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IIOACHUTEJ/IbBHASA 3AIIMCKA

[Mporpamma Mo ¢M3MKe Ha YPOBHE OCHOBHOTO 00Im[ero oOpa3oBaHUS COCTaBeHa Ha
OCHOBe TIOJIOKeHUH U TpeOOBaHWI K pe3y/bTaTaM OCBOeHHsI Ha 0a30BOM ypOBHe OCHOBHOM
obpa3oBaTe/bHOM TporpamMmbl, TmpeActaBieHHbix B ®I'OC OO0, a Takke C YyuéToM
denepanbHON paboueil MporpaMMbl BOCITUTAaHUS YW KOHLEMIMM Tpero/jaBaHusl yueOHOTO
npeameta «Dusnka».
Copep>xaHve miporpaMMbl 10 (pM3MKe HarpaB/leHO Ha (OPMHUPOBaHME eCTeCTBEHHO-
Hay4YHOUM I'DaMOTHOCTH OOYYaroIMXCSl ¥ OpraHu3aluio u3yueHUs (HU3MKUA Ha JIeATebHOCTHOU
ocHoBe. B mporpamme Mo ¢u3MKe YUMTHLIBAIOTCS BO3MOXXHOCTU Yy4eOHOTO TMpeaMeTa B
peamm3atuy  TpeboBanniit PI'OC OOO K TUIAaHUPYEMBIM JIMUYHOCTHBIM U MeTarpeMeTHBIM
pe3ysibTataM OOy4YeHHs, a TaKKe MeXIIpeJMeTHble CBSI3M eCTeCTBeHHOHAYUYHBbIX y4eOHBIX
TIpeIMETOB Ha YPOBHE OCHOBHOTO 0011jer0 00pa3oBaHwusl.
[Tporpamma 1o (u3MKe yCTaHaB/IMBaeT pacripejesieHde y4eOHOro marepuana Io Tojam
oOyueHust (Mo KJjaccam), TpejJiaraeT TPUMEPHYIO T[10C/Ie[0BaTe/IbHOCT U3yueHUs TeM,
OCHOBaHHYI0 Ha JIOTHKe pasBUTHs TMPEJIMETHOTO COJep)KaHusi U YyuéTe BO3PACTHBIX
0COOEeHHOCTeM 00yJarOIIUXCS.
[Tporpamma 1o ¢u3vke paspaboTaHa C Lie/IbI0 OKa3aHUSI METOAUYEeCKOH TTIOMOIIY YUUTETHO
B CO37laHMM paboyeli MporpamMMeI 1o yueOHOMY TIpe/iMeTy.
du3vKa SB/SETCS CUCTeMO0OPa3yIOIUM AJIsi eCTeCTBeHHOHAYYHbIX YUeOHBIX MpeMeTOB,
TIOCKO/IBbKY (pU3MuecKue 3aKOHbI Jie)KaT B OCHOBe TPOLIeCCOB U SIBI€HUI, U3yyaeMbIX XUMHeH,
Ouosoruelt, acTpoHOMMeH U QuU3NUeCcKoi reorpadueil, BHOCUT BK/IaJi B €CTeCTBEHHOHAYUYHYHO
KapTWHy MHpa, TIpeoCcTaB/isieT HaubOosiee sicHble 00pasipl TpUMeHeHWss Hay4yHOTro MeToja
T03HaHUS, TO eCTh CrIocoba MoJiyueHust JOCTOBEPHBIX 3HAaHUM O MUpe.
OpHa U3 T/aBHBIX 3a/iau Gu3nyeckoro obpa3oBaHHWs B CTPYKType o0iiero obpa3oBaHUsS
COCTOUT B (DOPMUPOBAHUM eCTeCTBEHHOHAyYHON TpPaMOTHOCTU W UHTepeca K Hayke Yy
00yyJaroImuyxcsl.
Wsyuenne ¢usuku Ha 0a30BOM YpOBHe TIpejrionaraeT OB/ajieHWe —CJieJyOIMMU
KOMITETEHTHOCTSIMH, XapaKTepH3YIOLUMHU eCTeCTBeHHOHAYYHYI0 PAMOTHOCTb:
® Hay4yHO OOBSICHSITH SIBJIEHUS;
® OL|eHMBATh U MOHUMAaTh 0COOEHHOCTU HAyYHOT'O UCC/Ie/OBaHKS;
® VHTepNpeTUpPOBaTh [JaHHble U HCII0/Ib30BaTh Hay4Hble [0Ka3aTeabCTBa [iisl
T0J1yYeHus BbIBOJOB.
Lenmu usyueHuss U3MKKM Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHUsl OMpefiesieHbl B
Konueruu npenofiaBanust yueOHoro npeamera «®Pu3nka» B 006pa30BaTe/IbHBIX OpPraHU3al[UsIX
Poccmiickoii defepauyy, peany3ylOUMX OCHOBHble 00Imeo0Opa3oBare/ibHble IPOTPaMMBI,
yTBepKAéHHoM pemeHreM Komternn MunuctepetBa npocseleHusi Poccurickon ®epepanyu
(mpoToko oT 3 aekabpst 2019 r. Ne TTK4BH).
Ienu usyyeHus Gpusukm:
* npuoOpeTeHWe HHTepeca W CTpPeMJieHUs OOydYarol[uxcsi K HayuHOMY M3yueHHIO
TIPUPO/IbI, pa3BUTHe WX WHTeJIIEKTya/bHBIX U TBOPUECKUX CIIoCOOHOCTEH;

® pas3BuUTHE TIpe/iCTaBeHU O HayyHOM MeToJe TI03HaHusi U  (OpMHUPOBaHHeE
WCCIe[]OBaTe/IbCKOTO OTHOILIEHHSI K OKPY KalOIUM SIBJIEHUSIM;

* (opmHpoBaHMe HayuHOI'O MUPOBO33peHMs KaK pe3y/ibTaTa U3yueHUsi OCHOB CTPOEHMUs
MaTepuH U QyH/JIaMeHTa/IbHbIX 3aKOHOB (PU3UKHY;

* (opmupoBaHue Mpe/CTaBieHUI 0 posv (GU3KKU JJis1 Pa3BUTHS JAPYTUX eCTeCTBeHHbIX
HayK, TEXHUKH U TEXHOJIOTHH;



® pa3BUTHe TIpe/ICTaB/ieHUM O BO3MOXKHBIX cdepax Oyayiledi mpodeccHoHaTbHOM
JlesiTeIbHOCTH, CBSI3aHHOM € (PU3WKOM, TIOJTOTOBKA K Ja/bHeHIIeMy 00yUueHHI0 B 3TOM
HarpaB/IeHHH.
HocTwkeHWe 3TUX IjeJiell mporpaMMmbl 10 (U3MKe Ha YpPOBHe OCHOBHOTO 0OIIero
obpa3oBanus 0becrieurBaeTCs pelieHreM CJie[yIoIX 3afay:
* nmpuobpeTeHre 3HAHWH O [AWCKPETHOM CTPOEHHMH BeLeCTBA, O MeXaHWYeCKHX,
TETJIOBbIX, 3JIEKTPUYECKUX, MAarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;
* nmpuobpeTeHWe yMeHUH OIMUCHIBATb U OOBACHATH (U3UUECKHe SIBJIEHUSI C
WCTI0/Tb30BaHUEM I10/TyueHHbIX 3HaHU;
® OCBOEHHE METO/IOB peIlleHus] TPOCTeMIINX pacuéTHbIX 3a/lad C HCIOIb30BaHUEM
bu3nUecKux Mojiesnield, TBOPUECKUX U MPAKTUKOOPHEHTUPOBAHHBIX 3a/1ay;
® pa3sBUTHE YyMeHWH HabroAaTh TIPUPOJHBIE SIBJIEHUS W BBIIOJHATH  OIIBITHI,
nabopaTopHble pabOThl M 3KCIIEPUMEHTa/IbHbIe HCC/IeZIOBAHUS C KCII0/b30BaHUEM
M3MepUTe/bHBIX TPUO0POB;
® 0oCBOeHHE TIPUEMOB paboThI C WHGpoOpMaryed (U3NUECKOTO COZAEp)KaHWsl, BK/IIOUast
MHPOPMALIMI0O O COBPEMEeHHBbIX JOCTWKeHUSX (U3MKH, aHalu3 U KpUTHUYecKoe
oLleHMBaHKe UH(OpMaL1K;
® 3HAKOMCTBO CO chepaMu MpodecCMOHATLHOM /leTe/IbHOCTH, CBSI3aHHBIMU C (DH3UKOM,
Y COBPEMEeHHBIMHU TeXHOJIOTUSIMH, OCHOBaHHBIMH Ha AOCTIKEHUSX (PU3NUeCKON HayKH.
Ha usyuenue ¢u3uku (6a30Bblii ypOBEHb) Ha YPOBHE OCHOBHOTO 0O0IIjero oOpa3oBaHMUS
orBoAUTCA 238 yacoB: B 7 Knacce — 68 uacoB (2 yaca B HeZienr0), B 8 kiacce — 68 yacoB (2 vaca B
HeJleslio), B 9 KJjlacce - 102 yaca 3 yaca B HeJleso).

[TpeasiaraeMelii B Iporpamme 1o Gu3MKe repeueHb 1ab0paTOpHBIX pabOT U OMBITOB HOCHUT
peKOMeH/laTe/IbHbIM XapaKTep, yuuTe/lb JejaeT BbIOOp TpoBefeHUs] 1abopaTOpHBIX paboT u
OTIBITOB C YUETOM MHUBHUIYa/lbHBIX 0COOEHHOCTeH 00yJaroLuXCsl, CIMCKa IKCIIepUMeHTaIbHbIX
3a/laHui, Mpe/ijlaraeMbIX B paMKax OCHOBHOI'O TOCy/1IapCTBEHHOI'0 9K3aMeHa 1o (U3MKe.



COJEPXAHUE OBYYEHUSA

7 KJTIACC
Paszpen 1. ®u3uKa u eé poJb B I03HAHUM OKPY)KaKILero Mmupa.

dusukKa — HayKa 0 npupoge. fIBneHus npupozbl. PuUsnyeckue SBIEHUS: MeXaHUUeCKUe,
TeIJIOBble, 37IeKTPUYECKHe, MarHUTHbIE, CBETOBbIE, 3BYKOBBIE.

dusnueckue BeMUUMHBL M3MepeHue Qu3nueckux BenuuuH. Pusnyeckue TPUOODHI.
[TorpelntHoCTh U3MepeHU. MeXXayHapoAHasi CUCTeMa eIUHMII.

Kak ¢wu3uka u Apyruve ecrecTBeHHble HayKd MU3yuyaroT MpupoAy. EcTecTBeHHOHayuHbIN
METOZ, TIO3HaHWs: Hab/ro/leHHe, TIOCTAHOBKA HAyUYHOTO BOIIPOCA, BBIIBWKEHWE TUIIOTE3,
JKCIIEPUMEHT 110 TIPOBepKe Trurore3, 00bscCHeHWe HabmofaemMoro siBieHus. OrvcaHue
(U3MUeCKUX sIB/IEHUI C TIOMOLLbIO MOZesiei.

demoucmpayuu.

1. MexaHnueckue, TeljIoBble, 3/IeKTPUUeCKHe, MarHUTHbIE, CBETOBbIE SIBJIEHUS.

2. ®usuueckre NMpUOOpPBI U TMpoLeAypa MPAMBIX U3MEPEeHUH aHa/orOBbIM M IIU(POBBIM

nipubopoMm.

JlabopamopHble paGombl U ONbIMbL.

1. OmpeneneHye 1ieHbI [je/ieHUs LIKaabl U3MepUTebHOr0 npubopa.

V3mepeHue pacCTOSIHUM.
N3mepenure 00bEMa KUAKOCTH U TBEPAOTO TeJa.
OmnpefeneHre pa3MepoB MasbIX Tel.

A LN

V3mepeHue TemrmepaTypbl TpU TIOMOLIM >KMAKOCTHOTO TepMOMeTpa M JaTuvKa
TeMIlepaTyphbl.
6. TlpoBeseHWe WHCC/IeOBaHUs IO TPOBEPKe TUIOTe3bl: AAJbHOCTb TMO/ETa IlIapHKa,
MYII[eHHOTO FOPU30HTA/IbHO, TeM 00JIbille, ueM 0OJIbIlle BbICOTA TyCKa.

Paspen 2. [lepBoHayaibHbIe CBeJeHUA 0 CTPOEHUH BellecTBa.

CTpoeHue BellleCTBa: aTOMbl W MOJIEKY/bl, WX pa3Mepbl. OTMbITHI, [JOKa3bIBaroOI1e
JIMCKPETHOe CTPOeHUe BelleCTBa.

[Bwxenne uactul] BellecTBa. CBsi3b CKOPOCTH [JBM)KEHUSI YaCTHUL] C TeMIepaTypou.
BpoyHoBckoe gBwkeHue, auddysusa. B3auMogeiicTBUe uyacTUll BellecTBa: MPUTSHKeHUe U
OTTaJIKUBaHUe.

ArperatHble COCTOSSHUSI ~BeLeCTBa: CTPOEHWe Tra30B, JKAJKOCTeHW U  TBEpAbIX
(kpuctanivueckux) Tel. B3aMMOCBA3b MeX/y CBOWCTBAMHU BeIleCTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX M WX aTOMHOMOJIEKY/ISIDHBIM CcTpoeHreM. OcoOeHHOCTU arperaTHbIX COCTOSIHHMN
BO/IbI.

Jdemoncmpayuu.

1. HabsmoeHre 6pOyHOBCKOTO IBWKEHUS.

2. Habmopenue auddys3un.

3. HabOsogenue siByieHUH, OOBSICHSIOIIUXCS MPUTSPKEHUEM WM OTTaJKMBAaHWEM YaCTHI]

Bell|eCcTBa.

Jlabopamophble paGombl U ONbIMbL.

1. OtleHka uamMeTpa aToMa MeTOZIOM PsiJI0B (C Ucro/ib30BaHUeM doTorpaduii).

2. OmnbIThI 110 HAO/TIOIEHUIO TETIJIOBOTO PACIITUPEHHs T'a30B.

3. OnbIThI 110 0OHAPY>KEHUIO IeHCTBUSI CHUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

Paspgen 3. /IByokeHNe U B3auMO/ieCTBHE TeJl.

MexaHuyeckoe [BWwkKeHWe. PaBHOMepHOe W HepaBHOMepHOe [BiKeHHe. (CKOpPOCTb.
CpefiHsisi CKOPOCTb TIPU HEPABHOMEPHOM JBMXKeHUU. PacuéT rmyTu ¥ BpeMeHU [IBKeHUsI.



SlBnenve wHepuuu. 3aKOH WHepLuM. B3aumogencrBue Ten Kak NpUYMHA H3MEHEHHUs
CKOpPOCTU JBWKeHUs Tejl. Macca Kak Mepa uMHepTHOCTU Tesa. [InmoTHocTh BemectBa. CBsA3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYJT B eIMHULIe 00bEMa BellecTBa.

Cuna Kak XapakTepucTuMKa B3auMogeicTtBus Ten. Cusa ympyroctd U 3akoH ['yka.
W3mepenue cuibl C NMOMOLIBIO JUHaAMOMeTpa. fIBieHWe TAroteHUs U cwia Tsokectd. Cuila
TSDKeCTH Ha Jpyrux IuiaHetax. Bec tesma. HeBecomocts. CriokeHue CWi, Harpas/eHHbIX I10
ojHOM mipsimoii. PaBHozeNcTBytoIIasi cu. Cua TpeHusi. TpeHWe CKOJIb)KeHUsI U TpeHHe TIOKOSI.
TpeHue B IpUpoJie U TEXHUKE.

Jemoncmpayuu.

1. HabmogeHre MeXaHUUeCKOTO /IBI)KEHHS Tesla.

2. VIsmepeHHe CKOPOCTH MPSIMOJIMHENHOTO [IBUKEHUSI.

3. HabsropeHue siBlieHUS] MHEPIIWU.

4. HabmogeHve W3MeHeHHs1 CKOPOCTH TP B3aUMO/IeHCTBUY TeJl.
5. CpaBHeHMe MacC N0 B3aUMOZENUCTBUIO TeJl.

Crno>xeHWe CWI, HaripaB/I€HHBIX 10 OJJHOM MPSIMOM.

JIa60pamopr1e pabomsl u onbIMbl.

1. OmnpegeneHue CKOPOCTM PaBHOMEDHOIO ABWKeHUs (IlIapyuka B >XUAKOCTH, MOZeU

3/IeKTPUUECKOT0 aBTOMOOWIIS M TaK Jjasiee).
2. OrmpepgeneHue cpefHel CKOPOCTH CKOJIbKeHWsI OpycKa WM IIapvKa IO HaKIOHHOM
TIIJIOCKOCTH.

