYHBIX Ta30B.
CrexTp BoJIOpoOa.
Habmronenue TpekoB B kamepe Bunbcona.
PaboTa cuéTunka HOHU3UPYIOMUX U3TyUCHHUN.
Perucrpanus uznydeHus NpupoIHbIX MUHEPATIOB U MTPOIYKTOB.
Jlaﬁopamopﬂbw padomul u onvimel.
1. HabnroneHue CIUTONIHBIX U THHEWYATHIX CIIEKTPOB H3JTYICHUS.
2. MHccnenoBaHue TPEKOB: M3MEPEHNE YHEPTUN YACTHIIBI 110 TOPMO3HOMY MyTH (TI0 poTorpadusim).
3. HM3mepeHue paanoakTUBHOTO (hoHa.
IloBTOpHTE/ILHO-00001IAIOIINI MOYIb.
[ToBTOPUTENEHO-0000IIAIOMUN  MOAYJIb TPEAHA3HAYCH JUIA CHCTEMATH3alMd W O0OOIICHHS
MIPEIMETHOTO CO/ICP KAHUS U OTIBITA IEATEIBHOCTH, IPHOOPETEHHOTO MPH U3YYEHUH BCETO Kypca (QPHU3UKH, a
TaKke JUid TOATOTOBKM K OCHOBHOMY TOCYAApCTBEHHOMY OJK3aMeHy MO (u3uke g oO0ydarommxcs,

S e

BBIOPABIINX ATOT YUEOHBIH MPEIMET.

[Ipy n3ydeHun TaHHOIO MOAYJIS PEAIM3YIOTCS U CUCTEMATU3UPYIOTCS BUBI ACSITENBHOCTH, HA OCHOBE
KOTOPBIX 00€CHeunBaeTCs JOCTMKEHUE NPEIMETHBIX M METalpeIMETHBIX IUIAHUPYEMbIX pPe3yJIbTaToB
o0yueHus, popMupyeTcs ecTeCTBEHHOHAy4Hasi TPaMOTHOCTb: OCBOCHHME HAyUHBIX METOJOB MCCIIEJOBAHUS
SBIICHUHA TPUPOABI M TEXHUKH, OBJAJCHHE YMEHUSMHU OOBACHATH (PH3MUECKUE SIBICHHS, MPUMEHSISA
MI0JTy4YE€HHBIE 3HAHUS, PEIIATh 33/1a4H, B TOM UHCJI€ KaUEeCTBEHHbIE U KCIIEPUMEHTAIIbHBIE.

[IpyHUIMIIHAIBHO [EATENBHOCTHBIA XapaKTep NAaHHOIO pasleNa pealu3yercs 3a C4E€T TOro, 4To
o0yyaromuecst BHIIOIHAIOT 33jaHNs, B KOTOPBIX UM MpeAIaracTcs:

Ha OCHOBE IIOJYYEHHBIX 3HAHUM paclo3HaBaThb M HAyYHO OOBACHATH (PU3UYECKHE SIBJICHUS B
OKPY’KaroIlleH MPUPOJIE U TIOBCETHEBHOM KU3HU;

UCMOJIb30BaTh HAay4yHbIE METOJbl MCCIENOBAaHUS (DU3MYECKHX SBJICHHH, B TOM YHUCIIE JUI HPOBEPKU
TUIIOTE3 U TOJTYYEHHS TEOPETUYECKUX BBIBOJIOB;

OOBSICHATh HAay4YHBIE OCHOBBI HAaWOOJ€e BaKHBIX JOCTHIKEHHH COBPEMEHHBIX TEXHOJIOTHM, HaIpUMeEp,
MIPAKTUYECKOI0 HCIIOJIB30BAaHUS PA3JIUYHBIX MCTOYHUKOB DHEPIMM HAa OCHOBE 3aKOHA IPEBpALICHUS M
COXPAHEHUS BCEX U3BECTHBIX BUJIOB SHEPTUU.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

N3ydyenne ¢(u3uku Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS HAMPABICHO Ha JOCTHKCHHE
JTUYHOCTHBIX, METAIIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.
B pesynbraTe nzydyenus Gpu3nKyd Ha ypOBHE OCHOBHOTO OOIIET0 00pa3oBaHus y 00y4aroIIerocs: Oy Iy T
c(OpMUPOBAHBI CIEAYIOLIUE TUYHOCTHBIE PE3YIIbTAThl B YaCTH:
* 1) DaTPHMOTHYECKOI0 BOCIIMTAHMSA:
* - IIPOSIBJICHHE MHTEPECa K HICTOPUH M COBPEMEHHOMY COCTOSIHUIO POCCUHCKON (DU3UYECKON HAYKH;
* - [ICHHOCTHOE OTHOIIIEHHE K JOCTH)KEHUSAM POCCUNCKUX YUEHBIX-(DU3UKOB,;
*  2) rpamAaHCKOro ¥ AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:
* - TOTOBHOCTH K aKTUBHOMY YUYaCTHIO B OOCYKICHHH OOIIECTBEHHO 3HAYUMBIX U ITHUECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MPUMEHEHUEM JOCTIKEHUH (PU3HKH;
* - OCO3HaHHUE Ba)XKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIIOB B JIEATEIBHOCTH YUEHOTO;
* 3)3CTeTHYeCKOro0 BOCIMTAHUSA:



* - BOCHPHATHE 3CTETUYECKHX KauyecTB (DM3MYECKON HAyKH: €€ TapMOHUYHOTO TOCTPOCHHS, CTPOTOCTH,
TOYHOCTH, JJAKOHUYHOCTH;

* 4) HeHHOCTH HAYYHOI'0 O3HAHMS:

* - OCO3HaHHME IEHHOCTH (PU3NYECKOW HAyKH KaK MOIIHOTO MHCTPYMEHTAa IO3HAaHUS MHpA, OCHOBBI
Pa3BUTHUS TEXHOJIOTUN, BaXKHEUIIEH COCTABIIAIOLICH KYJIbTYPBI,

* - pa3BUTHE HAyYHOU JTI0003HATEILHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON ACSITETFHOCTH;

* 5) dopmupoBaHus KYJbTYPbI 310POBbS U SIMOLUMOHAJIBLHOIO 0JIATONOTy U

* - OCO3HAHHE IIEHHOCTH 0€30MacHOr0 00pa3a KU3HHU B COBPEMEHHOM TEXHOJOTHYECKOM MUPE, BAXKHOCTH
npaBwsl 0E30MacHOTO TOBEICHUS Ha TPAHCIOPTE, HAa JOpOrax, C DJJIEKTPUYECKHMM H TEIIOBBIM
000pyI0BaHNEM B JIOMAIIHUX YCIOBHSIX;

e - copMUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OIIKMOKY M TaKOT'o K€ MpaBa y
JPYroro 4eaoBeKa;

* 6) TPYA0OBOIO BOCIIMTAHMS:

* - QaKTMBHOE YyyacTHe B pEIICHWH TMpaKkTUYeCKHUX 3afad (B pamMKax ceMbH, 00pa3oBaTeNbHOM
OpraHu3alllK, TOopoja, Kpas) TEXHOJIOTHYECKONW M COIMATIbHOM HANpaBIEHHOCTH, TPEOYIOIMHUX B TOM
yuclie ¥ GU3NIECKUX 3HAHUH;

* - MHTEpeC K MPaKTUYECKOMY H3yUeHUI0 podeccuil, CBI3aHHBIX C (DU3HUKOIA;

* 7) 3K0J10rH4eCKOro0 BOCIIUTAHUSA:

* - OpUEHTAIMs Ha TMpUMEHeHHe (PU3MYECKHX 3HAHWM UId pelieHus 3a7ad B 00JacTH OKpYyKarollen
Cpe/ibl, TNIAHUPOBAHUS MTOCTYNKOB M OLIEHKU UX BO3MOKHBIX IMOCJIEACTBUH I OKPYIKAIOIIEH CpeIbl;

* - OCO3HaHHE MNI0OATBFHOTO XapaKTepa IKOJOTUUECKUX MPOOIeM U IMyTei X pelIeHHs;

* 8) azanTanum K U3MEHSIIOIMMCSH YCJIOBHSAM COLUAIBHON U NPUPOAHOH Cpebl:

* - MOTpPeOHOCTHh BO B3aUMOJCHCTBUU TIPH BBHIMIOJHEHWHW WCCIEAOBAHUN M TPOEKTOB (PU3UUECKOU
HaIPaBJICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSAM JIPYTUX;

* - MIOBBIIICHUE YPOBHS CBOCH KOMIETEHTHOCTH Y€pe3 MPAKTUUECKYIO EATEIbHOCTD;

* - moTpeOHOCTh B (OPMUPOBAHWU HOBBIX 3HAHWW, B TOM 4YHUCIe (OPMYIUPOBATH HICH, OHSITHUSA,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SIBICHUSIX;

* - 0CO3HaHHE J1e(PUIUTOB COOCTBEHHbBIX 3HAHUN U KOMIIETEHTHOCTEN B 001acTh (PU3HKHY;

* - [JJTAHUPOBAHHE CBOETO Pa3BUTHUS B MPUOOPETEHNUU HOBBIX (DH3NYECKUX 3HAHUIA,

° - CTpeMJ'IeHI/IC aHaJ'II/ISI/IpOBaTI) N BBIABIIITH B3aNMOCBSA3U HpI/IpOI[I)I, O6HICCTBa U D5KOHOMUKH, B TOM
YHCIie C UCTIOJIb30BaHUEM (DPM3MUYECKUX 3HAHHUIA,

* - OLCHKa CBOUX JEUCTBUI € YUYETOM BIMSHMS Ha OKPYXKAIOUIYIO CPENy, BO3MOXKHBIX IJIOOAIbHBIX
MOCJIEACTBUH.

METAIIPEJMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOCHHs TporpamMmbl 1o (M3MKE HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyyaromerocss OyayT copMupoBaHBI MeTampeaMeTHbIe Pe3yabTaThl, BKIIOYAIONINE TMO3HABATEIbHBIC
YHUBEpCaJbHbIE y4eOHBbIC JICUCTBHS, KOMMYHUKATHUBHBIC YHUBEpPCaJbHbIC YydeOHBIC JICHCTBUS,
PETYNSATUBHBIC YHUBEPCAIbHBIC YUeOHbIC ACHCTBHUS.

Ilo3HaBaTeJIbLHBIE YHUBEPCAJIbHBIC y‘leﬁl—lble JeHcTBUA

ba3oBble JJoruueckue AeiicTBUSA:
*  BBIABIATH U XapaKTEPH30BATh CYIIECTBECHHbIE IPU3HAKH OOBEKTOB (SIBICHUI);
o yCTaHaBJII/IBaTB CYI_I_ICCTBGHHLII\/JI HpI/IBHaK KJIaCCI/Iq)I/IKaI_[I/II/I, OCHOBAaHUs IJId 0606].].[6HI/ISI )41
CpaBHEHUS,



BBISIBJISITH 3aKOHOMEPHOCTH W TMPOTUBOPEUHsT B pacCcMaTpUBaeMbIX (akTax, JaHHBIX H
HaOJIIOAEHUAX, OTHOCAIIMXCS K (PU3NUECKUM SBICHUSM;

BBISIBJIATh NTPUYUHHO-CJIEICTBEHHbBIE CBSI3U NPH U3YyYeHUM (U3UYECKUX SIBICHUH U IPOLECCOB,
JieJ1aTh BBIBOJABI C MCIIOJb30BAHUEM JEAYKTHUBHBIX M HMHAYKTHUBHBIX YMO3aK/IIOUEHHH, BBIABUIaTh
TUIIOTE3bI O B3aUMOCBA3SIX (PU3NUECKUX BEIHYMH;

CaMOCTOSITENIHO BBIOMpATh CIOco0 pemeHus y4eOHOW (u3Mueckoil 3amaun  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB peIlIeHMs], BbIOOp Haubojiee MOAXOAALIEr0 C y4€TOM CaMOCTOSATENBHO
BbIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTeabCKUE AelCTBUSA

HCIIOJIb30BaTh BOMPOCHI KaK UCCIICIOBATEIbCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOAMTH 10 CAMOCTOSITEIbHO COCTaBJICHHOMY IUIAHY OIIBIT, HECJIOXHBIA (DHU3UIECKHIA
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIIeIOBAaHIE (PH3UIECKOTO SBIICHUS;

OLICHMBATh HA TNPUMEHUMOCTh U JIOCTOBEPHOCTh HMH(OpMAIUIO, TMOJYYECHHYI0O B XOJe
WCCJICTOBAHMSI HJTH SKCTICPUMEHTA,

CaMOCTOSITENIbHO  (hOPMYJIUPOBAaTh OOOOINEHUS W BBIBOJABI 10 pe3ysibTaTaM IPOBEAEHHOTO
HAaOJIIOIEHUS, OIIBITA, UCCIIEN0BAHNS,;

MIPOrHO3MPOBATh BO3MOXKHOE JalIbHEHIIIee pa3BUTHE (PU3NICCKUX MTPOIIECCOB, & TAKXKE BBIJBUTATh
MIPEIOJIOKEHUST 00 UX Pa3BUTHHU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pab6ora ¢ undopmanmeii:

MPUMEHSTh PAa3IMYHBIE METOJbI, HHCTPYMEHTHI W 3alpOChl MPU TIOMCKE U OTOOpe WHGpOpMAIUU
WIH JaHHBIX ¢ YYETOM MPEANoKeHHO yueOHO! (hru3nueckoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HHTEPIPETUPOBATH MHPOPMAIMIO PA3TUYHBIX BUIOB U
(hopM TIpeICTaBICHNUS;

CaMOCTOSITENIbHO ~ BBIOMpAaTh  ONTUMalbHYIO  (QOpMy  TpeAcTaBieHUs wuHDopMamuu |
WJUTFOCTPUPOBATH PEIIAEMbIC 3a/1a4l HECIIOKHBIMU CXEMaMH, IMarpaMmMaMu, HTHOU rpaduKon U ux
KOMOHMHAIHSIMHU.

KoMMyHuKaTHBHBIE yHHBepCaIbHble yueOHbIe AeiicTBHUS:

B Xxole 0OcyXIeHuss y4eOHOro marepuana, pe3yJbTaTOB JIa0OpaTOPHBIX PadOT M TMPOEKTOB
3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXkIaeMOil TeMbl U BBICKA3bIBATh HJCU, HAIICJICHHBIC HA

pellIeHre 3a7auu U MoJiep>KaHne OJ1aroKenaTeTbHOCTH OOIIEeHUS;

COTIOCTABIIATh CBOM CYXICHHUS C CYXICHUSIMH JAPYTMX YYaCTHHKOB JUaiora, OOHapy>KHUBATh
pazinyue U CXOACTBO MO3UIIUI;

BBIpaXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U TUCbMEHHBIX TEKCTaX;

MyOJIMYHO TPEJCTABIATh PE3YJbTAThl BBITIOJHEHHOTO (DU3UYECKOTO OmbITa (IKCIIEPUMEHTA,
HCCIIE0BAHMS, IPOEKTA);

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON ¥ MHANBUAYAJTHEHON paOOTHI IPH PEIICHUN

KOHKPETHON (hU3UYECKOU MPOOIEMBI;

MPUHUMATh 1€ COBMECTHOMW JCSITEIBHOCTH, OPraHU30BBIBATH ACHCTBUS MO €€ JOCTHKEHUIO:
pacrpenensaTb poyid, 00Cy AaTh MPOIECCHl U PE3YIbTaThl COBMECTHOM pabOThI, 000011aTh MHEHUS
HECKOJBKHX JIOACH;

BBITIOJTHATH CBOIO YacTh paOOThI, JOCTUTAs KAYECTBEHHOTO Pe3yibTaTa 10 CBOEMY HAMPABICHHIO U

KOOPJIUHUPYS CBOM ICUCTBUS C IPYTUMH YICHAMHU KOMaH/IbI;

OIICHMBATh KA4eCTBO CBOET0 BKJIaga B OOMIMKA TPOAYKT IO KPUTEPHUSIM, CAMOCTOSATEIHHO
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiicCTBUA

Camoopranuzamnus:



BBISIBJISITH MPOOJIEMBbl B JKU3HEHHBIX M YYEOHBIX CHUTyalusiX, TPEOYIOUMX [UIsl pPEeHIeHHs
(bM3UYEeCKUX 3HAHUM;

OPUEHTHPOBATHCS B PA3IMUYHBIX MOAXOAAX MPUHATUS peUIeHUH (MHAMBHUIyalbHOE, MPUHATHE
pellIeHus B TpyMIe, IPUHATHE PELICHUI IPYIIOif);

CaMOCTOSITENIFHO COCTABJIATH AITOPUTM pelleHHs] PU3NUECKON 3a1aul WK IIJIaHa UCCIIeI0BaHUS C
y4€TOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh Ipe/jiaracMbie
BapHaHThI PEIICHUI;

JieNaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJ'[L, 3MOLMOHAIbHBbII HHTEJIEKT:

JlaBaTh aJICKBATHYIO OLIEHKY CUTYallMy U NIPEAJIaraTh IUIaH €€ U3MEHEHMS;

OOBSICHATh MPUYUHBI JOCTIDKEHUS (HEIOCTH)KEHHUS) PE3yJIbTaTOB JIEATENLHOCTH, JaBaTh OICHKY
IPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCJIE€ B XOJ BBINOJHEHUS (PUIUIECKOTO
UCCJIEIOBaHMsI WM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSTENBCTB, M3MEHUBLIMXCS CHUTYyalHi,
YCTaHOBJICHHBIX OIIMOOK, BO3HUKIIMX TPYAHOCTEM;

OLICHMBATh COOTBETCTBUE PE3YJILTATA LIEJIN U YCIOBHSAM;

CTaBUTb ce0s Ha MECTO JPYroro 4ejoBeKa B XOJI€ CIIOpa WJIM AMCKYCCHUM HAa HAy4yHYIO TEMY,
[IOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY JIPYroro;

MPU3HABAaTh CBOE NMPaBO Ha OIIMOKY NMPH pEIIeHHH (PU3MUECKUX 33/7a4 WIH B YTBEP)KICHHAX Ha
Hay4YHbIE TEMBI U TAKOE K€ MPaBO JAPYTroro.

INPEAMETHBIE PE3YJ/IBTATbBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIe pe3yjbTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpa)aThb
c(hOpMUPOBAHHOCTH Y O0YYAIOIINXCS YMEHUM:

WCIIONIb30BAaTh TMOHATHS: (PU3UYECKHE M XUMHUYECKHE SIBICHHUS, HAOIIOJEHUE, SKCIEPUMEHT,
MOJieTIb, THIOTE3a, €IUHUIBI (QU3NYECKUX BEIHYMH, aTOM, MOJIEKYJa, arperaTtHble COCTOSHHS
BemiecTBa (TBEpIOE, IKHUIKOE, Tra3000pa3HOE), MEXaHHYeCKOoe JBUXKEHHE (paBHOMEpHOE,
HEpPaBHOMEPHOE, TMPSMOJIMHEHHOE), TPACKTOPHUsS, paBHOJCHCTBYIOMIAs Ccwia, jaedopmarms
(ynpyras, miacTU4ecKas), HeBECOMOCTb, COOOIIAIONINECS COCY/IbI;

paznuuath sBieHus (auddy3us, TeII0BOE ABIKEHUE YaCTHUI] BEIIECTBA, pABHOMEPHOE JIBUYKEHUE,
HEpPaBHOMEPHOE JBW)KCHHE, WHEPIHS, B3aUMOJICHCTBUE TeJN, pPaBHOBECHE TBEPIBIX T C
3aKpeIIEHHON OChIO BpaIlleHUs, Tiepeadya JaBiIeHUs TBEPABIMU TelaMU, KUAKOCTSIMHU U Ta3aMH,
aTMoc(epHoe AaBlieHue, IIIaBaHUE TEl, MPEBPAIICHUS MEXaHUIECKOW YHEPTHH ) IO OMUCAHHIO HX
XapaKTEePHBIX CBOMCTB U HA OCHOBE OIBITOB, ICMOHCTPHPYIOIINX JIaHHOE (PH3UYECKOe SBICHHE;
pacro3HaBaTh MPOSBIICHUE H3YUYECHHBIX (PU3NICCKUX SBJICHUH B OKPYKAIOMIEM MHPE, B TOM YHCIIC
(du3HUYecKue SIBICHUS B MPHUPOJC: MPUMEPHI IBMKCHHS C PA3TUYHBIMH CKOPOCTSAMH B JKUBOH W
HEXXHBOW TIPHUPOJIE, NCHCTBUE CHIIBI TPEHHUS B MPHUPOJAC W TEXHHUKE, BIUSHUE aTMOCHEPHOTO
JIABJICHUS HA )KMBOW OPraHU3M, IJIaBaHHUE PBIO, PhIUAry B TEJE YEIOBEKa, IPU ATOM MEPEBOIUTH
MPAKTUYECKYIO 33/1a4y B YUEOHYIO, BBIICISTH CYIIECTBEHHBIE CBOMCTBA (MIPU3HAKU) (PUINIECKUX
SIBIICHHI;

OIHMCHIBATh H3yYEHHBIC CBOMCTBA TeN U (PU3HUYCCKUE SBJICHHS, UCTIONB3Ys (PU3MUCCKUE BEITMIUHBI
(Macca, 00BEM, TIOTHOCTD BENIECTBA, BPEMSI, ITyTh, CKOPOCTh, CPEIHSS CKOPOCTh, CHJIA YIIPYTOCTH,
CWJIa TSKECTH, BeC Tella, CHlla TpPeHHus, JaBieHue (TBEPAOro Tena, >KUAKOCTH, Tasa),
BBITAJIKMBAIONIAsT CHJIA, MEXaHW4YeckKas paldoTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHIIBI,
KO3 (UITUEHT MOJIE3HOTO JCHCTBHUS MEXaHU3MOB, KHHETHUYECKAs U TIOTCHITUAIBHAS SHEPTHS ), TIPH
OIMHCAaHUU MPABUIBLHO TPAKTOBATH (DU3UUECKUN CMBICI HCIIOIb3yEMbIX BETUUHH, UX 0003HAYCHHUS
U eIUHUIBl (U3NYECKUX BEITUYMH, HAXOIUTh (OPMYJIbI, CBS3bIBAIOUIME JaHHYIO (U3UYECKYIO



BEJIMYMHY C JIPYTMMHU BEJIMYMHAMM, CTPOUTHh I'paMKH HM3YYEHHBIX 3aBUCUMOCTEH (U3NUECKUX
BEJIMYMH;

XapaKTepu30BaTh CBOWCTBA T, (PU3NYECKUE SBICHUS U MPOIIECCHI, UCTIONb3YS MPABUIIA CIIOKEHHS
cu (BIOJIb OJTHOM mpsMoit), 3akoH ['yka, 3akon [lackains, 3akoH Apxumesa, IpaBUiIo paBHOBECUS
ppIuara (0110Ka), «30J10TOE MPABUIIO» MEXAHUKHU, 3aKOH COXPAaHEHUSI MEXaHUYECKOW IHEPIUH, ITPU
3TOM J1aBaTh CJIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MATEMaTUYECKOE BBIPAKECHUE;
OOBSICHATh (PU3MUECKUE SBJICHHUSA, MPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE U B KOHTEKCTE
CUTyalluil MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BBIABIATb NPUYMHHO-CIIEJCTBEHHBIE CBSI3H,
CTPOUTh OOBSCHEHHE W3 |—2 JIOTMYECKHX IIIaroB C Omopod Ha 1—2 W3y4YeHHBIX CBOMCTBA
(bu3nUecKux ABICHUN, PU3NUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTh pacdy€THbIC 3a7a4d B 1—2 JEWCTBUS, MCHONB3Ys 3aKOHBI M (DOPMYIIBI, CBSI3BIBAIOLINE
¢u3nveckre BETMYMHBI: Ha OCHOBE aHAlIM3a YCJIOBHUS 3a/laud 3alHChIBATh KPAaTKOE YCIOBHE,
MOJICTABIIATH (PU3MUECKUE BETHYUHBI B (POPMYJIBI U IPOBOJUTH PACUETHI, HAXOIUTH CIIPABOYHBIE
JlaHHble, HEOOXOAMMBbIE I peIleHUs 3aJ]ad, OLCHHWBAaTh PEATUCTHUYHOCTb MOJYUYEHHOM
(bu3n4ecKoil BETMUUHBI;

pacro3HaBaTth MPOOJIEMBI, KOTOPbIE MOXKHO PEIIMTh MPH IMOMOIIN (U3WYECKHX METO/IOB, B
ONHMCAaHUU HCCIIEIOBAHMS BBIACNIATH IPOBEPSAEMOE MNPEANOIOKEHHE (TUIOTE3Y), pazaudarh U
MHTEPIPETUPOBATH MOIYUEHHBII pe3ybTaT, HAXOAUTh OLIMOKHU B XO/€ ONbITA, JI€1aTh BHIBOJIBI 110
€ro pe3yJbTaram;

IIPOBOJUTH OMBITHl 0 HAOMIONEHUIO (U3NYECKUX SBICHUN WM (U3NYECKMX CBOWCTB Tell:
(bopMyIMpOBaTh MpPOBEpsAEMbIe NPEANOJIOKEHUs, COOMpaTh YCTAaHOBKY H3 IPEJIOKEHHOIO
000pyI0BaHUsl, 3aMIUCBHIBATh X0/l OIBITA U (POPMYJIUPOBATH BBIBOIbI;

BBIIIOJHATh MpPSMbIE M3MEPEHUS PACCTOSHUS, BpPEMEHH, Macchl Tena, 00bEMa, CHIbl H
TEeMIIepaTypbl C HCIHOJb30BAHUEM AHAJOTOBBIX M IU(POBBIX HMPUOOPOB, 3aMUCHIBATh MOKa3aHMS
MPpUOOPOB C YUETOM 3aJaHHON a0COIIOTHOM MOTPEITHOCTH U3MEPEHU;

MPOBOAMTH HCCIEAOBAaHUWE 3aBUCHUMOCTH OJIHOM (U3MYECKOW BEIWYMHBI OT JIPYyrol c
HCIIOJIb30BAaHUEM MPSAMBIX M3MEPEHUN (3aBUCUMOCTH IyTH PaBHOMEPHO MABIIKYIIETOCS Tejla OT
BPEMEHHM [JBIKEHMSI Teja, CWIbl TPEHHUS CKOJBXEHHs OT Beca Tela, KadecTBa 00pabOTKu
MOBEPXHOCTEH TeJ M HE3aBUCHUMOCTH CHJIbl TPEHHs OT IUIOIIAAH CONPUKOCHOBEHUS TeJN, CHJIbI
YIPYTOCTH OT yAJIMHEHUS NPYKHUHBI, BHITAJKUBAIOIIEH CUIIBI OT 00bEMa MOTPYKEHHOM YacTu Tesa
U OT IUIOTHOCTH HJIKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH Tela, OT IIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO, YCIOBUMN IUIaBaHUS TEJ, YCIOBUI paBHOBECHS pbluara U 0JIOKOB), y4acTBOBaTh B
IUTAaHUPOBAHUU Y4EOHOTO UCCIIe0BAaHMsI, COOMPATh YCTAHOBKY U BBIIIOJIHATH U3MEPEHUS, CIELy s
NPEUIOKEHHOMY TIUIaHy, (UKCHUPOBATh pE3yJIbTaThl IMOJIYYEHHOH 3aBHCUMOCTH (DU3NYECKUX
BEJIMUYMH B BUJE NPEUIOKEHHBIX TaOMul U TpaduKOB, JenaTh BBIBOABI IO peE3yJbTaTaMm
HCCIIEIOBaHMSI,;

