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I[Inanupyemblie pe3yabTaThbl 0CBOEHHUS MPOrpaMmsl no dusnke

BbInyCKHUK HAYYUTCH:

e coOiromaTh TpaBmia OE30MACHOCTH W OXpaHbl Tpylda Mmpu paboTe C
y4eOHBIM U JIAOOPaTOPHBIM 000PYI0BAHUEM;

® [IOHUMAaTh CMBICII OCHOBHBIX (DM3MUECKUX TEPMHUHOB: (U3HUECKOE TEJO,
dusnyeckoe sBieHne, GU3NICCKas BETMUNHA, CTUHUIIBI H3MEPCHIS,

® pAcro3HaBaTh TPOOJIEMBI, KOTOPHIE MOXHO PEIIUTh MPH MOMOIIH
GU3MYEeCKUX  METOJOB;, aHAJWU3UPOBATh  OTJEIBHBIC  OTalbl  MPOBEIACHHS
MCCJICIOBAHUM U UHTEPIIPETUPOBATH PE3YJIHTATHI HAOIIOACHHUIN U OMBITOB;

® CTaBUTh ONBITHI [0 HCCIEJOBAHUIO (PUBMUECKUX SBICHUUA WU
bU3NMYEeCKUX CBOWCTB Ten 0€3 HWCIOJIB30BAaHUS MPSMBIX H3MEPEHUH; MPH ATOM
dbopmynupoBath podiieMy/3agauy yueOHOro IKCIIEpUMEHTA; COOUPaTh YCTAaHOBKY
U3 MPEJII0AKEHHOTO 000PYA0BaHUS; TPOBOUTH OMBIT U (HOPMYITUPOBATH BHIBO/IBI.

[Ipumeuanue. Ilpu mnpoBeneHun wuccieaoBaHUus (QUINYECKUX SIBICHUN

U3MEpUTENIbHbIE TPUOOpPHl HMCHOJB3YIOTCS JIMIIb KAk JaTYMKUd H3MEpPEHUs
(bU3MYECKUX BEIMYMH. 3aMKMCH MOKA3aHUN MPSMBIX U3MEPEHUN B 3TOM Cilydae He
TpedyeTcs.

® [IOHMMATh POJIb KCIEPUMEHTA B MOJTYYSHUH HAy4YHOUH HH(popMauy;

® IIPOBOAMUTH NpsIMble M3MEpPEeHHs (U3MUECKUX BEJIMYMH: Bpems,
paccrosiHue, Macca Tena, o0beM, CHila, TEMIIEparypa, aTMoc(epHoe NaBJIEHHE,
BJIQXKHOCTh BO3]lyXa, HAIlPsDKEHUE, CUJla TOKA; MPU 3TOM BBIOMPATh ONTUMAJIbHBIHI
croco0 M3MepeHMs! U UCIOJIb30BaTh MPOCTEHIIINE METOIbI OLICHKH MOTPEIIHOCTEH
U3MEpPECHUH.

[Ipumeyanue. JlobGas ydeOHas mporpamMma JIO/DKHA 00€CIIeurBaTh

OBJIaJICHUE TIPSIMBIMU U3MEPEHUSIMU BCEX MEPEUUCICHHBIX (PM3UUECKUX BEJIIMUUH.

® MPOBOJUTH MWCCJICIOBAHUE 3aBUCUMOCTEH (DU3WYECKUX BEIUYUH C
WCIIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHHI: MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcUpoBaTh peE3yNbTaThl MOJTYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMUH B
BU/JIe TA0JIUII U TPpapUKOB, AeNIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIEI0BaHNUS;

® IPOBOAUTH KOCBEHHBIE H3MEpPEHUs (PU3NYECKUX BEIUYUH: MIPH



BBITIOJIHGHUHA W3MEPEHUN COoOMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, CIETys
MPEIIOKCHHOW WHCTPYKIIMW, BBIYHCIATH 3HAYCHUE BEIMYMHBI U aHAJIM3UPOBATh
MOJTyYEHHBIC PE3YJIbTAThI C YIETOM 33JJaHHOW TOYHOCTH N3MEPEHHUIA;