3. OmnpepgesieHue MJIOTHOCTU TBEPZAOTO TeJla.

4. OmnbIThl, AEMOHCTPUPYIOIIIE 3aBUCUMOCThL pacTsbKeHUs (Zedopmaiiuu) Mpy»KUHbI OT
TIPUJIO’KEHHOU CUJIBI.

5. OnbIThl, J€MOHCTPUPYIOLIME 3aBUCUMOCTb CUJIbl TPEHUSI CKOJIbXKEHUsI OT Beca Tesa U
XapakTepa COTPUKaCaroLXCsl TOBEPXHOCTEH.

Pa3pen 4. /laBieHue TBEPABIX TeJl, YKUAKOCTeH U ra3os.

HNaenenwne. Crioco0bl yMeHbIIIeHUs U YBelW4eHus JaBiieHus. [laByieHre rasa. 3aBUCIMOCTh
JIaBJIeHUs Ta3a OT 00béMa, Temriepatyphl. [lepesjaua faBieHyst TBEPABIMUA TeJlaMU, KUAKOCTSIMU
Y ra3amu. 3akoH [lackans. [THeBMaTMuecKue MalivHbl. 3aBUCUMOCTb JaB/€HUSI KUAKOCTH OT
rayouHel.  'mzapoctatuueckuii  mapazsiokc.  CooOujaroiqecss  cocyapl. ['wapaBiaudeckue
MeXaHU3MBbl.

Atmocdepa 3emnu u aTMocdepHoe jaBsieHue. [IpUUMHBI CYI[eCTBOBAHUS BO3ZYILHOMN
o6osoukn 3emsd. OmnbiT Toppuuesi. 3MepeHne atmocdepHOro JaBieHUs. 3aBUCHUMOCTh
aTMOC(epHOTO [laBJieHHsI OT BBICOTHI HaJl ypOBHeM Mops. I[Ipubopbl s W3MepeHust
aTMOC(epHOro JiaB/IeHUs.

[elicTBHe >KUJKOCTH U ra3a Ha MOrPY>KEHHOe B HUX Teso. BeiTankuBaroijas (apxvme10Ba)
cuna. 3akoH Apxumega. [lnaBanue ten. Bo3gyxoriaBaHue.

emoucmpayuu.
3aBUMCHUMOCTH JaBJIeHUsI Ta3a OT TeMIlepaTyphl.

[Tepenaua faBeHUs )KUAKOCTBIO U Ta30M.
Coo01jarommyecsi CoCyapl.

I'uapaBivueckuii rpecc.

[TposiBneHue AercTBUsI aTMOC(HEPHOTO JAaBIeHUS.

ok b

3aBUCUMOCTh BBITA/IKUBAIOLIEM CH/IBI OT 00bEMa MOTPY)KEHHOM uacTh Tejla |

TUIOTHOCTH YKUJKOCTH.

PaBeHCTBO BBITA/IKUBAOLI[EM CUJTbI BECY BLITECHEHHOM >KUIKOCTH.

8. YcnoBue TaBaHUSI TeJ: T[JIABaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTA OT
COOTHOILIEHUS TJIOTHOCTEH Tesla U )KUAKOCTH.

JlabopamopHblie paGombl U ONbIMbL.



1. HWccnemoBaHue 3aBUCUMOCTH Beca Tejla B BOZle OT 00béMa MOTPYKEHHOM B XKHUKOCTb
YyacTH Tesa.

2. OrmnpepeneHve BbITAJKMBAIOLLeH CU/bl, [EWCTBYIOLEM Ha Teno, MOrpyXéHHoe B
JKUJKOCTD.

3. TlpoBepka He3aBUCMMOCTH BbITaJIKMBAIOILleN CU/bl, [eHMCTBYIOIled Ha Telno B
JKUJKOCTH, OT MacChl TeJa.

4. OnbIThl, JeMOHCTPUPYIOLME 3aBUCUMOCTDb BbITA/JIKMBAIOLEN CUJIbL, [IeMCTBYIOLIeHd Ha
TeJI0 B )KUJKOCTH, OT 00BEMA MOTPY>KEHHOU B >KUAKOCTh UaCTU TeJla U OT TUIOTHOCTH
JKUJKOCTH.

5. KoHcTpyupoBaHue apeoMeTpa WM KOHCTPYUPOBaHUE JIOAKWA W OIlpejesieHve eé
IPy30I0AbEMHOCTH.

Pa3gen 5. PaGoTa U MOIHOCTb. DHEPrHUs.

Mexanuueckasi pabora. MOIIIHOCTb.

[TpocTeie MexaHW3MBI: pbluar, O/IOK, HAKJOHHas TIOCKOCTb. [IpaBW/i0o paBHOBecHs
pbiuara. IlpuMeHeHre TpaBu/ia paBHOBeCHsi pbluara K 0/I0Ky. «30710TOe MpaBUIO» MeXaHWKHU.
KII[ rpocTbix MexaHu3MoB. [IpocTbie MexaHHU3MBbI B OBITY U TEXHUKe.

Mexanuueckass 3Heprus. KuHeTnueckass M mnoTeHLMasbHas 3Heprus. [lpeBparjeHue
OJJHOTO BH/la MEXaHUUECKOM SHEPryu B [PYroi. 3aKOH COXpaHeHUs1 SHEPTUU B MeXaHUKe.

Hdemoncmpayuu.

1. TIpuMepsl NPOCTBIX MEXAaHMU3MOB.

JlabopamopHbie pabombl U onbIMsl.

1. Ompenenenvie pabOTbl CWIbI TPEHWS TP paBHOMEDHOM /JIBIDKEHMM Teja TIO

rOPU30HTAa/IbHOW MOBEPXHOCTH.

2. WccnepoBaHuve yC/I0BUM paBHOBECHS pbluara.

3. Usmepenue KII/l HaK/IOHHOU MJIOCKOCTH.

4. W3yueHue 3aKOHAa COXpPaHEHUs] MeXaHUYeCKOU SHepruu.

8 KVIIACC
Pazgen 6. TensioBblie AB/IeHHA.

OcCHOBHBbIE MOI0)KEHUSI MOJIEKY/ISIPHO-KMHEeTUYEeCKOW TeOpUM CTPOeHUs BeljecTBa. Macca
Y pa3Mepbl aroMoB U MoJjeKyl. OTmbIThl, TOATBEP)KJAOLe OCHOBHbIE I[10JI0KeHUsI
MOJIeKYISIPHOKWHETUYeCKOW TeOPUH.

Mogenu TBEPAOrO, XUIKOTO ¥ Ta3000pa3HOTO COCTOSIHUY BelllecTBa. Kpucranimueckue u
amop¢Hble Tena. OObsCHEHHE CBOMCTB Ta30B, XUIKOCTeN U TBEP/BIX TeJl Ha OCHOBE T0JIOXKEeHUH
MOJIEKY/IIDHO-KUHETUUeCKor Teopuu. (CMauuBaHue W KalWUISpHble sBeHUs. TerioBoe
pacilpeHne U cKaTue.

Temriepatypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TeIJIOBOIO [BWKEHUS YaCTHLI.
BHyTpenHsis sHeprusi. Criocobbl u3MeHeHUsi BHYTPeHHeM SHepruu: Teruionepejadya WU
coBepieHUe paboThl. BUbI Terionepeaun: TeTIONPOBOAHOCTb, KOHBEKIUSI, U3TyUYeHue.

KomuecTBO TETUIOTBL. Y[leNbHasi TETUIOEMKOCTh BelljecTBa. TeruiooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OanaHca. IlnaBneHre W OTBep/ieBaHHe KPUCTAJTMUECKUX
BeIleCTB. Y/lenbHas TeryioTa IulaBieHus. I[lapooOpa3oBaHWe W KOHfeHcauus. VicrapeHwue.
Kunenue. YgenbHasi TeryioTa mapooOpa3oBaHUs. 3aBUCHMOCTb TeMIepaTypbl KWUIEHUS OT
aTMOC(epHOro JiaB/ieHUs.

BnaxHocTh BO3zyXa.

OHeprus TOIIMBA. Y ie/IbHas TervioTa CropaHusl.

[TpuHLMIIBI paboThl TeruvioBbIX ABurarened KII TerioBoro aBuraresisi. TeryioBble
JIBUTaTesu U 3allliTa OKPY>Katolllel Cpe/ibl.

3aKOH COXpaHeHMs M MpeBpallleHrs SHEPTUH B TEIUIOBLIX MPOLjeccax.

Jemoncmpayuu.



HabsmroieHre 6pOyHOBCKOTO IBYKEHUS.

Habmopenue quddysum.

HabnrozeHue siBieHUM CMaurBaHUs W KalTAJUISIPHBIX SIBJIEHUH.

HabsroieHure TerioBOro paciivpeHus TeJl.

Vi3MeHeHuMe iaB/ieHNs Ta3a MPY U3MeHeHn 00bhEMa U HarpeBaHUM WUJTA OXJTaXK/I€HUH.
[TpaBu/a U3MepeHHs: TEMITEPATYPBhI.

Buppl Teruionepesauu.

OxytaxxjeHre Mpy COBepIIIeHUH PaboThI.

0 0N O AN

HaFPEBaHI/Ie IMpyU COBEPIIEHUHN pa6OTBI BHEIITHMMMU CHU/IaMHU.

=
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. CpaBHeHMe TeIJIOEMKOCTeMN pa3/InyHbIX Bell|eCTB.
. Habntopienue kuneHust.
. HabntozieHe nocTosiHCTBa TeMriepaTyphl U I/1aBJeHUH.

[N
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13. Mopienu TemnoBbIX JIBUTaTe/IeH.

JlabopamopHbie pabombl U onbIMsl.

1. OmbIThI IO 0OHAPYKEHUIO JEMCTBHUS CHJT MOJIEKY/ISIPHOTO TIPUTSDKEHUS.

OnbITHI 1O BhIPAL[MBAHUIO KPHCTA/UIOB IOBAPEHHOM COJIM W/ caxapa.

OmnbIThI IO HAOTIOIEHUIO TETIJIOBOTO PACIIIMPEHMSI Ta30B, XKUJKOCTEH U TBEP/IBIX TeJl.
OnpezieneHye faBaeHus BO3Ayxa B Oa/IOHe IIIPHIIA.

SAE I

OrBITEI, ZEMOHCTPUPYIOIIME 3aBUCHMOCTh JaBJIeHUS BO3[yXa OT ero oObéMa H
HarpeBaHUs WU/IU OXJIK/eHUs.
6. TlpoBepka THWIOTE3bl JIMHEWHOW 3aBUCHUMOCTH [I/IMHBI CTOJOWMKA JKUAKOCTH B
TePMOMeTPUUECKOW TPyOKe OT TemMIiepaTyphl.

7. HabsmopeHve u3MeHeHUsI BHYTPeHHe SHEPTHM Tejla B pe3ysbTaTe Tervionepeaaud U

paboThI BHEIITHUX CHJI.

8. NccnemoBaHue siB/IeHHS TeIJIOOOMeHa MPY CMEIITMBAaHHUH XOJIOAHOMN U ropsiueit BO/IbI.

9. OnpezeneHuve KOMMUECTBA TeIIOThI, TIOJyUeHHOTO BOJIOM TIpHM TeIuiooOMeHe C

HarpeTbIM MeTa/UTM4eCKUM LUTUHPOM.

10. OnipesienieHye yie/IbHOM TEIJIOEMKOCTH BellleCTBa.

11. UccnegoBanue nporecca ucrapeHus.

12. OnpejeneHue OTHOCUTETLHOM BIa’KHOCTH BO3/lyXa.

13. OnipesienieHre yiebHOW TEIIOTHI T/IaB/I€HHUS JIb/aA.

Pa3zpen 7. JjleKTpu4eckre 1 MarHUTHBIE IBJICHUS.

Onektpu3auus Ten. [IBa poja 3/eKTpUYeCKUX 3apsifioB. B3auMogencTBHe 3apshKeHHBIX
Ten. 3akoH Ky/oHa (3aBUCMMOCTb CU/bl B3aMMOJEWCTBUSL 3apsDKEHHBIX Tel OT BeJIMYMHbI
3apsiZioB U PACCTOSTHUSI MEXXJy TelaMH).

Onexktpuyeckoe roJje. HanpsskéHHOCTE 3/1eKTpAYeCcKOro Iosis. [IpuHLuI CyTiepriosuLyn
3/IeKTPUYeCKUX mnoJjieli (Ha KaueCTBEHHOM ypOBHe).

HocuTtenu snekTpuueckux 3apsi/oB. DJieMeHTapHbIN 37eKTpuueckuid 3apsifi. CTpoeHue
atoma. [IpOBOHUKY Y IN3/IEKTPUKHU. 3aKOH COXPaHeHUs 3JIeKTPUUeCKOro 3apsja.

O/NeKTpUYeCKU TOK. YC/IOBUS CYILeCTBOBAHMUSI 3JIEKTPUYECKOrO0 TOKa. VICTOYHMKMH
TIOCTOSIHHOT'O TOKa. [leHMCTBUS 3/IEKTPUYECKOrO TOKa (TersioBoe, XUMUYeCKOe, MarHWTHOeE).
ONeKTpUYeCcKUM TOK B JKUAKOCTSAX M rasax.

Onektpuyeckass Lenb. Cuna ToOKa. OjeKTpyuuyeckoe HarpsbkeHue. CorpoTuBiieHUe
IPOBOJHMKA. YleJibHOe CONpOTMBJ/IeHHWe BellectBa. 3akoH Owma [y yvyacTKa Liellu.
[TocnenoBarensHOE U Napasiie/ibHOe COeIJMHEeHUe NIPOBOJHUKOB.

PaboTta 1 MOII[HOCTB 3/IEKTPUUECKOT0 TOKa. 3aKOH JIkoynsi—JIeHrja. SneKTpuuecKye e
Y TIOTpeOuTeM 3/1IeKTPUUeCcKol SHepruu B ObiTy. KOopoTKoe 3aMbIKaHUe.



[TocTosiHHBIe MarHuThl. B3avMozieiicTBHMe MOCTOSIHHBIX MAarHWTOB. MarHutHoe moJe.
MarnuTtHoe noJie 3eMJIM U ero 3HaueHue 1 XK1U3HU Ha 3emsie. OnbIT Opcresa. MarHuTHoe 1osie
3/1IeKTpUYeCcKoro Toka. [IpumeHeHHe 371eKTpPOMarHiToOB B TexHUKe. [lelicTBMe MarHUTHOIO TOJIS
Ha TIPOBOJHUK C TOKOM. OJ/eKTpojBUrarejb IIOCTOSSHHOrO ToOKa. lcrionb3oBaHue
3/1eKTpO/IBUraTesiel B TEXHUYECKUX YCTPOMCTBAX M Ha TPaHCIIOPTe.

OneiTel  Papagiess.  fIBneHWe  3/1eKTpOMarHUTHOM  WHAYKUuM. IlpaBuio  JleHua.
OnekTtporeHeparop. CriocoObl TMOMyUYeHUS 3/IEKTPUUECKOW JHEepruM. OJIEKTPOCTAHI[UH Ha
BO300HOBJISIEMBIX UCTOYHHUKAX SHEPTHH.

Jemoncmpayuu.

OneKTpusaLys TeJl.

[Ba pozia 3MeKTpuYeCcKrx 3apsiZiloB U B3aMO/eHCTBHe 3apsDKeHHBIX TeJl.
YCTpOMCTBO U AelCTBHE 3/1eKTPOCKONA.

OneKTpocTaThyecKast UHAYKLIMS.

3aKOH COXpaHeHUs 3JIeKTPUUeCKUX 3aps/iOoB.

[TpOBOAHUKM U JV3/I€KTPUKH.

MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOrO T0JIS.

VIcTOUHMKY MTOCTOSIHHOTO TOKa.

0 o N O AN

[eiicTBUS 3/1EKTPUUYECKOTO TOKA.

=
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. DJIEKTPUUECKUHN TOK B )KUJKOCTH.

[N
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. 'a30BbIi1 pa3psij.

=
N

. I3mepeHue CU/Ibl TOKa aMITIePMETPOM.

[ERN
w

. I3mMepeHMe 371eKTpUUeCcKoro HamnpshkeHHsl BOJIbTMETPOM.

=
~

. PeocTart 1 MarasuH CONpOTHB/IEHUH.

=
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. BSHI/IMO,I[EI\/,ICTBI/IE IIOCTOAHHBIX MAI'HUTOB.

=
o

. MO,E[EJII/IPOBaHI/IE HEBO3MO>XHOCTH pa3/iejieHud IMOJIF0OCOB MarHUTa.

=
N

. MO,E[E]II/IPOBaHI/Ie MAarHUTHBIX M0JIeH TTIOCTOSHHBIX MarHUTOB.