MIPOBOJUTH KOCBEHHBIE M3MepeHHsI (PU3NYECKUX BEIMYUH (IJIOTHOCTh BELIECTBA JKUAKOCTH U
TBEPIOTO TeEJa, CUIa TPEHUS CKOJIBXKEHUS, JAaBJICHUE BO3[yXa, BBITAJIKUBAIOLIAs CHUIIA,
JeWCTBYIONIAs Ha OTPYKEHHOE B KUAKOCTH TEJO, KOAPPHUIUEHT MMOJIE3HOTO JeHCTBUS MPOCTHIX
MEXaHU3MOB), ClIeAysl NPEJIOKEHHON HWHCTPYKLHUHU: IPU BBINOJIHEHUM H3MEPEHUH CcoOHpaTh
9KCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUY€HNE UCKOMOI BEJINYMHBI;

co0JII0AaTh MpaBHiia TEXHUKHU O€30MacHOCTH MU padoTe ¢ 1abopaTOpHBIM 000pYyI0BAaHUEM;
yKa3blBaTh HNPUHIMIBI JEHCTBUA HPUOOPOB M TEXHUYECKHX YCTPOMCTB: BEChl, TEPMOMETP,
JTUHAMOMETp, COOOIIAIOUINECs] COCYbl, OapOMEeTp, pblyar, MOJBMKHBIM M HEMOABMXKHBIN OJIOK,
HaKJIOHHAs IJIOCKOCTB;

XapaKTepu30BaTh NPUHIMIBI JIEHCTBUS M3YYEHHBIX HPUOOPOB U TEXHUYECKHUX YCTPOMCTB C
OIIOPOM Ha UX OMMCAHUs (B TOM YHCIIE: NOAIUITHUKH, YyCTPOHCTBO BOJOIIPOBO/IA, THIPABINYECKUI



rpecc, MaHOMETp, BBICOTOMEp, MOPIIHEBOW HACOC, apeoMeTp), MCIOJIb3ys 3HaHUS O CBOMCTBAX
(hbU3UYECKUX SIBJICHUI 1 HEOOXOIUMBbIe (PU3HUECKUE 3aKOHBI M 3aKOHOMEPHOCTH;

* TPUBOJIUTH NpUMEpPbl (HAXOAUTh MHPOPMALUIO O MPHMEpax) MPAaKTUYECKOTO HCIOIb30BAHUS
(bu3HYECKUX 3HAHMIA B TTIOBCETHEBHOM JKU3HH IS 0O€CTIedeHHsI 0€30IaCHOCTH MPU OOPAIIEHUH C
npubopaMu W TEXHHUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/J0pOBbS M COOJIOACHUS HOPM
HKOJIOTMYECKOTO MOBECHUS B OKpY Kalollel cpee;

*  OCYUIECTBIATH OTOOp HMCTOYHMKOB HH(popmanuu B MHTepHeTe B COOTBETCTBUU C 3a/laHHBIM
MOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIMXCS 3HAHUW M NYTEM CpPaBHEHHUS Pa3IUYHbBIX
HMCTOYHUKOB BBIACHATh MHGOPMAIUIO, KOTOpas SBISIETCS NPOTUBOPEUYMBONW WM MOXKET OBITh
HEJIOCTOBEPHOM;

* UCHOJB30BaTh MpPU  BBIIOJHEHUM YYEOHBIX 3aJaHUil HAy4YHO-TIOMYJISIPHYIO  JIUTEPaTypy
(GU3NUeCKOro Ccojaep)KaHMs, CHpaBOYHBIE MarTepuaibl, pecypchl cetu VHTepHeT, BianeTh
npuéMamMu KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHuss HHGOpPMAIMKM W3 OJHOM 3HAKOBOM
CUCTEMBI B IPYTYIO;

* co37aBaTh COOCTBEHHbIE KpPAaTKHE MUChMEHHBIE U YCTHBIE COOOIIEHUSI HA OCHOBE 2—3 MCTOYHHUKOB
uH(popManuu GU3NYECKOTO COACPKAHUSI, B TOM YUCIIE MyOINMYHO JIeNaTh KpaTKUE COOOIIEHUS O
pe3ysbTaTax IpPOEKTOB WIM Y4YeOHBIX MHCCIEIOBAaHUM, INPU 3TOM TPAMOTHO HCHOJIb30BaTh
W3y4YeHHBIN MMOHATUHHBIN anmapar Kypca (pu3HuKu, COpOBOKAATH BBICTYIUICHUE TTPE3EHTAIIUCH;

* [P BBHINOJHEHHHM Y4YeOHBIX MPOEKTOB M HCCIEIOBAHHM paclpeaensiTh OO0s3aHHOCTU B TPYIIE B
COOTBETCTBUM C IIOCTAaBIEHHBIMU 3aJayaM{, CIEOUTh 3a BBIIOJHEHUEM IIJJaHa JeHCTBH,
aJIecKBaTHO OLIEHUBAaTh COOCTBEHHBIM BKJIaJ] B  JIEATENbHOCTh TPYNINbl, BBICTPAUBATH
KOMMYHHKaTHBHOE B3aMMOJEHCTBHE, YUUTHIBAsI MHEHUE OKPY KAIOIIHX.

K kxonny oOyuenuss B 8 kjacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaThb

c(OPMHPOBAHHOCTH Y OOYUAFOIIUXCST YMEHHIA:

* HCIOJB30BaTh IMOHATHUA: Macca M pa3Mepbl MOJEKYJI, TEIJIOBOE JIBUKEHHUE aTOMOB M MOJIEKYJI,
arperatHbleé COCTOSIHUSI BEILECTBA, KpUCTANIMYECKHME U amMop(HbIE Teja, HACHIIEHHbIM U
HEHACBIIICHHBIA Tap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHsS DJHEPIUs, TEIIOBOM
JIBUraTeNlb, 3JEMEHTApHBIA JJIEKTPUUYECKUH 3apsia, BJIEKTPUYECKOe II0jie, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSHHBIHN 3JIEKTPUUECKUN TOK, MArHUTHOE T10JI€;

* pa3nuuaTh SBJICHUS (TEIUIOBOE pacIIMpPEHHE W CKaThe, TeIulolepejayda, TEIJIOBOE paBHOBECHE,
CMauMBaHUE, KaNWUISPHbIE SBJICHUS, WCIApEHME, KOHJEHCALMs, IJIaBJICHHE, KpUCTaJIM3alus
(oTBepaeBaHUE), KWIIEHUE, Terulonepeaaya (TEIUIONPOBOJHOCTb, KOHBEKLUS, H3IyUYEHHE),
ANEeKTpU3alUsi TeJ, B3aUMOJCUCTBUE 3apsSAOB, NEHCTBHS JIEKTPUYECKOTO TOKAa, KOPOTKOE
3aMbIKaHWE, B3aUMOJICHCTBHE MAarHUTOB, JACWCTBHE MAarHUTHOTO IOJS HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHuTHasE MHAYKIMS) MO OMMCAHUI0 UX XapaKTEpPHBIX CBOICTB W Ha OCHOBE OIIBITOB,
JIEMOHCTPUPYIOIIUX JTaHHOE (PU3HUECKOE SIBICHUE;

*  pacro3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NUECKUX SBJICHUN B OKpPY’KaIOIIEM MHUpPE, B TOM YHCIIE
¢usnueckue SBICHUS B NPUPOJAE: IMOBEPXHOCTHOE HATSHKCHHWE M KaNWUIAPHBIC SBICHHUS B
NpUpOJie, KPUCTAJUIBI B Tpupoje, uznydenue CoiHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpH3BI,
o0Opa3oBaHME POCHI, TyMaHa, UHEsl, CHETa, AIEKTPUUYECKHUE SIBICHUS B aTMoc]epe, dJeKTPUIECTBO
YKUBBIX OPTaHU3MOB, MarHUTHOE T0JIe 3eMJTH, Ipei] MOI0COB, POIb MATHUTHOTO MOJIS AJIs JKU3HU
Ha 3eMJie, MOJIAPHOE CUSIHUE, IIPH 3TOM IEPEBOIUTh MIPAKTUUECKYIO 3a7jauy B YUEOHYIO, BBIICISTh
CYIIECTBEHHbIE CBOICTBA (MPU3HAKH) (PU3NUECKUX SIBIICHUIA;

*  OIKMCHIBATh U3YUYECHHBIE CBOMCTBA TEN U (PU3UUECKHUE SBJICHHSI, UCTIONb3Ys (PU3UUECKUE BETUUNHBI
(TemnepaTypa, BHYTPEHHsSI SHEpPrus, KOJMYECTBO TEIUIOTHI, yJENIbHAs TEIUIOEMKOCTh BEIIECTBa,
yAenbHas TEeIIoTa IUIaBJIeHUs, YeIbHas TEIUIOTa MapooOpa3oBaHus, yellbHas TEIIOTa CrOpaHus
TOIUIMBA, KO3(PPUIMEHT MOJE3HOro ICHCTBHS TEIUIOBOM MallMHbBI, OTHOCUTENIbHAs BJIAKHOCTb
BO3[yXa, JJIEKTPUYECKUH 3aps, CHJIa TOKa, D3JIEKTPUUECKOE HaIpsDKEHHUE, COIpPOTUBIICHHE



MPOBOJHMKA, yJEIbHOE COMPOTUBJICHHE BellecTBa, paboTa M MOIIHOCTH 3JIEKTPUYECKOTO TOKA),
MIPY OMMCAHUU MTPABUIIBHO TPAKTOBATh (PU3UUECKHI CMBICI UCTIOIb3yEMbIX BEIMYMH, 0003HAYCHUS
U eIUHULBI (PU3UYECKUX BEIWYHMH, HAXOAUTH (POPMYJIbI, CBS3BIBAIOLINE MAHHYIO (PU3NYECKYIO
BEIMYMHY C JPYTMMHU BEIHYMHAMH, CTPOUTH T'padUKH HM3YUYEHHBIX 3aBUCUMOCTEH (U3NUIECKUX
BEJIMYNH;

XapaKkTepu30BaTh CBOWCTBAa Tel, (U3MUECKHUE SBICHUS W MPOLECCH, HCMOJIb3ys OCHOBHBIC
MOJIOKEHUSI MOJIEKYJIAPHO-KMHETUYECKOM TEOPHH CTPOEHHUS BEIECTBA, MPHUHIMII CYNEPHO3UIINH
noyie (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEeHHs 3apsga, 3akoH Oma [ ydyacTKa LeTH,
3akoH /[xoyns—JleHna, 3aKoH COXpaHEHUs! SJHEPTUH, IPU ATOM JIaBaTh CIOBECHYIO ()OPMYITHPOBKY
3aKOHA U 3aIUCBIBATh €r0 MAaTEeMAaTUYECKOE BBHIPAKEHUE;

OOBSCHATH (PU3MUECKHE MPOLECCHl M CBOMCTBA TEl, B TOM YHCJIE€ U B KOHTEKCTE CHUTYyallHi
MPAKTUKOOPHUEHTUPOBAHHOTO XapaKTepa: BBISBISATh NPUYMHHOCIEICTBEHHBIE CBS3M, CTPOUTH
00BbsICHEHHE W3 1—2 JIOTMYECKHX IIaroB ¢ OMOpPOM Ha 1—2 M3Yy4YCHHBIX CBOMCTBA (PU3MUYECKHUX
SIBJICHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEN;

pemars pacdy€THble 3a7ayd B 2-3 NEMCTBHS, MCHOJB3YS 3aKOHBI M (DOPMYIbI, CBSI3bIBAIOIINE
¢u3nveckre BETMYMHBI: Ha OCHOBE aHAIM3a YCJOBHUS 3a/lauM 3alHCHIBATH KPAaTKOE YCIOBHE,
BBISIBIIAITh HEJOCTATOK JAHHBIX IS pEIleHHWs 3aJadd, BBIOMpAaTh 3aKOHBI H  (OPMYIIBI,
HeoOXxoauMble JUIsi €€ pelIeHHs, MPOBOAWTH PacyEThl M CpPaBHUBATH MOJYYEHHOE 3HAYCHHE
(bu3MYECKOM BETMYMHBI C U3BECTHBIMU TaHHBIMH;

pacro3HaBath NTPOOJEMBbI, KOTOPbIE MOXKHO PpEIIMTh TPH IOMOIIM (PHU3UUECKUX METOJOB,
UCIIONB3YSl ONMCAaHWE KCCIEAOBaHUs, BBIIEIATH IPOBEPSEMOE MPEANONIOKEHHE, OICHUBATD
MIPaBUJIBHOCTb MOPSIJIKA IPOBEICHUS HCCIEA0BaHuUs, 1€TIaTh BbIBObI;

MPOBOJUTH OMBITHI 1O HAOIMIONEHUIO (PHU3MUECKUX SBICHUH WM (QU3NUYECKUX CBOWCTB TeI
(KanmMJUIIpHBIE SBJICHHS, 3aBUCMOCTb JIABIICHHS BO3/yXa OT €ro 00b&Ma, TeMIeparypbl, CKOPOCTH
npolecca OCTHIBAHMS M HArpeBaHus NMPH W3IYYEHUH OT I[BETa M3JIydaroulel (MOTrIoIaromiei)
MOBEPXHOCTH, CKOPOCTh HCHApPEHHUs BOABl OT TEMMOEpPaTypbl S>KUAKOCTH U TUIOMATU e
MOBEPXHOCTH, 3JIEKTpU3ALMsI Tel U B3aUMOJICHCTBUE D3JIEKTPUUYECKUX 3aps0B, B3aUMOJEHCTBUE
MOCTOSIHHBIX MAarHWTOB, BHM3yaju3allds MAarHUTHBIX MOJIEed IOCTOSIHHBIX MAarHUTOB, AEHCTBUS
MarHMTHOTO IOJIA HAa TPOBOJHUK C TOKOM, CBOMCTBA DJIGKTPOMAarHuTa, CBOICTBa
ANEKTPOJBUraTeNl TMOCTOSHHOTO TOKa): (OPMYITUPOBaTH TMPOBEPSEMbIE MPEATIOTOKECHHUS,
coOupaTh YCTaHOBKY M3 MPEUIOKEHHOIO O00OpYJOBaHMs, OIUCHIBATH XOJ ONbITa U
(hopMyJIMPOBATH BEIBOIBI,

BBITIOJIHSTH NPSMbIE U3MEPEHUSI TEMIIEPATYPbl, OTHOCUTEIBHOM BJIA)KHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUS. € HUCIOJIb30BAaHUEM AaHAJIOTOBBIX MPUOOPOB U JATYMKOB (U3NYECKUX BEJIUYHH,
CpaBHUBATh Pe3yJIbTAThl U3MEPEHUH ¢ YUETOM 3alaHHON a0COIIOTHOM MOTPEIIHOCTH;

NPOBOJUTH MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3MYECKOM BEIMYMHBI OT JIpyroil c
HCTOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCMOCTH COTIPOTUBIICHUS POBOJAHUKA OT €T0 JUIUHBI,
IUIOLIA/IM TIOTIEPEYHOT0 CEUEHUS U YAEIBHOIO COIPOTUBIIEHNS BELLIECTBA IPOBOIHUKA, CUJIbI TOKA,
UAYLIET0 Yepe3 MPOBOIHUK, OT HAIPSDKEHUS Ha MPOBOIHUKE, UCCIIEA0BAHUE TIOCIIE10BATEIILHOTO

Y TIapajuie]IbHOr0 COeIMHEHUI MPOBOJHUKOB): IJIAHUPOBATh HCCIIEA0BaHNE, COOMPATh YCTAHOBKY
Y BBITIOJHSITH U3MEPEHUS, CIeAys MPEIOKEHHOMY IJ1aHy, GUKCUPOBATH PE3yIbTaThl HOTYyUYEHHOU
3aBHCHMOCTH B BHJIe TaOIUI] 1 rpa)uKOB, JeNaTh BBIBOBI IO PE3YJIbTaTaM HCCIEIOBAHUS;
MIPOBOANTH KOCBEHHbIE M3MEpEeHUs (U3MYECKUX BEIUYMH (yAeNibHas TEIJIOEMKOCTh BEIIECTBa,
COIIPOTHBIICHHE TMPOBOJHMKA, paboTa M MOIIHOCTh JJIEKTPUYECKOTO TOKa): IUIAHHUPOBATH
U3MepeHus, coOuparh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CJleIysl MPEeAJIOKEHHOW WHCTPYKLUH, U
BBIYUCIISTH 3HAUEHNE BEJIHYNHBI,

co0Jro1aTh MpaBuiIa TEXHUKU 0€30MacHOCTH MPpH paboTe ¢ 1abopaTOPHBIM 000pyI0BaHHEM;



XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS H3YyYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOHCTB C
OIIOPOM Ha UX ONMCaHUs (B TOM YHCIIE: CHCTEMa OTOIUIEHUS IOMOB, TUTPOMETP, NapoBasi TypOHHa,
amIepMeTp, BOJBTMETpP, CUETUMK 3JIEKTPUUECKOW 3HEPruM, 3JIEKTPOOCBETUTENIbHBIE MPHOOPHI,
HarpeBaTeNbHbIE 3JIEKTPOIIPUOOPHI (IPUMEPHI), JIEKTPUUECKHE ITPETOXPAHUTENH, dJIEKTPOMArHmT,
3JIEKTPOABHUTATENh MOCTOSIHHOTO TOKA), MCIONb3Ys 3HAHUSA O CBOMCTBAaX (DM3MYECKHUX SBICHUNA U
Heo0XouMble (GU3NUECKUE 3aKOHOMEPHOCTH;

pacro3HaBaTh NPOCTble TEXHMUYECKHE YCTPOICTBa M U3MEpUTENbHbIE NMPHOOPHI MO CXeMaM U
CXEMaTHUYHBIM PUCYHKaM (KHIKOCTHBIM TEPMOMETp, TEPMOC, [ICUXPOMETP, TUTPOMETD, ABUraTeb
BHYTPEHHEIO CrOPaHUs, IEKTPOCKOI, PEOCTaT), COCTABIATH CXEMbl 3JEKTPUUECKUX Ienel ¢
MOCJIEAOBATENbHBIM W NApaUIEIbHBIM  COEIMHEHUEM  DIIEMEHTOB, pasiuyas YCIOBHBIE
0003HAYCHHUS DIIEMEHTOB JIEKTPUUECKUX LETICH;

IPUBOAUTE TNPHUMEPHl (HAXOAUTh WHGOPMALMIO O NpUMeEpax) MPAKTUYECKOIO MCIOJIb30BAHUS
¢u3nUecKrux 3HaHUH B MOBCETHEBHOM JKU3HU JUIsl oOecnieueHust 6€30MacHOCTH P 00paIleHuH C
npubopaMM M TEXHUYECKUMH YCTPOWCTBAMM, COXPAaHEHHs 3/10pOBbS M COOJIOAECHUS HOPM
9KOJIOTHYECKOTO MOBEAEHHS B OKPYIKAIOILIEN CPEE;

OCYIIECTBIISATh TMOMCK wHH(popManmu ¢Qusnyeckoro coaepxkanusi B VIHTEepHETE, Ha OCHOBE
UMEIOIINXCS 3HAHUH U yTEM CpaBHEHUS TOTIOJIHUTEIBHBIX HCTOYHUKOB BBIJICISATH HH(OPMAIIHIO,
KOTOpas SIBJSIETCS IPOTUBOPEUYMBOM UM MOXKET OBITh HEJOCTOBEPHOI;

UCMOJIb30BaTh MpPHU  BBINOJHEHUH Y4YEOHBIX 3aJaHMH  HAy4yHO-IONYJSPHYIO JIUTEpaTrypy
(GU3NYEeCKOT0 CO/AEp)KaHMs, CHpPaBOYHBIE MaTepHaibl, pecypchl cetn VHTepHeT, BlaneTh
npuéMamMM KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHus HHGPOpPMAlMM U3 OAHOM 3HAKOBOIA
CHUCTEMBI B IpYTYIO;

co3JlaBaTh COOCTBEHHBIE MUCHMEHHBIC M KPATKUE YCTHBIE COOOIeHNUs, 00001as HH)OpMAIHIO U3
HECKOJIbKUX HCTOYHHUKOB (PU3UYECKOT0 COJAEP)KaHHUs, B TOM 4YMCiIE MyOIMYHO MpPEICTaBIAThH
pe3ysbTaThl MPOEKTHOM MM  MCCIEA0BAaTENbCKOW  JEATENbHOCTH, NPU ATOM TI'PaMOTHO
WCIOJIb30BaTh M3yUYEHHBIH TMOHATUHHBIA amnmapaT Kypca (pU3MKH, CONPOBOKIATh BBICTYIUICHHUE
MpEe3CHTAINEN;

[P BBINOJHEHUU YYEOHBIX MPOEKTOB U MCCIECIOBAHUN (PU3MUYECKHX IPOLECCOB paclpeiesTh
0053aHHOCTH B IpYIIIIE B COOTBETCTBUHU C ITOCTABJICHHBIMHU 3aJja4yaMH, CJIEAUTH 32 BHIIIOJHEHUEM
IUIaHa JEUCTBUM M KOPPEKTUPOBaTh €ro, aJeKBaTHO OLIEHUBaTb COOCTBEHHBIH BKJIaa B
NeSITeNIbHOCTh IPYIIIbI, BEICTpaUBaTh KOMMYHUKAaTUBHOE B3aUMOJICHCTBHE, MTPOSABIISAL TOTOBHOCTh
paspemaTrh KOH(MIUKTHI.

K KOHIY O6y‘lCHI/IH B 9 Kkiacce MNPEAMCTHBIC PE3YJIbTATBI Ha 0a30BOM YPOBHE HOOJIKHBI OTPAXKATh

c(OPMHUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:

HUCITIOJIB30BATh IIOHATHUA: CUCTEMaA OTC‘IéTa, Mar€purajibHasd TOYKa, TPACKTOpHA, OTHOCUTCIIBHOCTDH
MEXaHUYECKOTO JIBIDKCHUS, nedopmarus (ympyras, TJIaCTHYECKas), TpEHHUE,
IEHTPOCTPEMUTEIFHOE YCKOPEHHE, HEBECOMOCTh M TEpPEerpy3KH, IEHTP TSKECTH, aOCOIFOTHO
TBéleOe TCJI0, HCHTP TAKCCTHU TBép,Z[OFO TCJ1a, paBHOBCCUC, MCXAHNYCCKUC KO.HC6EIHI/I$I X BOJIHBI,
3BYK, UH(QPA3BYK H yIbTPa3BYK, JJICKTPOMATHUTHBIC BOJIHBI, IIKaJla 3JIEKTPOMArHUTHBIX BOJIH,
CBET, OJIM30PYKOCTh M HallbHO30PKOCTH, CIIEKTPHI MCIYCKAHWS WM TIOTJIOUICHHWs, ajbda, Oera- u
ramMma-us3jiydcHus, U30TOIIbI, AACPHAA OSOHEPIrCTUKA,

paznuyaTh  SBJICHUS ~ (paBHOMEPHOE W  HEPAaBHOMEpPHOE  MPSMOJMHEHHOE  JBIDKEHUE,
PaBHOYCKOPEHHOE NPSMOJIMHEHHOE JIBIKEHIE, CBOOOTHOE TTaJICHHE Tell, PABHOMEPHOE JBIKECHHE
M0 OKPYXXHOCTH, B3aUMOJICHCTBUE TeEJ, PEAKTUBHOE [IBIKEHHE, KOJeOaTelbHOEe IBUKCHUE
(3aTyxaromnme U BBIHYKICHHBIC KOJICOAHMS), PE30HAHC, BOJIHOBOE ABM)KCHHE, OTPaKEHHE 3BYKa,
NPSIMOJIMHEHHOE PAaCIpOCTPAaHEHUE, OTPAKCHHE W MPEIOMJICHHE CBETa, IOJIHOE BHYTPEHHEE
OTpPaXCHHE CBETa, PA3JIOKEHHE OEJOro CBEeTa B CIEKTP M CIOXKEHHE CIIEKTPAJIbHBIX I[BETOB,
aucnepcust CBCTa, CCTCCTBCHHAA PAaAUMOAKTUBHOCTH, BO3HUKHOBCHUC JIMHENYaTOro CIICKTpa



U3IY4YEHUs1) MO ONUCAHMI0 MX XapaKTEePHBIX CBONCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3MUECKOE SBJICHHCE;

pacro3HaBaTh MPOSBICHUE U3YUEHHBIX (PU3MUYECKHUX SBJICHUI B OKpYy>KatolieM Mupe (B TOM 4HCIIe
¢usnveckue SBICHHUS B NPHUPOJE: MPHUIMBHI M OTJIMBHI, ABIKEHHE TaHeT COJHEYHOW CHUCTEMBI,
pEaKTUBHOE IBM)KEHHUE >KMBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3EMIIETPSICEHUE,
celicMU4ecKre BOJIHBI, LlyHaMH, 9X0, LIBETa TeJ, ONTHYECKHE SIBIECHUS B IPUPOJIE, OMOIOruYecKoe
NeUCTBUE BUAMMOIO, YJIbTPa(UOIETOBOrO U PEHTTEHOBCKOI'O W3IY4YEHUH, €CTECTBEHHBII
panuMOaKTUBHBIA (OH, KOCMHUYECKHE JIy4H, PaJMOAKTUBHOE HM3ITy4YECHHE MPUPOIHBIX MHHEPAJIOB,
NEeCTBUE paJUOAKTUBHBIX MH3JIyUYeHUH Ha OpraHM3M YEJOBEKa), IpPU 3TOM IEPEBOJUTH
IIPAKTUYECKYIO 337a4y B y4eOHYI0, BBIJICJIATh CYIIECTBEHHbIE CBOMCTBA (MIPU3HAKH) (PU3NIECKUX
SIBIICHHI;