® AHATW3UPOBATH CHUTYallUd MPAKTUKO-OPUEHTHUPOBAHHOTO XapakTepa,
y3HaBaTh B HUX TPOSBICHHE W3YyYCHHBIX (PU3WUECKUX SBJICHUA WU
3aKOHOMEPHOCTEH 1 IPUMEHATh UMEIONITNECS 3HAHUS ISl UX OOBSICHCHHS,

® [OHUMAaTh TIPUHIMIBI JEUCTBHSI MAIllUH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, YCIOBUS UX 0€30MacHOTO UCIIOIH30BAHUS B IIOBCETHEBHOM KU3HH,

® LCIIOJB30BaTh IMPHU BBIMOJIHEHUH Y4YEOHBIX 3a7a4 HAYYHO-TIOMYJISIPHYIO
JUTEPATYypy O (UBHUECKUX SIBICHUAX, CIPABOYHbIE MaTepUalbl, PECypChl
HNuTtepHer.

BbInyCKHUK MOJYYUT BO3MOKHOCTH HAYYHUThCS:

® 0co3HA6AMb YEHHOCMb HAYYHBIX UCCIe008aHULl, pONb  QU3UKU 8
pacuuperuy npeocmasieHuli 00 oKpyxcarowem mupe u ee 6K1ad 8 YiyuuleHue
Ka4yecmea HCusHu,

® UCNnONBL306AMb NpUEMbl NOCMPOEHUs QUUYECKUX Mooenell, NOUCKA U
DOpMYIUPOBKU  00KA3AMENLCIE  BbIOBUHYMbBIX —2UNOMe3 U  MeopemudecKux
861860008 HA OCHOBE IMNUPUYECKU YCIAHOBNIEHHbIX (PaKmos,

® CpasHUBAMb MOYHOCMb UBMEPEHUS PUULECKUX BEIUUUH NO GeIUYUHE UX
OMHOCUMENbHOLU NOSPEUWHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEHULL,

® CAMOCMOAMENbHO NPOBOOUMb KOCBEHHble USMEPEHUsl U UCCAe008AHUS.
Qusuueckux BeiuuUH ¢ UCNOTb30BAHUEM PASIUYHLIX CHOCO008 USMEPEHUs]
Quzuneckux eeruduH, 8vlOUPaAmMb Cpedcmsea UIMepeHus C Y4emom HeoOX00UMOou
MOYHOCMU U3MepeHUll, 000CHOBbIBAMb 8bIOOP CNOCOOA U3MEPEHUs], A0eK8AMHO20
nocmaenenHou 3aoave, NPOBOOUMb OYEHKY O00CMOBEPHOCMU  NOJYUEHHBIX
Dpe3yIbmamos;

® goCHpUHUMAMb UHDOPMAYUIO PUIUYECKO20 COOEPAHCAHUSL 6 HAYUHO-
HONYNAPHOU umepamype U Ccpeocmeax MAacco8ol UH@oOpMayuu, Kpumuiecku
OYEHUBAMb NOJYHUEHHYIO UHPOPMAYUIO, AHATUIUPYSL ee COOePIHCaHUue U OaHHble 00

UCmMovHuKe uHc])opmauuu;



® cozdasamb COOCMBEHHblE NUCbMEHHble U YCMHble COOOWeHUs O
Qu3suueckux AGNEHUAX HA OCHOB8E HECKOAbKUX UCMOYHUKO8 UH@OpMayuu,
CONpPOBOMCOAMb  GLICMYNJIEHUE  Npe3eHmayuel,  yyumsléds  0COOeHHOCMU
ayoumopuu c8epCmHUKO8.