=
oo

. OneIT OpcTepa.

=
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. MarHuTHOe 11071e TOKa. DJIeKTPOMarHHT.

N
o

. ,ZLEIZCTBHE MdIrHHUTHOT'O I10JId Ha IMMPOBOJHUK C TOKOM.

N
=

. BHEKTPOABI/IFaTEIIb ITOCTOAHHOI'O TOKd.

N
N

. UccnepoBanue siBjieHUsT 37IEKTPOMarHUTHON MHAYKIWH.

N
w

. OnbiThl Papajest.
. 3aBUCUMOCTh HarpaB/ieHUs] UHAYKLMOHHOTO TOKA OT YC/I0BUW €ro BOSHUKHOBEHHUSI.

N
~

25. Dn1eKTporeHeparTop OCTOSSHHOI'O TOKaA.

JlabopamopHble paGombl U ONbIMbL.

OTBITHI TI0 HAOJTIOZIEHUIO 37IeKTPU3AL[N TeJl UHAYKLMeH 1 TIPY COTIPUKOCHOBEHHUH.
VccnenoBanue eHiCTBUS 3/IEKTPUYECKOrO I0J11 HA IPOBOJHWKU U JIN3/IEKTPUKH.
Cbopka ¥ rpoBepKa paboThI 3/IEKTPUUECKOH LIeTTH MOCTOSTHHOTO TOKa.

V3mepeHue U peryivpoBaHue CU/bl TOKA.

V3mepeHue U perynvpoBaHUe HarpspKeHUs.

ok wbd R

VccnenoBaHye 3aBUCHMOCTH CUJTBI TOKA, UIYLLET0 uepe3 pe3ucTop, OT COMPOTUBJIEHUs

pe3ucTopa U HarpshKeHHs1 Ha pe3ucTope.

7. OnbITbl, [I€MOHCTPUDYIOLIME  3aBUCUMOCTb  3/IEKTPUUECKOTO  COTIPOTHUBJ/IEHUS
MIPOBO/JJHUKA OT €ro JJIMHBI, [/I0Ia/{1 I0NIepeuHOro ceueHusi U MaTepuarna.

8. IlpoBepka mnpaBwWia CAOXKEHUsI HaMNpsDKeHWH TMpU T0C/Ief0BaTe/IbHOM COeQUHEHUN
JBYX Pe3UCTODPOB.

9. TlpoBepka mpaBuia [Jjjisi CU/IbI TOKA MPY Mapasiie/ibkHOM COeJUHEHUU Pe31CTOPOB.

10. Ompezenienye paboOTHI 3/IEKTPUUECKOTO TOKA, UYIIEro uepe3 pe3ncTop.



11. OnpefeneHre MOIHOCTH 3JIEKTPUUECKOTO TOKa, Bbl/[e/IsieMOM Ha pe3ucTope.
12. ViccnegoBaHve 3aBUCUMOCTH CUJIBI TOKa, MAYILEro 4yepe3 JIaMIOUKY, OT HarpshKeHUs
Ha Hell.
13. Onpegenenue KII1/] HarpeBares.
14. VccnegoBaHre MarHUTHOT'O B3aUMO/IeHCTBHS ITOCTOSSHHBIX MarHUTOB.
15. I3yueHrie MarHUTHOTO TIOJS TIOCTOSIHHBIX MAarHMTOB TIpU HUX OObeJUHEHWU U
pasziesieHu .

16. ViccnejoBanue [1efiCTBUS 3/IEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThI, 1eMOHCTPUPYIOLME 3aBUCUMOCTb CUJIbl B3aUMO/IECTBUS KaTYLIKH C TOKOM U
MarHuTa OT CWJIbl TOKA U HallpaB/ieHYsl TOKA B KaTYILKe.

18. V3yueHue JeiCTBUSI MarHUTHOTO T0JI Ha IPOBOHUK C TOKOM.

19. KoHCTpyupoBaHue U u3ydyeHre paboThl 3/IeKTPO/IBUTATe TS,

20. 3mepenuie KII/I s/ieKTpoABUTraTe/IbHONM YCTaHOBKU.

21. OnbITEl 10 MCC/IEJOBAHUIO SIBJIEHUS] 3/IEKTPOMAarHUTHOM WHAYKLMU: MCC/e[0BaHUe

V3MeHeHWI 3HaueHUs U HarlpaBJ/ieHHs1 MHAYKLIMOHHOTO TOKa.
9 KJ/IACC
Paszgen 8. MexaHuueckue siBJIeHHS.

MexaHuueckoe ABukeHue. MarepuanbHasd Toyka. Cuctema orcuéra. OTHOCUTE/IBHOCTh
MEeXaHWYeCKOro [BIWKeHUs. PaBHOMepHOe TMpsIMO/IMHENHOe [BWwkeHWe. HepaBHOMepHOe
NpsMOJIMHeHoe fBwkeHWe. CpefiHAss W MIHOBEHHas CKOpPOCTb Teja IPM HepaBHOMEPHOM
JBUKEHUH.

Yckopenue. PaBHOYCKOpeHHOe MpsiMosinHeliHOe ABwkeHue. CBoOoAHOe nazieHue. OTbIThI
lanunes.

PaBHOMepHOe [BUKEHHE T0 OKPY)KHOCTU. Ilepros ¥ uacTora obpaijeHus. JIuHelHas U
yIJyi0Bast CKOpOCTH. LleHTpocTpemMuTebHOE YCKOPEeHUe.

ITepBeii 3akoH HbtoTroHa. Bropoi 3akoH Herorona. Tpetuit 3akoH Herotona. ITpunHnmn
CyTepIiO3ULIMU CUJL.

Cuna ynpyrocty. 3akoH I'yka. Cua TpeHus: Ch/a TpPeHUsI CKOJIb)KeHUs, CU/ia TPeHUs
TIOKOS, IpyTUe BU/bl TPEHUSI.

Cuna TsHKeCcTd M 3aKOH BCEMHDHOTO TSTOTeHHs. YCKOpeHWe CBOOOJHOrO TajieHusl.
[Oerxenre 1uiaHer BOKpyr CosHua. IlepBasg kKocMmuueckass CKoOpocTb. HeecomocTs u
reperpysKH.

PaBHOBecHe MaTepranbHON TOUKHW. AOGCOJTIOTHO TBEpPOe Teso. PaBHOBecHe TBEPIOTO Tea
C 3aKpervIEHHOU OChIO BpalleHus1. MoMeHT cuibl. LleHTp TshkecTH.

Nvnynec Tena. VM3meHeHue ummysibca. MIMmysbsCc cuibl. 3aKOH COXPaHEHUs HMMITYJIbCa.
PeakTuBHOE BUKEHMe.

MexaHuueckasi pabota ¥ MoOI[HOCTb. PaboTa cunm TsbKecTH, ympyroctd, TpeHusi. CBsizb
S5Heprud W pabotbl. [loTeHLManbHasi SHeprusi Tesa, IMOJAHSTOrO HaJ, TIOBEPXHOCTBIO 3eMJIM.
[ToTeHLManbHas SHEPrusi CKaToM NMpYyKKMHbL. KuHeTueckas sHeprus. TeopemMa 0 KUHETUUECKOM
SHepruu. 3aKOH COXpaHeHUs] MeXaHUUeCKOW SHepruu.

Hdemoncmpayuu.

1. HabmromeHre MeXaHUYeCKOTO /IBKEHHsI Tesla OTHOCUTETbHO Pa3HbIX Tesl OTCUéTa.

2. CpaBHeHue TyTell U TPaeKTOpUW ABWXKEHUS] OJHOTO M TOTO >Ke Tela OTHOCHUTEeTbHO
pasHbBIX TeJl OTCYéTa.

V3MepeHune CKOPOCTH M YCKOPEHUSI MPSIMOJIMHENHOTO [IBUKEHUSI.
WccnenoBanne npr3HakoB paBHOYCKOPEHHOTO IBMYKEHUS.
HabnromeHue [BKeHHs TeJla 0 OKPYKHOCTH.

ok w

HabrozeHre MmexaHMUeCKUX SIBJIEHUM, TIPOUCXOJSIUX B CUCTeMe OTCUéTa « Teexxka»
1pY eé paBHOMEPHOM 1 YCKOPEeHHOM JIBV)KEHUU OTHOCUTENTbHO KabuHeTa (hU3HKU.



7.
8.
9.

10.

11

3aBUCHMOCTh YCKOPEHHUs Tesla OT MacChl Tejla U IeHCTBYIOIIeld Ha HErO CUJTBI.
HabnromeHve paBeHCTBA CHJT TIPY B3aUMO/IEMCTBUU TeJl.

V3MmeHeHue Beca Tesia IPU yCKOPEHHOM [JIBHKEHUM.

[Tepesnaua vMITysibca MpU B3aUMO/IeHICTBUU TeJl.

. IIpeobpa3oBaHMst 3HEPrUM TIPH B3aUMO/IEMCTBUU TeJl.
12.
13.
14.
15.
16.

CoxpaHeHHe UMITyJ/IbCa IIPU HEYTIPYTOM B3aHMO/IeHCTBUU.

CoxpaHeHHe UMITyJIbCa TTPY aOCOMIOTHO YIIPYTrOM B3aUMO/I€HCTBUM.

HabmtozieHre peakTUBHOTO ABUKEHMUS.

CoxpaHeHHe MeXaHWUeCKOM SHepruu rpyu CBOOO[HOM Ta/IeHUH.

CoxpaHeHHe MexaHUUeCKON SHeprUy MpH [IBIKEHUU TeJjla MO/, 1eiCTBUEM NPY>KUHBI.

Jlabopamophble paGombl U ONbIMbL.

1.

10.

11.

KoHcTpyupoBaHue TpakTa A/l pasroHa M Ja/JbHeMIlero paBHOMEPHOIO /[BWKEHUs
11apyKa WU/ TeJeXXKHU.

OnpeseneHve cpefiHell CKOPOCTH CKOJbXeHUsSI Opycka WM JBW)KEeHUs IlapyKa TIo
HaK/IOHHOM IJIOCKOCTH.

OmnpefeneHve yCKOpeHHWsl Teja TP PaBHOYCKODEHHOM [IBJKEHUM I0 HAaKJIOHHOU
TJIOCKOCTH.

VccnenoBanve 3aBUCMMOCTY TTyTH OT BPEMEHH TPU PaBHOYCKOPEHHOM /IBIDKeHHU 0Oe3
Haya/IbHOW CKOPOCTH.

[TpoBepka TrWIOTe3bl: €CAM TIPM PABHOYCKOPEHHOM /IBWDKeHHMM 0e3 Haua/ibHOMN
CKOPOCTM IIyTM OTHOCATCS KaK psJ HEUSTHbIX YHCesl, TO COOTBETCTBYHOLIMe
IIPOMEXYTKU BpeMeH! OJJMHAKOBBI.

VccnenoBaHve 3aBUCUMOCTH CU/bI TPEHHSI CKOJIB)XKEHUSI OT CH/bI HOPMAasbHOTO
[laBJIeHUsI.

Onpepienenre Ko3(duieHTa TpeHUs CKOIbKeHUS.

OnpepienieHre >XECTKOCTHU MPYKUHBI.

OrmnpefiesieHie  paboTbl CUIBI TPeHWsS TPU pPaBHOMEDHOM /IBIDKEHMM Teja TIo
TOPU30HTA/IbHOM TTOBEPXHOCTH.

OrnpefiesieHrie paboThl CWJIBI YIIPYTOCTH TPU TMOABEME TIpy3a C HCII0/Ib30BaHUEM
HETIoZIBU)KHOTO Y TIOABU)KHOT'O GJIOKOB.

V3yyeHne 3aKOHa COXpaHeHUsI SHEPTUU.

Pazaen 9. MexaHnyeckue Koj1e0aHUsI U BOJTHBI.

KonebaTenbHoe zaBwkeHue. OCHOBHbIe XapaKTepUCTHKU KosebaHuWil: IMepuof, 4acToTa,
amMIUIMTya. MaremMaTUueCcKMii W TIPY)KMHHBIA MasTHUKU. IlpeBpalljeHrve 5SHepruv Ipu
KosiebaTeTbHOM JIBYKEHUH.

3aTyxatoimye Kosebanus. BuiHykaeHHble KosebaHus. Pe3onaHc. MexaHWuyeckre BOJHBI.
CBoricTBa MexaHMUeCKUX BOJIH. [Ipofjo/ibHBIe M MTOnepeyHble BOJIHBL. [I/1MHA BOJIHBI U CKOPOCTH
eé pacnipocTpaHeHusl. MexaHn4ecKue BO/HbI B TBEPZOM Tejle, CeiCMUYeCKHe BOJTHBI.

3ByK. ['poMKOCTS 3ByKa U BbicOTa TOHa. OTpakeHue 3ByKa. VIH(ppa3ByK U yIbTpa3BYyK.

Jdemoncmpayuu.

=
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Habntonenue konebaHuii Test 1o, 1eHiCTBUEM CUJTbI TSDKECTH U CUJTbI YTIPYTOCTH.
Habsroienmie KosiebaHMiA rpy3a Ha HUTU U Ha MPY>KUHE.

HabsmroieHyie BBIHYK/IeHHBIX KOie0aHHM M pe30HaHca.

PacnipocTpaHeHue MPOZO/bHBIX U MOTIePeUHbIX BOH (Ha MO/IeNN).

HabsrozeHre 3aBUCMMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTUYeCKuM pe30HaHC.

JlabopamopHble paGombl U ONbIMbL.

1.

OnpeiesieHre YaCTOThI U ITePHOZia KoyieOaHWH MaTeMaTUUeCKOro MasiTHHKA.



2. OrmpejenieHye YacTOTHI U Nepro/ja KonebaHuH NMPY>KUHHOTO MasiTHUKA.
3. UccnenoBaHue 3aBUCHMOCTH Tepuofia KosjiebaHW TOZBEIIeHHOTO K HUTU Tpy3a OT
JJIAHBI HUTH.
4. VccnepnoBaHue 3aBUCHMMOCTU Tepuofia KoslebaHui MPY)KMHHOTO MasiTHHUKA OT MaccChl
rpys3a.
5. TIpoBepka He3aBHCHMMOCTH Tepuojia KosiebaHWM Tpy3a, MOJBELIeHHOTO K HUTH, OT
Macchl rpysa.
6. OmbITBl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb TIepHOAA KoyiebaHW TPY>KUHHOTO
MasiTHUKa OT MaCChl rpy3a U )KECTKOCTH MPY>KUHBI.
7. V3mepeHue ycKopeHHsi CBOOOHOTO Ta/ieHMsI.
Pa3zpen 10. DiieKTpoMarHMTHOeE 110J1€ ¥ 3/IeKTPOMarHMTHbIe BOJ/IHbI.
ONeKTPOMarHWTHOe TMose. JDJIeKTPOMarHUTHbIe BOHbL. (CBOMCTBA 3/1eKTPOMAarHUTHBIX
BosH. llIKana 3/1eKTpOMarHUTHBIX BOJIH. VICIIoMb30BaHUe 3/1eKTPOMarHUTHBIX BOJIH [JIs COTOBOM
CBSI3U.
OneKTpoMarHuTHas pupoga ceera. CKopocTh cBeTa. Bo/HOBBIe CBOWCTBA CBeTa.
Hemoncmpayuu.
1. CBoiicTBa 3/1€KTPOMarHUTHBIX BOJIH.
2. BonHOBbIE CBOWCTBA CBeTa.
JlabopamopHble paGombl U ONbIMbL.
1. Vi3yueHue CBOMCTB 3/IEKTPOMarHUTHBIX BOJIH C TIOMOIIBI0 MOOUIBHOTO TesiedoHa.
Pazgen 11. CBeToBbIe SIB/ICHUSI.
JlyueBasi Mozienb cBeTa. VctouHuku cBeta. [IpsMonuHeliHOe pacrpocTpaHeHHe CBeTa.
3armenus CosHua v JIyHel. OTpakeHue cBeta. I170cKoe 3epkano. 3aKOH OTpa)keHUs CBeTa.
[TpesiomneHve cBeTa. 3aKOH Ipe/ioOMJIeHUs cBeTa. I1o/IHOe BHyTpeHHee OTpakeHUe CBeTa.
HMcrnosib30BaHye TIOJIHOTO BHYTPEHHEr0 OTPakKeHUs B ONTUYeCKUX CBETOBOZAX.
Jlunza. Xop nyveld B uH3e. OnTuyeckas cucreMa (oToanmapara, MUKpPOCKONa U
Tesieckora. I'y1a3 Kak onTuyeckas cucreMa. b/mM3opyKoCTsb U albHO30PKOCTb.
Pa3snoxeHue 6enoro cBeta B crieKTp. OmbiThl HbtoTOHa. Ci0)KeHHe CTeKTPasbHBIX IBETOB.
[wcriepcus cBera.
demoncmpayuu.
[Ipsimo/IMHeHOe pacrpoCcTpaHeHre CBeTa.
OTtpaxenue cBerta.
[TonyueHue n306pa’keHHH B IJIOCKOM, BOTHYTOM U BBIITyKJ/IOM 3epKasax.
[Ipenomnenue ceeta.
OnTUuecKuii CBeTOBO/I.
Xop nydeii B cobrparoLieil mH3e.
Xog nyuyeu B pacceuBaroliel JIMH3e.
[MomyueHne n300pa’keHNUH C TTIOMOLIBIO JTH3.
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[MpuHLMI AeiicTBUS PoToarnmnapaTa, MUKPOCKOTIA U TeJiecKoria.