OIMCHIBATh U3YYCHHBIE CBOWCTBA TE U (PU3UUECKUE SIBICHUS, UCTIONB3Ys (PU3NUECKUE BEINIHHEI
(cpenHsis M MrHOBEHHas CKOPOCTb Telda IIpM HEPAaBHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
IepeMeIEeHHE, ITyTh, YTI0Basi CKOPOCTh, CUJIAa TPEHUS, CUJIa YIIPYTOCTH, CUJIA TSDKECTH, YCKOPEHHE
CBOOOJHOIO MaJeHus, BEC Tejla, MMIIYJbC Tela, UMIIYJIbC CHUJIbl, MEXaHuWdeckass paboTa u
MOIITHOCTb, MOTEHIMATIbHAs YHEPTUs Tella, OJHATOr0 HaJl MOBEPXHOCTHIO 3€MJIH, TOTEHIHATIbHAS
SHEprus CXKaTOM MpPYXKHUHBI, KHHETUYECKas SHEPrus, MOJHas MeXaHW4yecKas SHEprus, Mepuosx H
yacToTa KoJIeOaHUH, JIMHA BOJIHBI, TPOMKOCTb 3BYKa U BbICOTa TOHA, CKOPOCTh CBETA, 10KA3aTEIb
MIPEIOMJIEHUS CPE/Ib), IPU ONKMCAHUU MPABUIBHO TPAKTOBAThH (PU3MUECKUIN CMBICI MCIIOJIb3YEMBbIX
BEJIMYMH, O00O3HAYEHUS U €IUHMIBI (PU3NYECKUX BEIMYUH, HAXOIUTh (OPMYJbI, CBA3bIBAIOILUE
JaHHYI0 (PU3MYECKYI0 BENIMYMHY C JPYIMMH BEJIWYMHAMH, CTPOMTh TpaUKH H3y4YEHHBIX
3aBUCUMOCTEH (PU3NIECKUX BEITMYUNH;

XapaKTepU30BaTh CBOMCTBA TeJl, PU3NUECKHUE SIBICHUS U MPOLIECCHI, UCIIOJIb3YS 3aKOH COXPAHEHUS
SHEPruM, 3aKOH BCEMUPHOIO  TATOTEHMs, NPUHLUUN  CYNEPNO3ULUU  CHJI, [PUHIMII
oTHOcUTeNnbHOCTU ["anmiies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEHUsI UMITYJIbCA, 3AKOHBI OTPAXKEHUS

U TIPEJIOMJICHMSI CBETA, 3aKOHBl COXPAHEHHs 3apsAJOBOIO M MACcCOBOIO YHUCEN NPU SAEPHBIX
peaknMsax, MpH OSTOM JaBaTh CIOBECHYIO (OPMYJHMPOBKY 3aKOHa U 3alMChIBaTh €ro
MaTeMaTHYeCKOe BBIPAXKECHUE;

OOBSICHATH (PU3MUYECKHE TPOIECCHl M CBOWCTBA TENl, B TOM YHCIE W B KOHTEKCTE CHUTYaIHid
MIPAKTUKOOPHUEHTUPOBAHHOIO XapakKTepa: BBIABIATH NPUYMHHO-CIEACTBEHHBIE CBSI3U, CTPOUTH
o0BsiCHEHHE U3 2—3 JIOrMYECKHUX IIAroB ¢ OMOpod Ha 2—3 M3Y4YEHHBIX CBOICTBa (PU3MUECKHUX
SBJICHUH, (PU3UUECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;

pemaTh pacyéTHbIe 3aJauu (OMMUparoIUecs Ha CUCTEMY U3 2—3 ypaBHEHUI ), UCII0JIb3YS 3aKOHBI U
¢bopmynbl, CBs3bIBarOIME (U3MYECKHE BEJIMYMHBL: Ha OCHOBE aHalIM3a YCJIOBUS 3a/auyd
3aMyChIBaTh KPAaTKOE YCJIOBUE, BBISBISATH HENOCTAIONIME WM HU30BITOYHBIE JaHHbIE, BHIOMPAThH
3aKOHBI M (QOpMyJibl, HEOOXOJUMbIE Uil pEIIeHUs, IPOBOAUTH pPAcU€Thl U OLIEHHUBATH
PEATUCTUYHOCTD MOTYUYEHHOT0 3HaYeHUsI (PU3NUECKOM BETHUUHBI;

pacro3HaBaTh NpoOJEeMbl, KOTOPble MOXKHO PpEIIMTh IMpPH IOMOIIM (PHU3MUECKUX METOIOB,
UCIIOJIb3YSl ONMCAHUE MCCIEAOBAaHUS, BBIICIATH IPOBEPSEMOE IPEANOIOKEHUE, OLICHUBAThH
IIPaBWJIBHOCTh TOpSiAKA IPOBEINEHUS HCCIECJOBAHMS, J€laTh BBIBOABI, HHTEPIPETUPOBATH
pe3ysibTaThl HAOJIOIEHUH U OIIBITOB;

MPOBOAMUTH OMbBITHI MO HAOMIOAEHUIO (U3NYECKUX SBICHUN WM (PU3UYECKHX CBOMCTB TeI
(u3yueHue BTOpOro 3akoHa HbplOTOHA, 3aKOHAa COXpaHEHWsS HSHEPrUM, 3aBUCUMOCTb IepHOoja
Kos1ie0aHul NPYKUHHOTO MasiTHUKA OT MacChl rpy3a U )KECTKOCTHU MPY>KUHBI U HE3aBUCUMOCTh OT
aMIUTUTYAbl MalbIX KoJeOaHHi, MPSMOJIMHEHHOE paclpoCTpaHEHHE CBETa, pas3liokeHHe OerIoro
CBETa B CIEKTpP, M3YUYCHHE CBOMCTB HM300pa)XCHUS B IUIOCKOM 3€pKajie U CBOMCTB H300pa)KeHUs
IpeaMeTa B coOuparolei JuH3€e, HaOI0AeHNE CIUIOMIHBIX U JMHEHYAThIX CIIEKTPOB U3Iy4YEHUs):



CaMOCTOSTENIbHO COOMpaTh YCTAHOBKY W3 WM30BITOYHOTO Habopa oO0OpyJOBaHUS, ONUCHIBATH XOJI
OIIbITA U €r0 Pe3yJbTaThl, POPMYJINPOBATH BHIBOBI;

MIPOBOJUTH TMpPH HEOOXOIUMOCTH CEPHUI0 MPSIMBIX HM3MEPEHHI, OIpENelisis CpeiHee 3HaueHHe
U3MepsIeMoil BeNMWYHMHBI ((POKYCHOE paccTOssHHE COOMpAIoNIei JHMH3BI), 0OOCHOBBIBATH BBHIOOD
crioco6a n3MepeHus (M3MEPUTEIILHOTO PUOopa);

IIPOBOJUTh MCCJIEJOBAHUE 3aBUCHUMOCTEH (DU3MYECKMX BEJIWYMH C HCIOJIb30BAHUEM MPSMBIX
U3MepeHuil (3aBUCHMOCTh IMYTH OT BPEMEHH MpPU PAaBHOYCKOPEHHOM IBIKEHHH 0€3 HaudalbHOU
CKOpOCTH, NIepro/ia KoJeOaHN MaTeMaTHYEeCKOTr0 MasiTHUKA OT JUIMHbI HUTH, 3aBUCUMOCTH yIJla
OTPaKEHMs CBETa OT yIja MNaJeHUs M yIja MpeJoMJIeHUs OT yrIja HaJeHus): IUIAHUpOBaTh
UCCIIeIOBAaHNE, CaMOCTOSTEIbHO COOMpPATh YCTAaHOBKY, (PMKCHPOBATH Pe3yJbTAaThl MOIYYEHHOMN
3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH B BUJIE TAOIHUI ¥ TPaUKOB, JIeNIaTh BEIBOJIBI IO PE3yJIbTaTaM
HCCIIeIOBaHMS,

IIPOBOJUTh KOCBEHHBIE M3MEpeHMsI (U3NYECKUX BEIMYMH (CpelHAs CKOPOCTh U YCKOPEHHE Tena
IIPU PaBHOYCKOPEHHOM JIBUKEHHUHU, YCKOPEHHE CBOOOJHOIrO MajeHUs, *KECTKOCTb IPYXKHHBI,
KO3(QQUIMEHT TPEHUs CKOJIbXKEHUs, MEXaHHWdeckas paboTa M MOIIHOCTb, 4acTOTAa U IEPHOA
KoJIeOaHWH MaTeMaTHYeCKOTo M MPYKMHHOTO MasTHUKOB, ONTHYECKAas CUJIa COOMPAIOIIEH JINH3BL,
palMoaKTUBHBIA (OH): TUIAHUPOBATh M3MEPEHHs, COOMpaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY H
BBINOJIHATH U3MEPEHUS, CIeysl MPEUI0KEHHON MHCTPYKLUH, BBIYMCIATh 3HAYEHUE BEIMYUHBI U
aHAJTM3UPOBATh MOJYUYEHHBIE PE3YJIbTaThl C YUETOM 33aJJaHHOM MOTPELTHOCTH U3MEPEHUI];
co0Ir01aTh MpaBUiIa TEXHUKU 0€30IacHOCTH MPH paboTe ¢ 1abopaTOPHBIM 000PYI0BaHHEM;
pa3nuyaTh OCHOBHBIE IPU3HAKM H3YyYEHHBIX (U3MYECKUX MOJEJeH: MaTepuaibHas TOYKa,
a0COJIIOTHO TBEPAOE TEJI0, TOUCUHBIM HCTOYHUK CBETA, Iy, TOHKAs JINH3a, [IJIaHeTapHasi MOJIENb
aToMma, HyKJIOHHAsi MOZIETTb aTOMHOTO S/Ipa;

XapaKTepU30BaTh TMPUHIMIEI JIEHCTBHA HM3YYEHHBIX NPUOOPOB W TEXHUYECKHX YCTPOMCTB C
OMOpOii Ha WX OMHUCAaHUSA (B TOM YHCJE: CIUIAOMETP, JATYUKH TIOJIOKEHUS, PACCTOSHHUA H
YCKOPEHHsS, paKeTa, »HXOJIOT, OYKH, TIEepPHCKOM, (OToanmapar, ONTHYECKHE CBETOBOJEI,
CIIEKTPOCKOI, J03UMETp, Kamepa BuiabcoHa), MCIONB3ys 3HAHUS O CBOWCTBaX (pU3MUECKHX
SBJICHUH U HE0OXO0AMMbIE (PU3NYECKHE 3aKOHOMEPHOCTH;

UCTONB30BAaTh CXEMbl M CXEMAaTHYHBbIE PHCYHKH W3yYEHHBIX TEXHHYECKHX YCTPOWUCTB,
M3MEPUTENIBHBIX TPHUOOPOB U TEXHOJIOTMYECKHX MPOLIECCOB MPU PELICHUH Y4eOHO-TPAKTHUECKUX
3aja4, ONTUYECKHE CXEMBI IS TIOCTPOCHHUS HM300paKeHUH B TUIOCKOM 3epKajie M COOHMparomien
JIUH3E;

NPUBOAUTE TPHUMEPHl (HAXOAUTh WHGOPMALMIO O NpUMepax) MPAKTUYECKOrO MCIOIb30BAHUS
(bu3MYECKUX 3HAHMIA B TOBCEHEBHOM JKU3HH TSI 0OecTiedeHrsI 0€30MacHOCTH MPU OOPAIEHUH C
npubopaMu W TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHHs 3/J0pOBbS M COOJIOAECHUS HOPM
9KOJIOTHYECKOT0 MTOBEICHUS B OKPYIKaIOIIEH Cpese;

OCYIIECTBIISITh MOUCK MHPOpMauu (HU3NIECKOTO cojepkaHust B VHTEpHETe, caMOCTOSTEIHHO
(bopMyIHpys TIOMCKOBBIH 3allpoCc, HAXOIUTh IYTH OIPENENICHUS JOCTOBEPHOCTH TOIYYECHHOU
MH(POPMALIUU Ha OCHOBE UMEIOIINXCS 3HAHUM U JTOMOJHUTENIbHBIX HCTOYHUKOB;

UCMOJNb30BaTh MpPHU  BBIIOJHEHWH Y4YEOHBIX 3aJaHU  HAyYHO-NOMYJSPHYIO JIUTEpaTypy
(GU3NIECKOTO COJEpKaHMs, CHpPaBOYHBIE MaTepHaibl, pecypchl cetn VHTepHeT, BIaneTh
npuéMamMu KOHCHEKTHPOBAHUS TEKCTa, IMpeoOpa3oBaHuss HH(POpMAIMKM W3 OJHOM 3HAKOBOM
CHCTEMBI B IPYTYIO;

CO3/1aBaTb COOCTBEHHbIE IMCbMEHHBIE U YCTHbIE COOOLICHHS Ha OCHOBE HH(pOpMAIUHU U3
HECKOJIbKUX HMCTOYHUKOB (DU3MYECKOTO COAEp)KaHUs, MyOIWYHO TMpPEICTaBIsATh Pe3yIbTAThI
IIPOEKTHOM WJIM HUCCIEA0BAaTEIbCKOW JEATEIbHOCTH, I[P 3TOM TI'PaMOTHO MCIIOJIb30BaTh
W3yYEHHBI MOHATUHHBIN anmapaTr MU3y4yaemoro paszaena (U3MKH M COINPOBOXAATh BBICTYIUICHHE
Ipe3eHTalMen ¢ ya€ToM 0COOEHHOCTEH ay JTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoaudecTBO 9acoB

'eD)

Ne HaumeHnoBaHue pa3iesioB 4 TeM (
KonTtpoasnbie | IlpakTudyeckue
n/n MPOrpaMMbI Bcero 0
padoThbI padoThI
Pa3zpnen 1. ®dusuka u eé posib B IO3HAHUHU OKPY/KAKIIEr0 MUpPa
E
1.1 ®du3znkKa - HayKa 0 Ipupoze 2 b
E
1.2 du3nyecKre BeITUYNHbI 2 1 h
. E
1.3 EcTecTBEeHHOHAY4YHBIN METOJI TO3HAHHUS 2 1 h
Uroro no pazneny 6
Paspen 2. IlepBoHavabHbIe CBeIEeHUS 0 CTPOCHHMH BelIleCcTBA
E
2.1 CrpoeHue BemecTBa 1 b
29 JIBM)KeHUE U B3aUMO/JICHCTBUE YACTHI] ) 1 E
' BEIECTBA h
E
23 ArperaTHble COCTOSIHHSI BEILIECTBA 2 h
Hroro no pazaeny 5
Paznen 3. /IBuskeHue U B3auMogecTBUE TeJl
E
3.1 Mexanuyeckoe ABUKEHUE 3 h
E
3.2 Huepuus, macca, IOTHOCTD 4 1 h
33 Cuna. Buael cun 14 1 2 E




Hroro no pazaeny 21
Pa3znen 4. /laBiienne TBEPABIX TeJl, dKMIKOCTEH U ra3oB
41 Hasnenue. Ilepenaya nasnenus TBEPABIMU 3 F
' TeJIaMHU, )KUJIKOCTSIMHU U ra3amMu h
4.2 JlaBineHue xKuJIKOCTH 5 ﬁ
E
4.3 ATtmocdepHoe naBieHHE 6 h
44 JleficTBHE KUIKOCTH U ra3a Ha IMOrpyKEHHOE 7 5 3 E
B HUX T€JO h
Uroro no pazaeny 21
Pa3pnen 5. Pa6oTra u MOIIHOCTB. DHeprus
5.1 Pabora 1 MOIITHOCTE 3 1 E
E
5.2 IIpocTbie MEXaHU3MBI 5 1 h
E
53 Mexanuyeckas dHEpIrus 4 1 1 b
Hroro no pasneny 12
PesepBHOE Bpemst 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 12
8 KUIACC
KosnuyectBo yacos :
HanmMeHoBaHMe pa3/ieioB U TeM (
Ne n/m Kontpoabubie | IlpakTuuyeckue
NMporpamMmbl Bcero ¢
padoThbI padoThbI




Pazgea 1.

TenoBble ABJIeHUA

1.1 CrpoeHue 1 cBOMCTBA BEIIECTBA 7 :
]
1.2 TerutoBble IpOLIECCHI 21 1 5 |
Htoro no pazneny 28
Pa3znen 2. DiiekTpryeckre 1 MArHUTHbIE SIBJICHUS
21 DNEeKTPUYECKUE 3apsi/ibl. 3apsKEHHBIC Tela 7 | ]
' U UX B3aMMOJIENCTBUE I
2.2 [ToCTOSIHHBIN IEKTPUIECKUI TOK 20 2 7 :
2.3 MarsuTHbI€ SIBICHUS 6 1 1.5 :
]
24 DNeKTpOMarHuTHAsT HHIYKIIHS 4 l
Wroro no pazneny 37
PesepBHOe Bpems _ 3 _
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 14.5
9 KIIACC
KoanuecTBo yacon Z
HanMeHnoBaHue pa3ieioB U TeM (
Ne i/m Konrtpoasnbsie IIpakTnueckue
MpPOrpaMMsbl Bceero (
padoThI padoThI |
Pa3nen 1. Mexanu4veckue siBJIeHUs!
11 MexaHn4uecKoe ABIKEHNE U CIIOCOOBI €r0 10 1 ]
' OIUCAHUS I
1.2 B3auMoeiicTBue Ten 20 1 3 :




1.3 3aKOHBI COXPAHEHUS 10 |
Wroro no pazneny 40
Pa3nen 2. Mexanuveckne Ko0J1e0aHUA U BOJTHBI

2.1 Mexannyeckue KojebaHus 7 :

2.2 MexaHn4ecKkue BOJIHbI. 3BYK 8 :
Hroro no pasneny 15

Pa3neu 3. DjieKTpOMArHUTHOE M0J1€ M 3JIEKTPOMAarHUTHbIE BOJTHBI

DNEeKTPOMArHUTHOE TMOJIE U

3.1 6
AJIEKTPOMAarHUTHBIE BOJIHBI 1
Utoro no pazneny 6
Pa3nea 4. CBeToBbIe ABJIeHUSA
]
4.1 3aKOHbI pacpOCTPAHEHUS CBETA 6 |
]
4.2 JIuH3BI U ONITHYECKUE MPUOOPHI 6 |
]
4.3 Paznoxenue 6e10ro cBera B CIIEKTP 3 |
Uroro no pazaeny 15
Paznen 5. KBaHnToBbIe siBJIeHUSs
]
5.1 Hcnyckanue v noraomeHue cBeta aToMoM 4 |
]
5.2 CtpoeHne aTOMHOTO fAJipa 6 |
]
5.3 SnepHbie peakuuun 7 |




Hroro no pazaeny

17

Pa3znea 6. [loBTopuTe1bHO-00001IaK0IIMIA MOAY b

6.1

[ToBTOpenue n 0000IIEHHE COIEPIKAHUS
Kypca ¢usnku 3a 7-9 kiace

[pe—

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102 3

27

NHOYPOYHOE INVTAHUPOBAHUE
7 KUIIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KoHnTtpoibHbIe

Bcero
padoThI

IIpakTHyeckue
padoThI

Ja

n3)

®u3nka — Hayka o npupone. JBneHus
npupoasl. PU3NUECKUE SBICHUS

MCX&HI/ILIGCKI/IC, TCIIJIOBBIC, DJICKTPUICCKHUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBEIC ABJICHHUA

duznyeckue BEIUIUHBI U UX HU3MCPCHUC

VYpok-uccnenosanue "M3mepenne
TEMIEPATyPbl IPU MOMOILH KHJIKOCTHOTO
TEPMOMETPA U JaTYUKA TEMIEPATYPHI"

Kak ¢usuka u apyrue eCTeCTBEeHHbIE HAYKU
M3Yy4aroT npupoy. EcTecTBeHHOHAYYHBIN
MeTo] Mo3HaHus. Onucanue pU3nIecKux
SIBJICHUN C ITOMOIIBIO MOAECIIEN

VYpok-uccnenosanue "IIpoBepka runoTe3sl:
JATBHOCTP MOJIETA MIApUKa, MyIIEHHOTO
TOPU3OHTAIILHO, TEM OOJIbIIIE, YeM OOJIbIIe




BbICOTA ITycKa"

Ctpoenue BemecTBa. ONbITHI,

7 JTIOKa3bIBAIOIINE TUCKPETHOE CTPOCHHE
BEILECTBA

8 JIBMyKeHHEe 4acTHIl BEIEeCTBA
VYpoxk-uccinenopanue «OMNbITHI O

9 HAOJI0/ICHUIO TETNIOBOTO PACIIMPEHHUS
ra3oB»

10 ArperaTHble COCTOSIHMSI BELLIECTBA
B3auMocBsA3b MeX 1y CBOMCTBAMHU BEILIECTB B

1 Pa3HBIX arperaTHbIX COCTOSIHUSIX U UX
ATOMHOMOJIEKYJISIPHBIM CTPOCHHEM.
Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIbI

12 Mexanunyeckoe aBuxeHue. PaBHomepHoe u
HEpPaBHOMEPHOE JBUKEHUE

13 Ckopoctb. EnunuIbr ckopocTu

14 Pacuer myTH ¥ BpeMeHM IBH>KEHHS
Wuepuust. 3akon nHepuuu. Bzaumoneiicreue

15 TEJ KaK MPUYMHA U3MEHEHHS] CKOPOCTHU
JBIDKCHUS TETT

16 IImoTHOCTE BemiecTBa. Pacuet Macchel u
o0BeMa Tena 1o ero MIOTHOCTH

17 JlaGopaTtopHas pabota «OmnpeneneHue
IJIOTHOCTH TBEPAOIO TEJIa

13 Pewienue 3amau no reme "IlnoTHocTh
BemecTna"

19 Cula KaK XapaKTepUCTUKa B3aUMOJICHCTBUS

ten. Cuna ynpyroctu. 3akoH ['yka




JlaGopatopHas pabota «/3yuenue

20 3aBHCUMOCTH pacTshKeHus (edopMaryn)
MPY>KUHBI OT MIPUIIOKEHHON CHIIBI»

21 SBnenune Tarorenus. Cuia TSHKECTH
CBs13b MEX]ly CUJION TSKECTH U MAcCOM Tela.

22 Bec Tena. Pemenue 3aga4y o teme "Cuia
TSKeCTH"

” Cuia TSOHKECTH Ha IPYTHUX TUTaHeTax.
dusnuecKkre XapakKTePUCTUKH IITAHET

24 Nsmepenue cuit. Jlunamomerp

25 Bec tena. HeBecomocTh

%6 CrnoxeHue IByX CHWJI, HalPaBJIEHHBIX 10
OJHOM mpsiMOM. PaBHOIEMCTBYIOIIAS CUIT

7 Pemienue 3agau mo Teme
"PaBHonelicTByrOIasA cun'

73 TpeHue CKOJIbKEHUS U TPEHHUE TTOKOSI.
Tpenue B IpUpoie U TEXHUKE
JlabopaTtopHas pabora «3yueHue

79 3aBUCHUMOCTH CUJIbI TPEHHS CKOJIbKEHHS OT
CHJIBI JABJICHUS U XapaKTepa
CONPUKACAIOLIUXCS TOBEPXHOCTEI

30 Pemenue 3agad Ha onpenenexHue
PaBHOAECHCTBYIOIIEH CHIIBI
Pemenune 3aga4d mo remam: «Bec Temnay,

31 «I"paduueckoe n3obpakenue cum», « CUibh»,
«PaBHOAEUCTBYIOIIAS CHID»

Konrponbnas pabora nmo remam:
32 «MexaHnueckoe ABMKEHHE», «Macca,

IUIOTHOCTBY, «Bec Tenay, «I'padudeckoe




n3o0paxenune cum, « CHITbD

Hasnenue. CriocoObl YMEHBIIICHHSI U

33 YBEJIMYEHUS 1aBICHUS

34 JlaBneHue rasa. 3aBUCMMOCTbD JaBJICHUS Ta3a
0T 00bEMa, TeMIepaTypbl

35 [Tepenaua naBneHus TBEPABIMH TEIIAMH,
KUJKOCTSIMU U razaMu. 3akoH [lackans

16 JlaBieHue B )KHIKOCTH U ra3e, BbI3BaHHOE
NECTBUEM CUJIBI TSHKECTH

37 Pemenue 3anau o teme «JlaBienue B
SKUIKOCTH U raze. 3axoH Ilackamsy

38 CooOmaromuecs cocybl

39 lMunpaBnuueckuii npecc

40 Manomertpsl. I[lopiiHeBON KUAKOCTHBIN
Hacoc
Atmocdepa 3emuu. [puunnel

A1 CYILLIECTBOBaHMSI BO3IyIIHON 000JI0YKH
3emiu. 3aBUCUMOCTb aTMOC(EPHOTO
JTABJICHUS OT BBICOTHI HAJl YDOBHEM MODSI

42 Bec Bo3ayxa. ATmocdepHoe naBieHue

13 N3mepenue atmocdeproro aasinenus. OmbIT
Toppuuennu

44 3aBUCHMOCTh aTMOC(HEPHOTO JaBJICHUS OT
BBICOTHI HaJl YPOBHEM MOpPS

45 bapometp-anepouna. ATMochepHoe 1aBiIeHHE
Ha Pa3IMYHbIX BHICOTAX

46 Pemenue 3anay mo Teme "ATtmochepHoe




nasieHue"

I[eflCTBHe JKHUIAKOCTHU U I'a3a Ha IIOTPYIKCHHOC

47
B HUX TeJO. ApXHMeI0Ba cuiia
Jlaboparophas pabora «Onpesenenue

48 BBITAJIKUBAOIIECH CHUIIbI, IEHCTBYIOIIEH Ha
TEJO, MOTPY>KEHHOE B KUAKOCTH)»
JlaGopartopHas paboTa 1o Teme

49 «HMccnenoBanue 3aBUCMMOCTH Beca Tejla B
BOJI€ OT 00bEMA MOrPYKEHHOH B JKUJKOCTb
YacTH Tea»

50 [InaBanue ten
JlaGoparopnas pabota "KoHcTpynpoBaHue

51 apeoMeTpa WM KOHCTPYUPOBAHUE JIOAKU U
onpeneneHue e€ rpy30noIbEMHOCTH"
Pemenue 3anay no Temam: «IlnaBanue

52 cynoB. Bo3nyxomnnaBanuey, «Jlapienne
TBEPABIX TeJ, KUIKOCTEH U ra30B»

53 Mexannueckas pabota

54 MomHocTs. EaquanIis MOIHOCTH

55 VYpoxk-uccienopanue "Pacyér MOITHOCTH,
pa3BUBaEMOM MPHU MOIBEME 10 JIECTHHILIE"

56 IIpocteie Mexanu3Mmsbl. Peryar. PaBHoBecue
CHUJI Ha pbluare
KoHnTtponbHas pabota o teme «/laBnenue

57 TBEPABIX TeJ, KHUIKOCTEH U ra3ony /
Bcepoccuiickas npoBepouHas paboTa

53 PesepBHbIii ypok. PaboTa ¢ Tekctamu mmo

TeMme «/laBieHue TBEPIBIX Te, )KUJIKOCTEN U




ra3oBy» / Bcepoccuiickas mpoBepouHas
paborta

Pbruaru B TexHHKe, OBITY U IPUPOJE.

