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1. Il1anupyeMble pe3yJabTaThl 0CBOCHHS YUEOHOI0 IpeaMera

BrITyCKHHUK HAydUTCS:

e coOmrofaTh mpaBWia OE30MAaCHOCTH W OXpaHbl TpyJda mpu padoTe C
y4eOHBIM U JIAOOPaATOPHBIM 000PYI0BAHUEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (PU3MUECKUX TEPMHUHOB: (PU3MUECKOE TEJO,
busnyeckoe sBieHUe, pU3nYecKas BeIMUNHA, CAMHUIIBI U3MEPEHUS,;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELIUTh MPH MOMOIIH
¢u3nyecKuX  METOJOB;  aHAJIM3UPOBATh  OTACIBHBIC  OJTalbl  MPOBEICHUS
UCCIIEIOBAaHUM U UHTEPIIPETUPOBATH PE3YJIbTaThl HAOIMIOACHUN U OIBITOB;

® CTaBUTh OMBITBI IO HCCICNOBAHUIO (PU3UYECKUX SBICHUN WJH
bu3nueckux CBOMCTB Tesn 0€3 HUCIOJIb30BaHUSI MPSMBIX H3MEPEHUM; MPU ATOM
dbopmynHpoBaTh mpodiieMy/3anady yueOHOTro IKCIIEPUMEHTA; COOMpaTh YCTAaHOBKY
U3 MPEII0AKEHHOTO 000pYA0BaHUS; TPOBOUTH ONBIT U (HOPMYIUPOBATH BHIBOIBI.

[Ipumeyanue. Ilpu mnpoBeneHUH UCCENOBaHUS (DUINUECKUX SIBICHUM
U3MEpPUTENbHbIE TPUOOPHI HMCTIOJB3YIOTCS JIMIIb KaK JaTYNKd H3MEpEHUs
(U3MYECKUX BEIMYUH. 3aMKMCH MMOKA3aHUN MPSIMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

® TIOHMMATbH POJIb IKCIIEPUMEHTA B MOTYYCHUH HAyYHOU HH(OpMaIny;

® [POBOJUTH TMpsIMbIe HU3MEpeHUsi (U3MYECKUX  BEJIMYUH: BpeMs,
paccTosiHue, Macca Tena, o0beM, cuila, TeMmIepaTrypa, aTMOC(PEpHOE [aBlICHUE,
BJIQXHOCTh BO3/yXa, HalpsHKEHUE, CUJla TOKa, paJvaloHHbIE  (GoH (C
UCIIOJIb30BAaHUEM JO3UMETpa); MPU H3TOM BHIOMpPATh ONTHUMAIbHBIA CIOCOO
U3MEPEHHUs] M WCIIOJIb30BaTh MPOCTEHIINE METOABI OIICHKH TIOTPEITHOCTEH
WU3MEPEHUN.

[Ipumeuanune. Jlrobass ydeOHas TporpamMma JIOJDKHa OO€CIeUYMBATH
OBIIJICHHUE MIPSMBIMUA U3MEPEHUSIMH BCEX MEPEUUCICHHBIX (DU3MUECKUX BEIUYMH.

® IPOBOAWTH HCCIECJOBAHHE 3aBHUCHUMOCTEH (PU3UYECKHX BEIUYHUH C
WCIIOJIb30BAaHUEM TPSIMBIX HM3MEPEHHUI: MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
buKCUpOBaTh PeE3yNbTaThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYHUH B
BU/JIe TaOJIUIl U TPpaUKOB, A€NaTh BEIBOBI IO pe3yjIbTaTaM UCCIIEeI0BAHNUS,

® MPOBOJUTH KOCBEHHbIC W3MEpeHUs (U3MUECKUX BEIUYUH: TIPH
BBITIOJTHEHHH HM3MEPEHHH COOMpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEIys
NPEJI0KEHHON WHCTPYKIIMHU, BBIYUCIATH 3HAUYECHUE BEIMYUHBI U aHAIM3HPOBATH
MOJTyYEHHBIC PE3YIbTAThI C YUYETOM 33JJaHHOW TOYHOCTH M3MEPEHHIA;

® AHANM3UPOBATh CUTYyallUd TPAKTHKO-OPUEHTUPOBAHHOTO XapakTepa,
y3HaBaTh B HHUX TIPOSBICHUE M3YyUYCHHBIX (PU3NUECKHX SBJICHUA WU
3aKOHOMEPHOCTEN U MPUMEHSATh UMEIOLINECS 3HAHUs ISl UX OOBSICHEHMUS,

® [OHWMATh TPUHIIMIBI JIEUCTBHUS MAaIllUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, YCIOBUS X OE30MMACHOTO MCIIOIH30BAHMS B IIOBCEHEBHON KU3HU;

® UCIONB30BaTh MPH BBIMOJHEHUH YUYEOHBIX 3a7ad Hay4IHO-TIOMYJISIPHYIO
JUTepaTypy O (HU3MYECKUX SIBICHUAX, CIPABOYHBIE MaTEPHAbl, PECYPCHI
HNuTepHer.

BBIMTyCKHHUK TIOTyYUT BO3MOKHOCTh HAYUUTHCS:




® OCO3HABaTh IICHHOCTh HAYYHBIX HWCCIEAOBaHUMN, pOJIb (U3UKH B
pacUIMpEeHUH TMPECTaBICHUN 00 OKpY)KarolIeM MHUPE M €€ BKIIAJ B YJIyYIlICHHE
KaueCTBa KU3HHU;

® LCIOJb30BaTh MPHUEMBI MOCTPOCHUS (PUINYECKUX MOjeNeH, TOHUCKa M
(bOPMYITMPOBKH JOKA3aTEIbCTB BBIIBUHYTHIX TUIIOTE3 M TEOPETUUECKUX BHIBOJIOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (PAKTOB;

® CpaBHUBATh TOYHOCTh U3MEPCHUS (DHU3NUECKUX BEIMYMH O BEITUUMHE HX
OTHOCHUTEJIBHON NOTPENTHOCTH IPU IPOBEAECHUN MPSMBIX U3MEPEHUM;

® CAMOCTOSITENIbHO MPOBOAUTH KOCBEHHBIE HM3MEPEHHS M HCCIIECIOBAHUS
bu3MYeCKuX BENUYMH C MCIOJb30BAaHUEM pPA3JIMYHBIX CIOCOOOB H3MEPEHHUS
(bU3MYEeCKUX BEJIMYHMH, BRIOWPATh CPEACTBA M3MEPEHHS C YYETOM HEOOXOIUMOM
TOYHOCTH HW3MEPEHHI, 000CHOBBIBATH BBHIOOpP CTMOCO0a M3MEPEHHUS, aJICKBATHOTO
MOCTABJICHHOW 3aJladye, MNPOBOAUTH OLEHKY JIOCTOBEPHOCTH MOJIYYEHHBIX
pEe3yJIbTaTOB;

® BOCIPUHUMATH HH(OpMALUIO (PUINYECKOTO COACpPKAHUS B HAYYHO-
MOMYJISIPHOM JIUTEpaType U CPEIACTBAX MacCOBOM HWHGOpMAIMK, KPUTHUYECKU
OILICHMBATh MOJYYEHHYIO0 HH(POPMAIINIO, aHATTU3UPYS €€ COJIepKaHUe U JTaHHbIE 00
HCTOYHUKE UH(POPMAIINH;

® CO3/1aBaThb COOCTBEHHBIE TMHCHMEHHBIE M YCTHBIE COOOIEHUS O
(GU3MYECKUX SIBJICHUSX HA OCHOBE HECKOJIbKUX HWCTOYHUKOB HH(POPMAIUH,
COMNPOBOXK/IaTh BBICTYIUICHUE MPE3CHTAIIUEH, YUYUTHIBas OCOOCHHOCTH ayJIUTOPUU
CBEPCTHUKOB.