10. Mopesns riiasa.

11. PaznoxxeHue Oesioro cBeTa B CIIEKTP.

12. TTonyueHue 6Gesoro cBeta MpH CJI0XKEHUH CBETA Pa3HbIX 1[BETOB.

JlabopamopHblie paGombl U ONbIMbL.

1. WccnenoBaHue 3aBUCMMOCTH YT7la OTPaKeHUsI CBETOBOTO Jiyya OT yrJia Ma/leHusl.

2. N3yueHue xapaKTepHUCTHK U300pakeHHsI TIpeZiMeTa B TJIOCKOM 3epKaJie.

3. WccnepoBaHve 3aBUCMMOCTH yIJia MPe/IOMJIeHUsT CBeTOBOTO Jiyya OT yrja najieHus Ha
rPaHULie «BO3[yX—CTEKJIO».

4. TlonyueHue M300pa’keHHUI C TTIOMOLL[BIO COOUparOILel JTUH3bI.



5. Omnpegenennie (HOKYCHOTO PaCCTOSIHUSI M ONITUUECKOW CHJTbI COOMpATOITieid JTMH3bI.

6. OTMBITHI TIO Pa3/I0’KeHUI0 Oe0To0 CBeTa B CITEKTP.

7. ONbITHI TI0O BOCTIPUSTHIO 1IBeTa MPEAMETOB TPU WX HaOJIOZEHWU uepe3 LIBeTOBbIE

(bUIBTPBL.

Pa3zgen 12. KBanToBbIe AB/IEHUA.

OnsbiThl Pe3epdopza v naaHetapHasi MoZiesib atoMa. Mogiens atoMa bopa. Mcnyckanve u
TIOT/I0leHWe cBeTa aTOMOM. KBaHTEI. JIMHeluaTble CrIeKTphI.

PamyoaktuBHOCTE. Anb(a, Oera- u ramma-msnyueHusi. CTpoeHHMe aTOMHOTO sifipa.
HykinonHas Mopens aromHoro szgpa. M3ortomsl. PaanoaktuBHble mnpespaijeHus. [lepuop
rosypacrazia aTOMHBIX sifiep.

AnepHble peakijuu. 3aKOHBI COXpPaHeHUs 3apsiZloBOr0 U MaCCOBOT'0O UKCeJl. DHeprus CBs3U
aTOMHbIX szep. CBsA3bp MacCbl M 3Hepruu. Peakuuum cuHTe3a U feneHus sigep. VICTOUHUKU
sHepruu CoJiHI[a U 3BE3I.

AnepHas sHepreTuka. JleMCTBUS PaJMOAKTUBHBIX U3/TyYeHUM Ha )KUBbIe OPraHU3MBI.

demoucmpayuu.

1. CrexTpsl U3/1yueHus U NOIJIOLLeHUs.

2. CriekTpbl pa3/IM4HbIX ras3os.

3. CnexkTp Bojopoja.

4. HabmojeHre TpeKoB B KaMepe BusbcoHa.

5. Pabora cuéTunKa MIOHU3UPYIOLLUX U3TyUYeHUH.

Peructpatjusi u3yueHus MPUPOAHBIX MUHEPAJIOB U MPOAYKTOB.

JIa6opamopr1e pabombl u onbIMbl.

1. HabmrofieHue CIUIONMIHBIX U TMHEeHYAThIX CIIEKTPOB U3TyUYeHusl.

2. UccnepmoBaHue TPeKOB: W3MepeHHe SHePrMM YacTUIbl 110 TOPMO3HOMY IyTH (TI0

dboTorpadusm).

3. H3mepeHue paZiluoakTUBHOTO (hOHa.

IToBTOPHUTE/THEHO-0000 AT MO/TY/Tb.

[ToBTOpUTE/NLHO-0000IIAOIIMI  MOAY/Ib  TIpeAHA3HAUeH /I8 CUCTeMaTU3aluu U
0000111eHHUsT TIPEIMETHOTO CO/IePKaHUS U OTIBITA [IeSITe/TbHOCTH, IIPUOOPETEHHOTO MPU U3yUYeHU!
BCero Kypca (pU3muKH, a TakKe [jisl MIOATOTOBKU K OCHOBHOMY T'OCY/JapCTBEHHOMY 3K3aMeHY T10
du3suKe /151 00yUaroMXCsl, BHIOPABIIMX 3TOT YUeOHbIN MpeiMeT.

[Ipy wu3yuyeHWH [JAHHOTO MOJYJSL pealM3yloTCd U CUCTeMaTHU3UPYIOTCS  BUBI
JlesTebHOCTH, Ha OCHOBe KOTOpbIX obecrieunBaeTcs [JOCTWKEHWe TIpeJMeTHBIX U
MeTaripeJMeTHbIX TJIaHUPYeMbIX pe3yJ/bTaTOB 00ydeHusi, (popMHUPYeTCs eCcTeCTBeHHOHay4Hast
I'PaMOTHOCTh: OCBOEHHEe HAayYHbIX METOZOB WCC/IeIOBAaHUS sIBJIEHWM TIPUPOJbl U TEXHUKH,
OBJIaJIeHUe YMeHUsMU OOBSCHATh (U3NUECKUe SIBJIEHUs, TPUMEHSSI TIOJy4YeHHbIe 3HaHWS,
pellaTh 3aJjauu, B TOM YKCJ/Ie KaueCTBeHHbIE U SKCITIePUMEHTA/TbHbIE.

[TpyHLIMITUATBHO JieaTeTbHOCTHBIM XapakTep JAHHOTO pas/iesia peaqu3yeTcs 3a CUET TOro,
YTO 00yyarolrecs BLIMO/HSIOT 3a/laHHsI, B KOTOPBIX UM TIPe/I/IaraeTcst:

Ha OCHOBe IT0/TyYeHHbIX 3HaHWM pacIio3HaBaTh U HAYYHO OOBSCHATH (U3nUecKue siBJIeHHUs
B OKpY’Katollleli IprUpo/ie U MOBCeIHeBHOW XKU3HU;

WCTIO/b30BaTh Hay4yHble METOAbI MCC/IeIoBaHUs (PU3NUUeCKUX SIBJIEHUM, B TOM UMC/e /IS
TIPOBEPKU TUIIOTe3 U TIOSTYUeHHsI TeOPeTHUeCKHX BhIBO/IOB;

OOBSICHATh HayuHble OCHOBbI Haubosiee Ba)KHBIX AOCTVKEHWM COBDEMEHHBIX TeXHOJIOTHH,
HarpuMep, TPAKTUYeCKOTO WCIIO/b30BaHUS PAa3/MUHBIX HCTOYHUKOB SHEPIrHM Ha OCHOBE
3aKOHa TIpeBpallieHUst U COXpaHeHUsI BCeX U3BECTHBIX BUIOB SHEPTHUHU.



INTAHUPYEMBIE PE3YJ/IbTATHBI OCBOEHUS ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OGPA30OBAHUSA

V3yuenne Gu3MKM Ha ypoBHe OCHOBHOrO 0OIero obpa3oBaHusSI HarpaB/ieHO Ha AOCTKeHHe

JIMYHOCTHBIX, MeTarpeJMeTHBIX U MpeIMeTHbIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

B pe3ynbraTe wusyueHWs GU3UKA Ha YPOBHE OCHOBHOTO 00mjero obpa3oBaHusi y
oOyuarorerocst 0y 1yT chhopMHUpPOBAHBI C/ieIyIOIIHE TUUHOCTHBIE Pe3Y/IbTaThl B UAaCTH:

¢ 1) maTpMOTHYECKOr0 BOCIUTAHMSA:

®  [posiBJieHWe WHTepeca K UCTOPUM ¥ COBPEMEHHOMY COCTOSTHHIO POCCHUUCKOM (hH3UUecKou
HayKu;

®  [IeHHOCTHOE OTHOIlIeHHe K JJOCT)KEHUSIM POCCUMCKUX YUEHBIX-(U3HKOB;

¢ 2) rpaXkIaHCKOT0 ¥ AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHMSI:

®  TOTOBHOCTb K aKTUBHOMY yUYaCTHIO B OOCY)KZIeHUH OOII[eCTBEHHO 3HAUMMBIX U 3THUECKUX
nipobJieM, CBSI3aHHBIX C TIPAaKTUUYeCKUM TIPUMeHeHreM TOCTHXXeHUH (PU3UKY;

®  0CO3HaHMWe Ba)KHOCTU MOPAJIbHO-3TUUYECKUX TIPUHLIUIIOB B eATe/IbHOCTH YU8HOro;

¢ 3)3CTeTHUeCcKOro BOCIIUTAHUSA:

o BOCTIDUSITHE ICTETUUECKHUX KadueCTB (PU3MUeCKOW HayKu: eé rapMOHHUYHOIO TOCTPOEHUs,
CTPOTOCTH, TOUHOCTH, TAKOHUUHOCTH;

* 4) leHHOCTH HAy4YHOI0 MO3HAHUA:

o OCO3HaHWe LIeHHOCTU (PU3MYeCcKolW HayKd KaK MOIIHOrO WHCTPYMEHTa IO3HaHWsI MHpa,
OCHOBBI Pa3BUTHSI TeXHOJIOTUH, BayKHEMIIIeH COCTaBJISOLEeN KyJ/IbTypbI;

®  pa3BUTHE HAYYHOMU JIFOO03HATE/ILHOCTH, MHTEpEeCa K UCC/IeZI0BaTe/TbCKOU e TeTbHOCTH;

¢ 5) ¢popMupoBaHusA KY/IbTYPHhI 3/0POBbS H YMOI[HOHA/ILHOTO 0/1arono/Tyuus:

o 0CO3HaHMe LIeHHOCTH Oe30macHOro obpa3a >KW3HH B COBDPEMEHHOM TeXHOJIOTUYeCKOM
MHUpe, Ba)KHOCTH TMpaBWI 0e30MacHOTO TOBe/IEHUSI HAa TPAHCTIOPTe, Ha JOporax, C
3/IEKTPUUYECKHUM U TEIJIOBBIM 000py/I0BaHUEM B IOMAIITHUX YCIOBUSIX;

*  chOpMHUPOBAHHOCTb HaBbIKA PeyIeKCUH, TIPU3HAHUE CBOETO MPaBa Ha OIMOKY U TaKOT'O JKe
rpaBa y Jpyroro ueaoBeKa;

* 6) TPyAOBOro BOCIIMTaHMS:

®  aKTHMBHOe y4acTHe B pellleHWH MPaKTU4YeCcKWX 3ajau (B paMKax CcemMbH, 0Opa3oBaTebHOU
OpraHu3aluy, Tropojila, Kpas) TeXHOJOrMYeCKOM U  COLMa7bHOM  HarpaBJeHHOCTH,
TPeOYIOIIUX B TOM UHC/Ie ¥ (PU3NUECKUX 3HAHHM;

®  UHTepecC K MPaKTUYeCKOMY HU3y4eHHI0 Mpodeccuid, CBA3aHHbIX C (HU3UKOMT;

¢ 7)3K0/I0THUeCKOro BOCIIUTAHHUSA:

o OpHeHTalsi Ha TIpUMeHeHWe (U3NUeCKUX 3HAHWUW [jI pelleHusi 3ajau B 00macTu
OKpYy>Katollleil cpe/ibl, TJIAaHUPOBAHHWS TOCTYIIKOB U OL[eHKH WX BO3MOJKHBIX TOC/IeACTBUMA
JI7Is1 OKpY>Karolllel cpefibl;

¢  0co3HaHMe r7100a/bHOTO XapaKTepa KOJI0TMueCKUx mpobsieM U MyTel Ux pelrieHus;

e 8) ajanTanyu K U3MEHSIIIUMCS YC/IOBUSIM COLMAIbHOM ¥ IPUPO/JHOU CpeJbl:

o noTpeOHOCTE BO B3aUMOJIEMCTBUM TIPU  BBITIOJTHEHUW UCC/IEIOBAaHUA W TPOEKTOB
(ur31uecKoil HarpaBIeHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

®  [IOBbIIlIEHHE YPOBHS CBOel KOMITETEHTHOCTH uepe3 MPaKTUUeCKyo JesTe/TbHOCTD;

o noTpeOHOCTh B (hOPMHUPOBAHWM HOBBLIX 3HAaHUM, B TOM uHc/ie (OPMYIUPOBATH HW/EH,
TIOHSATHS, TUTIOTE3bI 0 (PU3UUECKUX 00bEKTaxX U SIBJIEHUSIX;

®  oco3HaHMe JeUIIMTOB COOCTBEHHBIX 3HAHUM U KOMITETEHTHOCTEH B 00/1aCTH (DU3UKY;

®  [UIAHWPOBaHHE CBOEro pa3BUTHS B MPUOOPETeHNH HOBBIX (PU3HMUECKUX 3HAHWM;

®  CTpem/ieHWe aHaJM3UPOBATh U BBISB/SATh B3aMOCBSI3M TIPUPO/bI, 00IIIeCTBa U SKOHOMUKH,
B TOM UHCJIe C UCTIO/Ib30BaHHeM (U3NUeCKrX 3HaHU;

. OlleHKa CBOMX JEeMCTBUM C YYETOM BJIMSIHUSL Ha OKPY’KAlOIIyI0 CpeZly, BO3MOXKHBIX
r7100abHBIX TIOC/Ie[CTBUM.

METAIIPEAMETHBIE PE3YJIbTATbBI



B pe3ysibTaTe 0CBOeHMs MPOrpaMMbl 1o (H3MKe Ha ypOBHE OCHOBHOIO 00IIjero oOpa3oBaHus y
obyuatoirjerocsi  OyayT chopMUpoBaHBl MeTampeJMeTHbIE Ppe3yJabTaThl, BK/IIOUAIOI[HE
Mo3HaBaTe/bHbIE YHUBEpCalbHble yueOHbIe [eHCTBUS, KOMMYHUKATHBHbIE YHUBEPCAIbHBIE
yueOHbIe IeNCTBYS, peTy/IATUBHBIE YHUBePCabHbIe yueOHble eNCTBYSI.

ITo3HaBaTe/bHBIE YHHBepPCaIbHbIe yueOHbIe JeiiCTBUS

Bba3oBbie jiornueckue JelMCTBUA:

BBISIB/ISITH M XapaKTePU30BaTh CYIIeCTBeHHbIE TTPU3HAKU 00BEKTOB (SBIEHUI);
yCTaHaB/IMBaTh CYIIeCTBEHHbBIN TIPU3HAK KIaCCU(UKALIMKA, OCHOBAHUS AJisi 000011eH s
Y CpaBHeHUsI;

BBISIB/ISITh 3aKOHOMEDHOCTH Y MPOTHMBOPEUMs] B paCCMaTpUBaeMbIX (hakTax, JaHHBbIX U
HabJ/TFOIeHUSX, OTHOCSIINXCS K PU3NUECKUM SIBJIEHUSIM;

BBISIB/ISITH TIPUUMHHO-C/Ie/ICTBEHHbIE CBSI3W TPU M3yUYeHWH (PU3MUeCKUX SsIBIeHUN U
MPOLIeCCOB, JefaThb BBIBOJbI C UCIOAb30BaHUEM [eJyKTUBHBIX U WHJYKTHUBHBIX
YMO3aKJ/It0UeHHH, BbIZIBUTaTh FMIOTE3bl O B3aUMOCBS351X (PM3MUYeCKUX BeJINUMH;
CaMOCTOSITE/IEHO ~ BbIOMpaTh criocob pemieHusi yueGHOW — (pu3nyeckol  3ajauu
(cpaBHeHME HECKOJILKUX BAapWaHTOB peIleHUs, BbIOOD Hanbosiee TMOAXOASAIIEr0 C
YUETOM CaMOCTOSITeNIbHO BbI/Ie/IEHHBIX KDUTEPHUEB).

ba3oBbie Hco/1e0BaTe/IbCKHe AEﬁCTBHHZ

WCII0/Tb30BaTh BOMPOCKI KaK UCC/IeJ0BAaTe/IbCKUN HHCTPYMEHT TI03HAHMS;

NPOBOIUTh TI0  CAMOCTOSATE/IbHO COCTABJEHHOMY I[JIaHY OMBIT, HECJOXHbIN
bu3ruecKuii SKCIIepUMEHT, He0OJIbIIIoe UCCIeloBaHNe (PU3NUECKOTO SBIEHUS;
OlLIeHWBAaThb Ha TIPUMEHMMOCTb W JJOCTOBEPHOCTh WH(OPMALIMIO, TOyUYEeHHYIO0 B XO/e
WCC/IeIOBaHUSI UK SKCTIEPUMEHTA;

CaMOCTOSITE/IbHO ~ ()OPMY/IMpPOBaTh  000OIEHUS U BBIBOALI [0  pe3y/bTaTam
TIPOBEIEHHOTO HAOJIIOZIEHUs], OTIbITa, UCC/Ie/JOBAHMS;

TIPOTHO3MPOBATh BO3MOYKHOE ZiajIbHeHIee pa3BUTHe (PU3NUYECKHX TIPOLIECCOB, a TAKXKe
BBIJJBUraThb TIPE/ITIOIOXKEHUS 00 UX Pa3BUTUH B HOBBIX YC/IOBUSX U KOHTEKCTaX.