59 JlabopaTtopHas pabota «lccnenoBanme 1 0.5
YCJIOBHI paBHOBECHSI pbIyara

60 Pentenue 3amau no teMe «Y CIOBUS |
paBHOBECHS pblyara
KoaddunmenT monesHoro neicTust

61 Mexanm3ma. JlaboparopHas pabora 1 0.5
«3mepenne KIIJI HaKIOHHOM TIOCKOCTH»

2 Pemenne 3ama4d no teme "Pabora, |
MortHocTh, KIT/"

63 Mexanuueckas sHeprus. Kunernueckas u |
MOTEHIMATbHAS SHEPTUS

64 3aKOH COXpaHEHUs] MEXaHUYECKON SHEprUun 1
YPpOK-3KCIEPUMEHT MO TEME
"DKCIEpUMEHTAIEHOE OIIPEIEIICHHUE

65 W3MEHEHHUS KHHETHYECKOU U IMTOTCHIINAILHOMN 1 1
SHEPI'UH MPU CKATBIBAHUU TEJIA 10
HAKJIOHHOM IJIOCKOCTH"

66 KonTponbHas pabota mo Teme «Pabota u |
MOILHOCTb. DHEPTU»

67 Pe3epBHblii ypok. Pabora ¢ Tekcramu o |
TeMme "MexaHnuyeckoe IBHKeHue"

68 PezepHblil ypok. Pabora ¢ TekcTamu mo 1
teme "Pabota. MomHocTs. DHeprus"

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 12




8 KUIACC

KoaudecTBO 9acoB

Ne Ja
Tema ypoka Kounrpoabnbie | IlpakTHueckue
n/n Bcero H3)
padoThbI padoThbI
OcHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-
1 KMHETUYECKON TEOPUH U UX OTBITHBIE 1
MOATBEPKICHUS
2 Macca u pazMep aTOMOB U MOJIEKYJI 1
3 Mojaenu TBEPIOTO, KUJKOTO U |
ra3000pa3HOro COCTOSTHUM BEIIECTBA
OObsicHeHnE CBOMCTB TBEPAOTO, JKUIKOTO U
4 ra3000pa3HOro COCTOSTHUI BellecTBa Ha |
OCHOBE IOJIOKEHUHN MOJIEKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrannnueckue u amopdHbie Tena 1
6 CmaunBaHuE U KallWUISIPHOCTb. |
[ToBepxHOCTHOE HATSKEHHE
7 TenoBoe paciIMpeHue U CKaThe 1
g Temnepatypa. CBsi3b TeMIiepaTyphl CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHUS YACTHUIL
9 BryTtpennsisa sneprusi. CnocoObl ©3MEHEHUS |
BHYTPEHHEHN SHEPIUU
10 Buasl Temionepenauu 1
VYpok-koudepennus "IIpakTuyeckoe
11 HICIOJIL30BAHME TEILUIOBLIX CBOWCTB BEIIECTB 1 1

1 MaTepHAJIOB B LIETSAX dHEprocOepekeHus "




12

KoanyecTBO TEIIOTEHL. yI[CJ'ILHaSI
TCIINIOEMKOCTD

13

YpaBHEHHE TEIIOBOTO OaaHca.
TermnooOMeH U TeII0BOE paBHOBECHUE

14

JlaGoparopnas pabota "HccienoBanue
SIBJICHHSI TETLTIOOOMEHA MPU CMENTMBAHUN
XOJIOJTHOM U ropsiueit BOIbI"

15

Pacuer konnuecTBa TCIIJIOTHI, HCO6XOZ[I/IMOFO
AJId Harp€BaHus TEJIa U BBIACTIACMOTIO UM
IpU OXJIAXKJACHUN

16

17

JlaboparopHas padora "OmnpeneneHue
YACIBHON TEIIOEMKOCTH BelecTBa"

3HeprI/I$I TOIIMBA. Y JieNbHas TEIJoTa
CropaHus

18

IInaBneHue U OTBEpICBAHNE
KPHUCTAJLINYECKUX TeJl. Y IeNIbHAasl TEeIIoTa
IUTaBJICHUS

19

20

JlaboparopHas padora "OmnpeneneHue
YACIBbHOW TEIJIOTHI TUIABJICHUS Jibaa"

[TapooGpazoBaHue U KOHIEHCAIHS.
Hcnapenue

21

Kunenune. YneapHas Temiora
napooOpa3oBaHus U KOHACHCAIINU.
3aBUCUMOCTh TEMIIEPATYPhl KUIIEHUS OT
aTMoc(hepHOro naBiIeHUS

22

Bnaxxnocts Bo3ayxa. JlaboparopHas pabota
"OnpenesieHe OTHOCUTEIBHOM BIAXHOCTH
BO3yXa"

23

Pemenue 3aay Ha onpeeieHne BIaKHOCTH
BO3JIyXa




[TpuHIUIBI paOOTHI TETIJIOBBIX JABUraTENCH.

24 [TapoBas TypOuna. /[Burarens BHyTPEHHETO
CrOpaHusl

)5 KIIJI rermoBoro asurarens. TemioBsie
JIBUTATEIH U 3allluTa OKpY’Karolel cpepl

26 3aKOH COXpaHEHUs U MIPEBpAILEHHs SHEPTUU
B TEIJIOBBIX Mpoleccax
[ToaroroBka Kk KOHTPOJIBHOU pabOTE MO TEME

27 "TeruioBble siBIeHUS. MI3MeHeHHe
arperaTHbIX COCTOSIHUI BeriecTa"
KonTtponsHas pabora no Teme "TemnoBbie

28 ABJICHUs. MI3MEHEHHEe arperaTHbIX COCTOSIHUN
BeniecTa"

29 Onexrpuszanus Tei. J[Ba pona
JJIEKTPUUECKUX 3apsI/IOB

30 Ypok-uccnenoBanue "DaeKTpU3ALMS TEI
WHAYKIHEH U IIPU CONTPUKOCHOBEHUN"

31 B3aumopeiicTBre 3apsyKeHHBIX TEJl. 3aKOH
Kynona
Onexrpuueckoe none. HanpsskeHHOCTH

32 aneKkTpudeckoro nosis. Ilpunnun
CYNEPHO3UINH IEKTPUUECKUX MOJIeH

3 Hocurenu anexTpuueckux 3apsioB.
OnemeHTapHbId 3apsaa. CTpoeHHne aToMa

34 [TpoBOAHMKY U TUAIIEKTPUKHU. 3aKOH
COXPaHEHUS AJIEKTPUUECKOro 3apsaa

35 Pewrenue 3an1a4 Ha IPUMEHEHUE CBOMCTB
IIEKTPUYECKUX 3apsiA0B

36 DNEKTPUUECKU TOK, YCIOBUS €TI0

cyuiectBoBaHusl. UcTOUYHUKHN




SJICKTPUYICCKOT'O TOKa

37

JIeficTBHS DIIEKTPUYECKOTO TOKA

38

VYpok-uccnenosanue "JleictBue
3JICKTPUYECKOTO TIOJISI HA TPOBOTHUKH H
JTUBJIEKTPUKNA"

39

DJIEKTPUYECKUI TOK B METAJIAX, KUJIKOCTSIX

H rasax

40

41

42

DJeKTpruYecKast erb U €€ COCTaBHBIC YaCTH
Cuna toka. JJabopaTtopHas pabota
"M3MepenHne u peryaupoBaHue CHIIbI TOKA"
DeKTpuyecKoe HanpsikeHue. BonbTmerp.

JlaGopaTtopHas pabora "M3mepeHue u
pEryJIMpOBaHUE HaNpsKeHus"

0.5

0.5

43

44

45

CornpoTHBiIeHHE POBOAHUKA. Y ACIBHOE
COINPOTHBIICHUE BEILIECTBA

JlaGopatopHas paboTa "3aBUCUMOCTb
AIEKTPHUYECKOTO COMTPOTHBIICHHSI

MPOBOHHKA OT €TO JIJTHHBI, TUTOIIA M
MOTIEPEYHOr0 CeueHus U Marepuana’

3aBUCUMOCTD CHJIbI TOKA OT HAIPSKEHUS.
3akon Oma aJid yyacTKa 1enu

46

JlaGopaTtopHnas pabota "VccnenoBanue
3aBUCHUMOCTH CUJIbI TOKA, UAYUICTO YCPE3
PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U
HampsKEHUs Ha pesucrope”

47

HOCJ’IG,I[OB&TGJ'IBHOC " napajijiCJIbHOC
COCIMHCHUS ITPOBOJHUKOB

48

JlabopaTtopHas pabora "lIpoBepka nmpaBuia
CJIO’KEHUS HAIIPSDKEHHUHA TIPU
MIOCJIEIOBATEIIEHOM COCTMHEHUH JIBYX




pe3ucTopoB”

49

JlabGopaTtopHas pa6ora "l[IpoBepka nmpaBuia
JUISL CHJIBI TOKA TIPH MapaljieIbHOM
COEIMHEHHUH PE3UCTOPOB"

50

Pemenue 3ana4 Ha npuMeHeHue 3akoHa Oma
JUISL Pa3JIMYHOTO COSAMHEHUS TPOBOAHUKOB

51

52

53

PaboTa 1 MOUTHOCTB NEKTPHUECKOTO TOKA.
3akon J[xoyns-Jlenma

JlaGopaTtopHas pabota "OnpeneneHue
paboThI ¥ MOIIIHOCTH DJIEKTPUYECKOTO TOKa"

DneKTpUUeCcKre HENH U MOTPeOUTEIN

3eKTpUYecKoi sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

54

55

56

ITocTossHHBIE MATHUTEI, X B3aNMOJICHCTBHE
Ypok-uccnenosanue "M3ydyeHue nouein
IMOCTOSSHHBIX MarHuTOB"

MaruuTtHoe 1oJie. MarautHoe nose 3eMiau U
ero 3Ha4YeHME IS KU3HU Ha 3eMIiie

57

[ToaroroBka Kk KOHTPOJIBHON pabOTE MO TEME
"DnexkTpuduecKue 3apsabl. 3apsSKEHHbIE Tela
" UX B3auMojencTBud. IlocToIHHEBII
AIIEKTPUYECKUNA TOK"

58

KonTponbHas pabota mo Teme
"DrekTpuUecKue 3apsiabl. 3apsHKEHHBIE Tela
" UX B3anMojencTBud. IlocTOSIHHBII
anekTpuyeckuil Tok" / Beepoccuiickas
poBepoyHas pabora

59

PesepBHeIit ypok. Pabora ¢ Tekcramu o
teme "llocTosHHBIN AeKTprYecKuil ToK" /
Bcepoccuiickast mpoBepouHas paboTta




OmneiT OpcTrena. MarautHoe nosie

60 AJIEKTPUUECKOr0 ToOKa MaruutHoe mnoJe 1
KaTYIIKA C TOKOM
[TpuMeHeHne 3IeKTPOMarHUTOB B TEXHHUKE.
61 JlaGopatopHas pabota "M3yueHue neHCTBUS 1 0.5
MarHMTHOTO MOJIsI Ha IPOBOAHUK C TOKOM"
DNEeKTPOABUTATEh IOCTOSIHHOTO TOKA.
Hcnonp3oBaHue 31eKTpoaBUTaTesieii B
62 TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE. 1
JlaGoparopHas pabota "KoHcTpyrpoBaHue u
U3y4eHUEe PaOOTHI SJEKTPOABUTATEIS "
63 OnbiThl Papajies. 3aKOH JIEKTPOMATHUTHOM |
naaykuuu. [lpasumno Jlenna
Onektporereparop. CrocoObl MoTyYeHUs
64 3JIEKTPUUECKON S3HEPTUU. DIEKTPOCTAHIINHI 1
Ha BO30OHOBIIIEMbIX UCTOYHHKAX SHEPTUU
65 [TonroroBka K KOHTPOJIBHOM paboTe MO TeMe 1
"DJIEKTPUUECKHE U MAaTHUTHBIC SIBJICHUS"
66 KontponbHas paboTa o reme | 1
"DJIeKTpUYECKHE U MATHUTHBIE SIBJICHUS"
67 Pe3epBHblii ypok. PaboTa ¢ TekcTamu o 1
teme "TeruoBble siBneHus"
68 Pe3epBHblii ypok. PaboTa ¢ TekcTamu o |
teMe "MarautHble sBIeHUs"
OBULIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 14.5
9 KIIACC
KoimuecTBo yacos
Ne Jan
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3y
padoThbI padoThbI




Mexanunueckoe aBHKeHUE. MarepuanbHas

1
TOUYKa

) Cucrema orcyera. OTHOCUTENBHOCTD
MEXAHUYECKOTO IBUKCHUS

3 PaBHOMEpHOE PSAMOJIMHEMHOE IBUKEHUE

4 HepaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE.
CpenHsisi ¥ MTHOBEHHAsI CKOPOCTh

5 IIpssMonnHEHOE PaBHOYCKOPEHHOE
JIBOKEHUE. Y CKOPEHUE
CKOpOoCTh PSIMOJIMHEUHOTO

6 paBHOYCKOpEHHOTO JBMXeHus. [ paduk
CKOPOCTH
JlaGopatopHas pabota "Onpenenenue

7 YCKOpEHHUS Tella IIPU PABHOYCKOPEHHOM
JBUKECHHUH 110 HAKJIIOHHOM TIOCKOCTH"

8 CBobOoauoe nanenune teir. OnsITel ['annies
PaBHOMEpHOE IBUYKEHHE 110 OKPY>KHOCTH.

9 [Tepuon n wactora obpamienus. JInaeitHas u
YTJI0Bast CKOPOCTHU

10 LleHTpOoCTpEMUTENILHOE YCKOpPEHUE

11 Ilepsbriit 3akoH HeroTOHA. BekTop cuibl

12 Bropoii 3akoH HeroTOHA.
PaBHOelicTBYIOIIAsA cHita

13 Tpernii 3akoH HerotoHa. Cynepno3unus cui

14 Penienue 3a1a4 Ha IPUMEHEHUE 3aKOHOB

Hrrotona




15

Cuiia ynpyroctu. 3akoH ['yka

16 Pemenue 3anay no reme «Cuina ynpyrocti»

17 Jlaboparopuas padora «Onpenenenue
JKECTKOCTHU MPYKUHBD)

18 Cuna TpeHus

19 Pemenue 3amau no teme «Cuma TpeHUsD»

20 JlabopaTtopHas pabota "Onpenenenue
Kod(duIueHTa TPEeHHsI CKOJIbXeHUS"

)1 Pemenue 3amau no teme "3akonsl HeroToHa.
Cuia ynpyroctu. Cuina TpeHus"

2 Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUs
Ypok-koHpepenuus "J{BrkeHne Temn BOKPYT

23 rpaBuTanmoHHoro nenrpa (ConHeunas
cucrema). ['amaktuxu"

24 Pemenne 3amad o teme "Cuiia TSKECTH U
3aKOH BCEMUPHOTO TATOTEeHUs"

75 IlepBasg kocMHUecKasi CKOPOCTb.
HesecoMocTs u neperpysku
PaBHOBECHE MaTepUaIbHOM TOUKHU.

2% AbcomoTHo TBEpIOE Teno. PaBHOBecue
TBEPJOTO TeJIA C 3aKPETUIEHHONW OCBIO
BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn
PaBHOBecue maTepualbHOU TOUKHU.

7 AbcomoTtHo TBEpIOE Teno. PaBHOBecue
TBEPIOTO TeJIA C 3aKPEIUIEHHON OCBIO
BpaieHusi. MomeHT cuiibl. LleHTp TsxecTn

28 Peuienue 3anau no reme "MOMEHT CHIIBI.




Lentp Tspxect"

[TonroroBka K KOHTPOJIBHOM paboTe MO TeMe

29 "MexaHN4eCKOe IBUKECHUE.
Bs3aumoneiictBue Ten"
KonrtponbHas pabora o reme

30 "MexaHN4eCcKoe IBUKECHUE.
Bs3aumoneiictBue Ten"
Nmnynbc Tena. Mmynbe cuibl. 3aKOH

31 COXpaHEHUs UMITyJIbCa. YIPyroe u
HEyIpyroe B3auMOJCICTBUE

1 Pemienue 3amau mo teme "3aK0H COXpaHEHUS
umnyJbca'

1 Ypok-koH(pepeHnus "PeakTuBHOE TBUKEHHE
B MPUPOJIE U TEXHUKE"

34 Mexanuveckas paboTa U MOIITHOCTh

15 PaGoTa cuiibl TSDKECTH, CUITBI YIPYTOCTH U
CHUJIBI TPEHUS
JlaGopaTtopHnas pabota «OmnpeneneHue

36 paboTHI CHIIBI TPEHHS TIPU PABHOMEPHOM
JBUKEHHUH TeJa [0 TOPU30HTAIbHOM
MOBEPXHOCTU»

37 Cas13b sHepruu u padotsl. [loTeHManpHas
SHEPTUSA

18 Kunernueckas sneprus. Teopema o
KHMHETUYECKOW SHEPTUH

39 3aKOH COXpaHEHUs PHEPTUHM B MEXAHUKE

40 JlaGopatopHas pabota «/3yueHue 3akoHa
COXPaHEHHUS SHEPT U

41 KonebarenpHoe ABMKEHUE U €TO




XapaKTePUCTHKH

3aryxatomye kojaeoanus. BeiHyKIeHHBIC

42
kosiebanus. Pe3onanc

43 MaremaTnueckuii ¥ Npy>KMHHBIM MasgsTHUKH
VYpok-uccnenoBanue «3aBUCUMOCTb NEPUOIA

44 KOJICOAHUH OT JKECTKOCTH MPYKHHBI U MacChl
rpy3a»

45 I[TpeBpalieHre HEPTUU IPU MEXAHUYECKUX
KoJIe0aHUIX
JlaboparopHast pabora «Onpenernenue

46 YacTOTHI U NIEpH0/1a KoieOaHui Npy>KUHHOTO
MasiTHUKa»
JlabopatopHas pabota «IIpoBepka

47 HE3aBUCHMOCTH TIepro/a KojeOaHuii Ipys3a,
MOJIBELIEHHOT'O K HUTH, OT MacChl Ipy3a»
Mexannueckue BosHbl. CBOMCTBA

48 MEXaHU4eCKUX BOJIH. [IpoonbHbIe 1
MIOTIEPEYHbIE BOJIHBI

49 VYpok-koH(pepeHuus "MexaHMUECKHE BOJIHBI
B TBEpOM Tene. CelicMuuecKkue BOJIHbI"

50 3ByK. PacripocTpaHeHne u oTpakeHue 3ByKa

51 Ypok-uccienoBanue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT YaCTOTHI"

57 I'pOoMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC

53 VYpok-koHpepeHus "YnbpTpa3Byk u
nH(}pa3BYyK B MPUPOJEC U TEXHUKE"
[ToaroToBka Kk KOHTPOJIBHOM paboTe 1o Teme

54 "3akoHbI cOXpaHeHus. MexaHuueckue

KOJIeOaHUs U BOJIHEI"




55

KonrponbHas pabora no treme "3akoHbl
COXpaHeHHs. MexaHn4yecKne KoJieOanus u
BOJIHBI"

56

DJIEKTPOMArHuTHOE TOJIE.
3H€KTpOM3FHHTHBI€ BOJIHBI

57

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

58

Ypoxk-konpepenuus "lkana
SJICKTPOMArHMTHBLIX BOJIH. Wcnonp3oBanue
SJICKTPOMArHUTHBIX BOJIH IJIA COTOBOM
cBs3H"

59

60

61

VYpok-uccnenosanue "M3yueHnue cBOCTB
SJICKTPOMATrHUTHBIX BOJIH C ITIOMOIIBIO
MoOuIpHOTO Tenedona"

Peimenue 3aa4y Ha onpeiesieHUe YaCcTOThI U
JUTMHBI 37IEKTPOMArHUTHOM BOJIHBI
DneKTpOMarHuTHas IpUpoJia CBETa.
CxkopocTtb cBeTa. BonHOBBIE cBOMCTBa cBETa

62

Hcrounnku ceera. [Ipsamonnneiinoe
pacnpocTpaHenue csera. 3arMeHust CosHua u
JIynbl

63

3aKoH OTpaXkeHMs cBeTa. 3epkana. Penienue
3a]a4 Ha IPUMEHEHHUE 3aKOHa OTPaKEHUS
CBETa

64

HpeJIOMHeHI/IC cBeTa. 3aKOH IMPCIIOMJICHU A
CB€Ta

65

ITonmHOE BHYTpEHHEE OTpaKEHHUE CBETA.
Hcrionb3oBaHne MOJIHOTO BHYTPEHHETO
OTPAXXCHUA B OIITUYICCKUX CBCTOBOAAX

66

JlaGopaTtopHas pabota "VccnenoBanue
3aBHCHMOCTH yTJIa MPEIOMIIEHHSI CBETOBOTO
Jy4a OT yIJia MaIcHus1 Ha rpaHule "'BO3ayX-




nn

CTCKIJIO

Ypok-koHdepenmus "Mcnonbp3oBanue

67 MOJIHOTO BHYTPEHHETO OTPAKCHHUS:
CBETOBO/Ibl, ONTUKOBOJIOKOHHAS CBSI3b"

68 JIunzel. OnTHyeckas cuia JIMH3BI

69 [TocTpoenne n300pakeHHit B IMH3aX
JlabopaTtopHas pabota "Onpenenenue

70 (OKYCHOTO pacCTOSIHUS ¥ ONITUYECKOU CHIIBI
cobuparomie TUH3bI"

71 Ypok-koHpepennus "OnTuueckue JMH30BbIE
puoopsI"

72 ['ma3 kak onTuyeckas cuctema. 3peHue

7 VYpok-koubepennus "Jlepextor 3penus. Kak
COXpPaHUTh 3peHue"
Pasnosxenue 6enoro ceera B ciekTp. ONBITHI

74 Herotona. CrnoxxeHue cekTpalbHbIX [[BETOB.
Hucnepcus ceera
JlaGoparophas paboTa "OmbITHI 110

75 pasiokeHuIo 0eoro cBera B CIIEKTpP U
BOCTIPUSATHUIO [[BETA MPEIMETOB MIPHU UX
HaOJII0/IEHUH Yepe3 LIBETOBbIE PUIBTPHI"
Ypok-nipaktukym "BonHOBBIE cBOMCTBA

76 CBeTa: JAucIepcus, MHTephepeHus 1
nudpakmus”

77 OmnbiTel Pe3epdopaa u ruranerapHas MOACIb
aToma

78 [Toctynatel bopa. Monens atoma bopa

79 Hcnyckanne v NOrjaomeHnue CBeTa aTOMOM.




KBanrtsbl. JIuneiuaTelie crieKTpsl

Ypok-npaktukym "HabmtoieHue criekTpoB

80 "
UCITyCKaHMS

81 PagnoakTHBHOCTE U €€ BUILI

%) Ctpoenne aToMHOTO szpa. HykiioHHast
MO/JIEJIb

83 PanuoaxTtuBHbIE ipeBparieHus. M3oTomnbl

%4 Pemenue 3anay no teme: "PaguoakTuBHbIE
npesparieHus”

85 ITepuon nonypacmnana

26 Ypok-koHbpepeHius "PagroakTUBHbBIE
U3IIy4EHUs B IPUPOJE, MEAULIMHE, TEXHUKE"

%7 SnepHble peakuy. 3aKOHbI COXpPaHEHUS
3apsJ0BOI0 U MacCOBOT'O YHCEN

28 OHeprus CBA3M aTOMHBIX siiep. CBA3b Macchl
Y DHEPTUH

89 Pemenue 3anau no reme "Snepueie peakun"

90 Peakuuu cunTe3a u neneHus saep.
Uctounuku sueprun ConHLa U 3BE371
Ypok-koHpepeHuus "SAnepHas sHEpreTUKa.

91 JleficTBHs paJuOAKTUBHBIX U3JIy4YECHUN Ha
JKUBbIE OpraHU3Mbl"
[TonroroBka K KOHTPOJIBHOM paboTe O TeMe

9 "DeKTpOMarHuTHOE MOJIE.
ONEeKTpOMarHuTHbIE BOJIHBI. KBaHTOBBIE
ABJICHUS"

93 KonTponbhas pabota 1o teme

"DNEeKTPOMarHuTHOE MOJIE.




DNeKTpOMarHuTHbIe BOJIHBL. KBaHTOBBIE
sBieHud"

94

[ToBTOpenue, 0606meHue. JJabopaTopHbie
paboThI o Kypcy "B3anmopeiicTeue Ten"

95

[ToBTOpenue, o6061meHue. Pemenne
pPacYeTHBIX M KAYECTBEHHBIX 3aJ1a4 110 TeMe
"TemnoBbie npouecch”

96

[ToBTOpenue, 00001eHe. Pemenue
pacYeTHBIX U KaYeCTBEHHBIX 3aJa4 10 TeMe
"KII/] TermmoBbIx aBurarenei"

97

98

99

[ToBTOpenue, 00001meHne. Pemenue
pacueTHBIX ¥ KAUECTBEHHBIX 33144 110 TEME
"KIIJI anexkrpoycTtaHoBOK"

[ToBTOpeHue, 06061eHNe. JTabopaTopHbIe
pabotsl 1o Kypcy "CBeToBble sABICHUA"
[ToBTOpenue, o0obmeHue. Padora ¢

TEKCTaMH 10 TeMe "3aKOHbI COXPAHEHHUS B
MexaHuke"

100

[ToBTOpenue, o606menue. Pabota ¢
texctamu 110 TeMe "Kosebanus u BoiHb!"