Mexanuyeckue iBJIeHUSA

BbINyCKHUK HAYYHUTCH:

® pacmo3HaBaTh MEXAHWUYECKHE SBICHUS M OOBICHATH Ha OCHOBE
MMEIOIINXCS 3HAHUKA OCHOBHBIE CBOMCTBA WJIM YCIIOBUSL NPOTEKAHUS OSTHUX
ABJICHUM: PAaBHOMEPHOE W HEPAaBHOMEpPHOE JBWKECHHE, PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSAMOJMHEUHOE JBHKEHUE, OTHOCUTEIBHOCTh MEXAHUYECKOTO
JIBI)KCHUSI, CBOOOJIHOE TaJIEHHUE TEJ, PABHOMEPHOE IBUKEHHE IO OKPY>KHOCTH,
WHEpLHUs, B3aUMOJCIHCTBHE TEJI, PEAKTUBHOE JABWKECHHE, IMEpenada IaBICHUS
TBEPJBIMU TEJIAaMU, KUJKOCTSIMU U Ta3zaMH, aTMOC(EpHOE [aBJICHHUE, MJIaBaHUE
T€Jl, PAaBHOBECHE TBEPABbIX TEJI, HMEIOIIMX 3aKPEIUICHHYID OCh BpallCHUS,
KoJiebaTenbHOe IBUKEHUE, PE30HAHC, BOJTHOBOE JBMKEHUE (3BYK);

® ONKUCHIBATH M3YYCHHBIE CBOWCTBA TEJI W MEXAHUYECKUE SBJICHUS,
UCTIONIb3Ys (DU3UYECKUE BEJIIMYMHBIL: MyTh, MEPEMENICHHE, CKOPOCTh, YCKOpPEHUE,
nepuoJ o0palleHrs, Macca Tena, TNIOTHOCTh BEIeCTBa, Cuiia (Cujla TSHKeCTH, CUjia
YOPYrOCTH, CUJIa TPEHUS), JABJIICHHE, UMITYJIbC Tejla, KUHETHUYECKas IHEpTrus,
MOTEHIIMAJIbHAS DHEPTHs, MeXaHn4yeckas paboTa, MexaHu4eckas MOIHOCTh, KIT/]
MIPU COBEPIICHUU PaOOThI C UCMOIL30BAaHUEM MTPOCTOTO MEXaHW3Ma, CUjla TPEHUS,
aMIUTMTyAa, TEePUOJ, M 4YacToTa KojeOaHWM, JJIMHA BOJHBI U CKOPOCTh €€
pacnpoCTpaHEHUs; TPU OMHUCAHWHM TPABUIHHO TPAKTOBATh (PU3WYECKUIM CMBICI
UCIIOJB3YEeMbIX BEJIMYMH, WX OOO3HAYCHHUS W EIUHUIIBI HU3MEPEHUsS, HaXOAUTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3MUYECKYI0 BEIWYUHY C JAPYTHMH
BEJIMYMHAMHM, BBIYUCIISITH 3HaUCHUE (PU3UYECKON BEJIIMUUHBL;

® aHAIM3UPOBATH CBOWCTBA TEJ, MEXAHUYECKHE SIBJICHUA M MPOLECCHI,
UCIIONIB3Ys (PM3MYECKUE 3aKOHBI: 3aKOH COXPAHCHHS YHEPTUH, 3aKOH BCEMUPHOTO
TATOTEHUS, NPUHLMII CYNEPHO3ULIUU CUJI (HAXO0XKAEHUE PAaBHOJEHCTBYIOLIEH

cuibl), I, 1T u III 3akonbl HeloTOHA, 3aKOH COXpaHEHUs WMITYJIbca, 3aKOH ['yka,



3akoH [lackans, 3akoH Apxumesna; HOpH 3TOM pas3IdyaTh CIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U €r0 MAaTeMAaTUYECKOE BHIPAKEHUE;

