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IIOACHUTEJ/IbBHASA 3AITMCKA

[Tporpamma 1o ¢u3MKe Ha ypOBHE OCHOBHOTO 00IIero o0pa3oBaHUsl COCTaBeHa Ha
OCHOBe TIONIOKeHUH W TpeOoBaHMI K pe3y/bTaTaM OCBOeHHs Ha 06a30BOM YpPOBHe OCHOBHOM
obpa3oBaTe/ibHOM Tporpammbl, TipeActaBieHHBIXx B PI'OC 00O, a Takke C yYETOM
denepanbHON paboueil mporpamMmbl BocruTaHuss W KoHIeniuu mpernofaBaHus yueOGHOTO
npegMeta «DU3vKa».
CozepkaHue mporpaMmbl 1o (U3vKe HaripaB/ieHO Ha (OpMHUpOBaHHE ecTeCTBEeHHO-
HAyYHOW I'PaMOTHOCTH OOyuaroI[UXCsl ¥ OpPraHW3alyi0 W3yueHUst (PU3MKW Ha [esTeTbHOCTHOU
ocHoBe. B mporpammMe 10 (U3MKe YUMTHIBAIOTCS BO3MOXKHOCTH YyueOHOro TipeZiMeTa B
peamm3anuy TpeboBanuii PI'OC OOO K TUIaHUPYEeMbIM JIMYHOCTHBIM W MeTarpeiMeTHBIM
pe3ynbraTaM oOyueHMs, a TakKKe MeXIpeJMeTHble CBSI3U eCTeCTBeHHOHAyUHbIX yueOHbIX
TIpeIMETOB Ha YPOBHe OCHOBHOT'O 0011jero 00pa3oBaHusl.
[Tporpamma no (u3vKe ycTaHaB/IuBaeT paclipefiesieHre yuyeOHOro marepuasna IO rojam
oOyuenuss (mo K/accam), TipeAJiaraeT TPUMEpHYIO TIOC/Ie/0BAaTe/IbHOCTh H3yUeHUsI TeM,
OCHOBAHHYH) Ha JIOTHKe Ppa3BUTHSI TIPeJMETHOrO COJepXKaHHsI M yuéTe BO3PACTHBIX
ocobeHHOCTel 00YYarOIIUXCSI.
[Tporpamma 1o ¢usmke paspaboTaHa C 1je/ibl0 OKa3aHWsl MeTO[UUeCcKoi MOMOILM YUUTE/T0
B CO3ZlaHMH paboyeli MporpaMMel 110 y4eOHOMY TIpe/iMeTy.
du3uKa sBIsIETCS CUCTeMO0OPa3yIOLUM /IJisi eCTeCTBeHHOHaYYHbIX YUeOHbIX MTPeMeTOB,
TIOCKO/IbKY (pr3MuecKre 3aKOHbI JieKaT B OCHOBe TPOLIeCCOB U sIBJIEHUM, W3ydyaeMbIX XUMUeEH,
Ouosiorueit, actpoHoMuel U ¢GU3NUeCKOU reorpadueil, BHOCUT BKJaJ B eCTeCTBEHHOHAYUYHYHO
KapTUHY MHpa, TpeJoCTaB/seT Haubosiee sicHble 00pasijpl TPUMEHEHHsI HayuyHOTO MeTofa
TI03HaHUS, TO eCTh Cr1I0co0a MoJyYeHust JOCTOBEPHBIX 3HAHUI O MUDe.
OpHa Y3 TJaBHBIX 3afiau (hr3nyeckoro oOpa3oBaHUsI B CTPYKType o0Iiero obpa3oBaHus
cocTouT B (HOPMHUPOBAHWM eCTeCTBEHHOHAyYHOM TIpaMOTHOCTM W WHTepeca K Hayke Yy
00yyJaroImuxcsl.
Nsyuenne ¢usuku Ha 06a30BOM ypOBHe IIpejfiosiaraeT OBJIaJileHHe Cle[yHIIUMU
KOMIIeTeHTHOCTSIMU, XapaKTepPU3YIOLMMU eCTeCTBeHHOHAYUHYIO I'PaMOTHOCTb:
® Hay4HO OOBSICHSATD SIBJIEHUSI;
®  OIleHWBATh ¥ TIOHUMAaTh OCOOEHHOCTH HayUyHOTO UCC/Ie/I0BAHUS;
® UHTepIpeTHpOBaTh JlAHHble W MCIO/b30BaTh HayuyHble J0Ka3aTerbCTBa [iJIs
TI0JTyYeHHsl BBIBOZIOB.
Llenmn n3yueHus (U3MKM Ha YPOBHe OCHOBHOro oOllero obpa3oBaHMsl OIpejiesieHbl B
Konuernuu npenoziapanyst yueOHoOro npeaMeta «Pusnka» B 00pa3oBaTe/TbHBIX OPraHU3aLUsX
Poccuiickoit @efepauiiy, peasu3yOLMX OCHOBHble 001jeoOpa3oBaTesibHble IPOrpaMMbl,
yTBepXKAEéHHOW peweHreM Kosnernn MuHuctepcTBa mnpocBeleHusi Poccuiickon ®epepaiyu
(mporokorn oT 3 gekabpsi 2019 r. Ne [TK4BH).
ITem u3ydeHus (PU3UKH:
* npuoOpeTeHWe HWHTepeca U CTpPeM/eHHsi OOyuarolUXCsi K HayyHOMY M3YUeHHIO
TIPUPO/IbI, Pa3BUTHE UX WHTE/IEKTYa/lTbHBIX M TBOPUECKHUX CITIOCOOHOCTEH;

® pa3BuUTHe TIpeCTaBJIeHHWN O HAyuHOM MeToje TIO3HaHMsI W (opMHUpOBaHUe
MCCJIe/I0BaTe/IbCKOr0 OTHOLLIEHUS K OKPY’KaIOLLUM SIBJIEHUSIM;

* (opmupoBaHHe HayuyHOTO MUPOBO33peHUs Kak pe3y/bTaTa U3y4yeHHsi OCHOB CTPOeHHsI
MaTepuu U ¢yH/jaMeHTa/lbHbIX 3aKOHOB (hH3UKY;

* (opmupoBaHue Mpe/CTaBlIeHUN 0 poyid GU3UKU /IJIsT Pa3BUTHS IPYTUX eCTeCTBeHHBIX
HayK, TEXHUKHU U TEXHOJIOTHIA;

® pa3BUTHe TIpe/CTaB/ieHUM O BO3MOXKHBIX cepax Oyayiieli mpodeccroHaNbHOM
JIesITeTbHOCTH, CBSI3aHHOM C (DM3UKOM, MTO/TOTOBKA K Jla/IbHEHIIIeMY 00yUYeHHIO B 3TOM
HarpaB/IeHHH.



HocTwkeHne 3THX IieJiell mporpaMmbl 10 (M3MKe Ha YPOBHE OCHOBHOTO OOIIETo
oOpa3oBaHust 0becrieunBaeTCsl pellieHreM CJieIyIoIIMX 3ajau:
* nmpuoOpeTeHWe 3HAHWK O [JUCKPETHOM CTPOEHHMH BeIIeCTBa, O MeXaHUUeCKHX,
TETIOBbIX, 3JIEKTPUUECKUX, MAaTHUTHBIX ¥ KBAHTOBBIX SIBJIEHUSIX;
* nmpuoOpeTeHWe YMeHUW OMNWCHIBATL U  OOBACHATH (U3WUECKHWe SIBJIeHUs C
VICTI0/Ib30BaHMEM T0/TyUeHHbIX 3HAHUM;
® O0CBOEHHE MeTO/I0OB pelleHUs] TIPOCTeMIMX PacuéTHBIX 3a/lad C UCI0Ib30BaHUEM
(dur3nuecKrx MoZieseli, TBOPUeCKUX M MPaKTHKOOPHUEeHTHMPOBaHHBIX 3a/ay;
® pa3BUTHE YMeHWH HabOMoAaTh TPUPOJHBIE SBJIEHUS W BBITIOJHATH  OIIBITHI,
nabopaTopHble paboThl M 3KCIIePUMEHTa/IbHble HWCC/IeIOBaHUS C HCIOIb30BaHHEM
H3MepUTE/TbHBIX MPUOOPOB;
® ocBoeHHe TIpUEMOB paboTel ¢ WHopMalyel (U3MUeCKOTO CO/ep>KaHUs, BK/IHOYast
WHGOpPMALIMI0 O COBPeMEeHHBIX [OCTW)KEHUsIX (U3MKHU, aHalu3 U KPUTUUYECKOoe
OlLleHHMBaHWe MH(pOopMaLy;
® 3HAKOMCTBO CO chepamu rpodecCroHaNBHOM JesiTe/IbHOCTU, CBSI3aHHBIMU C (PU3UKOM,
Y COBpeMEeHHbIMU TEXHOJIOTUSIMU, OCHOBAaHHBIMU Ha JIOCTYXKEHUSX (PHM3UUeCKON HayKHU.
Ha u3yuenue ¢u3uku (6a30BbIli ypOBeHb) Ha YPOBHE OCHOBHOTO 00IIero oOGpa3oBaHuUs
oTBoUTCsA 238 yacoB: B 7 Kiacce — 68 yacoB (2 yaca B Heflesit0), B 8 Knacce — 68 yacoB (2 yaca B
HeJleslto0), B 9 KJjiacce - 102 yaca 3 yaca B HeJeto).

[pepnaraemMelii B mporpamMMe 1o ¢Gu3vKe repeueHb 1a00PaTOPHBIX PabOT U OIMBITOB HOCUT
peKoMeH/laTe/IbHbIA XapaKTep, yuuTesb [lefiaeT BbIOOD TpOBe/eHusi labopaTopHbIX paboT u
OTIBITOB C YUETOM MH/IMBU/IyaIbHBIX 0COOeHHOCTeH 00yUaromuxcsi, CICKa SKCIIepUMeHTa/TbHbIX
3a/laHnl, NpeJijlaraeMbIX B paMKax OCHOBHOI'O IOCYJlapCTBEHHOI' O 3K3aMeHa 110 (hU3MKe.



COJEPXAHUE OBYYEHUSA

7 KITACC

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

dusrka — HayKa O Ipupoze. fBneHus rpupogel. Pusnueckue sIBJIeHUs: MexXxaHU4ecKue,
TeIJIOBbIe, 3/IeKTPUYeCKHe, 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
MeTo/| T03HaHUs: HabO/ro/eHre, TOCTAHOBKA HAYYHOTO BOMPOCA, BBIJBIDKEHWE THUIIOTE3,
9KCTIepUMEHT TI0 TIpOBepKe TuMoTe3, 00bsicHeHWe HabmogaemMoro sipieHus. OrnvcaHue
bu3nUeCcKrX sIBIEHUH C TIOMOLLBIO MOZeiel.

demoncmpayuu.

1. MexaHnueckue, TeIjioBble, 3/IeKTPUUeCKHe, MarHUTHBIE, CBETOBbIE SIBJIEHUS.

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

nprubOpoM.

Jlabopamophblie paGombl U ONbIMbL.

OrmpefiesieHyie LIeHbI /le/IeHUs IKasIbl H3MepUTeTHbHOT0 TIprbopa.
V3mepeHue pacCTOSTHUM.
M3mepenrie 00bEMa >KUAKOCTH U TBEPAOTO Tea.
OrnpepiesieHre pa3MepoB MaJlbIX TeJl.
V3mepeHue Temneparypbl IIpM IIOMOLIM >KMJKOCTHOIO TepMOMeTpa U JaTuuKa
TeMIlepaTypsbl.
6. IlpoBemeHne uccie0BaHMS I0 TIPOBEpPKe TUIIOTE3bl: Ja/lbHOCTb II0JIETA IIAPHKAa,
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
JUCKPEeTHOe CTPOeHHe BelllecTBa.

[Bwxenne uactul] BellecTBa. CBsi3b CKODOCTH [BW)XEHHsI YacCTUL] C TeMIlepaTypoHu.
bpoyHoBckoe gaBwkeHue, auddysus. B3auMopelicTBUe 4YacTUL] BelecTBa: MPUTSKEHUE U
OTTa/IKUBaHue.

ArperaTHble COCTOSIHMS BelljeCTBa: CTPOEHHe Tra30B, JKUJKOCTeM U  TBEPJBIX
(kpucTaniMueckux) Ten. B3aWMOCBsI3b MeX/y CBOMCTBAMU BeEILECTB B DPA3HbIX arperaTHbIX
COCTOSIHUSIX M WX aTOMHOMOJIEKY/ISIPHBIM cTpoeHreM. OCOOEHHOCTH arperaTHBIX COCTOSIHHM
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. OmbIThI IO 0OHAPY>KEHHIO JeHCTBUSI CHJT MOJIEKY/IIPHOTO TIPUTSDKEHMS.

Pa3pen 3. /IBkeHue U B3aMMO/ieCTBHE TeJl.

Mexanuueckoe [BwkeHue. PaBHOMepHOe U HepaBHOMepHoe JABvKeHue. CKOpOCTb.
CpeHsisi CKOPOCTh IIPY HEPaBHOMEPHOM [IBWKeHUU. PacuéT ryTu U BpeMeHU IBUKEeHUS.

flBnenne wHepuyu. 3aKOH HMHepLMM. B3aumogencTBue Ten Kak INPUYMHA W3MEHEHUs
CKOPOCTU [BWKeHUs1 Tell. Macca Kak Mepa WHepTHOCTH Tesa. IlnotHocTe BewjectBa. CBsi3b
TUVIOTHOCTH C KOJTMYEeCTBOM MOJIEKYJI B e/IiHHLIe 00BEMa BelecTBa.
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Cuna Kak XapakTepuCTHKa B3auMofeWcTBus Ten. Cuna ynpyroctu M 3akoH ['yka.
W3mepenue cunbl C MOMOLIBIO AUHAMOMeTpa. fIBjieHHWe TArOTeHUss U cuna TsbkecTtd. Cuia
TSDKeCTU Ha [pyrux IuiaHetax. Bec Tena. Hesecomocts. CriokeHWe CWJl, HarpaB/IeHHBIX I10
ofHOU nipsimoid. PaBHOozelcTByto1as cui. Cua TpeHuWsl. TpeHue CKOJIbKeHUsS] U TPeHHe TOKOS.
TpeHue B IpUpoie U TeXHUKe.

demoncmpayuu.

1. HabmromeHre MeXaHUUECKOTO JIBIDKEHUS Tesa.

V3mepeHune CKOpOCTH NPSIMOJTMHEMHOTO IBUYKEHUSI.
HabmtofeHue siB/ieHNsT MHEPLAU.
HabmrozeHre n3MeHeHUs1 CKOPOCTU TIPU B3aUMO/IeHICTBUM TeJl.
CpaBHeHHe MacC I10 B3aUMO/|eMCTBUIO TeJl.
CrnoykeHue CUJl, HarpaB/IeHHbIX 110 OHOW TIPSIMOM.
JIaGopamoprle pabombi u onbimol.
1. OmpeneneHrie CKOPOCTH pPaBHOMEDHOTO [BIW)XeHHsl (IIapyMKa B >KMIKOCTH, MOJeu
3JIEKTPUUECKOT0 aBTOMOOWJIS U TaK fajee).
2. OrmpegeneHne cpe/iHell CKOPOCTU CKOJIbXKeHHs OpycKa WM IIapuKa T0 HaKJIOHHOU
TIJIOCKOCTH.
OrnpepiesieHye IJIOTHOCTH TBEPZOTO TeJIa.
4. OnbIThl, AeMOHCTPUPYIOLME 3aBUCUMOCTb pacTsoKeHUs (fedopMarnu) Mpy>KUHbI OT
TIPUJIO’KEHHOU CHJIBL.
5. OmbIThI, JeMOHCTPUPYIOLME 3aBUCUMOCTb CHJ/IbI TPEHUsI CKOJIbXXEeHHsI OT Beca Tesa U
XapakTepa COINpPUKaCaroIUXCsl TOBEPXHOCTEH.