101

[ToBTOpenue, o6ob6menue. Padora ¢
TeKkcTaMu 110 TeMe "CBEeTOBLIE SIBJICHUS"

102

[ToBTOpenue, o606meHue. Padora ¢
TekcTamu 1o teMe "KBaHTOBas U siiepHas
¢uzuka"

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

27




IPOBEPSIEMBIE IIPEJMETHBIE PE3YJIbTATHI OCBOEHUSI OCHOBHOM
OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOTI'O OBIIIET'O OBPA3OBAHUS

7 KJIACC

Koxa
MPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSA OCHOBHOI1
06pa30BaTeJ’le0ﬁ nporpaMmmsl OCHOBHOI'O 06]]161"0 06pa303a}mﬂ

1.1

HCIIOJIB30BAaTh U3YUYCHHBIC ITIOHATUA

1.2

Ppas3inuaTh ABJICHUA 110 OIIMCAHUIO UX XaAPAKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,

JIEMOHCTPHUPYIOIINX TaHHOE (PU3MYECKOe SIBICHHE

1.3

1.4

pacrno3HaBaTh NpPOSBICHUE W3YYEHHBIX (U3UYECKUX SIBJICHUI B OKpYyXKarolleMm
MHUpE, B TOM uHcie (pu3nyecKue SIBIECHUS B NPUPOAE, NPH ITOM IEPEBOAUTH
[IPaKTUYECKYI0 3aJayy B Yy4eOHYyI0, BBIAENATHh CYIIECTBEHHbIE CBOMCTBA

(mpu3HakK) GU3NIECKUX SBICHUN

ONUCHIBaTh H3YyYEHHbIE CBOMCTBa Tel M (PU3NYECKHUE SIBICHUS, HCIIOJIb3Ys
¢u3nveckre BENWYHMHBI, MPH ONHCAHWU TPABWIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI MCIIOJIb3yEMbIX BEJIMYMH, HUX OOO3HAYEHHS M EAMHUIBI (PU3MUECKHX
BEJIMYMH, HAXOIUTH (DOPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3HUECKYIO BETHUUHY C
JPYTUMH BEJTMYUHAMHU, CTPOUTH IPpaUKU U3yUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX

BEINYNH

1.5

1.6

1.7

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHUS U IPOLECCHI, UCIONb3Ys
W3yYeHHBIE 3aKOHBI, NPH 3TOM JaBaTh CJIOBECHYIO (OPMYIHPOBKY 3aKOHA H

3aIMUCBIBATh €ro MaTEMATUYCCKOC BbIPAKCHUC

OOBSICHATh (PpU3MUECKHE SBJIECHUS, MPOLECCHl U CBOMCTBA Tel, B TOM YHUCIE U
KOHTEKCTE CHUTyaludl MPaKTHUKO-OPHUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTh OOBsACHEHHE M3 | — 2 JOrMYecKHX
maroB ¢ omopod Ha 1 — 2 H3y4YEHHBIX CBOMCTBa (PU3NYECKUX SIBJICHUH,

(1)H3PI‘-ICCKI/IX 3aKOHa WX 3aKOHOMCPHOCTH

pemaTh pacuy€THble 3a7aud B 1 — 2 AeWCTBUS, UCMOJB3YS 3aKOHBI M (HOPMYJIb
CBSI3bIBAIOIME (DU3MUYECKHE BEIMYMHBI: Ha OCHOBE aHAIM3a YCIOBHUA 3aJauu
3aIMMCBIBAaTh KPATKOE yCIOBUE, MOACTABIATh (PU3UUECKUE BETUUYNHBI B (POPMYIIBI

U TPOBOJUTH pacy€Tbl, HAXOAWTh CIPABOYHBIC JaHHbIE, HEOOXOAMMBIE IS
pemieHust 3ahay, OLEHMBATh PEAIUCTUYHOCTh MOJYYEHHOM  (U3UUECKOi

BCJIINYHHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPhIE MOXKHO PELIUTh MPHU MOMOIIU (PUIUUECKUX
METOJIOB, B ONUCAHUU MCCIIEIOBAHUS BBIJCISATH MPOBEPSEMOE MPEINOJIONKEHUE
(runotesy), pa3iauyaTh M HUHTEPIPETUPOBATH IMOJYUYEHHBIH pPE3yJbTaT, HaXOAUThH

OIIINOKH B XOJA¢ OIIbITa, A€JaTh BBIBOABI 11O €TI0 pE3yJibTaTaM

[,




1.9

MPOBOJUTH OMBITHI MO0 HAOMIONEHUIO (PU3MUYECKUX SIBICHUM WM (PU3HMUECKUX
CBOMCTB Tenm: (OpPMYyJIHpPOBATH IPOBEPSAEMBIC IPEIIOJIOKCHNS, COOUpPaTh
YCTAHOBKY U3 TMPEAJIOKEHHOr0 O00Opy/IOBaHHUS, 3alMChIBaTh XOJ OIbITa H

(GbopMyIIHpPOBATH BHIBOJIBI

1.10

BBINIOJIHATE MPSMBIC M3MEPEHUS] C HCHOJB30BaHHEM AHAJIOTOBBIX U IH(POBBIX
npuOOpOB, 3aMUCHIBATh MOKA3aHUs NMPUOOPOB C YUYETOM 3aJaHHON abCONOTHOU

MOTPEIIHOCTH U3MEPEHU I

1.12

1.13

MIPOBOJUTH HCCIICOBAaHHE 3aBUCHUMOCTH OJHOW (PH3MUECKOW BEIWYHHBI OT
JIPYyrof ¢ UCHOJb30BAaHUEM IMPSAMBIX M3MEPEHUH, y4acTBOBaTh B IJIAHUPOBAHHUH
y4eOHOT0 UCCIIEOBAHMS, COOMPATh YCTAHOBKY U BBIITOJIHATH U3MEPEHUS, CICITYsI
MPEJIOKEHHOMY IIJ1aHy, (PUKCHUPOBATh Pe3yibTaThl MOJYYEHHOH 3aBHCHUMOCTH
(Gu3NYeCKUX BEIMYMH B BHJE MNPENIOKECHHBIX TaOMMI W TpaduKOB, [eNaTh

BBIBOJIBI 110 pE3YyJIbTaTaM UCCIEIOBaAHUS

MIPOBOANTH KOCBEHHBIE U3MEPEHUS (PUZNUECKUX BETTUUUH, CIIEAYS MPeaI0KEHHON
MHCTPYKLUMU: TPU BBIIOJHEHUMM H3MEPEHUM coOUpaTh OSKCIEPUMEHTAIBHYIO
YCTaHOBKY M BBIUMCIISATH 3HAUEHUE NCKOMOMW BEJTMYMHBI

coOMrofaTh MpaBWJIa TEXHUKH OE30MacHOCTH MpH paboTe ¢ 1abopaTOpHBIM

00opyT0BaHUEM

1.14

1.15

yKa3blBaTh MPUHIMNBI JEHCTBUS NpUOOPOB U TEXHUYECKUX YCTPOMCTB,
XapaKTepu30BaTh MPUHIMIIEI ASUCTBUS M3YyYEHHBIX NPUOOPOB U TEXHHUYECKHX
YCTPOWCTB C IIOMOIIBK) MX OIHCAaHHs, HCIONb3ys 3HAHMS O CBOMCTBax

(I)I/ISI/I‘leCKI/IX SIBJICHUHN U H606XOI[I/IMBIC (1)I/I3I/I‘-IGCKI/IC 34KOHBI U 3dKOHOMCPHOCTHU

NPUBOAUTH TPUMEPHl (HAXOAUTH HHGPOPMALMIO O MPHUMEPax) MPAKTUYECKOrO
WCIOJIb30BaHUsl (PU3NYECKUX 3HAHUN B IMOBCEAHEBHOM JKMU3HM i1 OOECHEUEHUS
6e30macHOCTH MpH OOpallleHUH ¢ NPUOOpaMU U TEXHUYECKHMMHU YCTpOMCTBaMH,
COXPAaHEHHUsl 3JI0pPOBbS U COOJIIOJIEHUS HOPM D3KOJIOTUYECKOTO IIOBEICHMS B

OKpY>Karolleu cpene

1.16

OCYIIECTBIISAITh OTOOp HUCTOYHMKOB uHbopManuu B ceTu VHTepHeT B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3aIIpOCOM, HAa OCHOBE HMEIOLIUXCS
3HaHUW U MyTEM CPAaBHEHUS DPA3IUYHBIX HCTOUYHUKOB BBIIEIATH HMH(OpPMALUIO,

KOTOpas ABJSIETCS MPOTUBOPEUHUBOI UM MOXKET OBITh HEJJOCTOBEPHOM

1.17

HCIOJIb30BaTh IIPU  BBINIOJHCHUU y‘le6HBIX 3aJlaHu HAayYHOIIOITYJIAPHYIO

nuTepaTrypy (pu3mdeckoro cojnepikaHus, CIPaBOYHBIE MaTE€pPUANIbl, PECYpPChl CETH

I/IHTepHeT, BJIaJCTh HpI/IéMaMI/I KOHCIICKTUPOBAHUA TECKCTA, HpeO6pa3OBaHI/I}I

nH(pOpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.18

co3aaBaThb COOCTBEHHBIE KpaTKUC IMMCbMCHHBIC U YCTHBIC COO6H.I€HI/I$I Ha OCHOBE 2

— 3 HCTOYHUKOB HH(pOpMAUU (PUZUIECKOTO COJIEPKAHH, B TOM YHUCIIE ITyOIUIHO

{



JenaTb KpaTKHE COOOIIEHUS O pe3ylibTaTax MpPOEKTOB WM  Y4eOHBIX
HCCIIEIOBAHUM, TMPU 3TOM TPAMOTHO HCIOJIb30BATh W3YUYEHHBINM TMOHATHITHBII

anmapart Kypca GU3HUKH, COMPOBOKIATH BHICTYIIJICHHUE MTPE3CHTAIHCH

1.19

IpPH  BBIMOJIHEGHUM YYEOHBIX TPOEKTOB W  HCCICIOBAHUHN  pacrpenemsaTh
00s13aHHOCTH B TPYTIE B COOTBETCTBHH C IMOCTABJICHHBIMH 3a]]a4aMH, CICIUTh 3
BBIIIOJIHEHMEM IUIaHA OEHCTBHI, ageKBAaTHO OICHMBATHL COOCTBEHHBIA BKJIAL B
JEATEeNIbHOCTh TPYNIbI, BBICTPAaUBaTh KOMMYHMKATUBHOE B3aMMOJICHCTBUE,

YYMTBIBAsE MHEHUE OKPYKAIOIIUX

8 KVIACC

Kon
NpoBepPsSieMOro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbLTATHI 0CBOEHHSI OCHOBHOM
00pa30oBaTeJILHON MPOrPaMMbl OCHOBHOI'0O 00111er0 00pa30BaHusA

1.1

HCIIOJIB30BaTh MMOHATHA

1.2

1.3

PpasinvaThb ABJICHUA IO OMMMCAHUIO UX XaPaKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

ACMOHCTPUPYIOIIUX TAHHOC (1)I/I3I/I‘ICCKOC SIBJICHHUC

pacrio3HaBaTh MPOSIBICHHE H3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXarolem
MHpE, B TOM uucie (U3MUECKUE SIBICHUS B IPUPOJE, NMPU ITOM HEPEBOAUTH
NPAaKTUYECKYyI0 3a7ayy B Yy4yeOHYI0, BBIIENATh CYIIECTBEHHbIE CBOICTBa

(npu3HaKK) GU3NUECKUX SIBICHUN

1.4

OIMUCBIBATh H3YUYCHHLIC CBOMCTBA TE€N U (1)I/I3I/I‘I€CKI/I€ SABJICHUS, HWCIOJb3YAd
(I)I/I3I/I"IeCKI/Ie BCJIIMYHHBI, IIPpU OINHWCAHHWU IPABUIIBHO TPAKTOBATH (I)I/I3I/IIICCKI/II\/'I
CMBICJI UCITOJIB3YEMBIX BCIIMYWH, 0003HAUYCHHS U CANMHUIbI (1)I/ISI/I‘JGCKI/IX BCJINYHH,
HaxoauThb (bOpMyJIBI, CBA3BIBAOIIUC NAHHYIO (I)I/I3I/ILICCKYI-O BCJIIMYUHY C IPpYyTHUMU

BEJIMYMHAMU, CTPOUTH I'paUKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEIUUNH

1.5

1.6

XapaKTepu30BaTh CBOMCTBA Tell, (PU3MYECKHE SIBICHUS U IPOLECCHI, UCIONb3Ys
M3Y4YEHHbIE 3aKOHBI, NP 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA U

3aIMUCBIBATh €ro MaTECMATUYCCKOC BBIPAKCHUC

OOBSICHATH (PU3UUECKHUE MPOLIECCH] U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE

CUTyallMil IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBISABIATh I[PUUYUHHO-
CIIEZICTBEHHBIE CBSI3M, CTPOUTH OOBACHEHHE U3 1 — 2 JIOTMYECKHUX IIaroB ¢
noMouibio 1 — 2 u3yuyeHHbIX CBOMCTBA (DU3MUECKUX SIBICHUN, PU3NYECKUX 3aKOHA

HJIN 3aKOHOMCPHOCTHU

1.7

pemaTh pacuy€éTHble 3a7aud B 2 — 3 ACWCTBUS, UCIOJB3YS 3aKOHBI M (HOPMYJIb
CBSI3bIBAIOIME (DU3MUECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHA 3aJauu
3alMCBIBATh KPATKOE YCIJIOBUE, BBIABIATH HENOCTATOK JAHHBIX Ui PELICHUS

3a1aud, BBIOMpATh 3aKOHBI W (OPMYIIBI, HEOOXOAUMBIC [UIsi €€ pEeIICHHs,

L,




MpOBOAUTDH paC‘léTBI " CPABHUBATD MOJYUYCHHOC 3HAYCHUC (1)I/I3I/I‘-IGCKOI71 BCJINMYHMHBI

C U3BCCTHBIMH JaHHBIMU

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PELIUTh MPHU MOMOIIU (PUINUECKUX
METOJIOB, HCIIOJIb3ysl OINHUCAHME HCCJICAOBAHMS, BBIICIATh IMPOBEPSEMOE
MIPEIOJIOKEHNE, OLIEHUBATh MPAaBUILHOCTD NOPSIKA POBEACHUS UCCIIeI0OBaHUS,

JACJIaTh BBIBO/bI

1.9

MIPOBOAMTH OMbBITHI MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (DU3HMUECKUX
CBOWCTB Tell: (OPMYJIUPOBATH IPOBEPSEMbIC TNPEINOIOKEHUS, COOUPATh
YCTAaHOBKY U3 NPEIJIOKEHHOIO OOOpYJIOBaHMs, OIUCHIBATH XOJ OIbITa U

(hopMyJIUPOBATH BBEIBOJIBI

1.10

BBIIIOJHATL HOPAMBIC U3MCPCHUA C HCIIOJB30BAHHUEM aHAJIOT'OBBIX HpH60pOB n
JaTYUKOB (bHSH‘leCKI/IX BCJIMYMH, CpABHHUBATL PE3YJIbTAThI I/I3MepeHI/Iﬁ C y‘IéTON

3aJJaHHOM a0COIOTHOM MOTPEITHOCTH

1.11

MIPOBOJUTH HWCCIICIOBAHHE 3aBUCUMOCTH OJHOW (PH3MUECKOW BEIWYHHBI OT
IPYTOM € HUCIOJb30BAaHUEM IPSMBIX M3MEPEHUH: IUIAHUPOBATh HCCIENOBAaHUE,
coOMpaTh YCTAaHOBKY U BBITIOJIHITH U3MEPEHUS, CIIeAYs NPEIIOKEHHOMY TUIaHy,

(uKCUpPOBaTh Pe3ybTaThl MOTYYEHHONW 3aBUCUMOCTH B BUje TaOaMIl U rpaduKoB,

ACJIaTh BBIBOJBI IO PE3yJibTaTaM HUCCICIOBAHUS

1.12

INpOBOAWUTL KOCBCHHBIC H3MCPCHUSA (1)I/I3I/I‘I€CKI/IX BCJIMYHH: IUIAHUPOBATH
HU3MCPCHU, CO6I/IpaTL OKCIICPUMCHTAJIbHYIO YCTAHOBKY, CJICAYS npezmoxceHHoﬁ

HUHCTPYKIUU, U BEIYUCIIATh 3HAUYCHUC BEJIMYHUHBI

1.13

1.14

coOnroaTh MpaBWila TEXHUKU O€30MacHOCTH MpH padboTe ¢ 1abopaTOPHBIM
00opyI0BaHUEM
XapaKTCpPU30BaThb IMPUHIUIIBL HCﬁCTBHﬂ HN3YYCHHBIX HpI/I60pOB U TEXHHUYCCKUX

YCTpOﬁCTB C OHOpOﬁ Ha HX OIIMCAaHUs, HUCIIONBb3Yys 3HAaHHUA O CBOMCTBaX

(bu3nyecKuXx sIBICHUN U HEOOXO0AMMBbIE (PU3NUECKHE 3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOUCTBA U U3MEPUTENbHBIE IPUOOPHI 1O
CXeMaM M CXEMAaTHUYHBIM PUCYHKAM, COCTABIATh CXEMBI JJIEKTPUYECKUX LIETIEH C
[IOCJIEOBATEABHBIM M MApaUICIbHBIM  COCAWHEHUEM DJIEMEHTOB, pasauyas

YCJIOBHBIC 0003HaYEHHUS SJIEMECHTOB QJICKTPUICCKUX Lernei

1.16

NPUBOUTH TPUMEPHl (HAXOAUTHh WHGPOPMALMIO O MPHUMEPax) MPAKTUYECKOTIO
WCTIONB30BaHUs (DU3MYECKUX 3HAHWH B TIOBCEIHEBHOW >KM3HU JUISI OOECIICUCHUS
6e30macHOCTH MpH OOpallleHUH ¢ NPUOOpaMU U TEXHUYECKHMMHU YCTpPOMCTBaMH,
COXpaHEHHsI 37I0POBbS M COOJIONEHUS HOPM DKOJOTMYECKOTO TIOBEACHUS B

OKPYJKaIoLLEeH cpesie

1.17

OCYIIECTBIIATH MOMCK UH(pOpMAIMK (PU3NIECKOTO cojiepkanus B ceTn VHTepHer,

Ha OCHOBE WMCIOIIMXCI 3HAHUU U HYTéM CpaBHCHHA JOIIOJTHUTCIBbHBIX

[

{



UCTOYHUKOB BBLICTATh MH(POPMALMIO, KOTOpas SIBJISETCS MPOTUBOPEUUBON MU

MOXET OBITh HEJOCTOBEPHOM

1.18

UCIIONIb30BaTh TMPU BBHIMOJIHEHUHM YUYEOHBIX 3a/laHuil  HAYYHO-TIOIMYJIPHYIO
TUTepaTypy (PU3MUECKOTO COACPKAHMS, CIHPABOYHBIE MAaTEPHAIbI, PECypChl CETF
WuTepHer; Bnagerh npuéMamMu KOHCIIEKTHPOBAHMSI TEKCTa, MPeoOpa3oBaHMs

nH(pOPMAIIMK U3 OJTHOW 3HAKOBOW CHUCTEMEBI B IPYTYIO

1.19

1.20

9 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOI
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 001LIer0 00pa3oBaHusA

co37aBaTh COOCTBEHHBIC NMUCHMEHHBIE M KPATKHE YCTHBIE COOOIICHHs, 00001Ia:
nH(GOPMAIIMI0 U3 HECKOJIBKHX HMCTOYHUKOB (DU3UYECKOTO COJICPIKAHUSA, B TOM
YHUCJIE MyOJIMYHO MPEJICTABIIATh PE3YIbTaThl MPOCKTHOM MIIM UCCIIEA0BATEIbCKOM
JEATEIIBHOCTH, MPU 3TOM TPAMOTHO MCIIOIb30BaTh HW3YUYEHHbBIA IMOHATHIHBIN

anmapart Kypca GU3MKH, COMPOBOXKIATh BHICTYIIJICHHE MTPE3eHTAIHeH

MIPU BBITIOJTHEHUH Y4YeOHBIX MPOEKTOB M HCCIENOBaHUHN (DU3MUECKUX TMPOILIECCOR
pacrmpenenaTb OO0s3aHHOCTH B TPYyNIE B COOTBETCTBHHM C TOCTaBJIEHHBIMU
3a/layaMy, CJIEIUTh 32 BBINIOJIHEHHEM IUJIaHA JIEMCTBUH M KOPPEKTUPOBATh €ro,
aZIcKBaTHO OIEHWBAaTh COOCTBEHHBIM BKJIAJ B  JEATEIBHOCTh TPYIIIIHI,
BBICTPAUBaTh KOMMYHHMKAaTMBHOE B3aMMOJEHCTBHE, NPOSABISSL TOTOBHOCTH

paspeniath KOHMIUKTHI

1.1

1.2

HCIOJIb30BAaTh N3YUYCHHBIC ITIOHATUA

pa3jinvdaThb ABJICHUA 110 OIMMCAHUIO UX XaPAKTCPHBIX CBOICTB M Ha OCHOBE OIIBITOB,

JTEMOHCTPUPYIOUTUX TaHHOE (PU3HUECKOE SIBJICHHE

1.3

pacrio3HaBaTh MPOSIBICHHE H3YUYCHHBIX (PU3MUECKUX SIBICHUH B OKpYXarolem
MHUpE, B TOM uucie (U3NUeCKue SIBICHUS B HPUPOJE, MPHU ITOM NEPEBOAUTH
NPAaKTUYECKYI0 3a7adyy B Yy4yeOHYI0, BBIIENATh CYIIECTBEHHBIE CBOICTBa

(npu3HaKu) U3HYECKUX SIBICHUN

1.4

OIMUChIBATh H3YUYCHHLIC CBOMCTBA TE€N U (1)I/ISI/I‘I€CKI/IG SABJICHUSA, HWCIIOJIb3YyA
(I)I/I3I/I‘IGCKI/IC BCJIMYHHBI, IIPpU OINHUCAHHWU IPABUIIBHO TPAKTOBATH (I)I/IBI/ILICCKI/II\/'I
CMBICJI UCITOJIB3YEMBIX BCIIMYWH, 0003HAYCHHS U CANHUIbI (1)I/ISI/IT-IGCKI/IX BCJIMYHH,
HaxoauThb (I)OpMyJIBI, CBA3BIBAIOIIUC NAHHYIO (I)I/I3I/ILICCKYIO BCJIIMYUHY C IpYyTUMU

BEJIMYMHAMU, CTPOUTH I'padKH U3YUEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIMUNH

1.5

XapaKTepu30BaTh CBOMCTBAa Teld, (PU3MYECKUE SIBICHUS U IPOLECCHI, UCMOIb3Ys
W3yYeHHBIC 3aKOHBI, NMPH 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA MU

3alMUCbIBATh €ro MaTeMaTH4C€CKOC BEIPAKCHUC

1



1.6

OOBSICHATH (PU3UUECKHUE MPOLIECCHI U CBOMCTBA TEJ, B TOM YHCIIE U B KOHTEKCTE

CUTyallMil IPaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATh I[PUUYUHHO-
CIIEZICTBEHHBIC CBSI3M, CTPOUTH OOBACHEHHE W3 2 — 3 JIOTMYECKHUX IIaroB C
MOMOIIBIO 2 — 3 U3yUEHHBIX CBOMCTBA (DU3MUECKUX SIBICHUMN, PU3NYECKUX 3aKOHA

HJIU 3aKOHOMCPHOCTHU

1.7

1.8

1.9

pemath pacy€THbIC 3a1ayu (ONMUparoluecs Ha CHCTeMy U3 2 — 3 ypaBHEHUH),
UCIONB3Ysl 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIIME (PU3NUYECKHE BEIMYMHBI: Ha
OCHOBE aHallu3a YCIOBHUS 3aJaud 3aluChiBaTh KPATKOE YCIOBUE, BBISBIATDH
HEJOCTAaloONIMe WIM HW30BITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (HOPMYIIHI,
HE0OXOUMBIC JJIs PEIICHUS, IIPOBOUTH PACUETHI M OIICHUBATH PEATUCTUIHOCTh

IMOJIYYCHHOI'O 3HAYCHU L (1)I/I3H‘ICCKOIZ BCINYHHBI

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOLIM (PU3HUECKUX
METOZOB, MWCIIONb3ysd OIMCAaHUE WCCIEJOBAHUSA, BBIIEIATH IPOBEPIEMOE
MIPEATIONOKEHHUE, OLICHUBATh IIPABUIIBHOCTH IOPSAKA IPOBEICHUS HCCIEAOBAHMS

ACJIaTh BbIBOJAbI, MHTCPIPETUPOBATD PC3YJIbTATHL Ha6J'IIO,Z[CHI/II71 H OIIBITOB

MIPOBOJIUTH OMBITHI MO HAOIIONCHUIO (DU3HYECKUX SIBICHUH WM (PU3HUECKUX
CBOMCTB TEJ: CaMOCTOSITEJIbHO COOMpATh YCTAHOBKY M3 HM30BITOYHOrO Habopa
00OpyIOBaHUs, OINHUCHIBATH XOJ OINBITA M €ro pPe3yJbTaThl, (OPMYIHPOBATH

BBIBObBI

1.10

MIPOBOAMTH MIPU HEOOXOIMMOCTH CEPUIO MPSMBIX U3MEPEHU, OTIpeeNsis CpeiHee
3HAa4YEeHUE U3MEPSAEeMOi BeUUMHBI ((OKYCHOE pacCTOSIHUE COOMparoIel INH3bI),

000CHOBBIBAThH BBIOOP CTI0Cc00a M3MepeHHsI (M3MEPUTEIILHOTO IPUOOpa)

1.11

[IPOBOAMTH  HCCIIEOBAaHME  3aBUCUMOCTEH  (U3WYECKUX  BEJIUYUH  C
UCMONb30BaHUEM  MPSAMBIX ~ W3MEPEHUH:  IUIAHUPOBAaTh  HUCCIIEAOBaHHE,
CaMOCTOSITENIbHO cOOMpaTh yCTaHOBKY, (PUKCHpPOBATh PE3yJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH B BUJIE TAOIUIHU IPaUKOB, 1€J1aTh BHIBOIBI

0 pe3yJibTaTaM HCCIe0BaHus

1.12

MPOBOAWTH KOCBEHHbIE W3MEpEeHUs (PU3UYECKHX BETUYMH: I[JIAHHUPOBATH
WU3MEPEHHUsI, COOMPATH SKCTIEPUMEHTAIBHYIO YCTAHOBKY U BBITIOJHATH U3MEPECHHUS,
cienys. NpPEMIOKEHHOW WHCTPYKUMH, BBIYUCIATH 3HAYECHHUE BEIUYUHBI U
AQHAJIM3UPOBATh TOJYYECHHBIE PE3YJbTAaThl C YYETOM 3aJaHHOW MOTPEIIHOCTH

U3MEPEHUN

1.13

CO6J'IIOI[aTL npaBujia TCXHHUKHU 0e30IMacHOCTH npu pa60Te C J'Ia60paT0pHBIM

o0opyaoBaHUEM

1.14

pa3nuyaTh  OCHOBHBIE  NpPHU3HAKKM  W3YYEHHBIX  (U3WYECKHUX  MOJEJeH:
MaTepuagbHas TOYKa, a0COMIOTHO TBEPAOE TENO, TOUCYHBIH HCTOYHHUK CBETA, JIyY,

TOHKas JIMH34, INTaHETapHas MOACIIb aTOMa, HYKJIOHHAasd MOACJIb aTOMHOI'O dapa

1,



1.15

XapaKTepu30BaTh MPUHIMIIEI JACUCTBUS M3YyYEHHBIX NPUOOPOB U TEXHMUYECKHX
YCTPOMCTB C OMNOpPOM Ha HX OINUCAHUSA, HCMOJb3ys 3HAHUA O CBOMCTBAX