® pa3nuyaTh OCHOBHBIC MPU3HAKA M3YUYEHHBIX (U3UUYECKUX MOJCIICH:
MaTepuajibHas TOUKa, MHEPIMAJIbHAs CUCTEMA OTCUETA;

e pemiaTh 3aJa4d, HCIHOJNb3Yys (PU3MYecKre 3aKOHBI (3aKOH COXpaHEHHS
DHEPTUH, 3aKOH BCEMUPHOI'O TATOTECHUA, MpUHUUN cynepriodunuu cui, I, 1T u 111
3aKoHbl HBIOTOHA, 3aKOH COXpaHEHUs UMITyJbca, 3aKOoH ['yka, 3akoH Ilackauns,
3aKk0H Apxumena) U (GOPMYJIbI, CBS3bIBAIONIME (U3UYECCKUE BEIHYUHBI (ITyTh,
CKOpPOCTb, YCKOPEHHE, Macca Tella, IUIOTHOCTh BEIIECTBAa, CHUJA, JIaBJICHUE,
UMITYJIbC T€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
pabora, Mexanudeckas MourHoctb, KIIJI mpocroro mexaHusma, cuiia TpPEHUs
CKOJIBKEHUS, KOIPPUIIMEHT TPEeHUs, aMIUTUTY/1a, TIEPUOJ] U YacToTa KoJieOaHUM,
JUIMHA BOJIHBI M CKOPOCTh €€ PachpOCTpPaHEHHs): Ha OCHOBE aHalIW3a YCIOBUS
3aJlayyl 3alKChIBaTh KPATKOE YCJIOBHE, BBIACIATh (DM3HMUECKUE BEIMUYHMHBI, 3aKOHbI
U (GOopMyJIbl, HEOOXOAUMBIC ISl €€ PEIICHHS, MPOBOJAUTH PACUYEThl U OIICHUBATh
peanbHOCTh MOJTYYEHHOTO 3HaYeHUs (PU3UUECKON BEITUYUHBI.

BbrInyCKHMK MOJYYUT BO3MOKHOCTh HAYYNTHCH:

® UCNONB306AMb 3SHAHUSL O MEXAHUYECKUX SBTIeHUAX 8 NOBCEOHEBHOU HCUSHU
01151 obecnevenus bezonacHocmu npu obpaweHuu ¢ npubopamu U mexHuyecKumu
yempoticmeamu, 071l COXPAHEHUsi 300P08bsl U COONIO0EHUSI HOPM IKONOSULECKO20
nogedeHus 8 OKpyJxcawowel cpeoe;, NPUGOOUMb HPUMEPbl NPAKMUYECKO20
UCNONL308AHUSL (PUBUYECKUX 3HAHUL O MEXAHUYEeCKUX SABNeHUSIX U @OUIUYECKUX
3aKOHAaX; NpUMepbl UCHOIb308AHUS B0300HOBNIAEMbIX UCMOYHUKOS JIHEPUU;
9KON02UYECKUX NOCAe0CMBUL UCCTIe008AHUSL KOCMUYECKO20 NPOCMPAHCME,

® paziuuams 2paruybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb
gceobwull  xapakmep  (QYHOAMEHMANbHBLIX — 3AKOHO8  (3AKOH  COXPAHEHUs
MeXaHuyeckou dHepeuu, 3aAKOH COXPAHEHUs UMRYIbCA, 3AKOH 8CeMUPHO20
MsA20meHUst) U 02PaAHUYEHHOCHb UCNOTIb308AHUS YACMHBIX 3aKOHO08 (3akoH [Yka,
Apxumeoa u op.);

® HAXOOUMb AOEKBAMHYIO NPEONIONCEHHOU 3adaye Gu3UYecKyro MOoOeib,



paspewiams npooOIeMy KAK HA OCHO8E UMEIOWUXCS 3HAHUU NO Mexamuke ¢
UCNONIL308AHUEM MAMEMAMU4ecKko2co annapamad, max u npu NOMOWU Memooo8
OYEeHKU.

