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IIOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsI COCTaBeHa Ha
OCHOBe TIONIOKeHUH M TpeOoOBaHMI K pe3y/bTaTaM OCBOeHHs Ha 06a30BOM YpPOBHe OCHOBHOM
oOpa3oBaTe/bHOM Tporpammsbl, TipeActaBieHHBIXx B PI'OC OO0, a Takke C yYETOM
denepanbHON paboueil mporpammbl BocruTaHus W KoHIeniuu mnpernofaBaHus yueOGHOTO
npegMeta «DU3MKa».
CopepkaHue mporpaMmbl 1Mo (M3MKe HarpaB/ieHO Ha (OpPMHUpOBaHHE ecTeCTBEeHHO-
HAyYHOW IPaMOTHOCTH OOyuarol[UXCsl ¥ OpraHW3alyio W3yueHUs: (UKW Ha [esTelbHOCTHOU
ocHoBe. B mporpammMe 10 (U3MKe YUWTHIBAIOTCS BO3MOXKHOCTH YyueOHOro TipeZiMeTa B
peamm3anuy TpeboBanuii PI'OC OOO K TUIaHUPYEeMbIM JIMYHOCTHBIM W MeTarpeJMeTHBIM
pe3ynbraTaM o0OyueHMs, a TakKe MeXIpeJMeTHble CBsI3U eCTeCTBeHHOHAyUHbIX YyueOHbIX
TpeIMETOB Ha YPOBHe OCHOBHOTO 0011ero 00pa3oBaHusl.
[Tporpamma mno (u3vKe ycTaHaB/IuBaeT paclipefiesieHre yuyeOHOro marepuasna IO rojam
obyuenuss (Mo Kmaccam), TpeZJiaraeT TPUMEpPHYIO TI0C/Ie/0BaTe/IbHOCTh H3yUueHUsl TeM,
OCHOBAaHHYH) Ha JIOTHKe pa3BUTHSI TIPeJMETHOrO COJiepXKaHHsI M yuéTe BO3PACTHBIX
ocobeHHOCTel 00YYarOIUXCS.
[Tporpamma 1o ¢usuke paspaboTaHa C 1je/Ibl0 OKa3aHWsl MeTO[UUeCKoi MOMOILM YUUTE/T0
B CO37IaHUM paboyeli MporpaMMel 110 y4eOHOMY TIpe/iMeTy.
du3MKa sBIsIETCS CUCTeMO0OPa3yIOLUM /IJisi eCTeCTBeHHOHaYUYHbIX YUeOHbIX MTpPeMeTOB,
TIOCKO/IbKY (pr3MuecKre 3aKOHbI JieKaT B OCHOBe TPOLIeCCOB U sIBJIEHUM, U3ydyaeMbIX XUMUeEH,
Ouosioruei, actpoHoMuelt U ¢u3MUeCKoi reorpadueil, BHOCUT BKJaJ B eCTeCTBEHHOHAYUYHYHO
KapTUHY MHpa, TpeJocTaB/seT Haubosiee sicHble 0Opasijpl TPUMEHEeHHsI HayyHOTO MeTofa
TI03HaHUS, TO eCTh Cr1I0co0a MoJyuYeHust JOCTOBEPHBIX 3HAaHUM 0 MUDe.
OpHa Y3 TJaBHBIX 3afiau (hr3nyeckoro oOpa3oBaHUsI B CTPYKType o0Iiero obpa3oBaHust
cocTouT B (HDOPMUPOBAHUM eCTeCTBEHHOHAyYHOW TIpaMOTHOCTM W WHTepeca K Hayke Yy
00yyJaroImuyxcsl.
Nsyuenve ¢usuku Ha 06a30BOM ypOBHe IIpejriosiaraeT OBJaJileHHde CleAyHIIUMU
KOMIIeTeHTHOCTSIMU, XapaKTepPU3YIOLMMU eCTeCTBeHHOHAYUHYIO I'PaMOTHOCTb:
® Hay4HO OOBSICHSATD SIBJIEHUSI;
®  OIleHMBATh ¥ TIOHUMAaTh 0COOEHHOCTH HayUyHOTO UCC/Ie/I0BAHUS;
® UHTepIpeTHpOBaTh JlaHHble W MCIO/b30BaTh HayuyHble J0Ka3aTelbCTBa [iJIs
TI0/TyYeHUsl BBIBOZIOB.
Llenmn n3yueHuss (U3MKM Ha YPOBHe OCHOBHOro oOIlero obpa3oBaHMsl OIpejiesieHbl B
Konuernuu npenofiaBanyst yueOHOro npeaMeTta «Pu3nka» B 00pa3oBaTebHBIX OPraHU3aLUsIX
Poccuiickoii degfepaliy, peasu3yOLMX OCHOBHble 001jeoOpa3oBaTesibHble IPOrpaMMbl,
yTBepXKAEéHHOU pewieHreM Kosnernn MuHnctepcTBa mnpocBeleHusi Poccuiickon ®epepaiyu
(mportokorn oT 3 fekabpsi 2019 r. Ne [TK4BH).
Ilem u3ydeHus (PU3UKH:
* rmpuoOpeTeHWe HWHTepeca U CTpPeM/eHHsi OOydarolUXcsi K HayyHOMY M3YUeHHIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/UIEKTYa/lTbHbIX M TBOPUECKHUX CITOCOOHOCTEH;

® pa3BuUTHe TIpeJCTaBJeHHWN O HAyuHOM MeTojle TIO3HaHMSI W (opMHUpOBaHUe
VICCJIe/I0BaTe/IbCKOrO OTHOLLIEHUS K OKPY’KaIOLLUM SIBJIEHUSIM;

* (opmupoBaHHe HayuyHOIO0 MUPOBO33peHUs Kak pe3y/bTaTa U3yuyeHHsi OCHOB CTPOeHHsI
MaTepuu U ¢yH/jaMeHTa/lbHbIX 3aKOHOB (hH3UKY;

* (opmupoBaHue Mpe/CTaBleHUI 0 posid GU3MKU /IJIs1 pa3BUTHS IPYTUX eCTeCTBeHHBIX
HayK, TEXHUKHU U TeXHOJIOTUIA;



® pa3BUTHE TIPe/CTaB/JIEHUM O BO3MOXKHBIX cepax Oyaymeli mpodeccHoHaTbHOM
JiesTeIbHOCTH, CBSI3aHHOM C (PU3UKOM, MOJTOTOBKA K Ja/ibHeNIIeMy 00yUueHHIO B 3TOM
HarpaB/ieHUH.
HocTkeHue >TUX LeJiell TMporpaMmbl 10 (U3MKe HAa YPOBHE OCHOBHOTO OOIIIero
obpa3oBanus obecrieurBaeTcs pelieHreM CaeyoIrX 3afay:
* nmpuobpeTeHre 3HAHUM O /[JUCKPETHOM CTPOEHUM BeIIeCTBA, O MeXaHWUYEeCKHUX,
TEeTUIOBBIX, 3/IEKTPUUECKUX, MaTHUTHBIX U KBAHTOBBIX SIB/IEHUSIX;
* nmpuobpeTeHWe YMeHHWH OMUCHIBATD MW OOBSICHATH (U3NUECKUe SIBI€HUS C
WICTI0/Ib30BaHKeM T0/TyUeHHbIX 3HaHW;
® OCBOEHHE MeETO/IOB pellleHus] TPOCTEWIINX PACYETHBIX 3aJau C MCI0/Ib30BaHUEM
bu3nueckrx Mozeneli, TBOPUeCKUX U MPaKTUKOOPUEeHTHUPOBAHHBIX 3a/ay;
® pa3BUTHE yMeHWH HAOMIOAATE TIPUPOJHBIE SIBJIEHUS W BBITIOJHSATH  OIIBITHI,
nabopaTopHble pabOThl M 3KCIIEPUMEHTa/IbHbIe HWCC/IeIOBAaHUS C HWCIOh30BaHUEM
M3MepUTe/IbHBIX MPUOOPOB;
® OCBoeHHe TIpUEMOB pabOThl ¢ WHGOPMalMel (U3NUeCKOTO COZep>KaHUs, BK/IFOUAst
MHPOPMALIMI0O O COBPEMEHHBbIX [JOCTIWKeHUsX (U3MKH, aHali3 W KPUTUUeCcKoe
olleHMBaHWe MHbOopMaLny;
® 3HAKOMCTBO CO chepamMu NpodeCcCUOHATBLHOM [1eATe/IbHOCTH, CBSI3aHHBIMU C (PU3HKOM,
Y COBpeMEeHHbIMU TeXHOIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTHXKEHUSIX (hH3UUeCcKOoi HayKHU.
Ha usyuenue ¢usuku (6a30Bblli ypOBEHb) Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
oTBOAUTCS 238 uacoB: B 7 Kiacce — 68 yacoB (2 yaca B HeZiesnto), B 8 kacce — 68 uacoB (2 uaca B
HeJlesto), B 9 Kjacce - 102 yaca 3 yaca B Hejleslio).

[peanaraeMeiii B iporpamMMe 1o Gu3vKe repeveHb 1ab0paTOPHBIX PabOT U OIMBITOB HOCUT
peKOMeH/IaTe/IbHbIM XapaKTep, Y4WTesb [ieslaeT BHIOOP TpOBeZieHHs] 1ab0paTopHbIX paboT u
OTTBITOB C YUETOM MH/IUBU/Iya/IbHBIX 0COOEHHOCTeH 00yUaroIuxcsi, CIMCKa 3KCIIepUMeHTaTbHbIX
3a/laHul, MpejijlaraeMbIX B paMKax OCHOBHOI'O IT'OCY/ZJapCTBEHHOI' O 3K3aMeHa 10 (pU3MKe.



COJEPXAHUE OBYYEHUSA

7 KITACC

Pa3pen 1. ®usuka U eé posb B N03HAHUM OKPY’KaIoIero Mupa.

dusrka — HayKa O Ipupoze. fBneHus rpupogel. Pusnueckue sIBJIeHUs: MexXxaHU4ecKue,
TEeIJIOBbIe, 3/IeKTPUYEeCKre, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeMUUMHBL 3MmepeHue (u3nueckux BemUuuH. Pusnueckrde MPUOOPHI.
[TorpemHoCTh M3MepeHui. MexayHapojHas CCTeMa e/IMHUL.

Kak ¢u3nka u Apyrve ecrecTBeHHble HayKy M3y4arOT NpUpojy. EcTecTBeHHOHayuyHbIN
MeTOZ, TIO3HAaHWsS: HaO/ro/IeHHe, TIOCTAaHOBKA HAYYHOTO BOIIPOCA, BBIIBIDKEHHE THUIIOTE3,
9KCTIepUMEHT TI0 TIpOBepKe TuMoTe3, 00bsicHeHWe HabmogaemMoro sipieHus. OrnvcaHue
bu3nUeCcKrX sIBIEHUH C TIOMOLLBIO MOZeiel.

demoncmpayuu.

1. MexaHuueckue, TeIJIOBbIe, 37IeKTPUYECKHe, MarHUTHbIE, CBETOBbIE SIBJIEHUSI.

2. ®usuueckre NpubOpPHI U TpoLelypa MPsSMbIX W3MepeHHH aHa/lorOBbIM U LU(PPOBBIM

nprubOpoM.

Jlabopamophblie paGombl U ONbIMbL.

OmnpeienieHye TIeHbI [ieJIeHUsI [ITIKaIbl U3MEePUTEeTbHOTO Mprbopa.
V3mepeHue pacCTOSTHUM.
M3mepenrie 00bEMa >KUAKOCTH U TBEPAOTO Tea.
OrnpepiesieHre pa3MepoB MaJlbIX TeJl.
N3mepenne TemmepaTypbl MNpyd TOMOLIM >KUAKOCTHOIO TepMOMeTpa M JaTuyuKa
TeMIlepaTypsbl.
6. IlpoBemeHune wuccie0OBaHWs IO TPOBEPKe TMIOTe3bl: JA/JbHOCTb TOJETA LIApUKa,
TMYILIeHHOT0 FOPU30HTa/IbHO, TeM Oosblile, yeM O0Jblile BHICOTA MyCKa.

Paspen 2. [lepBoHaya/ibHbIe CBeJJeHUA 0 CTPOEHUM BellecTBa.

CrpoeHue BelllecTBa: aTOMbl M MOJEKy/bl, WX pa3mepbl. OIbITHIL, [JOKa3bIBarollye
[IMCKpeTHOe CTPOeHHe BellleCTBa.

[Bwxenne uactul] BellecTBa. CBsi3b CKODOCTH [BW)XEHHsI YacCTUL] C TeMIlepaTypoHu.
BpoyHoBckoe [nBrkeHue, auddysus. B3auMopelicTBHe UacTHL] BellleCcTBa: TPUTSKEHUE WU
OTTa/IKUBaHue.

ArperatHble COCTOSIHUSI BelecTBa: CTPOEHHWe Tra30oB, JKUAKOCTEM UM TBEPABIX
(kpucTaniMueckux) Ten. B3aWMOCBsI3b MeX/y CBOMCTBAMU BeEILECTB B DPA3HbIX arperaTHbIX
COCTOSIHUSIX U WX aTOMHOMOJIEKY/ISIpHBIM CTpoeHueM. OCOOeHHOCTH arperaTHBIX COCTOSIHUH
BO/bL.

Jemoncmpayuu.

1. HabsomeHre 6poyHOBCKOTO [IBUKEHUS.

2. Hab6mopenue quddysnn.

3. Habsopenuve siBneHui, 0OBSICHSIOLUXCS TIPUTSDKEHWEM WM OTTaJKMBaHUEM UYacCTHUL]

BelllecTBa.

Jlabopamophblie paGombl U ONbIMbL.

1. OueHka AnaMeTpa aToMa MeTOZOM PsifioB (C Mcrosib3oBaHueM doTorpaduii).

2. OrnbIThI TI0 HAOJTIO/IEHHIO TETIJIOBOTO PaCIIMPeHUs Ta30B.

3. OnbIThI TI0 0OHAPY>KEHUIO [IEHCTBUS CHUJI MOJIEKY/IIPHOTO TIPUTSDKEHUSI.

Pa3pen 3. /IBkeHue U B3aMMO/ieCTBHE TeJl.

Mexanuueckoe [BwkeHue. PaBHOMepHOe U HepaBHOMepHoe JABvKeHue. CKOpOCTb.
CpeHsisi CKOPOCTh IIPY HEPaBHOMEPHOM [IBWKeHUU. PacuéT ryTu U BpeMeHU IBUKEeHUS.
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flBnenne wHepuyu. 3aKOH HMHepLMM. B3aumogencTBue Ten Kak INPUYMHA W3MEHEHUs
CKOPOCTU [BWKeHUs1 Tell. Macca Kak Mepa WHepTHOCTH Tesa. IlnotHocTe BerjectBa. CBsi3b
TUVIOTHOCTH C KOJTMYeCTBOM MOJIEKYJI B e/IiHHLIe 00BEMa BelecTBa.

Cuna Kak XapakTepucTHKa B3auMofelcTBUsi Ten. Cuna ynpyroctd M 3akoH ['yka.
V3mepenue cuibl C NOMOLIBK JUHAMOMeTpa. fIBjieHWe TAroTeHWs W cwia TsokecTd. Cuna
TSDKeCTU Ha [Jpyrux IuiaHetax. Bec Tenma. Hesecomocts. CiiokeHWe CWJl, HarpaB/IeHHBIX I10
ofHOU rnpsimo. PaBHozelcTByroas cui. Cuia TpeHusl. TpeHue CKOJIbKeHUs] U TPeHHe TOKOS.
TpeHuve B IpUpo/ie U TEXHUKE.

Jemoncmpayuu.

1. HabmroseHne MeXaHUUeCKOTO JIBXKEeHHs Tefla.

V3mepeHune CKOpOCTH NIPSIMOIMHEWHOTO IBV)KEHUSI.
HabmrozeHue siBieHUs1 UHePLIWU.
HabmtoeHre n3MeHeHUs1 CKOPOCTH TTPY B3aUMO/I€HICTBUH TeJl.
CpaBHeHHe MacC 0 B3aUMO/|eHCTBUIO TeJl.
CrnorkeHue CWJI, HalpaB/IeHHbIX 110 OHOW TIPSIMOM.
JIa60pamopr1e pabomsl u onbiMbl.
1. OmnpepeneHnrie CKOPOCTH pPaBHOMEDHOIO [BWXKeHHs (LlapyvKa B JKMIKOCTH, MOZe/H
3JIeKTPUYECKOT0 aBTOMOOWISL U TaK fiajiee).
2. OmpepgeneHne cpefiHell CKOPOCTH CKOJb)KeHHsl OpyCKa WM IapyKa IO HaKJIOHHOW
TIIJIOCKOCTH.
Omnpegenenre VIOTHOCTY TBEPLOTO Tea.
4. OnbIThl, AeMOHCTPUPYIOLIME 3aBUCHMOCTh pacTsDKeHUs (Jedopmariiu) Npy>XUHbI OT
TIPUJIO’KEHHOU CHUJIBL.
5. OmnbIThl, JeMOHCTPUPYIOLLME 3aBUCUMOCTb CUJIbI TPEHHUsI CKOJIbKEeHUs OT Beca TeJja U
XapakTepa COIPHUKaCArIIUXCS TIOBEPXHOCTEM.

Pa3pen 4. /laBieHue TBEPABIX TeJl, )KUAKOCTeH U ra3oB.