¢bu3nueckux ABICHUNA U HEOOXOAUMBbIE (PU3NIECKHE 3aKOHOMEPHOCTH

1.16

WCIIOJIb30BAaTh CXEMbl M CXEMAaTUYHBIE PHUCYHKH H3YYCHHBIX TEXHUYECKUX
YCTPOICTB, W3MEpPUTENbHBIX NPUOOPOB M TEXHOJIOTMUECKHUX MPOILECCOB MpHU
pelIeHnH y4eOHO-TIPAKTHYECKUX 3a1ad, ONTHYECKHE CXEMbl IS TOCTPOCHUS

M300paKeHHUH B TUIOCKOM 3€pKaJie U COOMPAIOIICH JTNH3E

1.17

NPUBOUTH TPUMEPHl (HAXOAUTHh WHGPOPMALMIO O MPHUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUs (DM3MUCCKUX 3HAHWK B ITOBCEJHEBHOW JXM3HM Ul OOECHEeYECHUS
06e30macHOCTH MpH OOpalIeHUH ¢ MPUOOpPaMU U TEXHUYECKHMMH YCTPOMCTBaMH,
COXpaHEHHs 370pOBbS M COOJIOACHUS HOPM ODKOJOTHYECKOTO TIIOBEJICHHS B

OKPYJKaIoIlEeH cpese

1.18

1.19

OCYIIECTBIISTH TIOUCK WH(OpMAIUK GU3NIECKOTO CoiepKaHus B ceTu MHTepHeT,
CaMOCTOSITENEHO (POPMYITHPYS OMCKOBBIN 3aMpOC, HAXOAUTD MTyTH OMpPEeIICHUs
JIOCTOBEPHOCTH TOJYyYeHHONW MH(GOpPMAIMM Ha OCHOBE HMMEIOUIUXCS 3HAHUW M

JOINIOJTHUTCIBHBIX HCTOYHUKOB

WCIONb30BaTh TPU BBHIMOJHEHUHM Y4YEOHBIX 3alaHUi  HAYYHO-TIOMYJISIPHYIO
TUTEepaTypy (PU3MUECKOTO COACPKAHWS, CIPABOYHBIC MATEePHAIbI, PECYpChl CETH
WutepHer; Bnagerh npuéMamMu KOHCIIEKTHPOBAHHSI TEKCTa, MPEoOpa3OBaHUS

nH(pOpMaIUK U3 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3JaBaTh COOCTBEHHBIC MHCHbMEHHBIE M YCTHBIE COOOIICHHS Ha OCHOBE
nH(pOpPMaIIUU U3 HECKOJIBKUX UCTOYHUKOB (PU3UUECKOTO COMIEPIKaHUs, Ty OITMIHO

MPEJCTABIIATh PE3YIbTATHl NMPOCKTHOW WJIM HUCCIEI0BATEIbCKON AEATEIbHOCTH,
IpU  3TOM TPaMOTHO HCIOJb30BATh W3YYEHHBIM MOHATUHHBIN ammapar
U3y4aeMoro pasjena (U3MKH U COIMpPOBOXKIATh BBICTYIUIEHUE IPE3EHTAIel ¢

yLIéTOM 0cOoOeHHOCTEN AyJAUTOPUN CBEPCTHUKOB

1.21

IIpU BBINOJHEHUHM Y4YEOHBIX MPOEKTOB M HCCIIENOBaHUM (DU3MUECKUX IMPOLIECCOR
pacrpesieniath OOS3aHHOCTH B TIpyNIe B COOTBETCTBUU C IIOCTABICHHBIMU
3aJladyaMM, CIICUTh 3a BBIMOJHEHMEM IUIaHa JEWCTBUH M KOPPEKTUPOBATH €ro,
aJIeKBaTHO  OILIGHUBaThb COOCTBEHHBIM BKJIQA B  JACATENbHOCTb  TPYIIIIBL,
BBICTpPAauBaTh KOMMYHHKAaTUBHOE B3aWMOJECWUCTBUE, TMPOSABISAS TOTOBHOCTD

pasperats KOHQIUKTHI

IMPOBEPAEMBIE 2JIEMEHTBI COAEP) KAHUSA

7 KJIACC

Kon

Kox siemenTa IIpoBepsiemble 3JIeMEHTBI COIEPKAHUA




pa3aena

®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOILIETO MUPA

®usnka — Hayka o mpupoje. fABieHus npupoabl. Puznyeckue

1.1 SIBJICHUSI: MEXaHUUECKUE, TETUIOBBIE, JIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIE
dusnueckre BeNWYMHBL. l3MepeHune (QHU3MYECKUX BEITUYHH.
1.2 duznueckue IpUOOpHL. ITorpemnocts U3MEPECHUM.
MexayHapoaHasi cucTeMa €IMHHUIL
EcrecTBeHHOHAy4HBIN METOJ [IO3HAHUA: HaOro1eHue,
13 MOCTAaHOBKAa  HAy4YHOrO  BOMPOCA, BBIABMIKEHHE  THUIIOTE3,
‘ AKCIIEPUMEHT TI0 TPOBEPKE THITOTE3, OOBSICHEHHE HAOII0IaeMOTO
SIBJICHUS
1.4 Onucanne PU3NYECKUX SBJICHUN C TTIOMOIIBIO MOJIETIeH
[IpakTrueckue pabOTHI:
N3mepenne pacCcTOsTHUM.
Ls N3mepenne o0bEMa )XKUIKOCTH U TBEPOTO TEIA.

Omnpenenenue pa3sMepoB MalbIX TEl.
W3mepenne  TemmepaTypbl NpH  HOMOIIM  JKHJIKOCTHOTO

TEPMOMETPA U JATYUKA TEMIIEPATYPBI

INEPBOHAYAJIbHBIE CBEJIEHM A O CTPOEHMU BELIECTBA

CTpOCHI/IC BCIICCTBA: ATOMBI U MOJICKYJIbI, UX PA3MCPHI. OHBITLI,

21 JTIOKa3bIBAIOMINE TUCKPETHOE CTPOCHHE BEIICCTBA
25 JIBmxenne gactuil BeriectBa. CBsi3b CKOPOCTH JIBHKEHUS YaCTHIL
' ¢ TemrnepaTypoid. bpoyHoBckoe aBmxenue, nuddysus
)3 B3aumojeiicTBre YacTHIl BENECTBA: MPUTKCHHUE U
‘ OTTAJIKMBAHUE
ArperaTHbIE COCTOSIHHSI BEIIECTBA: CTPOCHHE T'a30B, KUAKOCTEH U
24 TBEPABIX  (KPHUCTANIMYECKUX) Tel. B3auMocBs3b  MEXIy
' CBOMCTBaMM BEIICCTB B Pa3HBIX arperaTHBIX COCTOSHUSAX W HX
ATOMHO-MOJIEKYJISIPHBIM CTPOCHHEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUM BOIbI
[TpakTrueckue pabOTHI:
OrneHka JauaMeTpa aToMa METOJOM PSJIOB (C HCIOIb30BAaHHEM
Y dboTorpaduii).

OnbITHI 10 HAOTIOACHHUIO TETIJIOBOTO PACIITUPEHUS T'a30B.
OneITel 10  OOHapYXKEHUIO JEWUCTBUS CHJI MOJIEKYJISIPHOTO

MMPUTAKCHUA




JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1

MexaHnueckoe JBWKEHHE. PaBHOMEpPHOE U HEPAaBHOMEPHOE

JIBIDKEHHUE

3.2

33

Ckopoctb. CpenHsii CKOpPOCTb NP HEPABHOMEPHOM JIBHIKEHUHU.
Pacuér nmyTtu u BpeMeHH TBHKEHUS

SBneHne wHEpIUU. 3aKOH MHEpUMH. B3amMmopencTBue Ten Kak
MpUYMHA U3MEHEHUsI CKOPOCTHU JBMXKEHHUs Tel. Macca Kak mepa

HHCPTHOCTH TCJIa

3.4

IInotHocts BemiectBa. CBS3b INUIOTHOCTH C  KOJHYECTBOM

MOJICKYJI B €JMHULIEC 00bEMA BEIIECTBA

3.5

Cuta KaK XapaKTepUCTUKA B3aUMOJICHCTBHSI TEIl

3.6

3.7

3.8

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOUIbIO
JUHAMOMeETpa
SIBnenue TATOTEHHS U cuia TsbkecTd. Cuia TSHKeCTH Ha JPYTrHx

mwradeTax. Bec Tena. HeBecomocTh

Cuna tpenus. TpeHue CKONbXKEHHsS U TpeHHUE IMOKos. TpeHue B

IIPUPOJE U TEXHUKE

3.9

3.10

CrnokeHue  CWi, HANpaBJICHHBIX IO  OJHOM  MPSMOM.

PaBHoOzelcTBYIOIIAS CHIT

[TpakTrdeckue pabOTHI:

OrnpezerieHne CKOPOCTH PaBHOMEPHOTO IBIKEHHUS (IIapuka B
KUJKOCTH, MOJENU SJIEKTPHUUECKOro aBTOMOOWIS M Tak Jajee).
OrnpeziesieHne CpelHEM CKOPOCTH CKOJBKEHHS Opycka WiIn
miapuKa MO0 HAaKJIOHHOW IUIOCKOCTH. OmnpeneneHue IUIOTHOCTH
TBEpOro Tena. OMbBITE, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH
pacTsbkeHus: (negopManuu) NpyKUHBl OT MPUIOKEHHOM CHIIBL
OHI)ITI)I, ACMOHCTpHUPYIOIIUC 3aBUCUMOCTH CHJIbI TPCHUA
CKOJIbXKEHHUSI OT Beca Tejla M XapakTepa CONpPUKACAIOLIUXCS

MMOBEPXHOCTEN

3.11

®Ou3nyeckue SBICHHUS B npupoac: MnNpuMEpbl JABUKCHHA C
pa3InYHbIMU CKOPOCTSAMHU B ’KMBOU 1 HE)KMBOM mnpuponae, ﬂeﬁCTBHC

CHJIBI TPEHUA B IPUPOAC U TEXHUKE

3.12

Texuuueckue YCTpOﬁCTBaI AUHAMOMCTP, IMOAIIHUITHUKA

JIABJIEHUE TBEP/IBIX TEJL, )XUJIKOCTEI 1 TA30B

4.1

Jasnenue TBEpaoro Tena. CriocoObl yMEHBIICHHS U YBETHYCHHS

JaBJICHHUA




4.2

JlaBnenue rasza. 3aBUCHMOCTh JaBIIGHMSI raza oOT o0ObEMa,

TEMIIEPATYPbI

4.3

[lepenava namiaeHUs TBEPABIMU TEJIAMH, XHUIAKOCTIMH M Ta3amH.

3akoH Ilackans. [IHeBMaTHYECKIE MAIITHHEI

4.4

4.5

3aBUCUMOCTh JaBJICHUS KHUJIKOCTU oT [JTyOUHBI.
I'mapocratnueckuit  mapagokc.  CooOmiaromuecst — COCYIBI.

FI/II[paBJ'H/I‘ICCKI/Ie MEXaHU3MBbI

Atmochepa 3emaum u arMmochepHoe agaBieHue. [IpuamHBI
CYIIECTBOBaHMSI ~ BO3AYIIHOW  oOosouku  3emum.  OmbIT
Toppuuennu. 3aBUCUMOCTb aTMOC(EPHOTO TaBJICHHS OT BBICOTHI

HaJl YpPOBHEM MODs

4.6

4.7

N3mepenue armocheproro nasienus. [IpubGopsl 1 u3mepenus
aTMOC(EpPHOTO AABICHUS

I[eﬁCTBHC KHUIKOCTH M Tra3a Ha l'IOl"py}KéHHOC B HHX TCJIO.

BrlTankusaromias (apxuMeoBa) cuiia. 3akoH Apxumena

4.8

IInaBanue Ten. Bo3gyxomiaBanue

4.9

[TpakTrueckue paboOTHI:

HccnenoBanne 3aBUCHMOCTH Beca Tejla B BOAC OT 0O0OBEMaA
NOTPY>)KEHHOW B XKUAKOCTh yacTu Tena. OmnpeneneHue
BBITAJIKUBAIOLIEN CUJIbI, IEUCTBYIOIIECH HA TEJO, MOIPYKEHHOE B
JKUAKOCTh. [IpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOLIEH CHIIBL,
JIEUCTBYIONIEH HA TEJIO B JKUIKOCTH, OT Macchl Tena. OTMbITHI,
JEMOHCTPHUPYIOIIME  3aBHCHUMOCTb  BBITAIKUBAIOIIEH  CHJIBL,
JIEMCTBYIOIIEH Ha TEJIO B KUIKOCTH, OT 00bEMA MOTPYKEHHOU B
JKHAKOCTh YacTH Tella W OT IUIOTHOCTH  JKHAKOCTH.
KoHcTpynpoBanue apeoMmerpa WM KOHCTPYHUPOBAHHUE JIOJIKH U

onpeAeseHue € rpy30n04bEMHOCTH

4.10

®du3nYecKue SBICHUSA B npuponac: BJIUAHHUC aTMOC(I)CpHOTO

JABJICHUS Ha )KMBOW OpraHM3M, IJIaBaHUE PBIO

4.11

TexHU4ecKue yCTpOMCTBA: COOOMIAONITUECS COCY/IBI, YCTPOUCTBO
BOJIONIPOBO/IA, THUIPABIWYECKUN TMpEccC, MaHOMETp, OapoMmerp,

BBICOTOMED, MOPLUIHEBON HACOC, APEOMETP

PABOTA, MOIIHOCTDb, OHEPT'HA

5.1 Mexanudeckas padbora
5.2 MexaHudeckas MOIIHOCTh
5.3 [IpocTeie MeXaHW3MBI: pbIYar, OJIOK, HAKIOHHAS TUIOCKOCTD.




IIpaBuno paBHOBeCHs pblyara

54 [TpuMeHeHre paBUIia paBHOBECHUS pbluara K 0JI0Ky
ss «3onotoe mpaBwio» MexaHuku. Kosdduument mnonesHoro
. JIEHCTBUS MEXaHU3MOB. [IpocThie MEXaHU3MBI B OBITY M TEXHHUKE
5.6 [ToreHunanbHast SHEPruy Teia, MOAHATOro Haja 3eMIEn
5.7 Kunernueckas sHeprus
53 [lonnass MexaHuWyeckass OdHEprus. 3aKOH HU3MEHEHUs U
’ COXpaHEHUsI MEXaHUYECKON IHEPTUn
[TpakTrueckue pabOTHI:
#Hi#Par###Onpenenenne  paboThl  CWJIBI  TPEHUS  TIpU
59 PaBHOMEPHOM JIBH>)KEHHMH Te€J1a IO TOPU30HTAIILHOM TOBEPXHOCTH.
' Uccnenosanue ycioBuil paBHoBecus pbryara. M3amepenue KIIJ]
HAaKJIOHHOM  IMIOCKOCTH. M3ydeHHe 3aKkoHa  COXpaHEHHUs
MEXaHUYECKON YJHEPrUu
5.10 duznueckue sIBICHUS B IPUPOJE: pblYaru B TEJIE YEJIOBEKA
- TexHHUUecKue ycTpoicTBa: pblyar, MOABUKHBIM U HEITOABUKHBIN

0JI0KH, HAKJIOHHASI IIJIOCKOCTh, IPOCTHIE MEXAHU3MBI B OBITY

8 KJIACC
Kon
Kop 3i1emenTa IIpoBepsieMble 3JIeMEHTbI COEPKAHUSA
pasjaena
TEIUIOBBIE ABJIEHUSA
OCHOBHbBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOW TEOopUu
61 CTpoeHMsI BemecTBa. Macca M pa3mepbl MosIeKyd. OIIBITSHI,
' MIOATBEPKIAIOLIIE OCHOBHBIE IOJIO’KEHUS
MOJIEKYJISIPHOKUHETUYECKON TEOPUH
62 Mogenu TBEPAOTrO, JKUIAKOTO U Tra3000pa3HOrO COCTOSHUM
' BeniecTBa. Kpucramimyeckue u amopgHsbie Tena
¢ 63 OObsicHEeHHEe CBOMCTB Ta3oB, JKUAKOCTEH M TBEPABIX Tel Ha
' OCHOBE€ I10JIO’KEHUN MOJIEKYJIIPHOKMHETUUECKOU TEOPUH
6.4 CMaumnBaHue U KaUUISIPHBIE SIBICHUS
6.5 TemnoBoe pacmiupeHue u cxaTue
66 Temnepatypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIUIOBOTO
' JBUKCHHS YaCTHIL
6.7 Buytpennss osHeprus. CnocoObl W3MEHEHHMS BHYTpEHHEH




OHEpIruu: TCruionepcaaia u COBCPUICHUC pa6OTLI

BI/I)II)I TEIIonepeaavu: TCIIJIOIIPOBOJHOCTD, KOHBCKIIHA,

6.8
W3IIy4eHUE
6.9 KonunuecTBo TemnoTsl. Y aenbHas TEIIOEMKOCTD BEILIECTBA
TernooOMeH W TEIUIOBOE paBHOBECHE. YPAaBHEHHE TEILUIOBOTO
6.10
Oananca
611 [InaBneHue ©  OTBEpJEBAHUE KPUCTALIMYECKUX  BEILECTB.
' VY aenbHas TEIIIOTA MJIaBICHUS
[Mapoobpa3zoBanne u koHneHcanus. Mcnapenue. Kumnenue.
6.12 VY nenbHas TEIJIoTa mapooOpa3oBaHUsI. 3aBUCHUMOCTH
TEeMIEpaTypbl KUIIEHUSI OT aTMOC(HEPHOTO TaBICHUS
6.13 BnaxHocTh Bo3yxa
6.14 OHeprus TOIIUBA. Y IeNbHAsl TEIIOTa CTOPaHUs
615 [Mpunuuner pabotel TemnoBbix Asurareneit KIIJ[ TtemmoBoro
. nBuraress. TerioBble IBUraTeNd U 3allIUTa OKPYKaroIIel CpeIbl
3aKOH COXpaHEHUSI M TPEBpAIICHHUS OHHEPrHH B TEIUIOBBIX
6.16
mpoueccax
[IpakTnueckue paboThI:
OnpiTel 10  OOHApYXKEHUIO JACUCTBHUS CHJI  MOJEKYJISPHOTO
MPUTSHKEHUS.
OnpIThl MO BBIPALIMBAHUIO KPHUCTAUIOB MOBAPEHHOM COJIM WU
caxapa.
OnpiThl 1O HAOMIOACHUIO TEIJIOBOTO PACHIMPEHHUS Ta3oB,
JKAJKOCTEN U TBEPJIBIX TEIL.
Omnpenenenue qaBiaeHUs BO3IyXa B 0ayUIOHE MITNPHUIIA.
6.17 OnbIThI, AEMOHCTPUPYIOLIME 3aBUCUMOCTh JABJICHHS BO3/1yXa OT

ero o0bEMa U HarpeBaHUS WIIH OXJIXKICHHUS.

IIpoBepka TUIMOTE3bl JTMHEHHOW 3aBHCHUMOCTH JUIMHBI CTOJIOHMKA
AKHUJKOCTU B TEPMOMETPUUECKON TPYOKE OT TEMIIEpaTyphl.
HaGmronenne w3MeHEHHMs BHYTPEHHEW OHEpPrUM Tela B
pe3yJsbTaTe Teronepeaayu u paboThl BHEITHUX CHIL.
I/ICCHGI[OBaHI/IC SABJICHUSA TCH.HOO6MCHa npu CMCIIMBaHUN
XOJIOJTHOM Y TOPSTYEH BOJBI.

Onpenenenre KOJIWYECTBA TEIUIOTHI, MOIYYEHHOIO BOJOW MpH




TETMI000MEHE ¢ HAarpeThIM METAJUTMYECKUM LIMJINHAPOM.
Omnpenenenne y1enbHON TEMIOEMKOCTH BELIECTBA.
Hccnenosanue npouecca UCIIapeHusl.

Onpenenenne OTHOCUTEIBLHON BIaXKHOCTH BO31yXa.

OrnpesienieHre yAeIbHON TEIUIOTHI IJIABJICHUS JIbJIA.

dusnueckue SBICHUS B MpUpoac: MOBEPXHOCTHOC HATSAXKCHUC U

KallWJUIPHBIC ABJICHUA B IMPUPOAC, KPUCTAJJIBI B IPHUPOAL,

018 n3nyuenue CoiHIA, 3aMep3aHre BOJOEMOB, MOPCKHE OpH3HI;
oOpa3zoBaHHE POCHI, TYMaHa, HHEsl, CHETa.
TexHnueckue ycTpoucTBa: KauIspbl, IPUMEPHI UCIIOJIB30BAHUS
6.19 KPUCTAJUIOB, XUAKOCTHBIA TEPMOMETp, IaTYUK TEMIIEpaTyphl,

TEPpMOC, CUCTEMA OTOINICHUA AOMOB, THI'POMCTPLI, IICUXPOMCTP,

ImapoBasd Typ61/IHa, ABUTAaTC]Ib BHYTPECHHCTO CIOPAHUA.

OJIEKTPUYECKUE U MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusaius Tei. JIBa poja 3JIeKTpUIECKUX 3apsIoB
B3aumoneiictBue 3apskeHHbIX Ten. 3akoH KynoHa (3aBucumoct
7.2 CHJIBI B3aUMOJICHCTBUS 3apsKEHHBIX TEI OT BEJIUYMHBI 3apsioB
PACCTOSTHUSI MEXIY TeIaMH)
Onextpuueckoe mnose. HanpsEHHOCTh 3JEKTPUUECKOro TMOJIS.
7.3 [lpyHumMn  cynepno3uuMM  3JIEKTpUYECKUX  mosied  (Ha
KayeCTBEHHOM YPOBHE)
Hocurenn EKTPUYECKUX 3aps10B. DneMeHTapHBbIH
7.4 anekTpudyeckuil 3apsan. Crpoenue aroma. I[IpoBogHuMKM U
TUDIIEKTPUKU
7.5 3aKOH COXpaHEHUs JIEKTPUUYECKOro 3apsia
Yy DONeKTpUUECKUN TOK. YCIIOBHUSl CYIIECTBOBAHUS 3JIEKTPUUECKOIO
' ToKa. ICTOUHHKH MTOCTOSIHHOTO TOKa
.7 JIeWcTBUSL  DIEKTPUYECKOTO TOKa (TEIUIOBOE, XHMHUYECKOe,
' MarHuTHOE). DJIEKTPUUECKUN TOK B JKUJKOCTSIX U razax
7.8 Onexrpuueckas nenb. Cuiia Toka. DJIEKTPUUECKOe HANPSIKEHHUE
ConpoTuBiieHME  MPOBOJHMKA.  YJIEIbHOE  CONPOTHUBIICHUE
7.9
BELIECTBA
7.10 3akon Oma 115 ydacTKa Henu

7.11

HOCJ’IC,Z[OB&TGHBHOC " mapaJljIeJIbHOC COCAUHCHUC ITPOBOAHHUKOB

=l



PaboTa u MOIIHOCTH 3MEKTPHUUECKOro TOKa. 3akoH Jxoyms —

7.12
Jlenma
13 DNEeKTpUYECKUe EMU U MOTPEOUTEH FIEKTPHUECKON YHEPTUU B
' obiTy. KopoTkoe 3ambikaHme
7.14 IlocTtossHHBIE MarHuThl. B3anmoeiicTBHE ITOCTOSTHHBIX MarHUTOB
MarauTtHoe 1ojie. MarauTHoe moJjie 3eMIM M ero 3HadeHue I
7.15
JKM3HHU Ha 3emiie
716 OnbiT  DOpcrena. MarHutHoe TMoJie  AJIEKTPUYECKOTO  TOKa.
. [IpuMeHeHne PIEeKTPOMArHUTOB B TEXHUKE
[elicTBue MAarHUTHOTO TMOJS Ha TPOBOAHUK C  TOKOM.
17 DNEeKTpOABUTATENIb  IIOCTOSHHOIO  TokKa.  Mcronp3oBaHue
. JNEKTpOJABHUraTeNiel B  TEXHHYECKHMX YCTPOHMCTBAX M  Ha
TpaHCIOpTe
718 OnbiTel  @apanes. SBIeHHE JJIEKTPOMArHUTHOW MHAYKIWH.
. [IpaBuno Jlenna
Onektporenepatop. CrnocoObl  MOMy4YeHHsS]  SJICKTPUUYECKOM
7.19 SHEPruM. OJEKTPOCTAHIIMM HAa BO300HOBISEMBIX MCTOYHHKAX
SHEPTUH
[IpakTuueckue paboOTHI:
OnbITel IO HAOIIOJEHUIO AICKTPU3ALUU TEN UHIYKUUEH U TpU
COTIPUKOCHOBEHHH.
HccnenoBanue NEWCTBUS 3JEKTPUUYECKOTO MOJII HA MPOBOJHUKH
U AUDJICKTPUKH.
CoOopka u mpoBepka pabOThl ANEKTPUUECKON LEMU MOCTOSHHOTQ
TOKa.
N3mepenue v peryampoBaHUe CUIIbI TOKA.
7.20 N3mepenue u peryaupoBaHie HANPS>KEHUS.

HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKAa, MAYIIETO 4epe3
pE3UCTOp, OT CONPOTUBIIEHUS PE3UCTOpPAa W HANPSIKEHHS Ha
pesucrope.

OneIThl, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTH  AJIEKTPUYECKOTO
CONPOTHBIICHUS! INPOBOJHMKA OT €ro JJIMHBL,  IUIOIIAJU
MIONEPEYHOr0 CEUYCHUS U MaTepraa.