TemyioBble ABJIEHUSA

BbINyCKHUK HAYYHUTCH:

® pacno3HaBaTh TEIUIOBbIC SIBIICHHWA W OOBSCHATH Ha 0a3ze UMEIOIIUXCS
3HAHW OCHOBHBIC CBOWMCTBA WJIM YCJIOBHS MPOTEKAHUS dTUX SBICHUN: muddy3us,
W3MEHEHHE 00beMa Tell MPU HArpeBaHUU (OXJIAKICHUH), OOJbIIas CKUMAEMOCTh
ra3oB, mMajnasi C)KHUMaeMOCTb JKUJIKOCTEH W TBEPHABIX TEJ; TEILUIOBOE PaBHOBECHE,
UCIIApEeHHE, KOHJCHCAIMS, IUJIABJIICHUE, KPUCTAIIM3AIUs, KUIICHHE, BIAXXHOCTb
BO3JlyXa, pa3lIMyHbIe CMOCOOBI TeIUIonepenayu (TErIONPOBOHOCTh, KOHBEKIIUS,
U3JIyYEHUE), arperaTtHbleé COCTOSIHUS BEIECTBA, IOTJIONICHUE JHEPTUM MpHU
WCIIAPEHUH >KUJKOCTH U BBIJICIICHHE €€ MPU KOHJACHCAIMU Mapa, 3aBUCUMOCTH
TEMIEPATYPbI KATICHUS OT IaBJICHUS;

® OIUCHIBaTh M3YyUCHHBIC CBOMCTBA TEJ U TEIUIOBHIC SIBICHUS, UCIOJIb3Ys
dbu3nyeckre  BETUYUHBI:  KOJUYECTBO  TEIUIOThI, BHYTPEHHSISI  DHEPrus,
TeMIeparypa, yAeiabHas TEIUIOEMKOCTh BEUIECTBA, YJIeJbHAS TEIJIOTa IJIABJICHUS,
yaelbHas TEIJIoTa MapooOpa3oBaHUs, yJeidbHAas TEIUIOTa CropaHusl TOIIUBA,
KOO (PUIIMEHT TMONEe3HOTO JEWCTBHUS TEIUIOBOTO JIBUTATENsl; TPH OMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MUECKUI CMBICT HCIOJIB3YEMbIX BEIWYUH, UX
0003Ha4YEeHUS U €IUHULIBI U3MEPEHUSI, HAXOUTh (POPMYIIbI, CBS3BIBAIOIINE TAHHYIO
GU3MYECKYI0 BEIWMYMHY C JPYTUMH BEIWYMHAMH, BBIUHUCIATH 3HAUYCHHE
(bU3nYECKON BEIIMYMUHBL;

® aHAIM3UPOBATh CBOWCTBA TEJI, TEIUIOBBIC SBJICHUS U IPOIECCHI,
UCIIOJIb3Y OCHOBHBIC MOJIOKEHUSI aTOMHO-MOJIEKYJISIPHOTO YYEHHSI O CTPOEHUU
BEIIIECTBA U 3aKOH COXPAHECHUS YHEPIHH;

® pa3IMyaTh OCHOBHBIE TPU3HAKU U3YYCHHBIX (PUBMUECKUX MOJeeH
CTPOEHMUSI Ta30B, KUJKOCTEH U TBEPABIX TEN;