Pa3pen 4. /laBiieHue TBEPABIX TeJl, YKUAKOCTEeH U ra3os.

[Hapnenue. Criocobbl yMeHblIIeHUs U YBellMueHus AaByieHus. [laByieHue ra3a. 3aBUCUMOCTh
JlaBJieHns1 Ta3a oT 00béMa, Temrepatypsl. [lepesjaua faBieHys: TBEPABIMU TeIaMH, KUJKOCTSIMU
v rasaMu. 3akoH Ilackans. ITHeBMaTUueckue MalivHbL. 3aBUCMMOCTb [aBJIeHUS] )KUAKOCTU OT
rnybunel.  'mapocratrueckuit  mapazsiokc.  CooOrjaromuecss  cocypl.  ['mapaBmvueckue
MeXaHU3MBl.

Atmocdepa 3emn U aTMocdepHoe faBiieHHe. IIpUUMHBI CyI[eCTBOBaHUS BO3JYLIHOMN
o6onouku 3emsn. OnbiT Toppudeiu. V3mepeHue atmocdepHOro JaBiieHUs. 3aBUCUMOCTb
aTMoC(epHOTO [aBjeHHs OT BBICOTHI HaZ ypoBHeM wMops. [Ipubopel 1y w3MepeHust
aTMOC(epHOro JaB/IeHuUs.

[encTBUe )XUAKOCTU U ra3a Ha MOrPy>KEHHOe B HUX TeJslo. BriTankuBaroas (apxumes10Ba)
cuna. 3akoH Apxumesa. [1naBanue tes. BosgyxoriaBanue.

Jemoncmpayuu.
3aBUCUMOCTD JlaBJIeHUs ra3a OT TeMIlepaTyphl.

[Tepesaua faBeHUs )KUAKOCTBIO U Fa30M.

Coo01jaroryecst Cocyzpl.

I'mppaBnrueckuy npecc.

[TposiBneHue AelcTBUsi aTMOCGHEPHOTO /1aB/IeHUs.

3aBUCUMOCTh BBITAJIKMBAKOLIEH CH/IBI OT OOBEMA TOrPYKEHHOM YacTH Tena H

IIJIOTHOCTH KUZKOCTH.

PaBeHCTBO BbITa/IKMBAIOLLEN CUJIbI BeCYy BBITECHEHHOW YKUKOCTH.

8. YwioBue 1uiaBaHMs Tes: Il/laBaHWe WM IIOTPY)KeHWe TeJl B 3aBUCUMOCTH OT
COOTHOLIEHUS IVIOTHOCTEU Tesla U XKUAKOCTH.

Jlabopamophbie paGombl U ONbIMbL.

1. VccnenoBaHue 3aBUCHMOCTH Beca Tesia B BOJie OT 00béMa MOrpyKEHHOW B JKUJKOCTh
4yacTH Tesia.

2. OrnpepeneHne BbITaIKUBAOLed CUIbL, [eMCTBYIOLeM Ha TeJo, IOTPY’KEHHOe B
JKUJKOCTb.
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3. TlpoBepka He3aBUCMMOCTH BbITAJIKMBAIOLIeN CU/bl, [JEMCTBYIOLleM Ha Telo B
JKUJKOCTH, OT MacChl TeJla.

4. OnbIThl, JeMOHCTPUPYIOLIME 3aBUCUMOCTb BbITA/JIKMBAIOLEN CUJIbI, JeUCTBYIOLeN Ha
TesI0 B XKUJKOCTH, OT 00bEMa TOrPy>KEHHON B )KUIKOCTb YaCTH Teja U OT TUIOTHOCTU
JKUIKOCTH.

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

Pa3jen 5. PaboTa U MOIIHOCTb. JHEPrus.

Mexanunueckasi pabora. MomHoCTb.

[MpocTble MexaHW3MbI: pbluar, O/IOK, HaK/JIOHHas IJIOCKOCTb. [IpaBUIO paBHOBeCHsi
pbruara. [IpumeHeHMe TpaBH/Ia paBHOBeCHsl pblyara K O/IOKy. «30/10TOe MPaBUIO» MEXaHWKH.
KII[ npocTbix MexaHu3MOB. [IpocThie MexaHH3MbI B OBITY U TEXHUKe.

Mexanuueckass 5Heprus. KuHeTnueckas U IOTeHLuanbHasd 3Heprud. lIpespailieHue
OJJHOTO BH/la MEXaHUYECKOU SHEPryy B IPYroil. 3aKOH COXpaHeHUs! SHEPTUU B MeXaHUKe.

Jemoncmpayuu.

1. TIpyMepsl MPOCTBIX MEXaHU3MOB.

JlabopamopHbie pabombl U onbIMsl.

1. Ompenenenvie paboTbl CUIBI TpeHUs TPU DPABHOMEPHOM [IBIDKEHHU Tejla TI0

TOPU30HTAa/IbHOW NTOBEPXHOCTH.

2. HccnepoBaHue yc/10BUM PaBHOBECHs pblyara.

3. Usmepenue KII/l HaK/IOHHOM MJIOCKOCTH.

4. V3yueHue 3aKOHa COXpaHEHUs] MeXaHUUYeCKOW SHepruHm.

8 KVIACC

Pa3pen 6. TersioBbIe AB/1€HUSA.

OcCHOBHBbIE MOI0XKEHUST MOJIEKY/ISIPHO-KMHEeTHYeCKOW Teopyuy CTPOeHUs BellecTBa. Macca
VM pasMepbl aToMOB M MoJeKya. OmbIThl, MNOATBEPXKAAIOIIAe OCHOBHBIE TI0I0KEHUS
MOJIeKY/ISIPHOKWHETUYECKOW TEOPUH.

Mopenu TBEPAOTO, )KUAKOTO U ra3000pa3HOr0 COCTOSTHUN BerecTBa. Kpucramimueckue u
amopdHble Tesa. OOBsICHEHNE CBOWCTB T'a30B, KUAKOCTeN 1 TBEPABIX TeT Ha OCHOBE MOI0KEeHHM
MOJIEKY/IIDHO-KUHETUUeCKOM Teopuu. (CMauMBaHMe M KalWuIspHble sBJIeHUs. TeruioBoe
pacilpeHre U CKaTue.

Temneparypa. CBsa3b TemnepaTypbl CO CKOPOCTBHO TeIUIOBOIO [BWKEHUSI YaCTHL].
BHyTpenHsis  sHeprusi. Criocobbl U3MeHeHHsI BHYTpDeHHel SHepruu: Terviornepefaua U
coBepiieHre paboThl. BHbI Terionepeiaun: TeIIONPOBOJHOCTb, KOHBEKIVS, U3/TyUeHue.

KonvyecTBo TenoTel. Y/e/bHasi TeIIOEMKOCTb BelljeCTBa. TeriooOMeH U TeryioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OasaHca. IlnaBrieHre W OTBepZeBaHHe KPUCTATMYECKHX
BellleCTB. Y/lenbHas TeruioTa TuiaBieHusi. I[lapoobpa3oBaHue U KOHZeHcalus. VcrapeHue.
Kunenue. YgenbHasi TernsoTa mapooOpa3oBaHHs. 3aBUCHUMOCTb TeMIIepPaTypbl KWIEHHS OT
aTMOC(epHOro JaB/eHuUs.

BnakHocTe BO3fyXa.

OHeprus TOIIMBA. Y ie/ibHast TeruioTa CropaHusl.

[MpuHUMnBl pabotel TeryioBeix gBurateneid KIIJ| TeruioBoro psuratens. TerioBbie
JIBUraTesu U 3alliiTa OKPY>Katolllel CpeJibl.

3aKOH COXpaHeHHs Y NpeBpallleHNst SHepruu B TeIJIOBbIX MpoLieccax.

Hdemoncmpayuu.

1. HabmrozmeHre 6pOyHOBCKOTO JABVKEHHSI.

2. Habmopenue auddysuu.

3. HabsmozeHue siB/IeHUM CMauMBaHUS W KaITAJUISIPHBIX SIBJIEHUM.

4. HabmogeHre TeTIOBOTO PACIIMPEHUS TeJl.

5. V3mMeHeHue /iaBfieHUs Ta3a MpU U3MeHeHUH 00bEéMa M HarpeBaHUW WIH OXJIaXK/[eHUH.



6. IIpaBuia usmepeHus TeMIiepaTypsl.

7. Bwapl Terionepesauu.

8. OxnaxeHye Mpyu COBepIIeHNH PaboThI.

9. HarpeBaHue npu coBepilieHUU PabOThI BHEIITHUMU CUIAMHU.

10. CpaBHeHue TeIJIOEMKOCTe! pa3/IMYHbIX BelljeCTB.

11. HabsroieHe KUTieHusl.

12. HabsrozieHre TIOCTOSIHCTBA TeMITePaTypbI MPH TJIaB/IeHNH.

13. Mogenu TerioBbIX JBUTaTeeM.

JlabopamopHbie pabombl U onbIiMmsl.

OnbIThI IO 0OHAPYKEHUIO JIeUCTBUSI CUT MOJIEKYJISIPDHOTO TIPUTSPKEHUS.

OmnbIThI 110 BRIPAIIMBAHUIO KPHUCTA/JIOB [I0BAPEHHOW COJIM WY Caxapa.

OnbITHI 10 HAO/TIO/IEHUIO TETUIOBOT'O PACIIMPEeHUsI Ta30B, )KUAKOCTeHN U TBEPABIX TeJl.
OrmpefiesieHye /jaBieHNs BO3/lyXa B OasioHe IIMpHLa.

OmnbIThI, /€MOHCTPUPYIOLIMe 3aBUCUMOCTb [laBleHUs BO37lyxXa OT ero oObéma u
HarpeBaHUs WIN OXJIaKJeHUsI.

[TpoBepka TUIOTe3bl JIMHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTU B
TEePMOMETPHUECKOM TPyOKe OT TemMIiepaTypsbl.

7. HabmoneHue u3MeHeHHs BHyTpeHHel SHepruu Tejia B pe3yJibTaTe Teruiornepejaud U
paboThI BHEIITHUX CHJL.

VccnenoBanue siBfieHus TeryioobMeHa rpyu CMellMBaHUM XOJI0AHOM U Topsiueil BO/IbI.

9. OmpeneneHrie KOIMYeCTBA TETUIOTHI, TOTYYeHHOTO BOZOH TIPH TeryiooOMeHe C

HarpeTbIM MeTa/UInueCKUM LJWIUHPOM.

10. Onpefenenue yjebHOU TeMJIOEMKOCTH BellleCTBa.

11. VccnenoBanye mipoliecca UCTIapeHus.

12. OnpepienieHrie OTHOCUTE/IBHOM BJI&)KHOCTH BO3/yXa.

13. OnpesienieHrie y/ie/IbHOW TETUIOTHI T/1aB/I€HUS JIbJIA.

Pa3zpen 7. JjleKTpuyeckre 1 MarHUTHBIE IBJICHUS.

OnekTpy3auysa Ten. [IBa poza 3/eKTpUUeCKUX 3apsfoB. B3aumogeiicTBue 3apspKeHHbIX
Tesn. 3akoH KysioHa (3aBMCHMOCTb CWUJIbl B3aUMOJEMCTBUSI 3apsDKEHHBIX Tel OT BeTUYMHBI
3apsiZioB U PACCTOSTHUSI MEXXJY TellaMH).

Onexktpuyeckoe rose. HarnpsykéHHOCTb 3/1€KTpUYeCKoro mnosid. IIpuHnun cynepnosuuuu
3/1eKTPUYECKUX T0J1el (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snekTpyuyeckux 3apsfioB. O/leMeHTapHbIA 3/7eKTpuueckui 3apsf. CrpoeHue
atoma. [IpoBOHUKY Y IU3/IEKTPUKU. 3aKOH COXPaHeHUs 3JIeKTPUUYeCKOro 3apsja.

OMNeKTpUYeCKur TOK. Y(C/IOBHS CyIeCTBOBAHMUS 3JIEKTPUUECKOro ToOKa. VICTOUHMKH
MOCTOSIHHOTO TOKa. [IeHCTBUSI 5/IeKTPUUECKOro TOKa (TerioBoe, XMMHUeCKOe, MarHUTHOe).
O/eKTpUYeCKUM TOK B XUAKOCTSX U rasax.

Onektpuyeckass Lenb. Cuna TOKa. O/eKTpuyeckoe HarpspkeHue. ConpoTHBIIeHHe
IPOBOJHYKA. YJe/npHOe COINpOTvMB/IeHUe BeljecTtBa. 3akoH Owma Jyisi  yyacTKa L{ellu.
[TocnenoBaresibHOE U NapasiiesibHOe COeJMHEHUE IIPOBOJHUKOB.

PaboTa ¥ MOIIHOCTB 3/IEKTPHUECKOT0 TOKa. 3akoH [Ixoyns—J/leHrja. DyieKTprueckue Lernu
Y MIOTpebuTeNny 3/1eKTpUYecKol SHepruu B ObITy. KopoTKoe 3aMbIKaHUe.

[TocTosiHHBIe MarHWTHL. B3anMopelCcTBHe TNOCTOSHHBIX MarHUTOB. MarHutHoe IoJe.
MarnuTtHoe mnoJie 3eMJIM U ero 3HaueHue i )XU3HU Ha 3emsie. OnbIT JpcTea. MarHuTHoe mnoJie
3JIEKTPUYECKOro Toka. [IpMeHeHre 3/1eKTPOMarHUTOB B TeXHUKe. JleliCTBHe MarHWTHOIO IOJIS
Ha TIPOBOJHUMK C TOKOM. OJeKTpOoJBUrare/lb IIOCTOSIHHOIO ToOKa. Vcrnosib3oBaHue
3JIEKTpO/IBUTaTe/Iel B TeXHUYeCKMX yCTPOUCTBAX U Ha TPaHCIIOPTe.

OneiTel  Papazies.  fIBneHWe  5/1eKTpOMarHUTHOM  WMHAYKUMM. IlpaBuno  JleHua.
OnekTporenepatop. CriocoObl TOMyYeHUs] 3/IeKTPUUECKOW SHepruu. JNeKTPOCTAaHLMK Ha
B0300HOBJISIEMBIX UCTOYHHKAX SHEPTUH.

Jemoncmpayuu.
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OneKTpusaLys TeJl.

[1Ba pozia 3neKTpUUYeCcKUX 3apsi/j0B U B3aUMO/|eMCTBHE 3apsKEeHHBIX TeJl.
YCTpOMCTBO U AeCTBHE TeKTPOCKOTA.

OneKTpocTaThyecKast UHAYKLYS.

3aKOH COXpaHeHHs JeKTPUUYeCKUX 3apszioB.

