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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma no ¢usnke Ha ypOBHE OCHOBHOTO O0IET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
MOJIOKCHW W TpeOOBaHWU K pe3ylbTaTaM OCBOCHUS Ha 0a30BOM YypPOBHE OCHOBHOU
oOpa3oBaTeNbHOM porpaMMmel, ipeacTaBieHHbx B DI'OC OO0, a Takxke ¢ yuéroMm deaeparbHON
paboueii mporpammbl BocimTanus U KoHnenmuu npenogaBanus yaeOHoro npenmera «Duznkay.

Copeprxanue mporpaMMmsl 1o (pu3MKe HarpaBiieHO Ha (POPMUPOBAHHUE €CTECTBEHHO HAYIHOM
IPaMOTHOCTH OOYYAIOIIMXCSI U OPTaHU3AIUI0 H3Y4YeHUs! (PU3UKU Ha JEATEIHHOCTHOW OcHOBe. B
nporpaMme 1o (PHU3MKE YYUTBHIBAIOTCS BO3MOXXHOCTH YUEOHOTO TpeAMeTa B pealn3aluu
tpeboBarnii ®I'OC OOO K TUIAHUPYEMBIM JIMYHOCTHBIM W METANPEIMETHBIM pe3yabTaTaM
oOyueHus, a TaKKe MEXIPEIMETHbIE CBSI3U €CTECTBEHHOHAYYHBIX YYEOHBIX MPEIMETOB Ha
YpPOBHE OCHOBHOTO 00111€eT0 00pa30BaHUs.

[Iporpamma mo (u3mKe ycTaHABIMBAeT paclpeieieHne y4eOHOro MaTepuania o ToiaM
oOydenus: (1o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCT, H3YUYEHUS TEM,
OCHOBaHHYIO Ha JIOTHKE Pa3BUTHS MPEIMETHOTO COACPKAHMS U YIETE BO3PACTHBIX OCOOCHHOCTEH
00yJaronuxcs.

[Iporpamma mo ¢u3mke pa3paboTaHa C METbIO OKa3aHUS METOAMYECKON MOMOIIN YIUTEITIO
B CO3/IaHUM paboueii MporpaMMbl IO Y9eOHOMY TTPEIMETY.

duzuka sBISETCA CI/ICTCMOO6p33yIOHH/IM A1 €CTCCTBECHHOHAYYHBIX y’—Ie6HI)IX npeaAMETOB,
MOCKOJIbKY (PH3MUECKHE 3aKOHBI JIS)KAaT B OCHOBE IMPOIECCOB U SIBJICHHUH, N3y4aeMbIX XUMHCH,
OunoJioTHel, acTpoHOMHUEH U (pu3myeckoit reorpadueit, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTHHY MHpa, TPEJOCTABIISIET HanOojee SICHble 0oO0pasllbl NMPHUMEHEHHsS HAyYHOTO METOoja
MO3HAHMUS, TO €CTh CII0CO0a MOTyYSHHUs JOCTOBEPHBIX 3HAHHIA O MHUPE.

Onna w3 TIaBHBIX 3a/a4d (U3HYECKOro 00pa3oBaHUsI B CTPYKType oOIIero oOpa3oBaHUS
COCTOUT B (OPMHUPOBaHMHM ECTECTBEHHOHAYYHOW TI'pPaMOTHOCTH M HWHTEepeca K HayKe Yy
00yJaronuxcs.

WN3yuenne ¢usuku Ha 0a30BOM YpOBHE MPENIOJiaracT OBJAJACHHUE CIEAYIOIIHMHU
KOMIIETEHTHOCTSIMU, XapaKTePU3YyIOUIUMU €CTECTBEHHOHAYYHYIO IPAMOTHOCTD:

HAaY4YHO O0OBSACHATH SABJICHUAA,
OLOCHMUBATh U IOHUMATb 0COOEHHOCTH HAay4YHOI'O UCCIICAOBAHUA,
HHTCPHIPCTUPOBATD NAHHBIC 1 UCIIOJIb30BATh HAYYHBIC JOKA3aTCIILCTBA JI MTOJIYYCHN A BBIBOJOB.

Henn wu3ydeHuss (U3MKM Ha yYpOBHE OCHOBHOIO 0OIero oOpa3oBaHUsS OIpEIeSeHbl B
Konnenuuu npenojaBanus yueoHoro npeamera «Pu3uka» B 00pa3oBaTENIbHBIX OpraHU3alMiIx
Poccuiickoit ®@enepanuu, peaqu3yloLUMX OCHOBHBbIE 00I1I€00pa3oBaTeNbHbIE MPOTrPAMMBI,
yTBepkAEHHON pemenneM Komuternn MunncrepcrBa npocsemenus Poccuiickoit @enepannn
(mportoxon ot 3 nexadbps 2019 r. Ne [IK4BH).

Hean u3ydyenus pusnku:

npuoOpeTeHue HMHTepeca M CTpeMJICHHS OOy4yalolmMXCs K HAaydHOMY H3YYEHHIO IPHPOJIBL,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE MPEJCTABICHUN O HAYYHOM METO/Ie MO3HAHUS U (POPMHUPOBAHUE HCCIE0BATEIHCKOTO
OTHOIIEHHSI K OKPYKAIOIIHUM SIBJICHUSM;



(opMupoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ybTaTa U3y4eHUs OCHOB CTPOCHHUS MAaTEPUH U
(byHIaMEHTAJIBHBIX 3aKOHOB (PH3UKH;

(dbopMupoBaHHE TPEACTABICHUN O PonM (U3UKU Ui PA3BUTHS JPYTUX E€CTECTBEHHBIX HAyYK,
TEXHUKU U TEXHOJIOTHIA;

pa3BUTHE MPEACTABICHUI O BO3MOXKHBIX chepax Oyaymiel mpodeccrHoHalbHON NESTETbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MMOATOTOBKA K JAJIbHEHIIIEMY O0YYEHHUIO B 3TOM HAIIPABIICHHH.

JlocTikeHre STHX Ieled mporpaMMbl 1O (M3MKE Ha YpPOBHE OCHOBHOTO OOMIETO
o0Opa3oBaHUs 00CCIICUNBACTCS PEIICHUEM CIICAYIONINX 3a4a4:

MproOpeTeHne 3HAHWKA O JWCKPETHOM CTPOCHUHM BEIIECTBA, O MEXAHHYECKUX, TEIUIOBBIX,
AIEKTPUICCKIX, MATHAUTHBIX U KBAHTOBBIX SIBJICHUSX;

MPUOOpEeTEeHNEe YMEHUH ONMUCHIBATh W OOBICHATH (DU3MYECKHE SIBICHUS C HCIOJIB30BaHUEM
MOJIYYCHHBIX 3HAHUI;

OCBOCHHE METOJIOB PEIICHHS MPOCTCUITNX Pacu€THBIX 3a7ad C UCIOJb30BaHUEM (U3HUECKUX
MOJIeJIeH, TBOPUYECKHUX M MPAKTUKOOPUECHTHPOBAHHBIX 33144,

pa3BHUTHE yMEHUH HAOIIOAATh IPUPO/THBIE SIBIICHUS M BBITIOJNHSATE OIBITHI, Ta00paTOpHBIE PabOTHI
1 DKCTIEPUMEHTAIbHBIC UCCIICIOBAHMSI C UCTIOJIb30BaHUEM U3MEPHUTEILHBIX TIPUOOPOB;

OCBOEHHE TIPUEMOB paboThI ¢ HHMOpMaIen (PU3NIECKOTO COACPIKAHUS, BKITIOUYasT HHPOPMAIIUIO
0 COBPEMEHHBIX JOCTHKEHHIX (PU3HKH, aHATM3 U KPUTHICCKOE OI[CHUBaHUE HH(OPMAIIHH;
3HAKOMCTBO €O cdepamu TpodhecCHOHATBLHOW eATEeIbHOCTH, CBS3aHHBIMH C (U3HKOH, H
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAHHBIMH Ha JOCTHKCHHUIX (PU3HUSCKOIN HAYKH.

Ha ocnoBanuu xanenmapuoro yuednoro rpaduka MbOY OOII Ne 27 na 2023-2024 y4eOHbIN
rof, yreepxkaeHHoro npukazom MbOY OO Ne 27 ot 31.08.23 . Ne 67, ¢ yueTom npa3AHUIHBIX
Y BBIXOJHBIX JHEW Ha u3ydyeHHe (u3uku (0a30BBIM YPOBEHH) Ha YPOBHE OCHOBHOTO OOIIETO
obOpazoBanust oTBoauTcs 233 vaca: B 7 kiacce — 67 yacoB (2 4aca B Henen), B 8 kimacce — 66
gyacoB (2 waca B Hememwo), B 9 xkmacce — 100 wyacoB (3 wwaca B Hememo).

[Ipemyaraemerit B mporpamMmmMe 1o (uU3MKe mepedeHb J1abopaTOpHBIX pabOT U OMBITOB HOCUT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB C YYETOM UHIUBUIYAIBHBIX 0COOEHHOCTEN 00y4aromMXcsl, CIICKa SKCIIEPUMEHTAIbHBIX
3aJlaHu, MpeiaraeMblX B paMKax OCHOBHOIO FOCYJapCTBEHHOT'O SK3aMeHa Mo (PU3UKE.

COJEPKAHUE OBYYEHUA
7 KJIIACC
Pa3znen 1. ®usnka u €€ posib B NO3HAHUM OKPY:KAIOIIEr0 MUPA.

dusznka — HayKa O IIpUupoae. SIBnenus IMpUPOJbI. dusnyeckue SIBICHUS: MCXaHHUYCCKUC,
TCIJIOBBIC, JICKTPUUCCKUE, MAI'HUTHBIC, CBETOBBLIC, 3BYKOBBIC.

dusznyeckrue BEIMYHUHBI. I/I3MepeHHe Q)HSI/I‘IGCKI/IX BeIMYUH. DHU3NYECKHE HpI/I60pBI.
HOFpeI_HHOCTB HBMCPCHHﬁ. MG)K,HYHapO)IHaH cucTreéMa CIUHMUII.

Kak ¢usuka U JIpyrue ecTecTBEHHbIE HAayKd M3Yy4aroT Npupoay. EcTecTBeHHOHay4HBIH
METOJl TO3HaHWs: HaOMIOAEHUE, TOCTAaHOBKA HAy4YHOIO BOIMPOCA, BBIABIKEHHE TMIIOTE3,
SKCMEPUMEHT N0 TPOBEpKE THUIOTEe3, OO0bsACHeHHe HalOmonaemMoro sBieHus. OmnucaHue
(bU3NYECKUX SABJICHUN C TIOMOLIBIO MOJETEH.

emoncmpayuu.

1. MeX&HI/IquKI/Ie, TCIIJIOBBIC, JICKTPUUCCKUEC, MAIHUTHBIC, CBETOBLIC ABJICHUA.



2. O®usnyeckue MpUOOPHI U TPOLEAYpa MPSAMBIX W3MEPEHHH aHAJIOTOBBIM U IH(POBHIM
puOOpPOM.

Jlabopamopusie pabomot u onvimel.

1. OmnpeneneHue 1eHBI AEICHUS IIKATIbI U3MEPUTEIBHOTO MPUOOpa.

2. U3mepenue paccTosHUIL.

3. Usmepenne 00bEéMa JKUIKOCTH U TBEPIOTO TeTa.

4. OmnpenenexHue pasmMepoB MaJbIX TEl.

5. Usmepenume Temmeparypsl MpH IOMOINM JKHIKOCTHOTO TEPMOMETpa M JaT4hKa
TEMIIepaTypHI.

6. IlpoBeneHuwe wHcCCIEIOBaHUS IO TPOBEPKE THUMOTE3bI: JATBHOCTh TOJETA MIapHKa,

MYILIEHHOTO0 TOPU30HTAIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA MTYCKA.
Pazgen 2. IleppoHayaibHbIe CBEICHHS O CTPOCHHH BelllecTBA.

CrpoeHue BemiecTBa: aToMbl U MOJIEKYNbI, HUX pa3Mmepbl. ONBITHI, JOKa3bIBaIOIINE
JUCKPETHOE CTPOEHHE BEIIECTBA.

JBmkenne yactuil BemecTBa. CBs3b CKOPOCTH JBWKEHHUS YACTHI[ C TEMIEpaTypoMu.
BpoyHoBckoe naBuxenue, muddys3us. BzauMoneicTBHe dYacTHI] BEHIECTBA: TPUTSKEHUE U
OTTaJKHBAHUE.

ArperatHble COCTOSTHHSI ~ BEIIECTBA: CTPOEHUE Ta30B, JKUJIKOCTEH M TBEPABIX
(kpucTaymuinueckux) Tena. B3auMocBsi3b Mexay CBONCTBAMHU BEUIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX U WX aTOMHOMOJEKYJSIpHBIM cTpoeHreM. OcoOeHHOCTH arperaTHbIX COCTOSHUMN
BO/IBL.

emoncmpayuu.

=

Ha6nronenne 6poyHOBCKOTO JIBHYKCHUS.

Ha6mronenue auddysun.

3. HaOnronenue SBICHMA, OOBSICHSIOIIMUXCS MPUTSHKCHUEM WM OTTAIKMBAHUEM YaCTHIL
BEIIIECTBA.

N

Jlabopamopnuie pabomel u onvimel.

1. Ouenka quamerpa aToMa METOJIOM PSAOB (C HCToIb30BaHHEM (poTorpaduii).
2. OmnbITHI 110 HAOMIOIEHUIO TEIJIOBOTO PACIIMPEHHUS Ta30B.
3. OmnbIThI 10 OOHAPYKEHUIO ACUCTBUSI CUIT MOJIEKYISPHOTO MPUTSIKEHUS.

Pasznen 3. /IBuikeHue u B3auMojaeiicTBUE TeJl.

MexaHn4deckoe OBHXKEHUE. PaBHOMepHOG U HCPABHOMCEPHOC JIBUKCHHC. CKOpOCTB.
Cpez[Hsm CKOpPOCTB IIpHU HCPABHOMCPHOM IABUKCHUMU. Pacuér IIyTU U BPEMCHU JIBUKCHUA.

SIBnenue HHCPLUH. 3akoH HWHCPUHU. BzauMmogeiictBue Tea Kak pruinHa HU3MCHCHUA
CKOPOCTH IOBHXXCHUSA TCII. Macca kak MEpa HMHCPTHOCTU TCEJIA. IInoTHOCTH BemIeCTBA. CBs3b
IJIOTHOCTU C KOJIMYECTBOM MOJICKYJI B CAMHUILIC 00BEMa BCIICCTBA.

Cuna kak xapakTepucTHKa B3auMozeWcTus Ten. Cuia ynpyroctd M 3akoH ['yka.
W3mepenue cuitbl ¢ IOMOIIBIO TMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuila TsbkecTu. Cuia TshkecTr



Ha Jpyrux miaHetax. Bec tena. HeBecomocTs. CioxkeHue cui, HalpaBJIeHHbIX 110 OJHOM IPSIMOM.
PaBnoaelictByromast cui. Cuna Tperusi. TpeHue CKOJIbKEHUs U TpeHue 1nokos. TpeHnue B npupojie
U TEXHUKE.

Jemoncmpayuu.

HaGnionenre MeXaHHYECKOTO NBYDKCHUS Tea.

H3Mepenne CKOpoCTH MPSAMOJIMHENHOTO ABUKCHHUS.
Habnronenue siBjaeHUs] HHEPIUH.

HaGnronenue nsmMeHeHus CKOpOCTH MPU B3aUMOICHCTBUH TEJL.
CpaBHeHHME MacC TI0 B3aUMOJICHCTBUIO TEJL.

CrnoxeHue CuI, HalpaBJIEHHBIX M0 OJTHOM TIPSIMOM.

ok wnE

Jlabopamopusie padbomot u onvimel.