MexaHnueckue sIBICHUS

BrinmyckHUK HAyduTCS:

® pacro3HaBaTh MEXAHUYECKHE SIBJICHUS U OOBSACHITH HA OCHOBE
MMEIOIIMXCSl 3HAHWM OCHOBHBIE CBOMCTBA WJIM YCJIOBUS MPOTEKAHHSI OSTUX
SABJICHUI: PABHOMEPHOE H HEPABHOMEPHOE JBHXKEHUE, PAaBHOMEPHOE W
PaBHOYCKOPEHHOE IMPSAMOJIMHEUHOE JBUKEHUE, OTHOCUTEIIBHOCTh MEXAHUYECKOTO
JBIKEHHUS, CBOOOJHOE TAJeHUE TeJ, PAaBHOMEPHOE ABUKEHHUE IO OKPYKHOCTH,
VMHEPILUsA, B3aUMOJICHCTBHE TEJ, PEAKTUBHOE JBUKCHHUE, Iepenadya JaBJICHUS
TBEPJBIMU TEJlaMU, XKUJKOCTSIMU U Ta3zaMH, aTMOC(EpHOE [aBJICHUE, MIaBaHUE
T€JI, PAaBHOBECHE TBEPABIX TEJI, HMEIOIINX 3aKPEIUIEHHYIO OCh BpalICHHUS,
KoJiebaTenbHOE JBUKEHHUE, PE30HAHC, BOJTHOBOE JIBUKEHUE (3BYK);

® ONKUCHIBATH M3YYCHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SBJICHUS,
UCTIONIBb3Yysl (DU3UYECKUE BEJIMYMHBL: MyTh, MEPEMENICHHE, CKOPOCTh, YCKOpPEHUE,
nepuoJl 00pallleHrs, Macca Teja, TUIOTHOCTh BEIEeCTBa, CHiia (Cujla TSHXKEeCTH, CUila
YOPYrOCTH, CUJia TPEHHUs), JABJICHUE, UMIYJIbC Tejla, KUHETHUYECKas HSHEPrus,
MOTEHIIMAJIbHAS DHEPTHs, MeXaHn4yeckas pabora, MexaHudeckas MOITHOCTh, KI1J]
IIPU COBEPIIICHUH PAOOTHI ¢ UCIOJIB30BAaHUEM MPOCTOTO MEXaHWU3Ma, CUjla TPEHUS,
aMIUIMTyAa, TEepUOJ] M 4YacToTa KojJeOaHWM, JJIMHA BOJHBI U CKOPOCTh €€
pacnpocTpaHeHusl; MPU OMHCAHWU TPABUIBHO TPAKTOBATh (DU3UUECKUN CMBICI
UCIIOJIB3YEeMbIX BEJIMYMH, WX OOO3HAYEHUS U EIUHUIIBI HU3MEPEHUs, HAXOIUTh
dbopMyIibl, CBSI3bIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYyTUMHU
BEJIMUYMHAMHU, BEIYUCIISITh 3HaAUCHUE (PU3UYECKON BEIIMUUHBIL;



® AQHAJIW3UPOBATH CBOWCTBA TEJ, MEXAHUYECKHE SBICHUA W MPOLECCHI,
UCIIOJNIBb3Ysl (PU3MYECKUE 3aKOHBI: 3aKOH COXPAaHEHUS! SHEPTUHU, 3aKOH BCEMHPHOIO
TATOTEHUS, MPUHIIMII CYNEPHO3UIMU CUJl (HaXOXJACHHE PaBHOJEHCTBYIOIIEH
cuibl), I, I u III 3akonbl HeloTOHA, 3aKOH COXpaHEHHUs WMITYJIbca, 3aKOH I'yka,
3akoH [lackamsa, 3akoH Apxumena; @pd OSTOM pa3iinyaTh CIOBECHYIO
(bOpMYITHPOBKY 3aKOHA M €T0 MAaTEMAaTHIECKOE BBIPAKEHNUE;

® pas3nuyaTh OCHOBHBIC TIPU3HAKA W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepuajgbHas TOYKA, HHEPLUUAIbHASA CUCTEMA OTCUETA;

® pemath 3a7adyM, HMCTIOJB3YAd (PU3MUECKHE 3aKOHBI (3aKOH COXpaHEHHS
DHEPTUH, 3aKOH BCEMUPHOI'O TATOTECHUSA, MPUHUUN cynepriodunuu cui, I, 11 u 111
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3akoH ['yka, 3akoH Ilackans,
3aKkoH Apxumezna) U (GOpMYyJbl, CBS3bIBaiOlME (U3HMYECKUE BEIMYUHBI (IIYTh,
CKOpPOCTh, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBA, CHUJA, JIaBJICHUE,
MMITYJIbC T€Jla, KNHETUYECKAas 3HEPTUsl, MOTCHUUAIbHAA YHEPTUS, MEXaHUYECKas
pabora, Mexanudeckas MouHocTb, KII/[ mpocroro MexaHusma, cuiia TpPEHUs
CKOJIbXKEHHUSI, KOIPOUIIMEHT TPEeHUs, aMIUIUTyAa, MEPUOJl U YacToTa KOJIeOaHUH,
JUTMHA BOJHBI M CKOPOCTh €€ paclpOCTpaHEHHUs): Ha OCHOBE aHaIM3a YCJIOBUS
3a/1aud 3alMChIBaTh KPATKOE YCIOBUE, BBIICIATh (PU3UUYECKUE BEIMYMHBI, 3aKOHbI
u (HopMyJibl, HEOOXOUMBIE JJIsl €€ PEIICHUs, MPOBOJAUTL PACUEThl U OLCHUBATH
peaIbHOCTh MOJTYYEHHOTO 3HaUYeHUs (PU3NIECKON BEITUUHUHBI.

BpInyCKHUK NOJYYUT BO3MOKHOCTb HAYUUTHCS

® CIIOJIb30BaTh 3HAHUS O MEXAHUUYECKUX SIBJICHUSX B [IOBCEIHEBHOW KU3HU
JUTsl o0ecrieueHus: 6€30MacHOCTH MpU OOpallleHuu ¢ PUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsI COXPAHEHUS 3J0POBbSI U COOIIOJICHUSI HOPM SKOJOTHYECKOIO
MOBEACHUS B OKPYXKAIOWIEH Cpele; MPUBOAUTH MPHUMEPHI MPAKTAYECKOTO
WCIIOJIB30BaHUsl (PU3MYECKUX 3HAHUM O MEXaHUYECKHUX SIBJCHUSX U (PU3MUYECKUX
3aKOHAX; MPUMEPHl HCIOJb30BAaHUS BO300HOBISIEMBIX HCTOYHUKOB HHEPIUH;
AKOJIOTUYECKHUX TMTOCIEICTBUNA UCCIEAOBAHUS KOCMAYECKOTO TPOCTPAHCTB;

® pazIMyaTh TPAHUIBI MPUMEHUMOCTU (PUBMYECKUX 3aKOHOB, MMOHUMATh
BCeOOmMii  Xapaktep  (PyHIaMEHTaIbHBIX 3aKOHOB  (3aKOH  COXpaHEHUs
MEXAHUYECKOM DSHEPIUM, 3aKOH COXPAaHEHUsS HWMIIYJIbCA, 3aKOH BCEMHUPHOIO
TATOTEHHS]) U OTPAHMYEHHOCTh MCIOJIB30BAHMSI YACTHBIX 3aKOHOB (3akoH ['yka,
Apxumena u ap.);

® HaxOJIWUTh aJCKBATHYIO TMPEUIOKEHHON 3amade (U3UYECKYI0 MOJIEIb,
paspeiiath MpoOsieMy Kak Ha OCHOBE HMEIOIIMXCS 3HAHUW 1O MEXaHUKE C
MCIMOJIb30BAaHUEM MAaTEMaTUYECKOro anmapara, Tak W MPU MOMOIIM METOJIOB
OIICHKH.