MNaenenne. CriocoObl yMeHbIIIeHUS U YBeJIMUeHNs AaBieHus. [laBieHue ra3a. 3aBUCHMOCTb
JlaBjieHust ra3a oT 06béma, TeMriepatyphl. [lepesiaua JaBieHust TBEPABIMU TeJIaMH, >KUJKOCTIMU
v rasamu. 3akoH Ilackanda. ITHeBMaTUueckue MallvHbL. 3aBUCUMOCTH [AaB/I€HUS KUAKOCTU OT
rnybunsl.  'mapocratuueckuii  mapaziokc. CooOijaromuyecss  cocypl.  ['MapaBauueckue
MeXaHU3MBI.

Atmocdepa 3emnu u aTmocdepHoe jaBsieHde. [IpUuMHBI CyIIeCTBOBAaHHS BO3AYIIHOM
obonoukn 3emm. OmbiT Toppuuesu. V3mepeHue atMochepHOTO [aBjieHUs. 3aBUCHMOCTb
aTMOC(epHOTO [laBleHUs OT BBICOTBI HaJ, ypoBHeM Mops. [Ipubopel [Ans u3MepeHus
aTMOC(epHOro aB/eHUs.

[eiicTBUe )XMIKOCTU U ra3a Ha MOrPY>KEHHOe B HUX TeJso. BeiTankrBaroias (apxumei0Ba)
cuna. 3akoH Apxumesa. [1naBanue tes1. BosgyxorniaBaHue.

demoncmpayuu.
3aBUCHMOCTD JlaB/IeHUs ra3a OT TeMIlepaTyphbl.

[Tepenaua faBieHust )KUAKOCTBIO U Fa30M.

Coo01jarommyecs: CoCyzpl.

IMappaBivueckuii mpecc.

[TposiBneHue fieiicTBUS aTMOC(HEPHOTO JaB/IeHUs.

3aBUCUMOCTh BBITAJIKMBAKOILel CHIbl OT 00BEMa TMOTPY)KEHHOM UYacTH Tejma U

TIJIOTHOCTH KUJKOCTH.

PaBeHCTBO BbITa/KMBaKOLLel CUJIbI BECY BBITECHEHHOW YKUIKOCTH.

8. YcnoBue mnnaBaHMs Tesl: IUIaBaHWe WIM TOIPY)XKeHHWe TeJl B 3aBUCHUMOCTH OT
COOTHOLIEHUS JIOTHOCTEN Tesa U XKUJKOCTH.

JlabopamopHbie pabombl U onbIiMmsl.
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1. VccnenoBaHue 3aBUCHMOCTH Beca Tesia B BOJie OT 00béMa MOTrpyKEHHOW B KUJKOCTh

4acTy Tesa.

2. OrnpepeneHne BbITaIKUBAIOLed CWIbL, [eMCTBYIOLeM Ha TeJslo, IOTPY’KEHHOe B

JKUJKOCTD.

3. TlpoBepka He3aBUCMMOCTH BbITAJIKMBAIOLIeN CW/bl, [JEeMCTBYIOLleM Ha Telo B
JKUJKOCTH, OT MacChl TeJla.

4. OnbIThl, JeMOHCTPUPYIOLIME 3aBUCUMOCTb BbITA/JIKMBAIOLEN CUJIbI, JeMCTBYIOLeN Ha
TeJI0 B XKUJKOCTH, OT 00bEMa TOrpy>KEHHON B )KUIKOCTb YaCTH Tesa U OT TUIOTHOCTU
JKUKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WM KOHCTPYHUPOBaHWe JIOAKU U OIpefesieHue eé
IPY30I0AbEMHOCTH.

Pa3jen 5. PaboTa U MOIIHOCTb. JHEPrus.

Mexanuueckasi pabora. MomHoCTb.

[MpocTble MexaHM3MbI: pbluar, OJIOK, HaK/JOHHas IJIOCKOCTb. [IpaBUIO paBHOBeCHsi
pbruara. [IpumeHeHue TpaBW/Ia paBHOBeCHsI pblyara K O/I0Ky. «30/10TOe MPaBUIO» MEXaHWKH.
KII[ npocTbix MexaHu3MoB. [IpocTbie MexaHH3MbI B OBITY U TEXHUKe.

Mexanuueckass 5Heprus. KuHernueckas U IOTeHLUanbHasd 3Heprud. lIpespaiuieHue
OJJHOTO BH/la MEXaHUUYECKOU SHEPryy B APYroil. 3aKOH COXpaHeHUs! SHEPTUU B MeXaHUKe.

Jemoncmpayuu.

1. TIpyMepsl MPOCTBIX MEXaHU3MOB.

JlabopamopHbie pabombl U onbIiMsl.

1. Ompenenenvie paboTbl CU/IBI TpeHUs TPU DPABHOMEPHOM [IBIDKEHHWU Tejla TI0

TOPU30HTAa/IbHOW NTOBEPXHOCTH.

2. VccnepoBaHue yc/ioBUM pPaBHOBECHs pblyara.

3. Usmepenue KII/l HaK/IOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHa COXpaHEHUs] MeXaHUYeCKOW SHepruH.

8 KVIACC

Pa3pen 6. TersioBbIe AB/1€HUSA.

OcCHOBHBbIE MOI0XKEHUST MOJIEKY/ISIPHO-KMHEeTHYeCKOW Teopruy CTPOeHUs BelecTBa. Macca
VM pasMmepbl aToMOB M MoJeKya. OmbIThl, MNOATBEPXKAAIOLIAe OCHOBHBIE TI0/I0KEHUS
MOJIeKY/ISIPHOKWHETUYECKOW TeOPHUH.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOro COCTOSHUM BerecTBa. Kpucramimyeckue u
amopdHble Tesa. OOBsICHEHNE CBOWCTB T'a30B, KUAKOCTeN 1 TBEP/BIX TeT Ha OCHOBE MOJI0KEeHHIM
MOJIEKY/IIDHO-KUHETUUeCKOM Teopuu. (CMauMBaHMe M KalWuIspHble sBJIeHUs. TeruioBoe
pacilpeHre U CKaTue.

Temneparypa. CBs3b TemnepaTypbl CO CKOPOCTBHO TeIUIOBOIO [BWKEHUSl YaCTHL].
BHyTpennsis  sHeprusi. Criocobbl U3MeHeHHsI BHYTpeHHel SHepruu: Tervionepefaua U
coBepiiieHre paboThl. BHbI Terionepeiauu: TeIIONPOBOJHOCTb, KOHBEKIVS, U3/TyUeHue.

KonvyecTBo TenoTel. Y/e/bHasi TeIJIOEMKOCTb BelljeCTBa. TeriooOMeH W TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. IlnaBrieHre W OTBepZeBaHHe KPHUCTATMYEeCKHX
BellleCTB. Y/lenbHasi TeruioTa TuiaBieHusi. I[lapoobpa3oBaHue U KOHZeHcalus. VcrapeHue.
Kunenue. YgenbHasi TernsoTa mapooOpa3oBaHHs. 3aBUCHMMOCTb TeMIIepPaTypbl KWIEHHS OT
aTMOC(epHOro JaBeHuUs.

BnakHocTh BO3ayXa.

OHeprus TOIIMBA. Y ie/ibHast TeruioTa CropaHusl.

[MpuHUMnBl pabotel TeryioBeIx gBuraTeneid KIIJ| TeruioBoro psuratens. TerioBbie
JIBUTaTesu U 3alliiTa OKpPY>Katolllel CpeJibl.

3aKOH COXpaHeHHs Y NpeBpallleHNst SHepruu B TeIJIOBbIX MpoLieccax.

Hdemoncmpayuu.



HabmtoeHre 6pOyHOBCKOTO /IBH)KEHHS.
Hab6mogenue auddysum.
HabsroieHue siBieHU CMaurBaHUS U KalTWIISIPHBIX SIBJIEHHH.
HabntoieHue TerioBoro paciiipeHus Tejl.
Vi3MeHeHwMe faB/ieHNs Ta3a MpU U3MeHeHnU 00bEMa M HarpeBaHUU WUJTA OXJTaXK/I€HUH.
[IpaBusia u3MepeHUs: TeMIlepaTypsbl.
Buppel Terionepesauu.
OxnakieHre Mpyu COBepIieHnH paboThlI.
HarpeBanue nipu coBepiiieHUr pabOThbl BHEIITHUMH CHUTaMHU.
. CpaBHeHMe TeryI0éMKOCTel pa3/IMyHbIX BellleCTB.
. Habnroenue kumenust.
. HabmroieHre mocTostHCTBA TeMriepaTyphbl MpU TJ1aB/IeHUH.
13. Mogenu TemnioBbIX JBUTaTeen.
Jlabopamophblie paGombl U ONbIMbL.
OmnbIThI IO 0OHAPYKEHUIO JIeUCTBUSI CUJT MOJIEKYJISIPHOTO TIPUTSDKEHUS.
OmnbITHI 110 BhIPAILMBAHUIO KPHUCTA//IOB [IOBAPEHHOMW COJIM WM caxapa.
OnbIThI 0 HAO/TIO/IEHHUIO TETUIOBOTO PACIIMPEHUs Ta30B, )KUAKOCTEN U TBEPABIX TeJl.
Onpesienexye aBieHys Bo3yxa B basioHe MInpuULa.
OmnbIThI, €EMOHCTPUPYIOIHE 3aBUCHMOCTb [IaBJIeHHS BO3ZlyXa OT ero o0béMa u
HarpeBaHUs WU OXJIKeHUsL.
[TpoBepka THIIOTe3bl JIMHEMHOW 3aBUCUMOCTH JIJIMHBI CTOJIOMKA JKUAKOCTH B
TepMOMeTpUUeCcKo TpyOKe OT TeMIiepaTyphl.
7. HabnroseHue u3MeHeHHs BHyTPeHHeH SHEpPrU Tejla B pe3yJibTaTe Teruiornepesaud U
pabOThI BHEIIIHUX CHUJI.
VccnemoBanve siBfieHMs TeryiooOMeHa Mpy CMeIIMBaHUK XOI0AHOM U TOpsTueit BOJIbI.
9. OripefiesieHne KOJIMYeCTBa TeIUIOThI, TIOJIyUeHHOTO BOZOW TIpU TerooOMeHe C
HarpeTbIM MeTa/UTMUeCKUM LIWIUHPOM.

10. Onpefenenue yjebHOM TeJIOEMKOCTH BelljeCTBa.

11. MccnepoBanue mpoliecca UCIapeHus.

12. OnpejeneHre OTHOCHUTETLHOM BIa’KHOCTH BO3/lyXa.

13. Onpefenenue y/je/TlbHOW TEMJIOTHI [J1aB/I€HUS JbJA.

Pa3zpen 7. DnekTpruuyeckre U MarHUTHbIE SIBJICHUS.

OnekTpu3auysa Tes. [IBa poza 3/1eKTpUUeCKUX 3apsfoB. B3aumogencTBue 3apspKeHHBIX
Ten. 3akoH KyroHa (3aBUCMMOCTb CHWJIbI B3aUMOJIEHCTBUSI 3apsDKEHHBIX Te/l OT BeIUUMHBI
3aps/I0B Y PACCTOSIHUSI MEX/Y TeJIaMH).

OnekTpuyeckoe rose. HarpsykéHHOCTb 3/1eKTpUYeCcKoro mnoJist. IIpuHiun cyrnepnosuuuu
3JIEKTPUYECKHX T10J1eM (Ha KaYeCTBEHHOM YPOBHE).

Hocurtenu snekTpyuyeckux 3apsi/ioB. JeMeHTapHbIA 37eKTpuueckui 3apsf. CTpoeHue
atoma. [IpOBOAHUKY ¥ AN3/IEKTPUKU. 3aKOH COXPaHEeHUs! 3/IeKTPUUeCKOro 3apsja.

ONeKTpUYeCKU TOK. YC/IOBUSI CyLLeCTBOBaHMSI 3JIEKTPUUECKOrO ToOKa. VICTOUHMKU
TIOCTOSTHHOTO TOKa. [lefCTBUSI 3/IeKTPUUECKOro TOKa (TerioBoe, XUMHUeCKOe, MarHUTHOe).
OneKTpUYeCcKui TOK B )KUAKOCTSIX U rasax.

Onektpuyeckasg Uenb. Cuna ToOKa. OJ/eKTpuyeckoe HarpspkeHue. CompoTHBIieHUe
NPOBOJHMKA. Y/leJibHOe CONpOTHBJ/IeHMe BellectBa. 3akoH Owma [ ydyacTKa L{elu.
[TocnenoBarenbHOE U Napasie/ibHOE COeUHEHUE POBOJHUKOB.

PaboTa ¥ MOIIHOCTb 3/1eKTPUUeCKOro ToKa. 3akoH [koyns—J/leHija. DneKTpuueckue 1ienu
Y TIOTpeOUTeNN 3/IEKTPUUECKON SHePruu B ObITY. KOpOTKOE 3aMbIKaHHe.

[TocTtosiHHBIe MarHWThHL. B3anMopelicTBHe MOCTOSIHHBIX MarHuToB. MarHuTHoe TioJie.
MaruuTtHoe 1noJie 3eMJiv ¥ ero 3HaueHue /1 )XU3HU Ha 3emsie. OnbIT OpcTesa. MarHuTHoe roJie
3/1eKTprUYecKoro Toka. [IpumeHeHNe 3/1eKTPOMarHUTOB B TeXHUKe. [leliCTBHe MarHWTHOTO TOJIS
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Ha IIPOBOJHMK C TOKOM. OJIeKTpOJBWraTesb TIOCTOSSHHOIO TOKa. Vcronb3oBaHue
3/1eKTpO/IBUraTesiel B TEXHUYECKUX yCTPOMCTBAX M Ha TPAHCIIOPTe.

Oneitel  @apagses.  fIBneHwe  3/1eKTpOMarHWUTHOM — WMHAYKUMM. IlpaBuno  JleHna.
OnekrporeHeparop. CrocoObl TOMy4YeHHs] 3/IeKTPUYEeCKON SHepruu. OIJIeKTPOCTaHLMK Ha
BO300HOB/ISIEMbIX ICTOYHHUKAX YHEPTHH.

demoncmpayuu.

1. Dnekrpusauus TeJl.

[1Ba pozia 3neKTpUUYeCcKUX 3apsiZi0B U B3aUMO/eMCTBHUE 3apsKEeHHbBIX TeJl.
YCTpOMCTBO U AeCTBHE TeKTPOCKOTA.
OneKTpocTaThyeckast UHAYKLMS.
3aKOH COXpaHeHHs JeKTPUUYeCKUX 3apsfioB.
IIpoBOAHUKY M USJIEKTPUKHU.
MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOTO MOJIS.
M cTouHUKY TTOCTOSIHHOTO TOKa.
[lercTBUs 5/1eKTPUUECKOr0 TOKaA.
. DIeKTpUUeCKUi TOK B XKUIKOCTH.
. "'a3oBbIl pa3psy,.
. I3MepeHue cuiibl TOKa aMIiepMeTpOM.
. I3mMepeHmue 5/1eKTpUUeCcKOro HarpspkeHUs! BOJIbTMETPOM.
. PeocTar v marasuH cOnpoTHB/IEHUH.
. Bsaumo/iericTBre NOCTOSHHBIX MarHUTOB.
. MogienvipoBaHrie HeBO3MOKHOCTH pasziesieHNts I10/IF0COB MarHuTa.
. MozenupoBaHre MarHUTHBIX 110/l TOCTOSTHHBIX MarHUTOB.
. OneIT IpcTea.
. MaruutHoe 1noJjie ToKa. J/1IeKTPOMAarHur.
. [leiicTBUe MarHUTHOTO T10J151 HA POBO/JHUK C TOKOM.
. DJIeKTPO/iBUTaTe/Ib IIOCTOSTHHOTO TOKa.
. UccnefoBanue siBneHyst 371eKTPOMarHATHOW MHAYKLUU.
. OnbiTel ®apajes.
. 3aBUCUMOCTb HampaB/ieHUs] UHAYKLMOHHOIO TOKA OT YC/I0OBUM €ro BOSHHKHOBEHHUSI.
25. Dy1eKTporeHeparTop rOCTOSHHOI'O TOKaA.
JlabopamopHblie paGombl U ONbIMbL.
OrBITHI TI0 HAOJTIOAEHUIO MeKTPU3aly Tejl MHAYKIMeH 1 TIPH COTIPUKOCHOBEHUH.
VccnenoBanue [eiCTBUS 3/1IEKTPUUECKOTO T10J151 Ha POBOJHUKY U IU3EKTPHUKH.
Cbopka ¥ ripoBepKa paboThI 3/IEKTPHUUECKOH LieTIh TIOCTOSTHHOTO TOKa.
W3mepenue U peryvpoBaHue CUIbI TOKa.
V3mepeHue 1 perynvpoBaHue HallpsDKeHUSI.
WccnenoBaHue 3aBUCMMOCTU CUJIBI TOKA, UAYILEro Yepes pe3sucTop, OT CONPOTUBIIEHHUS
pe3ucTopa U HallpsDKeHUsI Ha Pe3UCTOope.
7. OnbeITbl, [€MOHCTPHPYIOLME  3aBUCUMOCTb  3JIEKTPUUECKOI'0  COMPOTHUB/IEHUS
TIPOBOZIHMKA OT €ro JI/IMHbI, [UIOIau IT0IIePeyHOro CeYyeHus: U MaTepuara.
8. TlpoBepka mnpaBW/ia C/IOKEHUSl HAMNPSDKEHWM MpU T0C/Ae0BaTeJIbHOM COeJUHEHUU
JByX Pe3HUCTOPOB.
9. IIpoBepka mpasusa [j1s1 CU/bl TOKa IIPU Mapasiie/lbHOM COeJMHEHUM Pe3UCTOPOB.
10. Ompeenenuie paboTHI 37IEKTPUUYECKOTO TOKA, UAYIIETO uepe3 pe3ucTop.
11. OnpesienieHrie MOLLIHOCTH 3/7IEKTPUYECKOTO TOKA, BblJle/sieMOM Ha pe3uCcTope.
12. NccnenoBaHve 3aBUCUMOCTH CUJIBI TOKA, UAYILLErO Yepes JIAMIIOUKY, OT HarlpsbKeHUs
Ha Hell.
13. Onpepgenenue KII/I HarpeBateis.
14. ViccnejoBaHre MarHUTHOTO B3aUMO/,€MCTBUS TOCTOSIHHBIX MarHUTOB.
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15. Vi3yueHre MarHUTHOTO TIOJISi TIOCTOSIHHBIX MAarHUTOB TIPH WX OObeAWHEHWHd |
paszesieHu .