[TpOBOAHUKM U JU3/I€KTPUKH.

MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOT0 MOJIS.

VcTOUHVKY TTOCTOSIHHOTO TOKa.

[lencTBUs 5/1eKTPUUECKOr0 TOKaA.

. DIeKTpUUeCKUi TOK B XKUIKOCTH.

. "'a3oBbIl pa3psy,.

. I3mepeHue cusibl TOKa aMriepMeTpoM.

. I3mMepeHue 5/1eKTpUUeCcKOro HarpspkeHUs! BOJIbTMETPOM.

. PeocTar v marasuH cOnpoTHB/IEHUH.

. Bsaumo/iericTBre NOCTOSHHBIX MarHUTOB.

. MozienupoBaHue HEBO3MOXXHOCTH pa3/ie/ieHUs IOF0COB MarHUTa.
. MozenupoBaHne MarHUTHBIX 110/ TOCTOSTHHBIX MarHUTOB.
. OneIT OpcTea.

. MaruuTHoe 1noJjie ToKa. J/1IeKTPOMAarHur.

. [leiicTBUe MarHUTHOTO T10JI51 HA MPOBO/JHUK C TOKOM.

. DJIeKTPO/iBUTaTe/Ib IIOCTOSTHHOIO TOKa.

. UccnefoBanue siBneHyst 371eKTPOMarHATHOW MHAYKLUU.

. OnbiTel ®apages.

. 3aBUCUMOCTb HalipaB/IeHW HHAYKIQUOHHOT'O TOKd OT YCJIOBI/Iﬁ €ro BO3HMKHOBEHMUHI.
25.

DJIeKTpOreHepaTop MOCTOSHHOTO TOKa.

Jlabopamophblie paGombl U ONbIMbL.

oAb

10.
11.

12

13.
14.
15.

16.
17.

18.
19.

OrBITHI TI0 HAOJTIOAEHUIO eKTPH3aly Tel MHAYKIMeH 1 TIPH COTIPUKOCHOBEHUH.
VccnenoBanue eHCTBUS 37IEKTPUYECKOTO TI0JISI HA TIPOBOJHUKY M [IN3TEKTPUKH.
Cbopka ¥ ripoBepKa paboThI 3/IeKTPUUECKOH LieTIh TIOCTOSTHHOTO TOKa.

V3mepeHue U peryMpoBaHUe CUJTbI TOKA.

Vi3mepeHye U pery/MpoBaHue HalpPsDKeHMSI.

WccnefoBaHye 3aBUCMIMOCTH CUJTBI TOKA, UAYIIIET0 Uuepe3 Pe3rCTop, OT COMTPOTHBIIEHHS
pe3rcTopa U HarpsiKeH!sI Ha Pe3nCTOope.

OmbITBI, JEeMOHCTPUDYIOL[UE  3aBUCHUMOCTb  3JIEKTPUYECKOTO  COTIPOTHBJIEHMUS
TIPOBO/IHUKA OT €T0 JJIMHBI, TUIOLA/[U TTOTIePeYHOr0 CeueHrsl M MaTepraia.

[TpoBepka MpaBWia CAOKEHWs HANpsDKeHWH TIpU TI0C/Ie/I0BaTeIbHOM COeJMHEHUU
JBYX Pe3UCTOPOB.

ITpoBepka rpaBu/Ia AJIsi CHJIbI TOKA TPU TIapasijie/lbHOM COeZHEHHUH Pe3HUCTOPOB.
OrmpenesieHrie paboTHI 3/1IEKTPHUUECKOT0 TOKA, UAYIIEro uepe3 pe3ncTop.

OripezienieHr e MOIITHOCTH 3/IeKTPUUECKOTO TOKA, BbIZIe/sieMOi Ha pe3rcTope.

. I/ICCJ'IE,I[OBE[HI/IE 3dBUCHUMOCTH CHWJ/IbI TOKa, UAYIEro uepe3 j1aMIIOUKYy, OT HallpAKeHUd

Ha Hell.

Ornpepenenve KIII HarpeBaress.

VccnejoBaHre MarHUTHOTO B3aUMOJZ,EUCTBUS TOCTOSIHHBIX MarHUTOB.

V3yueHrne MAarHUTHOTO TIOMS TIOCTOSIHHBIX MarHUTOB TIPU WX OOBeJUHEHUH U
pasziesieHuHn.

WccnenoBanue [eNCTBUS 3/IEKTPUUECKOIO TOKA HA MarHUTHYIO CTPEJIKY.

OnbIThI, IEMOHCTPUPYIOLME 3aBUCUMOCTb CUJTbI B3aUMO/IeHCTBUS KaTyIIKU C TOKOM U
MarHuTa OT CUJIbI TOKA U HallpaB/leH!sl TOKA B KaTyILKe.

W3yyeHune feiiCTBUSI MarHUTHOTO T10JIs1 HA IPOBO/IHKK C TOKOM.

KoHcTpyripoBaHye 1 u3ydyeHue paboThI 3/IeKTPOABUTATEJIS.



20. Nsmepenne KI1/] ssekTpogBUraTe/lbHOW yCTAHOBKH.
21. OnbITEl M0 MCC/I€[0BAHUIO SIBJIEHUS 3/€KTPOMarHUTHOM MHAYKLMHU: HCCej0OBaHue
V3MeHeHU! 3HaueHUsl U HalpaBJ/IeHUs] MHAYKLMOHHOIO TOKa.
9 KJIACC

Pazgen 8. MexaHuueckye siBJIeHMS.

Mexanuueckoe pAsukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTH
MeXaHUUYeCcKoro [IBWKeHusl. PaBHOMepHOe TIpsiMO/IMHeNHOe [BWkeHue. HepaBHOMepHOe
NpsMOJIMHeHOoe fBwkeHre. CpefHsT W MIHOBEHHas CKOPOCTb Tejla IIPU HepaBHOMEPHOM
JBUKEHUU.

Yckopenne. PaBHOyCKOpeHHOe TIpsiMOJTHeHOe iBikKeHue. CBoOoHOe masieHne. OMbIThI
lanunes.

PaBHOMepHOe ABIKeHHe TI0 OKPY>KHOCTH. [leprof v yactora obpamenus. JInHeiHas u
yrJjioBasi CKOpoCTH. LleHTpocTpeMUTe/IbHOE yCKOPeHUe.

[Tepseiii 3akoH HbtoTroHa. Bropoi 3akoH Herorona. Tpetuit 3akoH Herorona. IlpuHimn
CyTIepIIO3ULIUU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cusa TpeHuUs: Cula TPeHUs CKOJIbXXeHUs, CUjla TPeHUs
TI0KOS1, IPyTUe BUbl TPEHUS.

Cua TSKECTH M 3aKOH BCEMUPHOTO TSATOTEHUs. YCKOpeHHe CBOOOJHOTO Ta/ieHusl.
[erwxenne 1iaHer BOKpyr CosHua. IlepBass kKocmuueckass ckopocTs. HesecomocTs U
neperpysku.

PaBHOBecre MaTepuaabHOM TOUKU. AOGCOMOTHO TBEp0e Teo. PaBHOBecHe TBEP/OTO Tesa
C 3aKpervIEHHOW OChIO BpalljeHusl. MoMeHT cuibl. LleHTp TshkecTH.

Nmvnynec Tena. M3meHenue ummnysbca. MIMnysisC cuibl. 3aKOH COXPaHEHUs] UMITYJIbCa.
PeakTuBHOe JBU)XeHMe.

Mexanuueckasi pabota ¥ MOIIHOCTb. PaboTa CU Ts)KeCTH, yrpyroctH, TpeHusi. CBsi3b
SHepruyd W paboTbl. [loTeHIManbHasi SHEpPrusi Tesa, MOJHATOTO HAZ TTOBEPXHOCTHIO 3eMJIH.
[ToTeHuManbHas SHeprusi CKaTtou NpykuHbl. KuHetnueckast sHeprusi. TeopeMa 0 KUHETHYECKOU
SHepruy. 3aKOH COXpaHeHHs] MeXaHU4eCKOM SHeprum.

demoncmpayuu.

1. HabsnromeHre MeXaHUYECKOTO /IBMDKEHHS TeJla OTHOCHTETBHO Pa3HbIX Tel OTCUETa.

2. CpaBHeHue TyTeld U TPaeKTOPWUM ABW)XEHHsI OJIHOTO U TOTO K€ Tejla OTHOCUTE/IbHO

PasHbBIX Tejl OTCYETA.

3. VI3mepeHre CKOPOCTH U yCKOPEHUSs MPSIMOIMHENHOTO IBUYKEHUSI.

4. HccnepoBaHue NPU3HAKOB PaBHOYCKOPEHHOIO [IBU)KEHUS.

5. HabnrozneHue [BUXeHUs Tesla 10 OKPY>KHOCTH.

6. HabsrogeHue MexaHMUeCKUX SIBJIEHHH, TTPOUCXOASAIINX B CUCTeMe 0TCUéTa «Temexkar»

TIpY € paBHOMEPHOM U YCKOPeHHOM /IBW)KEeHUH OTHOCHTE/IbHO KabrHeTa (PU3UKH.

7. 3aBUCUMOCTb YCKOpEHMs TeJla OT MacChl TeJsla M JeMCTBYIOIeld Ha Hero CUJIbI.

8. HabmrozeHuie paBeHCTBa CUJT MIPY B3aUMOZEMCTBUU Tel.

9. N3meHeHue Beca Tesia [IPU YCKOPEHHOM /[IBKEHUMU.

10. [Tepesaya uMItysibCca IIpU B3aUMO/|€MCTBUM TeJl.

11. TIpeobpa3oBaHus SHEpTryy MPU B3aUMOEHCTBHY TeJl.

12. CoxpaHeHue UMITy/IbCa [PU HEyNIPyroM B3aUMOZEeMCTBUU.

13. CoxpaHeHHe UMITy/IbCa TIPH abCOJTIOTHO YTIIPYTOM B3aUMO/IeCTBHH.

14. HabsrojeHre peakTHBHOTO JIBVKEHHUSI.

15. CoxpaHeHre MeXaHUUeCKOW SHepryuy MpyU CBOOOZHOM TIa/|eH1H.

16. CoxpaHeHue MexaHU4eCKOW SHepruu MpH IBUKEHUU TeJsla M0/, 1eCTBHEeM NPy KUHBI.

JlabopamopHbie pabombl U onbIiMmsl.

1. KoHcTpyupoBaHue TpakTa Jjis pasroHa W Ja/bHeHIIero paBHOMEDHOTO JIBW)KEHUS

11apYKa WU/ TeJIeXKKHU.
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Omnpezenenve cpefiHeli CKOPOCTH CKOJIb)KeHUsI OpyCKa WM JIBWKEHUs IIapvKa I10
HaK/IOHHOM TJIOCKOCTH.

OmnpezienieHe YCKOPEHHsI Tejla TPU PABHOYCKOPEHHOM [IBMDKEHWH TI10 HAKIOHHOW
TIJIOCKOCTH.

VccnepmoBanue 3aBUCMMOCTH ITyTH OT BPEMEHH TIPU PaBHOYCKOPEHHOM JIBYKeHUU 6e3
HayajbHOW CKOPOCTH.

[TpoBepka TWIIOTE3bl: €C/AW TP PABHOYCKODEHHOM [IBVDKEHWM 0e3 Hauya/JbHOU
CKOPOCTM TIYTA OTHOCSATCA KakK psJi HEUETHBIX UYKWCEJ, TO COOTBETCTBYIOL[HE
TIPOMEXKYTKU BpeMeHU OJJUHAKOBBI.

WccnemoBanvie 3aBUCUMOCTH CHWIBI TPEHHWS CKOJIBXXEHUS OT CWUIbl HOPMAajabHOTO
JlaBJIeHMUS.

Ornpepenienre Ko3(uijeHTa TpeHUs: CKOTbKeHUsI.

OmnpefenexHye XECTKOCTH TPY>KUHBI.

Omnpegenenve paboTbl CUIBI TPeHWS TIPU PaBHOMEPHOM [BI)KEHWH TeJjla I10
TOPU30HTA/IbHOW MTOBEPXHOCTH.

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

. I3yueHue 3aK0Ha COXpaHeHUs SHEePrUM.

Pa3pen 9. Mexannueckue Ko/ie0aHUSI U BOJTHBI.

KonebarenbHoe aBmkeHue. OCHOBHbIe XapaKTepUCTHUKU KoJyiebaHWM: Mepuof, 4acToTa,
amruityza. MartematnuecKuid W TPY)XKMHHBIM MasTHUKU. IIpeBpalleHuve 5>Hepruu npu
KosiebaTe/TbHOM JIBVKEHUH.

3aTyxatomye KosebaHus. BeiHykzeHHbIe KonebOaHus. Pe3oHaHc. MexaHHUUeCKre BOJTHBL
CaolicTBa MexaHMUeCKUX BOJIH. IIpofio/ibHBIe U TIONepeyHble BOMHBI. [I1MHA BOJHBI U CKOPOCTh
eé pacnipocTpaHeHusl. MexaHn4eCcKHe BOHBI B TBEPZIOM TeJjle, CeiCMUYeCKHe BOJTHBI.

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

Jemoncmpayuu.

1. HabmozneHue KoneGaHUl Tesl MOA, JeMCTBHUEM CUIbI TSHKECTU U CUJTbI YIIPYTOCTH.

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

3. HabsozeHre BbIHYKAEHHBIX Kosie0aHUi U pe30HaHca.

4. PacnpocTpaHeHue NPOJOJIBbHBIX Y NONEePeYHbIX BOJH (Ha MOZen).

5. HabnroseHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYeCKUW pe30HaHC.

Jlabopamophbie paGombl U ONbIMbL.

1. OmpezenenHue 4acTOTHI ¥ TIepHOAA KosiebaHWi MaTeMaTHueCcKoro MasiTHHKA.

2. OrmpepeneHure YaCTOThI U TTepUOa KojiebaHui TIPYKMHHOTO MasiTHUKA.

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

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

5. TIpoBepka He3aBHCHUMOCTH Iepuoja KoiebaHWi Tpy3a, IMOBEIIeHHOT0 K HWUTH, OT
Macchbl rpy3a.

6. OmbITbl, JEMOHCTPUPYIOLIME 3aBUCHUMOCTb TIepHOAA KoyiebaHW TPY>KUHHOTO
MasiTHMKa OT MacChl Fpy3a M >KECTKOCTH MPY’>KHHBI.

7. VI3MepeHue yCKOpeHUsi CBOOOHOTO TaJieHusl.

Pa3zpgen 10. DiieKTpoMarHMTHOeE 110J1e ¥ 3/IeKTPOMarHMTHbIe BOJ/IHbI.
O/NeKTPOMarHuTHOe I10/1e. DJIeKTPOMAarHUTHble BOJIHBIL. CBOMCTBa 3/1€KTPOMarHUTHBIX
BosH. llIkana 37meKTpoMarHUTHBIX BOJTH. VICo/ib30BaHKe 3/1eKTPOMarHUTHBIX BOJH /1Sl COTOBOU

CBA3HU.

OneKTpoMarHuTHast npupoga ceeta. CKopocTh cBeTa. BosIHOBBIE CBOMCTBa CBeTa.
Jemoncmpayuu.