TennoBbI€ SIBIICHUS

BrinmyckHUK HayduTCs:

® pacmo3HaBaTh TEIUJIOBBIC SIBIICHWS W OOBSCHATh Ha 0a3ze UMEIOIIUXCS
3HAHW OCHOBHBIC CBOWCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SIBICHUM: nuddysus,
U3MEHEHHE 00beMa Tell MPU HArpeBaHUU (OXJIAXKICHUH), OOJbIIas CKUMAEMOCTh
ra3oB, Majas C)KMMAE€MOCTbh >KMIAKOCTEH W TBEPJIBIX TEJI, TEIJIOBOE PaBHOBECHUE,
ycrnapeHrue, KOHJCHCAlMs, IUIABJICHHUE, KPUCTAJIM3alusl, KUIICHUE, BJIAXKHOCTh



BO3/yXa, Pa3M4yHble CIOCOOBI TeIuionepenayn (TerIonpoOBOAHOCTh, KOHBEKIIHS,
U3JIy4€HHE), arperatHbleé COCTOSIHUS BELIECTBA, MOIJIOUIEHUE DSHEPruM IMpHU
UCTIAPEHUH >KUJIKOCTH M BBIJICJICHUE €€ NpH KOHJACHCAIMHM Mapa, 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHUS OT J1aBJICHUS,

® ONUCHIBATh M3YYEHHBIE CBOMCTBA TEJN M TEIUIOBHIE SIBJIICHUS, HCIONb3YS
dusznyeckue  BENMYHMHBI:  KOJUYECTBO  TEIJIOTHI, BHYTPEHHSS  SHEPrus,
TEeMIEpaTypa, yaeiabHas TeIIOEMKOCTh BEIeCTBa, y/eiabHas TEIJIOTa IJIaBICHUS,
ylIenabHas TeIJIoTa MapooOpa3oBaHUsA, YJeNbHAas TEIUIOTa CropaHHs TOIIMBA,
KOA(PQUIIUEHT TOJIE3HOTO JIEHCTBUS TEIJIOBOTO JIBUTATeNs; MpPHU OMHUCAHUU
IPAaBWJIBHO TPAKTOBAaTh (DUBUYECKUH CMBICH UCHOJB3YEMBIX BEIUYHMH, HX
0003HAYEHHUS U €AMHULIBI U3MEPEHHUS, HAXOAUTh (DOPMYIIbI, CBSA3BIBAIOILINE TAHHYIO
bu3MUeCcKyl0 BEIUYMHY C JPYrUMU BEJIMYMHAMH, BBIYHCIATH 3HAYCHUE
(bu3MYeCcKOi BEIIMYUHBI;

® aHANM3MPOBATh CBOWCTBA TEJ, TEIUIOBBIE SBJICHUS U  MPOIECCHI,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJISIPHOTO YYEHHS O CTPOCHUHU
BEIIIECTBA U 3aKOH COXPAHEHUSI SHEPTUH;

® pa3nuuyaTh OCHOBHBIC TIPU3HAKK M3YYCHHBIX (PU3NUECKUX MOJETei
CTPOCHHSI TA30B, JKUJKOCTEH U TBEP/IbIX TEIT;

® IPUBOJUTH NPUMEPHl TMPAKTUYECKOTO HCIIONH30BAHUS (PUINUECKUX
3HAHHUM O TEIUIOBBIX SIBJICHUSX;

e peliaTh 3a7ayd, MCIONb3ysd 3aKOH COXPAHEHUsI SHEPTUU B TEIJIOBBIX
nporeccax ¥ (POpMyJIbl, CBS3BIBAIOIINE (PU3NUECKUE BEIWYUHBI (KOJIUIECTBO
TEIUIOTHI, TeMIepaTypa, yAelbHas TEIIOEMKOCTh BEIECTBA, yAENbHAs TEIIOTa
IUTABIICHUS, YZENbHAs TEIUIOTa MapooOpa3oBaHMs, YIENbHAs TEIUIOTAa CTOpaHUs
TOTIMBA, KOA(PPHUIIMEHT MOJIE3HOTr0 AEHCTBHUS TEIJIOBOTO JIBHTATENs): HA OCHOBE
aHallM3a YCJIOBUS 3a/laydl 3allMChIBATh KPATKOE YCIOBHUE, BBIACIATH (U3MUYECKUE
BEJIMUMHBI, 3aKOHBI U (POPMYJIbI, HEOOXOAWMBIE IUIsI €€ PEIICHUs, MPOBOIUTH
pacueThl M OLEHUBAaTh pPEAJbHOCTb TOJYYEHHOTO 3HAuYeHUs (QU3NUYEeCcKOn
BEJTUYNHBI.

BbInyCKHUK TOTYyYUT BO3MOKHOCTb HayUUThCS:

® UCIOJIb30BaTh 3HAHUA O TEIUIOBBIX SIBJICHUSAX B MMOBCEAHEBHON XKU3HM JIJIS
oOecrieyeHus: 0€30MaCHOCTH MpU OOpalieHuu ¢ NpuOOpaMu M TEXHUYECKUMH
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEICHUSI B OKpYXKalolllel cpeie; MPHUBOAUTH TMPUMEPHI  IKOJOTHUYECKHUX
MOCNEACTBUIA  pabOTHl JBHTaTeNied BHYTPEHHETO CrOopaHUs, TEIJIOBBIX U
TUIPOIICKTPOCTAHIUN;

® pa3nuuaTh TPAHHIBI MPUMEHUMOCTH (PU3MYECKHX 3aKOHOB, MOHUMATh
BCEOOIMiA XapakTep (PyHIaMEHTaIbHBIX (PU3NUECKUX 3aKOHOB (3aKOH COXpaHEHUS
SHEPruM B TEIUIOBBIX IPOIIECCAX) W OTPAHMUYEHHOCTh HCIOJIb30BAHUS YaCTHBIX
3aKOHOB;

® HAXOAWTh aJCKBATHYIO MNPEIJIOKEHHON 3amaye (QU3UYECKYI0 MOJEIb,
paspemars mpodieMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUH O TEIUIOBBIX SBICHUSX C
UCTIOJb30BaHUEM MAaTEMaTHYeCKOro ammapara, Tak ¥ MpH MOMOIIM METOJIOB
OLICHKH.



DNEKTPUYECKUE U MAarHUTHBIE SIBICHUS

BBINTyCKHHMK Hay4uTCA:

® DACIO3HABATh JJIEKTPOMArHUTHBIE SIBJICHUS M OOBACHATH Ha OCHOBE
UMEIOIMXCS 3HAHUM OCHOBHBIE CBOMCTBA WJIM YCJIOBHUS IIPOTEKAaHUSA 3THUX
SIBJICHU: DJIEKTPU3aLMs Tell, B3aUMOJCHCTBUE 3aPs0B, JJICKTPUYECKUI TOK U €r0
NedcTBUA (TEIUIOBOE, XMMHUYECKOE, MarHUTHOE), B3aUMOJEHCTBHE MAarHHUTOB,
AIIEKTPOMArHUTHAsL MHAYKUUS, JEHCTBUE MArHUTHOTO MOJISl HA IPOBOAHUK C TOKOM
Y Ha JBHXKYILYIOCS 3apsDKCHHYIO YacTUIy, ACHCTBUE 3JIEKTPUYECKOrO MOJIA Ha
3apSOKEHHYI0 ~ YacTHIy,  JJICKTPOMarHUTHBIE  BOJHBI,  IPSIMOJIMHEWHOE
pacnpocTpaHEHUE CBETa, OTPAKEHUE U MPEJTOMIICHUE CBETA, TUCIIEPCUS CBETA.

® COCTaBJSTh CXEMBbl SJIEKTPUYECKHX LENed C MOCIeAOBAaTeIbHBIM U
NapajuleJIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jinyas YCJIOBHbIE OO0O3HAYEHUS
3JIEMEHTOB JJIEKTPUYECKUX Leneld (MCTOYHUK TOKa, KII0Y, PE3UCTOp, peocTar,
JaMII04Ka, aMIIepMETp, BOJIBTMETD).

® UCIOJB30BaTh ONTUYECKUE CXEMBbI JUIsl MOCTPOCHUSI H300paKeHUil B
IJIOCKOM 3€pKajie U COOMPAOIIEeH JTMH3E.

® ONUCHIBATh HM3YYECHHBIE CBOMCTBA TEJI W DJIEKTPOMAarHUTHBIE SIBJICHUS,
UCHONB3Yysl  (PU3MYECKHE BEJIUYMHBL: JJIEKTPUYECKUM 3apsj, cuja TOKa,
NIEKTPUYECKOE  HAIPSOKEHUE, DJIEKTPUYECKOE  COINPOTHUBIIECHUE,  YIECIBHOE
CONPOTHBIICHUE BEILECTBA, pabOTa AIIEKTPUUYECKOTO IO, MOIIHOCTh TOKa,
(OKyCHOE pacCTOSHUE M ONTHYECKAas CHJIA JUH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETA; IPU ONHMCAHUM BEPHO TPAKTOBATh
(¢u3nyeCKuil CMBICT HUCHOJB3YEMBIX BEIMYMH, UX OO0O3HAUEHUS U EAUHMIIBI
U3MEPEHUs; HaXOAUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO (PU3NYECKYIO BEJIMYUHY
C IPYTUMH BEJIMYMHAMHU.