16. NiccneoBanue [1eMCTBUS 3/IEKTPUUECKOIO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1IeMOHCTPUPYOLME 3aBUCUMOCTb CUJIbI B3aUMO/IECTBUS KaTYILIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/leH!sl TOKA B KaTyILKe.

18. 3yueHue eiiCTBUSI MarHUTHOTO T10JIs1 HA IPOBO/IHKK C TOKOM.

19. KoHcTpynpoBaHue U n3yueHre paboThbl 31€KTPOJBUTATE]IS.

20. 3mepenue KII/I s/eKTpoABUTaTe/IbHOM yCTAaHOBKH.

21. OnbITEl N0 MCC/IE[0BAHUIO SIBJIEHUS 3/1€KTPOMarHUTHOM WHAYKLWW: HCCIe/JOBaHUe
V3MeHeHWI 3HaueHUs U HalpaB/ieHus1 MHAYKLIMOHHOIO TOKa.

9 KJIACC

Pa3pen 8. MexannuecKue siBJIeHUS.

Mexanuueckoe aBrkeHue. MarepuanbHast Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
MeXaHWUYeCKOro [BWKeHus. PaBHOMepHOe IpsMo/MHelMHOe [BwkeHue. HepaBHOmepHoOe
npsiMo/IMHeHoe fBwKeHWe. CpeslHsss W MIHOBEHHass CKODOCTb Tejla INPU HepaBHOMEDHOM
[ BUKEHUU.

YckopeHnue. PaBHOyckopeHHOe MpsiMoJiiHeliHOe BkeHre. CBoOogHOe majieHre. OTbIThI
lanmunes.

PaBHOMepHOe JBI)KeHHe TI0 OKpYy>KHOCTH. Ilepuof v uactoTta obpaijeHus. JIuHeliHasi U
yryioBast CKOpoCTU. LleHTpocTpeMuTe/IbHOe yCKOpeHue.

[TepBbiii 3akoH HetoToHa. BTopoii 3akoH HbtoToHa. TpeTtuii 3akoH HbroToHa. IIpuHimn
CYyTepIIO3ULIUU CUJL.

Cuna ynpyrocty. 3akoH ['yka. Cuia TpeHMs: Cula TPEHUSI CKOJIbXKEHUsl, CUjla TPeHHUs
TMIOKOS, Ipyrye BU/bl TPEHUS.

Cuna TsbKeCcTd W 3aKOH BCEMHUDHOTO TSTOTeHUs. YCKOpeHHe CBOOOJHOrO TafieHusl.
[Oewxenne r1iaHeT BOKpyr CosHua. IlepBasg KocMmuueckas CKopocTs. HesecomocTs u
reperpysKH.

PaBHOBecue MaTepranbHON TOUKK. AOGCOTIOTHO TBEPZOe Teslo. PaBHOBecHe TBEPOTO Tesa
C 3aKperIEHHOM OCb0 BpallieHusi. MoMeHT cuibl. LleHTp TshkecTH.

Nvnynec Tena. VM3meHeHue ummysbca. MIMmyssCc cuibl. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTuBHOe 1BHKeHMe.

MexaHnnueckasi pabora ¥ MOI[HOCTb. PaboTa cui TsoKeCTH, yrpyroct, TpeHusi. CBsi3b
S5Heprud U pabotel. [loTeHIMa/nbHasi 3HePrusi Teja, TOJHATOTO HAJ, TOBEPXHOCTHIO 3eMJIU.
[ToTeHnanbHas 3Heprust CkaTou NpykuHel. Kunetnueckas sHeprus. TeopeMa 0 KUHeTUYECKOU
SHepruu. 3aKOH COXpaHeHUs] MeXaHU4YeCKOW SHepIruM.

Jemoncmpayuu.

1. HabmroeHre MeXaHUUeCKOTO JIBM)KEeHUSI Tejla OTHOCUTEeTbHO Pa3HbIX Tesl OTCUéTa.

2. CpaBHeHHe IyTeld U TPaeKTOPWUM [ABWKEHHs OJHOTO U TOTO JKe Tejla OTHOCUTE/ILHO
pasHbBIX TeJl OTCYéTa.

V3mepeHune CKOPOCTH U YCKOPeHHUs IPSIMOJIMHENHOTO [JBYKEHUS.

WccnenoBanue Npr3HakoB paBHOYCKOPEHHOIO IBU)KEeHUS.

HabmroeHre qBIKeHMS Tesa TI0 OKPY>KHOCTH.

HabrozeHre MexaHUUeCKUX SIBJIEHWH, MPOUCXOASIINX B CUCTeMe OTCuéTa «Teserxkar»
IpY eé paBHOMEPHOM U YCKOPEHHOM /IBYDKeHUH OTHOCUTETbHO KabnHeTa QU3UKH.
3aBUCHMOCTh YCKOPEHHs Tesla OT MacChl Tejla U JeMCTBYIOLLel Ha Hero CUJIbI.
HabmtoieHre paBeHCTBA CHJT TP B3aUMO/I€HCTBHU TeJl.

V3meHeHye Beca Tesia NpU YCKOPEHHOM [IBWKeHUH.

10 [Tepenaua nmmy/ibca Mpy B3auMOZEHUCTBUAU TeJl.

11. TIpeo6Gpa3oBaHus SHEPTUU TIPU B3aUMO/IeMCTBUM TeJl.
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12.
13.
14.
15.
16.

CoxpaHeHHe MITy/IbCa NIPYU HEYIIPYTOM B3aUMO/IeHCTBUM.

CoxpaHeHHe UMITY/IbCa TIPY abCOJIFOTHO YIIPYTOM B3auMO/eMCTBUY.

HabmtofjeHre peakTUBHOTO [IBVKEHMSI.

CoxpaHeHHe MeXaHWUeCKOUW SHeprur Npy CBOOOJHOM MaJieHUH.

CoxpaHeHHe MexaHU4eCKON SHepruy Npy IBWKEHUH TeJla 107, JeliCTBUEeM TPy KUHBI.

Jlabopamophblie paGombl U ONbIMbL.

1.

® N

10.

11.

KoHcTpyrpoBaHWe TpakTa [Jisi pa3roHa W [Ja/JbHEHINero paBHOMEPHOTO [IBYKEHUS
IIIapyKa WU TeJeXKKHU.

Omnpezenenve cpefiHeli CKOPOCTH CKOJIb)KeHUsI OpyCKa WM JIBWKEHUs IIapHKa I10
HaK/IOHHOM TJIOCKOCTH.

OmnpezienieHre YCKOPEHHsI Tejla TPU PABHOYCKOPEHHOM [IB)KEHWU TI10 HaKIOHHOMW
TIJIOCKOCTH.

VccnemoBanye 3aBUCMMOCTH ITyTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM IBYKeHWU 6e3
HayajbHOW CKOPOCTH.

[TpoBepka TWIIOTe3bl: €C/AW TP PABHOYCKODEHHOM [IBMDKEHWM 0e3 Haua/lbHOU
CKOPOCTM TIYTH OTHOCSATCA KakK psJi HEUETHBIX UYKWCEJI, TO COOTBETCTBYIOL[HE
TIPOMEXKYTKU BpeMeHU OJJMHAKOBBI.

WccnemoBanvie 3aBUCMMOCTH CWIBI TPEHHMS] CKOJIBXXEHUS OT CWUIbl HOPMAajabHOTO
JlaBJIeHUS.

Ornpepenienre Ko3(uijeHTa TpeHUs: CKOTbKeHUsI.

OnpefenexHye XECTKOCTH MPY>KUHBI.

Omnpegenenve paboTbl CUIbI TPEHWS TIPM PaBHOMEPHOM [BW)KEHWH TeJjla 10
TOPU30HTA/IbHOW MTOBEPXHOCTH.

Onpezenenve paboThl CUIbI YIPYrOoCTH TPH TMOABEME Ipy3a C HCIOIb30BaHHEM
HETIOZIBYPKHOTO U TO/IBV)KHOTO OJIOKOB.

V3yuyeHne 3aKOHa COXpPaHEHUsI SHEPTHH.

Pa3pen 9. Mexannueckue Ko/ie0aHUsSI U BOJTHBI.

KonebarenbHoe aBmkeHue. OCHOBHbIe XapaKTepUCTHUKU KoJyiebaHWM: Mepuof, 4acToTa,
amruityza. MaTtematnueckuid W TPY)KMHHBIM MasTHUKU. IlpeBpallleHuve 5>Hepruu npu
KosiebaTe/TbHOM JIBVPKEHUH.

3aTyxatoimye Kosebanus. BeiHykzeHHbIe KosebOaHus. Pe3oHaHC. MexaHHUUeCKre BOJTHBL
CaolicTBa MexaHMUeCKUX BOJIH. IIpofio/ibHBIe U TTONepeyHble BOMHBI. [I1MHA BOJHBI U CKOPOCTh
eé pacnipocTpaHeHusl. MexaHn4eCcKue BOHBI B TBEPIOM TeJjle, CeiCMUYeCKHe BOJIHBI.

3ByK. ['poMKOCTS 3ByKa U BbicoTa ToHa. OTpakeHHe 3ByKa. VIH(pa3ByK U y/IbTpasByK.

Jemoncmpayuu.

1. HabmopeHue KoneGaHui Tesl MOA, eMCTBUEM CUIbI TSDKECTU U CUJTbI YIIPYTOCTH.

2. HabmogeHue KoebaHuii Tpy3a Ha HUTH U Ha TIPY’>KUHE.

3. HabsogeHre BbIHYKAEHHBIX KosieOaHU U pe30HaHca.

4. PacripocTpaHeHHe NPO/0JIbHBIX 1 MIONePeYHbIX BOJH (Ha MOZEe/N).

5. HabnroseHue 3aBUCUMOCTH BbICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKUW pe30HaHC.

Jlabopamophblie paGombl U ONbIMbL.

1. OmpezenexHue 4acTOTHI ¥ TIepHOAA KosiebaHW MaTeMaTHUeCKOro MasiTHHKA.

2. OrmpepeneHre YaCTOThI U TTepUO/a KojiebaHui TIPYKMHHOTO MasiTHUKA.

3. UccnenoBaHue 3aBUCHMOCTH Tepuo/ia KojeOaHWI TIOZABEIIEHHOTO K HHUTH Tpy3a OT
JJIMHBI HUTH.

4. VccnenoBaHue 3aBUCHMOCTU TMeproa KosebaHWi MPY>KWHHOTO MasTHHUKA OT MacChl
rpys3a.

5. TIpoBepka He3aBUCHUMOCTH Iepuoja KoiebaHWi Tpy3a, IMOBEIIeHHOTO K HWUTH, OT

Macchl Tpy3a.
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6. OmbITBl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb TIepHOAA KoyiebaHW TPY>KUHHOTO
MasiTHMKa OT MacChl Fpy3a M >KECTKOCTH MPY’>KHHBI.
7. VI3MepeHme yCKOpeHUsi CBOOOHOTO TaJieHusl.
Pa3zpgen 10. DiieKTpoMarHuTHOeE 110J1€ ¥ 3/IeKTPOMarHMTHbIe BOJ/IHbI.
O/NeKTPOMarHuTHOe I10/ie. DJIeKTPOMAarHUTHble BOJIHBL. CBOMCTBa 3/1€KTPOMAarHUTHBIX
BosH. IlIkana 37neKTpoMarHUTHBIX BOJTH. VICIo/ib30BaHKe 371eKTPOMarHUTHBIX BOJTH /11 COTOBOU
CBSI3U.
OnekTpomarHvTHas npyupoga cseta. CKopocTh cBeTa. BoyiHOBBIe CBOMCTBA CBeTa.
Jemoncmpayuu.
1. CpolicTBa 3/1eKTPOMarHUTHBIX BOJIH.
2. BoJsiHOBBIE CBOMCTBA CBeTa.
Jlabopamophblie paGombl U ONbIMbL.
1. Vi3yueHue CBOMCTB 3/1IeKTPOMAarHUTHBIX BOJIH C TIOMOIIBI0 MOOWIBHOTO TesedoHa.
Pazgen 11. CBeToBbIe SIB/ICHUSI.
JlyueBass mofens cBera. VcTtouHuky cBeta. [IpsiMosMHelNiHOe pacripoCTpaHeHHWe CBeTa.
3armenust ComnHua v JIyHel. OTpaxkeHue cBeTa. I1710cKoe 3epkaso. 3aKOH OTpakeHUs! CBeTa.
IIpenomiieHve cBeTa. 3aKOH IpejioOMJIeHUs cBeTa. [Io/1HOe BHyTpeHHee OTpakeHUe CBeTa.
W crionb3oBaHue MOHOTO0 BHYTPEHHEr0 OTPayKeHUs! B OIITUUeCKUX CBETOBOJax.
JIunza. Xop nyveld B smH3e. OnTryeckas cucreMa oToannapara, MHUKpPOCKONa U
Tejleckora. I'y1a3 kak ontuyeckast cucreMa. biiM30pyKocTh M 1a/IbHO30PKOCTb.
Pa3snoskenue 6enoro cera B crieKTp. OnbiThl HetoTOHA. C0’KeHHe CrieKTpaIbHBIX [{BETOB.
Jucnepcus csera.
Jemoncmpayuu.
1. TIpssmosMHeNHOe pacrpocTpaHeHre CBeTa.
OTtpakeHue cBeTa.
[MonyueHue n300pa)keHUH B T/IOCKOM, BOTHYTOM U BBITMTYK/IOM 3epKasiax.
IIpenomiieHue ceeta.
OrnTuuecKyii CBeTOBO/I.
Xop nydeii B cobrparoLieil H3e.
XoJ nyyell B paccenBarolLleid TMH3e.
[MonmyueHne n300pa>keHNUH C TTIOMOLIBIO JIH3.
. IlpuHuun pelictBus (oToanmnapara, MUKpOCKOIa M TejlecKora.
10. Mopesns riiasa.
11. Pa3noxxeHue 6esioro cBeta B CIIeKTP.
12. TTonmyuenue Gesioro cBeTa Mpy C/IOYKEHHUH CBETA Pa3HBIX L[BETOB.
Jlabopamophblie paGombl U ONbIMbL.
1. WccnenoBaHue 3aBUCUMOCTH YIVIa OTpakeHHs CBeTOBOIO Jly4ya OT yTJia MaJeHusl.
2. N3yueHue xapaKTepuCTUK U300pakeHHsl MpeiMeTa B IJIOCKOM 3epKarie.
3. WccnepoBaHye 3aBUCMMOCTH yIVIa MPeIOM/IEHHUs] CBeTOBOIO Jy4a OT yIJia NafieHust Ha
IPaHuULle «BO34YX—CTEKI/I0».
[MomyueHre n300pa’keHNH C TIOMOIIbIO COOMPAIOLI|eid JTUH3BI.
Onpepenenre GOKyCHOTO PaCCTOSTHUS U OTITHUeCKOU CHJIbl COOMparoLei TMH3bI.
OTBITHI TIO pa3oXKeHHI0 OesIoro cBeTa B CIIEKTP.
OmnbITHl TI0 BOCIIPUATHIO IBeTa TPeJMeTOB IMpU UX HabJoJeHud udepe3 LIBeTOBbIe
(bUIBTPBIL.
Pazgen 12. KeanToBble sABJIEHUA.
OnsbiThl Pe3epdopza v niaHetapHas Mofienb atoMa. Mogiens atoma bopa. Mcnyckanve u
rorsioujeHue ceeta aToMoM. KBaHThI. JIMHelyaThble CIIeKTpPHI.
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PapyoaktuBHOCTE. Asbta, OeTa- u ramma-wsnydyeHusi. CTpoeHHe aTOMHOTO sijpa.
HyknonHasi mogens atomHoro sifpa. M3oronbl. PazpvoakTuBHbIe TmipeBpaieHus. [lepuog
T0JIypacriazia aTOMHBIX s17jep.

SAnepHble peakliy. 3aKOHbBI COXPAHEHHs 3apsilIOBOT0 U MacCOBOI'0 UMcesl. JHeprusi CBsI3U
aTOMHBIX szep. CBA3b Maccel M 3Hepruu. Peakium cuHTesa U JeneHus sifep. VcTouHuky
sHepruu CoJiHLIa U 3BE3].