1. Ompenenenue CKOPOCTH PaBHOMEPHOIO JABIKEHHUS (IIapUKa B JKUIKOCTH, MOJEIH
AIEKTPUYECKOTO aBTOMOOWIIS U TaK JIajiee).

2. OmpeneneHne CpeaHEH CKOPOCTH CKOJBKEHHsS OpycKa WM IIapuka IO HaKIOHHOH

MIJIOCKOCTH.

Onpenenenre MIOTHOCTH TBEPIOTO TeNA.

4. OnbIThl, JEMOHCTPHUPYIOIINE 3aBHCHMOCTh pacTskeHus (AedopManuiu) MPYXKHUHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OmnbIThl, JEMOHCTPUPYIOMINE 3aBUCUMOCTb CHJIbI TPEHHUSI CKOJIBKEHHUS OT Beca Tela U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

w

Pa3znen 4. /laBjieHne TBEPABIX TeJl, }KMAKOCTEH U ra3oB.

Jasnenue. CriocoObl yMEHBIIIEHUS U YBETUYCHUS TaBieHus. /[aBnenue raza. 3aBUCUMOCTD
JaBJICHUA ra3a oT 00béMa, TeMmeparypsl. [lepenada naBneHus TBEPABIMU TEIAMU, )KUIKOCTSIMH U
razamu. 3akoH [lackans. [lHeBMaTmyeckue MamiMHbl. 3aBUCUMOCTb JABJICHHS >KUIKOCTH OT
riyounbsl.  ['wapocratmueckuii  mapagokc. CooOmiaromuecs cocynsl. [ 'mapaBnudeckue
MEXaHU3MBI.

Atmocdepa 3emuin u arMmocdepHoe naBieHue. [IpuUuMHBI CylIeCTBOBAHHS BO3AYLIHOMN
o6onoukn 3emau. OnbiT Toppuuemnu. M3mepenue atmochepHOro naBlICHHS. 3aBUCHMOCTH
aTMOc(epHOrO JaBJI€HHUA OT BBICOTHI HaJl YypoBHeM Mops. [lpubopbl mis u3MepeHUs
aTMOC(EepHOTO JTaBICHHUS.

JleiicTBHE )KUIKOCTH M Ta3a HA MOTPYKEHHOE B HUX Teno. BrlTankuBaromas (apxumenoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxormniaBanue.

emoncmpayuu.

3aBUCHUMOCTD JABJICHUS I'a3a OT TEMIIEPATYypPHI.

[lepenaua naBneHus )KUJIKOCTBIO U Ta30M.

Coobmaromumecs: CoCypl.

I'mppaBnuueckuit pecc.

[IposiBnenue aericTBUS aTMOC(EPHOTO TABICHHUSL.

3aBUCHMOCTD BBITAIKUBAIOIIECH CHIIBI OT 00bEMA MOTPY:KEHHON YacTh Tella U TUIOTHOCTH
KHIKOCTH.

7. PaBEHCTBO BBITAJIKUBAIOIICH CUJIBI BECY BHITECHEHHOMN KHUIKOCTH.

curwhdE



8. VYcrnoBwue miaBaHus TeN: TUIABAHKE WIIA TIOTPYKEHHUE TEJT B 3aBUCHMOCTH OT COOTHOIIICHUS
IJIOTHOCTEM TEJIa U )KUJIKOCTH.

Jlabopamopusie pabomot u onvimel.

1. WccnenoBanue 3aBUCHMMOCTH Beca Tejla B BOJIe OT 00bEMA MOTPYKEHHOU B KUIAKOCTH
YacTH TeJa.

2. OmpeneneHne BBITAIKHBAIOIIEH CHIIBL, IEHCTBYIONIEH Ha TEJIO0, HOTPYKEHHOE B )KUKOCTb.

3. TIpoBepka HE3aBUCUMOCTH BBITAJTKHABAOIICH CHIIBI, JCHCTBYIOIICH HA TEJIO B JKUIKOCTH,
OT Macchl Tena.

4. OnbIThl, TEMOHCTPUPYIOIIUE 3aBUCUMOCTb BBITAJIKUBAIOIIECH CHJIBI, JEHCTBYIOUIEH Ha
TEJNO B JKUJIKOCTH, OT 00bEMa MOTPYXKEHHOM B JKUJIKOCTh YACTH TeJa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBanue apeomeTpa WM KOHCTPYHPOBAHHE JIOAKM U OINpeJelieHue eé
rpy30I10AbEMHOCTH.

Paznea 5. PaGora u MomHoCTh. JHEprus.

Mexanudeckast pabota. MOIIHOCTb.

[IpocThie MexaHU3MBI: pbluar, 0J0K, HaKJIOHHAs! IIIOCKOCTh. [IpaBuiio paBHOBecus pbryara.
[Ipumenenue mnpaBuia paBHOBecHs pblyara K Ol0Ky. «3oiyioToe mpaBuio» mexaHuku. KII/]

IMPOCTBIX MCXaHU3MOB. HpOCTI)Ie MEXaHHU3MBbI B 6BITy U TCXHUKE.

Mexannueckas sHeprusi. Kunernueckasi 1 noteHuanbHas 3Heprus. [IpeBpaiienne o1HOTo
BHUJa MEXaHUYECKOM PHEPTUM B APYroil. 3aKOH COXPAHEHUS YHEPTUH B MEXaHUKE.

Hemoncmpayuu.
1. TIpumepbl NPOCTHIX MEXaHU3MOB.
Jlabopamopnwie pabomel u onvimel.
1. Ompenenenne pabOThl CHUIIBI TPEHHUS TPU PABHOMEPHOM JBWKEHHUU Tela IO
TOPU30HTAIBHOM MOBEPXHOCTH.
HccnenoBanue yciioBuii paBHOBECHS pblyara.

Namepenne KIIJI HakIOHHOM MJIOCKOCTH.
4. HW3yueHue 3aKOHA COXPAaHEHUSI MEXaHUYECKOU SHEPTHUU.

wmn

8 KIIACC
Pa3pen 6. TensioBble IBJICHUA.

OCHOBHBIE TIOJIOKCHHUS MOHCKYHHpHO'KI/IHCTI/I‘IeCKOﬁ TCOPHUU CTPOCHUS BCUICCTBA. Maccaun
pasMEpbl AaTOMOB U MOJICKYII. OHBITLI, NMOATBCPIKAAOIIUC OCHOBHBIC IOJIOKCHUA MOJICKYJISIPHO -
KHHETHYECKOM TCOpHU.

Mogenu TBép,Z[OFO, KHUIKOTO U 1"8.3006p213HOFO COCTOSIHUM BEILIECTBA. KpI/ICTaJ'IJ'II/I‘-ICCKI/IC u
aMOp(bHLIC tena. OObSICHEHHUE CBOICTB ra3osB, JKHIKOCTEH U TBépI[BIX TEJ Ha OCHOBE IOJIOKEHHI
MOHCKyﬂﬂpHO-KHHeTH‘{eCKOﬁ TCOPUH. CMmaunBaHue u KalmnuJUIApHBIC  SIBJICHUAL. TemnoBoe
paciupCHUC U CKaTUC.



Temneparypa. CBsi3p TeMIlepaTypbl CO CKOPOCTBbIO TEIUIOBOTO JBM)KEHMSI YacCTHLL.
Buytpennsis sneprusa. CriocoObl U3MEHEHUsI BHYTPEHHEHN SHEPIUU: TEIUIONEpe1adya U COBEPILIEHNE
paboTbl. Bujipl Temonepenauu: TEMIONPOBOIHOCT, KOHBEKIUS, U3TyYCHHUE.

KomnuectBo TemnoTbl. YjaenbHas TEIIOEMKOCTh BemIeCTBa. TemaooOMEH W TEIUIoBOE
paBHOBecHE. YpaBHEHHE TeIUIOBOro OanaHca. IlnaBneHue m oTBepleBaHUE KPUCTAIIIMYECKUX
BEILIECTB. YJenbHas TemioTa ruiaBieHus. [lapooOpa3zoBanue u koHaeHcamnus. Vcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypbl KHUIEHHUS OT
aTMOC(EpHOTO JTaBICHHUS.

Brnaxnocts Bo3ayxa.

DHeprus TOIMBA. Y ieibHasl TEMJI0Ta CTOPAHMUSL.

[Ipunnunsr pabotel TemoBbix asurareneit KIIJ[ TtemmoBoro pasurarens. Temsosbie
JIBUTATEJIH U 3aIIATA OKPYKAIOIIEH CPEbI.

3akoH COXpaHCHUA U IPCBpAlICHUSA SHEPIUH B TCIIJIOBBIX ITPOIECCAX.

Jemoncmpayuu.

RRoOwoo~NoO~wNE

0.
1.
12.
13.

Ha6nronenne 6poyHOBCKOTO TBIKEHUS.

Ha6mronenue auddysun.

HaGnronenue siBieHnit cMauMBaHUs M KaMWUIIPHBIX SIBJICHUH.
HabGnrogenune TeniaoBoro pacuimpeHus Tel.

N3menenue naBneHus ra3a mpu K3MEHEHUH 00bEMA U HArPeBAaHWUU WJTH OXJIAKICHUU.
[IpaBuna n3mMepeHus TeMIeparTypsl.

Buael Tenonepenayu.

OxnaxJieHue P COBEPIIIEHUU PabOTHI.

HarpeBanue npu coepiieHun paboThl BHEITHUMHU CHUIIAMHU.
CpaBHEHHE TETUIOEMKOCTEH Pa3TUYHBIX BEIIECTB.
HaGnronenue KumneHus..

HaGnronenue nmocTostHCTBA TEMIIEPATYPhI TTPH TUIABJICHHH.
Moenu TeIUIOBEIX ABUTATEIIEH.

Jlabopamopnuie pabomel u onvimel.

okrwnE

o

8.
9.

10.
11.

OnpIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJICKYIISIPHOTO MPUTSKEHHUS.

OMBITHI MO BBIPAIMBAHUIO KPUCTAUIOB IMIOBAPEHHOM COJIM WIIH caxapa.

OMBITHI 110 HAOJIFOICHUIO TETUIOBOTO PACHIUPEHHUS ra30B, JKUJIKOCTEH U TBEPABIX TEIL.
Omnpenenenue AaBlieHUs BO3yXa B OalsIoHE MITPHILIA.

OneITHI, NEMOHCTPHPYIOIIME 3aBUCHUMOCTh JaBJICHHs BO3JyXa OT ero o0béma u
HarpeBaHUs WIH OXJIaKICHUSI.

[IpoBepka THMNOTE3bl JHHEHMHONW 3aBUCUMOCTH JUIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPHUECKOH TPyOKe OT TeMIIepaTyphl.

Habnmronenne u3MeHeHHs BHYTpEHHEH JHEpPruM Tella B pe3ylbTaTe Terionepenadd |
paboThl BHEIITHUX CHUIL.

HccnenoBanue sSBiIeHUS TEIII000MEHA IPU CMENIMBAHUU XOJIOIHOM M TOpSYE BOIBI.
Omnpenenenre KOIUYECTBA TEIUIOTHI, TOJYYEHHOTO BOJOW MPHU TEIIO0OOMEHE C HarpeThIM
METAJUTMYECKUM LUITUHAPOM.

Ornpenenenue yneabHOU TEMJIOEMKOCTH BEIIECTBA.

HccnengoBanue nmpoliiecca UCTIapeHus.



12. Onpenenenne OTHOCUTENBFHON BIAXKHOCTH BO3/yXa.
13. Onpenenenne yaenbHON TEIIOTHI IUIABJICHUS JIbJIA.

Paznen 7. 3J1eRTpnqec1me M MAarHuTHbBIC SIBJICHUSA.

OnexTpusanus tei. [IBa poaa sanekTpuyeckux 3apsaaoB. BzaumoaeiictBue 3apsyKeHHBIX TEII.
3akoH KynoHa (3aBUCUMOCTb CUJIbI B3aUMOJICHCTBUS 3apSUKEHHBIX TEJl OT BEJIMUYUHBI 3aps0B U
PacCcTOSHUS MEXAY TEJIaMHu).

Onexrpuueckoe noje. Hanpspk€HHOCTh anekTpudeckoro nosist. [IpuHuun cyneprno3unuu
ANIEKTPUYECKUX IT0JIEH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsioB. DJIEMEHTApPHBIN dekTpudeckuil 3apsan. CTpoeHue
atoma. [IpoBOTHUKY U JUAIIEKTPUKHU. 3aKOH COXPAHEHHS AJIEKTPUUECKOTO 3apsija.

DNEeKTPUYECKUM TOK. YCJIOBHUS CYIIECTBOBAHUS JJIEKTPUUECKOTO ToKa. HMcTouHMKH
MOCTOSTHHOTO TOKa. JIeMCTBUS AJIEKTPUUECKOrO0 TOKa (TEIJIOBOE, XMMHUYECKOE, MarHUTHOE).
DJIEKTPUYECKHI TOK B JKUAKOCTAX U ra3zax.

Onektpuyeckas 1enb. Cuia Toka. DiekTpuueckoe HampspkeHne. ComnmpoTHBIIEHUE
MPOBOJIHUKA. YJIETbHOE CONpPOTHUBJIIEHWE BemlecTBa. 3akoH Oma I  y4acTKa IEMH.
[TocnenoBarenbHOE W ApAIETHFHOE COSTUHEHNE TIPOBOTHUKOB.

PaboTa 1 MOTIITHOCTH ANIeKTpHUECcKOro ToKa. 3akoH Jkoyms—JIeHa. Dnekrpuyeckue ey u
MOTpeOUTENN dNEKTPUUECKOi sHeprun B ObITy. KOopoTkoe 3aMbIkaHue.

IlocrossHHBIE MarHuThl. B3anMoJeHCTBHE IOCTOSHHBIX MArHHTOB. MarsuTHOE IIOJIC.
MaruauTHO€ noJie 3eMJIM U €r0 3HaYeHue Ui KU3HU Ha 3emie. OnbIT Dpcrena. MarHuTHoeE noJie
ANIEKTPUYECKOTO TOKa. [I[puMeHeHne 3eKTPOMarHuTOB B TEXHUKE. [[eficTBHE MarHUTHOTO TOJIS
Ha TIPOBOJHHUK C TOKOM. OJIEKTPOJBHUTATEIh IIOCTOSHHOTO TOKa. Vcmosp3oBaHUe
AJICKTPOJIBUTaTENIeH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel  @apajgesd. SIBieHwe ANeKTpoMarHUTHOM — wHAykuuu. IlpaBuio  Jlenua.
OnekrporeHeparop. CrocoObl TOJYYCHHS] AJICKTPHUYECKOW DHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpauuu.

DnekTpusanus Teil.

JIBa pojia 3NEeKTpUUECKUX 3apsiI0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEll.
YCTpOKCTBO U ACUCTBUE DIIEKTPOCKOIIA.
DneKTpocTaTU4YeCcKas UHIYKIUS.

3aKOH COXpaHEHUs AEKTPUUECKUX 3apsi/IOB.
[IpOBOTHUKH U TUDTEKTPUKH.

MogenupoBaHUE CUIIOBBIX JJUHHUM JIEKTPUUYECKOTO TOJIS.
HcTouHMKH IOCTOSSHHOTO TOKA.

JlericTBUA SIIEKTPUYECKOTO TOKA.

0. DnexTpuYecKuil TOK B )KHJIKOCTH.

1. T'a30BbIi1 pa3ps.

12. 3mepenue CUIIbI TOKa aMIEPMETPOM.

13. U3mepenue 3MeKTpHUUeCKOro HAPSKEHUS! BOIBTMETPOM.
14. PeocTaT 1 Mara3uH COMPOTUBIICHHIA.

RBPBoOoo~No~wNE



15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.

BzaunmogelicTBre MOCTOSHHBIX MAarHUTOB.

MoienupoBaHrE HEBO3MOKHOCTH Pa3JIEJICHUs TIOJIFOCOB MArHUTa.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmnsIT Dpcrena.

MarauTtHoe 1noje Toka. JIeKTPOMarHur.