® aHAJIM3UPOBATH CBOMCTBA TEJ, DJIEKTPOMArHUTHBIE SBJICHUS U MPOILECCHI,
UCIONIb3Yysl (DU3UYECKHE 3aKOHBI: 3aKOH COXPAaHEHHUs HIIEKTPUUYECKOro 3apsna,
3akoH OMa miig ydacTka uenu, 3akoH [[xoyns-JIeHna, 3aKOH OpsIMOJIMHEHHOTO
pacnpoCTpaHEHUs CBETA, 3aKOH OTPAKEHHS CBETA, 3AKOH IPEJIOMIICHUSI CBETA; NPU
3TOM pa3iInyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHA U €ro MaTeMaTH4eCKOoe
BBIPAKECHHE.

® IPUBOJUTH NPUMEPHl TMPAKTUYECKOTO HCIONb30BAHUS  (PU3HUECKUX
3HAHMM O AIIEKTPOMArHUTHBIX SIBICHUSIX

® pemiath 3aJa4M, UCHOJIb3Ys (PU3nyeckne 3akoHbl (3akoH Oma i yyacTka
uenu, 3akoH Jlxoyns-JIeHna, 3aKk0H NPSIMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA,
3aKOH OTpPa)XCHHs CBETa, 3aKOH MPEIOMJICHHs CBeTa) U (pOpMyIIbl, CBA3BIBAIOIINE
¢u3nyeckne BEIUUMHBI (CHUJIa TOKA, 3JIEKTPUUYECKOE HAMpPSKEHHUE, DJICKTPUUECKOEe
COIPOTUBIICHUE, YJEIbHOE COMPOTHBIICHHWE BEIIECTBA, paboTa AJIEKTPUUYECKOTO
1OJIsl, MOIIHOCTh TOKa, (DOKYCHOE pacCTOSHME U ONTHYECKas Cuja JIMH3BI,
CKOPOCTb 3JICKTPOMArHWTHBIX BOJIH, /UIMHA BOJIHBI M 4YacTOTa CBeTa, (HOPMYIIbI
pacdyera  3JIEKTPUYECKOrO  CONPOTHBJIEHUS  IpPU  IIOCIENOBATEIBHOM U
napajyieIbHOM COEJIMHEHUM MPOBOJHHUKOB): HA OCHOBE aHajIW3a YCIOBUS 33J1a4u
3aMMChIBATh KPATKOE YCIOBUE, BBIAENATH (U3UYECKUE BEJIMYUHBI, 3aKOHBI U
dbopmysbl, HEOOXOOUMBIE IJII €€ PpEeLIeHUs, MPOBOAUTH PACUEThl M OLICHUBATh



pPEaNbHOCTD MOYYSHHOTO 3HAYEHUS (DU3UIECKON BEITMUNHBI.

BbINyCKHHUK MOTYYUT BO3MOKHOCTh HAYUUTHCS:

® LCIOJBH30BaTh 3HAHUS 00 JIEKTPOMATHUTHBIX SIBJICHHUSIX B MOBCEIHEBHOMN
KU3HU ISl oOecrieueHus O€30MacHOCTH TMpU OOpallleHHH ¢ npudopamMu M
TEXHUYECKUMU YCTPOMCTBAMHU, JJII COXPAHEHHS 3JI0POBbS U COOJIIOJCHUS HOPM
HKOJIOTHIECKOTO TTOBEACHUS B OKPY’KAIOIIEH cpe/ie; MPUBOJIUTH PUMEPHI BIIUSTHUS
AJIEKTPOMATHUTHBIX U3ITyYCHHH HA )KUBBIE OPTaHU3MBI;

® pasnuyaTh TPAHUIBI MPUMEHUMOCTH (DU3UYECKUX 3aKOHOB, MOHUMATh
BceoOmmMiA  Xapaktep (PyHIaMEHTaIbHBIX  3aKOHOB  (3aKOH  COXpaHEHUS
ANEKTPUUECKOT0 3apsifila) U OrPaHUYCHHOCTh HCIOIb30BAHUSA YACTHBIX 3aKOHOB
(3akoH OMa 151 yyacTka 1enu, 3akoH [xoynsa-Jlenna u ap.);

® LCIOJb30BaTh MPHUEMBI MOCTPOCHUS (PUIUYECKUX MOjeNeH, TOoHuCKa U
(bOpMYIMPOBKHU JTOKA3aTENbCTB BBIABUHYTHIX THIIOTE3 M TEOPETUYECKUX BBHIBOJIOB
Ha OCHOBE SMITMPUYECKU YCTAHOBJICHHBIX (JAKTOB;

® HaxOIWUTh aJCKBAaTHYIO MPEIIOKEHHON 3amade (PU3NIECKYyI0 MOJCIb,
paspemarh nmpobjeMy Kak Ha OCHOBE UMEIOIINXCS 3HAHUNW 00 AJIEKTPOMAarHUTHBIX
SBJICHUSIX C HWCIIOJIb30BAaHWEM MAaTEMaTHYECKOTO ammapara, TaKk W MPH MTOMOIIN
METOJIOB OIIEHKH.

KBanTOBBIC SIBJICHUS

BrIlyCKHUK HAYy4UTCSA:

® pacno3HaBaTh KBAHTOBBIE SIBJICHUS M OOBSCHATH HA OCHOBE MMEIOIIUXCS
3HAHUM OCHOBHBIC CBOMCTBA WJIM YCIIOBUS TMPOTEKAHHWS JTUX SBIICHUU:
CCTECTBEHHAss ¥ WCKYCCTBCHHAs pPaJHOAaKTHBHOCThb, O-, [- H Y-H3IydCHUS,
BO3HMKHOBEHHUE JIMHEHYATOTO CIIEKTPa U3ITyUYCHHSI aTOMA;

® ONUCHIBATh HM3yYCHHBIC KBAHTOBBIC SBJICHUS, HCIOIB3YS (U3UICCKUE
BEJIMYMHBI: MAaCCOBOE YHUCJO, 3apsS0BOE YKCIIO, MEPUOJ TOJIypacraja, dHEprus
(GOTOHOB; TIpU ONMHWCAHWM TPABUIBHO TPAKTOBaTh  (PU3WYECKUI  CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUYCHUS] U EIUHUIBI U3MEPEHUS; HaXOIUTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYMHY C JPYTUMH
BEJTMYMHAMU, BBIUMCIISTH 3HaUYeHNE (PU3NIECKOMN BEITMYUHBI;

® AHAJTW3UPOBATH KBAHTOBBIC SIBJICHUS, MCIOJB3YsSd (PU3NUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPaHEHWS DJHEPIHH, 3aKOH COXPAHCHHS DJICKTPHUYECCKOTO
3apsaa, 3aKOH COXPAaHEGHHMsI MAacCOBOTO YHCJA, 3aKOHOMEPHOCTH HW3IYYCHHUS U
MIOTJIONICHHUST CBETa aTOMOM, IPU STOM pas3inudaTh CIOBECHYHO (DOpMyIHpPOBKY
3aKOHA M €T0 MaTeMaTHYE€CKOE BBIPAKCHUE;

® pasnuyaTh OCHOBHBIC MPU3HAKY IUIAHETAPHOU MOJIETTH aToMa, HyKJIOHHON
MOJIENIA ATOMHOTO SI/Ipa;

® MPUBOAWTH TPUMEPHI TPOSBJICHHUS B TIPUPOAE U IPAKTUUECKOTO
WCITOJIB30BAHUS  PaJUOAKTUBHOCTH, SICPHBIX M TEPMOSJICPHBIX  PEaKIIUH,
CIEKTPaJIBHOTO aHAJIN3A.