SAnepHas sHepretuka. leliCTBHS paIMOAKTUBHBIX U3/TyUeHUU Ha )KUBbIe OPraHU3MBbI.

demoncmpayuu.

1. CrexTpsl U3/yueHus U NOIJIOLLeHHUS.

CrieKTphbl pa3/MUHBIX ra30B.

CriekTp BOZOpOAA.

HabmrozeHure TpekoB B Kamepe BubcoHa.

Pabora cuéTurka MOHU3UPYIOIUX U3TyIeHHH.

Perucrpanus usnyuyeHusi NpUpoJHbIX MUHEPA/IOB U MPO/YKTOB.

JIaGopamoprle pabombi u onbimol.

1. HabmrosieHue CIUIOIIHBIX U TMHeHYaThIX CIIeKTPOB U3/TyUeHusl.

2. UccnepoBaHye TpPeKOB: M3MepeHMe SHEPruy 4YacTHLbl 10 TOPMO3HOMY IyTH (IO

¢dortorpadusam).

3. N3mepeHue paZii0aKTUBHOTO (pOHa.

IToBTOpHTE/THLHO-0000IAKIHI MOAY/Ib.

[ToBTOpUTE/NEHO-0000IIIafOIIMK ~ MOAY/Ib  TIpeAHA3HaueH [yis  CHCTeMaTH3alydud |
0000111eHusT TIPeAMETHOTO CO/IepKaHuUsl U OTIbITA JIesiTe/TbHOCTU, TPUOOPETEHHOT0 TIPU U3yYeHHH
BCEro Kypca (pM3vKH, a Takke [jisg MOJrOTOBKM K OCHOBHOMY I'OCYy/JapCTBEHHOMY 3K3aMeHy 0
¢usuke /17151 06yUarOLMXCS, BLIOPABILINX 3TOT y4eOHbIH MpeMeT.

IIpy wu3yyeHMM [AHHOIO MOZYJ/SL peajv3yloTCd U  CUCTeMaTU3HUPYIOTCI  BUZBI
JlesiTeTbHOCTH, HAa OCHOBE KOTOPbIX oOOecrieunBaeTcsi /IOCTIKeHWe TIpeMeTHBIX U
MeTarnpe/IMeTHBIX TUIAHUPYEMBIX pe3y/bTaToB 00yueHUs, (HopMHUpyeTCs ecTeCTBeHHOHAyuHast
rpPaMOTHOCTb: OCBOEHME HAayUYHbIX METOJ0B MCC/Ie[IOBAHHUSI SIBIEHUN NPUPOJbI U TEXHUKH,
OBJIaJileHe yMeHUsIMA OOBSICHATh (pr3ndecKre sIBJIeHUs, TIPUMEHssl T10/ydeHHble 3HaHWUS,
pellaTh 3a/jaud, B TOM YKUCJIe KaUeCTBEHHbIE U SKCIIePUMEHTa/IbHbIE.

[TpyHIMITMAIBHO eATebHOCTHBIM XapakTep JaHHOTO pasfiesa peajn3yeTcs 3a CYET TOro,
yTO 00yyarolecs: BBIMOJIHSIOT 3a/laHus], B KOTOPBIX UM Ipe/iiaraeTcs:

Ha OCHOBeE IT0/TyYeHHBIX 3HAaHUM pacIio3HaBaTh U HAYYHO OOBSICHATE (U3MUECKUe SIBIeHUS
B OKpY»Karollleil MpUpo/ie 1 TIOBCEeJHEBHOU JKU3HU;

VICTI0/Ib30BaTh Hay4yHble METO/bl MCC/Ie/l0BaHUsl (PU3NUeCKUX sIBJIEHUW, B TOM 4YHWC/Ie [iIs
TIPOBEPKHY TUIOTE3 U MOyUeHUs] TeEOPETUYECKUX BbIBO/IOB;

OOBSICHATHL HayuyHble OCHOBBI Hambosiee Ba)KHBIX [JOCTHKEHHWH COBPEMEHHBIX TeXHOJIOTHH,
HarnpuMep, MPaKTUYeCKOro MCIO/Ib30BaHUSl Pa3/lMUHbIX MCTOYHUKOB SHEPrMM Ha OCHOBe
3aKOHa IIpeBpalleHNs U COXPaHeHUsI BCeX U3BEeCTHBIX BUZIOB SHEPIUH.

A wLN
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IVNIAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOTI'O OBIIIET'O OBPA30OBAHUA

N3yuyeHne ¢u3MKKM Ha YypOBHe OCHOBHOro obOiero o6pa3oBaHWs HampaB/eHO Ha

AOCTHI)KEeHHE IMYHOCTHBIX, MeTallpeAMeTHBIX U ITpeAMeTHbIX O6PE:130BaT6]'IbeIX pe3yJ/ibTaTOoB.

B pe3ynbraTe wu3yueHuWs (U3MKA Ha YpPOBHE OCHOBHOTO 00Iiero o6pa3oBaHUs Y

obyuatorerocst OyayT choOpMHUPOBaHBI C/IeAYIOIIME TMYHOCTHBIE Pe3y/IbTaThl B YaCTH:

1) naTpUOTHUYECKOr0 BOCTIMTAHUA:

TpOsiB/IeHHe WHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOW (pu3nuecKoiu
HayKu;

L[eHHOCTHOE OTHOILIeHUE K [JOCTM)KEHUSIM POCCUNCKUX YUEHbIX-(DH3HKOB;
2) rpak/laHCKOr0 M AYXO0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

TOTOBHOCTb K aKTHBHOMY Y4YacCTHIO B 00CY»X/|eHUH OOIL[eCTBEHHO 3HAUMMBbIX U STUYEeCKHX
nipobJieM, CBsI3aHHBIX C TIPAKTUYeCKUM TIPUMeHeHHeM [JOCTHXKeHUH PU3UKY;

0CO3HaHHe Ba)XHOCTHU MOPaJ/IbHO-3TUYECKUX MPUHLIUIIOB B [leSITeJIbHOCTH YUEHOrO;
3) acTeTHUeCKOro BOCIIUTAHHUSA:

BOCTIpUSITHE 3CTeTUYeCKHUX KauecTB (PM3MUeCKON HayKu: eé rapMOHUUYHOIO MOCTPOEeHMS,
CTPOrOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1leHHOCTH HAyYHOr'0 MO3HAHUSA:

OCO3HaHWe LIeHHOCTU (M3UUeCKOM HayKd Kak MOILHOTO MHCTPyMEHTa I03HaHUsSI MUPa,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BaXKHEMIIIEN COCTaBJISIOIeN Ky/IbTYpbI;

pa3BUTHe Hay4YHOM JTF0003HATEe/IbHOCTH, MHTepeca K UCC/ieloBaTe/IbCKOU e TelTbHOCTH;
5) ¢hopMupoBaHus Ky/IbTYPHI 3A0POBbS U 3MOIJHOHA/ILHOT0 0/1aromno/Iyums:

OCO3HaHMe 1leHHOCTH Oe3oracHOro obpasa >XU3HU B COBPEMEHHOM TeXHOJIOIMYeCKOM
MHpe, Ba)KHOCTH TIpaBW/ 0e301acHOro TIOBeleHWsI Ha TPAHCIIOPTe, Ha JOporax, C
3/IeKTPUYECKUM U TeTJIOBbIM 000py/[0BaHKEM B JJOMAIIIHUX YC/IOBUSIX;

copMUPOBAHHOCTH HaBbIKa pedieKCHU, TIPU3HAHKE CBOErO IMpaBa Ha OLIMOKY M TaKOTro
JKe TpaBa y [Ipyroro 4ej0BeKa;

6) TPYAOBOr0 BOCIIUTAHUSA:

aKTUBHOE yJacTHe B pellleHWH TMpaKTUUecKux 3a/ay (B paMKax ceMbd, 0Opa3oBaTebHOM
OpraHu3aliy, TropoJa, Kpas) TeXHOJOTMUeCKOM U COLMaJbHOW  HAarpaB/IeHHOCTH,
TpeOyIOIIUX B TOM umc/ie U (rU3UYeCKUX 3HaHUM;

VHTepec K NMPakKTUYeCKOMY M3yUeHHI0 Npodeccuil, CBA3aHHBIX C (PHU3MKOI;
7) 3K0/10TUYeCKOr0 BOCIIUTAHUS:

OpUEeHTalL[si Ha TIpUMeHeHWe (U3MUeCKUX 3HAaHWW [/ pelleHus 3ajad B 00sacTu
OKpy>Katolllel Cpe/ibl, MJIaHUPOBaHUSl TOCTYNIKOB M OLIEHKU UX BO3MOXKHBIX IOC/I€[CTBUMI
JIIs1 OKPY KarolLlel Cpefibl;

0CO3HaHMe TJ100a/IbHOT0 XapaKTepa 9K0JI0rnYecKUX rmpobsieM U MyTeid UX pelleHus;
8) aganTanuu K U3MeHSAIIIMMCS YC/IOBUAM COLMa/IbHOM ¥ IPUPOAHOU CpeAbl:

NMoTpeOHOCTh BO B3aUMOJEWCTBUM TIPU BBITIOJHEHWH WCCIe[JOBaHUN W TIPOEKTOB

(bu13MyecKoil HarpaB/IeHHOCTH, OTKPBITOCTh OMbITY U 3HAHUSM JIDYTHX;
TIOBBILIIEHWE YPOBHSI CBOEM KOMITETEHTHOCTH Uepe3 MPaKTUUeCKYIO JesTe/IbHOCTb;
noTpeOHOCTh B ()OPMHPOBAHMHM HOBBIX 3HaHWW, B TOM 4ucie (GOpMyaMpoBaTh H7EH,
TIOHSITHS, TUTIOTe3bl 0 (PHU3NUeCKUX 00beKTaX U SIB/IeHUSIX;
0Co3HaHHe AedUIUTOB COOCTBEHHBIX 3HAHMI Y KOMIIETEHTHOCTe! B 00/1acTh PU3MKY;
TJIaHUPOBaHKEe CBOET0 Pa3BUTHS B MPHUOOpeTeHNH HOBBIX (PM3MUeCKUX 3HaHUM;
CTpeM/ieHHe aHaAM3MpOBaTh M BBISAB/SATH B3aMMOCBS3W TIPUPOJBI, 0O0IIecTBa
5KOHOMUKH, B TOM YMCJIe C UCTIOIb30BaHUEM (PU3NUYECKUX 3HAHW;

OlLleHKa CBOMX [IeMICTBUM C YY6TOM B/MSHUSI Ha OKDPY)KArOLIYI0 Cpefly, BO3MOXXHbIX

r7100a/TbHBIX TIOC/Ie/ICTBUM.
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METAITPEJMETHBIE PE3YJ/IbTATbI

B pe3ysibraTe OCBOeHMsi MporpaMMbl MO (U3MKe Ha YPOBHE OCHOBHOrO 00iero
obpa3zoBanust y oOyuatorierocss OyayT chopMHpPOBaHbI MeTampeAMeTHBbIE Pe3y/IbTaThl,
BK/TFOUAIOII[Me TI03HABaTe/IbHble YHUBEpCajbHble YueOHble [AeHCTBUS, KOMMYHUKAaTHBHbIE
yHUBepca/ibHble yueOHbIe [1efCTBUS, PeTy/ISTUBHbIE YHUBEpPCaIbHbIe yueOHbIe IeliCTBYSI.

ITo3HaBaTe/IbHBbIE YHUBEPCA/IbHbIE yueOHbIe 1efiCTBUS

Bba3oBble lornuecKue JeiCTBUA:

BBLISIB/ISITh U XapaKTepPHU30BaTh CYIleCTBeHHbIe MPHU3HAKU 00bEKTOB (SIB/IEHUI);
yCTaHaB/IMBATh CYI[eCTBEHHBIA MPU3HaK KIacCU(UKALMK, OCHOBaHUS /111 000011IeHus
Y CPaBHEHHUSI;

BBISIB/ISITH 3aKOHOMEPHOCTH Y TIPOTMBOpPEUMsI B PaCCMaTpUBaeMbix (pakTax, JaHHBIX U
Ha0JII0/IeHUSIX, OTHOCSIINXCS K (DU3MUECKUM SIBJIEHUSIM;

BBISIB/ISITH TIPUUMHHOC/IE[ICTBEHHbIE CBSI3U TIPU W3y4YeHUU (U3UUECKUX SIBJIeHUN U
MpOLIeCCOB, /ie/laTb BBIBOJbI C MCIOJ/b30BaHUEM [IeAYKTUBHBIX W WHAYKTUBHBIX
YMO3aK/IH0UeHU, BbIIBUTaTh TUIIOTe3bl O B3aUMOCBSI3X (PU3NUeCKUX BeJTMUMH;
CaMOCTOSITe/IbHO  BbIOMpaTh Crocob pelleHus yueOHOW  ¢u3nMuecko 3ajauu
(cpaBHeHHEe HECKOJBKUX BApUAHTOB pellleHusi, BbIOOp Haubosiee TOAXOAAIIErO C
Y4E6TOM CaMOCTOSITE/IbHO Bbl/Ie/IeHHbIX KDUTEPUER).

Bba3oBble ucciefoBaTe/IbCKHE JeHCTBUA:

WCTIO/Tb30BaTh BOTIPOCHI KaK MCC/IeI0BaTe/TbCKUM MHCTPYMEHT IO3HaHMUS;

NIPOBOJUTb TI0 CaMOCTOSATeNIbHO COCTaBJI€HHOMY IUIaHY OIIBIT, HECJIOXKHbIN
¢dusnyeckuii SKCIiepUMeHT, HeOoIbIIIoe UCC/e/JoBaHre (PU3NUeCKOTO sSIBJIEHMUS;
OLleHMBaThb Ha MPHMMEHUMOCTb M [I0OCTOBEPHOCTb MH(OPMALMIO, MOJYUeHHYI0 B XO7e
WCCIIeIOBaHUS WU SKCTIePUMEHTa;

CaMoCTOsATeNIbHO ~ (hOpMy/nMpoOBaTh  000OIIeHWsT ¥ BBIBOABI 10  pe3yJsbTaTam
TIPOBe/IEHHOT0 Hab/TI0/IeHusI, OTIbITa, UCC/Ie/I0BaHMUS;

MIPOTHO3UPOBaTh BO3MOXKHOE Jja/ibHellee pa3BUTHe (PU3MUECKHX MPOLIeCCOB, a TaKxkKe
BBI/IBUTATh TIPEATIONIOKEHUsT 00 MX Pa3BUTUU B HOBBIX YC/IOBHUSIX M KOHTEKCTaX.

Pa6ora c uadopmanueii:

TIPUMEHSITh pa3/IMuHble MeTO/bl, UHCTPYMEHThl W 3arpochl TIpU TIOUCKe U OTOOpe
WHGOPMALIMY WK JaHHBIX C YUYETOM Tpe/IOKeHHON yueOHOM (hr3uuecKol 3a/1aum;
aHa/IM3UpOBaTh, CUCTEMATU3UPOBaTh M WHTEPHPeTUPOBaTh MH(POPMALMIO Pa3IAYHbIX
BU/IOB U (DOPM Ipe/CTaB/IeHMUS;

CaMOCTOSITe/IbHO BBIOMpaTh ONTHUMa/bHYI0 (opMy TpeAcTaBieHus WHGOPMALMU U
WITFOCTPUPOBATh pelllaeMble 3a/layd HeCJIOKHBIMU CXeMaMH, JuarpaMMamH, WHOM
rpadvKkoi ¥ UX KOMOMHALIUSIMU.

KoMMyHHKaTHBHbBIE YHHBepCa/IbHbIe yde0HbIe /|efiCTBHA:

B XoZle oOCyXzeHusi yuyeOHOro marepuasa, pe3y/bTaToB jabopaTOpHBIX paboT U
TIPOEKTOB 3a/laBaTh BOTPOCHI IO CYIIIECTBY 00CY>KZaeMOM TeMbl U BBICKA3bIBaTh UJIEH,
HalleJieHHbIe Ha pellieHue 3a/jauy U MojijiepkKaHye 6/1arokenaTesibHOCTH O0LLeH S
COTIOCTAaB/IATh CBOU CYXK/AEHUS C CYXAEHUSIMH [PYTMX YYaCTHUKOB [Majiora,
oOHapy)XMBaTh pa3/inunie U CXOZACTBO TIO3UIIHM;

BBbIPa)KaTh CBOIO TOUKY 3PEHHMSI B YCTHBIX U MTUChMEHHBIX TEKCTaX;

nyOMYHO  TIPe/ICTaBASTh  Pe3y/bTaThl  BBITIOJIHEHHOTO  (DU3UYECKOTO  OIbITa
(9KcrieprMeHTa, UcceloBaHus, MPOEKTa);
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MOHUMAaTh M WCMO/b30BaTh MPEUMYIeCTBa KOMAaHAHOW W WH/MBHYalnbHOW PabOThI
TIpY pellieHnH KOHKPeTHOM (pu3nueckoii mpobiemsr;

NIpYHUMAaTh Ljeld COBMECTHOM [leiTe/IbHOCTH, OPraHWU30BbIBATh [EWCTBUSI TI0 eé
JIOCTMDKEHUIO: PaCIipe/iesiiTh POU, 00CYKAaTh TMPOLeCCHl U Pe3y/bTaThl COBMeCTHOM
paboTeI, 0600111aTh MHEHUST HECKOJTBKUX JIFO/IEH;

BBITOJIHATE CBOKO 4acThb paboThI, AOCTUrasi KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaB/IeHUIO U KOOPAWHUPYS CBOM JIeHCTBUS C APYTUMU WieHaMUd KOMaH/bl;
OLIeHMBAaTb KauecTBO CBOero BK/AaZla B OOUMIA TPOAYKT TI0 KPUTEpUsM,
CaMOCTOsITe/IbHO C()OPMY/IMPOBAHHBIM YUaCTHUKaMU B3aUMO/eCTBUSI.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUS

Camoopranusanus:

BBISIBJISITH TIPOO/IEMBI B )KU3HEHHBIX 1 yUeOHbIX CUTYaLUsiX, TPeOYIOIIUX JJisi peleHUst
bu3nuecKrx 3HaHU;

OPUEHTUPOBAaThbCsS B PA3/IMUHBbIX TO/X0JaX TPUHATHS pelleHuid (MHAUBUYaTbHOE,
TIPUHSITHE PeLleHNs B rpymnrne, MPUHATHE pelleHuM TPYNon);

CaMOCTOSITE/IbHO COCTaBJISATh aATOPUTM pellieHUs (U3MYeCcKOl 3a/jaud WK TJ1aHa
WCCTIeJOBaHUS C YUYETOM HMEIOIUXCSI PecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh Mpe/ijlaraeMble BApUAHThI pellieHUi;

JiesiaTh BBIOOP M OpaTh OTBETCTBEHHOCTH 3a PelleHue.