IIpoBepka IpaBUIIa CIIOKEHUS HaIpsHKEHUN npu

IIOCJIEZIOBATEILHOM COEQUHEHMH JABYX pe3uctopoB. IIpoBepka




npaBuja JJsi CWIbl TOKa IMpU MapajuleIbHOM COEIUHEHUU
pesuctopoB. OmnpezneneHue padOTHl  INEKTPHUUECKOTO  TOKa,
uaymero — uyepe3  pesucrop.  OmpeneneHne  MOUIHOCTH
3IEKTPUIECKOrO TOKa, BBICIISIEMOU Ha pe3ucrope.
HccnenoBanue 3aBUCMMOCTH  CHJIBI  TOKA, MAYILIErO 4epes
JaMIOYKy, OT HampsbkeHus Ha Hel. Omnpenenenue KIIJ]
HarpeBaTens. lccienoBaHne MarHMUTHOTO — B3aUMOJEHCTBUSA
MIOCTOSIHHBIX ~ MAarHuToB.  M3yyeHuWe  MarHUTHOrO  IOJIA
MIOCTOSIHHBIX MAarHUTOB INpU MX OOBEAMHEHUU U Ppa3JICICHUU.
HccnenoBanue NEWCTBUS DJIEKTPUYECKOIO TOKAa HA MATrHUTHYIO
cTpeniky. OmbIThl, JEMOHCTPUPYIOIIUE 3aBUCUMOCTb  CHJIBI
B3aUMOJICHCTBUSL KAaTyIIKM C TOKOM M MarHuTa OT CHUJIbI TOKa
HaIlpaBJIeHUs TOKA B Karymke. M3yuenue aeicTBUS MarHUTHOTO
IIOJIsI Ha IPOBOJHUK € TOKOM. KoHCTpyupoBaHue M u3yuyeHue
paboThl 3IIEKTPOJABUTATENS. H3mepenne KITA
3JEKTPOJIBUTaTeIbHON YCTaHOBKH. OIBITHI O HCCIECIO0BAHUIO
SIBJICHUSI ~ DJIGKTPOMAarHUTHOM ~ MHAYKIUHU:  HCCIECJIOBAHME

W3MEHEHHH 3HAaUYEeHHU U HaItpaBJICHUA UHAYKIIMOHHOI'O TOKa

duznyeckue SBICHUS B npupoae: JJICKTPHUYCCKUEC SABJICHUA B

atMocepe, DIEKTPUYSCTBO IKUBBIX OPTraHU3MOB, MAarHUTHOE

7.21
nosie 3eMJiu, Ipeid MOIFOCOB, POJIb MATHUTHOTO TIOJIS JIJIS )KU3HU
Ha 3eMJIe, TOJIIPHOE CUSHUE
TexHUYeCcKne yCTpOMCTBA: MIEKTPOCKOII, aMIIEPMETP, BOJIBTMETD,
peocrar, CUETUYHK JNEKTPUYECKON SHEPIuH,
INEKTPOOCBETUTENBHBIE npudopsl, HarpeBaTeIlIbHbIC
7.22

AIEKTPONPUOOPHI (MIPUMEPHI), DIEKTPUUECKHUE TPEAOXPAHUTEIH,
AJIEKTPOMArHUT,  DJJEKTPOJBUTATEIh  IOCTOSIHHOTO  TOKa,

TreHepaTop MOCTOAHHOTO TOKa

9 KJIACC
Kon
Kon snemenrta IIpoBepsiemble 37EMEHTHI COAEPIKAHUS
paszena
MEXAHUYECKHUE ABJIEHUA
8 Mexannueckoe ABWKeHHE. MarepuanbHas Touka. Cucrema

8.1

oTCcuéTa




8.2

OTHOCHUTENBLHOCTh MEXaHUYECKOTO JABUXKCHUA

8.3 PaBHOMEpPHOE NMPAMOIMHENHOE ABU)KEHNE

24 HepaBHoMepHOE npsimosivHelWHOe aABwxkeHue. CpenHsas U
. MI'HOBEHHAsl CKOPOCTb T€jla P HEPABHOMEPHOM JIBUKEHUH

8.5 YckopeHue. PaBHOYCKOPEHHOE MPSMOJIIMHEMHOE IBUYKEHUE

8.6 CBoboxnoe nagenue. OnbiTel ["amunes

PaBHOMEpHOE IBH)KEHME IO OKpykHOCTH. Ilepumon m yacrora
8.7 oOpareHusl. JIuneiinas u yrjoBas CKOpOCTH.
[{eHTpOCTpEMUTENIBHOE YCKOPEHHE

8.8 ITepssiii 3akoH HproToHA

8.9 Bropoii 3akoH HbroToHa

8.10 Tpetuii 3akon HeroTroHa

8.11 [IpuHIMI Cyneprno3uiy CUil

8.12 Cuia ynpyroctu. 3akoH ['yka

%13 Cunia TpeHMs: CWJIa TPEHHSI CKOJIBKEHHUS, Cuia TPEHUs IOKOS,
. Jpyrue BUJbl TPEHUS

S 14 Cuna TSDKECTH M 3aKOH BCEMHUPHOTO TATOTEHMs. YCKOpEHHE
' CBOOOJTHOTO Ta/ICHUS

g 15 JBuxenne 1uiaHer Bokpyr Comnua. IlepBasg kocmuueckas
. ckopocTh. HeBecoMocTh u nieperpysku

8.16 PaBHOBecue MatepraibHOM TOUKH. AGCOTIOTHO TBEPAOE TEIO

217 PaBHOBecHe TBEPIOrO Tella C 3aKPEIJIEHHOM OCBIO BpALICHUS.
' MowmeHnT cuibl. LleHTp TshkecTn

8.18 Nmnynsc Tena. U3menenue ummyiibea. IMImyasce cuitsl

8.19 3aK0H COXpaHEHUS UMITYJIbCa

8.20 PeakTuBHOE IBYOKEHUE

8.21 Mexanndeckasi paboTa U MOITHOCTh

82> PaGoTta cun TskecTH, ynpyroct, TpeHus. CBsi3b SHEPIUd U
' paboThI

83 [ToreHuunanbHast SHEPrusi Tejaa, MOJHATOTO HaJ MOBEPXHOCTHIO
' 3emun

8.24 IToTeHnmanbHas SHEPrUs CKATOU NPy KUHBI

8.25 Kunernueckas sneprus. Teopema 0 KHHETUUECKOM 3HEPIrun

8.26 3aKOH COXpaHEHUS] MEXaHUYECKOM YHEPTUH

8.27 [IpakTuueckue pabOTHI:




OnpeneneHue CpeaHEl CKOPOCTH CKOJBXKEHHs Opycka WIn
JIBIKEHHS IIApHKa 0 HAKJIOHHOW MiiockocTH. OrmpeaeneHue
YCKOpPEHHsI Tela TpH PABHOYCKOPEHHOM JIBUKEHUHU IO
HAKJIOHHOM MJIOCKOCTH.

HccnenoBanne  3aBUCMMOCTH  IyTH  OT  BpPEMEHHM  NIpHU
PaBHOYCKOPEHHOM JIBIYKEHUH 0€3 Ha4allbHOW CKOPOCTH.
[TpoBepka TUMOTE3bI: €CIU MPH PABHOYCKOPEHHOM JBMKCHUH
0e3 HayaJIbHOM CKOPOCTH IMYTH OTHOCATCS KakK psJl HEUETHBIX
YHCeII, TO COOTBETCTBYIOIINE MTPOMEKYTKH BPEMEHHU OHMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHUSI CKOJIBKEHHUS OT CUJIBI
HOpMalibHOTO JnaBieHus. OnpeneneHue Kod(hdUIMEHTa TPEHUS
ckonbkeHus. OnpeneneHue kECTKOCTH MPYKuHbL. Onpenenenre
paboThI CHIIBI TPEHHs] NMPU PAaBHOMEPHOM IBIKEHHH Tela 0
TOPU30HTAIBHOM moBepxHOocTH. OmnpexneneHue padOThI CHIIBI
yOPYyrocTH  TNpH  THOABEME TIpy3a C  HCIOJb30BaHHEM

HCTIOABMKHOI'O M ITIOABHXXHOI'O 0J10KOB

duzndeckue SIBICHUS B npupoaec: IpUJIUWBBI W OTJIMBBI,

8.28 JBKeHue mianeT COJTHEYHOM CUCTEMBI, PEaKTUBHOE JBUKEHUE
JKUBBIX OPTaHU3MOB
820 TexHu4YecKue YCTPOWCTBA: CHUIAOMETP, NATUYUKU TOJIOKEHHS,

pacCTosdHud U YCKOPCHUA, PAKCTBI

MEXAHWYECKHUE KOJIEBAHWA 11 BOJIHBI

KonebarenbHoe JABMOKCHUC. OcHOBHbBIC XapPaKTCPUCTUKHU

- KoJIeOaHUI: TIEpHOJI, 9aCTOTa, aMILIATY 14
97 MaremMaTtnyeckuii M TNpPYKUHHBIM MasTHUKU. [IpeBpamenue
. SHEPIrUH MPH KoJeOaTeTbHOM ABUKCHUU
9.3 3aryxatomue kojaebanus. BeiHyknennbie konebanus. Pesonanc
Mexanndeckne BonHBL. ~ CBOWCTBA MEXaHWUYECKHUX  BOJIH.
94 ITpononpHble U MONEpeyHble BOJHBL JlIMHA BOJHBI U CKOPOCTH
' e€ pacnpocTpaHeHHs. MexaHndyeckue BOJHBI B TBEPAOM TeJe,
CEHCMUYECKHUE BOJIHBI
9.5 3Byk. ['poMKkoOCTb 1 BbICOTa 3ByKa. OTpa)keHUE 3ByKa
9.6 WNHudpa3Byk U yIbTpa3ByK
[TpakTudeckue pabOTHI:
97 OrnpezesieHne 4acTOThl ¥ TIEpHOJia KoeOaHnii MaTeMaTHIeCKOTO

MasiTHHKaA.

OrnpezenieHne 4acTOThl W TEPHOJa KOJEOAHWH NPy KUHHOTO
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MasTHUKA
Uccnenosanue 3aBUCHUMOCTH nepuoja KoJIeOaHuit
MOJIBELIEHHOTO K HUTH Tpy3a OT JUIMHBI HUTU. MccnenoBanue
3aBHCUMOCTH MepHoja KojeOaHuN MPYKUHHOTO MasTHUKA OT
Macchl rpy3a. [IpoBepka HE3aBUCUMOCTH IepuoAa KojeOaHUi
Ipy3a, NOJABEIIEHHOIO K HUTHU, OT MAacChl Ipy3a M KECTKOCTU
NpYXUHBL. VI3MepeHne yCKOpeHusi CBOOOIHOTO MaeHuUs
@dusnueckue SBIEHUS B IPUPOJE: BOCHPUATHE 3BYKOB
9.8 JKUBOTHBIMH, 3€MJIETPACEHHE, CEHCMHUUYECKHE BOJHBI, IyHaMH,
9X0
99 TexHHMUecKue ycTpoicTBa: 7X0JI0T, UCIIOJIb30BAHUE YIIBTPA3BYKa
. B OBITY U TEXHUKE
DJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
0.1 ONEeKTpOMarHuTHOE  MoJie.  OJEKTPOMAarHUTHBIE  BOJIHBI.
' CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH
10.2 [IIxana 37eKTpOMarHUTHBIX BOJIH
103 DnekTpoMarHuTHas npupoaa ceeta. Ckopocts cBeTa. BomHOBbIE
. CBOMCTBA CBETA
[TpakTrueckue pabOTHI:
10.4 N3ydyeHne CBOWCTB JJIEKTPOMArHUTHBIX BOJH C IOMOIIBIO
MOOUIBHOTO TenedoHa
105 dusnyeckue SBIEHUS B IPHpOJE: OHONOrHYecKoe JeicTBue
' BUJUMOTO, YJIbTPA(QHOIETOBOTO U PEHTT€HOBCKOTO U3JIy4eHUI
10.6 TexHuyeckue ycTpoilcTBa: MCIOJIB30BAaHUE 3JIEKTPOMArHUTHBIX
. BOJIH JIJIs1 COTOBOM CBSI3U
CBETOBBIE ABJIEHUA
11.1 JlydyeBas monenb cBera. IcTOUHMKM cBETA
11.2 [IpsamosnHETHOE pacIpOCTPAHEHUE CBETA
11.3 Ortpaxenue cBera. [nockoe 3epkasio. 3aKOH OTpa)KE€HUs CBETa
114 [Ipenomnenue cBera. 3akoH TmpenomiieHus cBeTa. llomHoe
' BHYTPEHHEE OTPAKEHUE CBETA
11.5 JIunza. Xop stydeii B IMH3E
11.6 Onrtuyeckas cuctema ¢oroarnmapara, MUKPOCKOIa U TeJIecKona
117 I'maz  kak  onTuyeckas  cucrema.  biauM3opykocTb U
' JaTbHO30PKOCTh
11.8 Paznoxenne Oenoro cBera B crnekTtp. Omnbitel HproToHa.




CrnoxxeHne CIICKTPAJIbHBIX IBETOB. ﬂI/ICHepCI/IH CBECTa

11.9

11.10

11.11

[TpakTudeckue pabOTHI:

HccnenoBanue 3aBHCUMOCTH yIila OTPaKEHHS CBETOBOTO JIyda
OT yrIjia MaJieHus.

N3ydyeHne XapakTepUCTUK HM300paKeHUsS MpeAMEeTa B IUIOCKOM
3epKaie.

HccnenoBanue 3aBUCUMOCTH yTJIa IIPETOMIICHHSI CBETOBOTO JTyda
OT yTIJIa TaJICHHsI HA TPAHUIIE «BO3YX — CTEKIION.

[Momyuenne n300paskeHNH ¢ TOMOIIIBIO COOMPAIOIIEH JTMH3HI.
Onpenenenne (POKYCHOTO pACCTOSHHUSI M ONTHYECKOM CHIIBI
coOuparonieii JINH3HI.

OmnBITHI IO Pa3I0KEHHUIO OEJIOro CBeTa B CIIEKTP.

OnbITHl IO BOCHIPUATHIO 1IBETA IPEAMETOB MIPU UX HAOIIOIEHUU

4yepe3 [IBETOBBIC (PHIIBTPHI

dusnueckue sBieHuss B npupoze: 3atmenus ComHia u JIyHsl,
[[BETa TeJ, ONTHYECKHe sBIeHUS B aTMmochepe (IBeT HeOa,
pedpakius, paayra, MUpax)

TexHUUeCKHue YCTpOWCTBA: OYKH, TMepHucKom, (oToanmapar,

OIITUYCCKUEC CBETOBObI

12

KBAHTOBBGIE ABJIEHUA

12.1

12.2

OmnsiTel Pesepdopna u ruranerapHas mojens aroma. Monenb
aroma bopa
Hcnyckanvme W NOIVIOIIEHHME cBeTa aToMoM. KBaHTHI.

JInnenyaTeie CIIEKTPHI

12.3

12.4

PannoakTUBHOCTS. Aﬂb(ba, bera- u raMMa-us3jIydyCHHUA

Crpoenune aToMHOTrO siipa. HykioHHas MoJienb aTOMHOIO spa.

N30TO0118I

12.5

PannoaktrBHbIe IpeBpatuenus. [leproa momypacnaga aTOMHBIX

aaep

12.6

H,Z[CpHLIC pCaKknuu. 3aKOHBI COXpPAaHCHUA  3apdd0BOTO U

MacCCOBOI'O YHUCEI

12.7

9HepFI/I$I CBs31 aTOMHBIX SAJIEP. CBs3b MaccChl 1 OHEpPIrun

12.8

Peakuuy cuHTe3a U ACICHUS AACP. Hcrounuku OHEpIrun COJ'IHI_Ia

" 3BE3]

12.9

Anepnas sHepreTuka. JleficTBUe paliOaKTUBHBIX U3JIyYEHUN HA

JKHUBBIC OpTaHU3MBbI




[TpakTuueckue paboTHI:

Habntoienue CriomHeIX ¥ THHEHYAThIX CIEKTPOB U3TyUYEHUSI.

12.10 HccnenoBaHue TpPEKOB: HW3MEPEHME DHHEPIMM YaCTULBl 11O
TOpPMO3HOMY TTyTH (110 (hoTOorpadusim).
W3mepenue paanoakTuBHOTO (hoHA
duznueckue SIBIICHUS B HIPUPOJE: €CTECTBEHHBIN
11 paluOaKTUBHBIA (OH, KOCMHUYECKHME Jy4H, pPaJUOaKTUBHOE
' U3JTy4YEeHUE MPUPOJIHBIX MHHEPAJIOB, NEHCTBHE pPaJMOAKTHBHBIX
U3JTy4YEeHUI Ha OPraHU3M uYesloBeKa
112 TexHudeckue yCTPOMCTBA: CIEKTPOCKON, HWHAWBUILYAJIbHBIN

JA03UMCETP, KaM€pa Bunncona




ITPOBEPAEMBIE HA OI'D ITO ®U3UKE TPEBOBAHUA K PE3YJIbTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBbHON TPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOoBaHUs

IIpoBepsiemble TPeOGOBaHUSA K NMPeIMETHBIM pPe3yJbTaTaM 0a30BOr0 YPOBHS
O0CBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 0011Ier0
oOpa3zoBanusi Ha ocHoBe ®PI'OC

[lonnmanue pomu (U3MKM B HAyyHOM KapTHHE MHpa; CHOPMHPOBAHHOCTH
0a30BBIX MPEJICTABICHUA O 3aKOHOMEpPHOW CBSI3M M IO3HABAEMOCTHU SIBIICHUI
IPUPOABI, O POJM B3KCIEPUMEHTa B (HU3MKE, O CHCTeMOooOpasyoolel posu
($U3MKK B pa3BUTHH €CTECTBEHHBIX HAYK, TEXHUKU M TEXHOJIOTHA, 00 3BOJIIOLIUU
(Gu3MYecKUX 3HAHUM M UX POJIM B LEJIOCTHOW €CTECTBEHHOHAyYHOM KapTHHE
MHUpa, O BKJAJe POCCUHCKHUX U 3apyOeKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEr0 MHpa, pa3BUTHE TEXHUKU U

TEXHOJIOTUN

3HaHUs O BUJAX MaTepuH (BEHIECTBO M TOJIE), O JBIKEHUM KaK CIocoOe
CYILIECTBOBAHMS MAaTepud, OO0 aTOMHO-MOJEKYJISPHOH TEOPHUH CTPOCHHS
BEIIECTBA, O (PU3UYECKOW CYIIHOCTH SIBICHUH NPUPOJLI (MEXaHUYECKHX,
TEIUIOBBIX, JIEKTPOMArHUTHBIX U KBAaHTOBBIX); YMEHHE pa3NuyaTh SBICHHS II0
OMHCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB, IEMOHCTPHUPYIOIINX

naHHOe (QU3MYECKOoe SBJICHHE, YMEHHUE pPAcCllO3HABATh MPOSIBICHUE H3YyYEHHBIX
(bU3UYEeCKUX SBICHUW B OKPYXKAIOIIEM MHUPE, BBIJEIAS WX CYIIECTBEHHbBIC

CBOICTBA (IPU3HAKK)

BJ'Ia,Z[eHI/IC OCHOBaMH ITOHSATUMHOTO aIrrapara 1 CUMBOJIMYCCKOI'O sA3bIKa (1)I/ISI/IKI/I
U HCIIOJIB30BAHUC HUX IS PCIICHHA y‘IG6HBIX 3aaa4, YMCHHC XapaKTCPU30BATE
CBOMCTBA TCII, (1)I/I3I/I‘IGCKI/IG SABJICHUS U IIPOLECCChI, UCITOJIB3Y1 (I)YHI[aMeHTaJ'IBHLIC

1 OMITMPUICCKHUEC 3aKOHBI

YMeHHe ONuChIBaTh HN3YYUCHHBIC CBOMCTBA TEll U (I)I/ISI/ILICCKI/IG SABJICHUA,

WCIIONB3YS (PU3UYECKUE BETMIMHBI

Branenne ocHOBaMHM METOJOB HAyYHOTO MO3HAHHMA C YYETOM COOJIOACHHA
npaBui 6€30MacHOro Tpy/ia: HaOIoAeHUEe (PU3NUECKUX SBICHUMA:

YMEHHE CAMOCTOSITEIIHHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U3 JJAHHOTO

Habopa 000pynOBaHMA O HMHCTPYKIMH, ONUCHIBATH XOJ OIBITa U 3alHCHIBAThH
€ro pe3yJIbTaThl, (POPMYITHPOBATH BHIBOJIEI,

MPOBEICHUE MPAMBIX U KOCBEHHBIX WM3MEPEHUH (DU3NYECKHX BEIMYMH: YMEHUE
IUIAHUPOBAaTh HM3MEPEHMsI, CaMOCTOSITEIbHO COOMpPATh SKCHEPUMEHTAIbHYIO
YCTQHOBKY 110 WHCTPYKIIMH, BBIYMCIATH 3HAUEHHE BEJIMUYMHBI M aHAIU3UPOBATE
MOJyYCHHBIE PE3yNbTaThl C YYETOM 3aJaHHOW TOTPENIHOCTH Pe3yJIbTaTOB
U3MEPEHU;

IMPOBEACHNE HECCIIOKHBIX SKCIICPUMCHTAJIbHBIX PICCJ'ICI[OB&HHﬁ; CaMOCTOATCIIBHO

D



coOupaTh HKCHEPUMEHTANbHYI0 YCTaHOBKY M MPOBOJUTH HCCIEIOBaHHUE I10
MHCTPYKIIMH, IPEICTABIIATH MOJy4YE€HHbIE 3aBUCUMOCTH (DPU3NYECKUX BEJIMUYUH B
Buae Tabnuil M TpadUKOB, YUYUTHIBATH MOTPEIIHOCTH, JEJIaTh BBIBOIBI I10

pe3yjibTaTaM HCCIICAOBAHUS

[TonnMaHue XapakTEPHBIX CBOMCTB (PM3MUECKUX MOJIENIeH (MaTepuaibHas TouKa,
a0COIFOTHO TBEPIOE TEIO, MOJIEIIHA CTPOSHHUS Ta30B, )KUIKOCTEH U TBEPIBIX TEII,
IUTaHEeTapHasi MOJENb aToMa, HYKJIOHHash MOJENb aTOMHOIrO Sifjpa) U yMEHHe

NPUMEHSTH UX Ui O0BSICHEHUS (PU3MUYECKHUX MPOLIECCOB

YMmeHne 00BACHATh (PU3NYECKHE IMPOLIECChl U CBOMCTBA TeJ, B TOM YMHCIE U
KOHTEKCTE€ CHUTyalluid NpPAKTUKO-OPUEHTHPOBAHHOTO XapakTepa, B YACTHOCTH,
BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBSI3U M CTPOUTH OOBSICHEHHE C OTIOPOH Ha

W3YYCHHBIE  CBOHCTBAa  (DM3WUYECKHUX  SBIICHUH, (U3HUYECKHE  3aKOHBI,

3aKOHOMCPHOCTH U MOJCIHU

YmMmenue pemats pacuy€rHele 3amauu (Ha 0asze 2 — 3 ypaBHEHUi), UCHOJIb3Ys
3aKOHBl W (POPMyIIBI, CBS3BIBAIONIME (PU3MUYECKHE BEIWYHMHBI, B YaCTHOCTH,
3alUChIBaTh KPATKOE YCJIOBUE 3a/1aud, BBIABISTH HEJOCTAIOUIUE JaHHBIE,
BBIOMpPATh 3aKOHBI M (HOPMYJIBI, HEOOXOAUMBIC ISl €€ PEIIeHHs, HCIOIb30BaT
CIIPaBOYHBIE JaHHbIC, MPOBOJWUTH pACUYEThl U OLEHUBATH PEATUCTUYHOCTH
[IOJIyYeHHOr0  3Ha4yeHWs (U3MYECKON  BEIWYMHBI; YMEHHUE ONpPEIENSThH

pa3sMepHOCTh PU3NUECKON BEIUYHMHBI, TOJYYEHHOM MPU PEeLIeHNH 3a1a4K

YMmenue XapaKTCPU30BaATb NPHUHIUIIBI HeﬁCTBHH TCXHUYCCKUX YCTpOﬁCTB, B TOM
YHpclie OBITOBBIX HpI/I60pOB, 1 MPOMBIIIJICHHBIX TEXHOJOTHUYCCKUX IMTPOLECCCOB IO
HX OIIKMCAHUIO, HUCIIOJIb3Yd 3HAHHUA O CBOMCTBaxX (I)I/I3I/ILICCKI/IX SBJICHUH H

HE0OXOIMMBbIE (PU3NIECKUE 3aKOHOMEPHOCTH

10

11

YMeHUE HCITOJIB30BaTh 3HAHUS O (PH3UYECKUX SBJICHUSIX B TIOBCETHEBHOM KU3HU
Uil oOecrieueHusl 0€30MMacHOCTH TpH OOpalieHuH C OBITOBBIMH INPHUOOpaMU M
TEXHUYECKUMHU YCTPOHUCTBAMH, COXPAaHEHHUsS 3J0POBbS W COOIIOACHHUS HOPM
HKOJIOTHYECKOTO MOBEICHHSI B OKPYIKAIOIICH Cpefie; MOHUMaHHe HE0OX0IMMOCTH
MPUMEHCHUS JOCTKCHUH (U3UKH W TEXHOJOTHHA JUIS  PallMOHAILHOTO

IIPUPOIONIOIb30BAHUS

OnbIT moucka, npeoOpa3oBaHUsl U MPEACTaBIEHUS HHPOpMALUKU (HU3HUECKOTO
COZIEp)KAaHUS €  MCIOJb30BaHMEM  HMH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH; yMEHHE OIICHWBATh IOCTOBEPHOCTh MOJIYYCHHOW HH(OpMAaIu Ha
OCHOBE HMEIOLIUXCS 3HAHUNA M JIOTIOJIHUTENIBHBIX HCTOYHUKOB; YMEHHE
WCTIONIB30BaTh TPH BBITIOJHEHUH YYEOHBIX 3aJaHUil HAyYHO-TIOMYJISIPHYIO
IUTEepaTypy (HU3NYECKOro CoAep kaHusl, CIpaBOYHbIE MaTEPHAJIbl, PECYPChI CETH

WNHTtepHeT; BiageHne 0a30BBIMH HaBBIKAaMH IpeoOpazoBaHus MHPOPMALUHA W3

OTHOW 3HAKOBOW CHCTEMBI B JpPYIyl; YyMEHHE CO37aBaTh COOCTBEHHBIC




IMHUCbMCHHBIC U YCTHBLIC COO6I.I.[€HI/ISI Ha OCHOBC I/IH(I)OpMaI_[I/II/I U3 HCCKOJIBKHUX

HCTOYHUKOB

HEPEYEHD 3JIEMEHTOB COILEPKAHUA, IPOBEPAEMbBIX HA OI'D 11O

OU3BUKE
Kon IIpoBepsieMblii 371eMEHT COAEPKAHUS
1 MEXAHUWYECKUE SBJIEHUA
. Mexannueckoe ABM>keHHE. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
' JBUKCHUS
- PaBHOMepHOE 1 HepaBHOMEpHOE ABMKeHUE. CpenHsis cKopocTh. DopMyiia A BEIYUCICHUS
. cpemHel ckopoctu: v = S/t
PaBHOMEpHOE TpsIMONMHEHHOE NBIKEHHE. 3aBUCUMOCTh KOOPJIMHATHI Tejda OT BPEMEHU B
clly4ae paBHOMEPHOTO MPSIMOJIMHEHHOTO ABM)KECHUS:
1.3 () =x,+vt
I'padvku 3aBHCHUMOCTH OT BpPEMEHH Ui MPOEKLIHU CKOPOCTH, MPOCKIUH IMepeMelleHus,
MyTH, KOOPAUHATHI TP PABHOMEPHOM TIPSIMOJIMHEMHOM JBUKEHUU
3aBUCHUMOCTh KOOPJIMHATHI TeJIa OT BPEMEHH B ClIy4ae paBHOYCKOPEHHOTO MPSIMOIUHEHHOTO
JIBUKCHHUS:
.
S} =Vg, i+ * %
@opMyIibl 11l MPOEKLUU MTEPEMENICHUS, TPOEKIIMN CKOPOCTH U MPOEKINH YCKOPEHUs ITPU
PaBHOYCKOPEHHOM TMPSMOJIMHEHHOM JIBU>KEHUH:
1.4 $2
s () =y, -a‘+ax-E.
U_\'('f) =Up, T4, L,
a,(r)=canst,
Ulrl - l"}1:1': zza:rsrc
I'padukn 3aBECUMOCTH OT BpPEMEHHU [IJIsi MPOEKIHMH YCKOPEHHS, IMPOCKIMU CKOPOCTH,
MPOEKIMU NIEPEMENICHUS], KOOPAUHATHI IIPU PABHOYCKOPEHHOM MPSIMOJIUHEHHOM JIBUKECHUU
CBobogHoe maneHue. DopMyIibl, OMHUCHIBAIOLINE CBOOOJHOE MaJE€HUE Teja MO0 BEPTUKAIH
s (IBW>KeHWE Tela BHU3 WJIM BBEPX OTHOCHTENBHO TMOBEpXHOCTH 3emiu). [ paduxu
' 3aBUCUMOCTH OT BPEMEHHU I MPOCKIIMU YCKOPEHHs, MPOEKIIMH CKOPOCTH M KOOPJAMHATHI
MIpY CBOOOTHOM TAJCHUH TeNa M0 BEPTUKATIN
L6 CKOpOCTh paBHOMEPHOI'O JBUKEHUS T€Ja MO OKPYKHOCTU. HanpasieHue ckopocTu.

dopmya 1715 BBIYUCIIEHUSI CKOPOCTH Yepe3 paJnyc OKPYKHOCTH U IEPUOJ 0OpaIIeHHUs:




LenTpocTpeMuTenbHOe yckopeHue. HampaBiieHue IeHTPOCTPEMHUTEIBLHOTO YCKOPEHHS.

dDopMyna AJId BBIYUCJIICHUSA YCKOPCHUA!