® MPUBOAWTH MPUMEPHl MPAKTHYECKOTO HCIOJIb30BaHUS (HU3UUECCKUX

3HAHUU O TEILJIOBBIX SIBJICHHUAX,



e pemiaTth 3a7a4d, WCIOJB3Ys 3aKOH COXPAHEHUS DHEPTUHM B TEIUIOBBIX
nporeccax U GOpMyIbl, CBS3BIBAIONUE (U3UYECCKUE BEIMYHUHBI (KOJIMYECTBO
TEIJIOTHI, TeMIepaTypa, yAelibHasl TEIUIOEMKOCTh BEIECTBA, yJeJbHas TEIIoTa
IUIaBJICHUS, YJelbHasi TEIUloTa MapooOpa3oBaHUs, yIelbHas TEIUIOTa CropaHus
TOTUTHBA, KOA(PPHUITMEHT MOJE3HOTO ACHCTBUS TEIUIOBOTO JBUTATEINSA): HA OCHOBE
aHaiM3a yCIOBUS 3aJjauyM 3allMChIBaTh KPATKOE YCIOBHUE, BBIACIATH (PU3HUECKHE
BEIIMYMHBI, 3aKOHBI W (DOPMYJIBI, HEOOXOAMMBIC IS €€ PEeIICHUs, MPOBOIUTH
pacdyeTsl M OIICHWBATh PEATbHOCTh TIOJYYCHHOTO 3HAYCHUS (PU3HUECKOU
BEJTUYNHBI.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® 1CNONB306AMb 3HAHUSL O MENN0BbIX ABNEHUAX 8 NOBCEOHEBHOU HCUZHU Ol
obecneuenusi 6e30nNACHOCMU NpU 0OpaweHuUU ¢ npubopamu U MmexHUYecKuMu
yempoucmeamu, Ol COXPaHeHust 300p08bsi U COON00EHUsT HOPM IKON02UYECKO20
nogedeHus 6 OKpyxcawnowelu cpede;, NPUBOOUMb NPUMEPbL  IKON02UUECKUX
nocieocmeuil  pabomsl  O0gueamesnel  GHYMPEHHe20 C2OpPAaHus, Menioevlx U
2UOPOINEKMPOCMAHYULL,

® paziuuams 2pamuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb
eceobwull xapakmep QyHOaMenmanbhblX QuUsUYecKUx 3aKOH08 (3aKOH COXPAHEHUs
9Hepeuu 8 MeNnJ0BbIX NpPoyeccax) U O0SPaHUYEHHOCHb UCNOIb308AHUSL YACHHBIX
3aKOHOB,

® HAXOOUMb AO0EKBAMHYIO NPEOJIONCEHHOU 3adaye Gu3UYecKyro MoOoeib,
paspeuiams npooIeMy KAK HA OCHOBE UMEIOWUXCSL 3HAHUL O MEeNI08bIX ABIEHUAX C
UCNONIL308AHUEM MAMEMAMUYecKo2o annapamad, max u npu NOMOWU Memooo8
OYEeHKU.

DJieKTpUYeCKHe U MATHUTHBIE SIBJIEHUS

BoinyCKHUK HAYYUTCH:

® pacrmo3HaBaTh »JJICKTPOMATHUTHBHIC SBJICHUS W OOBSCHATH Ha OCHOBE
UMEIOIINXCS 3HAHUW OCHOBHBIE CBOMCTBA WJIM YCJOBHUSI MPOTEKAHUA ITHUX
SABJICHHUM: JICKTPU3ALHNS TEJ, B3aUMOJAECHUCTBUE 3aPSA0B, JICKTPUUECKUAN TOK U €r0

JNeUcTBUs (TEIJIOBOE, XHWMHMYECKOE, MAarHUTHOE), B3aMMOJICMCTBHE MAarHUTOB,



AIEKTPOMArHMTHAsE UHAYKIUSA, TEUCTBUE MArHUTHOIO MOJII HA MPOBOJHUK C TOKOM
U Ha JBWXKYIIYIOCSA 3apsDKECHHYK0 YacTHUIy, JEWCTBHE JJIEKTPUYECKOrO IOJIA Ha
3apSOKEHHYI0  4YacTUIy,  DJICKTPOMAarHWUTHBIE  BOJHBL,  IPSIMOJIMHEWHOE
pacIpoCTpaHEHUE CBETa, OTPAXKCHUE U NPEJIOMIICHHAE CBETA, JUCIIEPCHS CBETA.