1. CpoicTBa 3/1eKTPOMarHUTHBIX BOJIH.

2. BoJsiHOBBIE CBOWCTBA CBeTa.

JlabopamopHbie pabombl u onbIiMmsl.

1. W3yueHue CBOWCTB 3/1€KTPOMAarHUTHBIX BOJTH C TIOMOILIbI0 MOOUIBLHOTO Tenie)oHa.

Pa3pen 11. CBeToBBIe IB/IeHUS.

JlyueBasi Mofienb cBera. VcTtouHuky cBeta. [IpsiMosivHeliHOe pacrpoCTpaHeHHWe CBeTa.
3armenus ConHua u JIyHel. OTpaxkeHue ceta. I1710cKoe 3epkano. 3aKOH OTpakeHUs CBeTa.

[IpenomsieHvie cBeTa. 3aKOH IpesioMJIeHMs1 CBeTa. [I0/IHOe BHyTpeHHee OTpakeHUe CBeTa.
Vcrnosib30BaHye NIOJTHOTO BHYTPEHHETr0 OTPaykKeH!sI B ONITUUeCKUX CBETOBOZAX.

Jlunza. Xop mayuert B jumH3e. Onruueckasi cucteMa (oToamnmnapara, MHUKPOCKOMNa U
Teseckora. I'1a3 Kak onTuueckas cucrema. biM3opykocTs M JanbHO30PKOCTb.

Pasnoyxenue 6enoro ceera B criekTp. OmbiThl HptoTOHA. CrioykeHHe CrieKTpaibHbIX LIBETOB.
[ducrniepcus cBera.

demoncmpayuu.

1. TIpsmosmHerHOe pacrpoCTpaHeHre CBeTa.

OTtpakeHue cBeTa.

[TonmyueHne n300pa>keHNH B MJIOCKOM, BOTHYTOM M BBIITyKJIOM 3epKajax.
[IpenomsieHue cBera.

OnTryecKnii CBETOBOJ,.

Xoj nyueit B cobuparoliiei JuH3e.

XoJ nyuyeu B paccenBarollleld TMH3e.

[MonyueHre n300pakeHHH C MOMOIIIbBIO JIMH3.

. IIpuHumn pelictBus oToanmnapara, MUKpPOCKOIIA U TeJlecKora.

10. Mopgens ria3sa.

11. Pa3znoxxenue 6esoro cBeTa B CIIEKTP.

12. TTonyueHue 6esioro cBeTa IpU C/I0’KEHWUM CBETa Pa3HBIX I[BETOB.
JlabopamopHbie pabombl u onbiMmsl.

1. WccnenoBaHvie 3aBUCMMOCTH yIjla OTPayKeHUs1 CBETOBOTO Jlyya OT yrJjia NaZieHusl.
2. U3yueHue XxapaKTepUCTHK M300pakeHus IpeZiMeTa B TUIOCKOM 3epKarie.

3. HccnepoBaHue 3aBUCMMOCTH yIJIa TIPeJIOM/IEHUS] CBETOBOIO Jiyya OT yrJjia MajleHus Ha
IPaHULIe «BO3YX—CTEKIIO».

[MonyueHue n300pakeHUH C MOMOIIIBIO COOMparoLIiel TMH3bI.

OrmpeyiesieHrie pOKYCHOTO PacCTOSIHUS M ONTUYECKOU CHJTbI COOMpArOIel JIMH3bI.
OmnbITHI 110 pa3/ioXKeHUto 6esioro cBeTa B CIEKTP.

OmBITEI TI0O BOCTPUSITHIO IIBeTa TpeAMeTOB TPU WX HaOMIO/|eHWH uepe3 IIBeTOBbIE
(UIBTPBIL.

Pa3pen 12. KBaHTOBBIE SIB/ICHUS.

OmneiTel Pe3epdopaa u nnaHerapHast MoZiesib atoMa. Mogienis atoma bopa. Vcnyckanve u
TOT/IoeHre cBeTa aTOMOM. KBaHTbI. JIMHelyaThble CIIeKTphI.

PaguroaktBHOCTh. Asibda, Oeta- M ramma-usnyueHus. CTpoeHHWe aTOMHOTO sifpa.
HyknonHas wMogens aromHoro szpa. M3oromel. PaguoaktuBHble mpespaieHus. llepuof,
roslypacrazia aTOMHBIX sifiep.

ApnepHble peakjuu. 3aKOHbI COXPaHEHUs 3aps/l0BOr0 ¥ MaCCOBOI'0 uucesl. DHeprus CBA3U
aTOMHbIX szep. CBsI3b MacChl U 3Hepruy. Peakuuu cuHTe3a U JeneHusl spaep. VICTOUHUKA
sHepruu CoJiHLIa U 3BE3,.

AnepHas sHepreTuka. /leliCTBUS paIMOAKTUBHBIX U3/TyUEHUI Ha )KUBble OPraHU3MBbI.

Jemoncmpayuu.

1. CrexTpsl U3/1yuyeHus Y IOTJIOLLeHHUs.

2. CrekTpbl pa3/IM4HbIX ra3os.

3. CnekTp BoAOpoOzAa.

4. HabmogeHve TpeKoB B KaMmepe BusbcoHa.
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5. Pabora cuéTurika MIOHU3UPYIOIUX U3/TyUeHHH.

6. Perucrpauus u3nyueHusi MPUPOJHBIX MUHEPAIOB U MPOJYKTOB.

JlabopamopHbie pabombl u onbIiMmsl.

1. HabmroeHue CIUIOIIHBIX U TMHeHYaThIX CIIeKTPOB U3/TyUeHusl.

2. UccnenoBaHue TPeKOB: M3MepeHHe SHEPIMH YacTHIBl 110 TOPMO3HOMY MyTH (IO

¢dortorpadusam).

3. N3mepeHue paZii0aKTUBHOTO (pOHa.

IToBTOpHUTE/THLHO-00001IAKIHI MOAY/Ib.

[ToBTOpUTE/NEHO-0000IIIAOIIMK  MOAY/Ib  TIpeAHA3HaueH [yis  CHCTeMaTH3alydud |
0000111eHusT TIPeAMETHOTO CO/IepKaHuUsl U OTIbITA JIesiTe/TbHOCTU, TPUOOPETEHHOT0 TIPU U3yYeHHH
BCero Kypca (M3uKH, a Takke /s TIOJTOTOBKM K OCHOBHOMY T'OCYJJapCTBEHHOMY 3K3aMeHY T10
¢usuke /17151 06yUarOLMXCS, BLIOPABILINX 3TOT y4eOHbIH MpeMeT.

[lpy wu3yuyeHHMM [JAHHOTO MOAYJSI peanM3yloTCs W CHCTeMaTU3UPYIOTCS — BU/IBI
JlesiTeTbHOCTH, HAa OCHOBe KOTOPbIX oOOecrieunBaeTcsi /IOCTKeHWe TIpeIMeTHBIX U
MeTarnpe/IMeTHBIX TUIAHUPYEMBIX pe3y/bTaToB 00yueHUs, (HopMHUpyeTCs ecTeCTBeHHOHAyuHast
IPaMOTHOCTh: OCBOEHHEe HAyYHbIX MeTO/I0OB WCC/e/[0OBaHUsl SIBJIeHWH TIPUPOAbI U TEeXHUKH,
OBJIaJileHe yMeHUsIMA OOBSICHATh (pr3ndecKre sIBJIeHUs, TIPUMEHssl TI0/ydeHHble 3HaHWUS,
pellaTh 3a/lauy, B TOM YKCJ/Ie KaueCTBeHHbIe U SKCIiepUMeHTasIbHbIe.

[TpyHLMNMAIBHO /IesiTe/TbHOCTHBIN XapakTep JAaHHOTO pa3zesia peasr3yeTrcs 3a CUéT TOro,
yTO 00yyarolecs: BBIMOJIHSIOT 3a/laHus], B KOTOPBIX UM Ipe/iiaraeTcs:

Ha OCHOBeE IT0/TyYeHHBIX 3HAaHUM pacIio3HaBaTh U HAYYHO OOBSICHATE (U3MUECKUe SIBIeHUS
B OKpY’Kalolllell IprUpo/ie U MOBCeIHeBHOM XKU3HU;

WCII0/Tb30BaTh HAyUHbIE METO/bl MCC/IeJOBaHUS (U3NUYECKUX SIBJIEHWH, B TOM UHCJIE IS
TIPOBEPKU TUTIOTe3 U TIOyUYeHHs] TeOPeTUUeCKUX BbIBO/IOB;

OOBSICHATHL HayuyHble OCHOBBI Hambosiee Ba)KHBIX [OCTHKEHHWN COBPEMEHHBIX TeXHOJIOTHH,
Harpumep, MPAaKTUYeCKOTO HCII0/b30BaHUSl pa3/IMUHBbIX MCTOYHHMKOB SHEPrMM HAa OCHOBe
3aKOHa TpeBpalleH!s] ¥ COXPaHeHHsI BCeX U3BECTHBIX BU/IOB SHEPTUH.



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.



METAIIPEIMETHBIE PE3YJ/IbTATBI

B pe3synbTaTe OCBOEHMsI TPOrpaMMbl MO (GHU3MKe HAa YPOBHE OCHOBHOTO OOIIero
obpa3oBaHust y oOyuatoijerocss OyayT copmMHpoBaHbl MeTampeAMeTHbIe Ppe3y/bTaThl,
BK/TFOUAOII[Me TI03HABaTe/IbHbIe YHUBEpCa/bHble YueOHble [eHCTBUS, KOMMYHHUKATHUBHbIE
YHUBEpCa/ibHbIe yueOHbIe [IeHCTBYs, Pery/IsTHBHbIE YHUBEPCAIbHbIE yueOHbIe eHCTBYS.

ITo3naBaTe/ibHbIE YHUBE€pPCA/IbHbIE leEGHbIe AEﬁCTBHﬂ

Ba3oBble jiornueckue JeMCcTBUA:

BBISIB/IITh Y XapaKTePH30BaTh CyIIleCTBEHHbIE TIPU3HAKU 00BEKTOB (SIB/IEHHUH);
yCTaHaB/IMBaTh CYIIeCTBEHHbBIN MPU3HAK KIacCH(UKAIMKU, OCHOBAHUS /11 000011eH s
Y CpaBHEHWSI;

BBISIB/ISITh 3aKOHOMEPHOCTH U TIPOTUBOPEUMsI B PACCMAaTPUBAeMbIX ()akTax, JAaHHBIX U
HaOJTFO/IeHNSIX, OTHOCSILMXCS K (PU3UUECKUM SIBIIEHUSIM;

BBISIB/ISITh TIPUYMHHO-C/IE[ICTBEHHbIE CBSI3M TP M3YYeHUM (U3UUECKUX SIBJIEHWH U
TIPOLIECCOB, [1e/IaTh BLIBOABI C HCIO/Bb30BaHUEM JeAYKTUBHBIX W WHIYKTUBHBIX
YMO3aK/TFOUeHHUH, BbIZIBUTaTh TUTIOTE3bI O B3aUMOCBS35X (PU3UUECKUX BEJTUUUH;
CaMOCTOSITE/ILHO ~ BbIOMpaTh Crocob perneHusi ydeOHOW  (u3nueckol 3asauu
(cpaBHeHME HECKOJILKUX BapUaHTOB peIleHHs, BbIOOD Haubosiee MOJXO/SIIETO C
YUETOM CaMOCTOSITE/TbHO BbIJIe/IEHHBIX KDUTEPUER).

ba3oBnbie uccoiaeaoBare/1bCKue ]I[eﬁ(lTBPIH:

WCTIO/Tb30BaTh BOTIPOCHI KAaK UCC/Ie/I0BAaTe/TbCKUM MHCTPYMEHT ITO3HAHMS;

MPOBOZIUTL TI0 CAMOCTOSITE/IbHO ~ COCTaB/IEHHOMY IUJIaHY  OIBIT, HEeC/IOXKHbIN
bu3nUecKuii SKCIIePUMEHT, HeOOIbITIoe UCC/IeJoBaHNe (PU3UUECKOTO SIBJIEHMUST;
OlLIeHHMBaTh Ha TPUMEHUMOCTh U JOCTOBEPHOCTb MH(MOPMAI[HIO, ITOMYYeHHYIO0 B XOjie
WCCIIeIOBaHUS UK SKCTIePUMEHTa;

camMoCTosTe/IbHO  (opmyupoBaTh 0000IeHWsT YW BBIBOABI 10  pe3y/bTaTaM
TIPOBE/IEHHOT0 HAO/TFO/IEHUS, OTIBITA, UCC/Ie/IOBAHMS;

TIPOTHO3UPOBATh BO3MOXKHOE Jja/ibHellllee pa3BuTHe (pU3NUeCKUX TIPOLIeCCOB, a TaKxkKe
BBI/IBUTATh TIPEATIONIOKEHUS 00 UX Pa3BUTHU B HOBBIX YC/IOBUSIX M KOHTEKCTAX.

Pab6ora c uadopmanmeii:

NIPUMEHSTh pa3/IMuHble MeTO/jbl, MHCTPYMEHThI W 3arpochkl TIPU TIOMCKe U OoTOope
VH(OPMaLIMK UK JaHHBIX C YYETOM TIpe/|IoKeHHOW yuebHoM (r3nyeckol 3a1aun;
aHa/IM3UpOBaTh, CUCTEMAaTH3UPOBaTh U MHTEPHpPeTUPOBaTh UH(OPMALMIO pa3IUyHbIX
BUJIOB U (DOPM Tpe/iCTaB/IeHUS;

CaMOCTOSITE/IHO BbIOMpaTh ONTHManbHYIO (hopMy TpeAcTaBieHUs WH(GOpPMALUH |
W/UTIOCTPUPOBaTh pelllaeMble 3a/jlauyd HeCJIOKHBIMM CXeMaMH, AvarpaMMaMy, WHOM
rpadyKoii ¥ UX KOMOMHAL[USIMU.

KOMMy}[I/IKaTI/IBHbIE YHUB€pPCA/IbHbIE y'-IEGHLIe ]I[EI‘/’[CTBI/IH:

B Xozie 0OCyXzaeHUsi yueOHOro Martepwasa, pe3y/bTaToB jabOpaTOPHBIX paboOT H
TIPOEKTOB 3a/laBaTh BOMPOCHI T0 CYIIeCTBY 00Cy’KZaeMoil TeMbl U BbICKa3bIBaTh UJIEH,
Halle/leHHbIe Ha pellleHre 3a/jaull 1 TIo/ifiep>KaHre O/1aroykesiaTelsbHOCTHA OOILeHMST;
COTIOCTaB/IATh CBOU CYXKAEHUSI C CYXAEHHSIMH [PYTUX YYaCTHUKOB [Majiora,
00OHapy>KHBaTb pPa3/MuKe U CXO/CTBO TI03ULIHH;

BbIPa)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U IMTUCbMEHHBIX TeKCTaX;

nMyO/IMUHO ~ TIPe/ICTAaB/SATb  Pe3y/bTaThl  BBINOJHEHHOTO  (PU3WYEeCKOro  OIbITa
(9KcriepuMeHTa, UCC/ie/J0BaHusl, IIPOEKTa);

TOHUMAaTh M WCMO/b30BaTh MPEUMYIeCTBa KOMaHAHOW W WH/MBHYalnbHOW PabOTHI
TIpY pellleHnH KOHKPeTHOM (pu3nueckoii mpobieMsr;



NPUHUMATh 1[eTd  COBMECTHOM IeATe/IbHOCTH, OpPraHHU30BLIBATH JI€HCTBUSI MO €6
JOCTWKEHHUIO: pacripe/iesisiTh POJH, 00CyX/JaTh MPOLeCcChl U Pe3y/ibTaThl COBMECTHOU
paboTeI, 0600111aTh MHEHUST HECKOJTBKUX JIFO/IeH;

BBIMOJ/IHATh CBOIO YacThb PabOThI, AOCTUras KaueCTBEHHOTO pe3y/bTaTa 10 CBOEMY
HarpaB/IeHHI0 ¥ KOOPJUHUPYS CBOU JIEHCTBUS C APYTMMH UlieHaMU KOMaH/[bl;
OlLIEHMBAaTb KAueCTBO CBOEro BK/AaZia B OOLMM TPOAYKT TI0 KPUTEPHUSM,
CaMOCTOSITe/THO C(hOPMY/TMPOBAHHBIM YUaCTHUKaMHU B3aUMOJIECTBUSI.