JlelicTBME€ MarHMTHOTO TOJISl HA POBOJIHUK C TOKOM.
DNEeKTPOABUTATENb IIOCTOSTHHOTO TOKA.

UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHOW UHIYKITHH.

OnsiTel Dapagnes.

3aBUCUMOCTD HAIPABJICHUS WHIYKIIMOHHOTO TOKA OT YCIOBUM €r0 BOSHUKHOBEHHSI.
DIEeKTPOTeHEPATOP MOCTOSTHHOTO TOKA.

Jlabopamopusie padbomot u onvimel.

ok wnE

10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

OMBITHI 110 HAOJIOICHUIO DJIEKTPU3AIUHN TET HHAYKIIMEH U MPU COMPUKOCHOBEHUH.
HccnenoBanue ASMCTBUS AIEKTPUUECKOTO TOJISI Ha TPOBOIHUKHU M TUDJICKTPUKH.

COopxka u mpoBepka pabOThI AIMEKTPUIECKOM IEMH MOCTOSHHOTO TOKA.

N3mepenue u peryaupoBaHue CUIIBI TOKA.

N3mepenue u peryamupoBaHue HapsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WAYIIETO Y€pe3 Pe3UCTOp, OT CONMPOTUBIICHUS
pe3ucTOpa U HANPSKEHUS Ha PE3UCTOPE.

OMBITHI, TEMOHCTPUPYIOIIUE 3aBUCUMOCTD AJIEKTPHUECKOTO COMPOTUBIIEHUS PO BOTHUKA
OT €r0 JUTMHBI, TUIOIIAIA MTOTIEPEYHOTO CEYSHUS U MaTepHaa.

[IpoBepka mpaBuiIa CIHOKEHUS HANPSHKEHUH MPU MOCIEA0BATEIBHOM COECIUHEHUHN JIBYX
PE3UCTOPOB.

[IpoBepka npaBuia AJis CUIIbI TOKA MIPU NAPATIETIBHOM COEAMHEHUHN PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUUECKOTO TOKA, HAYIIETO Yepe3 Pe3ucTop.

OrnpeneneHre MOITHOCTH 3JEKTPUYECKOTO TOKA, BBIAEIIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, WIYHIEr0 YEpe3 JIAMIIOUKY, OT HAIPSDHKEHUS Ha
HEN.

Onpenenenue KIIJ] narpeBatens.

HccnegoBanne MarHuTHOTO B3aMMOJIEHCTBHS IOCTOSIHHBIX MarHUTOB.

N3ydyeHre MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB P UX OOBEAUHEHUH U pa3feiiCHUH.
HccnenoBanue AeiCTBUA AIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.

OnbIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aWMOJCHCTBUS KATYIIKH C TOKOM U
MAarHuTa OT CHJIbI TOKa M HAlpaBJICHUs TOKA B KaTYILKE.

N3yuenue neiicTBUA MarHUTHOTO TOJIS1 HA IPOBOJAHUK C TOKOM.

KoHncTpynpoBanue u u3ydeHue padoThl 3JEKTPOABUTATENS.

N3mepenue KIIJ] anekTpoBUraTeabHOM YCTAaHOBKH.

OnbITel 1O HCCIEAOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM HWHIYKIMHU: HCCIEA0BaHUE
W3MEHEHUW 3HAYE€HMsI U HAMPABIICHUS UHIYKIIMOHHOTO TOKa.

9 KVIACC

Pazgen 8. Mexannueckue siBJICHHUA.

MexaHn4deckoe IBHKCHHUE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCUTEIHHOCTh
MECXaHHUYCCKOIo JIBUKCHUS. PaBHOMCpHOC HpHMOJ’IHHCﬁHOC JBHKXCHUC. HepaBHOMCpHOe
HpHMOHHHCﬁHOC JABMOKCHHC. Cpe,Z[HHH U MI'HOBCHHAd CKOPOCThb TCJIa IIPU HEPABHOMCPHOM
JABHKCHUMU.



Yckopenue. PaBHoyckopeHHOE npsiMmosinHeitHOe aBmkeHne. CBoOoaHoe najeHne. OnbIThI
lanunes.

PaBHOMEpHOE ABHKEHHE TIO OKpYXHOCTH. llepuon u dactora obpamenus. JluneiiHas u
yI10Bast CKOPOCTH. LIEeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IIepBbiii 3axkoH Hprorona. Bropoit 3akon Herorona. Tperuit 3axkon Herorona. IIpuHnmn
CYIEPIIO3ULUH CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cumna TpeHUs: cuiia TPEHUS CKOJIbKEHHUSI, CHIIa TPEHUS MOKOS,
JPYTUe BUBI TPCHHSL.

Cunma TSHKECTH W 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOPEHHE CBOOOTHOTO TaJCHHUS.
JBwxenue maneT Bokpyr Comnna. [lepBast kocmuueckast ckopocTs. HeBecoMOCTh 1 IIEperpy3KH.

PaBHOBecue marepuanbHO# TOUKU. AOCOMIOTHO TBEPIOE Teno. PaBHOBecHe TBEPAOTO Tema
C 3aKpEIIEHHON OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc tena. M3menenne mmmynbca. Mmynbc cuiibl. 3aKOH COXpaHEHHUS HMITYJIbCA.
PeaxkTnBHOE IBIDKEHUE.

Mexanudeckass pabota U MOMIHOCTh. PaboTa cuim TspkecTH, ynpyroctd, TpeHus. CBs3b
sHepruu W pabotel. [loTeHmanpHass SHEPrus Teja, TMOIHATOTO HaJ TOBEPXHOCTHIO 3EMIIH.
[TorenumansHas SHEeprus cxarol npyxuHbl. Kunerndeckas sHeprus. Teopema 0 KHHETUYECKOM
SHEPruu. 3aKOH COXPaHEHHUsI MEXaHUYECKOM SHEPTUH.

emoncmpayuu.

1. HabGmromenne MEXaHUYECKOTO JIBIYKCHHUSI Te€Jla OTHOCUTEIILHO Pa3HBIX TEJI OTCYETA.
CpaBHEHHE ITyTEH U TPACKTOPHUI IBIKCHHS OJHOTO U TOTO YK€ T€JIa OTHOCHUTEIBHO Pa3HbIX
TeJ OTCUETA.

N3mepeHune CKopoCcTH U yCKOPEHHUSI MPSMOJTUHEHHOTO ABMKCHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHKEHUSI.

Habnronenue ABM>KEHUS TeNa M0 OKPYKHOCTH.

Habnronenne MexaHWMYeCKUX SIBJICHHH, MPOUCXOIAIINX B cucTeMe oTcuéTa «Temexka
pHu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTENILHO KabuHeTa (U3UKH.

7. 3aBUCHMOCTH YCKOPEHHS TeJIa OT MACChl TeJa U JEMCTBYIOIICH Ha HETO CUIIBI.

8. HaOmroneHue paBeHCTBA CUJI IPHU B3aUMOJCHCTBUU TEI.

9. V3MmeHeHue Beca Tena MPU YCKOPEHHOM JIBHXKEHUU.

10. [lepenava uMIynbca mpu B3auMOICHCTBUU TEII.

11. TIpeoOpa3oBaHust SHEPTUU MPU B3aUMOJCHCTBUH TEJl.

12. CoxpaneHue UMIyNbca MPU HEYIPYTOM B3aUMOJICHCTBUH.

13. CoxpaneHue UMMIyibca Mpu a0COMIOTHO YIPYTOM B3aMMOJICHCTBUH.

14. HabmroieHue peakTUBHOTO JBUKCHHUS.

15. CoxpaHneHue MexaHU4eCKOW SHEPTUU MPU CBOOOTHOM TaICHUH.

16. CoxpaHneHue MeXaHU4ECKOW YHEPTUU MPH JABIKEHUU Tella MO/ IeHCTBUEM TPY>KUHBI.

no
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Jlabopamopusie pabomot u onvimol.



© oD

10.

11.

KonctpyupoBanue TpakTa Aj1s pa3roHa u JajdbHEHIIero paBHOMEPHOTO JABMKEHHS ILIapUKa
VT TEJICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHUS Opycka WM JIBUKCHHUS IIapHKa IO
HAaKJIOHHOM IUIOCKOCTH.

OmnpeneneHue YCKOpPEHHs Tela IPH PaBHOYCKOPEHHOM JIBUKEHWH MO HAKJIOHHON
IIJIOCKOCTH.

HccnenoBanue 3aBHCUMOCTH ITyTH OT BPEMEHH NMpPHU PABHOYCKOPEHHOM JBHXEHUHU 0e3
HA4aJIbHOUM CKOPOCTH.

[IpoBepka rumoTe3sl: €Ciu NpU PaBHOYCKOPEHHOM JIBIKEHHU 0€3 Ha4aJbHON CKOPOCTH
IIyTU OTHOCSTCS KaK PsJl HEYETHBIX YHCEI, TO COOTBETCTBYIOIINE MPOMEXYTKH BPEMEHH
OJIMHAKOBEI.

HccnenoBanme 3aBUCUMOCTH CHITBI TPEHHSI CKOJIBKEHUS OT CHITBI HOPMAaIbHOTO JaBIICHHSL.
Onpenenenne kodpduueHTa TPEHUS CKOJIBKEHUSL.

Onpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOTBI CHIJIBI TPEHUS TP PABHOMEPHOM [JBWKEHHUHM Tela TIO
TOPU30HTAIBHON IOBEPXHOCTH.

Omnpenenenue pabOTHI CHIIBI YIPYrOCTH TPH TOABEME Tpy3a C HCIOJIB30BAaHHEM
HETIOJIBMXKHOTO U TIOJIBIPKHOTO OJIOKOB.

MN3ydeHune 3aKkoHa COXpaHEHHUS SHEPTHUH.

Pa3zgen 9. Mexannueckue KoJ1e0aHuA M BOJHBI.

KonebarenbHoe nBmxenue. OCHOBHBIE XapaKTEPUCTHKU KojieOaHUM: MEpHUoJ, 4acToTa,
aMIUIUTyJa. MareMatuyeckuii W TPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHeprum mnpu
KoJie0aTeIbHOM JBUKECHUU.

3aryxaronue kojebanus. BeiHyxkaeHHbIe KoneOanus. Pezonanc. MexaHW4YecKrne BOJIHBI.
CaolicTBa MexaHMYeCKHX BOJIH. [IpoaosibHbIE M TTOTIEpEYHbIE BOJIHBI. J[JIMHA BOJHBI U CKOPOCTH
e€ pacrpocTpaHeHusl. MeXaHUYECKHUE BOJIHBI B TBEPIOM TeJe, CCHCMUYECKUE BOJTHBI.

3Byk. ['poMKOCTh 3ByKa 1 BhicoTa ToHA. OTpaxkeHnue 3Byka. MlHGpa3Byk U ynbTpa3ByK.

Hemoncmpauuu.

ocourwhE

Habmonenue xoneGaHuii Te Mo 1eHCTBUEM CHIIBI TSHKECTH U CHIIBI YIPYTOCTH.
Habmronenue xoneGanuii rpy3a Ha HUTH U Ha TPY>KUHE.

Habmroenue BBIHYXIEHHBIX KOJIEOaHHI U pe30HaHCa.

Pacrmipoctpanenue mpoJoabHBIX U MOTIEPEYHBIX BOIH (Ha MOJIEIH).
HabnroneHue 3aBUCMOCTH BBICOTHI 3BYyKa OT YacTOTHI.

AKyCTHUYECKHI PE30HAHC.

Jlabopamopusie pabomot u onvimol.

N =

OnpeneneHI/Ie YaCTOTHI U IIEpHUoaa KOJIeOaHHMIT MaTEeMaTHYECKOr0 MasTHUKA.
OHpC,Z[CJ'ICHI/IC YaCTOTHI U IIEpHUoaa KoJieOaHMit MMPY>XXUHHOT'O MasgTHHKA.

HccnegoBanue 3aBUCUMOCTH nepuoga KoJIeOaHMH MOABCHICHHOTO K HUTHU I'py3a OT JJIMHBL
HHUTH.

HccnegoBanne 3aBHCHMOCTH nepuoaa KOJIeOaHMit NPy XUHHOI'0O MassTHUKAa OT MacCChl

rpysa.



5. TIpoBepka HE3aBUCHUMOCTH IMEpHOa KOJIEOaHU Ipy3a, MOABEUICHHOTO K HUTH, OT MacChl
rpysa.

6. OnBITHL, JEMOHCTPUPYIOIIUE 3aBUCUMOCTH MEPHOAa KOJeOaHUH MPYKUHHOTO MasiTHUKA
OT Macchl rpy3a 1 KECTKOCTHU NPYKUHBI.

7. V3mepeHue ycKopeHus: CBOOOAHOIO Na/ICHNUS.

Pa3nes 10. DinekTpoMarHuTHOE 10J1e M 3JIeKTPOMATHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE T0Jie. DJIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX
BOJIH. [IIKana 31eKTpOMarHUTHBIX BOJIH. MCIIOIB30BaHNE JIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM
CBSA3MU.

DnekTpoMarHuTHas mpupoja ceera. CKopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

1. CBoiicTBa JIEKTPOMArHUTHBIX BOJIH.
2. BoxHOBBIE CBOCTBA CBETA.

Jlabopamopnuie pabomul u onvimot.
1. V3ydeHue CBOMCTB AJIEKTPOMArHUTHBIX BOJH C TIOMOIILI0 MOOMIBHOTO TenedoHa.
Pa3nen 11. CBeroBble siBICHHS.

JlyueBas mognens cera. Mcrounuku cBera. IIpsMonuHeiHOE pacnpoOCTpaHEHUE CBETA.
3atmenus Cousiana u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTpa)KEHH S CBETA.

[Ipenomiienne cBeta. 3akoH mpesoMiieHUs! cBeTa. [1oiHOE BHYTpeHHEE OTpaKeHHE CBETA.
Hcnonb30BaHue NOJHOTO BHYTPEHHETO OTPaXKEHHS B ONTHYECKUX CBETOBOAX.

Jlunza. Xon unyueit B smuize. Onrudeckass cucremMa ¢oroanmapara, MHUKPOCKONA H
Teneckomna. [ a3 kak ontudeckas cucreMa. ba3opykocTs U JalbHO30PKOCTb.

Pasnoxenune 0enoro ceera B CIICKTD. Omepitel HeroToHA. Cliosxenue CIICKTPAJIbHBIX IIBETOB.
Z[I/ICHepCI/IH CB€TaA.

Hemoncmpauuu.

[IpsimosMHENHOE pacpoCTpaHEHHUE CBETA.

OtpaxeHnue cBera.

ITomy4yeHne n300paXkeHHi B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.

OnTHyecknii CBETOBOI.

Xon nyueit B cobuparomeit JuHse.

XoJ Jlydel B pacCenBarolel JIMH3E.

[Tomy4yeHne n300paXkeHU C TOMOIIBIO JIMH3.

. IIpunuun peiictBus GoToanmnapara, MUKpPOCKOIIA U TEJIECKOTIA.
10. Mogens rinasa.

11. Pa3noxeHue 6enoro cBeTa B CIIEKT.

12. Tlonmydenue Gesloro cBeTa Mpu CIOKEHUH CBETa Pa3HbIX [[BETOB.

wWooNO~WNE



Jlabopamopusvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCUMOCTH yIJIa OTPAKEHUSI CBETOBOTO JIy4ya OT YyIila MMaJCHuUs.

2. H3ydeHue xapakTepUCTHK M300paXeHUS IPEAMETa B ITIOCKOM 3epKajie.

3. MHccrnenoBanue 3aBHCHMOCTH yrila MPEIOMJICHHS] CBETOBOTO Jyda OT yrJjia MaJeHHs Ha
TPaHUIIE «BO3LyX—CTEKIIO.

4. TlomydyeHue U300pakeHUI C MOMOIIBIO COOMPAIOIIEH JTUH3HI.

5. Ompenenenue GOKYCHOTO PACCTOSIHUS U OTITHUECKOM CHUIIBI COOMPAOIIEH JTHH3BI.

6. OTmBITHI IO Pa3JIOKEHUIO OCIIOTO CBETA B CIICKTP.

7. OnbITel MO BOCHPUATHUIO I[BETAa HPEIMETOB INpH HX HAONIOAEHHWU Yepe3 IBETOBbIC

GUIBTPHI.
Paznea 12. KBanroBblie iBJIeHUS.