® COCTAaBJIATH CXEMBl DJIEKTPUYECKHX LENeHd C MOCIEAOBATEIbHBIM H
NapajuleJIbHBIM COEIUHEHUEM JJIEMEHTOB, pa3jiuyas YCJIOBHbIE OO0O3HAYEHUS
AIIEMEHTOB JJIEKTPUYECKHX Leneil (MCTOYHUK TOKa, KIII04Y, PE3HCTOp, PEOCTar,
JaMIIOYKa, aMIIEPMETP, BOJIBTMETP).

® UCIOJB30BaTh ONTHYECKUE CXEMBbl Uil MOCTPOCHUS H300paKeHUIl B
IUIOCKOM 3€pKaJie U COOMPAOILEHN JIMH3E.

® OINHWCHIBATh M3YYEHHBIE CBOMCTBA TEJI WU JJIEKTPOMArHWTHBIC SIBJICHMS,
UCHOJNB3Ysl  (PU3MYECKHE BEJIUYMHBL: JJIEKTPUYECKUM 3aps], cuja TOKa,
NIEKTPUYECKOE  HAIPSDKEHUE, DIEKTPUYECKOE  CONPOTHUBIICHHUE,  YAEIBHOE
COIIPOTUBIICHUE BEIECTBA, padOTa BIIEKTPUYECKOrO IOJIA, MOIIHOCTbh TOKA,
(GOKyCcHOE pacCTOSHUE M ONTHYECKas CHJIAa JIMH3bI, CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacTOTa CBETa; IPU ONMCAHWH BEPHO TPAKTOBATH
¢u3nyecKuit CMBICT HUCHOJB3YEMBIX BEIMYMH, MX OOO3HAYEHUS U E€JAMHULIBI
U3MEpEHUs]; HaXOAUTh (DOPMYIIbI, CBA3BIBAIOLIUE JAaHHYIO (PU3UUECKYIO BEIMUUHY
C ApYTMMH BEJIMYNHAMM.

® AHAIM3UPOBATH CBOMCTBA TEJI, JJIEKTPOMAarHUTHBIE SBJICHUSA U NPOLECCHI,
UCHOJNB3Ysl (DU3MUECKHE 3aKOHBI: 3aKOH COXPaHEHMs 3JIEKTPUYECKOIro 3apsja,
3akoH OMa g ywyacTka uemnu, 3akoH [[xoyns-JIeHna, 3aKOH IPSIMOJIMHEWHOIO
pacIpOCTPaHEHUs CBETA, 3aKOH OTPAXEHHUsI CBETA, 3aKOH IIPEJIOMIICHUS CBETA; IPU
TOM pa3InyaTh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa M €ro MaTeMaTH4eCKOoe
BBIPAXKEHHUE.

® PUBOJUTH NPUMEPHl TMPAKTUYECKOTO HCIONBb30BAHUS  (PUIUUECKUX
3HAHUM O DJIEKTPOMATHUTHBIX SBJICHUSAX

® pelaTh 33Ja4M, UCIOJIb3Ys (pU3MUecKHe 3aKOHbI (3akoH OMa Juid ydacTka
uenu, 3akoH Jlxoynsa-JIeHna, 3aK0H NPSMOJIMHEMHOTO PACHPOCTPAHEHUS CBETA,