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

[laBaThb aZleKBaTHYIO OL|eHKY CUTYyal|y U MpejjiaraTh [/1aH e€ U3MeHeHUs;

OOBSICHATh TIPUUMHBI JJOCTMXKeHUS] (HeJOCTH)KeHUs) pe3yJbTaTOB [lesTeIbHOCTH,
[laBaTh OLIeHKY MPUOOPeTEHHOMY OIIBITY;

BHOCHUTb KODPEKTUBBI B [1eITeIbHOCTh (B TOM YKCJ/Ie B X0/, BbIIIOJIHEHUS] (PU3NUYECKOTO
WCCIe[JOBaHUs WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILNXCS
CUTYyalMi, YCTAaHOB/IEHHBIX OLIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLleHMBATb COOTBETCTBUE pe3y/ibTaTa LieJid U yCI0BUSIM;

CTaBUTH ceOsi Ha MeCTO JIPYroro uejioBeka B X0/le Criopa WM AUCKYCCUU Ha Hay4YHYHO
TeMy, IOHUMaTb MOTUBbI, HAMEPEHUsI U JIOTUKY JIpYroro;

NpY3HaBaTh CBOE TMpaBO Ha OLIMOKY TIpY pelleHuH (U3Nueckux 3afay WM B
YTBepXK/|eHUSIX Ha HayuyHble TeMbl U TaKOe Ke MpaBo Apyroro.

INIPEIMETHBIE PE3YJ/IbTATBI

K konny obyuenusi B 7 Kjacce mpejMeTHbIe pe3y/bTaThl HA 6@30BOM ypOBHE JOJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

WCII0/Ib30BaTh TOHATHS: (r3MUecKWe W XUMHUUYECKWe siB/ieHWs, HabO/ofieHue,
5KCIEePUMEHT, MOJieflb, TUIOTe3a, eAUHULIbI (PM3NUYECKUX Be/JMYMH, aToOM, MOJIeKyJa,
arperaTHble COCTOSIHUS BeljecTBa (TBEpAOe, XKUAKOe, ra3000pa3HOe), MeXaHHuecKoe
[BIDKeHWe  (paBHOMEpHOe, HepaBHOMEpHOe,  TIPSIMOJIMHENHOe),  TpaeKTopus,
paBHOJIENCTBYIOIIas cunia, Aedopmaiusi (ympyrasi, IJacTUueckas), HEeBeCOMOCTb,
coob1jaroluecst Cocyzbl;

pasnuyarsk siBjeHus (aUdQy3us, TerioBoe JBWKEeHUE YaCTHL] BellleCTBa, paBHOMEpPHOe
[IBIDKeHHe, HepaBHOMEDHOe [BIKeHWe, UHepLus, B3aUMOZEeNCTBYUe Tesl, paBHOBeCUe
TBEPABIX TeJ C 3aKPeIVIEHHOM OChbKO BpallleHHWs, Iepejaua [AaBleHUs TBEPAbIMU
TeslaMH, XKUKOCTSIMU U Ta3aMH, aTMOC(epHOe /laB/ieHue, IylaBaHue TeJl, IpeBpallleHus
MeXaHWYeCKOM SHepryu) Mo OMMCaHUI0 UX XapaKTePHBIX CBOMCTB U HA OCHOBE OITbITOB,
JIeMOHCTPUPYIOLIUX JaHHOEe (PU3UYEeCKOe SIBJIEHUE;
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pacrio3HaBath MposiBJieHWe U3YUYeHHBIX (PM3MYeCKUX SIBJIeHWM B OKpY’KarollleM MHpe, B
TOM uuc/ie (U3NUecKue sIBJIeHUs B TIPUpOJe: NPUMEphI [BIKEHUS] C pa3/MYHbIMHU
CKOPOCTSIMM B JKMBOW M HEXWBOW TPUPOJe, NeWCTBUE CWIbl TPEHUS B TNPUPOZE U
TeXHUKe, BJ/IMSIHMe aTMOC(HepHOro [aB/ieHHs] Ha >KUBOW OpraHv3M, IulaBaHUe phIO,
pbluary B Tejie 4esiOoBeKa, TIPH 3TOM IePeBOJUTH MPAKTUYECKYH 3a7lauy B yueOHYIO,
BbI/IeJISITh CyLL|eCTBeHHbIe CBOWCTBA (TIPH3HAKK) (PU3UUeCKUX SIBJIEHU;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (pM3nUecKUe sIB/IeHUs], UCII0/b3ys (pr3nuyecKue
Be/IMUMHbI (Macca, 00bEM, TJIOTHOCTh BeIlleCTBa, BpPeMs, IMyTb, CKOPOCTb, CpPeHSIs
CKOpOCTb, CW/JAa YOPYroCTH, CWja TSDKeCTH, BeC Tejla, CWIa TpeHUs, JaB/ieHHue
(TBEépzOrO Tesa, KUAKOCTH, Ta3a), BbITaJKWBAlOIlas CHUla, MexaHuueckasi paboTa,
MOLIJHOCTb, IIJIeYO CHJIbl, MOMEHT CWIbl, KO3((QULIMEHT T0JIe3HOr0 JelCTBUs
MeXaHW3MOB, KMHeTUuYecKasi ¥ TMOTeHLasbHasi SHeprus), Npyd ONMCAHWU TPaBUIbHO
TPaKTOBaTh (PHM3MUECKUI CMBIC/ UCTIO/IB3yEeMbIX BeJIMYMH, NX 0003HAUEHHS ¥ eJMHULIBI
(¢u3nuecKrMX BeIWYMH, HAXOAWUTb (DOpPMyIbl, CBfI3bIBAIOLME [AHHYI (PU3NYECKYIO
Be/IMUYMHY C JPYTMMHM BeJMUMHAM{, CTPOWTh TIpaUKd H3yueHHbIX 3aBUCHUMOCTeN
(U3MUeCKrX BeJIMUYMH;

XapakTepr30BaTb CBOMCTBA Tes, (U3UUYeCcKue sB/€HUS U TPOLeCChl, MCII0/Ib3ys
rpaBu/ia CJI0>KeHUsi CUJ (BIO/Ib OAHOW TpsiIMOM), 3aKOH ['yka, 3akoH Ilackasisi, 3aKOH
ApxuMeza, TpaBUIO paBHOBecHs pbiuara (0Jsi0Ka), «30/I0TOe TIPAaBU/IO» MeXaHWKH,
3aKOH COXpaHeHHsI MeXaHW4YeCcKOW 5HepruM, IIpU 5TOM [laBaTb CJIOBECHYHO
(opMyIMPOBKY 3aKOHA M 3alIMChIBaTh €r0 MaTeMaTUYeCcKoe BbIpayKeHUe;

OOBSICHATH (PU3NUeCKUe siBJIeHWs, TIPOLlecChl M CBOMCTBA Tel, B TOM UHC/e U B
KOHTEKCTe CUTyaluil NMPaKTUKOOPHeHTUPOBAHHOIO XapaKTepa: BbISB/IATH MPUUMHHO--
CJ/le[ICTBeHHbIe CBSI3H, CTPOUThH 00bsiICHeHHe U3 1—2 JIorMuecKkux I1aroB C ONopoi Ha 1—
2 U3yueHHbIX CBOWCTBA (PU3NUYECKUX SIBI€HUM, (U3NUYEeCKUX 3aKOHa WM
3aKOHOMEPHOCTY;

pelatb pacuéTHble 3aj7aud B 1-2 [elCTBUS, MCIIO/b3ysl 3aKOHbI M (DOPMYIIbI,
CBsI3bIBarOLMe (pM3MUeCKHWe BeJWYMHBI: Ha OCHOBe aHaju3a YCJIOBHUS 3a[aud
3anuchbiBaTh KpaTKOe YC/IOBUe, MOJCTaB/sATh (M3MUeCKHe BeSUMUMHbl B (DOPMYJIbl U
TIPOBO/IUTh PACUéThI, HAXO/AWTh CIIPABOYHbLIE [aHHble, HEOOXOJUMbIe /s pelleHUs
3ajjau, OL|eHWBaTh PeajMCTUUHOCTh MOTyUYeHHON (PM3MUeCKOU BeJTMUMHBI;
pacrio3HaBaTh Ipo6sieMbl, KOTOPble MOKHO peIIWTh TIPU TOMOIIU (PU3NUeCKUX
METOZIOB, B OIMCAaHUM HCC/Ie[0BaHUsS BbIJENSATh TpOBepsieMoe TpeAIo/IoKeHue
(runote3y), pasnuuaTb W HHTEPIPETUPOBaTh IIOJIyUYeHHBbIM pe3y/bTaT, HaXO[UTh
OIIMOKH B XO/Ie OTIBITa, [|e/IaTh BBIBO/IBI TIO €r0 Pe3y/bTaTaM;

TIPOBO/IUTH OTBITHI 10 HaO/OZeHNI0 (Pr3UUeCcKUX siBJIeHWH Wi (GU3NYeCKUX CBOMWCTB
Tesq: (OPMY/IHMPOBATh TIPOBepsieMble TIPeTIONOXKeHNs], COOMpaTh YCTAHOBKY U3
Tipe/lJIoKeHHOT0 000pY/I0BaHusl, 3aMMChIBaTh X0/ OTbITa U (POPMYJIMPOBATh BHIBO/IbI;
BBITIOJTHATE TIPSIMble U3MEePeHHsI pacCTOSHYSL, BpeMeHH, Macchl Tena, 00béMa, CHIIbl U
TeMIiepaTypbl C KCMO/b30BaHHWEM aHAJOTOBbIX U LM(POBLIX MPUOOPOB, 3aNUCHIBATh
TOKa3aHUsI TPUOOPOB C YYETOM 3a[JaHHOUM aOCOMFOTHOM MOTPEIITHOCTH N3MePEeHNH;
MPOBO/JUTL MCC/Ie[J0OBaHUe 3aBUCUMOCTH OZHOM (PM3MYECKOW BeIMUMHBI OT JPYroH C
VCTI0/Ib30BaHUEM TPSIMBIX M3MepeHUi (3aBUCUMOCTH MyTH PaBHOMEPHO JBUKYILLErocs
Tesia OT BPEMEHHU JBW)KEHUs Tesla, CUJIbl TPEHUS CKOJIbKEHUS OT Beca TeJa, KauecTBa
00paboTKM TIOBEPXHOCTEH Tel YW HEe3aBUCUMOCTH CH/IbI TPEeHUs OT TUIOLIaJH
COTIPMKOCHOBEHHSI TeJl, CU/Ibl YIIPYTOCTH OT YJJ/IMHEHHsl NPY>KUHBI, BbITa/JIKUBAOILeN
CWIbI OT O0ObEMa TMOTPYKEHHOM 4YacTH Tefla W OT IUIOTHOCTH JKUIKOCTH, eé
HEe3aBUCUMOCTU OT TUIOTHOCTH TeJjia, OT TJyOWHBI, Ha KOTOPYHO TIOTPY’KEHO Teso,
YCJIOBW TIJIaBaHUSI TeJ, YCJIOBHUM paBHOBeCHs pbluara W 0JIOKOB), y4aCTBOBaTh B
TJIaHUPOBaHUM  yueOHOro UCC/eloBaHUsl, COOMpaTb YCTAHOBKY U  BBINOJIHATh
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V3MepeHusi, Ciefys INpeJjIo)KeHHOMY I71aHy, (PMKCHUPOBaTh pe3y/bTaThbl MOJYyUYeHHOM
3aBUCUMOCTH (U3WUYeCKUX BeMYMH B BUJE TIPeJJIOKeHHbIX Tabsul U rpaduKoB,
Jlef1aTh BBIBO/IbI IO pe3y/ibTaTaM UCC/e[0BaHus;

MIPOBOJIUTH KOCBEHHble H3MepeHusl (PU3NUYeCKUX BeJWYMH (TJIOTHOCTh BeLecTBa
JKUKOCTU M TBEpJOro Teja, CWia TPeHWs CKOJIbKeHUs,, [aB/ieHue BO37yXa,
BbITA/IKMBAOIlasi CWUIa, JelCTBYIOLjasi Ha IOTPY)KEHHOe B JKUJKOCTb TeJo,
K03 dULMeHT T10/1Ie3HOT0 JIeHCTBUSI TIPOCThIX MEXaHU3MOB), CJieflysl MpeiJioKeHHOMN
WHCTPYKLIMH: TIPY BBITIOJTHEHUM U3MepeHUi coOMpaTh SKCIIepUMeHTaIbHYH0 YCTaHOBKY
Y BBIYUC/ISTH 3HaUeHre UCKOMOW BeTMUMHBI;

cobsofaTh TpaBUa TeXHWKHA Oe3omacHoCcTW Tipy pabore ¢ 1abopaTOpHBIM
obopyaoBaHueM;

yKa3blBaTh TIPUHLUIMbBI JeWCTBUSI TIPUOOPOB M TeXHUUECKUX YCTPOWCTB: BeCHl,
TEepMOMETp, AWHAMOMETp, COOOIaroIMecss COCy/bl, OapoMeTp, pbluar, TMOABWKHBIA U
HeToZIBY)KHBIN 6JI0K, HaK/TOHHAs TIJIOCKOCTH;

XapaKTepu30BaTh TPHUHLUIMbLI JeWCTBUS W3YYeHHbIX TPUOOPOB U TEeXHUYECKUX
YCTPOMCTB C OMOpPOM HAa WX ONUcCaHusl (B TOM uHMC/e: TOJIIMIHUKM, yCTPOWCTBO
BO/IOTIPOBO/IA, T'M/IPaB/IMUeCKHI Tpecc, MaHOMeTp, BbICOTOMep, IMOPIIHEBOW Hacoc,
apeoMeTp), MCIMO/b3ysl 3HaHUSI O CBOWMCTBaX (pU3MUECKUX sIBIEHUM U HeoOXoJuMble
¢u3nueckre 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOJUTL TMpUMepbl (HaxXoJuUTb WH(POpPMALMI0 O TIpUMepax) IPaKTUUeCKOro
WCII0/Tb30BaHUs (DM3MUECKMX 3HAaHWKA B TIOBCEJHEBHOM J>KU3HU [yisi obecrieueHust
6e3omacHoCTH TIpU oOpallleHuu C npubopaMud M TeXHUUECKUMM YCTPOMCTBaMH,
COXpaHEHWs 37I0POBbSI W COOMIOZIeHHsT HOPM  9KOJIOTHUECKOTO TIOBEJEeHUS] B
OKpY>Karolllel cpejie;

OCYIIeCTB/IATH OTOOD HMCTOYHWKOB HH(OpPMalu B VIHTepHeTe B COOTBETCTBHU C
3a/laHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOLIMXCSl 3HAHUU U TIyTEéM CpaBHEHMSI
Pa3/IMYHbIX UCTOYHUKOB BbIZIeISTh MH(POPMALMIO, KOTOPasi SIB/ISIeTCS POTHBOPEeUYNBOI
WA MOXKeT ObITh HeZIOCTOBEPHOM;

WICTI0/Tb30BaTh TPU BBITIOJTHEHUH yueOHBIX 3aflaH|i Hay4HO-TIOMY/ISIPHYIO JTUTepaTypy
(13MUeCcKOro cojepskaHusi, CIpaBOYHble MaTepuaabl, pecypcbl ceTu VHTepHer,
BaZieTh TPUEéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, rpeobpa3oBaHusi MHGOPMAL[UM U3
OJIHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

Co37iaBaTh COOCTBEHHBbIE KpPAaTKHe MMChbMEHHbIE U YCTHBIE COOOIeHHsT Ha OCHOBe 2—3
WCTOYHMKOB MH(OpMaLuM (Hr3U4ecKoro Cofiep>KaHusi, B TOM UKciie MyO/JudHO JiesiaTh
KpaTKre COOOIeHNsI O pe3y/bTaTaxX MPOeKTOB WK yueOHbBIX WCC/IeI0BAHUM, TTPU 3TOM
rpaMOTHO MCIOJIb30BaTh M3YyYEeHHbIM TMOHATHMMHBIA amnmapat Kypca (U3MKH,
COIPOBOJKZATh BBICTYIIJIEHHE Tpe3eHTaL1el;

TIPY BBITOJIHEHUM YueOHBbIX MPOEKTOB M MCC/IeIOBaHUN pacripeiesiiTh 00513aHHOCTU B
rpyIine B COOTBETCTBUU C MOCTaB/IeHHBIMU 3a/layaMu, C/Ie/IUTh 3a BbIMIOJIHEHHEM I1/1aHa
JleVCTBUM, afleKBaTHO OLleHWBaTh COOCTBEHHBIN BKJIaZ, B [JIeATeJbHOCTb TPYIIIIbI,
BBICTPaMBaTh KOMMYHHUKATHBHOE B3aUMO/IeHCTBYE, YUUTHIBAsi MHEHUE OKPY KarOLUX.