BBITyCKHHUK TIOJTYYUT BO3MOYKHOCTH HAYUNUTHCS:

® WCIIOJIB30BaTh IOJYyYEHHBIC 3HAHHWS B TOBCCIHCBHOW JKH3HU IIPH
oOpamieHuy ¢ npubOpaMu W TEXHHUYECKUMHU  yCTPOMCTBAMU  (CUETUHK
WOHU3UPYIOMINX YaCTHUIl, TO3UMETP), I COXPAHCHHS 3JI0POBbSI U COOJIOACHUS



HOPM DKOJIOTUYECKOTO TTOBEJCHUS B OKPYKAIOIIIEH CpEJIe;

® COOTHOCHUTB SHEPTHIO CBS3M AaTOMHBIX sJIep C 1e(EKTOM MaccChl,

® IPUBOAWTH NPHMEPHI BIUSHUS PATUOAKTUBHBIX HM3IyYCHUH Ha JKUBBIC
OpraHW3MBbl; IOHUMATh MPUHIIUAT JICUCTBUS JO3UMETPa M Pa3indarh yCIOBHUS €T0
HCIIOIB30BaHUS;

e [IOHUMATh DKOJIOTHYECKHE POOIEMBI, BO3HHUKAIOIIIE npu
WCITOJIb30BAaHUU ATOMHBIX JJICKTPOCTAHIIMN, W IYTH PEIICHUS A3THX MpoOJIeM,
MEPCIICKTUBBI UCIIOJIB30BAHUS YIIPABIIIEMOT0 TEPMOSACPHOTO CHHTE3A.

DJIeMEHThI ACTPOHOMUHU

BBITYCKHHUK HAy4UTCS:

e yKa3bIiBaTh Ha3BaHUs IIaHeT COJHEYHON CHUCTEMBI; pa3inyaTh OCHOBHBIC
MPU3HAKK CYTOYHOTO BpalieHusi 3Be3qHOoro Heba, aBwxkeHus Jlynel, ConHma u
IJIAaHET OTHOCUTEILHO 3BE3/I;

® [OHUMATh PA3TUYHSI MEXKIY TEIUOICHTPHUECKOW W TEOICHTPUUIECKON
CHUCTEMaMH MUpa;

BrImycKHUK TOJIYIUT BO3MOKHOCTh HAYUUTHCS:

® yKa3blBaTh OOIIME CBOWCTBA M OTJIWYMSA IUIAHET 3E€MHON TPYIIIBI M
IUIQHET-TUTaHTOB, MajblX Ted CoJHEYHOM CHCTEMBI M OOJBIIMX ILUIAHET;
MOJIb30BaThCsl KapTOW 3BE€3AHOTO HEOa IMPU HAOIIOJEHUSIX 3B€3AHOTO HEeOa;

® pasnuyaTh OCHOBHBIE  XapaKTCPUCTUKH  3Be3n  (pa3smep, IIBET,
TEeMITepaTypa) COOTHOCHUTH IIBET 3BE3/bI C €€ TEMIIEPaTyPO;

® pasnUYaTh TUIIOTE3HI O MPOUCXOKACHUH COTHEYHOW CHCTEMBI.



2. Conepxxanue y4eOHOI0 npeaMera

®duznueckoe 00pa3oBaHHE B OCHOBHOW WIKOJE JIOKHO 00€CTeunTh
dbopmupoBaHUe Yy OO0YYalOlIUMXCSl MPEACTABICHUM O HAyYHOW KapTUHE MHpa —
BAKHOTO  pecypca  HAy4YHO-TEXHMYECKOTO  Mporpecca, 03HAKOMJICHUE
oOy4daromuxcs ¢ (PU3NYECKUMU U ACTPOHOMUYECKUMHU SIBIICHUSIMH, OCHOBHBIMU
OpUHIMIAMU  pabOThl MEXaHU3MOB, BBICOKOTEXHOJOTUYHBIX YCTPOHCTB U
npudOpPOB, pa3BUTHE KOMIIETCHIIMA B PEIICHUU WHKEHEPHO-TEXHUYECKUX U
Hay4YHO-HMCCIIEOBATENbCKHUX 3a1a4.

OcBoenue yueOHOro mnpeamera «®du3uka» HaNpaBIEHO HA PAa3BUTHE Y
o0y4aroluxcs MpPeACTaBICHUN O CTPOCHHUHU, CBOMCTBAX, 3aKOHAX CYIECTBOBAHUS
U JBIDKCHUS MaTepuH, HAa OCBOCHHE OOydJaromMMucs OOIIMX 3aKOHOB U
3aKOHOMEPHOCTEW MPHUPOJIHBIX SBICHHUM, CO3AaHME YCIOBHM ISl POpMHUpPOBAHUS
WHTEJJIEKTYaJIbHBIX, TBOPYECKUX, rpakTaHCKHX, KOMMYHUKAIITMOHHBIX,
MH(OPMAIMOHHBIX KOMIIeTeHIIMH. O0yuaromuecs OBIaJCI0T HAYYHBIMU METOJAMHU
pELICHUS] PA3IUYHBIX TEOPETUYECKUX U TMPAKTUYECKUX 3370a4, YMEHUSIMH
dbopMyIMpoBaTh TUNOTE3bl, KOHCTPYHUPOBaTh, MPOBOJUTH HKCIIEPUMEHTHI,
OLICHUBATh W AHAIU3UPOBATH TOJYYEHHBIE PE3YyJbTaThl, COIMNOCTABISTH HUX C
OOBEKTUBHBIMH PEATUSIMU KU3HU.

VYueOupiii npenmer «®Pusuka»  cnocoOCTBYeT  (HOPMHPOBAHHUIO Y
oOyJaroluxcss yMEHUN 0€30MacHO UCIOJb30BaTh J1ab0paTopHOE 00OpY/IOBaHUE,
IIPOBOJAUTH €CTECTBEHHO-HAYYHbIE HCCIIETOBAHMS 51 DKCIIEPUMEHTHI,
aHAJIM3UPOBATh  IIOJYYEHHBIE  PE3YyNbTaTbl, NPEACTABIATH W HAYYHO
apryMEHTUPOBATh NIOJYYEHHBIE BBIBOJIBI.

N3yuenne npeamera «Puszukay B yacTd (GOPMHUPOBAHUSA Y OOyUAOUTUXCS
HAy4YHOI'O MHUPOBO33PEHMS, OCBOEHUS OOIIEHAYYHBIX METOJOB (HAOIIOJEHUE,
U3MEpPEeHHUEe,  DKCHEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUS  NPAKTUYECKOIrO
MPUMEHEHUSI HAYyYHBIX 3HAHUN (U3HKW B KU3HU OCHOBAHO HAa MEXKIIPEAMETHBIX
CBA3X ¢ mpeameramu:«Marematukay, «MHbopMaTukay, «Xumus», «buomorusy,
«['eorpadus», «Okonorus», «OcHOBBI 0€30MACHOCTU KU3HEIAEATEIBHOCTH,
«Hcropus», «Jlureparypa» u 1p.

®dusuka u GU3NYECKUE METObI U3YUEHHUS TPUPOIbI

®duzuka — Hayka o npupozae. Ousnveckue Tena u sienus. Habmonenue u
onucanue (uznueckux siBieHu. dusnueckuit sKcrnepuMeHT. MoaenupoBaHue
SBJICHU U 0OBEKTOB MPUPOJIBI.

@u3N4eCKUe BEIWYMHBI M HMX U3MEpeHue. TOYHOCTh M NOTPENIHOCTh
u3MepeHui. MexxayHapoiHasi CUCTEMA €INHHILI.

@dusnyeckue 3aKOHbI U 3aKOHOMepHOCTH. Pusuka m texHuka. Haydnbiit
MeToa To3HaHuA. Ponb  ¢Quznku B (HOPMUPOBAHMM  €CTECTBEHHOHAYYHOMH
I'PAMOTHOCTH.

MexaHu4decKHue IBICHUS

MexaHnueckoe JBHKeHHE. MarepralibHas TOUKa KaK MOJIENb (PU3MIecKOro
teaa.  OTHOCHTENILHOCTH MeXaHudeckoro jBmkeHusa. Cucrema oTcyera.
du3nueckue BEIUNYUHBLI, HEOOXOIUMBIE I OIMMCAHUSA ABIDKEHHUS U B3aUMOCBS3b



MEXJy HUMHU (IyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, BPEMS JIBUKECHUS).
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJMHENHOE IBHXKEHUE. PaBHOMEpHOE
JIBH>KEHUE 1O OKpyKHOCTH. llepBbiii 3akoH HproToHa M mHepuusa. Macca tena.
[InmotHOCTh BemecTBa. Cuna. Equnuiel cuinbsl. Bropoit 3akoH Herotona. Tpertuid
3akoH Hprotona. CBoOoaHoe maaenue teia. Cuia TSKECTH. 3aKOH BCEMHUPHOTO
tarotenus. Cuna ynpyroctu. 3akoH ['yka. Bec tena. HeBecomocTbs. CBsi3b MEXAY
CUJION TsKecTH M Maccou Tena. JmHamomerp. PaBHoaeicTByromas cuina. Cuna
TpeHus. TpeHne ckonbxeHus. Tpenue mokos. TpeHne B IpUpoIe U TEXHUKE.