OmneiTel Pezepdopaa u manerapHas moaens atoMa. Mojens atroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTeIie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda, Oeta- u Tamma-u3nydeHus. CTpOeHHE aTOMHOTO sjipa.
Hyknonnass Monens aromHoro snpa. HM3otombel. PamnoaktuBHbIE mpeBpamienus. Ilepuon
rojypacnajaa aTOMHBIX sIIEp.

SAnepHbie peakiuu. 3aKOHBI COXPAaHEHUS 3apsJIOBOTO U MAaCCOBOTO YHCEN. DHEPTHs CBS3H
ATOMHBIX ﬂnep. CBSI?,I) MaCChI 1 BHepFI/II/I. PeaKm/m CHUHTE3a U ACJICHUSA ﬂ)]ep. I/ICTO'-IHI/IKI/I BHCPFI/II/I
CouHIia 1 3BE3]1.

Snepnas sHepreTuka. JledcTBUs paguoaKTUBHBIX U3TYYCHUN HA JKUBBIE OPTraHU3MBI.
Hemoncmpayuu.

CrexTpbl U3JIy4eHHSI ¥ TIOTJIONIECHUS.

CrexTpbl pa3InyHbIX Ta30B.

Cnekrtp Bogopoa.

Hab6nronenue tpekoB B kamepe Buibcona.

PaboTa cuéTurnka HOHU3UPYIOITUX U3Ty4YEHUH.

Perucrpanus nsinydeHus mpupoaHBIX MUHEPAJIOB U TTPOTYKTOB.

ogagrwhE

Jlabopamopnuie pabomul u onvimel.

1. HaOnroneHue CIUIONIHBIX U JIMHEWYATBIX CIIEKTPOB H3ITy4ECHUS.

2. HccnenoBaHue TpPEKOB: HM3MEPEHHE SHEPrUM YacTHIBI 10 TOPMO3HOMY NyTH (IO
dhoTtorpadusim).

3. U3mepeHue paguoakTUBHOTO (OHA.

IToBTOpPHTENIBLHO-00001IAKOIINI MOLYIb.

[ToBTOpUTENBEHO-00001IAIONINI MOTY b NTPEIHA3HAYEH /ISl CUCTEMATU3auHN U 00001eHH S
IIPEIMETHOTO COJIEP>KAHMSI U OTIbITA JAEATENbHOCTH, TPUOOPETEHHOTO MPH U3YUYEHUH BCETO Kypca
¢u3uKy, a Takke I NOJArOTOBKH K OCHOBHOMY TOCYIAapCTBEHHOMY 3K3aMeHY 10 (HU3UKe s
oOyyaromuxcs, BBIOPaBIINX 3TOT y4eOHBIN MpeaMeT.

HpI/I HU3YUYCHUU JAHHOTO MOAYJIA pCAIM3YIOTCA U CUCTECMATUSUPYIOTCS BUABI ACATCIIbHOCTH,
Ha OCHOBC KOTOPBIX obecrieunBaeTCs JAOCTHKCHUC TMPCAMCTHBIX W  MCTAIIPCIMCTHBIX



IUTAHUPYEMBIX pe3ylbTaToB OOy4deHHs, (OpPMHUPYETCS EeCTECTBEHHOHAy4YHAasi IPAMOTHOCTD:
OCBOEHHME HAy4YHBIX METOI0B UCCIICJOBAHUS SIBJICHUI IIPUPOABI U TEXHUKHU, OBJIAJICHUE YMEHUAMU
OOBSICHATH (PU3MUECKHUE SBJICHUS, TPUMEHSS OJTYYSHHBIC 3HAHUS, PEIIaTh 337a4H, B TOM YHUCIIe
KAa4eCTBEHHBIEC U DKCIIEPUMEHTAJIbHBIC.

[IpyHIMNIMAIBHO NEATEIBHOCTHBIM XapakTep JaHHOTO Pas3zelia peain3yercs 3a CYET TOro,
qTo 06yqa1011meca BBIIIOJIHAIOT 3aaHKs, B KOTOPBIX UM IIPEAIaracTcs:

Ha OCHOBE TIOJYYCHHBIX 3HAHUW pacro3HaBaTh U HAYYHO OOBSCHATH (PH3MUCCKUE SIBICHUS
B OKPYXaIOIIEH MPUPOJE U NOBCEIHEBHOMN KU3HU;

HCII0JIb30BATh HAYYHBIC METOJAblI MCCICIOBAHUA (1)I/I3I/I‘~IGCKI/IX ﬂBHCHHfI, B TOM YHCIIC JIA
MPOBEPKU TUIIOTE3 U MOJTYUCHUS TCOPETUICCKUX BBIBOIOB,

00BACHATH HAay4YHBIC OCHOBBI HauOoJiee BaKHBIX )IOCTI/I)KGHI/II\/II COBPEMCHHBIX TGXHOHOFHﬁ,
HAIpuMEp, MPaKTUUICCKOro MCIOJb30BaAHUA PA3JIMYHBIX UCTOYHUKOB S3HEPIrMU HAa OCHOBEC 3aKOHA
MMpeBpaliCHUA 1 COXpPaHCHHA BCCX N3BCCTHBIX BUJIOB SHCPIHH.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3yuenne pu3nKu Ha ypoBHE OCHOBHOT'O 0O0I1ero 00pa30BaHuUs HAPABJIEHO HA JOCTHKEHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U NMPEAMETHBIX 00pa30BaTEeNbHBIX PE3YJIbTATOB.

B pesynprare wu3ydeHus (u3MKM HA YpPOBHE OCHOBHOTO oOImIero oOpa3oBaHUS Yy
oOyyaromerocst OyayT c(OpMHUPOBAHBI CIESIYIONINE THYHOCTHBIC PE3yIbTAThI B YACTH:

1) naTpMoOTH4eCKOro BOCIIUTAHUSA

—TpOsIBJICHUE WHTEpeca K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHHCKOW (pu3nyeckoi
HayKu;

—IICHHOCTHOE OTHOIIEHHUE K IOCTHKEHHUSIM POCCUMCKUX YUEHBIX-(PU3UKOB;

2) rpasKIaHCKOr0 U JYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

—TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKIEHHHM OOLIECTBEHHO 3HAUYHMMBIX U 3TUYECKUX
po0ieM, CBA3aHHBIX C MPAKTUUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;

—OCO3HaHUE BaAKHOCTU MOPAJIbHO-3TUYECKUX IPUHIHUIIOB B JEATEIBHOCTH YYEHOTO;

3) 3cTeTH4YeCKOro BOCIIUTAHMS:

—BOCTIPUATHE DJCTETHYECKUX KauecTB (U3NYECKOW HayKu: €€ TapMOHHYHOTO IOCTPOCHHS,
CTPOTOCTH, TOYHOCTHU, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOI'0 MO3HAHUSA:

—O0CO3HaHHE EHHOCTU (U3NYECKOI HaYKU KaK MOITHOTO MHCTPYMEHTA [TO3HAHUS MUPA, OCHOBBI
Pa3BUTHUSA TEXHOJIOTUI, BAXKHENIIEH COCTABIISIIOLLEH KYJIBTYPHI;

— pa3BUTHE HAy4YHO JIF0003HATENBHOCTH, HHTEPECca K UCCIEOBATENLCKOM NeATEeIbHOCTH;

5) dopmupoBaHus KyJbTYpPbI 310POBbS M IMOLMOHAIBHOI0 0J1ArONOJTYyYHA:

—O0CO3HaHHE IEHHOCTU 0e30mMacHOro o0pasa KM3HU B COBPEMEHHOM TEXHOJIOTHUECKOM MHpE,
BKHOCTH TPaBWJI OE30MACHOTO TOBEIEHUS HA TPAHCIOPTE, Ha JOpOrax, ¢ IEKTPUUECKUM U
TEIUIOBBIM 000PYJOBaHHEM B IOMAIITHUX YCIOBUSIX;

—cOpPMHUPOBAHHOCTh HaBbIKa pediIeKcuu, MpU3HAHKE CBOETO IMpaBa HAa OMIMOKY M TaKOTO JKe
MpaBa y JIpyroro 4ejaoBeKa;

6) TPY10BOr0 BOCIIUTAHHUA:



—aKTUBHOE y4acTHE B PEIICHUU MPAKTUYECKHX 3a1ad (B paMKax CeMbH, 0Opa3oBaTeIbHON
OpraHM3aliy, TOPOJia, Kpast) TEXHOJOTUYECKON U COIMAILHOW HAIMPABJICHHOCTH, TPEOYIONIUX B
TOM YHUCIIe U PU3HUECKUX 3HAHMIA,

—HMHTEPEC K MPAKTHYECKOMY U3YICHHIO MPOECCHIA, CBI3aHHBIX C (DU3UKOM;

7) 3KOJIOTM4€eCKOr0 BOCIIMTAHUSA:

— OpHUEHTAIVS Ha TIPUMEHEHUE (PU3NICCKUX 3HAHUH [T PEIICHHUS 3a7ad B 00JIACTH OKPYKAIOIICH
Cpelbl, TUITAHUPOBAHUSI MOCTYNKOB U OLICHKHM MX BO3MOJKHBIX MOCIEACTBUN I OKPYXKAIOIIEH
Cpelibl;

— 0CO3HAHUE TJIOOATIBHOTO XapaKTepa SKOJOTHUYECKUX MPOOIeM U MyTel UX PelIeHHUs

8) ajanTanuu K U3MEHSIIOIIUMCS YCJIOBHAM CONUAILHON U MPUPOIHOI CPebl:
—TOTPeOHOCTh BO B3aWMOJICHCTBUM MPU BBIMIOJTHEHUU HUCCIEIOBAHUN U MPOEKTOB (PU3NUECKON
HaIpPaBJIEHHOCTH, OTKPBITOCTh OIBITY U 3HAHUSIM JPYTUX;

—TIOBBIIICHUE YPOBHS CBOEH KOMITETEHTHOCTH Y€pe3 MPAKTUUYECKYIO S TEIIbHOCTD;
—TnoTpeOHOCTh B ()OPMHUPOBAHUU HOBBIX 3HAHUM, B TOM YHUCIE (POPMYTUPOBATH HIEH, TTOHITHS,
TUTIOTE3bI O (PU3UYECKUX OOBEKTAX U SBJICHUSX;

—O0CO3HaHue AePUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00s1acTH PU3UKY;
—IUTAHUPOBAHKUE CBOETO PA3BUTHSI B MPUOOPETEHUH HOBBIX (PM3UUYECKUX 3HAHUIA;

— CTPEMJICHHE aHATM3UPOBATH U BBISIBJISITH B3aUMOCBSI3H MTPUPO/IBI, OOIIECTBA U SKOHOMUKH, B TOM
YHUCJIEe C UCTIOIB30BaHNEM (PU3HUECKUX 3HAHUM;

— OIIEHKA CBOMX JICUCTBUH C YUETOM BIIUSHHS Ha OKPYKAIOIIYIO CPETy, BOZMOXKHBIX TJI00ATBHBIX
MOCJIE/ICTBU .

METAIIPEIMETHBIE PE3YJIbTATbBI

B pesymbraTe OCBOGHHWS MporpamMMmbl 1O (HU3MKE Ha YpPOBHE OCHOBHOTO OOIIETO
oOpazoBaHusi y oOydaromierocs OyayT copMHpOBaHBI MeTaNpeaMeTHbIe Pe3yJbTaThl,
BKITIOYAIOIIME TIO3HABATEIbHBIC YHHBEpPCATbHBIC Yy4eOHBIC JCHCTBUS, KOMMYHUKATHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCATIbHbBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS
Ba3oBble JJornueckue neicTBus:

BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIC IPU3HAKH O0OBEKTOB (SBJICHHA);

yCTaHABIMBaTh CYLICCTBEHHBIH IpPHU3HAK KIACCU(HUKALUK, OCHOBAaHUS [yl OOOOIICHHS U
CpaBHEHUS;

BBISIBIISITH  3aKOHOMEPHOCTH W TPOTUBOPEYHMS B paccMaTpuBaeMbIX (akTax, IaHHBIX |
HaOJIOJICHUSIX, OTHOCSIIUXCS K (PU3UUECKUM SIBIICHHSM;

BBISIBIISITH TIPUYMHHO-CIICJICTBEHHBIC CBSI3M NPU U3yYeHUH (U3MUYECKUX SIBICHUH U MPOIIECCOB,
JIe1aTh BBIBOJIBI C UCIIOJIb30BAHUEM JCTYKTUBHBIX U MHIYKTHBHBIX YMO3AKJIIOYEHUH, BBIIBUTATh
TUIIOTE3bI O B3aUMOCBS35X (PU3NUYECKUX BEJIMUHUH;

CaMOCTOSITEJIbHO BBIOMpATh crmocod pemeHus ydeOHOW (¢u3ndeckod 3anaun (cpaBHEHUE
HECKOJIbKUX BapMaHTOB PEILICHHUs, BBIOOP HamboJiee MOAXOASIIEro C Yy4ETOM CaMOCTOSTENBHO
BbIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBarebCKHe IeiicTBUA.
HCIIO0JIb30BATHh BOIIPOCHI KAK MUCCIIEN0BATENBLCKUN NHCTPYMEHT MO3HAHUS;

NpoBOAUTL IO CAMOCTOATCIIBHO COCTABJICHHOMY IUJIAHY OIIBIT, HECJIOKHBIN (I)I/ISI/I‘-ICCKI/Iﬁ
OKCIICPUMCHT, He0O0JIbIII0E HCCICOOBAaHUC (1)I/I3I/IHCCKOFO SABJICHUS



OLICHMBaTh HA TPUMEHHMOCTh M JIOCTOBEPHOCTh HMH(OpPMAIMIO, MOJYyYEHHYI0 B XOJe
HCCIIEIOBAHUS WIN SKCIIEPUMEHTA;

CaMOCTOATENIbHO (hopMyIHpoBaTh OOOOIIEHUS W BBIBOABI IO pe3yjibTaTaM IPOBEIEHHOTO
HaOJIOIeHUS, OTIBITA, UCCIICAOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIee pa3BUTHE (PU3NYECKHX MTPOLIECCOB, a TAKXKE BBIIBUTATD
MIPENIIOJIOKEHNS 00 X PA3BUTUU B HOBBIX YCIIOBUSAX U KOHTEKCTaX.