PeryisiTHBHBIE YHHBepPCa/IbHbIE yueOHbIe 1efiCTBUS

Camoopranusanus:

BBISIBJIITH TIPOO/IEMBI B )KU3HEHHBIX U yUeOHbIX CUTYaLUsiX, TPeOYIOIIUX JJisi peleHUs
bu3nuecKrx 3HaHU;

OPUEHTUPOBAaThbCsS B PA3/IMUHBbIX TO/X0JaX TPUHATHS pelleHui (MHAUBUYaIbHOE,
TIPUHSITHE PeLleHNs B rpymnne, MPUHATHE pelleHuM TPYNIon);

CaMOCTOSITE/IbHO COCTaBJISATh aJATOPUTM pelleHUs (U3WYeCcKOl 3a/jaud WK TJ1aHa
WCCIe[JOBaHUS 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|Uy U MpejjiaraTh [/1aH e€ u3MeHeHUs;

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

BHOCHUTb KODPEKTHBBI B [1eITeIbHOCTh (B TOM YKCJ/Ie B X0/, BbIIIOJIHEHUSI (PU3NUYECKOTO
WCCIe[JOBaHUs WM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBILHXCS
CUTYyalUi, YCTAaHOB/IEHHBIX OLIMOOK, BO3HUKILIUX TPYIHOCTEH;

OLleHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJid U yCI0BUSIM;

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

NpY3HaBaTh CBOE TMpaBO Ha OIIMOKY TIpY pelleHuH (U3Nueckux 3afady WM B
YTBep)K/|eHUSIX Ha HayuyHble TeMbl U TaKOe Ke MpaBo Apyroro.

INIPEIMETHBIE PE3YJ/IbTATBI

K konny obyuenusi B 7 Kjacce mpejMeTHbIe pe3y/ibTaThl HA 6a30BOM ypOBHE JOJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

WCII0/Ib30BaTh TOHATHS: (r3WyeckWe W XUMHUUYECKWe siBjieHWs, Hab/ofieHue,
5KCIEePUMEHT, MO/Jeflb, TUIOTe3a, eAUHULIbI (PU3NYECKUX BeJMYMH, aToOM, MOJIeKyJa,
arperaTtHble COCTOSIHUS BeljecTBa (TBEpAOe, XKHUAKOe, ra3000pa3HOe), MeXaHHuecKoe
[BIDKeHWe  (paBHOMEpHOe, HepaBHOMEpHOe,  TIPSIMOJIMHENHOe),  TpaeKTopus,
paBHOJIENCTBYIOIIAs cuna, Aedopmanusi (ympyrasi, IjacTUueckas), HEeBeCOMOCTb,
coob1jaroluecst CoCyzbl;

pasnuyarh siBjeHus (OUdQy3us, TerioBoe JBMWKEeHUE YaCTHL] BellleCTBa, paBHOMEpPHOe
[IBIDKeHHe, HepaBHOMEDHOe [BIJKeHWe, UHepLus, B3aUMOZENCTBYUe Tesl, paBHOBeCUe
TBEPABIX TeJ C 3aKPeIVIEHHOM OChbIO BpallleHHWs, ITepejaua [AaBleHUs TBEPAbIMU
TeslaMH, XKUKOCTSIMU U Ta3aMH, aTMOC(epHOe /laBjieHue, IJlaBaHue TeJl, IpeBpallleHus
MeXaHWYeCKOM SHepryu) Mo OMMCaHHI0 UX XapaKTePHBIX CBOMCTB U HA OCHOBE OITbITOB,
JIeMOHCTPUPYIOLIUX JaHHOe (PU3UYEeCKOe SIBJIEHUE;

pacrio3HaBath MposiBJieHWe U3YUYeHHBIX (PHM3MYeCKUX SIBJIeHWM B OKpY’KarollleM MHpe, B
TOM uuc/ie (U3NUecKue sIBIeHUs B TIPUpOJie: NPUMEphl [BIKEHUS] C pa3/MYHbIMHU
CKOPOCTSIMM B JKMBOW W HEXWBOW TPUPOJe, NeWCTBUE CWJIbl TPEHUS B TNPUPOZE U



TeXHUKE, BJIMSTHUEe aTMOC(HEPHOTO [aBjieHHsI Ha >KUBOW OpPraHW3M, TUIaBaHUe pbIO,
pbluaryd B Tejie 4ejioBeKa, TPU 3TOM IMepeBOUTH MPAKTUUECKYI0 3a/lauy B yueOHYIO,
BbIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (MPH3HAKK) (DU3UUeCKUX SIBJIEHUI;

OMUChIBaTh M3yUeHHbIe CBOMCTBA Tel U (r3uuecKue siBJeHUs], UCTIOMb3ysl (PrU3nuecKue
Be/IMUMHbI (Macca, 00bEM, TVIOTHOCTH BEIeCTBA, BPeMs, IMyTh, CKOPOCTb, CPeIHSIS
CKOpPOCTb, CW/Ia YIIPYrOCTH, CHW/Ia TSDKeCTH, BeC Teja, CWa TpPeHUs, [AaBjeHUe
(TBEépAIOTO Tesa, KUAKOCTH, Ta3a), BbITAJKWBAIOINas CHIa, MeXaHWueckKass paboTa,
MOIIIHOCTb, IIJIeYO CWIbl, MOMEHT CHW/Ibl, KO3((UIMEHT TI0/Ie3HOr0 [JAeUCTBUs
MEeXaHM3MOB, KMHeTHYeCKass U MOTeHLMa/lbHas SHeprusi), Mpu OMNKWCAHUU MNPaBUIbHO
TPAKTOBaTh (PU3NMUECKUI CMBIC/T UCTI0/Ib3YEeMbIX BEJTUUMH, UX 0003HAUEHUS U eMHULIBI
bu3nuecKUx BeIUYMH, HAXOAWUTh (DOpPMYIbl, CBs3bIBAIOLME AAHHYI0 (U3NUYECKYIO
Be/IMUMHY C JPYTMMU BeJMUMHAMM, CTPOUTH TpaUKy H3YyueHHBIX 3aBHCHMOCTeN
bu3nueCcKrx BeJIMUMH;

XapaKTepu30BaTb CBOMCTBA Tes, (PU3nWuecKde SIBJIEHWSI U TIPOLIECCHI, HCIIO/b3Ysi
rpaBWIa CJI0XKeHUs1 cusl (BAOJb OAHOM MpsiMoii), 3akKoH I'yka, 3akoH Ilackarnsi, 3aKOH
Apxumesia, MpaBWIO paBHOBecHsi pbiuara (6Ji0Ka), «30710TOe TIPaBU/IO» MeXaHHWKH,
3aKOH COXpaHeHWsi MeXaHWYeCKOM SHepruM, TMpyd S5TOM [laBaTb CJIOBECHYHO
(hopMyTMPOBKY 3aKOHA Y 3alMChIBaTh €r0 MaTeMaTHUeCcKoe BbIpaKeHHe;

OOBSICHATL (PU3NUECKUe sIBJIEHWs, TIPOLIeCChl W CBOWMCTBA Tel, B TOM UHC/IE W B
KOHTEKCTe CUTyaluil TPaKTUKOOPHEHTHPOBAHHOTO XapaKTepa: BbISIBJISATh MPUUHMHHO--
CJIe[ICTBEHHBIE CBSI3U, CTPOUThH 00BsICHeHHe U3 1—2 JIOrMuecKuX I1aroB C OMopoi Ha 1—
2 U3yYeHHbIX CBOMCTBA (PU3WUECKUX SIBJIEHUM, (PU3NUECKUX 3aKOHa WU
3aKOHOMEpPHOCTH;

peliaTh pacuéTHble 3afaud B 1-2 [eWCTBUS, WCIO/Mb3ysl 3aKOHbI W (POPMYJIbI,
cBsi3bIBaroll[ue (u3MuecKde BeJMUYMHbI: Ha OCHOBe aHaju3a YCJIOBUSI 3aJauu
3aMMChbiBaTh KpaTKOe YCJ0BUe, TMOACTaB/ISATh (pU3UUecKue BeJUUMHbI B (OpMyJ/bl U
TIPOBO/IUTh PACUETHI, HAXO/AWUTh CIIPABOYHBIE [laHHbIE, HEOOXOAUMBIE /IS pelleHUs
3a/lau, OLIeHUBaTh PeaIMCTUYHOCTh MOJyueHHOW (hU3MUecKoi BeTMUUHBI;
pacro3HaBaTh MpPOOJIeMbl, KOTOPblE MOXKHO PEIIUTh TIPU TOMOIIM (PU3NUECKUX
MEeTOZIOB, B OIWCAHUU MCC/IeI0BaHUsS BbIIEJIATh TIPOBepsieMoe TIpe/InosoKeH e
(rumnote3y), pa3nuuaTb W HHTEPIPETUPOBaTh TO/yUeHHBIM pe3y/abTaT, HaXO[UTh
OLIIMOKY B XO/ie OTIbITa, /le/laTh BHIBO/IBI T10 €T0 pe3y/bTaTaM;

TIPOBO/IUTH OTIBITHI TI0 HAO/MIOZeHNI0 (PU3NUECKUX SIBJIeHWH Wi (GU3NYeCKUX CBOWCTB
Ten: (OpPMyMpOBaTh IIpOBepsieMble TIPeATIONIOKEeHUs], COOMpaTh YCTAaHOBKY W3
TIpe/IJIOKeHHOT0 000PY/I0BaHUsI, 3aMMChIBATh X0/ OTbITa U (POPMYJ/IMPOBATh BBHIBO/IBI;
BBITIOJTHATE TIPSIMble M3MepPeHHs] PacCTOSIHUSI, BpeMeHH, MacChl Tesa, 00bEMa, CUIIbI U
TeMITepaTypbl C WCTOb30BAaHMEM AHAJIOTOBBIX W LU(POBLIX MPUOOPOB, 3aIlUCHIBAThH
roKa3aHus IpUOOPOB C YUETOM 3aZlaHHOM abCOMIOTHOM MOTrPeITHOCTH U3MepeHMUi;
MPOBOJUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3MUeCcKOW BeIMUMHBI OT JPYrou C
HCII0/Tb30BaHHWEM TIPSIMbIX U3MepeHul (3aBUCUMOCTH MyTH PaBHOMEPHO JBUKYILErocst
Tesa OT BPEMeHU [IBW)KeHMs Tesla, CUJIbl TPDeHUs] CKOJIbKeHHUs1 OT Beca Tesla, KauecTBa
00pabOTKM TIOBEPXHOCTeH Te/ll U He3aBUCUMOCTH CWIbl TPEHUS OT ILIO[aAN
COMNPUKOCHOBEHMSI TeJl, CUIbl YIIPYTOCTU OT YJJ/IMHEHUWS] NPY)>KUHBI, BbITAaJKHUBAKOIeN
CWIbI OT 00BEMa TIOTPY)KEHHOM YaCTU Tela W OT TIJIOTHOCTA J>KMAKOCTH, eé
HEe3aBUCUMOCTA OT TUIOTHOCTH TeJjia, OT TJIyOWHBI, Ha KOTOPYHO TIOTPY>KEHO TeJo,
yCJIOBUM TI/IaBaHUWS TeJs, YCJIOBUM paBHOBECHSI pbluara W OJIOKOB), y4aCTBOBAaThb B
TJIAaHUPOBaHUM  yueOHOrO UCC/e/IoBaHUs, COOMpaTb YCTAHOBKY W BBIMOJIHATH
v3MepeHUsi, Cyiefysi TIpe/l/IO)KeHHOMY TI1aHy, (DMKCHMpOBaTh pe3y/ibTaThl MOJyueHHOU
3aBUCUMOCTH (U3WUYECKUX BeJIMUMH B BUJE TIPeJIOKEHHbIX Tabyul] U TrpaduKoB,
JleniaTh BBIBO/IbI TI0 pe3y/ibTaTaM MCC/eJ0BaHMS;



NIPOBO/IUTb KOCBEHHble H3MepeHHsl (PU3UUecKuX BeIUUMH (IJIOTHOCTh BelllecTBa
JKUZKOCTA M TBEPAOro Tena, CWia TPEeHUsI CKOJIbKEHUs, [laBjieHHue BO3[yXa,
BbITA/IKMBAlOIlas CWIa, JeHCTBYIOLlas Ha IOTPY)XKEHHOe B J)KMJKOCTb Terlo,
KO3(PUIMeHT I0/e3HOro AeMCTBUSI MPOCThIX MEeXaHW3MOB), CeAys Tpel0’KeHHOU
WHCTPYKLWHM: TIPY BBITIOJTHEHUY M3MepeHri coOMpaTh SKCIIepUMEHTAIbHYI0 YCTaHOBKY
Y BBIYUC/ISTh 3HaUeHe UCKOMOW BeTMUMHbI;

coO/oaTh TIpaBWIa TEXHUKA Oe30macHOCTM Tipu pabore c  1abopaTOpHBIM
obopy/loBaHuEM;

yKa3blBaTb TPUHIUIBI JeWCTBUS TIPUOOPOB W TEXHUYECKUX YCTPOMCTB: BECHI,
TepPMOMeTp, AUHAMOMeTp, COOOIIaroI1ecs: COCybl, 6apomMeTp, pblyar, Mo/IBWXKHBIN U
HEeIO/IBVKHBIN O/I0K, HAK/IOHHAS TI/IOCKOCTb;

XapaKTepy30BaTh TIPUHLUMbI JIeHCTBUS HW3yUeHHBIX TPUOOPOB U TeXHUUYECKUX
YCTPOWCTB C OMOPOM Ha MX ONMCaHusl (B TOM uuC/e: TMOJIMIIHUKH, YCTPOHCTBO
BOJZIONIPOBO/IA, TH/PaBIMYeCKUM Mpecc, MaHOMeTp, BbICOTOMeEp, MOPLIHEBOM HAcoC,
apeoMeTp), UCMO/b3ysl 3HaHUS O CBOWCTBaX (PU3MUECKUX SIBIEHUM W HEeOoOXOJuMbIe
(ur3ruecKre 3aKOHbI 1 3aKOHOMEPHOCTY;