Nmnynbe. 3akoH COXpaHEHUs] UMITyJbca. PeakTMBHOE JABUXKEHUE.
Mexanuueckass pabora. MomHocTs. DHeprus. [loTeHIManbHas 1 KUHETHYECKas
sHeprud. [IpeBpanieHue OJHOrO BHJa MEXaHWYECKOW SHEPrUH B APYTrod. 3aKoH
COXPAHEHMS NOJIHOW MEXAHUYECKON IHEPTUH.

IIpocTeie MeXaHM3MBI. YCIIOBHS PAaBHOBECUS TBEPAOTO TEJA, MUMEIOIIETO
3aKPEIUIEHHYI0 OCh ABWKEHHS. MoOMEHT cuibl. LleHTp Tskectu Tena. Peruar.
PaBHOBecue cuit Ha peryare. Peiuaru B TexHuke, ObITY U npupojie. [loaBmkHbie U
HEenmoABWXHbIe Onoku. PaBeHCTBO pabOT TMpU  HKCHONB30BAHUU  MPOCTHIX
MexaHu3MoB  («30yi0TO€ TMpaBWio MeXaHuku»). KoadduiueHt mone3Horo
JIEVCTBHS MEXaHU3Ma.

HaBnenue TBepablx Ten. Eaunuiel uzmepenus gaBieHus. CrnocoObl
M3MEHEHHUs JaBiieHus. [laBieHue kuakocteil U razoB 3akoH I[lackanda. JlaBieHue
JKUJKOCTH Ha JHO M CTeHKU cocyna. CooOmarommecs cocyasl. Bec Bo3zgyxa.
AtmochepHoe nasinenue. M3mepenue armocdepHoro  gaBieHus.  OmnbIT
Toppuuennu. bapomerp-anepoun. ATMocpepHOE [aBJICHHME Ha Pa3IUYHBIX
BbIcOTaX. ['mapaBinyeckue MexaHu3Mbl (IIpecc, Hacoc). JlaBiieHHe KUAKOCTH U
rasa Ha NOTPYKEHHOE€ B HHUX Teno. ApxumenoBa cwia. llnaBanme Ten m cynos
BosnyxonnaBanue.

Mexannueckue kojebanus. Ilepwon, dwactora, amruMTyna KoJieOaHHM.
Pe3onanc. Mexannueckne BOJIHBI B OJIHOPOJHBIX cpenax. JlnrHa BoJHbL. 3BYK KaK
MEXaHUYeCKas BOJHA. | pOMKOCTh U BBICOTA TOHA 3BYKA.

TennoBbIe SIBJICHUS

Ctpoenue BeliecTBa. ATOMbI M MOJICKYJibl. TeIjioBoe ABUKEHHUE aTOMOB M
Mosekyd. Juddy3us B razax, KHUIKOCTIX M TBEPABIX Telax. BbpoyHOBCKoe
NBIOKeHUE. B3aumojelctBue  (IPUTSKEHUE U OTTAJIKMBAHHE)  MOJICKYIL.
ArperatHbie COCTOSIHUSI BellecTBA. Pa3nuune B CTPOCHUM TBEPABIX TeET,
JKUIKOCTEH U ra3oB.

TermnoBoe paBHOBecue. Temmneparypa. CBsi3b TEMIIEPATYPBI CO CKOPOCTBHIO
Xa0TUYECKOT0 JBWKECHUS yacTull. BHyTpeHHss sHeprus. PaboTa u Tensonepenayda
KaK CHocoObl M3MEHEHUsI BHYTPEHHEH »5SHEepruu Tena. TeniaonpoBOJHOCTb.
KonBekums. Wsnyuenue. llpumepsl Termuionepenay B NOPUPOAE U TEXHUKE.
KonnuecTtBo TemnoThl. YaenbHas TEIJIOEMKOCThb. Y AEIbHAs TEIJIOTa CrOpaHus
TOIUIMBA. 3aKOH COXPAaHEHUs] W TIPEBpAIlCHUS HSHEPrUM B MEXAHUYECKUX U
TEIJIOBBIX IMporeccax. llnaBiaeHne W OTBEpACBAHHE KPUCTALIMYECKHUX TEII.
Y nenvHas TerioTa miasieHus. Mcrapenue u konaeHcanus. [lornomenune sueprun
MPU WMCHAPECHUHU >KUJKOCTH W BBIJCIICHHWE €€ NMpU KOHJACHcauuu napa. Kumenwe.



3aBUCHUMOCTh TEMIEpaTypbl KHUIIEHUS OT [JaBJ€HUs. YellbHas TemioTa
napooOpa3oBaHusi M KOHAeHcaluu. BrnaxxHocTe Bozayxa. Paborta rasza mnpu
pacupenud. [IpeoOpazoBanus HEprUM B TEIUIOBBIX MalllMHAX (TIapoBasi TypOUHa,
JIBUTATEIb BHYTPEHHETO CropaHusi, peakTuBHbIA aurarens). KIIJ[ TemnoBoi
MaIIuHBI. DKOJIOTHYECKUE MPOOIeMbl UCIIOJIb30BAHUS TEIJIOBBIX MAIIIHH.

DJIEKTPOMAarHUTHBIE SIBJICHUS

Onextpuzanus pusnyeckux ten. B3zaumopeiicTBue 3apsukeHHBIX Tell. [[Ba
poma  DJIEKTPUYECKHX  3apsfoB.  JlenMMOCTB — DIEKTPUYECKOro  3apsja.
DneMeHTapHbId BIEKTPUUECKUN 3apsii. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO
3apsga.  [IpOBOJHMKH, TOJYNIPOBOJHUKH W M30JATOPBl  DJIEKTPUYECTBA.
DIEeKTpOCKON. DIEKTPUUYECKOE T0JIE€ KaK O0cOObIi Buj Matepuu. HanpsokeHHOCTh
ANEKTPUYECKOTO MOoJisd. JIeWCTBHE DIEKTPUYECKOTO TMOJI Ha JIIEKTPUYECKHE
3apsinbl. KoHzieHcaTop. DHeprus 3JEeKTPUUECKOTO MOJIsl KOHJIEHCAaTopa.

DNEKTpUYECKU TOK. VICTOYHHKHM 3IIEKTPUYECKOTO TOKA. DJIEKTpUYECKast
Lenb U €€ cocTaBHble yacTu. HampaBieHue M AEHUCTBUSA 3JIEKTPUYECKOTO TOKA.
Hocurenu »snekTpudeckux 3apsaoB B MeTamwiax. Cuia Toka. DIEKTPUUYECKOE
HalpspKeHUE.  JJEKTPUYECKOE  CONPOTHUBICHUE  MPOBOJAHUKOB.  EIWHMIIBI
COIIPOTUBIICHUS.

3aBUCHUMOCTh CWJIbI TOKA OT HampspkeHWs. 3akoH Oma i ydyacTka LIeTu.
VYnensHoe  comporuBiieHHe.  Peocrarsl.  IlocienoBaTenbHOE — COEIMHEHUE
MPOBOJHUKOB. [lapannensHoe coeTMHEHNE TPOBOJHUKOB.

PabGota »siexkTpuuecKkoro moJisi Mo MEePEeMEIICHUIO0 JIEKTPUUECKUX 3apsJIOB.
MOIIHOCTh 3JIEKTPUYECKOrO0 TOKa. HarpeBanume NTPOBOJHUKOB 3JIEKTPUUYECKUM
TOKOM. 3akoH Jlkoyms - JleHma. OIEKTpUYECKHWE HArpeBaTelIbHbIE W
OCBETUTEIbHBIE TPUOOPHI. KOpoTKOE 3aMbIKaHKE.