Pab6ora c uadopmanueii:

TIPUMEHSITh pa3/iuHble MeTO/bl, MHCTPYMEHThI W 3alpoChl MpPU TIOMCKe U oTOope
vH(pOpMaLK UK AaHHBIX C YUETOM Ipe/JIoyKeHHOW yueOHOM (hr3nuecKol 3a/1auy;
aHa/IM3UpPOBaTh, CUCTeMAaTU3UPOBATh U HWHTEPIPETUPOBAaTh MH(POPMALIMIO Pa3/TuUHbIX
BU/IOB U (JOPM TpeiCTaB/IeHMUS;

CaMOCTOSITe/IbHO BBIOMpaTh ONTHMa/bHYH (opMy TpeZcTaBieHHss MH(OpPMaLuM U
WITIOCTPYPOBATh pelllaeMble 3a/laull HeC/I0KHBIMM CXeMaMHM, JuarpaMMmaMH, WHOW
rpadvkoi ¥ uX KOMOMHALIUSIMH.

KoMMyHHKaTHBHbIE YHHBepCa/IbHbIe yueOHbIe /|efiCTBHA:

B Xozie o0OCyXzaeHusi yueOHOro MaTepuasa, pe3yJbTaTOB JlaboOpaTOpHBIX paboT u
TIPOEKTOB 3a/laBaTh BOIIPOCHI IO CYIL[ECTBY 00CY>KJaeMOW TeMbl 1 BbICKA3bIBaTh U[EH,
Halle/leHHbIe Ha pellleHre 3a/jaui U TIofiJiep>KaHue O/1aroykesiaTelbHOCTH OOIIeHHS;
COTIOCTAB/ISITh CBOM CYXK/I€HWS C CYXAEHWsSMH [PYTUX YYaCTHUKOB [HMajiora,
0OHapy>KHBaTh Pa3/MuKe U CXOZCTBO TIO3ULIHIA;

BBbIPa)KaTh CBOIO TOUKY 3PEHHs B YCTHBIX U MMUCbMEHHbBIX TEKCTax;

ny6/MUHO  TIpe/ICTaB/ATb  pe3y/bTaThl  BBINOJHEHHOTO  (M3UUYECKOTO  OIbITa
(9KCTiepuMeHTa, UCCie/IoBaHusl, TIPOEKTa);

TIOHUMAaTh M WCIO/b30BaTh IMPEeNMYIIecTBa KOMaHAHOM U WHAWBUYaJbHOU paboThI
TP pellieHny KOHKPeTHOH (hr3ndeckoii pobsiemsbr;

NPUHUMATh 1[eJId  COBMECTHOM [IeATe/NIbHOCTH, OpPraHWU30BLIBATh JIEHCTBUSI 1O €&
JOCTWKEHHUIO: PacTipefiesiiTh POJIH, 00CYXK/aTh MPOLIECChl U Pe3y/IbTaTbl COBMECTHOM
paboTkl, 0600111aTE MHEHUST HECKOJIBKUX JIFO/Iei;



BBLITIOJTHATE CBOIO YacThb PaboThl, AOCTUTas KaueCTBEHHOTO pe3y/bTaTa I0 CBOEMY
HarpaB/IeHUIO U KOOPAUHUPYS CBOU JEWCTBUS C APYTMMH 4leHaMu KOMaH/Ibl;
OlLleHMBAaTb KauecTBO CBOero BKJaZa B OOW[UH TPOAYKT 1O KPUTEPUsIM,
CaMOCTOSITe/IbHO CPOPMY/TMPOBAHHBIM YYaCTHUKAMU B3aUMO/IeMCTBUSI.

PeryisTUBHBIE YyHHBepCa/IbHbIe yueOHbIe JeiiCTBUS
Camoopranusanus:

BBISIBJIATH TIPO0JIEMBI B )KU3HEHHBIX U YUeOHBIX CUTYyalUsX, TPEOYIOIIUX /IS pPelleHus
bu3MUeCcKUx 3HAHUH;

OPUEHTHPOBAThCS B Pa3/MUHBIX TMOAXO0JAX MPHHATHS PpelleHui (MHIUBHAYa/bHOE,
TIPUHSITHE PeLleHus B TPYIITe, IPUHSITHE PelleHri rpyInoi);

CAMOCTOATE/THO COCTaBJ/IATH AJITOPUTM pellleHus (U3UUeCKoW 3a/jaud WM TJIaHa
UCC/Ie[IOBAaHUsSI C YUETOM MMEOIUXCST PeCYypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh Tpe/ijlaraeMble BapHAHThI PeIlIeHHH;

JlesiaTh BBIOOD 1 OpaTh OTBETCTBEHHOCTD 3a PeIlleHue.

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

[laBaThb aZleKBaTHYIO OL|eHKY CUTYyallUy U Mpe/ijiaraTh I/1aH eé u3MeHeHUs;

OOBSICHATh TIPUUMHBI [JOCTHXKEeHHUs] (HeJOCTM)KEeHUs]) pe3y/bTaToOB JesTelbHOCTH,
JlaBaThb OLIEHKY MPHUOOPeTEHHOMY OIIBITY;

BHOCHUTbH KOPPEKTHUBBI B JIeSITEJTBHOCTE (B TOM UKCJ/ie B X0/ BBITIOJHEHUsI (PHU3UUeCKOTO
WCC/IeIOBaHUST WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENICTB, W3MEHUBLIWXCS
CUTYyalUi, YCTAHOB/IEHHBIX OIMMOOK, BO3HUKILNX TPYAHOCTEH;

OLleHMBATb COOTBETCTBHUE pe3y/ibTaTa LieJid U YC/I0BUSM;

CTaBUTH Ce0s1 Ha MEeCTO JIPyroro 4esioBeKa B XO/ie CIIOpa WM JUCKYCCUM Ha Hay4YHYIO
TeMy, IOHUMaTh MOTUBbI, HAMEPEHHsI U JIOTUKY JpyTroro;

NpY3HaBaTh CBOE TMpaBO Ha OMIMOKY TP pelleHWd (QU3NUecKuX 3ajjau Wi B
YTBepP)KJeHUsIX Ha Hay4yHble TeMbl U TaKoe Ke MPaBo APYroro.

INNPEAMETHBIE PE3YJ/IbTATbBI
K koHIly 00yueHusi B 7 Kj1acce TipeIMeTHbIe Pe3y/bTaThl Ha 0a30BOM YPOBHE [JO/KHBI OTPa)kaTh
copMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHU:

WCTIONb30BaTh TIOHATHS: (U3MUECKHe W XUMHUECKWe SBJIeHUsS, HaOJoeHue,
9KCTIePUMEHT, Mo/leflb, TUTOTe3a, eAUHUIIbI (U3UUeCKUX BeMUMH, aTOM, MOJIeKy/a,
arperaTHble COCTOSIHUSI BelllecTBa (TBEpZOe, KHMIKOe, Ta3000pa3HOe), MeXaHUUeCKoe
JBIDKeHWe  (paBHOMepHOe, HepaBHOMEpHOe,  TIPSIMOJIMHEMHOe),  TpaeKTOpus,
paBHO/IeHCTBYyIOIasi cuia, AedopMmaius (ympyrasi, TulacTUueckasi), HeBeCOMOCTb,
COOOII[AIOIIHEeCs COCY/IbI;

pa3nuyath siByieHus (quddys3us, TeraoBoe ABWKeHNe YaCTHI] BelljeCcTBa, pABHOMepPHOe
JIBIDKeHHe, HePAaBHOMEDHOEe [BIDKEeHHE, WHePLUs, B3aUMO/IeHCTBUE Tes, PAaBHOBECHe
TBEPALIX Te/ll C 3aKpelyIEHHOW OChI0 BpallleHus, Tepefaua [aBAeHUs TBEPAbIMU
TeJlaMU, XKUAKOCTSIMHU U Ta3aMH, aTMocdhepHoe JiaBjieHue, TlaBaHue TeJl, TIpeBpalljeHust
MeXaHUUeCKOM 3HepPTryu) 1Mo OMUCAHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIILITOB,
JIEMOHCTPUPYIOIIUX ZlaHHOe (hHU3UUeCcKoe sIBIeHHE;

pacrio3HaBaTh MposiB/ieHNe U3yUeHHbIX (PU3NUecKUX sIBJIEHUM B OKPY>Kaloll[eM MUpe, B
TOM uucie (u3uyeckue siBJieHUs B TIPUPOJie: TIPUMEpPbI JIBWKEHUs C Pa3TUuHbIMA
CKOPOCTSIMM B >KWBOW W HEXXWBOM TMpHpOjie, AEMCTBHE CU/bl TPeHUs B TMpUpoOJe U
TeXHUKE, B/IMSHHUE aTMOC(EpPHOro /aBjieHWs Ha >KUBOM OpraHW3M, IJlaBaHue phIO,
pblUarv B Tejie Yej0BeKa, MPU 3TOM TIePEBOJUTh MPAKTUUECKYIO 33/lauy B yueOHYIO,
BBIZIEJISITh CYII[eCTBeHHbIe CBOMCTBA (TIPU3HAKKM) PU3NUECKUX SIB/IEHU;

OTUCHIBaTh W3yUeHHbIEe CBOWCTBA Tel U pU3NUecKue sBJIeHUs, UCTIONb3ys (u3nuecKre
Be/IMUMHBI (Macca, 00bEM, TJIOTHOCTH Bell[eCTBA, BPeMs, IMyTh, CKOPOCTb, CpegHSS
CKOpPOCTb, CWJa YNPYrOCTH, CWUa TsDKeCTH, BeC Tesa, CWia TPeHWs, [aBjieHHe



(TBEépZiOTO Tena, >KUAKOCTH, Tas3a), BbITAJKMBaIollasi CWla, MexaHWueckas pabora,
MOILIHOCTb, TIJIEY0 CHJIbl, MOMEHT CWIbl, KO3((ULIMEeHT T0Je3HOT0 [elCTBUS
MeXaHW3MOB, KMHeThuUecKasi U MOTeHLMa bHasi SHeprusi), py OMUCAaHUM MPaBUIbHO
TPaKTOBaTh (PU3NUECKUI CMBIC/T UCIIO/Ib3YEMbIX BeJIMUMH, MX 0003HAUeHUs U eVMHULIbI
¢bu3nuecKUx BeJUUWH, HAXOAWUTb (OPMYJIbl, CBSI3bIBAalOIIMe [aHHYHO (U3UUECKYHO
Be/IMUMHY C [PYTMMM BeJMYMHAMM, CTPOUTH TpadvKu H3Y4YeHHbIX 3aBUCUMOCTeN
bu3nUeCKrx BeJIMUNH;

XapaKTepr30BaTb CBONCTBa Tes, (u3nueckue siBJ€HUST M TIPOLIECChI, HCIO/b3Ys
rpaBu/ia CJI0XKeHUs: CUJl (BAOMbL OAHOW TIpsiMoM), 3akoH ['yka, 3akoH Ilackasns, 3akKoH
Apxumesia, TpaBW/IO paBHOBecHsi pbidara (6si0Ka), «30/10TOe TIPaBUIO» MeXaHUKH,
3aKOH COXPaHEHHsI MeXaHWYeCcKOW 5HepruM, IpU 3STOM [JaBaTb CJOBECHYIO
(¢hopMy/IMPOBKY 3aKOHA U 3aMMChIBaTh €r0 MaTeMaTHyeCcKoe BhIpayKeHUe;

O0BSICHATL (PU3NUECKHe sIBJIEHWs], TIPOIleCChl M CBOKMCTBA Tej, B TOM UYWUCTe U B
KOHTEKCTe CUTYalli MPaKTUKOOPHEHTUPOBAHHOI'O XapaKTepa: BBISB/ATh MPUUUHHO--
C/le/ICTBeHHBIE CBSI3H, CTPOUTH 00BbsICHeHHe U3 1-2 JIOTMUYeCKUX 11aroB C OMopoy Ha 1—
2 u3yueHHbIX CBOWCTBa (U3NUECKUX SIBJAeHUH, (U3MUYeCKUX 3aKOHA WU
3aKOHOMEPHOCTH;

pellaTb pacuéTHble 3afaud B 1-2 [eHCTBUSl, HUCIOJb3ysl 3aKOHbl W (DOPMYJIbI,
cBsi3bIBarolMe (u3UuUecKWe BeJMYMHBI: Ha OCHOBe aHaau3a YC/AOBUS 3a/auu
3aMuchiBaTh KpaTKOe YC/IOBUe, MOACTaB/AATh (H3UUeCKre BeJWYMHbI B (OPMYJIbI U
TIPOBO/IUTH PACUéThl, HAaXOAWUTL CIIPABOYHBIE [aHHBIE, HEOOXOAWMBIe [Jis pelleHus
3ajjau, OL|eHWBATh PeaCTUUHOCTh MOMy4YeHHO! (hPH3HMUYeCKOl BeJTMUKHbI;
pacrno3HaBaTh TMpOO/eMbl, KOTOpble MOKHO PpEIIWTh TP TIOMOIIM (DHU3UUeCKUX
METOZIOB, B OINWCAaHUM WCCIe[OBaHUSI BBIJIE/IATh TIPOBepsieMoe  TpeJIio/ioKeH e
(rumoTe3y), pa3/iMuaTh ¥ WHTEPIPeTUPOBATh IOJyYeHHBbIM pe3ysbTaT, HaXOAWUThb
OILIMOKHY B XO/Ie OTIbITa, /le/laTh BHIBO/IBI 110 €r0 pe3ysbTaTaM;

TIPOBOZIMTDL OIILITHI TI0 HAO/MIO/IeHNI0 (PU3NUECKUX SIBJIEHHN WM (PU3NUECKHUX CBOMCTB
Tesl:  (OPMy/MPOBaTh TpOBepsieMble TIPEATIONIOKeHHsl, COoOUpaTh YCTAaHOBKY U3
TIpe/IJI0’KeHHOT0 000PY/J0BaHUS, 3aMMUCHIBATE X0/ OMbITa U (POPMY/TUPOBATh BBIBO/IbI;
BBITIOJTHATE TIPSIMble U3MEPEHUs] pacCTOSHUSI, BpeMeHU, MacChl Tesa, 00béMa, CHMBI U
TeMIlepaTypbl C WCII0/b30BaHUEM aHAJI0TOBBIX M IU(POBBIX MPUOOPOB, 3arMCHIBATh
TOKa3aHUsI IPUOOPOB C YUETOM 3a/JaHHOUM aOCOTFOTHOM MOTPEITHOCTH W3MepeHNH;
TIPOBO/IUTh WCC/IefloBaHUE 3aBUCUMOCTH OJJHOW (M3MUeCKO BeIUUMHBI OT JPYroul C
VICTI0/Ib30BaHKEM MPSIMBbIX U3MepPeHnH (3aBUCUMOCTH MyTU PaBHOMEPHO JIBKKYILETOCS
Tesa OT BPeMeHU [BI)KEHUs Tejla, CUJIbl TPeHUsl CKOJIb)KeHUs1 OT Beca Tesla, KaueCcTBa
00paboTKM TIOBepXHOCTeH Tel U He3aBUCHMOCTH CWIbl TPEHHWS OT TUIOIIau
COTIDUKOCHOBEHHsI TeJl, CU/Ibl YIPYTrOCTU OT y[JWUHEHUs TIPY)KUHbI, BbITaIKWBaroL[ei
cubl OT 00béMa TIOTPYKEHHOW YacTH Tejla W OT IUIOTHOCTH JKUAKOCTH, eé
HEe3aBUCUMOCTH OT TUIOTHOCTH Teja, OT TJAyOWHBI, HA KOTOPYIO TIOTPY>KEHO TeJIo,
YC/IOBUM TJIaBaHUS TeJ, YCJIOBHUM paBHOBeCHsI pbluara M OJIOKOB), yuaCTBOBATh B
TJIaHUPOBaHUM  yueOHOro HCC/iefloBaHUs], COOMpaTh YCTAaHOBKY U  BBITIOJHSATD
V3MepeHusi, Cieflysl TIpeJi/IoKeHHOMY TJlaHy, (PUKCUpOBaTh pe3y/bTaTbl MOTYyYEHHOU
3aBUCUMOCTH (DHU3WUYECKUX BeMUMH B BUJe TIPeJJIOKeHHBIX Tabmui] U rpadukos,
Jlenath BBIBO/IBI 110 pe3y/ibTaTaM HCCeJOBaHus;