Pa6ora ¢ undpopmanmueii:

MPUMEHSTh Pa3IMYHBIE METOJIbI, MHCTPYMEHTHI U 3aIPOCHI MPH MOWCKE U 0TOOpE MHPOpMALUU
WIH JAHHBIX C YY4ETOM NPEUIOKEHHOH yueOHOH (H3HUecKoil 3a1auu;

aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALMIO PA3JIUYHBIX BUJIOB U
dhopm mpencTaBIeHuUs;

CaMOCTOSITEJIbBHO ~ BBIOMpATh  ONTHMaJbHYIO (OpMYy TMpeAcTaBiIeHUS HHPOpMaLUU U
WUTIOCTPUPOBAThH PELIaeMble 33aJ1auld HECIOKHBIMU CXEMaMHM, JuarpaMmmamH, UHOUM rpadukoil u
WX KOMOWHAIUSAMU.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBUS:

B X0Jie OOCYXKJCHHS Yy4eOHOrO MaTepuaia, pe3ylbTaTOB Ja0OPATOPHBIX PAabOT W MPOEKTOB
3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXJTaeMOW TEMbl W BBICKA3bIBATh WJICH, HaIlCJIEHHBIC HA
peleHue 3a1auun 1 moaep kanue 01aroKenaTelbHOCTH OOIIeHMS,

COTIOCTABJISITh CBOM CYXJEHHUS C CYXJIEHUSMHU APYTUX YYaCTHUKOB JUAIOTa, OOHApYKHUBATh
pas3nyre U CXOJCTBO MO3HIINH;

BBIpaXKaTh CBOIO TOUYKY 3PCHHS B YCTHBIX U TUCHMEHHBIX TEKCTaX;

MyOJIMYHO TPEACTABISATh PE3YJAbTAThl BBHIMOJHEHHOTO (U3UYECKOTO OIbITa (IKCIIEPHMEHTA,
HCCIeI0BaHUs, TIPOCKTA);

MMOHUMATh U UCTIOJIb30BaTh IPEUMYIIIECTBA KOMAHIHOW M HHIMBHUIYaTbHON pabOThI IPU PEICHUN
KOHKPETHOM (pr3ndecKoi mpoOIemsr;

MPUHUMATh eI COBMECTHOW JICATEIILHOCTH, OPraHU30BBIBATh JNEHCTBUS MO €€ JOCTHKCHHIO:
pacrpenensiaTe poJid, OoOCYXJaTh IMPOLECCHl M PEe3yabTaThl COBMECTHOW paboThl, 0000maTh
MHEHHSI HECKOJIbKUX JTFOJICH;

BBITIOJTHATH CBOKO YacTh pabOThI, TOCTUTAs KAYECTBEHHOTO PE3yJIbTaTa MO CBOEMY HAIlPaBJICHUIO
Y KOOPJIMHUPYS CBOM JEHCTBUS C IPYTUMH WICHAMH KOMaHIbI;

OIICHUBATh KA4eCTBO CBOET0 BKJaJa B OOMIWI MPOIYKT IO KPUTEPHSIM, CaMOCTOSITEIHHO
CcOPMYJIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

PeryisiTuBHbIE YHMBepPCaJIbHbIE YUeOHbIe AelicTBUS
Camoopranuszanmsi:

BBISBJIATE NPOOJEMbl B JKU3HEHHBIX M Y4YEOHBIX CHUTyalUsX, TPEOYIOUIMX IS peLIeHHUs
(bu3nYecKuX 3HaHUMH;

OpPUEHTUPOBATHCS B PA3IMYHBIX MOJAXOJAX HPUHATHS pelleHUH (MHAMBUIyallbHOE, NPHHATHE
peleHus B IpyIie, NPUHITHE PElIeHui rpynmoil);

CaMOCTOSITEJIbHO COCTABIIATh AJITOPUTM pelleHHs (PU3NYecKOr 3ajaul WK JIaHa UCCIIe0BaHUS
C Y4YéTOM MMEIOUIUXCS PECcypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHPOBATh
npeJularaeéMble BapHaHThl PEIICHUH;

JenaTh BEIOOP M OpaTh OTBETCTBEHHOCTD 32 PEIICHUE.

CaMOKOHTPOHL, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



JaBaTh aJIEKBATHYIO OIICHKY CUTYallMH U MpeyIaraTh IiaH e€ n3MEeHEHMS,

OOBSICHATH MPUYUHBI TOCTHKECHUS (HEAOCTIKEHHS) PE3yIbTaTOB JIESTEILHOCTH, 1aBaTh OI[CHKY
pUOOPETEHHOMY OTIBITY;

BHOCHTh KOPPEKTHUBBI B JIEATEIBHOCTh (B TOM YHCIIE B XOJ BBINOJHEHHS (DU3HUECKOTO
WCCIICIOBAaHUSl WIIM TPOEKTAa) Ha OCHOBE HOBBIX OOCTOSTENLCTB, M3MEHMBIIMXCS CHTYalUH,
YCTQHOBJIEHHBIX OIIHNOOK, BOSHUKIIUX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3yJbTaTa IEJIN U YCIOBHSIM;

CTaBUTH ce0s1 Ha MECTO JPYroro 4ejloBeKa B XOJE CIOpa WIM JUCKYCCHH Ha HAydHYIO TEMY,
MMOHUMATh MOTHUBBI, HAMEPEHHUS U JIOTUKY JPYroTo;

MPU3HABATH CBOE MPaBO Ha OMMOKY MPH pemeHnr (GU3NYECKHUX 3a/1a4 WM B YTBEP)KICHHIX Ha
HAyYHBIE TEMBI U TAKOE K€ MPaABO JAPYroro.

MHNPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOyueHus B 7 kJjacce mpeIMeTHbIE pe3yabTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb c(hOPMUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

HUCITIOJIB30BATh IIOHSTHUA: (1)I/ISI/ILI€CKI/Ie N XUMHYCCKHUEC SBJICHHA, Ha6J'IIO)]eHI/Ie, OKCIICPUMCHT,
MOJECIIb, TUIIOTE3a, €IMHUIIBI (bHSquCKI/IX BCJIIMYMH, aTOM, MOJICKYJIa, arp€raTHbi€ COCTOSHUA
BemecTBa (TBEpAOE, IKHUAKOE, Ta3000pa3HOE), MEXaHHYECKOe JBWXKEHHE (paBHOMEPHOE,
HEpPaBHOMEPHOE, TPSIMOJMHEHHOE), TPACKTOPHS, PaBHOJCHUCTBYIOMIAs cHia, JaedopMaIus
(ympyrasi, maacTu4eckas), HeBECOMOCTh, COOOIIAIOIINECS] COCY/IbI;

pasznuuath sBiaeHus (audy3us, TETIOBOE IBIKEHNE YACTHUIT BEIIECTBA, PABHOMEPHOE JIBIKCHHE,
HEpPaBHOMEPHOE [BW)KEHHE, WHEPLHMs, B3aUMOJEHCTBHE TeJ, paBHOBECHE TBEPIBIX TEN C
3aKperIEHHON OCBIO BpallleHUs, Iepeiadya AaBlIeHUsl TBEPABIMU TEIaMHU, KUAKOCTIMU U ra3aMu,
aTMoc(epHOe JaBleHUE, INIaBaHUE TeJl, TPEBPAIICHUS MEXaHUYECKOM SHEPruu) MO OMHCAHUIO UX
XapaKTEePHBIX CBOWCTB U HA OCHOBE ONBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3NYECKOE SBIICHUE;
pacrno3HaBaTh NMPOSIBIIEHNE U3YYEHHBIX (PU3MUECKUX SBJICHUN B OKPYXKAIOLIEM MHUPE, B TOM YHCIIE
¢buznueckue SBICHUS B MPHUPOJE: MPUMEPHI ABIKEHUS C Pa3IMYHBIMU CKOPOCTSAMHU B KUBOU U
HEXUBOUW mpupose, NEHCTBUE CUJIbI TPEHUS B MPHUPOAEC U TEXHHUKE, BIUSHUE aTMOC(EPHOTO
JIABJICHUS Ha KUBOW OpPTraHU3M, IJIABaHUE PBIO, pbIYaru B Telle YeIOBEKa, IPU ITOM MEPEBOAUTH
MIPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATh CYIIECTBEHHbIE CBOMCTBA (MPU3HAKH) (PU3UUECKUX
SIBJICHU;

OTHCHIBATh U3yYCHHBIE CBOMCTBA TN U (U3NYECKHE SIBJICHUS, UCTIONb3Yys (PU3NMUECKUE BEITUYUHBI
(macca, 00BEM, IUIOTHOCTH BEIIECTBA, BpEMs, IyTb, CKOpPOCTb, CPEIHSS CKOPOCThb, CHJIa
YIIPYrOoCTH, CHJIAa TSDKECTH, BEC TeNa, CHIia TPEHUs, JaBieHue (TBEPIOro Telna, KUIKOCTH, rasa),
BBITAJIKMBAIOIIAs CHJIa, MEXaHM4Yeckas padoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHIIbI,
KO3 (UIIMEHT MOJIE3HOTO ISHCTBUS MEXaHU3MOB, KHHETUYECKAsl U MOTSHIIMANIbHAS SHEPTHUS), IPU
OTIMCAHUU MPABUIIHLHO TPAKTOBATH (PU3NYECKHIIT CMBICI HCIIOIb3YEMBIX BEIMUUH, UX 0003HAYCHHUS
U eAMHULBI (PU3UUYECKUX BEIMYWH, HAXOIUTH (OPMYJIbI, CBA3BIBAIONIUE JAHHYIO (PU3UYECKYIO
BEIIMYMHY C JPYTMMH BEITUYMHAMH, CTPOUTH I'padMKy M3YYEHHBIX 3aBUCHUMOCTEN (PU3UUECKHX
BEITUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3MUECKUe SBICHHUS M TMPOLIECCHl, HCIHONB3Ys TpaBHiia
CIIOXEHHsI CUJI (BJIOJIb OJHOM MpsiMOif), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena, IPaBHUIIO
paBHOBecHSs pblyara (0JI0Ka), «30JI0TO€ MPABUIIOY» MEXAHHUKH, 3aKOH COXPAHEHUS MEXaHUYEeCKOM
SHEPruH, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA U 3alUCBIBaTh €ro
MaTeMaTH4eCKOe BBIPAKECHUE;

OOBSCHATh (U3MUYECKUE SIBICHUS, MPOLECCH U CBOMCTBA TeN, B TOM YHCIE M B KOHTEKCTE
CUTYaIluil MPAKTUKOOPUEHTHPOBAHHOTO XapaKTepa: BBISBIATh MPUUYUHHO-CIIEICTBEHHBIE CBS3H,
CTpOUTH OOBACHEHHWE M3 1—2 JIOTMYECKHX IIaroB C OMOpod Ha 1—2 W3y4yeHHBIX CBOWCTBA
(busznuecKkux ABICHUH, PU3NIECKUX 3aKOHA UJTH 3aKOHOMEPHOCTH;



pemaTh pacuy€THble 3a7aud B 1—2 AEHCTBUS, MCHOJB3YsS 3aKOHBI U (DOPMYIBI, CBS3BIBAIOIINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAM3a YCJIOBHA 33/1a4M 3aIHCHIBAaTh KPAaTKOE YCIOBUE,
MOJICTABIIATH (PU3NUECKUE BETMYUHBI B (DOPMYIIBI U MIPOBOJUTH PACUEThl, HAXOAUThH CIIPABOYHBIC
JaHHBIe, HEOOXOAMMBbIE JJIsi pPEUICHHS 3a/a4, OICHWBATh PEATHUCTUYHOCTD TOJTYYEHHOM
(U3HUECKON BEIIMYUHBL;

pacrno3HaBaTh IpPOOJIEMbI, KOTOPbIE MOKHO PELIUTh IPHU MOMOIIM (PU3UYECKHX METOJOB, B
ONMCAHUU HCCIIEJIOBAHUS BBIACIATH IPOBEPSIEMOE MPEIIOJIOKEHNE (TUIOTE3Y), pa3inyaTh U
MHTEPIPETUPOBATh NMOJYYEHHBIH PE3yNbTaT, HAXOUTh OIMIMOKU B XOJIE ONBITA, JAEJIATh BHIBOJIBI
I10 €T0 pe3yabTaTaM;

MPOBOJIUTH OIBITHI IO HAOMIOACHUIO (PU3MUYECKUX SIBICHWNA WM (U3UYECKUX CBOWCTB TEIl:
(dbopMynHpoBaTh TPOBEpSEMBIE MPEINOJIOKEHHS, COOUPATh YCTAHOBKY W3 MPEIOKEHHOTO
000py10BaHus, 3aMIUCHIBATh X0/ OIBITa U (POPMYIUPOBATH BHIBOJIBI;

BBINIOJIHATh MPSIMbIE HM3MEPEHMsI pACCTOSHUS, BPEMEHH, Macchl Tena, o0bEMa, CUJIBl U
TEeMIIepaTypbl C UCIIOJIb30BAaHUEM aHAJIOTOBBIX U IU(PPOBBIX IPUOOPOB, 3aIIUCHIBATH MMOKA3aHUS
MPUOOPOB ¢ YUETOM 3aJaHHOM aOCOTIOTHOM MOTPEITHOCTUA U3MEPECHHUI;

MPOBOJUTH HCCIEAOBAHUE 3aBUCHUMOCTH OJHOW (U3MYECKOM BEJIMYUHBI OT JPYroh c
HCII0JIb30BAHMEM MPSIMBIX W3MEPEHHH (3aBUCUMOCTH IIyTH PaBHOMEPHO JIBWXKYIIETOCs Teia OT
BpEMEHHU JBIDKEHUSI Tella, CHJIbI TPEHHUsS CKOJIbKEHHs OT Beca Teja, KadyecTBa oOpaboTKu
MOBEPXHOCTEN TeJI W HE3aBUCHUMOCTH CHJIBI TPEHMS OT IUIOIIAJN CONPUKOCHOBEHUS TEJ, CHJIBI
YIOPYTrOCTH OT YAJIMHEHUS MIPYKUHBI, BBITAIKMBAIOIIEH CHIIBI 0T 00bEMa MOTpyKEHHOM YacTu Tena
U OT IUIOTHOCTH KUAKOCTH, €€ HE3aBHCHUMOCTH OT IJIOTHOCTH TeJa, OT IIyOUHBI, HA KOTOPYIO
MOTPYKEHO TEJIO0, YCIOBUH IUIaBaHMsI T€Jl, YCIOBUN PaBHOBECHS pbluara 1 OJOKOB), y4acTBOBATh
B IUIAHUPOBAHMU Y4e€OHOTO HCCIIEJOBaHUS, COOMpaTh YCTAaHOBKY U BBINOJIHATH HU3MEPEHUS,
cliefysl TpeNIOXKEHHOMY IUIaHy, (DUKCHpOBaTh pe3ynbTaThl IOJYYEHHOM 3aBHUCUMOCTH
(Gu3nYecKux BEJWYMH B BHJE IPEUIOKEHHBIX TaOnMMIl M TpaHKOB, JeJNaTh BBIBOJBI IO
pe3yJbTaTaM UCCIICJOBaHMS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHUs (PU3NYECKUX BEIUYMH (IUIOTHOCTH BEIIECTBA >KMIKOCTU U
TBEPAOrO Tena, CHJAa TPEHUs CKOJBXKCHHSA, JAABJICHUE BO3[yXa, BBITAIKMABAIOINAA CHUIIA,
JEUCTBYIOIIAs HAa MOTPYKEHHOE B XKUJKOCTh TEJIO, KOAPPUIHUEHT MOJIE3HOTO ACHCTBUS MPOCTHIX
MEXaHU3MOB), CIIeAYs NPENIOKEHHOM WHCTPYKLUMHU: IPU BBINOJHEHUHM H3MEpPEHHHl coOupaTth
JKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UCKOMOM BEJIMYUHBI;

coOuroIaTh MpaBuiia TEXHUKN O€30IIaCHOCTH IIPU paboTe ¢ 1a0opaToOpHBIM 000PYJOBAHUEM;
yKa3bplBaTh IPUHLUINBI JEHCTBUA HPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOLIAIOIINECS COCYIbl, OapOMETp, pblyar, MOABWXHBIA U HENOABWKHBIN OJIOK,
HAKJIOHHAs MIJIOCKOCTH;

XapaKTepu30BaTh NPUHLMIBI JEHCTBUS HM3YYEHHBIX NPUOOPOB M TEXHUUECKUX YCTPOWCTB ¢
Omopol Ha uUX omnucaHus (B TOM UHCIE: TOJIIMUIHUKKM, YCTPOWCTBO BOJONPOBOJA,
THJIPABIMYECKUN IpPecCc, MAaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcOC, apeoMEeTp), HCHONb3Ys
3HaHUS O CBOMCTBaxX (PU3MUECKUX SBICHUH M HeoOXoauMmble (U3UYECKUE 3aKOHbI U
3aKOHOMEPHOCTH;