MarunutHoe nosie. MHAyKIMsT MAarHMTHOTO 1OJsA. MarHuTHOE MOJE TOKA.
OnbeiT Opcrega. MarHUTHOE T0JI€ MOCTOSIHHBIX MarHUTOB. MarHuTHOE TOJie
3eMiu. DJEKTpOMarHuT. MarHuTHOE€ mMoJie KaTylmiku ¢ TokoM. [IpumeHeHue
AJIEKTPOMArHUTOB. JIeWCTBHME MAarHUTHOIO MOJISI HAa IPOBOJHUK C TOKOM H
JOBIDKYIIYIOCS  3apsbkeHHyro vactunly. Cwina Awmmepa u  cuna  JlopeHna.
DNeKTpoBUraTellb. SIBIEHNUE 3JIEKTPOMArHUTHOW HHAYKIUA. OnbiTel Papajest.

DJIEKTPOMAarHUTHBIC KoJIeOaHus. KonebarenbHbli KOHTYP.
DneKTporeHepaTop. [IepemenHbI TOK. Tpancdopmarop. IIepenaua
AJEKTPUYECKON DHHEPruM HA PACCTOSHUE. ODJIEKTPOMATHUTHBIE BOJIHBI U HX
CBOMCTBA. [IpUHIUIIBI paMOCBSI3U U TENEBUACHUA. BIMSHNE 37E€KTPOMAarHUTHBIX
M3JIy4YCHUN HA )KUBBIC OPTaHU3MBI.

Cer —nexTpomarauTHas BojiHa. CKOpOCTh cBeTa. McTounnky cBeTa. 3aKoH
MPSAMOJIMHEWHOTO PAacIpOCTPAHEHUE CBETA. 3aKOH OTpaxeHus cBera. [lmockoe
3epKaio. 3aKOH npenomiieHus cBeTa. JInuzbel. DOKYyCHOE pacCTOSTHUE U ONITUYECKas
cwia nuH3bL. M300paxenue npeaMera B 3epkasie u jmH3e. OnTrudeckue mpruoopsl.
['ma3 xak onTudeckas cuctema. Jlucnepcus csera. Mutepdepenmus u nudpakims
CBETA.

KBaHTOBBIC sSIBIICHUA

Crpoenue atomoB. IlmanerapHass monenbs atoma. KBaHTOBBIM Xapaktep
MOTJIOLICHUS M UCITYCKaHUS CBETa aToOMaMu. JInHen4aTeie CIIEKTPHI.



OmnsiTel Pe3epdopra.

CoctaB atomHoro siipa. [IpoToH, HEUTPOH U AIEKTPOH. 3aKOH DUHIITEWHA O
MPONOPIIMOHAILHOCTH MacChl U dHepruu. Jle@ekt Macc u sHeprusi CBSI3U aTOMHBIX
anep. PaagmoaktuBHocTh. Ilepwon mnonypacnama. Anbda-uznyuyenue. bera-
u3inydyeHue. ['amma-uznydenue. Snepuele peakunn. Mictounnku sHeprun CosHIA U
3Be3ll. SlnepHas HSHepreTuka. OKOJIOTHYECKHME MpoOJieMbl pabOThl aTOMHBIX
anekTpocTaHuuii. [Jozumerpus. BinsHue pailMoOakTUBHBIX W3JIYYEHUN Ha YKUBbBIC
OpraHU3MBbl.

Crpoenue u 3Bosonust Beenennoit

['eoueHTpuyeckass W TEIUOLEHTPUYECKAass CUCTEMBbl Mupa. Duznueckas
npupona HebecHbix Ten Comueunoi cuctembl. [Ipouncxoxnenune ConHeyHOU
cucteMbl. @Puznueckas npupoga ComnHua u 3Be3n. Crpoenue BceeneHHOM.
OBomouus Beenennoid. 'nnoresa bosbmoro B3peiBa.

[IpumepHbIe TeMBI JIA0OPATOPHBIX U MPAKTHYECKUX PadboT

JIaGoparopHbie pabOThl (HE3aBUCUMO OT TEMAaTHYECKOW MPUHAJJICKHOCTH)
JEJSTCS CIIEIYIOLIUE TUIIBL:

1. IIpoBeneHue NpsMbIX U3MEPEHUN PUINUECKUX BEIHMUUH

2. Pacyer no moaydyeHHBIM pe3yJibTaTaM IPSIMbIX U3MEPEHHI 3aBUCUMOIO OT
HUX NapameTpa (KOCBEHHbIE U3MEPEHUS).

3. HaOmroneHue siBJ€HUN U MOCTAaHOBKA OIBITOB (HA KAYECTBEHHOM YpPOBHE)
10 OOHAPYXKEHUIO (PAKTOPOB, BIUSAIOIIMX HA MPOTEKAHUE TAHHBIX SBJICHHM.

4. UccnenoBaHue 3aBUCUMOCTH OJHOM (DPM3MYECKOW BEJIMYUHBI OT JIPYroil ¢
MPECTaBICHUEM PE3YJIbTATOB B BUJIC rpaduKa Uiy TaOIUIIbI.

5. TlpoBepka 3aJaHHBIX MNPEANOTOKCHUN (MPsSIMbIE U3MEpPEHUS (DPU3NUECKUX
BEJIMYMH U CPABHEHHE 33JJaHHBIX COOTHOIICHHN MEXKTy HUMHU).

6. 3HAaKOMCTBO C TEXHUYECKUMH YCTPOUCTBAMH U UX KOHCTPYUPOBAHUE.

Jltobass pabouass mporpamma JOJDKHA TPEAYCMaTpUBATh BBIIOJTHEHHE
JabopaTopHBIX PabOT BCEX yKa3aHHBIX THMOB. BriOOp TeMaTwku U yucia padboT
Ka)KJIOTO THIIA 3aBUCUT OT 0COOEHHOCTEeH pabouei mporpammel 1 Y MK.

[IpoBenenue npsaMbIX U3MEpeHUN HU3MUECKUX BEITUYUH
. U3mepenune pazmepoB Ted.

. I3Mepenne pa3MepoB MajblX TEN.

. U3mepenune macceol Tena.

. U3mepenne oobema Tena.

. U3mepenue cuisl.

. U3mepenne BpeMeHHu npoiiecca, nepuojaa KojeoaHuiu.

. I3amepenue temiieparypsl.

. U3mepenue naBieHns Bo3ayxa B OAJJIOHE MO MOPIIHEM.
. U3MepeHue cuiibl TOKa U €ro peryjaupoBaHue.

10. HM3mepeHue HaNpsHKEHUS.

11. HM3mepeHue yrioB najieHus U MPEIOMIICHUS.

12. HV3mepenue GOKyCHOTO pacCTOSHUS JTUH3HI.

13. U3mepenue pagnoakTuBHOTO (oHA.

Pacder 1o mosiydeHHBIM pe3yJibTaTaM MOPSIMbIX W3MEPEHUN 3aBUCUMOTO OT
HUX napaMeTpa (KOCBEHHbIE U3MEPEHUS)

O 01NN K W -



1. I3Mepenue I0THOCTH BEIIECTBA TBEPAOTO TENA.

2. Onpepaenenne Ko3PPUIUEHTa TPEHUS CKOJIBKEHUS.

3. OnpeneneHne )KeCTKOCTU MPYKUHBI.

4. OnpeneneHue BBITAIKUBAOIIECH CUIIBI, JEHCTBYIONIEH HA NOTPYKEHHOE B
KUJKOCTh TEJIO.

5. OnpeneneHrue MOMEHTA CUJTBI.

6. MI3MepeHne CKOPOCTH paBHOMEPHOTO JBUKEHHUS.

7. I3MepeHue cpelHeN CKOPOCTH JIBUKCHMUS.

8. M3mepeHne yCKOpeHHsl paBHOYCKOPEHHOTO JBHXKECHUS.

9. Onpenenenne pabOTHl M MOIITHOCTH.

10.  Onpenenenue 4acToThl KOJEOAHUH Tpy3a HA NPYKUHE U HUTH.

11. OnpeneneHne OTHOCUTENBHOU BJIAXKHOCTH.

12. OnpeneneHue KOJIMYECTBA TEIIOTHI.

13.  OmnpeneneHue yneibHON TETIOEMKOCTH.

14. V3mepenue pabOThl U MOIIHOCTHU AJIEKTPUUECKOTO TOKA.

15. H3mepeHue cOnpOTUBIICHUS.

16. OmnpeneneHre ONTUYESCKON CUJIBI JIUH3BI.

17. MHccrnenoBanue 3aBUCUMOCTH BBITAJIKUBAIONICH CHIIBI OT 00ObeMa
MOTPYKEHHON YaCTH OT MJIOTHOCTH JKUJIKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTH U
Macchbl Tena.