MPOBOJUTL KOCBEHHbIe U3MepeHHsi (U3NUYeCKHUX BeIUUrH (TJIOTHOCTh BelllecTBa
JKUKOCTU UM TBEpJAOro Teja, CWia TPeHUs CKOJIbXKEeHHWs, [jaBleHue BO3JyXa,
BbITQ/IKMBAlOIllas CWia, [JeHCTByIOLas Ha TMOTPY)XKEHHOe B JKUAKOCTb TeJIo,
KO3((QULIMeHT TO/e3HOro JeMCTBUSI MPOCTBIX MeXaHU3MOB), C/ieflysi TpeJIoKeHHOU
WHCTPYKLIMM: TIPY BBITIOJTHEHUM U3MepeHU coOMpaTh 3KCIepuMeHTalbHYI0 YCTaHOBKY
Y BBIUMC/ISITh 3HaUeHVe MCKOMOW Be/TMUKHBI;



cobsofaTh TpaBUIa TeXHWKA Oe3oracHOCTH T1ipu  pabote ¢ JylabopaTOpHBIM
obopyJoBaHueM;

yKa3blBaTh TIDUHLUIBI AeWCTBUSI TIPUOOPOB U TeXHUUECKWX YCTPOWCTB: BeCHl,
TEePMOMETp, AMHaMOMETp, COOOII[aroIIecs: COCy/ibl, bapOMeTp, pbluar, TOJBW>KHBIA U
HeTIOZIBYDKHBIN 0JI0K, HaK/TOHHAS TIJIOCKOCTH;

XapaKTepr30BaTh TIPUHIUTIBI /I€ACTBUS W3YUYEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOUCTB C OMOpPOM Ha WX OMucaHus (B TOM UHWC/e: TOAUIMITHUKYH, yCTPOMCTBO
BOJZIOTIPOBO/IA, THPABIMUECKUM TIpecc, MaHOMeTp, BLICOTOMEp, TOPIIHEBON Hacoc,
apeoMeTp), MCTIOJb3ysl 3HAaHUS O CBOMCTBAX (PU3MUECKUX SIBJIEHUM U HeoOXOANMbIe
¢du3nyeckre 3aKOHbI U 3aKOHOMEPHOCTH;

MPUBOAUTL TIpUMepbl (HaXxoAuTh HWHGOPMAIMI0O O TIpUMepax) IIPaKTUYeCcKoro
WCTI0/Tb30BaHusT (DU3MUECKUX 3HAHWM B TIOBCEAHEBHOW >KM3HH [/ oOecrieueHust
Oe3omacHOCTM TIpU OOpalleHuu C TpubopaMyd U TeXHUYEeCKHMH YCTPOHCTBAaMH,
COXpaHeHUs 3/0pPOBbsI U COOMIO/IEHWST HOPM  JKOJIOTMUECKOTO TIOBEeJIEHUS B
OKpY’Katolllel cpefie;

OCYIECTB/ISATH OTOOP WCTOUHUKOB HH(MOpMaluu B VIHTepHeTe B COOTBETCTBUU C
3a/lJaHHBIM TTOMCKOBBIM 3allPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAaHUM U MyTéM CpaBHEHUS
Pa3/IMYHbIX UCTOYHUKOB BBIZIE/ISITH MH(POPMALIMIO, KOTOpast SIB/SIeTCST TPOTUBOPEUNBOMA
WA MOJKeT ObITh HeJJOCTOBEPHOM;

WCTIO/Tb30BaTh TIPU BBITIOJHEHWH YueOHBIX 3a/laHUM HayuHO-TIOMY/ISPHYIO JINTEPaTypy
(GU3UUECKOTO COZIepP)KaHUsl, CIIPaBOYHbIEe MaTepHasbl, pecypchl cetu VIHTepHer,
B/IQ/IeTh TIPUEMaMH KOHCTIEKTHPOBAHUS TeKCTa, TpeoOpa3oBaHus uHGOpMaIvu U3
O/THOM 3HAKOBOW CHUCTEMbI B [IPYTYIO;

co3/laBaTh COOCTBeHHbIe KpaTKHe MUCbMeHHbIe U YCTHbIe CO0ObIeHrss Ha OCHOBe 2—3
HMCTOYHUKOB MH(OpPMaI[UU (PU3NUYeCcKOro COo/ep>KaHus, B TOM YKC/Ie MyOJUYHO JiesiaTh
KpaTKue cOooOIIleHus1 0 pe3y/bTaTaxX IMPOeKTOB WK yueOHbIX UCC/eJOBaHUH, TIPU 3TOM
IrPaMOTHO WCIIO/b30BaTh U3yUeHHbIM TIOHATHUMHBIA arapaT Kypca (U3UKH,
COTIPOBOJKAATH BBICTYII/IEHHE TIpe3eHTalvel;

TIPY BBITMIOTHEHUM YUeOHBIX MMPOEKTOB W WCC/IeZ0BAaHUM pacripefiesisiTb 00si3aHHOCTH B
rpymre B COOTBETCTBUU C MOCTaB/I€HHBIMU 3a/ladyaMH, C/IeIUTh 3a BbITIOJIHEHUEM T1/laHa
JeNCTBUH, aZieKBaTHO OIleHWBAaTh COOCTBEHHBIH BK/IaJ, B JeSTeIbHOCTb TPYIIIIbI,
BLICTPanBaTh KOMMYHUKAaTUBHOE B3aUMOZeMCTBYe, YUHUThIBasi MHEHHE OKDPY KalOIIUX.

K xoHIily oOyueHuss B 8 Kjacce rpegMeTHble pe3y/bTaThl HA 0a30BOM YpPOBHE [IOJDKHBI
oTpakaTb C(hOPMUPOBAHHOCTb y 00yUaroIUXCsi yMeHUH:

WCTI0JIb30BaTh TOHATHS: Macca U pa3Mepbl MOJIEKYJ, TelJIoBOoe ABM)KEHWe aTOMOB U
MOJIeKY/l, arperaTHble COCTOSIHMSI BellleCTBa, KPUCTa/IMuecKhue U aMop(QHble Terna,
HaChIeHHbIA U HeHaChIl|eHHbIN Map, BAaXXHOCTh BO3/lyXa, TeMIiepaTypa, BHyTPeHHSs
SHeprus, TeIJIOBOM JIBUraTesb, 3J1eMeHTapHbIN 3/IeKTPUUeCKUN 3apsif, /eKTpUUecKoe
1rojie, TIPOBOJAHUKUA W [IW3/I€KTPUKH, TOCTOSHHBIN 3/1IeKTPUYECKU TOK, MarHHUTHOe
ToJie;

pasnuuaTh sB/IeHUs1 (Ter/ioBOe pacIlMpeHue W C)KaTue, Teluionepefaya, TeryioBOe
paBHOBecHe, CMauvMBaHWe, KanWUIsIDHble SIBJE€HWs, UCIapeHue, KOHJeHCalys,
T71aB/ieHue, KpUcCTa/im3alusi  (OTBepJeBaHHe),  KWUIeHWe,  Telliorepeaaua
(TersonpoBOJHOCTb, KOHBEKL[Us, W3/lyueHre), 3/eKTpu3alys Tes, B3auMo/|elCTBUe
3apsifioB, MeWCTBUS 3/IeKTPUUYECKOTO0 TOKa, KODOTKOe 3aMblKaHWe, B3auMOJelCTBUe
MarHuTOB, JieiCTBMe MarHUTHOTO I10Ji1 Ha MPOBOJHUK C TOKOM, 3/IEKTPOMarHUTHast
WH/YKLUS) TI0 OIMCAHMI0 MX XapaKTepHbIX CBOMCTB M Ha OCHOBE OIBITOB,
JIeMOHCTPHUPYIOILIMX JaHHOe (pr3rueckoe siBJIeHUE;

pacrio3HaBaTh MposiB/ieHHe U3yUeHHbIX (PU3NUecKuX siBIeHUM B OKPY)Kaloll[eM MUpe, B
TOM uuc/ie (U3NUecKde sIBJIeHUSI B TIPUpOJie: TIOBEPXHOCTHOE HaTsDKeHWe U



KanuJIsIpHble  siB/IeHUs] B TIpUPOJie, KPUCTA/UIbl B Tipupoje, usnyueHue CoJHIIa,
3aMep3aHye BOJOEMOB, MOPCKHe Opu3bl, 0Opa3oBaHHWe pOChI, TyMaHa, WHes, CHeTa,
3/IeKTpUYeckre siBjieHusi B aTrMmocdepe, 5/1€KTPUUECTBO JKMBBIX OPraHW3MOB,
MarHUuTHoe mose 3emiad, Apeid MOACOB, POJib MarHUTHOTO TOMS /ISl JKU3HU Ha
3emsie, TIO/IIPHOE CHSIHUE, TIPU 3TOM T€PeBO/IUTh TPAKTUUECKYIO 33/jauy B yueOHYIO,
BbIZIeJISITh CYI[eCTBeHHbIe CBOMCTBA (TIPU3HAKKM) (PU3NUECKUX SIBJIEHU;

OTMChIBaTh M3yUeHHbIe CBOMCTBA Tel U (pr3rueckue siBJIeHUs], UCTIOMb3Ysl (pU3nuecKre
Be/IMUMHbI (TemriepaTtypa, BHYTDEHHsISI SHeprusi, KOJIMUYeCTBO TeIUIOThI, y/esbHast
TEIVIOEMKOCTb ~ BeIlleCTBa, YyJedbHas TeIyioTa TIUIaBleHusi, y/e/lbHasi Teryiora
napoobpa3oBaHusl, yAeabHas TeIyioTa CrOpaHUs TOIUIMBA, KO3(QHUIMEHT I0JIe3HOr0
JIeViCTBUSI TeIJIOBOM MalllMHbl, OTHOCUTEe/IbHAsI B/IaXXKHOCTb BO3/yXa, 3/IeKTPUUeCKU
3apsi[i, Cuaa TOKa, 3/eKTpUYecKoe HarpsbkeHde, COTpOTHB/IeHUEe TIPOBOJHKMKA,
y/leflbHOe COTIPOTHBJIEHHE BeIeCTBa, paboTa M MOIIHOCTD 3/IEKTPUYECKOTO TOKA), TIpH
OTNMCAHWM TIPaBUbHO TPAKTOBaTh (MU3NUYECKHUN CMBICI HCHOAb3yeMbIX BEJIMUMH,
0003HaueHUsT ¥ eAUHULILI PU3NUECKUX BeTMUMH, HaXOAUTh (YOPMYJIbI, CBSI3bIBAIOIIE
JaHHYI0 (U3NYeCKyl0 BeJUUMHY C [APYTMMU BeJWYMHAMU, CTPOUThH TpaduKu
M3yUYeHHBIX 3aBUCUMOCTeN (pU3NUeCcKuX BeJTMUNH;

XapakTepu3oBaTb CBOMCTBA Tes, (U3UUeCKHWe SBIEHHWS W TPOLIECChl, MCMOJb3ys
OCHOBHbIE TIOJIOXKEHUS] MOJIeKY/ISIPHO-KMHEeTUYEeCKO TeOopHUr CTPOEeHMsl BellecTBa,
TIPUHLIAIT CyTIepINO3ULMM To/ield (Ha KaueCTBEHHOM YDOBHe), 3aKOH COXpaHeHusi
3apsza, 3akoH OMa [ yyacTKa Lernu, 3akoH [Dxoysis—J/leHlla, 3aKOH COXpaHeHUs
SHepruu, TMpU 3TOM JlaBaTb CJIOBECHYHO (PODMYJIMPDOBKY 3aKOHa M 3alMChIBaTb €ro
MaTeMaTHuecKoe BbIpa)KeHHe;

00BSICHATH (hM3MUecKHe TPOLeCChl M CBOMCTBA Tes, B TOM UKCAe U B KOHTEKCTe
CUTyal[dii  TIPaKTUKOODUEHTHPOBAHHOTO  XapaKTepa:  BBISBASATh  MPUYMHHO-
CJ/lefiICTBeHHbIe CBSI3U, CTPOUTH 00BsicHeHHe U3 1—2 JIorMuecKux 11aroB ¢ oropou Ha 1—
2 WU3y4YeHHBIX CBOWCTBa (hM3UUECKUX SIBJIeHUM, (PU3NUECKUX 3aKOHOB WU
3aKOHOMEpHOCTeH;

pelllaTh pacuéTHble 3afaud B 2-3 [eHCTBUS, WUCIOJb3ysl 3aKOHbl W (POPMYJIbI,
CBsI3pIBalOLMe (pU3MUeCKHe BeJMYMHBI: Ha OCHOBE aHajau3a YC/IOBUS 33/lauM
3anuchbiBaTh KpaTKOe YC/IOBUe, BBISB/SATh HEOCTATOK JAHHBIX /I pelleHus 3a/jauu,
BBIOMpATh 3aKOHBI ¥ (hOPMYJIbI, HEOOXOJUMBIE ISl €€ pelleHus], POBOJUTb PACUYETHI U
CpaBHUBATH I0/yueHHOe 3HaueHHe (Hr3UUYeCcKol BeJIMUMHBI C U3BeCTHBIMU JJAHHBIMU;
pacrio3HaBaTb MpoO/ieMbl, KOTOpPble MOXKHO PpEIIUTb TPU TIOMOLU (DHU3UUeCKUX
METO/IOB,  WCMO/b3ysl  OMWCaHWe  MCC/e[iOBaHWS,  BbIAENSATH  IPOBepsieMoe
Mpe/iNo/ioKeHre, OLIeHWBATh TPaBU/IbHOCTL TIOpsiiKa TIPOBeJEHUs] MCC/ie[lOBaHUs,
JleniaTh BLIBO/IbI;

TIPOBO/IMTH OTBITHI TT0 HAOJIOIEHUI0 (PU3NUEeCKUX SBJIEHUM WK (PU3NUECKUX CBOMCTB
Tes (KarmwiisipHble sIB/IeHWsI, 3aBUCUMOCTh JIaBJIeHWsS] BO3[yXa OT ero o0ObéMa,
TeMIiepaTyphbl, CKOPOCTH TpOLiecca OCThIBAHUsI U HarpeBaHUsl TIPU U3/TyueHUU OT LiBeTa
v3jyyatomier  (TOrJiollaroliei) TMOBepPXHOCTH, CKOPOCTb HCIMapeHusi BOJblI OT
TeMIeparypbl JKUAKOCTU M TIUIOLAJU €€ TIOBepXHOCTH, »J7eKTpy3alus Ten U
B3aUMO/IEMICTBUE 3/IEKTPUUECKUX 3apsi/ioB, B3aUMO/IeHCTBUE TOCTOSIHHBIX MarHUTOB,
BU3yaM3al[ysi MarHUTHBIX T0JIei TTIOCTOSTHHBIX MarHUTOB, J€MCTBUSI MAarHUTHOTO T0JIS
Ha TPOBOJHMK C TOKOM, CBOMNCTBa 3/IeKTPOMAarHuTa, CBOMCTBa 3/IeKTPO/JBUraTesis
TIOCTOSTHHOTO TOKa): (hOpMy/MpOBaTh TIpOBepsieMble TIPeATIONOKeHHs, CcoOHpaTh
YCTAaHOBKY W3 TMPeJJIOKeHHOro 00OpyZOBaHMs, OIMCHIBATH XOZ OMNbITA U
¢dbopmMyMpoBaTh BHIBOALI;

BBITOJIHAATE TIPsiMble W3MepeHUsl TeMIlepaTypbl, OTHOCUTe/NbHON B/IaXKHOCTU BO3/YyXa,
CU/Ibl TOKAa, HarpspKeHWsl C MCI0JIb30BaHWMEeM aHa/oroBbIX TIPUOOPOB M JAaTUMKOB



bu3NUeCKUX BeJIMUMH, CPABHMBATh pe3y/bTaThl WU3MepeHUN C Y4eéTOM 3alaHHOM
abCo/TFOTHOM MOTPeIHOCTH;