IPUBOAUTH MPUMEPHI (HAXOIUTh MH(OPMALUIO O MpUMepax) MPaKTHUECKOro HCIOJIb30BaHMS
¢u3nUecKrX 3HaHUH B TIOBCEIHEBHOM XU3HM U1l oOecrieyeHHs 0e3011acHOCTH NP 0OpaleHUH ¢
npubopamMu U TEXHHUUYECKUMH YCTPOWCTBAMH, COXPAaHEHMs 3/I0pOBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBEIEHUS B OKPYKAIOLLEN CPELE;

OCYILIECTBIATh OTOOP MCTOUYHUKOB HMH(popManuu B VIHTEepHETe B COOTBETCTBUM C 3a/IaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOIIMXCS 3HAHUM W IyTEM CpPaBHEHMs DPa3IMUYHBIX
MCTOYHUKOB BBIACTATh MH(POPMALUIO, KOTOPas SIBJISETCS MPOTUBOPEUMBONW MM MOXKET OBITh
HEJI0CTOBEPHOM;

UCTOJb30BaTh TPU BBIIOJHEHMHM Y4YeOHBIX 3aJaHUN HAyYHO-TIOMYJSIPHYIO JIUTEPATypy
(Gu3nYecKoro cojep)KaHMs, CIpaBOYHbIE MaTepualibl, pecypchl ceth VIHTepHeT, BIaieTh
npuéMaMi KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHUs HHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CUCTEMBI B APYIYIO;



C03/1aBaTh COOCTBEHHbIE KPaTKHE MICbMEHHBIE M YCTHBIE COOOIIEHHS HA OCHOBE 2—3 HCTOYHHKOB
uHpopManuy (pU3MYECKOTO COACPKAHUS, B TOM YHCIE IMYOJUYHO AeIaTh KPaTKUEe COOOIICHHS O
pe3yiapTaTax IPOEKTOB WIHM YYEOHBIX HCCIEJOBaHMM, IpPU 3TOM TIPaMOTHO HCIIOJIb30BaTh
M3yYEHHBIN MOHATUIHBIN anmapar Kypca (pU3HKH, COPOBOXKAAThH BHICTYINICHHE MTPE3CHTAIUCH;
IIPU BBIIIOJIHEHUH Y4€OHBIX MPOEKTOB M UCCIEIOBAHUM pacnpenensiTh 00S3aHHOCTH B I'PYIIE B
COOTBETCTBUU C IIOCTABJIEHHBIMU 3aJauyaMH, CJIEIUTh 3a BBINOJIHEHHWEM IUIaHA JIEHCTBUH,
aJIeKBaTHO OLIEHUBaThb COOCTBEHHBIM BKJIAJ B JIEATEIBHOCTb TPYIIIbl, BbICTPAUBATh
KOMMYHHMKaTHBHOE B3aUMO/ICIICTBUE, YUUThIBasi MHEHUE OKPY>KAIOILIKX.

K xoHniy oOyueHust B 8 KJiacce nmpeIMETHBIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0OyUAIOIINUXCS YMEHUH:

UCIOJb30BATh MOHATUSA: Macca M pa3Mepbl MOJIEKYJ, TEIJIOBOE IBMKEHUE aTOMOB M MOJEKYII,
arperaTHble COCTOSIHUSI BEIIECTBA, KPUCTANIMYECKHE U aMOp(HBIE Tejla, HACBHILEHHBIH U
HEHACBILEHHBIH TMap, BIAXHOCTh BO3JyXa, TEMIIEpaTypa, BHYTPEHHSsS HHEprus, TEIIOBOI
JIBUTATeb, 3JEMEHTAPHBIM AJIEKTPUUYECKUI 3apsii, JJIEKTPUYECKOE I0Jie, MPOBOJHUKU U
TUBJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;

pasnuyath sBICHUS (TEIUIOBOE PACIIMPEHUE U CKaTHe, TeIllonepeaaya, TeII0BOe paBHOBECHE,
CMauMBaHMe, KaNWUISPHbIE SIBICHUS, MCIApeHHEe, KOHAEHCAIUs, IUIaBJIEHUE, KPUCTAJUIU3AIMs
(oTBepaeBaHME), KHUIIEHHE, Teronepeaaya (TEIUIONPOBOAHOCTh, KOHBEKIMS, U3Iy4YECHUE),
ANIEKTpU3ALUS TeJ, B3aUMOJCIHCTBHE 3aps]ioB, NEHCTBUS DIEKTPUUECKOrO TOKa, KOPOTKOE
3aMbIKaHUE, B3aUMOJICHCTBUE MarHUTOB, JIEHICTBME MAarHUTHOTO IOJSI HA MPOBOJAHHUK C TOKOM,
AIIEKTPOMArHUTHAsE MHIYKIHS) TIO0 ONKCAHUIO UX XapaKTEpHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;

pacro3HaBaTh MIPOSBICHUE N3YUYCHHBIX (U3NUECKUX SBJICHUN B OKPYKAIOLIEM MUPE, B TOM YHCIIE
¢Gu3nyeckue SBIEHUS B IPUPOJE: MOBEPXHOCTHOE HATSXKEHHE W KAaNWUIAPHBIE SBJICHUS B
IIPUPOJIE, KPUCTAUIBI B NpUpoje, u3ydenue ColiHla, 3aMep3aHue BOJ0OEMOB, MOPCKHE OpHU3bI,
oOpa3oBaHue pOChl, TyMaHa, UHEsl, CHETa, AEKTPUUIECKHUE ABICHUS B aTMOc(depe, AEKTPUIECTBO
KMBBIX OPraHU3MOB, MarHUTHOE NoJje 3emid, Apeld MoyocoB, pojib MAarHUTHOTO MOJS AT
AKHU3HU Ha 3emiie, MOJIIPHOE CUSHHE, IIPU 3TOM IEPEBOIUTH MIPAKTUYECKYIO 3a/1a4y B Y4EeOHYIO,
BBIJICJISATh CYIIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SIBICHUH;

OINMCBIBATH U3YUYEHHBIE CBOWCTBA TeJ U (PU3UUECKHUE SBJICHUS, UCIIOJIb3Ysl (PU3NUYECKHUE BEITUUMHbI
(TeMmepatypa, BHYTPEHHsISI SHEPIUs, KOJIUYECTBO TEIUIOTHI, y/Ie/IbHAs TEIUIOEMKOCTh BEILECTBA,
yllenbHas TEIUI0Ta IJIaBJIEHUS, YeIbHas TeIUIoTa 1apooOpa3oBaHus, yAelbHas TeIUI0OTa CrOpaHUs
TOIUIMBA, KOA(P(PULHEHT MOJE3HOrO AEHCTBHS TEIUIOBOM MAIIMHbI, OTHOCHUTEJIbHAS BIIAXKHOCTb
BO3/lyXa, IEKTPUUECKUI 3apsij, CWia TOKa, SJICKTPUYECKOE HANpPsHKEHHUE, CONPOTHBIICHUE
IIPOBOJIHUKA, yJIEJIbHOE COIPOTHBIIEHUE BEIIECTBA, pa00Ta U MOIIHOCTh AJIEKTPUYECKOTIO TOKA),
IPU OIHUCAHWU IMPABUIBHO TPAKTOBaTh (DU3MYECKUH CMBICH HCHOJb3YEMBIX BEJIUYHH,
0003HaueHMsI U €AMHHUIBI (PU3UUECKUX BEJIIMYMH, HaXOAUTh (POPMYIbI, CBA3BIBAIOIINE JTAHHYIO
(GU3NYECKyI0 BEIUYMHY C IPYTMMHU BEIMYMHAMM, CTPOUTH I'paMKU M3yYEHHBIX 3aBHCHMOCTEH
(bu3n4ecKux BEIUYNH,

XapaKkTepu30BaTh CBOMCTBa Teln, (pu3Myeckue SIBICHHMS W IPOLECCHI, HCIOJb3ysd OCHOBHBIE
IIOJIO’KEHUSI MOJIEKYJIIPHO-KMHETUUECKON TEOPUU CTPOEHUS BEIECTBA, IPUHILIMII CYNEPIIO3ULIAN
IoJIel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiza, 3akoH OMa Ul ydacTKa LelH,
3akoH Jxoyns—JIeH1ia, 3aKOH COXpaHEHUs SHEPTUH, IIPU 3TOM JIaBaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA U 3aIlMCBIBaTh €M0 MaTEMATHYECKOE BBIPAKEHHUE;

OOBSICHATh (PU3UYECKUE MPOIECCHl W CBOMCTBA TeJ, B TOM YHCIE U B KOHTEKCTE CHUTYaIUif
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBISBIIATH MPUYMHHOCIEACTBEHHBIE CBS3H, CTPOUTH
oOBbsicHeHHEe M3 1—2 JIOTMYECKUX IIaroB ¢ OMOpod Ha 1—2 M3y4YEHHBIX CBOMCTBA (PU3MUYECKHX
SABJICHUH, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacuy€THble 3aJauyd B 2—3 JEHUCTBUS, MCHOJB3Ys 3aKOHBI M (OPMYIIBI, CBS3BIBAIOLINE
¢u3nyeckue BETMYMHBI: Ha OCHOBE aHAlM3a YCJIOBMA 3a/1auM 3aIHChIBaTh KPAaTKOE YCIOBUE,



BBISIBIISITh HENOCTATOK MJAHHBIX JUIS PEIICHUs 3a7add, BBIOMPATH 3aKOHBI U (POPMYIHI,
HEOoOXOoMuMBIC JUIsl €€ pEelIeHUs, MPOBOIUTH PACUYETHl W CpPaBHUBATH TOJTYYCHHOE 3HAUCHUE
(u3HUECKOl BEIIMYMHBI C H3BECTHBIMU JAHHBIMU;

pacmo3HaBaTh MPOOJIEMBI, KOTOPhIE MOXKHO PEIIMTh TPH TOMOIIM (DU3HUYECKUX METOJOB,
HCIMOJIb3Ysl OINMCAHUE HCCIEIOBAHUSA, BBLACIATH IPOBEPSEMOE MPEIIOI0KEHUE, OLICHUBATH
MPaBUWIILHOCTH TOPSIJIKA MPOBEICHUS UCCIEAOBAHMs, 1€TaTh BEIBOJIBI;

MIPOBOJMTH OTBITHI IO HAOIIONCHUIO (U3NYECKUX SBICHUN WM (U3HYSCKUX CBOUCTB Tl
(KanmWJUISIpHBIC  SIBJICHUSI, 3aBMCHUMOCThH JABJICHHSI BO3JyXa OT €ro 00bEma, TeMIeparyphl,
CKOPOCTH IMpoLEecca OCThIBAHUS M HArpeBaHUs MPHU H3IYYEHHH OT LBETa W3JIydarouien
(mormnomaroniei) MOBEPXHOCTU, CKOPOCTh HUCHAPEHHS BOJBI OT TEMIIEPATyphl KUIAKOCTH M
Ionaau €€ IMOBEPXHOCTH, JJICKTPU3ALMsA TEA W B3aUMOJICHCTBUE DJIEKTPUYECKUX 3apsJIOB,
B3aMMOJICIICTBUE TOCTOSIHHBIX MAarHWTOB, BU3YyalW3allMsi MAarHUTHBIX TIOJIEM TOCTOSHHBIX
MarHuTOB, JEUCTBUS MarHUTHOTO TIOJIsI Ha TPOBOJHUK C TOKOM, CBOMCTBA JJIEKTPOMArHWUTA,
CBOMCTBa  DJEKTPOJBUTATENsl  IOCTOSHHOTO  TOKa):  (opMynupoBaTb  MpOBEpsSEMbIE
MIPEANOJIOKEHHS, COOMPATh YCTAHOBKY M3 MIPEIOKEHHOTO 000y I0BaHUS, OTTMCHIBATH XOJT OTIBITA
1 (hopmMyIHUpOBaThH BHIBOJIBI;

BBITIOJTHATH TIPSIMbIE U3MEPEHUS TEMIIePaTyphbl, OTHOCUTEILHOMN BIAXXHOCTHU BO3/yXa, CUJIBI TOKA,
HaIpsDKEHUS C HMCIOJh30BAHUEM AaHAJIOTOBBIX MPHUOOPOB M JATYMKOB (PU3MUECKHX BEIIUYHH,
CpPaBHUBATH PE3YNIHTATHl U3MEPEHUN C YIETOM 3aJaHHON aOCOIIOTHON MOTPEITHOCTH;

MPOBOJIUTHh HCCJICIOBAHUE 3aBHCHUMOCTH OJHOW (U3WYECKON BEIWYUHBI OT JPYrol ¢
WCTIOJIb30BAHUEM TPSMBIX U3MEPEHUH (3aBUCHMOCTH COTPOTHUBIICHUS IIPOBOJHUKA OT €T0 JITMHBI,
IJIONIAM MOMEPEYHOTO CEYEHHS W YAEJIBHOTO CONMPOTHUBJIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI
TOKa, WIYIIETO Yepe3 TMPOBOJAHUK, OT HANpsSHKEHWsS Ha TPOBOJHUKE, WCCICIOBAHNE
MOCJIEI0BATEILHOTO U apaJIEIbHOTO COSTMHEHUI TTPOBOIHUKOB): TUIAHUPOBATH UCCIICIOBAHHE,
coOMpaTh yCTAaHOBKY M BBITIOJHATH U3MEPEHUs, CIACAYs MPEAI0KECHHOMY IUIaHy, (PUKCUPOBATh
pe3ynbTaThl TOJYYEHHOW 3aBHCHUMOCTH B BHJAE TaOmWIl W TpaduKoB, NeiaTh BBIBOIBI TIO
pe3yJbTaTaM HCCIIeIOBaHus;

MPOBOJIUTh KOCBEHHBIC M3MEpPEHUs (PU3MYECKUX BEIMUYWH (YyAETbHAs TEIUIOEMKOCTH BEIIECTBA,
COTIPOTHBIICHHE TIPOBOJHUKA, pabOTa MW MOIIHOCTh SJEKTPUUYECKOTO TOKA): IIAHHUPOBATH
U3MEPEHUS, COOMPaTh IKCIEPUMEHTAIBHYIO YCTAHOBKY, CIEAys MPEIIONKEHHON HHCTPYKIIUU, U
BBIYHCIIATH 3HAYCHHE BEJIUUMHEL,

coOJr01aTh MpaBUiia TEXHUKU 0€30TIaCHOCTH MpU PaboTe ¢ 1abopaTopHbIM 000PYI0BAHHUEM;
XapaKTepHU30BaTh NPHUHIMIIBI JACHCTBUS M3YyYEHHBIX MPUOOPOB M TEXHUYECKHUX YCTPOMCTB C
OTIOPO¥ HA KX ONMCAaHUsI (B TOM YHCIIE: CHCTEMAa OTOIICHUS JIOMOB, TUTPOMETD, TTapoBas TypOuHa,
aMIIepMETpP, BOJIBTMETP, CUETUHUK IJICKTPHUUYECCKON DHEPTUH, AIEKTPOOCBETUTEIBHBIC MPHOOPHI,
HarpeBaTesbHbIe AIEKTPOIIPUOOPHI (TIpumMepsl), AIIEKTPUYECKHUE MpeI0 XpaHUTEIIH,
AJIEKTPOMArHUT, JJIEKTPOJBHUraTeNIb IOCTOSHHOTO TOKAa), HCIOJb3YysS 3HAHHS O CBOMCTBAx
(hbM3UYECKUX SIBJICHUN U HEOOX0MMbIe (PU3NYECKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHUE YCTPOWCTBA M M3MEPHUTENbHBbIE MPUOOPHI MO CXeMaM U
CXEMaTHUYHBIM PUCYHKAaM (3KUKOCTHBINA TEPMOMETP, TEPMOC, ICUXPOMETP, TUTPOMETD, IBUTATEIH
BHYTPEHHETO CrOpaHusi, AJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPUUYECKUX IETel C
MOCJEOBATENbHBIM W MapajuleJIbHbIM  COCIMHEHHEM 3JIEMEHTOB, pa3jinyas YCIOBHbBIE
0003HaYEeHHUSI PIIEMEHTOB AJIEKTPUIECKUX IIeTei;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHPOPMAIMIO O MPHUMepax) MPaKTUYECKOTO HCIOIb30BaHUS
(bu3nuecKUX 3HAHUI B TIOBCEIHEBHOW KU3HU s oOecreueHrs 0€30MacHOCTH MpU OOPAIEHUH C
npubopaMu M TEXHUYECKUMHU YCTPOMCTBAMH, COXPAHEHHS 370POBbS M COOMIOJCHHUS HOPM
9KOJIOTMYECKOTO TIOBEJICHUS B OKPYXKAIOLLEH Cpelie;