18. HccnemoBanue  3aBUCMMOCTH  CUJIBI  TPEHUS OT  XapakTepa
MOBEPXHOCTH, €€ HE3aBUCUMOCTH OT ILJIOIIA/IH.

HaGnronenue siBeHU 1 OCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE) O
oOHapyxkeHUI0 (haKTOPOB, BIUSIONIUX HA TPOTCKAHUE TAHHBIX SBJICHUI

1. HabGnronenue 3aBUCMMOCTH TIEpHOJa KoJieOaHUM Ipy3a HA HUTH OT JIJTUHBI
Y HE3aBUCUMOCTH OT MAcCChl.

2. HaGmtonenue 3aBUCMMOCTH TIepUO/ia KOJIeOAaHWW Tpy3a Ha TMPYKUHE OT
MaccChl U JKECTKOCTH.

3. HaGnrogenune 3aBUCUMOCTH JaBJICHUS Ta3a OT 00beMa U TeMIlepaTyphbl.

4. HabGmroienne 3aBUCUMOCTH  TEMIIEPATypbl OCTBHIBAIONIEH BOJBI  OT
BPEMEHU.

5. MccnenoBanue sIBJICHUS B3aUMOJEHCTBUS KaTYILIKU C TOKOM U MarHUTA.

6. HccnenoBanue sIBICHUS 3JEKTPOMArHUTHOW MHIYKITUH.

7. HaOmroieHue sIBJICHUS OTPAKEHUSI U IPEJIOMIICHHUS CBETA.

8. HabnrogeHue siBjeHUs AUCIEPCUU.

9. OOHapyKeHUE 3aBUCHMOCTHM CONPOTUBIEHUSA MPOBOJAHHMKA OT €ro
napamMeTpOB U BEILECTBA.

10. HccnenoBanne 3aBUCUMOCTH Beca Tejla B JKHUAKOCTH OT OOBEMA
IIOIPY>KEHHON YacTH.

11. MHccnemoBanue 3aBHCHUMOCTH OJHOW (U3MYECKOM BEITUYUHBI OT
JPYTOH ¢ TIPEACTABICHUEM PE3YyIbTAaTOB B BUJE TpaduKa WM TaOJIHIIbI.

12. HccnemoBanue 3aBUCMMOCTH MacChl OT 00beMa.

13. HccnenoBanue 3aBUCUMOCTH IyTH OT BpPEMEHHU npu
PaBHOYCKOPEHHOM JIBMKEHUU 0€3 HaYaJIbHON CKOPOCTH.

14. HccnenoBaHne 3aBUCHUMOCTH CKOPOCTH OT BPEMEHM W MYTH MpHU



PaBHOYCKOPEHHOM JBUKEHUMU.

15. HccnenoBaHue 3aBUCUMOCTH CUJIbI TPEHHS OT CHJIBI JABJICHUS.

16. HccrnemoBaHue 3aBUCUMOCTH Jie(pOpMaIliU IPYKUHBI OT CUIIBIL.

17. HccnenoBaHue 3aBUCUMOCTU TIEpHOJa KoJieOaHUN Tpy3a HAa HUTHU OT
JUTUHBI.

18. HccrnenoBanue 3aBUCUMOCTH Mepuoja KoyieOaHu Ipy3a Ha MPY>KUHE
OT JKECTKOCTU U MACCBI.

19. HccnenoBanue 3aBUCUMOCTM CHJIBI TOKa 4Yepe3 IPOBOJHUK OT
HaIpsHKEHUS.

20. HccnmenoBaHue 3aBUCUMOCTM CHJIBI TOKa YEpe3 JIAMIIOYKY OT
HaIpsHKEHUS.

21. HccnemoBaHue 3aBUCMMOCTH YyTJia MPEJIIOMIICHUS OT yIJIa HaJCHHUS.

[IpoBepka 3agaHHBIX MPEANOJIOKEHUN (TIPSAMbIE U3MEPEHHUS (PU3UUIECKHUX
BEJIMYMH U CPABHEHHE 3aJJaHHBIX COOTHOIIICHUI Mex Ty HUMH). [IpoBepka rumnores

1. [IpoBepka TUMOTE3bl O JHMHEWHOM 3aBUCUMOCTU JJIMHBI CTOJIOMKA
AKHUJKOCTU B TPYOKE OT TEMIIEpaTypBhl.

2. IIpoBepka rumoTe3pl O MNPSMOM IPONOPIUOHAIBHOCTH CKOPOCTH IIpU
PAaBHOYCKOPEHHOM JIBUYKEHUU ITPOUIEHHOMY ITyTH.

3. IIpoBepka IMmoTe3bl: HPU MOCIEAOBATEIBHO BKIOYEHHBIX JAMIIOYKH U
MIPOBOJIHUKA WJIK JBYX MPOBOJIHUKOB HAMPSXKEHUSI CKIIA/IBIBATH HEJIb3s (MOXKHO).

4. IIpoBepka mpaBuiia CIOKEHUS TOKOB Ha JIBYX MAPAJUICIbHO BKIFOYEHHBIX
PE3UCTOPOB.

3HAaKOMCTBO C TEXHUYECKHUMH YCTPOMCTBAMHU U MX KOHCTPYHPOBAHUE

5. KoHcTpyrpoBaHue HaKJIOHHOM MJIOCKOCTHU ¢ 3aaHHbIM 3HaueHueM KII/1.

6. KoncTpyrpoBaHue apeoMeTpa U UCIBITAHUE €TI0 PaOOTHI.

7. COOpKa JIEKTPUUYECKOW 1IeNU U U3MEPEHUE CHUJIbI TOKA B €€ Pa3IMYHbIX
y4aCTKax.

8. COopKa 2JICKTpOMarHuTa 1 UCIIbITAHHUE €r0 JICHCTBHUS.

9. N3ydeHue 31eKTpUIeCcKOro JBUraTessi HOCTOSTHHOTO TOKa (Ha MOJIEIH).

10. KoHcTpyupoBaHHE 3JIEKTPOIBUTATEIS.

11.  KoHcTpynpoBaHHU€ MOJIETHU TEIECKOIIA.

12.  KoHcTpynpoBaHHE MOJIENH JOJIKHU C 33IaHHOW IPy30M0AbEMHOCTBIO.

13. OrueHka cBOero 3peHus ¥ o100p OYKOB.

14.  KoHcTpynpoBaHHE NMPOCTEUILIErO F'€HEPATOPA.

15. H3ydeHue cBOWCTB U300paKeHUS B JIMH3AX.



3. TemaTnueckoe mJIAHNPOBAHUE.

7 KJ1acc
Ne TemaTnueckui KonmuecTBO 9acoB
/T pazzen
1 | ®u3uka u pu3NYECKrue METObI U3YUCHHUS 4
IPUPOJIbI
2 | IlepBoHayanbHblE CBEAEHHUS O CTPOCHUH 6
BEIIIECTBA
3 | BzaumoaernicTBue TEI 23
4 | laBieHue TBEPABIX TEJI, )KUJAKOCTEH U Ta30B 21
5 | PaGoTa 1 MOIIHOCTh. DHEPT U 13
6 | IloBTOopenue 1
7 | Utoro: 68
8 KJ1acc
No TemaTtnueckuit KommuecTBO 9acoB
/1 pazzaen
1 | TenmoBwle sIBIICHUS 21
2 | DNEKTpOMAarHUTHBIE SIBICHUS 35
3 | CBeTOBBIC SIBJICHUS 12
4 | Uroro: 68
9 knacc
No TemaTtuueckuit KonuuecTBO yacos
/o paznen
1 | 3akoHBI B3aUMOJAECHUCTBHUSA U ABYDKCHUS TEII 33
2 | Mexanuueckue KonebaHus. 3BYyK. 15
3 | DNeKTpOMarHuTHOE MoJie 23
4 | CtpoeHue aromMa W  aTOMHOTO  fJIpa, 20
HCTOJIb30BaHHE YHEPTUU ATOMHBIX sJIEP
5 | Ctpoenue u 3Bostonins BeeneHHo 6
6 | Pesepn 2
7 | Utoro: 99
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