NIPUBO/IUTh TPUMepbl (HaXxoAWTb HWHGOpPMALMI0 O TIpUMepax) MPaKTUUYeCcKoro
WCTIOMb30BaHusl (PU3NUECKUX 3HAHUWA B TIOBCEJHEBHOW >KWU3HU [/ obecrieueHUs
Oe3omacHOCTM TIpY OOpalieHuu C TpUOOpaMU U TeXHUUECKUMH YCTPOMCTBaMH,
COXpaHeHusi 3/J0pOBbsi U COOJIIO/IeHUsT HOPM  SKOJIOTMUECKOro TIOBeJileHUs] B
OKpY’Karolller cpefie;

OCYLL[eCTB/ISITh OTOOP MCTOUHWKOB HH(poOpMaluu B VIHTepHeTe B COOTBETCTBUHU C
3a/JaHHBIM MTOMCKOBBIM 3alIpOCOM, Ha OCHOBE MMEOIMXCsl 3HAHWI U MyTéM CpaBHEHUS
Pa3MUHBIX UCTOUHMKOB BbIJE/NATh UH(POPMALUIO, KOTOpasi sIBJ/ISIeTCSl MPOTHBOPEUNBOM
WIN MOKeT OBITb He/[0CTOBEPHOW;

WCTIO/Tb30BaTh TPH BHITIOJHEHWH YUeOHBIX 3a/[aHUii Hay4YHO-TIOMY/ISIPHYIO JINTepaTypy
(¢u3MUeCcKoro cojilep)kaHusi, CHpaBOUHble MaTepuasbl, pecypcbl ceTH VIHTepHeT,
B/a/leTh TPUEMaMH KOHCTIeKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHusi MH(OpPMALUU U3
OZIHOM 3HaKOBOW CHUCTeMBbI B JPYTYIO;

co3/jaBaTh COOCTBeHHbIe KpaTKHe IMHMChbMeHHble U YCTHble COOOIeHUsT Ha OCHOBe 2—3
VCTOUHHUKOB MH(pOPMaLuK (PU3NUECKOTO COZiep>KaHHs, B TOM UuC/ie MyO/IMUHO /ienaTh
KpaTKue COOOIeHUsT O pe3yJsibTaTaX MPOeKTOB WK yueOHBIX UCC/Ie0BaHUM, TTPU 3TOM
rPaMOTHO UCIIOJIb30BaTh M3yUEHHBbIM TOHSATUHHBIA amnmapat Kypca (U3MKH,
COTIPOBOXK/ATh BLICTYIJIEHHE TIpe3eHTaLuel;

TIPY BBITIONTHEHWH y4eOHBIX TIPOEKTOB M MCCIe[0BaHUN pacrpeienisiTh 0053aHHOCTH B
rpymnre B COOTBETCTBUU C NTOCTaB/I€HHBIMU 3a/jla4aMU, CIeJUTh 3a BbINIOJTHEHUEM I1/1aHa
JeliCTBUM, afleKBaTHO OIleHMBATh COOCTBEHHBIN BK/AJ B /IeSTeBHOCTb TPYIIIIHI,
BbICTParMBaTh KOMMYHHUKAaTUBHOE B3aUMOZENCTBYe, YUNThIBasi MHEHHE OKDPY KatoIIHX.

K konny obyuenusi B 8 Kiacce mpegmeTHble pe3y/ibTaThl HA 6@30BOM ypOBHE JOJDKHBI
oTpakaTb C()OPMUPOBAHHOCTb y 00yUaroIUXCsl YMEeHUM:

VCTIO/Ib30BaTh MOHATHS: Macca M pa3Mepbl MOJIEKYJ/, TelyIoBOe [BI)KeHHEe aTOMOB U
MOJIeKYJl, arperaTHble COCTOSIHUSI BelleCTBa, KpPUCTa/uIMueckue U amMop(Hble Tea,
HAaCbIILIeHHbIN U HEeHaChIIIeHHbIY Map, BAaXHOCTb BO3/lyXa, TemMriepaTrypa, BHyTPeHHsIs
SHeprus, TeIJ0BOM /IBUraTe/lb, 37IeMeHTapHbIN 3/1eKTPUUeCKUN 3apsifi, 37IeKTpUUYeCcKoe
1ojie, MPOBOJAHUKUA U [IM3/1€KTPUKU, TOCTOSIHHBIM 5/IeKTPUYECKUN TOK, MarHUTHOE
ToJie;

pa3nuyath siB/eHUs (TeIUIOBOe pacllMpeHue U CKaTue, TeljiornepeZaua, TeloBOe
paBHOBeCcHe, CMauvMBaHWe, KalWIspHble sIB/IeHUsl, WCIapeHue, KOHJeHcalus,
I1aBjeHue,  KpUcTa/uiusauus  (OTBepieBaHMe),  KUIeHWe,  Tellionepezaua
(TensornpoBOJHOCTb, KOHBEKLMS, W3J/lyueHue), 3/1eKTpu3alysi Tesl, B3auMOJEeNCTBUe
3apsifioB, JeWCTBUSI 3/IEKTPUUECKOrO TOKa, KOPOTKOe 3aMblKaHWe, B3auMOZelCTBUe



MarHuToB, JIelCTBHe MarHUTHOIO IOJII Ha INPOBOJHUK C TOKOM, 3JIEKTPOMAarHWUTHast
VHAYKLMS) TI0 ONKWCAHHI0O WX XapakKTepHbIX CBOMCTB M Ha OCHOBE OIBbITOB,
JIeMOHCTPUPYIOLLMX JJaHHOe (pri3hUecKoe siBlIeHUe;

pacro3HaBaTh NPOSIBJIEHUE U3yUeHHBIX (PU3NUYeCKUX SIBJIeHWH B OKpY)KarollleM MUpe, B
TOM uucie ¢GuU3MUecKde SBJeHUST B IIPUPOJe: TOBEPXHOCTHOE HaTsKeHWe |
KalWuUIpHble SIBJIeHWs B TPUPOJe, KPUCTa/ibl B Mpupofe, usnydyeHue CosHIa,
3amep3aHKe BO/IOEMOB, MOpPCKHe Opw3bl, 00pa3oBaHHe pOCHI, TyMaHa, WHes, CHeTa,
3/IeKTpUYeckre sIBJleHUsi B arMmocdepe, 5/€KTPUUECTBO J>KUBBIX OpPraHU3MOB,
MarHuTHoe rosie 3eMid, Jpel¢ MOMH0COB, POib MarHUTHOTO MO [/ JKW3HK Ha
3emsie, TIOJISIPHOE CUsiHUE, TIPU 3TOM TepeBO/IUTh MPaKTUUeCKyro 3ajauy B yuebHYytO,
BbIZIeJISITh CYIIleCTBeHHbIe CBOMCTBA (MPH3HAKK) (DU3UUeCKUX SIBJIEHUI;

OMKChIBaTh M3y4YeHHbIE CBOMCTBA Tes U (PU3nUecKue sIBJIeHUs], UCTI0/b3ys (pru3nueckue
Be/IMUMHbI (TemIiepaTypa, BHYTPEHHsisi SHeprusi, KOJIWYeCTBO TeIIOThl, Y/e/bHasi
TeIUIOEMKOCTh ~ BelecTBa, YJe/lbHasg TelyioTa TIUlaB/eHus, YyJenbHas TeruioTa
napooOpa3oBaHusi, yenbHasi TEIyIoTa CrOpPaHUs TOIUIMBA, KO3(HUIMEHT mosie3Horo
JleMCTBUSI TeI/IOBOM MalllMHbl, OTHOCHTE/bHAs BJaXKHOCTb BO3JyXa, 3JeKTPUYECKUI
3apsi[, Cujla TOKA, 3JIEKTPUYeCKOe HallpspKeHHe, COIPOTUB/IEHWe IIPOBOJHUKA,
yZlellbHOe COTIPOTHBJIEHHE BelljeCTBa, paboTa ¥ MOILHOCTh /JIEKTPUUECKOr0 TOKa), TPH
OMMCAaHWW TIPaBUbHO TPAKTOBaThb (M3UUECKHUN CMBIC/ MCIOb3YeMbIX BeJTUUKH,
0003HaueHUs U eJUHULIBI (PU3NUECKUX BeJIMUMH, HaXOJUTh (OPMYJbI, CBSI3bIBAOLLHE
JAHHYI (U3MUeCKyl0 BeJMUMHY C [JPYTMMH BeJMYMHaMM, CTPOUTb TI'papuKu
M3y4YeHHBIX 3aBUCUMOCTeN (PU3NYeCKUX BeJTMUMH;

XapaKTepr30BaTb CBOMCTBAa Tes, (U3UUYeCcKue sB/€HUS U TPOLeCChl, MCII0/Ib3ys
OCHOBHbIE TIOJIOKEHHUSI MOJIEKYJ/ISIPHO-KMHEeTUYEeCKOW TeOpUU CTPOEeHUs BelllecTBa,
MPUHLMIT CyNepro3uluu MoJjied (Ha KaueCTBEHHOM YDOBHE), 3aKOH COXpaHEeHUs
3apsiga, 3akoH Oma fis yyacTka Lemnu, 3akoH [Dxoyns—/leHija, 3aKOH COXpaHeHUs!
SHepruu, MpU 3TOM JlaBaThb CJIOBECHYHO (DOPMYJIMDOBKY 3aKOHa M 3aluChIBaThb €ro
MaTeMaTUueCcKoe BbIpakKeHUe;

0OBSCHATH (hM3MUECKHe TPOLeCChl M CBOWMCTBA Tel, B TOM UHC/Ie M B KOHTEKCTe
CUTyalul  TNPakTUKOODUEHTHMDOBAHHOTO  XapakTepa:  BbISB/ISATb  MPUYMHHO-
CJIe[ICTBEHHBIE CBSI3U, CTPOUThH 00BsICHeHHe U3 1—2 JIOrMuecKuX I1aroB C OMopoi Ha 1—
2 UW3yuyeHHbIX CBOWCTBA (PU3MUECKUX SIBJIEHUM, (PU3MUYECKMX 3aKOHOB WU
3aKOHOMEpPHOCTeM;

pellaTb pacuéTHble 3aauyud B 2-3 [JeNCTBUS, MCMO/Mb3ys 3aKOHbI U (OPMYJIbI,
CBSI3pIBaKOLL{Me (pU3MUeCKHe BeJMYMHBI: Ha OCHOBE aHalu3a YC/I0BUS 3ajauu
3aMychiBaTh KpaTKOe yC/IOBUE, BBISIB/SITH HEJOCTAaTOK JaHHBIX /IS pelLleHus 3a/auM,
BBIOMpATh 3aKOHBI U (HOPMYIIbI, HEOOXOMMBIe /ISl e€ pelleHus], TPOBOAUTL PaCUEThI U
CpaBHMBATH I0JIyYeHHOE 3HaueHre (pM3UUecKOU BeJIMUUHbI C U3BECTHBIMU JIaHHBIMY;
pacrno3HaBaTh MpPoOIeMbl, KOTOpble MOYKHO PeIIUTh TPH TOMOIU (HU3NUECKUX
METO/IOB,  UCIO/b3ys  ONUCaHWe  UCCAe0BaHUsl,  BbIJeNSTb  [pPOBepseMoe
TIpeJII0JIOKEeHNe, OLIeHHWBaTh IPaBWIBHOCTh TOpPsSiKAa TNPOBeZeHUs WCC/Iel0BaHus,
Jlenathb BbIBO/IbI;

TIPOBO/IMTH OTBITHI 110 HAO/IO/IeHNI0 (PU3NUeCKUX SIBI€HUN W (U3NYeCKUX CBOWCTB
Tesl (KanmwiisipHble sIBJIeHWs], 3aBUCHMOCTb [aBJIeHUs BO37lyXa OT ero o0béma,
TeMIlepaTyphbl, CKOPOCTH IpoLiecca OCThIBAHUS U HarpeBaHUs NPU U3/Iy4YeHUH OT LjBeTa
v3jiyyaroiiei (Torjioiaroiieii) TMOBepXHOCTH, CKOPOCTb MWCMapeHus BOAbI OT
TeMIepaTrypbl JKUAKOCTH M IUIOLAAW €& TI0BepXHOCTH, 3JIeKTpu3alus Tel |
B3aUMO/IEMCTBUE 3/IEKTPUUECKUX 3apsi/i0B, B3aUMOJENCTBUE MOCTOSIHHbIX MarHMTOB,
BH3ya/M3aLysi MarHUTHBIX [10J1ed TIOCTOSIHHBIX MarHUTOB, eUCTBUS MAarHUTHOTO M0
Ha TPOBOJIHMK C TOKOM, CBOMCTBA 3J/IEKTPOMarHuTa, CBOMCTBA 3/€KTPOJBUraTess
TIOCTOSTHHOTO TOKa): (OpMy/nMpOBaTh IIpOBepsieMble TIPeATIo/IOKeHHsl, CoOUpaTh



YCTAHOBKY W3 TpeJJIOKeHHOro 000pyZoBaHMsI, OIMUCHIBATH XOZ OMbITa U
¢dbopmyMpoBaTh BHIBOALI;

BBIMOJ/IHATh TPsIMble W3MepeHHsl TeMIlepaTyphbl, OTHOCUTEIbHON B/Ia)KHOCTH BO3[yXa,
CUIbl TOKAa, HarpspKeHWsi C MCII0/Ib30BaHWEeM aHaJIoroBbIX TMPUOOPOB U JAaTUMKOB
¢u3nUecKUx BeIMUMH, CpaBHUBaTh pe3y/bTaTbl M3MEPeHUl C Y4YETOM 3aJaHHOU
abCoJTFOTHOM MOTPerHoCTH;

MPOBOJUTL WCC/Ie[JOBaHUe 3aBUCUMOCTH OAHON (pM3MUeCKOW BeIUUMHBI OT JPYrou C
WCTIO/Ib30BaHNeM TIPSIMBIX M3MepeHU# (3aBUCUMOCTb COTMPOTHBJIEHUsI TIPOBOJHUKA OT
ero Ji/IMHBI, /101 TIONePeYHOro CeueHus U y/iebHOTO COMPOTUB/IEHUS BellecTBa
TIPOBO/IHUKA, CHJIbI TOKA, U/YILIero yepe3 NMPOBOJHUK, OT HArps’KeHUs Ha TPOBO/IHUKeE,
YCC/leloBaHUe T10C/Ie/l0BaTe/IbHOTO M TapasijieslbHOro0 COeJUHEeHUM MPOBOJHUKOB):
TJIaHUPOBaTh MCCJeloBaHWe, COOMPATh YCTAaHOBKY M BBITOJHATL W3MepeHUsl, Cefys
T1Ipe/lJIOKeHHOMY T71aHy, (PMKCHUpPOBaTh pe3y/bTaThbl MOJYYeHHOU 3aBUCHMMOCTH B BUJE
TabuLl ¥ rpadUKoB, enaTh BEIBO/BI 110 pe3y/ibTaTaM UCC/e/J0BaHus;

MIPOBO/IUTh KOCBEHHble M3MepeHHUsl (U3NuecKux BelWuyMH (yZesbHas TeryIoéMKOCTb
BellleCTBa, COMPOTHB/IEHWe TIPOBOJHUKA, paboTa U MOIIHOCTb 37IeKTPUUeCKOT0 TOKa):
TUIAHUPOBaTh M3MepPeHHs, COOMpaTh SKCIePUMEHTAlbHYI0 YCTaHOBKY, ClIeayst
TIpe/l/I0’KeHHON UHCTPYKLMH, Y BBIYUC/ISITh 3HaUeHHe BeJIMUMHbI;

coO/oaTh TIpaBWIa TEXHUKA Oe30macHOCTM Tipu pabore c  1abopaTOpHBIM
obopy/loBaHuEM;