1.7

Macca. IInotHocts BemectBa. @opmyria sl BBIYUCICHUS MNIOTHOCTH:

_m
vV

1.8
1.9

1.10

Cuna — BekTopHas ¢pusznueckas BennunHa. CloxKeHne CUil
SIBnenne unepuuu. [lepsiit 3akoH HeroToHa

Bropoii 3akon HerotoHa:

F=m-d

CoHampaBIeHHOCTb BEKTOPA YCKOPEHHsI TeJla U BEKTOPa CHJIBL, AIEHCTBYIOLIEH Ha TEJIO

Bzaumopneiicteue ten. Tpertuii 3akoH HprotoHa:

Fyy=-F

1.12

1.13

1.14

TpeHI/IC IIOKOsA U TPCHUC CKOJILXCHUA. d)opMyna AJI1 BBIYUCIICHUSA MOAYJIA CHUJIbI TPCHUS

CKOJIBXKCHUA
F‘rp =u-N

Hedopmarus Tena. Ynpyrue u Heynpyrue aedopmaiuu. 3akoH ympyroil aedopmaruu

(3akoH ['yka):
F=k-Al
BCGMI/IpHOG TSATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -1,
F=G.—L1_2
R
Cuna TspKkecTH. Y CKOpeHHe CBOOOHOTO MaIeHHUS.
®dopmya 1715 BBIYUCIICHUS CUIIBI TSXKECTH BOJIM3K noBepxHocTH 3emin: F = mg.
JBuxenue mianer Bokpyr Connua. [lepBas kocmuueckas ckopocts. HeBecomocTs n

Meperpy3Ku

[

1.15

Nmmynse Tena — BekTopHas (u3nvecKas BeInIruHa.
D=mi

Nmmnynsc cuctemsl tei. M3mMenenne ummyisca. MMiynbe cuiibl

1.16

3aKkoH COXPAaHCHUA UMITYJIbCa JJIA SaMKHyTOfI CHUCTCMBI TCII:




D=1+, U, =const

PeakTtuBHOE IBIKEHNE

1.17

1.18

1.19

Mexanunueckas padota. @opmMyia 111 BHIYUCICHUS paOOTHI CHIIBL:

A=Fscoso
Mexannueckas MOIIHOCTD:

nv=24
r

Kunernueckas u MMOTCHIIMAJIbHAS SHCPI'Us. CDOpMy.]'Ia JJIAA BBIYHMCIICHUA KUHETHYCSCKOU

SHEPIruu:

HEJ'E
B

TeopeMa 0 KHHETHYECKOH OHCPI'Uu. (DOPMYJ'Ia JJIA BBIYUCIICHUA HOTCHHH&HLHOI;'I OHCPIrun

TeJa, HOIHITOTO

Hag 3eMIIEi:

E,=mgh

MexaHuueckas OHCPI'UsA:
E=E,+E,

3aKOH COXpaHEeHUs MexaHu4yecKoil anepruu. dopmyina /i 3aK0Ha COXpaHEHUS
MEXaHUYECKOHN SHEPrUU B OTCYTCTBUE CUJI TPEHUS: £ = const.

[IpeBpanieHne MEXaHUYECKOW SHEPTUH IIPU HAJTMYHH CHJIbI TPEHUSI.

1.20

[TpocThie MexaHU3MBI. «30JI0TOE MPABHUIIO» MEXAHUKH.
Peruar. Moment cunbl: M - Fl.

VYcnoBue paBHOBECHS pblyara:
M +M, +..=0
[ToxBrokHBIN 1 HeOABMKHBINA O0510KH. KITJ[ MpocThIX MEXaHU3MOB,

n= Anonesnas
A—aarpaqe:ﬂ:ﬂaﬁ

1.21

JlaBiieHne TBEPAOTO TENA.

@opMyina 11 BBIYMCICHUS JaBIECHUS TBEPAOrO Tella:

_F
p=%

HaBnenue raza. ATMmocdepHoe JaBiIeHHUE.

FI/II[pOCTaTI/I‘-IeCKOe JaBJICHUC BHYTPH KUAKOCTHU.

(DopMyna JJI BBIYUCJIICHUA JaBJICHUA BHYTPH KUJIKOCTHU:

p=pgh+p_,




1.22

3axoH [lackans. I'mapaBanueckuii mpecc

1.23

1.24

3akoH Apxumena. @opmyna Uil ONpEACIEHUS BBITAIKUBAIOLIEH CHIIbI, NEHCTBYIOILEH HZ
TEJI0, NOrPYKEHHOE B )KUIKOCTb UM Ias:

F Apm. = pgv
Ycnosue maBanus tena. [naBanue cy10B 1 BO31yXOIUIaBaHHE

Mexanudeckue KoneOaHus. AMIUIMTYyAa, TEpUoJ W dYacTora KosiebaHuid. Dopmyra,

CBSI3BIBAIOIAS YACTOTY U MEPHOJ KOJICOaHUI:

1.25

MareMaTHYECKU U TPYXKUHHBIA MasTHUKHU. [IpeBpaiieHue sHepruu npu KojeOaTeaTbHOM

JABMKCHUU

1.26

3aryxaromue konebanus. BeiHyx1eHHbIEe KoneOaHus. Pezonanc

1.27

1.28

1.29

MexaHudecKnue BOJHEL HpOI[OJ'II)HBIC MU MONCPCYHBIC BOJIHBI. I[J'II/IHa BOJIHBI U CKOPOCTH

PacCpoCTpaHCHHA BOJIHBI:

h=v-T

3Byk. I'pomkocTh U BbicoTa 3ByKa. OTpa)keHHE 3BYKOBOH BOJIHBI Ha TpaHHUIE JBYX Cpei.

Wudpa3Byk u ynbpTpa3zByk

Ipaxmuyeckue pabomoi

N3mepenune cpenHell TUIOTHOCTH BEIMISCTBA; apXHMEIOBOW CHIIBI, KECTKOCTH TPy KHHBI;
Kod(hUIIMEeHTa TPEHUS CKOJIBKEHUS; padOThl CHIIBI TPEHUS, CHIIBlI YIPYTOCTH; CpeAHEH
CKOPOCTH JIBMKEHHS OpyCKa M0 HAKIIOHHOW TUIOCKOCTH; YCKOPEHUS OpyCKa MPH ABMKCHUN
M0 HAKJIOHHOM MJIOCKOCTH; YacTOThl W TMepuoja KoleOaHWil MaTeMaTHUYECKOTO MasTHUKA;
9acTOTHI U TIEpH0/1a KOJIeOaHU MPY>KUHHOTO MAasITHUKA; MOMEHTA CHJIBI, ICHCTBYIOIIETO Ha
pbryar; paboThl CWJIbI YINPYTOCTH TPU MOABEME TPy3a C MOMOIIBI0 HEMOJBUKHOTO OJIOK:
pabOThI CHITBI YIIPYTOCTH TIPH TOIBEME IPy3a ¢ TOMOIIBIO TIOJBHKHOTO OJIOKA.
HccnenoBanue 3aBUCUMOCTH apXUMEIOBOM CHIIBI OT 00bEMA MOTPYKEHHOM YacTh Tea U OT
IUIOTHOCTH JKUJKOCTH; HE3aBHUCHMOCTH BBITAIKMBAIOIICH CHJIBI OT MAacChl Tella; CHIIBI
TPEHUS CKOJIbKEHUS OT CHUJIbl HOPMAJIBHOTO JABJCHHSI U OT pPOJa TMOBEPXHOCTH; CHIIBI
VIOPYTOCTH, BO3HUKAMOIIECH B MPYKWHE, OT CTEHCHH JePOopMaIliyl MPYKUHBI, YCKOPCHHS
Opycka OT yria HakKJIOHAa HaIpaBISAIOIIEH; Tepuoaa (YacToThl) KoJIeOaHWH HHUTSHOTO
MasTHUKA OT JUTMHBI HUTH; TIEpHUO/1a KoieOaHUH MPyKHHHOTO MasiTHAKA OT MacChl Ipy3a u
KECTKOCTU TPYKUHBI, HCCIEIOBAaHHE HE3aBUCUMOCTH TEpUOAa KOJICOAHWH HUTSHOTO

MasATHHMKA OT Macchl Ipy3a. [IpoBepka ycioBus paBHOBeCHs pplyara

1.30

Du3zuyeckue s61eHUs 8 npupode. TPUMEPDI ABIKEHUS C PA3IUYHBIMU CKOPOCTSIMHU B KUBOM
Y HEeXXUBOU NPUPOAE, NEUCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUIIUBBI U OTIUBBI,
nBwkeHrne TuiaHeT COJMHEYHOW CHCTEMBI, PEaKTHBHOE IBIDKEHHE >KXHBBIX OPTaHU3MOB,
pBIYATH B TEJIE YEIIOBEKA, BIUSHUE aTMOC(EPHOTO JaBICHHS Ha KUBOW OPTaHHU3M, IJIABAHUE

PBIO, BOCIIPHUSATHE 3BYKOB )KUBOTHBIMH, 3€MIIETPSICEHHE, CEIICMUUECKHE BOJIHBI, I[yHAMH, 7XO

1

1



Texnuueckue ycmpoﬁcmea: CIIMAOMCTP, AATYHUKU IIOJIOKCHUA, pACCTOAHUA W YCKOPCHUA,

JTUHAMOMETp, TOJIIUITHUKKA, PAKEThl, pbIYar, TIOJABWKHBI W HETMOJIBWKHBIN OJIOKH,

1.31 HAKJIOHHAS TUIOCKOCTh, MPOCTHIC MEXaHU3MBI B OBITY, COOOIIAIOIINECS COCY/IbI, YCTPONCTBO
BOJIONIPOBO/A, TUAPABIMYECKUN IMpEcc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOU
HACOC, apeoMeTp, IXO0JIOT, UCTIOJIb30BAaHHUE YIbTPa3ByKa B ObITY U TEXHUKE
2 TEIUUIOBBIE ABJIEHUA
OcCHOBHBIE MOJOXKEHHUS MOJIEKYJISIPHO-KUHETUUYECKON TEOPUH CTPOEHUs BenlecTBa. Mojenu
2.1 TBEPIOTO, JKUAKOTO ¥ ra3000pa3HOro COCTOSHUH BemecTBa. Kpucrammyeckue u amopdHbie
Tena
55 JIBmkeHne wyacTuil BemiecTBa. CBsi3b CKOPOCTH JBMXKCHHS YACTHI[ C TEMIIEpaTypou.
' BpoynoBckoe nBmxenue, auddysus
23 CMaumnBaHUe U KaNUJUIIPHBIE SBJICHUS
24 TennoBoe paciiupeHue u cxxaTue
2.5 TeroBoe paBHOBECHE
Y Buytpennss sneprus. Pabora u Teruionepenada Kak CHOCOObI M3MEHEHHS BHYTpPEHHEH
' SHEPruu
2.7 Bunel Temonepenadn: TEIONPOBOAHOCTh, KOHBEKIUS, U3JIyYEHNE
Harpesanue u oxnaxnaenue teia. KoindecTBo TEMIOTH. Y 1eNbHAas TEIIOEMKOCTb:
2.8
O=am(t,—t,)
3aKOH COXpaHEHMsI SHEPTUU B TEIJIOBBIX Mpolieccax. Y paBHEHHUE TEIUIOBOro OanaHca:
2.9
O +0, +..=0
Hcnapenue u koHaeHcauus. V3MeHeHHe BHYTpEHHEH SHEpPrUu B Mpolecce HCMapeHHUs U
2.10 KoHAeHcauuu. Kunenue xxuakoctu. Y nenpHas Tenjaora napoodpasoBanus: L = Q/m
2.11 | Bnaxnocts Bo31yxa
[InaBnenve u kpuctamnuzanus. V3MeHeHHe BHYTpEHHEH OSHEpPrud NpU IUIABIEHUH U
KpUCTAJIIM3alUK. Y JelIbHas TEIUIOTa MJIaBICHUS:
2.12 0
=
513 BHyTpeHHss SHeprus CropaHust TOIIMBA. Y IebHas TEeIJIoTa CropaHus TOIuuBa: ¢ = O/m
2.14 [Mpunnmne! padotel TernoBbix aAeurareneil. KI1J] TemmoBoro nsurarens
IIpaxmuueckue pabomoi
515 N3mepenune ynenpbHOW TEIIOEMKOCTH METAUIMYECKOIO LMWIMHAPA; KOJWYECTBA TEIUIOTHI,

MOJIy4€HHOT'0 BOJIOM KOMHATHOW TeMIepaTypbl (PUKCUPOBAHHONW MacChl, B KOTOPYIO OMYIIEH

HaneTLIﬁ OWIMHAP, KOJWYCCTBA TCIJIOTHI, OTAAHHOI'O HArp€TbhiM MNWIUMHAPOM, IIOCJIC




OIyCKaHUs €r0 B BOJY KOMHATHOM TEMIIEpaTypbl; OTHOCUTEIBHOM BIIAYKHOCTH BO3ZYXa;
YACIBHOW TEIUIOTHI IUIABICHUS JbAa. MccienoBaHne M3MEHEHHMs TEMIEpaTypbl BOIBI IIPHU
pa3IMYHBIX YCJIOBMSX; SIBJICHMS TEIUIOOOMEHA IpPU CMEUIMBAaHUM XOJOJHOW M ropsdeu

BOJBKI; IIpo1ecCca uCrmapCHUsA

Dusuueckue s6aeHUSL 8 npupode: IMOBEPXHOCTHOC HATXKCHHUEC W KAIIWIJIAPHBIC SBJICHHUSA B

2.16 MPUPOJE, KPUCTALIBI B TMpupojae, uznydeHue CouHIA, 3aMep3aHue BOJIOEMOB, MOPCKHE
Opu3bI, 00pa3oBaHUE POCHI, TYMaHa, WHEsl, CHETa
Texnuueckue  ycmpoticmea: — KalWUIAPbl, TNPUMEPHl  UCHOJB30BAHUS  KPUCTAJJIOB,
2.17 JKUJIKOCTHBIM TEPMOMETp, JATUYMK TEMIIEpaTyphbl, TEPMOC, CHUCTEMa OTOIUICHUS JOMOB,
TUTPOMETPBI, IICHXPOMETP, TTapoBasi TYpOMHA, IBUTATEIb BHYTPEHHETO CTOPAHUS
3 DJIEKTPOMATHUTHBIE ABJIEHUA
3.1 Onextpusanus Tea. /IBa Buaa 3IEKTPUUYECKUX 3apsAI0B
3.2 B3aumopeiicTBue 3apsykeHHBIX Tell. 3akoH Kynona
33 3aK0OH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
34 DnekTpuueckoe moisie. Hanpsk€HHOCTH 3ieKTpuyeckoro mossd. [IpuHuun cyneprno3uuuu
' ANEKTPUYECKHUX M0JIeH (Ha KaueCTBEHHOM YpPOBHE)
15 Hocurenn snektpudeckux 3apsaoB. JeMCTBHE 3JIEKTPUUECKOTO IMOJS HA JIEKTPUYECKUE
' 3apsabl. [IpoBOIHUKY U AMDIEKTPUKHI
[locTostHHBIM  3nekTpuueckuil Tok. JledicTBus snekTpuyeckoro Ttoka. Cuia  Toka.
3.6 Hanpsoxenue.
I=q/t, U=A4/4
37 DIEKTPUYECKOE COMPOTUBIICHHUE. Y IETBHOE 3JIEKTPUUECKOE COMPOTUBIICHUE:!
' R =pl/S
3.8 3axon OMa 11 ydacTka aiekrpudeckoi nenu: [ = U/R
[TocnenoBarenbHOE COETUHEHHE TPOBOAHUKOB:
I, =1, U=U,+U,. R=R +R,
3.9 [lapannensHoe coeiMHEHUE MPOBOIHUKOB PABHOI'O COMPOTUBIICHUSI:
U =U;I=I+1; R:zﬁ.
CwMmenianHble COeTMHEHUS POBOJHUKOB
3.10 Pabota u MmomHOCTE 25ekTpuueckoro Toka. 4 = Ult, P = Ul
3akon Jxoyns — Jlenmna:
3.11 3
O=I"-R-t
312 OneiT Opcrena. MarHutHoe moJjie MPSAMOrO IMPOBOAHMKA C TOKOM. JIMHMM MarHUTHOMN

HHAYKIOUN




3.13

MarsuTHOE MMoJIe MOCTOSHHOT'O MarHuTa. B3aHMOHCﬁCTBHe IHOCTOAHHBIX MaroHuTOB

3.14

JlelicTBMEe MarHUTHOrO NOJISI HA TPOBOJHUK C TOKOM

3.15

OnbiTel @apazes. ABneHue saeKTpoMaruuTHOW uHAYKUMK. [IpaBumno Jlenmna

3.16

3.17

3.18

Ipaxmuyeckue pabomol

H3mepenue 31eKTPUIECKOro COMPOTUBICHUS PE3UCTOPA; MOLTHOCTH JIEKTPHUYECKOTO TOKA;
pabOTHI JIEKTPUUECKOTO TOKA.

HccnenoBanne 3aBUCHMOCTH CHJIBI TOKA, BO3HHMKAIOMIETO B IPOBOAHHKE (PE3UCTOPHI,
JIAMITOYKa), OT HANpPsDKEHUS Ha KOHIAX IMPOBOJHUKA; 3aBHCUMOCTH CONPOTUBIICHUS OT
JJIMHBI ITPOBOJJHUKA, TUIOIAAN €T0 MOINCPCUYHOTO CCUCHUA U YACIIBbHOI'O0 COIIPOTUBJICHU.
[TpoBepka mpaBuIIa ist SIEKTPUIECKOTO HAMIPSKEHUSI TTPH TTOCIICI0OBATEIBHOM COCTUHCHUN
MIPOBOJHHUKOB; TPAaBWIA JUISI CHJIBI JJIEKTPUYECKOTO TOKA MPH MapaUIeTbHOM COCTUHEHHY

MIPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)

Qu3zuueckue sA61eHUs 8 npupoode: SIEKTPUUECKHUE SBICHHUS B aTMocdepe, AJIeKTPUYECTBO
KUBBIX OPTAaHU3MOB, MAarHUTHOE TT0JIe 3eMJTH, TP IMOITFOCOB, POIH MATHUTHOTO TIOJIS ISt

JKHN3HHU Ha 3eMJ'Ie, MMOJIAPHOC CUSAHUC

Texuuueckue ycmpoticmea: SIEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUYETUUK
ANEKTPUYECKOW  DHEpPruM,  BJIEKTPOOCBETUTEIbHBIE  NPUOOPHl,  HarpeBaTeIbHbIC
ANEKTPONpUOOpPsl  (MPUMEPBI),  DJCKTPUUECKHUE  MPEAOXPAHUTENH,  DJIEKTPOMATrHMT,

QJICKTPOABUIATCIIb ITOCTOAHHOI'O TOKA, TCHEPATOP MOCTOAHHOT'O TOKa

3.19

SHGKTPOMaFHI/ITHI)Ie poiHE!. [IIxana OJICKTPOMArduTHBIX BOJIH

3.20

321
3.22
3.23

3.24

JlyueBas mojens ceta. [IpsmomnunHeliHoe pacnpocTpaHeHUe cBeTa
3akoH oTpaxeHus cera. [lnockoe 3epkaio

IIpenominenue cBera. 3aKOH NPETOMIIEHUS CBETA

Jucnepcus ceera

JIunza. Xox myueit B muH3e. @oKycHOE paccTosiHUE NMH3bL. OnTHuecKas cuiia JuH3bl: D =
1/F

3.25

I'na3 kak ontuueckas cucrema. Onruyeckue npudopsl

3.26

3.27

IIpakmuyeckue pabomol

H#HPar#H##l3Mepenne OoNTHYECKOM CHIIBI coOMparoliel JIMH3bI; (OKYCHOTO PpacCTOSHUS
cobuparoreil JIMH3bI (110 CBOMCTBY PaBEHCTBA pa3MepoB MIpeaIMeTa U U300pakeHus, Koraa
IIpeIMET PACHOJIOKEH B ABOMHOM (OKycCe), TOKa3aTeNs MPEIOMIICHUS CTEKIA.
##HPar#Ht#llccnienoBanue cBoiicTBa N300paKEHHUs, MTOIYYEHHOTO C IOMOIIBIO cOOMparomiei
JIMH3BbI, U3MCHCHUS q)OKYCHOl"O PaCCTOSAHUA ABYX CJIOKCHHBIX JIMH3, 3aBUCUMOCTH YTIJa

MPCIOMJICHUA CBCTOBOI'O JIy4da OT yIJia MaJICHUA HA I'PaHULIC «BO3AYX — CTCKIIO»

Dusuueckue s61eHUL 8 npupode: 3aTMCHUA COJ'IHI_[a u .HYHLI, OBC€Ta TCJI, ONTHUYCCKUC

sBIeHUs B atMocdepe (1uBeT Heba, pedpakiuus, pagyra, MUPax)

3.28

Texuuueckue ycmpoticmea. 04KH, IIEPUCKOT, (hoToarmapar, ONTUYECKHUE CBETOBO/IbI

1



KBAHTOBBGIE ABJIEHUA

4.1 PagnoaktuBHOCTH. Anb(a-, 6eta-, ramma-u3nydenus. Peakuun anbga-u 6era-pacnaga

4.2 Omneitel Pe3epdopaa no paccesauto anbda-vactuil. [Inanerapuas Moaenp atoma

4.3 CocraB aTroMHOrO0 siapa. M30Tomnsl

4.4 [Tepuon monypacnaaa aTOMHBIX SI€p

4.5 SnepHble peakinu. 3aKOHBI COXPAHEHHUS 3apsAJI0BOIO U MACCOBOI'O YHCEI
Qu3zuyecKue s61eHUs 8 Npupode. eCTECTBEHHBIN pall0aKTUBHBIN (OH, KOCMUYECKHUE JTy4H,

4.6 PaINOAKTUBHOE U3TyUYE€HHUE IPUPOTHBIX MUHEPAJIOB, IEHCTBUE PAAMOAKTUBHBIX U3ITy4SHUI
Ha OpPTraHu3M YeJIOBeKa

47 Texnuyeckue ycmpoticmea: CIEKTPOCKOI, MHAUBUIYaIbHBINA JO3UMETp, KaMepa Bunbcona,

sIIepHasl SHEPreTuKa

YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O NTPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

»  @uzuka 7 knacc/ [lepeimkun A.B., I'ytauk E.M. O0miecTBO ¢ OrpaHHYeHHON OTBETCTBEHHOCTHIO

«JIPODAy; Axinoneproe obmectBo «M3natenbcTBo «IIpocBemieHmes

+ ®wusuka 8§ knacc/ [epeimkua A.B., I'ytauk E.M. OO011iecTBO ¢ OrpaHHYeHHONH OTBETCTBEHHOCTHIO

«IPODAy; Axinoneproe obiectBo «M3natenpctBo «IIpocBemienue»

*  Ousuka 9 knace/ [lepsimkun A.B., ['ytHuk E.M. O611ecTBO ¢ orpaHMu€HHON OTBETCTBEHHOCTHIO

«IPODAy; Akmmonepnoe obmectBo «M3narenbctBo «IIpocBenienue»

METOAUYECKHUE MATEPHAJIBI UISA YYUTEJIA

MeTtoaudeckue PCKOMCECHAAINU 110 U3YUCHUIO TCMbIL «ITocToSHHBIN 3J'ICKTpI/I‘ICCKI/II\/’I TOK» B IIKOJIbHOM

Kypce hu3uKu.

Y4eOHo-MeTo1nuecKoe obecneueHe MpoLeccoB MPerno aBaHus XUMHH, OMOJIOTUH, (PU3UKU HAa YPOBHSIX

OCHOBHOTO OOIIIEr0 U CpeAHEro 001Iero o0pa3oBaHusl ¢ BKIIFOUEHUEM JTOTOTHUTEIFHOTO HHKEHEPHOTO

KOMIIOHCHTA.

Bank 3amaHuii 1715 TEKYIIEro OlEHUBAHUs 10 yueOHOMY npenmeTy «Pusuka». 7-9 kiaccel

Meronnueckuii keic. ['uapocrarnueckoe aasinenue. Gusuka. 7 Kinacc

Konrtekcthele 3aaaun. 3aganus K yueOHOMY Kypcy «Puznkay

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'UC "Mos mkona" ( https://myschool.edu.ru/ )
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