OCYILIECTBIATh TOWUCK HHPopMarmu (Qu3u4deckoro cojaepkanus B VHTepHeTe, Ha OCHOBE
MMEIOIIUXCS 3HAHUH U TyTEM CpaBHEHUS JOTIOTHUTEIHHBIX HCTOYHUKOB BBIICISITH HH(OPMAITHIO,
KOTOpasi SIBISIETCS MPOTUBOPEUYHUBOM MM MOKET ObITh HEIOCTOBEPHOM;

WCIOJIb30BaTh TMPHU BBHIMOJTHEHUM YUYEOHBIX 3aJaHW HAYYHO-TIOMYJISAPHYIO JIUTEPATypy
(bu3MUECKOTO COJepXKaHUs, CIpaBOYHBIE MaTepUallbl, pecypchl ceTu HHTepHEeT, BIaneTh



npuéMaMi KOHCHEKTHPOBAHHUS TEKCTa, MpeoOpazoBaHus HHGOpPMAIMKM U3 OJHOW 3HAKOBOU
CHCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE MMCHbMEHHBIEC M KPaTKHE yCTHBIE COOOIIeHus, 0000111ast ”HPOPMALIUIO U3
HECKOJIBKUX HCTOYHHMKOB (DPU3NYECKOTO COACP)KaHMs, B TOM YHCIIE MYOJUYHO NPEACTaBIATH
pe3yabTaThl TPOCKTHOM WM HCCIIEAOBATEIBCKON JIEATENILHOCTH, NPU O3TOM TI'PaMOTHO
WCTIOJIb30BaTh M3YUYEHHBIN MOHATUHHBINA anmapaT Kypca (pU3HMKH, CONPOBOXAATh BBICTYIJICHHE
MpE3EHTALNEN;

IIPU BBITIOJTHEHUU y4eOHBIX MPOEKTOB M MCCIEIOBAaHUN (DPU3MUYECKHX MPOIECCOB PACIPEeIsiTh
00513aHHOCTH B TPYIIIE B COOTBETCTBHUHU C IMOCTABJICHHBIMHU 33/1a4aMU, CIICAUTH 33 BBHITIOJHEHUEM
IUTaHA JCWCTBUH W KOPPEKTHPOBATH €ro, aJEeKBaTHO OIEHMBATh COOCTBEHHBIN BKJIAl B
JEeATeIbHOCTD TPYIIIBI, BRICTPAaUBaTh KOMMYHUKATHBHOE B3aUMO/ICHCTBHE, TPOSBIISISI TOTOBHOCTD
paspeniaTh KOH(PIUKTHL.

K koniy oOydeHus B 9 kJjacce mpeMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYHAFOIIINXCSI YMECHHIA:

WCIIOJIb30BaTh TOHATHS: CUCTEMa OTCYETA, MaTEpHAIbHASI TOYKA, TPAEKTOPHS, OTHOCUTEIBHOCTh
MEXaHHYECKOTO JIBIDKEHUA, nedopmarus (ympyras, TJIaCTHYECKas), TpEHHE,
IIEHTPOCTPEMHUTEIILHOE YCKOPEHHE, HEBECOMOCTh U TEPETPY3KH, IEHTP TSHKECTH, aOCOIIOTHO
TBEPIIOE TEJIO, IIEHTP TSHKECTH TBEPIOTO TEjla, PAaBHOBECHE, MEXaHUYECKHE KOJICOAHUS U BOJIHBI,
3BYK, HH(OPA3BYK U YIbTPa3BYK, 3JEKTPOMATrHUTHBIE BOJHBI, IIKaJa 3JEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JaTbHO30PKOCTh, CIIEKTPHl MCITYCKaHM W TOTJOIIEeHUs, anbda, O6era- u
raMma-u3JIydeHus, U30TOIbl, /IepHas SHEPTeTHKA;

paznuyath  SABIEHUS (PaBHOMEPHOE W  HEPAaBHOMEPHOE MPSMOJIMHEHHOE  JBUKEHHE,
PaBHOYCKOPEHHOE MPSAMOJUHENHOE IBIKEHIE, CBOOOIHOE Na/IEHUE TE, PABHOMEPHOE JIBM)KEHUE
M0 OKPY)KHOCTH, B3aUMOJICMCTBHE TE€J, PEAKTHBHOE MABIKEHUE, KojeOaTelbHOE IBUKEHHE
(3aTyxaromue U BbIHYX/ICHHbIE KOJieOaHus1), pe30HAHC, BOJTHOBOE JIBIKEHHE, OTPasKEHUE 3BYKa,
MPSIMOJIMHEIHOE pacnpoCTpaHEHHe, OTPAKEHHE M IPEJOMIICHHE CBETa, MOJHOE BHYTpEHHEe
OTpa)kKeHHE CBETa, Pa3Nio’KeHHE Oeloro CBeTa B CHEKTP M CIOXKEHHUE CIEKTPAIbHBIX IBETOB,
JICIIEPCUSl CBETA, E€CTECTBEHHAs pPAaJUOAKTHBHOCTb, BO3HHUKHOBEHHE JIMHEHYATOro CIeKkTpa
U3ITy4eHHs) 10 OMUCAHUIO UX XapaKTePHBIX CBOMCTB U HAa OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX
JTaHHOE (PU3UUYECKOE SIBJICHUE;

pacrno3HaBaTh MPOSBIICHUE U3YYCHHBIX (PU3MUECKUX SIBICHUN B OKPYXKAIOIIeM MUPE (B TOM UUCIIE
(dbuznyeckue sIBICHUS B MPUPOJEC: MPUIUBLI U OTJIMBBI, JBUKEeHHE TuiaHeT COJTHEUHOM CUCTEMBI,
PEaKTUBHOE JIBIDKEHUE KUBBIX OPTaHU3MOB, BOCIPHUITHE 3BYKOB KHMBOTHBIMH, 3€MJIETPSICEHHE,
ceificMHuYecKre BOJIHBI, IlyHAMU, 3X0, [[BETa TEJI, ONTUYECKUE SIBJICHUS B IPUPO/IE, OMOJIOTHYECKOe
NeMCTBHE BHUAUMOTO, YIbTPadUOJIETOBOTO M PEHTTEHOBCKOTO U3IYYEHHH, €CTECTBEHHBIN
PaMOaKTUBHBIN (POH, KOCMUYECKUE JTy4d, PATUOAKTUBHOE HU3JIy4YECHUE MPUPOTHBIX MHUHEPAJIOB,
NeCTBHE paJHOaKTUBHBIX M3JIyY€HUH HA OpraHu3M uYeloBeKa), MpPH D3TOM TEpeBOAMTH
MIPAKTHUYECKYIO 3a/1a4y B y4eOHYIO, BBIACTSATH CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (PU3UIECKHIX
SIBJICHU;

OTIMCHIBATh U3yYCHHBIE CBOMCTBA TeN U (U3NYECKHE SIBIICHUS, UCTIONb3Yys (PU3NUECKUE BETUUNHBI
(cpemHsii W MrHOBEHHAas CKOPOCTh Tella MPH HEPaBHOMEPHOM JBIKEHUH, YCKOpPEHUE,
nepeMeleHue, MyTh, yrIoBasi CKOPOCTb, CUJIa TPEHUS, CUJIA YIIPYTOCTH, CHIIA TSKECTH, YCKOPEHUE
CBOOOJHOTO TAJCHUS, BEC Tella, MMIIYJAbC Tella, MMITYJIbC CHIBI, MeXaHW4eckas padbora u
MOIIHOCTh, IOTEHIIMATbHAS YJHEPTUS Tella, TOIHATOTO HaJl IOBEPXHOCTHIO 3€MITH, MOTEHITHMATbHAS
SHEPrusi C)KATOM MPYKUHBI, KHHETUYECKasi YHEPTHs, MMOJTHAsT MEXaHUYeCKasi YHEprusi, Mepruo u
4acToTa KoJeObaHui, UTHHA BOJIHBI, TPOMKOCTB 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, TIOKa3aTellb
MIPEIOMIICHUS CPEIbl), IPU OMMCAHUY MTPABUIILHO TPAKTOBATH (PU3NYECKUI CMBICIT UCIIOJIb3YEMBIX



BEJIMYUH, 0003HAUCHUS U CAUHUIIBI (PU3UUECKUX BEIUYHH, HAXOIUTh (POPMYJIBI, CBSA3BIBAIOIINE
JaHHYI0 (U3WYECKYI0 BEIMYMHY C JPYTMMHU BEIMYMHAMH, CTPOUTH T'paduKU H3YyUEHHBIX
3aBHCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepU30BaTh CBOMCTBA TeJ, PU3MUECKHUE SBICHUS U IPOIIECCHI, UCIOIB3Ys 3aKOH COXPaHEHUS
SHEPTUH, 3aKOH BCEMHUPHOTO TATOTCHHUS, TPUHIMI  CYNEPIO3ULUN  CHJI, TMPUHIIHUI
oTHOcHTENbHOCTH [ anuiest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUsI UMITYJIbCa, 3aKOHBI OTPAKECHUS
U TPEJIOMIICHHUS CBETA, 3aKOHBI COXPAHEHMS 3apsIOBOTO W MAaCCOBOTO YHWCENl IPH SACPHBIX
peaknmsx, TMpH OSTOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa M 3allUCBIBATh €0
MaTEeMaTU4YECKOE BHIPAKEHHE;

OOBSICHATH (PU3UYECKUE MPOIECCH M CBOMCTBA TEJ, B TOM YHCIE W B KOHTEKCTE CHUTYaIHi
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBIABIATh MPUYHMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH
00BsicHEeHHE U3 2—3 JIOTMYECKHUX I1aroB C OMOpPOM Ha 2—3 M3yUEHHBIX CBOMCTBA (PU3MUECKHUX
SIBIIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTE;

pemarh pacy€THbIE 3a7auu (ONUpPAIOIINECs HA CUCTEMY U3 2—3 YpaBHEHMI ), HCTIOIb3Yys 3aKOHBI U
dbopmynbl, CBs3BIBAlOMNME (PU3MYECKHE BEIMYMHBI: HAa OCHOBE aHAlIM3a YCIOBHUS 3aJadul
3aIUCBIBATh KPATKOE YCIIOBHUE, BBISBIISATH HEAOCTAIONINE WM M30BITOYHBIC IaHHBIEC, BHIOMPATH
3aKOHBI W (OPMYIIBI, HEOOXOJWMBIC ISl PEIICHHUs, TMPOBOJUTH pacu€Thl M OICHHBATH
PEATMCTUYHOCTH MMOJTYYCHHOTO 3HaUeHUs (PU3MIECKON BEIINIHHBI,

pacro3HaBaTh TPOOJEMBI, KOTOPbIE MOXXHO PEIIUTh TMPH TMOMOIIM (PU3HYECKHX METOJIOB,
UCTIONB3Yysl OTHCAHUE WCCIEOBAaHUS, BBLACIATH IMPOBEPSIEMOE TPEANOIIOKEHUE, OICHUBATH
MPaBUJIBHOCTh TOPSAKA TPOBEACHUS HWCCIEIOBAHUS, JelaTh BBIBOJBI, HHTEPIPETHPOBATH
pe3yIbTaThl HAOTIOACHUH U OTIBITOB;

MIPOBOJIUTH OTBITHI 1O HAOMIOJCHUIO (PU3MUECKUX SIBICHUH WM (U3NIECKUX CBOWCTB TeEl
(u3yyeHue BTOporo 3akoHa HbIOTOHA, 3aKOHAa COXpaHEHMs] PHEPrHH, 3aBUCUMOCTH IEepHOJa
KoJieOaHui MPYKMHHOTO MasiTHUKA OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUIUTYIbl MaJIbIX KOJeOaHUM, MPSIMOJIMHEMHOE paclpOCTpaHEHUE CBETa, pasyiosKeHue Oenoro
CBETa B CIEKTp, U3y4yEHUE CBOICTB M300paKE€HUsI B TUIOCKOM 3€pKajie U CBOMCTB M300paXKeHUs
npenMeTa B coOuparolieil JuH3e, HaOIoAeHNe CIUIONIHBIX U IMHEHYaThIX CIEKTPOB U3ITyUCHHUS):
CaMOCTOSITEIPHO COOMPAaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pyaAOBaHUs, OMMUCHIBATH X0
OTIbITa U €r0 Pe3yibTaThl, (GOPMYIUPOBATH BHIBOJBI;

MIPOBOJUTH NMPH HEOOXOJMMOCTH CEPHIO NMPSMBIX H3MEPEHMI, ONpeesssi CpelHee 3HaueHUe
n3MepseMoil BemnuuHbl ((POKYCHOE PacCTOSIHHE coOMparomield JIMH3bI), 000CHOBBIBATH BBIOOD
croco0a n3MepeHust (M3MEpPHUTEIIBHOTO MPUOopa);

MIPOBOJUTH HCCJIENOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEIUYUH C HMCMHOJIb30BAaHHEM IPSMBIX
M3MepeHul (3aBUCUMOCTb MyTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIKEHUH 0e3 HadallbHOM
CKOPOCTH, MepuoJia KojaebaHuii MaTeMaTHueCKOTO MasiTHUKA OT JITMHBI HUTH, 3aBUCUMOCTH yIJia
OTpaXKeHMsI CBEeTa OT yIJla MajeHUs W yria NpelOMJICHHs OT yrja MaJeHus): TUIaHuPOBATh
UCCIIEIOBAaHUE, CAMOCTOSITEIbHO COOMpATh YCTaHOBKY, (PMKCHUPOBATH PE3YNIbTAThI MOIY4EHHOMN
3aBUCHUMOCTH (PU3NYECKHUX BEJIMYUH B BUJIE TaOIHIl U rpadMKOB, 1e1aTh BBIBOJIBI IO pe3yabTaTaM
UCCIIEIOBAHUS;

MIPOBOJUTH KOCBEHHBIE M3MEpEeHHsI (PM3MYECKUX BETUYUH (CPEIHsSl CKOPOCTh U YCKOPEHHE Telia
IIPU PaBHOYCKOPEHHOM JIBU)KEHUH, YCKOpPEHHME CBOOOJHOTO MajeHUus, >KECTKOCTh HPYKUHBI,
KOA(QQUIMEHT TPEHHUs CKOJbXEHMs, MEXaHHW4yecKas padoTa M MOIIHOCTb, YacTOTa M MEPUOJ
KoJIe0aHUH MaTeMaTHYECKOTO U MPYKUHHOTO MasiTHUKOB, ONITUYECKasi CUjla COOMparomeil TUH3bI,
palMoaKTUBHBIM (OH): TIIAHUPOBATh MU3MEPEHUs, COOMPATh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U
BBITOJIHATh U3MEPEHUS, CIeaysl MPeAT0KEHHON MHCTPYKIMH, BBIYUCIATh 3HAYCHUE BETMUUHBI U
aHAJIM3UPOBAThH MOJYYEHHBIE PE3YIbTAThl C YUETOM 3a/laHHOM MOTPEIIHOCTH U3MEPEHHI;
coOuro1aTh MpaBuiia TEXHUKU O€30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYIOBAHUEM;
pa3nuyaTh OCHOBHBIE NPU3HAKM M3YYEHHBIX (DU3MYECKMX MOJENel: MaTepuaibHas TOUKa,
a0COJIIOTHO TBEPJIOE TEJO, TOUEUHbIM NCTOUHHK CBETa, JIy4, TOHKas JMH34, IUIaHEeTapHas MOJIEIb
aToMa, HyKJIOHHAasl MOJIEJIb aTOMHOTO 5/1pa;