K xoHuy obyueHusi B 8 Kjiacce rpegMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE JIOJKHbI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUI:

VICII0/Ib30BaTh MOHATHS: Macca U pa3Mepbl MOJIEKYJl, TEIJIOBOe JBW)XEHWe aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHMSI BellleCTBa, KPUCTa/J/IMueckue U aMop¢Hble Tena,
HaChbILeHHbIM U HEeHACBI|eHHbIN Tap, BAaKHOCTh BO3/lyXa, TeMIlepaTypa, BHYTPEHHSIsSI
SHeprusi, TerJI0BOW [IBUraTe/lb, 3JIeMEHTApHbIN 3/IeKTPUUECKUU 3apsifi, 3/1eKTPUYecKoe
1oJjie, TIPOBOJHUKU W [W3NE€KTPUKU, MOCTOSHHBIM 3/1eKTPUYECKMII TOK, MarHUTHOE
ToJie;
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pas3nuyath siB/eHUs (TeIUIOBOe pacllMpeHue U CKaTue, Teljiornepe/aua, TeloBOe
paBHOBeCcHe, CMauvMBaHWe, KalWIIspHble sIB/IeHUsl, WCIapeHue, KOHJeHcalus,
I1aBjeHWe,  KpUcTa/uiusalus  (OTBepZieBaHWe),  KUIeHHe,  Telliornepezaua
(TenornpoBOJHOCTb, KOHBEKLMS, W3J/lyueHue), 3/1eKTpu3alysl Tesl, B3auMO/enCTBHUe
3apsifioB, JEWCTBUSI 3/IEKTPUUECKOrO TOKa, KOPOTKOe 3aMblKaHWe, B3auMOZelCTBUe
MarHuToB, JeliCTBe MarHUTHOIO M0Jii Ha MPOBOJHUK C TOKOM, 3JIeKTPOMarHUTHast
WH/YKLMS) 10 ONMCAHMI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBbITOB,
JIeMOHCTPUPYIOLIUX JaHHOEe (PU3UYECKOe SIB/IEHUE;

pacrio3HaBath MposiBJieHWe U3YUYeHHBIX (PHM3MYeCKUX SIBJIeHUM B OKpY’KarollleM MHpe, B
TOM uuole (U3UUecKde SIBJIEHUST B TPUPOJeE: TOBEPXHOCTHOE HaTsKeHHWe |
KanwIsipHble sIBJIeHUsT B TIPUMpOZe, KPUCTa/Ulbl B TIpHpofe, H3nyuyeHue CorHL,
3amep3aHue BO/IOEMOB, MOpCKue Opu3bl, oOpa3oBaHHe pOChI, TyMaHa, WHes], CHera,
5/IeKTpUYeCKHe sIBJIeHUsS B aTMocdepe, 5/1eKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHUTHoe mnose 3em/d, Jpeid MOaHCOB, POJb MAarHWTHOTO MOJA JJi XKU3HM Ha
3emie, MOJISIPHOE CHUsIHWE, TIPH 9TOM TepeBOAUThH MPaKTHUECKYI0 3alayy B yueOHYIo,
BbI/IeJISITh CyLL|eCTBeHHbIE CBOWCTBA (TIPH3HAKK) (PU3UUeCKUX SIBJIEHUH;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (pM3nUecKue sIB/IeHUs], UCII0/Ib3ys (pr3nUyecKue
Be/IMUMHBI (TemrepaTypa, BHYTDEHHsISI SHEeprusi, KOJMYeCTBO TeIUIOThl, y/enbHas
TEIVIOEMKOCTb ~ Bell|eCTBa, y/e/bHas TeIUIOTa I[JIaB/eHus], V/e/bHas TerioTa
napooOpasoBaHus, yJenbHasi TeloTa CropaHusl TOIUIMBA, KO3((UIMEeHT Mosie3Horo
JleMCTBUSI TeIUIOBOW MallMHbI, OTHOCHTe/IbHAsl BaKHOCTb BO3/yXa, 37eKTPUUeCKUi
3aps/l, CWla TOKa, 3JIeKTPUUeCKoe HalpsDKeHue, CONPOTUB/IEHUE I1POBO/HMKA,
yZleJIbHOe COTIPOTHBIIEHHE BellleCcTBa, paboTa M MOIJHOCTh 37IeKTPUYECKOT0 TOKa), TIPH
OMWCAaHWU TIPaBW/IBHO TPaKTOBaThb (U3UUECKHUN CMBICJ MCIO/Ib3yEMbIX BeIUUUH,
0003HaueHUst ¥ eAVHULIBI (PU3NUECKUX BeTMUYMH, HAXOAUTH (DOPMYJIbI, CBSI3bIBAIOIIME
JAHHYI0 (U3MYeCKyl0 Be/JWYMHY C /JpYyTMMH BeJMUMHaMH, CTPOUTb TIpapuku
V3yUeHHbIX 3aBUCHMOCTeN (PU3NUeCcKuX BeTUUYUH;

XapakTepu30BaTb CBOMCTBAa Tes, (U3UUecKuWe SB/IE€HWST U MPOLIeCChl, HCMOb3Ys
OCHOBHbIE T10JIOKEHUSI MOJIEKY/ISIPHO-KUHETUYeCKON TeOprMu CTPOeHMs BelecTBa,
NPUHLIAIT CyTepro3uLMM Tosield (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHEeHMs
3aps/a, 3akoH Oma [/ yyacTka Lenu, 3akoH [Dxoyns—J/leHla, 3aKOH COXpaHeHWs
SHEepPruM, NMpU 3TOM JlaBaThb CJIOBeCHYH ()OpPMYJIMPOBKY 3aKOHa W 3aluChIBaTh €ro
MaTeMaTHueCcKoe BbIpa)KeHUe;

00BSICHATH (hM3KUecKHe TpOLecChl M CBOWCTBA Tel, B TOM UHWC/Ie U B KOHTEKCTe
CUTyalul  NPaKTUKOODUEHTHMPOBAHHOIO  XapakTepa:  BbIAB/IATb  [PUYMHHO-
CJ/le[ICTBeHHbIe CBSI3H, CTPOUThH 00bsiICHeHHe U3 1—2 JIorMuecKkux I1aroB C ONopoi Ha 1—
2 U3yueHHbIX CBOWCTBa (M3MUECKUX sB/E€HUM, (U3NUECKUX 3aKOHOB WJ/IM
3aKOHOMEPHOCTeN;

pelatb pacuéTHble 3ajaud B 2—3 [eWCTBUS, MCIIO/b3ysl 3aKOHbI M (POPMYIIbI,
CBsI3bIBarOLMe (pM3MUeCKHWe BeJWYMHBI: Ha OCHOBe aHaju3a YCJIOBHUS 3a[aud
3anuchbiBaTh KpaTKOe yC/IOBHe, BBISB/SATb HEJOCTAaTOK JIaHHBIX JJIsl pellleHUs 3ajau,
BbIOMpATh 3aKOHBI U (hOPMYJIbl, HEOOXO[UMBbIe /IJIsi €€ pellleHus], IPOBOAUTL PACUETHI U
CpaBHUBATH I10/lyueHHOe 3HaueHHe (p131MUYeCKOl BeJIMUKHbI C U3BECTHBIMU JI@aHHBIMUY;
pacrio3HaBaTh Ipo6sieMbl, KOTOPble MOKHO pelIWTh TIPU TOMOIIU (PU3NUeCKUX
METOZIOB,  WCIIOJIb3ysl ~ OMNMCaHWe  HWCC/Ie[loBaHWs,  BbIJENATbH  [pOBepsieMoe
MIpeJro/IoKeHre, OLIeHHMBaTh TMPaBW/IBHOCTL TOPsiKa TPOBeJEeHUs UCC/el0BaHus,
Jlef1aTh BbIBOJIBI;

TIPOBO/IUTH OTBITHI 10 HaO/OZeHNI0 (Pr3UUeCcKUX siBJIeHWH Wi (GU3NYeCKUX CBOMWCTB
Tesl (KarmwiisipHble sIB/IEHWs, 3aBUCHMOCTH [|aBJIeHHWs BO3AyXa OT ero o0BbéMma,
TeMIepaTypbl, CKOPOCTH TpoLiecca OCThbIBAHUSI U HarpeBaHus NPU U3My4YeHUU OT LjBeTa
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v3yyaronier (TOr/olaroieii) MOBepXHOCTH, CKOPOCTb WCHAapeHus BOZAbI OT
TeMIepaTypbl >KUJKOCTA U TUIOLU[ad e€ TIOBePXHOCTH, S/eKTpU3alus Tea WU
B3aUMO/IeHCTBYE 3/IeKTPUUeCKUX 3aps/Ji0B, B3aUMO/ENCTBUE MOCTOSIHHBIX MarHUTOB,
BH3yaJiM3al[ysi MarHUTHBIX 11071l TIOCTOSIHHBIX MarHUTOB, JeMCTBUSI MarHUTHOTO TIOJIST
Ha TPOBOJHMK C TOKOM, CBOWCTBA 3/7eKTPOMarHuTa, CBOMCTBA 3JI€KTPO/BUraTess
TIOCTOSIHHOTO TOKa): (OpMyJIMpOBaTh TIpOBepsieMble TIPeATIoNoXKeHusi, CcoOupaTh
YCTAHOBKY W3 TpeJJjIOKeHHOro 000pyZoBaHMsI, OIMUCHIBATH XOJ OMbITa U
¢dbopmyMpoBaTh BHIBOALI;

BBINOJ/IHATh TPsIMble W3MepeHHUsl TeMIlepaTyphbl, OTHOCUTEIbHON B/Ia)KHOCTH BO37yXa,
CUIbl TOKAa, HArpspKeHWsi C MCII0/Ib30BaHWEeM aHaJIoroBbIX TMPUOOPOB U JAaTUMKOB
¢u3nUecKUx BeIWUMH, CpaBHUBaTh pe3y/bTaTbl M3MEPeHUl C Y4YETOM 3aJaHHOU
abCoJTFOTHOM MOTPelHOCTH;

MPOBOJIUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3MUeCKOW BeIUUMHBI OT JPYrou C
WCTIO/Ib30BaHUEM TIPSIMBIX M3MepeHU# (3aBUCUMOCTb COTMPOTUBJIEHUsI TIPOBOJHUKA OT
ero Ji/INHBI, M/I0IaJM TIONePeYHOro CeueHUs U y/iebHOTO COMpPOTUB/IEHUS BelljecTBa
TIPOBO/IHUKA, CHJIbI TOKA, U/YILIero yepe3 MPOBOJHUK, OT HArps’KeHUs Ha TPOBO/IHUKeE,
YCC/leloBaHUe T10C/Ie/l0BaTe/IbHOTO M Tapasijie/lbHOro COeJUHEeHUM MPOBOJHUKOB):
TJIaHUPOBaTh MCCJIeloBaHWe, COOMPATh YCTAaHOBKY M BBITIOJHATL U3MepeHUsl, Cefys
T1Ipe/JIOKeHHOMY T71aHy, (PMKCHUpPOBaTh pe3y/bTaThl NOJYYeHHOU 3aBUCHMMOCTH B BUJE
TabuLl ¥ rpadUKoB, enaTh BBIBO/BI 110 pe3y/ibTaTaM UCC/e/J0BaHus;

MIPOBO/IUTh KOCBEHHble H3MepeHHUsl (U3MuecKux BelWuYMH (yZesbHas TeryIoéMKOCTb
BellleCTBa, COMPOTHB/IEHWe TIPOBOJHUKA, paboTa U MOIIHOCTb 37IeKTPUUeCKOT0 TOKa):
TUIAHUPOBaTh M3MEepeHHs, COOMpaTh SKCIePUMEHTANbHYI0 YCTaHOBKY, ClIeayst
TIpe/l/I0’KeHHON MHCTPYKLMH, Y BBIYUC/ISITh 3HaUeHHe BeJIMUMHbI;

coO/oaTh TIpaBWa TEXHWKUA Oe3omacHOCTM Tipu pabore c  1abopaTOpHBIM
obopy/loBaHuEM;

XapaKTepu30BaTh TPHUHLUIMbLI JeWCTBUS W3YYeHHbIX TPUOOPOB U TEeXHUYECKUX
YCTPONCTB C OMOpOM Ha UX OmMMcaHus (B TOM 4YKC/e: CUCTeMa OTOIUIEHUsS! [JOMOB,
TUrpoMeTp, TapoBas TypOMHA, amriepMeTp, BOJBTMETP, CUYETUMK 3/IEKTPUUECKON
SHEPruH, SeKTPOOCBeTUTe/IbHble TpPUOOpBI, HarpeBaTe/bHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), >S/eKTpUYeCKHe IIpeJOXpaHUTeNH, 371eKTPOMarHuT, >3/eKTPO/BUraTesb
MOCTOSIHHOTO TOKA), HCIO/Mb3ysl 3HaHUS O CBOMCTBaX (DU3MUECKUX SIBJIEHUW U
HeoOxoauMbIe Gpr3nyecKre 3aKOHOMEPHOCTHY;

pacrio3HaBaTh IMPOCThle TeXHWYeCKWe YCTPOWCTBA U U3MepHUTebHble TPUOOpPHI 10
CcXeMaM M CXeMaTUYHbIM PUCYHKaM (KMJKOCTHBI TepMOMETp, TepMOC, TICUXPOMeTP,
TUrPOMeTp, JIBUraTe/lb BHYTPEHHEro CropaHusi, 37eKTPOCKOI, PeocTaT), COCTaBJISTh
CXeMbl 3/IeKTPUYEeCKUX Liereil ¢ rocsiefioBaTe/IbHbIM U Tapaslle/lbHbIM COeiMHEeHUeM
3/IeMeHTOB, pa3/iiyasi yCJI0BHbIe 0003HauUeHUsI 37IeMeHTOB 3JIeKTPUUYECKUX Lierel;
NIPUBO/IUTh TpUMepbl (HaXxoAWTb WHGOPMALMI0 O TIpUMepax) MpaKTUUYeCcKoro
WCTIOMb30BaHusl (PU3MUECKUX 3HAHUWA B TIOBCEJHEBHOW >KW3HU [/ obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuu C TpUOOpaMU M TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHUsi 3/0pOBbsi W COOJIIO/IeHUsT HOPM  SKOJIOTMUECKOrO TIOBeJleHUs] B
OKpY’Karolller cpefie;

OCYLL[eCTB/ISITh TIOUCK HH(OpMaluu ¢u3nMueckoro cojepkaHuss B VHTepHeTe, Ha
OCHOBe MMEIOLIUXCSl 3HAaHMM M MyTéM CpaBHEHUsl [|OTIOJIHUTE/bHbIX HCTOUHUKOB
BbI/IeIATh MH(OPMALMIO, KOTOpasi SIBJ/ISIeTCS TIPOTUBOPEUMBOM WU MOXKeT ObITh
HeJJ0CTOBEPHOMU;

WCTIO/Tb30BaTh MPH BBITIOJHEHWH YUeOHBIX 3a/j[aHUii Hay4YHO-TIOMNYJ/ISIPHYIO JINTepaTypy
(¢u3MUeCcKOro cojiep)kaHusi, CHpaBOUHble MaTepuasbl, pecypcbl ceTH VIHTepHeT,
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B/aJieTh TPHEMaMU KOHCIIEKTUPOBAHHUSI TEKCTa, rpeobpa3oBaHusi WHGOPMAL[UM W3
O/THOM 3HAKOBOM CHCTEMBI B [IPYTYIO;

co3/laBaTh COOCTBEHHbIe TIMCbMEHHBbIE W KpaTKHWe YCTHble cooOiieHusi, 006o00iiast
MHGOPMALIMI0 U3 HECKOJbKHUX HMCTOUHHUKOB (DU3UUECKOTO CO/IEP)KaHHsl, B TOM UMCJIe
NyO/JIMUHO  TIPe/ICTAaB/ATL  Pe3y/bTaThl  TMPOEKTHOHW WM  HCC/Ie/[0BaTe/TbCKON
JIeTe/IbHOCTH, TP 3TOM TPAMOTHO HMCIO/Ib30BaTh W3yUeHHbBIH MOHSTUHHBIM armapar
Kypca (hH3UKH, COTTPOBOXK/ATh BBICTYI/IEHNE MPe3eHTaLeH;

NIPYU  BBITIOJIHEHWM Y4YeOHBIX TIPOEKTOB W MCC/AeJOBAaHUN (U3UUECKUX TIPOLIeCCOB
pacnpesieniaTh 0053aHHOCTH B TPYIINIe B COOTBETCTBUH C IOCTAB/IEHHBIMHU 3a/jauaMH,
C/IeZIUTh 3@ BBIMIOJHEHWEM TI/laHa [JEeMCTBUH M KOPPEKTHpPOBAaThb €ro, ajeKBaTHO
OlL[eHMBaThb COOCTBEHHBbIM BK/Ia[ B  [JIeAT€JIbHOCTh  TPYIMbI, BBICTPAUBAThH
KOMMYHHKaTUBHOE B3aMMO/IEHCTBHE, TIPOSIB/Isis TOTOBHOCTD pa3peliaTh KOHMIUKTHI.