XapaKTepu30BaTh TPHUHLUIMbLI AeWCTBUS W3YYeHHbIX TPUOOPOB U TEeXHUYECKUX
YCTPONCTB C OMOpOM Ha UX OmMMcaHus (B TOM 4YKC/e: CUCTeMa OTOIUIeHUsS! [JOMOB,
TUrpoOMeTp, TapoBas TypOMHA, amriepMeTp, BOJBTMETP, CUYETUMK 3/IEKTPHUUECKON
SHEPruM, 3eKTPOOCBeTUTe/IbHble TpUOOphI, HarpeBaTe/bHbIE 3JIEKTPONPUOOPHI
(mpuMepbl), >S7eKTpUYeCKHe IIpeJOXpaHUTeNH, 371eKTPOMarHuT, >3/eKTPO/BUraTesb
MOCTOSIHHOTO TOKa), WCII0/Ib3ysl 3HaHUSI O CBOMCTBax (DM3UUECKUX SBJIEHUHM U
HeoOxoauMbIe Gpu3nyecKre 3aKOHOMEPHOCTHY;

pacrio3HaBaTh IMPOCThle TeXHWYeCKWe YCTPOMCTBA U U3MepHUTebHble TPUOOPHI 10
CcXeMaM M CXeMaTU4YHbIM PUCYHKaM (KMJKOCTHBI TepMOMETp, TepMOC, TICUXPOMeTP,
TUrPOMeTp, JIBUraTe/lb BHYTPEHHEro CropaHusi, 37eKTPOCKOI, PeocTaT), COCTaBJISTh
CXeMbl 3/IeKTPUYEeCKUX Liereil ¢ rocsiefioBaTe/IbHbIM U Tapaslle/lbHbIM COeiMHEeHUeM
3/IEMEeHTOB, pa3/iiyasi yCJI0BHbIe 0003HaueHUsI 37IeMeHTOB 3JIeKTPUUECKUX Lierel;
NIPUBO/IUTh TpUMepbl (HaXxoAWTb WHGOPMALMI0 O TIpUMepax) MpaKTUUYeCcKoro
WCTIOb30BaHUsl (PU3NUECKUX 3HAHUWA B TIOBCEJHEBHOW >KWU3HU [/ 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,
B/a/leTh TpPUEMaMH KOHCTIeKTUPOBAHUSI TeKCTa, IpeoOpa3oBaHusi MH(OpPMAaLUU U3
OZIHOM 3HaKOBOW CHUCTEMBI B IPYTYIO;

co3/jaBaThb COOCTBEeHHble THCbMeHHble W KpaTKHhe YCTHble cooOileHusi, 00600iias
MH(POPMALIMI0 U3 HECKOJbKUX MCTOYHHUKOB (PM3MUECKOTO CO/lep)KaHHsi, B TOM YMCJ/e
nyO/MYHO  TIPeACTaBisTb  pe3y/bTaTbl MPOEKTHOM WAM  UCCTe[j0BaTenbCKOM
[lesITe/IbHOCTH, TIPU 5TOM TPaMOTHO MCIO/Ib30BaTh M3yUeHHbIN MOHATUMHBIN anmapar
Kypca (pU3MKH, COTIPOBOXK/aTh BLICTYTI/IEHHe TIpe3eHTaluel;



NPY  BBLIMTOJIHEHWU yueOHBIX TIPOEKTOB W HCC/AeJOBaHWN (U3NUYECKHUX TIPOLIeCCOB
pacripeiesiitTb 00s13aHHOCTH B TPyTINe B COOTBETCTBUM C TOCTaBJIeHHBIMHU 3a/jauaMu,
C/leIUTh 32 BBINOJHEHWEM I/laHa [elCTBUHM U KOPpPEeKTUpPOBaTb €ro, ajeKBaTHO
OLleHMBaTb COOCTBEHHBIM BK/IQJ B  JeSTebHOCTb  TPYIbl,  BBICTPAUBaTh
KOMMYHHUKaTUBHOE B3aUMOZelCTBHe, TIPOSIB/Isisi TOTOBHOCTb pa3pellaTh KOH(IUKTHI.

K xoH1y obyueHuss B 9 Kjacce ripefMeTHble pe3y/bTaThl Ha 0a30BOM ypOBHE JIOJKHbI
OTpakaTh C(hOPMUPOBAHHOCTH ¥ 00YUarOIUXCsT YMEHUI:

WCTIOMb30BaTh TIOHSITUS: CHUCTeMa OTCYéTa, MarepuasbHas TOYKa, TPAaeKTOpus,
OTHOCHTE/IbHOCTh MeXaHWUeCKOTo JBIKeHUs, fedopMarus (ynpyras, TiacTUuecKasi),
TpeHue, 1|eHTPOCTpPeMUTe/bHOe YCKOpeHWe, HeBeCOMOCTb W TIeperpy3ku, LeHTp
TSDKECTH, abCOMIOTHO TBEpZOE Teso, LIEHTP TSDKeCTH TBEPAOTO Tesa, paBHOBECHE,
MexaHuWueckde KosiebaHWs U BOJHBI, 3BYK, UWHOPa3sByK U  YJIbTPa3BYK,
3/IeKTPOMarHUTHBIE BOJIHBI, IIKa/la 3JIeKTPOMAarHUTHBIX BOJIH, CBeT, O/M30pyKOCTh U
Jla/IbHO30PKOCTh, CIMEeKTPbl MCIyCKaHWs M TIorJiolleHus, anbga, OeTa- U ramma-
W3/Ty4eHUs, U30TOMbI, siZiepHasi SHepreTHKa;

pa3/ivyath siB/ieHUs (paBHOMEDHOe W HepaBHOMepHOe TMpsIMOJIMHeHHOoe [BH)KeHue,
PaBHOYCKOPeHHOe MpsIMOJIMHelHOe ABIKeHue, CBOOOHOe TajleHue Tesl, PABHOMepHOe
JBIDKEHHWEe TI0 OKDY)KHOCTH, B3aUMOJIeliCTBUe TeJ, DeaKTHBHOe JIBIKeHUe,
KosiebaTeslbHOE /IBIDKEeHHWe (3aTyXaroljie W BBIHY)XK/eHHble Koje0aHus), pe30HaHC,
BOJIHOBOE /IBIDKEHWe, OTpa)keHWe 3ByKa, [PSIMOJIMHENHOe pacrpocTpaHeHue,
OTpaXeHHe U TpeJIOM/IeHHe CBeTa, I0JIHOe BHYTPEHHee OTPa’keHre CBeTa, Pa3/ioyKeHHe
Genoro cBerta B CHEKTp W CJOXKeHHEe CIeKTPajJbHbIX LIBETOB, AUCIIePCHsi CBeTa,
ecTeCTBeHHasl PaJMOaKTHBHOCTh, BO3HUKHOBEHHE JIMHEHUaTOro CIIeKTpa H3/TyueHus)
M0 OMMCAHWI0 MX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIbITOB, [JeMOHCTPUPYIOIIHX
JlaHHoe (hr3uuecKoe siBJIeHUE;

pacrio3HaBaTh IposiB/ieHe W3yUeHHbIX (U3NUeCKUX sIBJIeHUH B OKpY»KarollieM Mupe (B
TOM uMc/ie pU3uUecKre sIBJIeHHs1 B MPUPO/ie: TIPU/MBLI U OT/MBBI, [IB)KEHHe IIaHeT
Co/THeUHOM CUCTeMbI, PeaKTHBHOE JIBI)KeHHE KUBBIX OPraHU3MOB, BOCIIPUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsICeHHe, CeHCMHUYecKue BOJHBI, ILYHaMH, 3XO0, I[BeTa TeJl,
ONTUUECKWe sIBJIeHUsi B  TpUpojle, OHonoruyeckoe JIeWCTBUe  BUIUMOTO,
y/IbTPa(UO/IeTOBOTO M PEHTTeHOBCKOTO W3/IyYeHHH, eCTeCTBEHHBI pa/[MO0aKTHBHBIN
¢oH, KOCMHMUeCKHe JIyud, paJuOaKTUBHOe W3J/yueHWe TIPUPOJHBIX MHUHEpasoB,
JieliCTBHe pa/IMOAaKTUBHBIX W3/TyUeHU Ha OPraHU3M YesloBeKa), IIPY 3TOM IepeBOAUTh
MIPaKTUYeCKyIo 3a/jauy B yueOHy0, BBIJEJISATh CYIeCTBeHHbIe CBOWMCTBa (TIPHM3HAKK)
bu3nuecKrx siBIeHU;

OTMChIBAaTh W3yUeHHbIe CBOMCTBA Tes U (hH3nUecKUe siBJIeHUs], UCII0Jb3ys (pr3nyecKue
BeJINUMHBI (CpeZiHssi 1 MCHOBEHHasi CKOPOCTh TeJjia MpU HePaBHOMEPHOM [IBIDKEHHH,
yCKOpeHHe, TepeMellleHue, MyThb, YIJ0Bas CKOPOCThb, CHJa TPeHHsl, CWia YIPYroCTH,
CHUIa TSKECTH, YCKOpeHWe CBOOOHOTO MajieHHs, BeC Tesa, WMITYJIbC TeJla, UMITYJIbC
CUJIbI, MeXxaHWuecKasi paboTa ¥ MOIIHOCTb, TIOTeHIMaIbHast SHeprus TeJa, MOJHSATOro
Ha/| TIOBEPXHOCTBIO 3eMJIH, TIOTeHL[Ma/TbHAasl YHEPTUsl CKAaTOM TPYKUHBI, KUHETHYeCcKast
SHeprusi, TOJHas MeXaHWuecKasi JHeprusi, TMepuoj; M uacToTa KosjeOaHWM, AJMHA
BOJIHBI, TPOMKOCTb 3BYKa M BBICOTA TOHA, CKOPOCThb CBeTa, MOKa3aTesb MpeIoM/IeHHs
cpezbl), TIPU OIMUCAHWW TIPABWJIBHO TPAKTOBaTh (PM3WUECKUN CMBICT MCIIOJIb3YyeMbIX
BeJIMUMH, 0003HaueHWss W eAVHULBI (U3UUECKNX BeNIWYMH, HAaXOAWUTH (HOPMYJIBI,
CBSI3bIBAKOLL[ME JIAaHHYIO (U3MUECKyH0 BeMYMHY C APYTUMH BeJIMUMHAMH, CTPOUTH
rpadKy N3y4eHHBIX 3aBUCUMOCTeN (PHU3MUeCKUX BeJTMUMH;

XapaKTepr30BaTh CBOMCTBA TeJl, pU3nuecKue siB/ieHUs] U TIPOLIeCChl, UCTIOb3Ysl 3aKOH
COXpaHEeHUsI SHEepryH, 3aKOH BCEMHUPHOTO TSATOTeHWs], TIPUHLIAI CYTeprio3uluy CHJI,
TIPUHLUIT OTHOCUTebHOCTU ["anmsiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUst UMITYJIbCa,
3aKOHbI OTPa)KEHHS W TIPeJIOMJIEHHS] CBeTa, 3aKOHBI COXPAHEHWs 3apsi[oBOr0 M



MacCOBOTO UHCel TIPU Si/IePHBIX peakLusiX, TIpU 3TOM [aBaThb CJOBECHYIO
(OpMy/TUPOBKY 3aKOHA U 3alMChIBaTh €T0 MaTeMaTUYeCKOe BhIDA)KEHHE;

OOBSCHATH (hM3MUECKHe TPOLeCChl M CBOWMCTBA Tel, B TOM UYHC/Ie M B KOHTEKCTe
CUTyal[Mii  TIPAKTUKOOPHWEHTUPOBAHHOTO  XapaKTepa:  BBISABAATb  NPUYUHHO-
CJIe[ICTBEHHBIE CBSI3H, CTPOUThH 00BsICHEHHe U3 2—3 JIOTMUeCKUX II1aroB C OMOPOH Ha 2—
3 W3y4yeHHbIX CBOWCTBA (PU3NYECKUX siBJIeHUH, (U3UUYECKUX 3aKOHOB W/
3aKOHOMEpPHOCTeW;

pelaTh pacyéTHbIE 3a/jauu (OMUPAIOIIMEeCs Ha CUCTEMY U3 2—3 ypaBHEHUH ), UCTIONb3YsT
3aKOHbI ¥ (OPMY7IbI, CBsI3bIBarOIfUe (U3MUECKre BeJMUMHBI: Ha OCHOBE aHaiu3a
YC/IOBUSI 3aJjaud 3alvChbiBaTb KpAaTKOe YC/JIOBHE, BBISB/ISATh HEJOCTAIOIIME WIN
M30bITOUHBIE [JaHHBIE, BHIOMPATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl pelleHws,
MPOBO/IUTH PacuéTbl W OLEHUBaTh PEAJMCTUYHOCTh TIOJyUEeHHOTO 3HAauyeHUst
¢bur3nuecKoil BeJIMUNHBI;

pacro3HaBaTh MpPOO/eMbl, KOTOpble MOYXHO PpEIIUTh TPH TMOMOINU (U3UUECKUX
METO/IOB,  WCMOMb3ysl  ONWCAHWEe  WCCIAe[OBaHWs,  BBIJENSATb  IPOBepseMoe
TIPe/ITIO/IOXKEHUe, OLeHWBaTh TPaBWILHOCTb TIOPSKA TIPOBEEHUs WCC/Ie0BaHMS,
JiesiaTh BBIBO/IbI, UHTEPIIPETUPOBATh Pe3y/IbTaThl HAOJFOI€HHI U OTIBITOB;

TIPOBO/IUTH OTBITHI 10 HAO/IO/IEHHI0 (PU3UUECKUX SIBIEHWN WM (U3NUYECKUX CBOUCTB
Tes (M3ydyeHHe BTOPOTO 3aKOHa HbIOTOHA, 3aKOHA COXpaHeHHs1 SHepPTryH, 3aBUCUMOCTb
reprozia KosiebaHuii PYKMHHOTO MasiTHUKA OT MacChl TPy3a U >KECTKOCTH TIPYKUHBI U
He3aBUCUMOCTb OT aMIUTUTY/IbI MasbIX KOsilebaH!id, IPSIMOIMHEHOe pacripoCTpaHeHre
CBeTa, pas/iokeHHe 0eyloro cBeTa B CIIEKTP, U3yuyeHHe CBOWCTB H300pakeHUs B
IUIOCKOM 3epKajie ¥ CBOWCTB H300pakeHusi TipeaMeTa B coOuparolieil JiMH3e,
HaO/o/leHre CIUVIOLIHBIX W JIMHEMYaThIX CIEeKTPOB W3/Iy4YeHHs): CAMOCTOSTEbHO
cobupaTh yCTaHOBKY M3 M30BITOYHOTO Habopa 000py10BaHMsl, OMHUCHIBATh X0/ OTbITA U
ero pe3yJibTaThl, JOPMYIMPOBATh BHIBO/IbI;