MPOBO/IUTh WCC/Ie[iloBaHUE 3aBUCUMOCTH OJHOM (DM3MUeCKOM BeMUMHBI OT APYTrou C
WCII0/Ib30BaHKeM MPSIMbIX U3MepeHHH (3aBUCUMOCTb COMPOTUB/IEHUs MPOBOJHMKA OT
ero JJIMHBI, TJIOL[aZI TIOTIePEeUHOr0 CeueHHrsl U YZe/bHOTO COMPOTHB/IEHUS BelleCTBa
MPOBO/IHUKA, CUJIbI TOKA, UAYIIEr0 Uepe3 MPOBO/IHUK, OT HAMpsDKeHUs] Ha TIPOBO/IHKKe,
WCC/ie/JoBaHWe TI0C/e/IoBaTe/IbHOTO W Tapasijie/IbHOTO COe/lMHeHUI TIPOBOJHUKOB):
TJIaHUPOBaTh MCC/IeIoBaHWe, COOMPATh YCTAaHOBKY U BBITIOJHATb U3MEPEHUs, CIeays
Tipe/I/I0}KeHHOMY TUIaHy, (PUKCUpPOBaTh pe3y/bTaThl MOTYUeHHON 3aBUCUMOCTH B BHjle
TabuLl ¥ rpadUKoB, enaTh BIBOALI 110 pe3yJibTaTaM UCC/ieI0BaHMUs;

MPOBOJUTHL KOCBEHHbIe H3MepeHusi (U3NUecKHUX BeJWYMH (y[enbHasi TerjoéMKOCThb
BellleCTBa, COMPOTUBJIEHWEe TPOBO/IHUKA, pab0Ta U MOIHOCTh 3JIEKTPUUYECKOTO TOKA):
TJIaHUPOBaTh W3MepPEeHHs, COoOMpaTh 3KCIIEPUMEHTA/IbHYH) YCTaHOBKY, C/IeAys
Tipe/I/I0)KeHHOW WHCTPYKLIMH, U BBIYUC/IATh 3HaUeHUe BeJIMUUHbI;

coOsofaTh TIpaBWIa TEXHUKA Oe30macHOCTH Tipu  pabore ¢  J1abopaTOpPHBIM
obopy/ioBaHuEM;

XapaKTepHu30BaTh TIPUHLIUAIBI 1eHCTBUST HW3YUYeHHbIX TPUOOPOB U TeXHUUYECKUX
YCTPOMCTB C OMOPOM Ha WX OMMCaHHUSA (B TOM UHMC/e: CACTEMa OTOIUIEHUS [JOMOB,
TUrpOMeTp, TMapoBasi TypOWHa, amMriepMeTp, BOJIbTMETD, CUETUMK 3/IeKTPUUYECKON
JHEPTuH, 3JIeKTPOOCBETUTe/IbHble TMPHUOOPBI, HarpeBaTe/bHbIE 3JIEKTPONPHUOODPHI
(mpuiMepbl), 3/IeKTpUUECKUe TpeJoXPaHUTeMH, 3/1eKTPOMAarHuT, 3JeKTPOJBUTaTe/ b
MOCTOSIHHOTO TOKA), WCIOJ/Ib3ysl 3HaHWS O CBOMCTBaxX (U3UUECKUX SIBJeHUM U
HeoOXoiMbIe (hHU3UUeCKHe 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTbIe TEXHUUYECKHE YCTPOMCTBA W HM3MEpHUTe/bHbIE TMPHOOPHI MO
CXeMaM U CXeMaTHYHbIM PUCYHKAM (PKUIKOCTHBLIN T€PMOMETp, TEPMOC, TICUXPOMETP,
TUTPOMETp, ABUrare/b BHYTPEHHErO CrOpaHusi, 3/IeKTPOCKOI, PeocTar), COCTaBJSATh
CXeMbl 3/IeKTPUUECKUX Liefeld C Moc/e0oBaTe/IbHbIM U Tapasiie/bHbIM COelMHEeHUEM
3/IEMEHTOB, pa3/inyasi yC/I0BHbIe 0003HaUeHUs 37IeMEeHTOB JIeKTPUUECKUX Tiernel;
MPUBOJUTL TMpUMepbl (HaXOJuTh UH(POpPMAIMI0 O TIpUMepax) IPAKTUUeCKOro
WCTIONb30BaHUST (PU3UUECKUX 3HAHWM B TIOBCEHEBHOW >XM3HM i1 00ecrieueHust
Oe3omacHOCTM TIpM OOpalleHud C TpubopaMyd U TeXHUYECKHMH YCTPOHCTBAaMH,
COXpaHeHUs1 3/0pOBbs U  COO/MIO/IEHUST HOPM  3KOJIOTHUECKOTO TIOBEJIEHUS B
OKpYKarolllel cpefie;

OCYILeCTBJISITh TOMCK HWH(pOpMaLM (U3NUecKoro cojepkaHusi B VIHTepHeTe, Ha
OCHOBe HMEIOLMXCS 3HAaHWW U MYyTEM CpaBHEHWS [OTIOJIHUTENbHbIX HCTOYHUKOB
BbI/IeIATh WMH(OPMALIMIO, KOTOpasi SIB/SEeTCS TPOTUBOPEUMBOM WM MOXKET ObITb
He/JJ0CTOBEPHOMU;

WCTIO/b30BaTh TIPH BBITIOJTHEHUH YUeOHBIX 3a/laHUi HayUHO-TIOMYJISIPHYIO JIUTEPATYPY
¢bu3MUecKOro cojiep)kaHusi, CrIpaBOYHble MaTepuasbl, pecypcbl cetd VHTepHeT,
BJQ/IeTh TPUEMaMH KOHCIIEKTUPOBAHUsI TEeKCTa, TpeoOpa3oBaHus HHGOpMAIMKU U3
O/THOM 3HAKOBOW CHUCTEMBI B [IPYTYIO;

co3/jaBaTh COOCTBEHHble TMCbMEHHbIe U KpaTKhe YCTHble cCoo0ijeHus, 00001as
VMH(bOpMaLMI0 U3 HEeCKOJbKUX MCTOYHUKOB (PM3MUYECKOT0 COZeprKaHWs, B TOM 4YUCJIe
nyO/MYHO  TIPeACTaBisATh  pe3y/ibTaThl TPOEKTHOM WM MCCJIe/I0oBaTeTbCKOU
JlesiTe/IbHOCTH, TIPY 3TOM T'PaMOTHO HCII0JIb30BaTh W3YUYeHHbIN MOHSATUMHBIN arrapar
Kypca (pU3uKH, COTIPOBOXK/IATh BLICTYIIJIEHUE TIpe3eHTalluel;

TIPYU  BBITIOJIHEHWU YUYeOHBIX TPOEKTOB U HCC/AeOBaHUN (U3UUYECKUX TIPOI[eCCOB
pacripefiesiith 00SI3aHHOCTU B T'PYyIIe B COOTBETCTBMU C TMOCTaBJEHHBIMU 3a/lauaMHy,
C/IeUTh 3a BBIMIOJTHEHWEM I1/laHa [eHCTBUH M KOPPEKTHUPOBaTh €ro, a/leKBaTHO



OLl€HUBAThb COOCTBEHHBIN BK/Ia[ B AedaTe/IbHOCTb T'pYIIIIBI, BBICTPaMBATb
KOMMYHHKATHBHOE B3aHMOAeﬁCTBHe, MPOABJIAA TOTOBHOCTb pa3pelldTb KOH(bJ'II/IKTBI.

K xoHiy obyueHusi B 9 Kjiacce rpefMeTHble pe3y/bTaThbl Ha 0a30BOM yYpOBHe OJKHbBI
oTpakaTb C(hOPMHUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUH:

WCTIOMb30BaTh TIOHSTHS: CHUCTEMa OTCUéTa, MaTephajbHas TOUKa, TPaeKTOpHs,
OTHOCHTE/IbHOCTb MeXaHUUeCKoro ABWKeHus, fedopmauus (yrpyras, niacThuyeckas),
TpPeHue, L|eHTPOCTPEMUTE/bHOe YCKOpeHHe, HEeBeCOMOCTb U TeperpysKd, LIeHTp
TSDKECTH, abCOMIOTHO TBEpZOE Teso, IIeHTP TSDKeCTU TBEPAOTO Tesa, PaBHOBECHe,
MexXaHUueckKde KoyiebaHMST U BOJIHBI, 3BYK, UWH(GPa3ByK U  yIbTPa3BYK,
3/IEKTPOMarHUTHbIe BOJIHBI, I1IKaja 37eKTPOMarHWTHBIX BOJIH, CBeT, O/M30pPYKOCTb U
JJAJIbHO30PKOCTh, CTMEeKTPbl MCIyCKaHWs M TIOTJ/IoNleHus, anbda, OeTa- U ramma-
W3/TyUYeHusi, U30TOIIb, siZiepHasi SHepreTHKa;

pa3/iuyath siBjieHWs] (PaBHOMEPHOe ¥ HepPaBHOMEpPHOe TPSIMOJIMHENHOe JIBWKEeHUe,
PaBHOYCKOPeHHOe TIPSIMOJIMHelHOe ABWKeHre, CBOOOJHOe MajieHue Tejl, PABHOMEpPHOe
JBIDKEHUEe T10 OKDY)KHOCTH, B3aUMOJEWCTBUE Tes, peakTUBHOE [IBID)KEHUe,
KosiebaTeslbHOE /IBIDKEeHWe (3aTyXaroljie W BbIHY)K/IeHHble KosiebaHWUsI), pe30HaHC,
BOJIHOBOE JIBIKEHHWe, OTpa)keHHWe 3ByKa, TMpsIMOJMHeNHHOe pacIlipocTpaHeHue,
OTpakeHUe U TIpeioMJ/IeHHe CBeTa, M0JIHOe BHyTPeHHee OTPa)KeHUe CBeTa, Pa3/ioyKeHHe
Oenoro cBerta B CIEKTP U CJIO)KeHWEe CIIeKTPAIbHBIX I[BETOB, JUCIIEPCUsI CBeTa,
eCTeCTBeHHasl PaIM0AKTUBHOCTb, BO3HUKHOBEHHE JIMHEHUATOrO CIeKTpa W3/TyUYeHuUs )
M0 OMMCAHUIO0 WX XapaKTePHBIX CBOWCTB W HAa OCHOBE OIBITOB, J€MOHCTPUPYIOLIUX
JlaHHOe (pr3rueckoe sIBJIEHUE;

pacrio3HaBaTh MPOsiB/ieHUe U3yueHHbIX (PU3NUeCKUX sIBJIEHUH B OKpY»KarolljeM Mupe (B
TOM uuc/e ¢hu3nUecKre sB/I€HUSI B TIPUPO/Je: TIPUWIMBLI U OTJIUBBI, [BWKEHHE TIIaHeT
ConHeuHOM CHCTeMbI, PeaKTUBHOE ABMKeHMe KUBBIX OpraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHre, CelicMUueckue BOJIHBI, IIyHaMM, 9XO, LiBeTa Tel,
ONTUUECKWEe  sIBJIEHUsT B  Mpupoje, OuosorMueckoe  JeiCTBHE  BUAWMOTO,
yAbTpadro/eTOBOrO0 M PEHTTeHOBCKOTO U3/My4YeHUl, eCTeCTBEHHBIM paJl0aKTHUBHBIN
¢doH, KOCMHUECKWe JIy4d, pPaJUOAKTHBHOE W3/IyuyeHHe TIPUPOAHBIX MUHEPAsOB,
JleficTBUe paiIM0aKTHUBHBIX M3yUeHUI Ha OpraHu3M 4ejioBeKa), TPU 3TOM TepeBOAUTh
MPaKTHUEeCKYI0 3aZiauy B yueOHYIO, BBIJE/STb CyI[eCTBEHHbIe CBOWCTBA (TIPHU3HAKH)
bu3MUeCKUX SIBIEHU;

OTMChIBaTh M3yUeHHbIe CBOMCTBA Tel U (pr3nueckue siBJIeHUS, UCTIONb3Ysl pU3nUecKre
Be/IMUMHBI (CpeJHsIsi U MTHOBEHHasi CKOPOCTh TeJjla TIPpY HePaBHOMEDPHOM IBIKEHUH,
yCKOpeHHe, TepeMellleHue, MyTh, YIJIOBass CKOPOCTb, CH/a TPEHUs, CW/Ia YIPYTrOCTH,
CWla TsDKeCTH, YCKOpeHWe CBOOOJHOTO TMajieHusl, BeC TeJja, UMITY/IbC Tesa, UMITYJIbC
CHJTbI, MeXaHWUeCKasi paboTa ¥ MOI[HOCTbh, TTOTeHI[Ua/IbHAsl SHEPTHs Tesa, TIOAHSITOTO
HaJl TIOBePXHOCTBIO 3eMJIU, TIOTeHI[Ma/bHast SHePTUsi CKAaTou MPYKUHbI, KWUHeTUYeCKast
SHEprvsl, TIOJIHasi MeXaHWuecKas SHeprusi, TMepuof, U 4YacToTa KosiebaHWi, [AMHa
BOJIHBI, TPOMKOCTb 3BYyKa M BbICOTAa TOHa, CKOPOCTb CBeTa, IOKa3aTe/ib MpeoM/IeHus
cpefibl), TIPU OMMWCAHWHN TPaBUIBHO TPaKTOBaTh (DU3MUECKUNM CMBICT HCTIOIb3yeMbIX
Be/IMUMH, O00O03HaueHHs] U eJUHULIbI (PU3UUYECKUX BeJMUMH, HaXOAUTh (OpMYJIb,
CBSI3bIBAKOLI[ME JIaHHYIO (DU3MUECKYH0 BeJIMUMHY C APYTUMH BeWYMHAaMH, CTPOUTh
rpadvKu U3yueHHbIX 3aBUCUMOCTel (hH3UUeCKUX BeUYUH;

XapaKTepr30BaTh CBOMCTBA TeJl, (M3NUeCKHe SIBJIEHUSI U MPOLIeCChI, UCIOJIb3ys 3aKOH
COXPaHeHHsl SHePryH, 3aKOH BCEMUDHOTO TATOTeHUs, TPUHLIUI CYTePHO3ULIMUA CUJI,
TIPUHLUI OTHOCUTeNbHOCTU ["anuiesi, 3akoHbl HbI0TOHA, 3aKOH COXpaHeHUs UMITYJ/IbCa,
3aKOHbl OTpa)kKeHWsI U TIpeJIOMJIeHHs] CBeTa, 3aKOHbl COXpaHeHWs 3apsifloBOr0 U
MaccoBOTO uuCe/ll TIpYU SiZIepHBIX peaklusiX, Tpd 3TOM [laBaThb CJIOBECHYIO
(dbopMyMPOBKY 3aKOHA U 3alTMChIBaTh €0 MaTeMaTUueCKoe BbIpa)KeHUe;



00BSICHATh (hM3MUecKUe TIPOLeCChl M CBOMCTBA Tesl, B TOM UKCIe U B KOHTEKCTe
CUTyalMll  TPaKTUKOODUEHTHMDOBAHHOTO  XapakKTepa:  BbIBASATb  MPUYMHHO-
C/leICTBEHHBIE CBSI3H, CTPOUTh 00BsICHEHHEe U3 2—3 JIOTUUECKHX II1aroB C OIOpPOi Ha 2—
3 U3yueHHbIX CBOWCTBA (PU3MUECKUX SIBIEHUM, (PU3NYECKUX 3aKOHOB WJIU
3aKOHOMEpHOCTeW;

peliaTh pacyéTHbIe 3a7,auu (OMUPAKOIMecs: Ha CUCTeMY U3 2—3 ypaBHEHUM), UCTIO/b3Ys
3aKOHbl M (hOpMyJibl, CBsi3bIBarolue (M3UuyecKre BeMUYMHBI: Ha OCHOBe aHaiu3a
yC/IOBUsI 3a/jlaud 3alkChiBaTh KpaTKOe YC/AOBHe, BBISBASATh HeJOCTalollye WId
130BITOUHbIE aHHBIE, BHIOMpPATh 3aKOHBI U (OPMYJIbI, HEOOXOJUMbBIe [IJISI pelleHus,
MPOBOJUTHL pAacuéTbl W OLIEHWBaTh PpeaMCTUYHOCTb II0JIyUeHHOTO 3HAueHUsl
(h13MUeCcKoi BeTMUMHBI;

pacro3HaBaTh MpoOeMbl, KOTOpPble MOXKHO PpEIINTh TPH TIOMOIH (HHU3UUeCKUX
METO/IOB,  WCMO/b3ysl  OMWCaHWe  MCC/e[iOBaHUs,  BbIENSATh  IIpPOBepsieMoe
TIpeArono)KeHre, OLleHWBaThb MPaBW/IBHOCTb TIOPsiIKA TPOBeZleHHsl MCCJIeloBaHMUs,
JleJ1aTh BBIBO/IbI, UHTEPIPETUPOBATh Pe3y/IbTaThl HAO/IIO/IEHHI U OTTbITOB;