K konny obyuenuss B 9 Kjacce mpejMeTHbIe pe3y/ibTaThl HA 0a30BOM ypOBHE JOJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMeHUM:

VCII0/Ib30BaTh TOHATHUA: CHUCTeMa OTCUYéTa, MaTepualbHas TOYKA, TPAeKTOpuS,
OTHOCHUTEJIbHOCTh MeXaHUUeCKOro JBWKeHHs], Aedopmarus (ynpyras, raacTiayeckas),
TPeHue, L|eHTPOCTPeMUTe/NbHOe YCKOpeHWe, HeBeCOMOCTb W Teperpys3kH, LieHTp
TSDKECTH, abCOMIOTHO TBEpZOe Teso, LIEHTP TSDKeCTH TBEPZAOro Tesa, paBHOBeCHE,
MexaHW4yecKWe Koje0aHWsS W BOJHBL, 3BYK, WH(Pa3BYK U  y/JIbTPa3BYK,
3/IEKTPOMarHUTHbIe BOJIHBI, 1IKaja 3JIeKTPOMarHUTHBIX BOJIH, CBeT, OJIM30pyKOCTh U
JIATbHO30PKOCTh, CIEKTPhl WCMYCKaHWs W TIOTJIOLeHus, anbga, Oera- W ramma-
V3/TyueHus], U30TOMbI, siZlepHasi SHEPreTHKa;

pa3nuyath sB/ieHUs (paBHOMEpDHOe M HepaBHOMepHOe TMpsIMOJIMHEeNHOe [BIKeHue,
PaBHOYCKOPeHHOe MpsIMOJIMHelHOe /IBIyKeHue, CBOOOHOe TajleHue Tesl, pABHOMEepHOe
[BIWDKEHUEe TI0 OKDY)KHOCTH, B3aUMOJIeHiCTBMe TeJ, peaKTHBHOe JIBIKEHMUe,
KosiebaTeslbHOE JIBIDKEeHHMe (3aTyxXarolljie W BbIHY)K/eHHble KojebaHus), pe3oHaHC,
BOJIHOBOE /IBIKEHHWe, OTpakeHWe 3ByKa, [PSMOJIMHEeHHOe paclpocTpaHeHue,
OTpakeHHe U MpesIoM/IeHHe CBeTa, [10JIHOe BHYTPeHHee OTpakeHHe CBeTa, pa3/ioykeHue
Oenmoro cBerta B CIEKTp U CJIOKEHWE CIHEKTPAJbHBIX I[BETOB, [WCIIEPCHSI CBETa,
eCTeCTBeHHasl paZJMOaKTHBHOCTb, BO3HUKHOBEHME JIMHEWYAaTOro CIeKTpa W3/IyueHus)
10 OMNMCAaHUIK MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB, [JEMOHCTPUPYHOILIHX
JaHHOe (pr3nuecKoe sIBIeHUE;

pacrio3HaBaTh IMpOsIB/IeHNe W3yUeHHbIX (U3NUeCKUX SIBJI€HUI B OKpY’KarolieM mMupe (B
TOM uHc/e (U3NYecKue SIBJIEHUs] B MPUPOJe: MPUIUBBI U OT/IMBbI, JBW)KEHUE IJIaHET
Co/IHeUHOW CUCTeMBI, PeaKTHBHOE JJBM)KEHHE KUBBIX OPraHU3MOB, BOCIIPUSATHE 3BYKOB
JKUBOTHBIMH, 3€MJIeTpSICeHHWe, CelCMUUecKde BOJIHBI, IL[yHaMW, 35XO0, LiBeTa TeJ,
ONITUYEeCKWe sBJeHHWST B  TIpUpoJe, Ouosornyeckoe —fIelCTBHE  BUZIMMOTO,
y/IbTPa(rOIETOBOIO U PEHTTeHOBCKOIO W3/IyUeHUM, eCTeCTBeHHbIM paZJMOaKTHBHBIN
¢oH, KOCMHMUeCKMe JIyuyd, paJUuOaKTUBHOe W3/yueHWe T[PUPOJHBIX MHUHEepasoB,
JleMiCTBUE Pa/IM0aKTUBHBIX U3Ty4YeHUd Ha OpPraHUu3M uesioBeKa), [IPY 3TOM IepeBOUTh
MPaKTHUEeCKYI0 3aZiayy B yueOHYIO, BBIZE/STb CyIleCTBEHHbIe CBOWMCTBA (TIPU3HAKH)
(b13nUeCKUX SIB/IeHWY;

OTKMChIBaTh M3yUeHHble CBOMCTBA Tes U (pM3nUecKUe sIB/IeHUs], UCII0/b3ys (pr3nuyecKue
Be/IMUMHBI (CpeJiHsIsi U MTHOBEHHAsi CKOPOCTb TeJjla MpM HEepaBHOMEDHOM [IBWKEHUH,
yCKOpeHHue, TepeMellieHre, MyTb, YIJIOBas CKOPOCTb, CH/a TPeHMs], CWja YIPYrocCTH,
CUIa TSDKeCTH, YCKOpeHHe CBOOOJHOro mnajieHus, BeC Tesa, UMIIYJ/bC TeJla, UMITYJIbC
CUJIBI, MeXaHWUecKasi paboTa ¥ MOLJHOCTb, TIOTeHIMAaIbHas SHEeprus Tesa, MOJHSATOTO
HaJl TIOBEPXHOCTBIO 3€MJIU, MMOTeHLUa/IbHasl SHEPrHsl CKaTOW MPY>KUHbI, KUHeTHYeCKast
SHeprvs, TIOJIHasi MeXaHWuecKas JHeprus, Tephof W uacTtoTta KosebaHWH, [yvHA
BOJIHBI, TPOMKOCTb 3BYyKa W BbICOTa TOHA, CKOPOCTb CBeTa, MOKa3aresb MpeloM/IeHUs
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cpeZibl), TPU OIMUCAHWW TPABUJIBHO TPAKTOBaTh (PM3MUECKHUM CMBIC] MCII0J/Ib3YyeMbIX
Be/IMUMH, 0003HaueHUs] U eJUHULIbI (U3WYeCKUX BeIUUWH, HaXOJuTb (OPMYJIbI,
CBSI3bIBAIOLL[ME JIAaHHYIO (PU3MUECKYH0 BeJMYMHY C APYTMMH BeJMYMHaMH, CTPOUTb
rpadMKy U3y4yeHHBIX 3aBUCUMOCTel HU3NUeCKHUX BeJTMUH;

XapaKTepr30BaTh CBOMCTBa TeJl, (PU3NUeCKUe sB/IeHUS U TIPOLIeCChl, UCMOb3Ysl 3aKOH
COXpaHeHHUsl SHepruu, 3aKOH BCEMHPHOTO TATOTeHMs, TPUHLIUI CYTIePIIO3ULMUA CHUJ,
MIPUHLMI OTHOCUTeNbHOCTU ["anuies;, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUsl UMITY/IbCa,
3aKOHbl OTpPa)KeHWsI W TIPe/IOMJIEHUS] CBeTa, 3aKOHbI COXpaHeHHUsl 3apsi/jOBOTO U
MaccoBOrO0 yuce/l TpU SAEepHbIX peaklUsx, M[pd S5TOM JlaBaTb CJIOBECHYHO
(hopMyMPOBKY 3aKOHA 1 3alIMChIBaTh €r0 MaTeMaThUueckoe BbIpayKeHHe;

00BSCHATH (hM3MUECKHe TPOLeCChl M CBOMCTBA Tel, B TOM UHC/Ie M B KOHTEKCTe
CUTyalluid  MPaKTUKOOPDUEHTUPOBAHHOIO  XapakTepa:  BBbISIBJIATb  NPUUMHHO-
CJIe[ICTBEHHBIE CBSI3H, CTPOUThL 00BsICHEHHe U3 2—3 JIOTMUeCKHUX II1aroB C OMOPOH Ha 2—
3 u3yueHHbIX CBOWCTBA (U3NUECKUX sIB/IeHUM, (U3NUECKUX 3aKOHOB WJIM
3aKOHOMEpPHOCTeM;

pellaTh pPacYéTHBIe 3a/jauu (OMMparoILKecs Ha CUCTeMy U3 2—3 ypaBHeHU ), UCTIONb3Ys
3aKOHbl U ()OpMyJibl, CBsi3bIBarOlLMe (hU3MYeCcKWe BeJMUYMHBL: Ha OCHOBE aHau3a
yC/IOBUSI 3aJlaud 3aluchbiBaTh KpaTKOe VC/IOBHe, BbLISIBIATH HeJOCTArole WU
M30bITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE il pelleHws,
MPOBO/IUTh PAaCyéThbl UM OLIEHWBaThb PeaMCTUYHOCTb TIOYyYeHHOrOo 3HaueHUst
¢bur3nMuecKoil BeJIMUNHBI;

pacrio3HaBaTh Ipo6sieMbl, KOTOPble MOKHO pelIWTh TIPU TOMOIIU (PU3NUeCKUX
METOZIOB,  WCIIOJIb3ysl ~ OMNMCaHWe  HWCC/Ie[loBaHWs,  BbIJENATbH  [pOBepsieMoe
TIpe/TIoNoKeHre, OLleHWBaTh TPaBWIBHOCTh TIOPsiIKa TIPOBE/IeHUs] MCC/e/J0BaHus,
JiesiaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOI€HHI U OTILITOB;

TIPOBO/IUTH OTBITHI 10 HAO/OZeHNI0 (Pr3UUeCcKUX siBJIeHWH Wi (GU3NYeCKUX CBOMWCTB
Tes (M3ydyeHue BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHHsl SHepruM, 3aBUCUMOCTb
riepro/ia KoyiebaHuil MPY)KMHHOTO MasiTHUKA OT MacChl IPy3a U KECTKOCTH MPY)KUHBI U
He3aBUCUMOCTb OT aMIUTUTY/IbI MasbIX KosilebaH!id, TIPSIMOIMHEHOe pacripoCTpaHeHre
CBeTa, pas/iokeHHe 0esloro cBeTa B CIIEKTP, U3yuyeHHe CBOWCTB H300pakeHUs B
IUIOCKOM 3epKajie ¥ CBOWCTB H300pakeHus TipeaMeTa B coOuparolieidl JiMH3e,
Hab/rofleHre CIUVIOIIHBIX M JIMHeWYaThIX CIIeKTPOB M3/Ty4eHus): CaMOCTOSITeNbHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 0060py10BaHMsl, OMTHUCHIBATh X0/ OTbITA U
ero pe3yJbTaThl, (HOPMYIMPOBATH BHIBOALI;

NIPOBO/IMTE TIPM HEOOXOAWMOCTH CepHI0 TPSMBIX HM3MepeHHi, Orpefesisisi CpefHee
3HayeHHWe Wu3MepsieMON Be/lWuMHBI ((POKyCHOe paccTosiHue coOuparollel JIMH3bI),
000CHOBBIBaTh BEIOOP criocoba u3mepeHuUst (M3MepUTeTbHOTO TIpUOopa);

TIPOBO/IUTh HCCJ/IeZloBaHUe 3aBUCHMMOCTeN (DHM3UUYecKUX BeJMUYMH C HCIOJb30BaHHEM
NpsSMbIX H3MepeHHM (3aBUCMMOCTb IIYTM OT BpeMeHM IIpU paBHOYCKOPEHHOM
JBWKeHWM 0e3 HaualbHOM CKOpDOCTH, Tiepuoja KosiebaHWN MaTeMaTHuecKoro
MasiTHUKA OT JJIMHbl HWUTH, 3aBUCUMOCTU yIJla OTPa’KeHWs CBeTa OT yrja MaJieHus U
yIJjla TIpeJIOMJIeHus OT yIJla MaJieHusi): MJIaHupoBaTh UCCIe[0BaHKe, CaMOCTOSITE/TbHO
cobuparb yCTaHOBKY, (PUKCHpOBAaTh pe3y/bTaThl TIOMyUYeHHOM 3aBUCHMOCTH
¢u3nyeckux BeMMUYMH B BUje Tabsul] U rpaduKoB, AesaTb BHIBOABI M0 pe3y/bTaTam
WCCIIe/lOBaHMS;

TIPOBO/IUTh KOCBEHHbIe M3MepeHUs (QU3NUecKuX BeIUuuH (CpeJHsisi CKOPOCTb MU
YCKOpeHHe Tejla TIP PaBHOYCKOPEHHOM [IBMKEHHH, YCKOpeHre CBOOOJHOTO MasieHus,
JKECTKOCTb TIPY>KUHBI, KO3(pPULIMEeHT TpeHUs CKOJbXeHWs, MexaHhdyeckass paboTa u
MOIIIHOCTb, YaCTOTa U Tepuoj, KosiebaHWM MaTeMaTUUecKoro W TPYKHUHHOTO
MasiTHUKOB, ONTUYecKass Cuia cobuparoiiedd JIMH3bL, paJUO0aKTHUBHBIA (OH):
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TUIaHUPOBaTh M3MepeHHsi, COOMpaThb 3KCIIePHMEHTAa/NbHYI YCTaHOBKY U BBINIOHATH
v3MepeHusi, Cae/lysl NpeJJIoKeHHOM WHCTPYKLUM, BBIUMC/STh 3HauU€HUe BeJWYMHbI U
aHa/IM3UpOBaTh T0JlyueHHble pe3y/bTaTbl C YY6TOM 3aJ@HHOM MOTPeLIHOCTU
V3MepeHul;

cob/ofaTh TIpaBWa TEXHUKUA Oe30macHOCTM Tipu pabore ¢ 1abopaTOpHBIM
obopy/ioBaHuEM;

pa3/nnyaTh OCHOBHbIE TPU3HAKM M3yUeHHbIX (PU3MUECKUX MOJeseil: MaTepuasbHast
TOYKa, abCO/IIOTHO TBEp/Oe Tes0, TOUeUHbIM MCTOUHUK CBeTa, Jy4, TOHKas JIMH3a,
IJIaHeTapHasi MoJie/lb aTOMa, HyKJI0HHast MO/je/lb aTOMHOT0 $1/1pa;

XapaKTepy30BaTh TIPUHLUMbI JIeHCTBUS HW3yUeHHbIX TPUOOPOB U TeXHUYECKUX
YCTPOMCTB C OIOPOM Ha UX ONUCaHMA (B TOM UMCIIe: CIIULOMETp, AaTUYMKHU [T0JI0KEeHHUs,
pacCTOsIHUS U YCKOPEHUs1, PaKeTa, 3X0JI0T, 0UKH, TepuCKor, (hoToarnrmnapar, OoNTUYecKre
CBETOBO/Ibl, CIIEKTPOCKOII, [J03UMeTp, KaMmepa BuibcoHa), HCMosib3ysi 3HaHUS O
CBOMCTBaX (PM3NUECKUX sIBJIeHUM U HeobxouMble (pr3nueckre 3aKOHOMEPHOCTH;
VICTIO/Tb30BaTh CXeMbl M CXeMaTUUHble PUCYHKH U3YUYEeHHBIX TEXHUUECKUX yCTPOMCTB,
V3MepUTe/IbHbIX NMPUOOPOB M TEeXHOJIOTMYeCKUX TPOLIeCCOB TIPY pelleHruu yueOHO-
MPaKTHUUeCKUX 3a7lad, ONTHUYeCKHe CXeMbl il TTIOCTPOeHHs] M300pa’keHnii B TIIOCKOM
3epkaJjie u cobuparolieii 11H3e;

NIPUBO/IUTh TPUMepbl (HaXxoAWTb WHGOpPMALMI0 O TIIpUMepax) MpPaKTUUYeCcKoro
WCTIOMb30BaHusl (PU3NUECKUX 3HAHUWA B TIOBCEJHEBHOW >KWU3HU [/ obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuu C TpUbOpaMU M TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHus 3/J0pOBbsi U COOJIIO/IeHUsT HOPM  SKOJIOTMUECKOro TIOBeJileHUs] B
OKpY’Karolller cpefie;

OCYILIeCTBJISITb MOMCK WH(pOpMalu (U3NUeckKoro cogepxkanuss B VHTepHeTe,
CaMOCTOSITE/IbHO (POPMYJ/IMPYSl TIOMCKOBBIA 3ampoC, HaxOAWUTb MyTHU OIpefe/eHUs
JIOCTOBEDHOCTH TI0JIyuUeHHOM MH(OpMalMM Ha OCHOBE MMEILUXCS 3HAaHUM U
JIOTIOJTHUTE/IbHBIX NCTOYHUKOB;