NIPOBO/IMTE TIPM HEOOXOAWMOCTH CepHI0 TPSMBIX HW3MepeHHi, orpefesisisi CpefHee
3HayeHHWe Wu3MepsieMON Be/lWuMHBI ((POKyCHOe paccTosiHMe coOuparolel JIMH3bI),
000CHOBBIBaTh BEIOOP criocoba u3mepeHuUst (M3MepUTeTbHOTO TIpUOopa);

MPOBO/IUTH WCCJIe/JOBaHUE 3aBUCUMOCTeN (PU3MUYECKUX BEJMYMH C MCIOJIb30BaHUEM
NPSIMBIX  U3MEPEeHWH (3aBUCHMOCTh TIyTH OT BpeMeHH IIpM PaBHOYCKOPEHHOM
JBWKeHUH 0e3 HayajlbHOW CKODOCTH, TIiepuoja KojebaHWH MaTeMaTH4ecKoro
MasiTHUKA OT JJIMHbI HUTH, 3aBUCMMOCTH yT71a OTPa’KeHWsl CBeTa OT yrIJia MaJieHusl 1
yIJjia TIpeJIOMJIeHus OT yIJia MaJieHusi): M7IaHupoBaTh UCCIe[0BaHKe, CaMOCTOSITE/TbHO
cobuparb yCTaHOBKY, (PUKCHMpOBAaTh pe3y/bTaThl TIOMyUYeHHOM 3aBUCHMOCTH
bu3MUeCKUX BeJIMUMH B BUJe TaO/IUI] ¥ TPa(UKOB, /eaTh BBIBOJBI 10 Pe3yJbTaTam
WCCTIeJOBaHMS;

NPOBO/IUTH KOCBEHHbIE W3MepeHUs (PU3UYeCKUX BeMWYMH (CpeAHsisi CKOPOCTb U
YCKOpeHHe Tejla TIP PaBHOYCKOPEHHOM [IBMKEHHH, YCKOpeHre CBOOOJHOTO TajieHus,
YKECTKOCTh TIPYKMHBI, KO3(OUIIMEHT TPeHUsi CKOJIbKEeHUsl, MexaHuJecKas pabota u
MOIIIHOCTb, YaCTOTa U Tepuoj, KosiebaHWM MaTeMaTUUecKoro W TPYKHUHHOTO
MasiTHUKOB, ONTHYeCKas CWia CoOWparoleid JIMH3bI, pPaJMOAKTUBHBIA  (DOH):
TUIaHUPOBaTh M3MepeHHsi, COOMpaThb 3KCIIePHMEHTAa/NbHYI YCTaHOBKY U BBINIOJHATH
W3MepeHusi, CieAysi TpeAJIoyKeHHOW WHCTPYKLUH, BBIUMC/ISATH 3HAUEHWE BEJTUUWHBI U
aHa/M3VpOBaTh TIOMyYeHHble pe3y/ibTaThl C YUYETOM 3aJaHHOW TIOTPELIHOCTH
V3MepeHul;

coO/ofaTh TIpaBWa TEXHUKUA Oe3omacHOCTM Tipu pabore ¢ 1abopaTOpHBIM
obopy/ioBaHuEM;

pa3nMuaTh OCHOBHBbIE TPHU3HAKWA H3yUeHHBIX (M3HUECKMX MOJeseill: MaTephasbHast
TOYKa, aOCO/IIOTHO TBEpPJOE Telo, TOUEUHBbI WMCTOUHWK CBETa, JIy4, TOHKas JIMH3a,
TUlaHeTapHasi MO/ieJTb aTOMa, HYK/IOHHAast MOZie/Tb aTOMHOTO $I7Ipa;



XapaKTepu30BaTh TPHUHLUIMbLI AeWCTBUS W3YYeHHbIX TPUOOPOB U TEeXHUYECKUX
YCTPOMCTB C OMOPOM Ha UX OMMUCAHUS (B TOM UMC/Ie: CIIMJOMETp, JaTYMKH T10JI0KEeHUS,
pacCcTosiHUS U yCKOPeHUs1, pakeTa, 9X0JI0T, OUKH, NepUcKor, (hoToarnnapar, onTUuecKue
CBETOBO/bl, CIIEKTPOCKOI, [03MMeTp, Kamepa BuibcoHa), MCHOIb3ysl 3HAHUS O
CBOMCTBaxX (PM3MUECKUX sIBJIEHNH 1 HeoOxoarMble (pr3ndeckre 3aKOHOMEePHOCTHY;
VICII0JIb30BaTh CXeMbl U CXeMaTHYHble PUCYHKU U3YUEHHbIX TEXHUUYECKUX YCTPOMCTB,
M3MepHUTebHBIX TPUOOPOB M TEXHOJIOTHYECKUX IPOL[eCCOB TPU pelleHuH yueOHO-
MPaKTUYeCKUX 3ajiau, ONTHUYeCKHWe CXeMbI Jjisi TIOCTPOeHUsl 300pakeHuil B TJIOCKOM
3epKaJjie U cobuparoieii 1H3e;

NPUBOJUTh MpUMepbl (HaxXo[uUTb WH(POpPMALMI0 O TIpUMepax) IPaKTUUeCKOro
WCII0/Tb30BaHUs (DM3MUECKMX 3HAaHWKA B TIOBCEHEBHOM J>KU3HU [yisi obecrieueHust
6e3omacHocTH TIpU oOpallleHuu C npubopaMu M TeXHUUECKUMM YCTPOMCTBaMW,
COXpaHEHWs 37I0POBbSI W COOMIOZIeHHsT HOPM  9KOJIOTHUECKOTO TIOBEJeHUS] B
OKpY>Katolllel cpejie;

OCYLL[eCTB/IITb TIOWCK MH(opMaLuu (U3MUecKoro cojepkaHusi B LIHTepHeTe,
CamMOCTOSITe/IbHO (DOPMY/HMpYysI TOUCKOBBIM 3ampoC, HaxOAWUTb IIyTU OIpejeneHus
[IOCTOBEPHOCTH TO/Jy4eHHOW HWHGOpMAllMd Ha OCHOBE MMERLUXCs 3HaHUH U
JOTIO/THUTE/TbHBIX UCTOUHHKOB;

WICTI0/Tb30BATh TPU BBITIOJTHEHUH yueOHBIX 3aflaHUi Hay4HO-TIOMY/ISIPHYIO JTUTepaTypy
(13MueCcKOro cojepkaHusi, CIpaBOYHble MaTepuaabl, pecypcbl ceTu VHTepHeT,
BaZieTh TpPUEéMaMy KOHCTIEKTUPOBAHUSI TEKCTa, rpeobpa3oBaHusi MHGOPMAL[UM U3
O/IHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

Co37aBaTh COOCTBEeHHBIE MMCbMEHHbIE U YCTHBIE COOOIeHMsI Ha OCHOBe MH(OpMALUH
M3 HEeCKOJIbKUX MCTOYHUKOB (PU3MUECKOro cojiep)KaHus, MyOIMyHO TIpeJCcTaB/sTh
pe3y/bTaThl MPOEKTHOW WM MCC/e/0BaTeNbCKON ieaTellbHOCTH, NIPU 3TOM IPaMOTHO
VICTI0/Ib30BaTh MW3yYeHHbIN TMOHSATHMUHBIA amnmnapar K3y4yaemoro pasfena (u3uKu M
COTMPOBOXKJATH BBICTYIUIEHHWE TIpe3eHTaleid C yuéToM OCOOeHHOCTel ayJUTOpUH
CBEPCTHHKOB.



TEMATHUYECKOE IVNIAHUPOBAHUE

7 KITIACC
KosnyecTBo yacoB JJIeKTPOHHbIE
No HaumMeHoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NMporpaMmsbI Bcero Kontposbuere | IIpakriyecku oOpa3oBare/ibHbIE
padoThI e padoTbI pecypcot
Pa3pen 1. ®usuka U eé posib B N03HAHUM OKPY)Kaloiero Mupa
BubmioTeka [IOK
11 Pusika - HayKa 0 MpHpoAe 2 https://m.eds00.ru/7f416194
bubmoreka IIOK
1.2 DuHHECKHE BeHIHHLI 2 1 https://m.edsoo.ru/7f416194
1.3 EcTecTBeHHOHayUHbIN MeTO/] TI03HAHUS 2 1 Brb/morexa LOK
: y A https://m.edsoo.ru/7f416194
Wroro no pasgeny 6
Pa3pes 2. IleppoHayasibHbIe CBe/leHUs1 0 CTPOeHHUH BellecTBa
2.1 CTpoeHue BellleCcTBa 1 Bnbmorexa LOK
: p M https://m.edsoo.ru/7f416194
29 [B>KeHre U B3aUMO/IeMCTBHE YaCTHUL] 2 1 bubmoreka LJOK
) Bell[eCTBa https://m.edsoo.ru/7f416194
bubmoreka IIOK
2.3 ArperaTHble COCTOSTHUS BellleCTBa 2 https://m.edsoo.ru/7f416194
Wroro nio pasgeny 5
Pazpgen 3. /IBim>keHne U B3auMo/ieCTBHE TeJl
bubnmoreka IIOK
31 Mexaririeckoe ABIDKeHme 3 https://m.edsoo.ru/7f416194
bubnmroreka LJOK
3.2 VHepuyts, Macca, TIoTHOCTS 4 1 https://m.edsoo.ru/7f416194
3.3 Cuna. Buzp! cun 14 1 2 bubsvoreka [IOK




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

Wroro nio pasgeny 21
Paspen 4. [laBieHue TBEPABIX TeJl, JKUAKOCTEH U ra3oB
41 [aBnenue. [lepefaua faByieHus: TBEpAbIMU 3 bubnmoreka IIOK
) TeJIaMHU, KUJIKOCTSIMU U ra3aMU https://m.edsoo.ru/7f416194
BubmoTeka [IOK
4.2 JlaBIerue KU KOCTH > https://m.edso0.ru/7f416194
bubnuoreka IIOK
4.3 ATMocpepHoe aaBrekHe 6 https:/m.edso0.ru/7f416194
44 [elicTBHe )KUJKOCTH Y Ta3a Ha MOTPY>KEHHOe 7 3 bubmoreka LIOK
) B HUX TeJl0 https://m.edso0.ru/7f416194
Wtoro no pa3peny 21
Pazgen 5. PaGoTa u MOIHOCTh. JHEPrus
bubnmoreka IIOK
o1 Pabora u mougocT 3 1 https:/m.edso0.ru/7f416194
bubmoTeka [IOK
52 Hpocrere MexanH3Me! > 1 https://m.edsoo.ru/7f416194
bubnmoreka IIOK
>3 Mexariieckas SHepris 4 1 https:/m.edso0.ru/7f416194
Wtoro no paspeny 12
Pe3epBHOe Bpemsi 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 12




8 KNIACC

Ko/smmuecTBo yacoB JJIEKTPOHHBIe
Ne /i HaumveHoBaHMe pa3jie/ioB U TeM (uudposBbie)
B NMPOrpamMMblI Bcero KOH;pom’HH l'[pﬁaxaneCKne oOpa3oBare/IbHbIE
e paboTbI padoThI pecypcer
Pa3zpen 1. TensioBble sAB/I€eHUA
bubmmoreka IIOK
1.1 CTtpoeHue U CBOMCTBA Bell[eCTBa 7 http
s://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
1.2 Teri1oBbIe MPOLIECCHI 21 1 5 http
s://m.edsoo.ru/7f4181ce
Wtoro no paspeny 28
Paszpen 2. JyieKTpUYeckre 1 MarHUTHBIE IBJICHUSA
bubmmoreka IIOK
21 DJIeKTpUYeCcKUe 3apsiibl. 3apsKeHHbIe Tesa 7 1 http
1 X BIAMOACHCTEIE s://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.2 [TocTOSIHHBIN 371€KTPUUYECKHI TOK 20 1 7 http
s://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.3 MarHuuTtHble IBJIeHUS 6 1 1.5 http
s://m.edsoo.ru/7f4181ce
bubmmoreka IIOK
2.4 OJIeKTPOMarHuTHas UHAYKLWS 4 http
s://m.edsoo.ru/7f4181ce
Wtoro no paspeny 37
PesepBHOe Bpemst 3




OBHIEE KO/IMYECTBO YACOB I10 [TPOI'PAMME
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9 KV/IACC

KosmmuecTBO yacoB J/IeKTPOHHbIEe
Ne n/mm HaumMeHoBaHMe pa3/ie/ioB U TeM (uudpossbie)
) NMporpaMmsbI Bcero Kon;pommm 1Ip GaKTquCK"e oOpa3oBare/IbHBIE
e padoThl padoThI
pecypcsl
Pa3zgen 1. MexaHnueckue siBJIeHUA
bubnmoreka LJOK
MexaHWUeCKoe JBW)KeHHe U CII0Co0bI ero
11 ONUCaHUS 10 1 —
s://m.edsoo.ru/7f41a4a6
bubnmroreka LJOK
1.2 BsaumogeiicTBue Ten 20 1 3 http
s://m.edsoo.ru/7f41a4a6
bubnroreka LJOK
1.3 3aKOHBI COXpaHEeHUSsI 10 3 http
s://m.edsoo.ru/7f41a4a6
Wroro no pa3zpeny 40
Paspen 2. MexaHHYeCcKHe K0/Ie0aHHA M BOJTHbBI
bubmoTeka [IOK
2.1 MexaHHuecKue KoaebaHust 7 3 http
s://m.edsoo.ru/7f41a4a6
bubnmoreka LJOK
2.2 MexaHuyeckye BOHbL. 3BYK 8 1 3 http
s://m.edsoo.ru/7f41a4a6
Uroro nio pasgeny 15
Pa3pen 3. DjieKTpOMarHMTHOe 1oJie ¥ 371eKTPOMarHUTHbIE BOJIHBI
3.1 OJIeKTPOMarHUTHOE TI0J1e U 6 2 bubmoreka LJOK
3JIEKTPOMArHUTHBIE BOJIHbI http




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

Ntoro no pa3speny 6
Pa3pgen 4. CBeTOBBIe sIB/IeHMSA
bubmoreka IIOK
4.1 3aKOHbI PacripoCTpaHeH!s CBeTa 6 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.2 JIMH3BI ¥ ONITUYECKHEe TIPUOOPEI 6 http
s://m.edsoo.ru/7f41a4a6
bubmmoreka IIOK
4.3 Pa3nioxkeHue 6e/10ro cBeta B CIIEKTP 3 http
s://m.edsoo.ru/7f41a4a6
Wroro no paszeny 15
Pa3pen 5. KBaHTOBBIC IB/IEHUSA
bubnroreka LJOK
5.1 Mcnyckanue u norsionjeHye cBeta arToMoOM 4 http
s://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.2 CTtpoeHue aTOMHOTO si/ipa 6 http
s://m.edsoo.ru/7f41a4a6
bubmoreka IIOK
5.3 AnmepHbie peakiuu 7 http
s://m.edsoo.ru/7f41a4a6
Wtoro no paspeny 17
Pa3gen 6. IloBTopuTe/1bHO-00001AI0IHIT MOY/TH
6.1 [ToBTOpeHMe 1 06001I[eHIe COepKaHHS 9 bubnmoreka LJOK
Kypca ¢pu3muku 3a 7-9 Knacc http




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

Ntoro no pa3speny

OBIIEE KO/IMYECTBO YACOB I10 [TIPOI'PAMME
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27