TIPOBOZIUTDL OTILITHI TI0 HAO/MIO/IeHHI0 (PU3NUECKUX SIBJIEHUN WM (PU3NUeCKUX CBOMCTB
Tesl (M3ydyeHHe BTOPOro 3akoHa HbIOTOHa, 3aKOHa COXpaHeHHWsl SHePruH, 3aBUCUMOCTh
repro/ia KoyiebaHuil MPy)KUHHOTO MasiTHUKA OT MacChl TPy3a U XKECTKOCTH TIPY>KUHBI U
HEe3aBUCUMOCTb OT aMIUIUTY/bl MajbiX KojebaHWiA, PSIMOIMHEHOe pacripocTpaHeHre
CBeTa, pa3/iokeHWe O0esioro cBeTa B CIEKTpP, W3yueHWe CBOWCTB W300pakeHWs B
TJIOCKOM 3€pKajie W CBOMCTB W300pakeHWs TipefMeTa B coOuparoliell JvH3e,
HaO/MoieHre CIVIOIHBIX W JIMHEMYaThIX CIEeKTPOB W3J/IyueHHs): CaMOCTOSITeNbHO
cobupaTk yCTaHOBKY M3 U30LITOUHOTO Habopa 000py/10BaHUsl, OMTUCHIBATE X0/ OMBITA U
€ro pe3y/bTaThbl, POPMYIUPOBAThH BLIBO/BI;

MIPOBO/IUTh TIpM HeOoOXOAMMOCTH CepUI0 TIPSMBbIX W3MepeHHWH, oripejiefisis CpefiHee
3HaueHWe u3MepsieMol BeMMuuHbl ((DOKyCHOe PpacCTOsiHMe COOMparolei JIMH3bI),
000CHOBBIBaTh BBIOOP Crioco0a M3MepeHus (M3MepUTeTbHOT0 TIprbopa);

MPOBOJUTL HCC/e/loBaHUe 3aBUCHMMOCTel (DM3UUeCKUX BEeJMYMH C HCI0J/Ib30BaHHWEM
MpSIMBIX M3MepeHuil (3aBUCUMOCTb MYyTH OT BpeMeHU I[pu pPaBHOYCKOPEHHOM
IBIWKeHNH 0e3 HayalbHOM CKOPOCTH, Tepuoja KosiebaHWM MaTeMaTH4ecKOro
MasiTHUKA OT [/IMHbI HUTH, 3aBUCUMOCTH yIJla OTPa)KeHUsI CBeTa OT yIJia MajeHus u
yT7a TpejioM/ieHHst OT yIJia TMafleHus1): TJIaHUpOBaTh HUCC/e[jloBaHUe, CaMOCTOSITe/TbHO
cobupaTb YCTaHOBKY, (UKCUpPOBAThb pe3y/bTaTbl TOJyYeHHOW 3aBUCHMOCTH
¢u3nUecKUx BeMMUWH B BHUje Tabiul] U rpadykoB, JesaTh BLIBOJBI M0 pe3y/bTaTaM
WCC/Ie[JOBaHMUS;

MPOBOJUTHL KOCBEHHble H3MepeHUsi (H3UUeCKHUX BeUurH (CpefHsisi CKOPOCTb U
YCKOpeHUe Tejia TIPU PaBHOYCKOPEHHOM /IBWKEHUH, YCKOPeHHe CBOOOHOTO TIa/ieHus,
YKECTKOCTh TIPY>KUHBI, KOIPQUIIMEHT TPEHUs CKOJIBLKEHUS, MexaHWueckKass pabora u
MOIIIHOCTb, YaCTOTa U Tepuoj, KojebOaHWil MaTeMaTH4ecKoro | MPY>KUHHOTO
MasiTHUKOB, ~OINTHUecKasi cuaa coOuparoiiedl /MH3bI, paJIMOAKTUBHBIA  (HOH):
TJIAHUPOBAaTh U3MepeHHs, COOMpaTh 3KCIIEPUMEHTA/TLHYI0 YCTAHOBKY M BBITIOJIHATH
V3MepeHusi, Celysl NpeJ/IoKeHHOM WHCTPYKLMM, BBIUUC/IATh 3HAUEeHHEe BeUUMHBbI U
aHa/lM3UpOBaTh TIOAyUeHHble pe3ynbTaThl C YYETOM 33/laHHOM TOTrPelIHOCTH
H3MepeHUH;

cobmofaTh TIpaBWIa TeXHUKA Oe3omacHOCTH Tipu  pabore ¢ y1abopaTOpPHBIM
obopyoBaHueM;

pa3/nnyaTh OCHOBHbIe TMPHU3HAKM H3yUeHHbIX (PM3MYeCKUX Mojenel: MarepuanbHasi
TOYKa, aOCOMIOTHO TBEPJOE Tes0, TOUEUHBbIH WCTOUHWK CBeTa, JIy4, TOHKas JIMH3a,
TIaHeTapHasi Mo/le/lb aTOMa, HyK/IOHHast MO/le/lb aTOMHOTO $i/Ipa;



XapaKTepr30BaTh TPUHIUMBI JIeHACTBUS W3YUYEeHHBIX TPUOOPOB U TEXHMUECKUX
YCTPOMCTB C OTOPOM Ha UX OMUCaHUs (B TOM UKCIIe: CITUOMETp, JaTUUKHU TT0JI0XKEeHMUs,
pacCTOSIHUSL U YCKOPEeHUsl, pakeTa, 3X0JI0T, OUKH, IePUCKOTI, (poToarmapat, OnTudyecKye
CBETOBO/IbI, CITEKTPOCKOII, [O3WMEeTp, Kamepa BH/IbCOHA), WCMOMb3ys 3HAHUSA O
CBOMCTBaX (DM3NYECKUX SIBJIEHUM U HeOOX0oquMble (pr3ruecKre 3aKOHOMEPHOCTH;
WCTIO/Tb30BaTh CXeMbI U CXeMaTHUHbIe PUCYHKH M3YUEHHBbIX TEXHUUECKHUX YCTPOUCTB,
W3MEPUTE/IbHBIX MPUOOPOB U TEXHOJOTMUECKUX TIPOIIeCCOB TPH pellleHnd yueOHO-
MPAKTUUECKUX 3a/layu, ONTUYECKHe CXeMbl [/l TIOCTPOeHUs u300pakeHU B TIJIOCKOM
3epKajie U cobuparoliie uH3e;

TIPUBO/IUTL TPUMephbl (HaXoAWUThb UHGOpMAIMI0 O TpUMepax) TMPAaKTUYeCKOro
WCTI0/Tb30BaHUsl (DM3MUECKUX 3HAHWM B TIOBCEAHEBHOW >KM3HU [/ obecrieueHust
Oe3omacHOCTH TIpU OOpalleHWd C TpubopaMHd U TeXHUYEeCKHMH YCTPONCTBAaMH,
COXpaHeHUs 3/0pPOBbsI U COOMIO/IEHWS]T HOPM  JKOJIOTMUECKOTO TIOBEe/IeHUsS B
OKpY’Karolller cpefie;

OCYIIIeCTBJISITh TOWCK UWHGopMaluu (Qu3nyeckoro cojiep>kaHusi B VIHTepHerTe,
CaMOCTOSITe/IbHO (DOPMY/MPYysI TIOMCKOBBIM 3alpoC, HAaXOAWTh TyTU OIpefe/eHus
JIOCTOBEPHOCTH TIOJIyUeHHOM WHGOpPMallid Ha OCHOBE HWMEIOL[UXCS 3HaHUU U
JIOTIOJTHUTETbHBIX UCTOYHHKOB,

WCTIO/Tb30BaTh TPU BBITIOJHEHWH YueOHBIX 3a/laHUM HayuHO-TIOMY/ISPHYIO JINTePaTypy
(GU3NYeCKOTO COZlep)KaHUsl, CIPaBOYHbIe MaTepHasbl, pecypchl cetu VIHTepHer,
B/IQ/IeTh TIPUEMaMH KOHCIIEKTHPOBAHUSI TeKCTa, TpeoOpa3oBaHus uHMOpMavu U3
O/THOM 3HAKOBOW CHUCTEMbI B [IPYTYIO;

co3/jaBaTh COOCTBEHHbIE MUCbMEHHbIE U YCTHBIE COOOITIEHHs Ha OCHOBe WH(OPMaIUH
13 HeCKOJbKUX HWCTOUHUKOB (DU3MUECKOTO COfepKaHUsl, MyO/JMYHO TMpeZCTaB/sATh
pe3y/ibTaThl MPOEKTHOM WK MUCCe/I0BaTe/IbCKON [lesTeTbHOCTH, TIPU 3TOM T'PaMOTHO
WCTIOMb30BaTh M3yuUeHHbIM TOHATUNHBINA armapaT W3ydaemMoro pasjena (U3vMKd U
COTIPOBOKZATh BBICTYIUIEHHE TIpe3eHTaleld C y4éToM 0COOeHHOCTel ayAuTOpUH
CBEPCTHUKOB.



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KJIACC
KosinuecTBo yacos JJIeKTPOHHbIEe
No HanMeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
KonTtposbubie | IlpakTnuecku
n/n NMporpaMmsbI Bcero oOpa3oBare/bHbIE
paboThI e paboTbI
pecypchbl
Pa3pen 1. ®usuka u eé posib B N03HAHUM OKPY’KaoIero Mupa
bubmoTeka LIOK
1.1 D - 2
VISHIA ~ HAYKA O TIPHPOAC https://m.edsoo.ru/7f416194
bubmoreka [JOK
1.2 o 2 1
VISHTICCRHE BEMHHIHEL https://m.edsoo.ru/7f416194
bubmoreka IIOK
1.3 EcrectBenHo i MeTO/, 1103 2 1
TECTBERHOHAYHHEIM METOA TOSHAHA https://m.edso0.ru/7f416194
Wtoro no paspeny 6
Paspgen 2. IlepBoHava/ibHbIEe CBeJleHNsI 0 CTPOEHUM BellecTBa
bubmoTeka LIOK
2.1 C 1
TPOEHHE BemecTsa https://m.edsoo.ru/7f416194
29 [Br>KeHre U B3aUMOZeMCTBYE YaCTUL] ) 1 bubnmoreka IIOK
' BellleCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 A 2
FPEraTHHIE COCTOAHMA BetecTsa https://m.edsoo0.ru/7f416194
Wtoro no paspeny 5
Pa3pgen 3. /IBrmkeHne U B3auMO/JeHCTBHE TeJl
bub OK
3.1 MexaHuueckoe OBUKEHHe 3 nomiotexa L

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




bubmioTeka LIOK

3.2 n 4
HEpHHA, MAacca, TUIOTHOCTR https://m.edsoo.ru/7f416194
bubmoreka IIOK
3.3 Cuna. B 14
A, BuARt can https://m.edso0.ru/7f416194
Wtoro no paspeny 21
Pa3pen 4. [laB/ieHne TBEPABIX TeJI, )KUAKOCTeH U ra3oB
41 Hasnenue. [lepenaua gaBneHust TBEPALIMU 3 bubmoTeka LIOK
' TeJlaMH, >KMUIKOCTSIMH U ra3amMu https://m.edsoo.ru/7f416194
bubmoreka [JOK
4.2 5
flapnetiiie xiaKoCTH https://m.edsoo.ru/7f416194
bubmoreka IIOK
4.3 A 6
TMOC(epHOoe JjaB/ieHue https://m.edso0.ru/7f416194
44 [elicTBYe )XUIKOCTH Y ra3a Ha MOTPy>KEHHOe 7 bubmoreka [IOK
' B HUX TeJI0 https://m.edsoo.ru/7f416194
Nroro nio pazgeny 21
Pa3pen 5. PaG6oTa 1 MOIHOCTB. DHEpPrus
bubnmoreka IIOK
5.1 Pab 3
dD0Td K MOIHOCTS https://m.edsoo0.ru/7f416194
bubmoreka IIOK
5.2 I1 5
POCTRIE MEXAHMME! https://m.edso0.ru/7f416194
Bbubsmoreka LIOK
5.3 M 4
EXAHMHECKAT SHEpTIA https://m.edsoo.ru/7f416194
Wtoro no pa3peny 12
Pe3epBHOe Bpems 3
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8 KVIACC

Ne n/m

HaumMeHoBaHue pa3jeyioB U TeM
NporpamMMsbI

KoiuuecTBO 4acoB

Bcero

KoHTpo/1bHBI
e padoThbI

IIpakTHyeckue
pPadoThI

J/IeKTPOHHbIE

(uudposBbie)
o0pa3oBare/ibHbIE

pecypchbl

Pa3pen 1. TensioBble siB/IeHUA

1.1

CTtpoeHue U CBOMCTBA BellleCTBa

bubmioreka LIOK

http
s://m.edsoo.ru/7f4181ce

1.2

TernoBbie npoLeCChI

21

bubmioreka LIOK

http
s://m.edsoo.ru/7f4181ce

Wtoro no paspeny

28

Pazpen 2.

BHEKTPI/I‘IECKI/IE U MArHUTHBIE ABJI€EHUA

2.1

OnekTpuuecKre 3aps/ibl. 3apsbKeHHbIe Tejla
U UX B3aUMO/IeMCTBHE

bubmoreka LIOK

http
s://m.edsoo.ru/7f4181ce

2.2

[TocTOSIHHBIN 3/1€KTPUUECKUN TOK

20

bubmoreka LIOK

http
s://m.edsoo.ru/7f4181ce

2.3

MarHuTHBbI€e SIB/IEHUS

1.5

bubmioreka LIOK

http
s://m.edsoo.ru/7f4181ce

24

OneKTpoMarHUTHasi UHAYKLUS

bubmioreka LIOK

http
s://m.edsoo.ru/7f4181ce




Wroro nio pasgeny

37

Pe3sepBHOe Bpems

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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9 KVIACC

KosinuecTBo yacoB J/IeKTPOHHbIE
HaumveHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne /i KoHTpo/1bHBI IIpakTHyeckue
NMPOrpamMMblI Bcero oOpa3oBare/ibHbIE
e padoThbI pPadoThI
pecypchbl
Pa3pgen 1. MexaHnueckue siBJIeHUA
bubmioreka LIOK
MexaHWueCcKoe JBWKeHUe U CIIoCo0bI ero
1.1 OIMCaHUA 10 1 it
s://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
1.2 B3aumogeiicTBue Ten 20 1 3 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
1.3 3aKOHbI COXpaHeHUsI 10 3 http
s://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 40
Pa3pen 2. MexaHHUueCcKHe K0/1e0aHUA U BOJTHBI
bubmoreka LIOK
2.1 MexaHrnueckue KojieOaHus 7 3 http
s://m.edsoo.ru/7f41a4a6
bubmioreka LIOK
2.2 MexaHnueckre BOJIHbL. 3BYK 8 1 3 http
s://m.edsoo.ru/7f41a4a6
Wroro no pa3peny 15

Paspen 3. Dy1ieKTpoMarHuTHOE 110/1€ U 3/1eKTPOMAarHUTHbIE BOJIHBI




DJIEKTPOMAarHUTHOE TI0Jie U
3/71eKTPOMAarHUTHbIE BOJIHbI

3.1

bubmoreka LIOK

http
s://m.edsoo.ru/7f41a4a6

Wtoro no pa3peny

Pa3nen 4. CBeTOBBIC IB/ICHHSA

4.1 3aKOHbI PacrpoCTpaHeHus CBeTa

bubmmoreka LIOK

http
s://m.edsoo.ru/7f41a4a6

4.2 JIMH3BI ¥ ONTUYECKHE TIPUOOPEI

bubmioreka LIOK

http
s://m.edsoo.ru/7f41a4a6

4.3 Pa3ioykeHue 6e/10ro cBeta B CTIEKTP

bubmioreka LIOK

http
s://m.edsoo.ru/7f41a4a6

Wtoro no pa3peny

15

Pa3gen 5. KBanToBbIe sIB/IEHUA

5.1 HMcrniyckaHue U MOIJIOLeHre CBeTa aTOMOM

bubmoreka LIOK

http
s://m.edsoo.ru/7f41a4a6

5.2 CTpoeHue aTOMHOTO siipa

bubmoreka LIOK

http
s://m.edsoo.ru/7f41a4a6

5.3 AnepHble peakLyu

bubmioreka LIOK

http
s://m.edsoo.ru/7f41a4a6




Wroro nio pasgeny

17

Pa3pen 6. IToBTOpHUTE THHO-00001[AIOIHI MOY/TH

bubmoreka [IOK
6.1 [ToBTOpEHUE 1 000OIIIEHHE COIePIKAHMS 9 5 hitp
Kypca Qu3ni 33 7-9 krace s://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 9
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27