XapaKTepU30BaTh NMPHUHIMUIBI JIEHCTBUS HM3YUYEHHBIX MPUOOPOB M TEXHHUUECKUX YCTPOWCTB C
OMoOpoi Ha WX OmMCaHUs (B TOM 4YHCIE: CHUJOMETP, JATYUKU IIOJIOKEHUS, PACCTOSHHUS M
YCKOPEHHUs, paKera, O5XOJOT, OYKH, IEepUCKON, (oToamnmnapar, ONTUYECKHE CBETOBOJBI,
CIIEKTPOCKOIN, J03UMETp, Kamepa BuibcoHa), MCHOJNB3ys 3HAHUSA O CBOMCTBAX (U3UYECKUX
SBJICHUI U HEOOXOJUMBbIE (PU3HUECKIE 3aKOHOMEPHOCTH;
UCTIOJB30BaTh CXEMBI M CXEMaTHYHBIE PHUCYHKH H3YyYCHHBIX TEXHHUYECKUX YCTPOWCTB,
M3MEPHUTENIBHBIX MPHOOPOB U TEXHOJOTMUYECKHX MPOLIECCOB P PEIICHUH y4eOHO-TIPAaKTHIECKUX
3aJa4, ONTHYECKUE CXEMBI Ul MOCTPOSHHS M300paKeHUI B TUIOCKOM 3€pKajie U coOmparomeit
JIMH3E;
MPUBOANTH MPHUMEPHI (HAXOIUTHh HMH(POPMAIUIO O TpUMepax) MPAKTHYECKOrO HCIOJIB30BAHUS
(u3HYECKUX 3HAHUI B TIOBCETHEBHOM JKU3HHM I 0OecIieueHHs 0€30MacHOCTH TP 0OpaIleHNuH ¢
npubopaMu W TEXHHYECKUMH YCTPOWCTBAMH, COXPAaHEHHS 3/I0POBbS M COONIOJICHHS HOPM
9KOJIOTMYECKOT0 TIOBE/IEHUS B OKPYKaIOLLEH Cpene;
OCYILIECTBIIATh MOUCK MHpopManuu (usndeckoro cojepxanus B MHTepHeTe, caMOCTOSATEIBHO
(dbopMynupys MOUCKOBBIM 3allpoc, HAXOAUTh IYTH OMPENENIEHUs JTOCTOBEPHOCTH MOJy4YEHHOU
nHpOpMaIUY Ha OCHOBE MMEIOLINXCS 3HAHUN M IOTTOJHUTEIHHBIX HICTOYHUKOB;
WCTIONb30BaTh TPW BBINOJHEHWM YYEOHBIX 33/JaHUl  HAyYHO-TIOMYISIPHYIO JIATEPATYPy
(GU3NYECKOTO COJEp)KaHMsI, CIPAaBOYHBIE MaTepHallbl, pecypchl ceth VHTepHeT, BIajeTh
npuéMaM KOHCIIEKTUPOBAHMS TEKCTa, IMpeoOpa3oBaHMs HHPOpPMALMKU W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYT'yIO;
co37aBaThb COOCTBEHHbIE NUCHbMEHHBIE U YCTHbIE COOOIIEHUS Ha OCHOBE HH(opMalnuu u3
HECKOJIBKUX HMCTOYHHKOB (PH3MUECKOTO COACpIKaHUs, ITyOIMYHO TIPEICTABIATh PE3YJIbTaThl
MIPOEKTHOM WJIM HCCIEI0BATENbCKOW JIEATENbHOCTH, MPH ATOM TIPaMOTHO HCIOJIb30BaTh
W3y4YEHHBIN NMOHATUHHBIN anmnapaT U3y4aeMoro pasjena GU3UKU U COINPOBOXKIATh BBICTYILIEHUE
MIPE3CHTAINEH C yUETOM 0COOCHHOCTEN ayTMTOPUH CBEPCTHUKOB.

[ ]

TEMATHUYECKOE IINTAHUPOBAHUE
e T7KIIACC

o|| HaumeHOBaHUEe KosmmyecTBO yacoB JneKTpoHHbIE (LUPOBLIE)

n/| pasjesoBHU TeM Bcer|| KouTpoabH || [lpakTHYecK o6pa3oBaTesIbHbIE PECYPChI
I poOTpaMMel 0 || pie paboThI || Me paboThI
‘Pas,aen 1. du3uka 1 eé poJib B NO3HAHUHU OKPY KaloLiero Mupa ‘
1.1 |®usukKa - HayKa o 2 0 0 [[BubanoTeka LOK
npupo/jie https://m.edsoo.ru/7f41619
4]]
1.2 ||®usuyeckue 2 0 1 [[BubanoTeka LLOK
BEJIMYUHbI https://m.edsoo.ru/7f41619
41]
1.3 |[EcTecTBEeHHOHay4H 2 0 1 [[BubanoTeka LLOK
bl METO/I, I03HAHHUA https://m.edsoo.ru/7f41619
4]]

‘,Zl06aBI/ITb CTPOKY ‘

‘I/ITOI‘O 110 pa3zey H 6 H ‘

‘Paaaen 2. [lepBoHayYa/ibHbIE CBeleHUs O CTPOEHUHU BellecTBa ‘

2.1|Ctpoenue BemecTBa| 1 0 0 [[BubaunoTeka JOK
https://m.edsoo.ru/7f41619

4]]



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

Ne || HaumeHoBaHue KosimyecTBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/| paszesoB U TEM Bcer || KoutposbH || lpakThueck o6pasoBaTesbHbIE PECYPChI
1 MpOrpaMMBbl 0 || ble paboThl | Me pabOTHI

2.2 ||lBuxxeHue u 2 0 1 [[BubaunoTeka [JOK
B3auUMoO/ielicTBUE https://m.edsoo.ru/7f41619
YaCTHL, BellleCcTBa 4]]

2.3 ||ArperaTHble 2 0 0 [[BubaunoTeka [JOK
COCTOSIHUS https://m.edsoo.ru/7f41619
BelllecTBa 4]]

‘ﬂoﬁaBI/ITb CTPOKY ‘

‘I/ITOI‘O 10 pasjeny H 5 H ‘

‘Pas,aeJI 3. IBM>KeHH e Y B3aUMO/ieiCTBHE TeJl ‘

3.1 |[MexaHu4eckoe 3 0 0 [[BubanoTeka [JOK
JBUKEHUE https://m.edsoo.ru/7f41619

4]
3.2 ||[MHepuus, Macca, 4 0 1 [[BubaunoTeka [JOK
IJIOTHOCTD https://m.edsoo.ru/7f41619
4]
3.3 ||Cuna. Bugpl cun 14 1 2 [[BubaunoTeka [JOK
https://m.edsoo.ru/7f41619
4]]
‘,[[06aBI/ITb CTPOKY ‘
‘HTOFO 110 pasjeny H 21 H ‘

‘Pasaen 4. laB/1eHUe TBEPADBIX TeJl, )KUJKOCTE! U ra3oB

4.1 ||laByieHue. 3 0 0 [[BubaunoTeka JOK
[Tepenava gaByieHUS https://m.edsoo.ru/7f41619
TBEPABIMHU TeJaMHU, 4]]

KUJKOCTSIMHU U
rasaMmu

4.2 \|\laByieHue 5 0 0 [[BubanoTeka LLOK
KUJIKOCTHU https://m.edsoo.ru/7f41619

41]

4.3 ||ATmocdepHoe 6 0 0 [[BubaunoTeka JOK

JlaBJIeHH e https://m.edsoo.ru/7f41619
41]

4.4 ||lericTBUe 7 1 3 [[BubanoTeka LLOK
»KMJIKOCTH U ra3a Ha https://m.edsoo.ru/7f41619
HNOTPY>KEHHOE B HUX 4]]

TEJIo

‘,Zl06aBI/ITb CTPOKY ‘

‘I/ITOI‘O 10 paszesny H 21 || ‘

‘Pas/:len 5. Pa6oTa 1 MOIIHOCTb. JHEPIHUsA ‘

5.1||PaboTa 1 MmoujHOCTB || 3 0 1 [[BubanoTeka LLOK

https://m.edsoo.ru/7f41619
4]]



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

Ne || HaumeHoBaHue KosimyecTBO 4acoB JnekTpoHHbIe ([UPOBbIE)
n/| paszesoB U TEM Bcer || KoutposbH || lpakThueck o6pasoBaTesbHbIE PECYPChI
1 MpOrpaMMBbl 0 || ble paboThl | Me pabOTHI

5.2 |[[IpocTble 5 0 1 [[BubaunoTeka LJOK

MeXaHU3Mbl https://m.edsoo.ru/7f41619
4]]
5.3 |[MexaHu4eckas 4 1 1 [[BubaunoTeka [JOK
3HepTHUs https://m.edsoo.ru/7f41619
4]]

‘ﬂoﬁaBHTbCTpOKy

‘HTOFOIK)paBAGHy H 12 H

‘AOGaBI/ITb MOAYJb

‘ﬂoGaBHpra3aeﬂ

‘PeBepBHOEBpeMH " 2 ” ”

OBIIEE KOJIMYECTBO 67 3 12

YACOB I10 [IPOTPAMME

o 8§ KIIACC

Ne || HaumeHOBaHHWe pa3zesioB KosinuecTBO yacoB JJIeKTpOHHBbIE

n/ 1 TEM TIPOTpaMMel Bceer||[KonTtpouibH |[[IpakTHyeck (nugposere)

I o6pa3oBaTesibHbIE

0 || ble paboTHI || Me paboThI
pecypchl
‘Pasaen 1. TensioBbI€ ABJIEHUA
1.1||CTpoeHue 1 CBOKMCTBA 7 0 0 [[BubanoTeka LLOK
BelllecTBa https://m.edsoo.ru/7f41
8lce]]

1.2\ TenyioBble NpoOLECCHI 21 1 5 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41
8lce]]

‘ﬂ06aBHTbCTpOKy

‘HTOFOIH)paBAeHy “ 28 “

‘Pasaen 2. d1eKTpUYeCKHe U MarHUTHbIe ABJIeHUA

2.1||91eKTpryecKre 3apsabl. 7 0 1 [[BubanoTeka IOK

3apspKeHHbIE Tesla U UX https://m.edsoo.ru/7f41
B3aUMO/IefCTBHE 8lce]]
2.2||[TocTosTHHBIN 20 1 7 [[BubanoTeka IOK
3JIEKTPUUECKHH TOK https://m.edsoo.ru/7f41
81lce]]

2.3||MarHuTHbIe SIBJIeHUS 6 1 1.5 [[BubanoTeka LLOK
https://m.edsoo.ru/7f41
81lce]]

2.4|[9neKTpoMarHuTHass WHJ | 4 0 0 [[BubanoTeka LIOK

YKIMSA https://m.edsoo.ru/7f41
8lce]]

Jlo6aBUTH CTPOKY



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

Ne || HaumeHOBaHMe paszesioB KosinyectBo 4acoB JJIeKTPOHHBbIE
n/ M TEM TIPOTParMb! Bcer|| KonTposbH|/[IpakTHyeck (uugposere)
i o6pasoBaTesibHbIE
0 || ble paboThI || Me paboThl
pecypchl
‘I/ITOI‘O 110 paszeny H 37 H ‘
‘ﬂ06aBI/ITb MOJyJIb ‘
‘ﬂ06aBI/ITb paszen ‘
‘PGBGPBHOG BpeMs H 1 H H H ‘
OBIIEE KOJIMYECTBO YACOB|| 66 3 14.5

[10 [IPO'PAMME

e 9 KJIACC
Ne | HanmeHoBaHue KosinuectBo yacos JyeKTpoHHbIE (LUPOBLIE)
n/| paszaesoB U TeM Bcer | KonTpoanabi| llpakTiaecks o6pasoBaTesbHbIEe PeCYPChI
. HpOTPaMMBI 0 e paboThl e paboThl
‘Pas,aeﬂ 1. MexaHn4ecKue sIBJI€HUS ‘
1.1 ||MexaHuYecKoe 10 0 1 [[BubaunoTeka [JOK
JBWXKEHUE U https://m.edsoo.ru/7f41a4a
CIIOCOOBI €TO 6]]
OMMCaHUsA
1.2 ||BsaumogeiictBue || 20 1 3 [[BubanoTexka LOK
TeJ https://m.edsoo.ru/7f41a4a
6]]
1.3 ||3akoHbI 10 0 3 [[BubanoTeka LOK
COXpaHeHHUs https://m.edsoo.ru/7f41a4a
6]]
‘,[[06aBI/ITb CTPOKY ‘
‘HTOI"O 10 pasjeny H 40 “ ‘

‘Pas,qen 2. MexaHMYeCKHe K0/1e6aHUA U BOJIHBI

2.1 |[MexaHU4ecKue 7 0 3 [[BubanoTeka LLOK
KoJieGaHUs https://m.edsoo.ru/7f41a4a
6]]
2.2 |[MexaHU4YeCKUE 8 1 3 [[BubanoTeka LLOK
BOJIHBI. 3BYK https://m.edsoo.ru/7f41a4a
6]]
‘,Z[O6aBI/ITb CTPOKY ‘
‘I/ITOI‘O 10 pasjeny H 15 “ ‘

‘Paaaen 3. JJIeKTPOMArHUTHOE 10JIe ¥ 3JIEKTPOMarHuTHbIE BOJIHBI

3.1 ||[9/1eKTpOMarHuTHO
e noJjie u
3JIEKTPOMAarHuTH

bi€ BOJIHBI

6 0

2

[[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a

6]]

‘[[O6aBI/ITb CTPOKY

‘I/ITOFO 110 pasaeny

| 6 |

‘Pas/:len 4. CBeTOBbBIE ABJICHUSA



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

Ne | HaunmeHOBaHue KosimyecTBO 4acoB JnekTpoHHbIe (UPOBbIE)
n/| paszaesoBU TEM Bcer |KonTpopab|lpaxTiaecks o6pas3oBaTesbHbIE PECYPChI
. HpOrpaMMbl 0 e paboThl e paboThl
4.1 ||3aKoHBI 6 |0 2 [[BubaunoTeka [JOK
pacnpocTpaHeHUsl https://m.edsoo.ru/7f41a4a
cBeTa 6]]
4.2 ||/TuH3bI 6 |0 3 [[BubaunoTeka [JOK
Y OTNITUYECKHE https://m.edsoo.ru/7f41a4a
npubopbl 6]]
4.3 ||[Pa3sioxkeHUe 3 0 2 [[BubaunoTeka [JOK
6eJIoTo CBeTa B https://m.edsoo.ru/7f41a4a
CHEKTp 6]]
‘ﬂoﬁaBI/ITb CTPOKY ‘
‘I/ITOI‘O 10 pasjeny H 15 H ‘

‘Pas,aeﬂ 5. KBaHTOBBIE ABJIEHUS

5.1 |McnyckaHue u 4 |0 1 [[BubaunoTeka [JOK
MOTJIOLlEHHE CBeTa https://m.edsoo.ru/7f41a4a
aToOMOM 6]]

5.2 ||CTpoeHue 6 |0 1 [[BubaunoTeka [JOK
aTOMHOTO si/ipa https://m.edsoo.ru/7f41a4a

6]]

5.3 |ApepHble peakuuu | 7 1 1 [[BubanoTeka LOK
https://m.edsoo.ru/7f41a4a
6]]

‘,[[06aBI/ITb CTPOKY ‘

‘HTOI"O 10 pasjeny H 17 “ ‘

‘Pas,qen 6. [loBTOPHUTE/ILHO-0600AKO LM MOAY/Ib

6.1 |[ToBTOpEHUE U
000011eHNE

dusuku 3a 7-9
KJ1acc

coJiep>KaHus Kypca

7 0 2

[[BubanoTeka LLOK
https://m.edsoo.ru/7f41a4a
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