WCTIO/Tb30BaTh TPH BBITIOJHEHWH YUeOHBIX 3a/[aHUii Hay4YHO-TIOMYJ/ISIPHYIO JINTepaTypy
(¢u3MUeCcKoro cojilep)kaHusi, CHpaBOUHble MaTepuasbl, pecypcbl ceTH VIHTepHeT,
B/a/leTh TpPUEMaMH KOHCTIeKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHusi MH(OPMAaLUU U3
OZIHOM 3HaKOBOU CHUCTeMBI B JPYTYIO;

co3/jaBaTh COOCTBeHHbIE MMCbMeHHbIe U YCTHBIe COOOIIeHHs HA OCHOBe MH(OpMaLuu
M3 HECKOJIbKUX HWCTOUHHMKOB (DMU3MUECKOTO CO/Iep)KaHusl, IMyOMWYHO TIpefCTaBisATh
pe3yJibTaThbl MPOEKTHOW WM WCC/e/]0BaTe/IbCKOM [1esiTeIbHOCTH, TIPU 3TOM I'PaMOTHO
WCI0/Ib30BaTh HW3YyYeHHbIN TMOHATUWHBIA armapaTr K3ydyaemoro pasfena (u3uku u
COTIPOBOKZATh BBICTYIUIEHHE TIpe3eHTalliell C y4éToM OCOOeHHOCTel ayAuTOpUU
CBEPCTHUKOB.
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TEMATHNYECKOE IVNTAHNPOBAHUE

JlesiTeIbHOCTD YUHTEJIs C y4eToM padoyei MporpaMMbl BOCIIUTaHHUS:

- TIpOsIBJIeHHMe WHTepeca K WMCTOPUM W COBPEMEHHOMY COCTOSIHUIO POCCHMCKON (U3WYeCKOW HAyKd; I[eHHOCTHOEe OTHOIIIeHWe K
JIOCTVDKEHUSIM POCCUMCKUX YUEHBIX (DU3UKOB;

- TOTOBHOCTb K aKTUBHOMY yuyaCTUIO B OOCY)KZeHHUH OOIIeCTBEHHO-3HAUMMBIX M 3THUECKUX IPO0JieM, CBSI3aHHBIX C TIPAKTHUYeCKUM
TIpUMeHeHHeM JOCT)KeHUMN (PU3NKHY;

- 0OCO3HaHWe IIeHHOCTH (PU3MUeCcKol HayKW KaK MOIIJHOTO MHCTPYMEHTa T03HaHHS MHPA, OCHOBBI Pa3BUTHS TEXHOJIOTHH, BaKHEHUIIIeH
COCTaBJISIFOIIeN KYJIbTYPBI;

- 0CO3HaHWe 1]eHHOCTH 0Oe30macHOro oOpa3a KU3HU B COBPEMEHHOM TeXHOJIOTHUeCKOM MUPe, BaKHOCTY TIpaBy/T 0€3011acHOTO TOBeeHusT
Ha TPAHCIIOPTe, Ha JI0porax, C I1eKTPUUECKUM U TeIlJIOBLIM 000pyI0BaHUEM B IOMALITHUX YCIOBUSIX;

- c(hOpMHUPOBAHHOCTb HaBbIKA pedieKCHH, TIPU3HAaHKE CBOEro MpaBa Ha OIMIMOKY M TaKOT'O »Ke TpaBa y IPyroro 4eioBeKa;

- AKTUBHOE yyacTHe B pellleHWW TpaKTHUeCKWX 3ajau (B paMKax CeMbH, IIKOJbI, TOPOAQ, Kpas) TeXHOJIOTWYeCKOW U COL[HMa/bHOU
HarpaB/IeHHOCTH, TPeOYIOLIUX B TOM UHC/Ie U (PU3NUECKUX 3HAHUM;

- UWHTepec K MpakKTUYeCKOMY H3yueHHI0 Mpodeccuid, CBs3aHHBIX C (DU3UKOM.

- OpHUeHTalUs Ha TpUMeHeHWe (HU3NUYeCKUX 3HAHUU /IS peleHus 3a/ilau B 00/1aCTH OKpY’Karolllel Cpefibl, TJIAHUPOBAaHUS MMOCTYIIKOB U
OLIEHKH MX BO3MOXXHBIX TIOC/Ie[ICTBUM ZIJIsl OKpY Katolllel cpe/ibl;

- 0CO3HaHWe T7100anbHOTO XapakKTepa 3KOJIOTHUeCKHX IMpobseM U MyTel UX pelieHws.

- TIOBBIIIEHHE YPOBHS CBOEM KOMIIETEHTHOCTH uepe3 TPaKTUYeCKYIO /1esTe/IbHOCTb;

- moTpebHOCTh B JOPMUPOBAHUM HOBBIX 3HaHUH, B TOM uHc/ie (hOPMY/IUPOBATh UJEH, TIOHSATHS, THIOTe3bl O (PU3MUeCKuX OOBEeKTax U
SIBJIEHUSIX;

- yCTaHOBJIEHWE [JOBEPUTE/bHBIX OTHOIIEHUH MEXIy I1eJaroriueckuM pabOTHUKOM W ero OOYyYaroIUMUCS, CIIOCOOCTBYOIUX
TIO3UTHBHOMY BOCIIPUSITHIO OOYYalOUUMHCS TpeOOBaHWM UM TIPOCHO Tefarornyeckoro pabOTHMKA, TPUBEUEHWI0 WX BHUMAaHHS K
obcyxaemMoli Ha ypoke uHhOpMaIivy, akTUBU3ALUK X TI03HABaTe/ILHOM /IeATeIbHOCTH;

- moOyxzaeHrve oOyuaroIuMxcst COOMIOAATh Ha ypOKe OOIIenpuHsATbIe HOPMbI TIOBeJEHUs, TMpaBWia OOIIEeHHsT CO CTapLIUMH
(earoruuecKUMU pabOTHUKAMH) U CBEPCTHUKAMHU (00YUarOLUMMCS), TIPUHLIMITBI yUeOHOM AUCLIMTUIMHBI U CAMOOPraHU3aLUY;

- TIpUMeHeHMe Ha ypOKe MHTePAaKTUBHBIX (hopM paboThl ¢ 00yUarOIIUMUCS: UHTe/IEKTYaIbHbIX WP, CTUMYJIMPYIOIIUX TT03HaBaTeIbHYHO
MOTHBALMIO 00YUarOIIUXCsl; JUAAKTHUeCKOTO TeaTpa, T/ie TIoy4YeHHbIe Ha YPOKe 3HaHUsI OObIrPHIBAOTCS B TeaTpabHbBIX MMOCTaHOBKAX;
JUCKYCCHM, KOTOpbIe Jal0T 00yuaroIuMcsi BO3MOXXHOCTb TIPUOOPeCTH OTBIT Be/leHUs] KOHCTPYKTUBHOTO [TUAJiora; TPYMNIOBOM PaboThI
WM paboThI B TIapaX, KOTOPbIe yuaT 00ydarouxcsi KOMaHAHOW paboTe ¥ B3aMMO/IEHCTBUIO C APYTUMH 00yUaroIMMUCS;

- BK/IIOUEHHWE B YPOK WIPOBBIX TMpOLIEAYpP, KOTOPble TMOMOTAlT TMOAJepXXaTb MOTHBALMIO OOYYAIOLIUXCS K TIOJMyUeHWI0 3HAHUWH,
Ha/I&XKMBAHHUIO TIO3UTHUBHBIX MEX/IMYHOCTHBIX OTHOIIEHWM B Kjacce, MOMOTAKOT yCTAHOBJIEHUIO N0OpoXKenaTenbHOM atMochepbl BO
BpeMs yPOKa;
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WHULIUMPOBaHWE W TIOAJEP)KKA HCC/Ie0BaTe/IbCKOW /1eTe/IbHOCTH O0yJaroImuXxcss B pPaMKax peajn3alid UMW WHAWBUAYaATbHBIX U
TPYIIIOBBIX WCC/IeI0BATe/IbCKUX TPOEKTOB, UTO /aCT 00yuaromUMCsi BO3MOYKHOCTh TPUOOPECTH HaBbIK CaMOCTOSTEILHOTO DeIeHus
TeopeTuueckoi mpob/ieMbl, HaBbIK FeHepUPOBaHUs U 0popM/IeHUsT COOCTBEHHBIX W/, HaBbIK YBa)KUTETHHOTO OTHOIIEHUS K UY)KUM
uziesM, opopMIeHHBIM B paboTax APYruxX WCCaeqoBaTe/ield, HaBbIK MyOJMYHOTO BBICTYIIJIEHUS Mepe]] ayIUTOPHel, apryMeHTUPOBaHUS
Y OTCTauBaHUsI CBOEM TOUKU 3peHUsI.

7 KIIACC
KosmmuecTBo yacoB J/IeKTPOHHbIE
Ne HanMeHoBaHMe pa3/ie/ioB U TeM (qudppoBbIe)
KoHTpO/1bHBI IIpakTHyeckue
n/n NporpamMMsbI Bcero oOpa3oBare/IbHbIE
e paboTsI padoThI
pecypchbl
Pa3zpen 1. @u3uka U eé po/ib B IO3HAHUHU OKPYXKaKOLero Mupa
bubnroreka LJOK
1.1 ®du3uKa - HayKa O IpUpoje 2
y PHpOA https://m.edsoo.ru/7f416194
1.2 du3nyecKue BeJUYrHbI 2 1 Bubmorexa [JOK
https://m.edsoo.ru/7f416194
o b
1.3 EcTecTBeHHOHAy4HbIM MeTO/, TO3HAHUS 2 0,5 nbnmorexa [[OK
https://m.edsoo.ru/7f416194
Wtoro no pa3zpeny 6
Pa3pen 2. IlepBoHava/ibHbIe CBe/JeHUS 0 CTPOEHHUH BellecTBa
bubmmoreka IIOK
2.1 CrtpoeHue BelljecTBa 1 0,5
P . ’ https://m.edsoo.ru/7f416194
29 [IBr>kKeHMe 1 B3aMMOJ,eUCTBUE YaCTHUL] 9 bubmoteka LIOK
' BeIeCTBa https://m.edsoo.ru/7f416194
b
2.3 ArperatHble COCTOSIHUS BellleCTBa 2 ubmaotexa IOK
https://m.edsoo.ru/7f416194
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Wroro nio pasgeny 5
Pa3pgen 3. /IBv)keHne U B3auMo/ielCTBHE TeJl
bubnmoreka IIOK
Nl M
3 CXAHMHECROE ABHErye 3 https://m.edsoo.ru/7f416194
bubnuoreka IIOK
32 VlHepius, Macca, IIOTHOCTS J https://m.edsoo.ru/7f416194
bubmoreka LJOK
3.3 Cura. Bupt cut 10 https://m.edsoo.ru/7f416194
Nroro nio pazgeny 23
Pa3pgen 4. /laB/ieHue TBEP/bIX TeJI, )KMAKOCTEH U ra3oB
41 [Hasnenve. ITepesaua faBneHus: TBEPAbIMU 4 bubmoTeka LIOK
' TeJlaMU, )XUJKOCTIMU U TrazamMu https://m.edsoo.ru/7f416194
bubnmoreka IIOK
4.2
HlaBnerue xiupkocti 3 https://m.edsoo.ru/7f416194
bubnuoreka IIOK
4.3 ATMoC(hepHOe AaBerie > https://m.edsoo.ru/7f416194
44 [eiicTBUe )XUAKOCTU Y ra3a Ha NOrpy>kéHHoe 9 bubmmoreka IIOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Wroro no pa3peny 21
Pa3pen 5. PaGoTa 1 MOIHOCTh. DHEPTrUs
bubmoreka IIOK
5.1 Pab 3
abOTd 1 MOIGHOCTE https://m.edsoo.ru/7f416194
bubnmoreka IIOK
5.2 I1 5
POCTHIE MEXAHUIMEL https://m.edsoo.ru/7f416194
5.3 MexaHuueckas 3Heprus 4 bubmoteka LIOK
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https://m.edsoo.ru/7f416194

Wroro nio pasgeny 12
PezepBHoe Bpems 1
OBHUIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME 68 3 12
8 KVIACC
Ko/mmuecTBo yacoB JJIEKTPOHHBIe
HaunmveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/nn KonTtposbnablie | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/ibHbIE
padoThI PadoThI
pecypchl
Pazpgen 1. TeruioBblie siB/1eHUS
1.1 CTpoeHye 1 CBOMCTBA BelllecTBa 3 Bubmorexa OK
https://m.edsoo.ru/7f4181ce
bubmmoreka LIOK
1.2 Tenosbre mpoieccst 25 1 > https://m.edsoo.ru/7f4181ce
Wroro no pasgeny 28
Paszpen 2. DiekTpuyeckre 1 MarHUTHBIE AB/ICHUSA
21 OJIeKTpUYecKue 3apsifbl. 3apsUKeHHbIe Tesa 6 bubmioTeka [IOK
' 1 UX B3aUMO/IeHCTBHe https://m.edsoo.ru/7f4181ce
2.2 [TocTOSIHHBIN 371eKTPUUECKUI TOK 20 1 5 Bubmmorexa TIOK
https://m.edsoo.ru/7f4181ce
2.3 MarnuTHbIe SIBJIEHUS 7 1 1 Bubmmorexa TIOK
https://m.edsoo.ru/7f4181ce
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bubmioTeka LIOK

24 OMEKTPOMATHHTHAS HHAY KIS > https://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
Pe3epBHOe Bpemsi 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 3 14.5
9 KJ/TIACC
Ko/smmuecTBO uacos JJ/IeKTPOHHbIE
HaunmveHoBaHMe pa3/ie/ioB U TeM (udpoBbie)
Ne n/nn Konrponbnsle | IIpakTHueckue
NMporpamMMsbI Bcero oOpa3oBare/IbHbIE
paboThI paboThI
pecypchl
Pa3zpgen 1. MexaHnnueckue sBJIeHHA
11 MexaHHUuecKoe JBIKeHHe U CTIOCOObI ero 14 1 1 bubnmoreka LIOK
' OIMUCAHUSA https://m.edsoo.ru/7f41a4a6
1.2 BsaumogencTBue Ten 16 1 2 Brb/morexa [IOK
https://m.edsoo.ru/7f41a4a6
bubmmoreka LIOK
. 1
1.3 3aKOHBI COXpAHEHHS 10 https://m.edsoo.ru/7f41a4a6
Wtoro no pasgeny 40
Pa3pen 2. MexaHHUeCKHe K0/1e0aHUA U BOJTHBI
2.1 MexaHruueckre KoJjieOaHust 7 1 Bubmmorexa TOK
https://m.edsoo.ru/7f41a4a6
2.2 MexaHuyeckue BOJIHbL. 3BYK 8 1 bubmmoreka IIOK
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https://m.edsoo.ru/7f41a4a6

Wroro nio pasgeny

15

Pa3}I[EJ'l 3. SJIEKTPOMHFHI/ITHOE 11oJie 1 3J/IEKTPOMAarHuTHbIE€ BOJ/IHbI

31 O/1eKTPOMarHUTHOe I10J1e U 5 Bbubmoreka LIOK
' 3/IeKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 5
Pa3pgen 4. CBeTOBBIe sIB/IEHMSA
bubmoreka LIOK
4.1 3aKOHbI PacnpoCTpaHeHus CBeTa 4
https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.2
JIVH3BI ¥ ONITUYECKKEe TIPUOOPHI 6 https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.3 P ) 6
A3TIOPREHHE DENOTO CBETA B CHEKTD https://m.edsoo.ru/7f41a4a6
Wroro no paspeny 16
Pa3gen 5. KBanToBbIe sIB/IeHUA
5.1 Wcnyckanue U norJiojeHye cBeta aToMoM 1 Bubmaorexa OK
’ y Lu https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.2 CTpoeHue aTOMHOTO s/pa 6
p AP https://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
5.3 A 10
JlepHble peakLUu https://m.edsoo.ru/7f41a4a6
Wroro nio pasgeny 17
Pa3pen 6. IToBTOpHUTETHHO-00001[AIOIHI MOY/TH
6.1 [ToBTOpEHHE U 0000IIIeHNEe COZIEP>KAHUS 9 Bubmioreka IIOK
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Kypca ¢pu3muku 3a 7-9 Knacc

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

Wtoro no paspeny

OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME

102
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JIuteparypa

denepanbHas pabouast mporpamMma. dusmka ayist 7-9 KinaccoB. ba3oBbIi ypOBeHb.

Yepuukosa, Onbra AnekceeBHa. U-49 ®dusmka : 7-i kiacc : 6a30BbIii yPOBeHb: MeTofuuecKoe mocobuve kK yuebHuky U. M. IlepeimkuHa, A. 1.
MBanoga / O. A. Yepnukosa, C. H. I'magenkoBa, B. B. KyapsiBijeB. — 3-e u3f., mepepab. — Mockga : [Ipocerenue, 2023.

. M. TlepoiikuH, A. U. ViBaHoB. ®usnka. YuebHUK.7 Kaacc. MockBa «IIpocserenuex», 2023.

. M. TlepbikuH, A. U. ViBaHoB. ®u3nka. YuebHUK.8 Kinacc. MockBa «IIpocBeirieHune», 2023.

. M. TlepoiikuH, A. U. ViBaHoB. ®usnka. YuebHuk.9 kinacc. Mocksa «IIpocserenuer», 2023.
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