3aKOH OTpaXCHHUS CBETA, 3aKOH IIPCIOMIICHUSA CBCTa) u (I)OpMYJ'IBI, CBA3BIBAIOIIHEC



(du3nyYecKre BETUYHMHBI (CHJIAa TOKA, JCKTPHUYECKOE HANpsDKEHUE, dJIEKTPUICCKOe
COIIPOTHBIICHUE, YJICIBHOE CONPOTHBIICHHWE BEIIECTBA, padoTa AJICKTPUUICCKOTO
IOJISI, MOIMHOCTh TOKa, (DOKYCHOE pacCCTOSHHE M ONTHYECKas CHJIa JIMH3HI,
CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, (POPMYIIBI
pacdeTa  DJICKTPHYECKOTO  CONPOTUBJICHUS MPU  IOCICAOBATCIBHOM |
napajjieIbHOM COCJIMHCHHUM IMPOBOJHUKOB): Ha OCHOBE aHAjIW3a YCIIOBHUS 3aJ1ayu
3alAChIBaTh KPATKOE YCIIOBUE, BBIACIATh (PU3NYCCKUEC BEIUYHMHBI, 3aKOHBI H
bopMyIbl, HEOOXOAUMBIC IS €€ PCEHICHUsS, MPOBOJUTH PacyeThl M OICHUBAThH
PCaATbHOCTh MOJTYYCHHOTO 3HAYCHHS (PU3NICCKON BETUUHHBI.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHTHCA:

® UCNONB306AMb 3HANHUSL 00 INIEKMPOMACHUMHBIX AGIEHUIX 8 NOBCEOHEeBHOI
JHCUsHU  ONs1 obecneveHus Oe3onacHocmu npu oopawjeHuu ¢ npudbopamu u
MeXHUYeCKUMU YCMpOUCmeamu, O COXPAHEHUs. 300P08bsl U COONOOeHUST HOPM
IKON02UYECKO020 NOBEOCHUs. 8 OKpYcalowell cpede;, Npusoouns NPUMepbl 6IUsSIHUS
9NEKMPOMACHUMHBIX UZTLYYEHUL HA JHCUBbIE OPSAHUIMDBL,

® pazuuams 2panuybl NPUMEHUMOCMU QUUYECKUX 3AKOHO8, NOHUMAMb
eceobwull  xapakmep  (YHOAMEHMANbHLIX  3AKOHO8  (3AKOH  COXPAHEeHUs.
NEKMPUUeCcKo20 3apsaoa) U 02PAHUYEHHOCHb UCNOIb308AHUS YACMHBIX 3AKOHO8
(3axon Oma ons yuacmka yenu, 3akou Jocoynsa-Jlenya u op.);

® LCNONB306AMb NpUEMbl NOCMPOEHUS uU3uyecKux mooesel, NOUCKd U
dopmynuposku  0oKazamenbcme  8blOBUHYMbIX —2UNOme3 U  MeopemuyeckKux
66180008 HA OCHOBE IMNUPUYECKU YCMAHOBIEHHBIX aKmos;

® HAXOO0UMb A0EeK8AMHYIO NPeOlONHCeHHOU 3adade QU3UYECKYrO MOOelb,
paspeuiams npooaemy KaxK Ha 0CHO8e UMEIOWUXCSL 3HAHULL 00 1eKMPOMACHUMHBIX
SABNEHUAX C UCHOTb30BAHUEM MAMEMAMUYECKO20 annapama, maxk u npu nomowu
Memooo8 OYeHKLU.

KBaHTOBBIE SIBJICHUS

BbInycKHUK HAy4YHTCsI:

® DPAacIO3HABAaTh KBAaHTOBBIC SBJICHUS U OOBSICHATH HA OCHOBE MMCIOIIUXCS

3HAHUKM OCHOBHBIC CBOWMCTBA WU YCIIOBUA TMPOTCKAHUA OTHX SIBIICHU:



€CTECTBEHHAsT M WCKYCCTBEHHAs PaJUOAKTHUBHOCTh, 0O-, [- © Y-H3IydeHUS,
BO3HMKHOBEHUE JIMHEHYATOTO CIIEKTPa U3ITyUYCHHSI aTOMA;

® OMHCHIBATH HM3Y4YCHHBIC KBAHTOBBIC SIBJICHHS, HCIONB3YS (QHU3UUIECKHE
BEJIMYMHBI: MAacCOBOE YHMCJIO, 3apsA0BOE YHCIIO, MEPHUOJ MOIypaclajaa, dHEPTus
(GOTOHOB; TpH ONHWCAHWHM TPABWIBHO TPAKTOBATh (U3UMYECKUH  CMBICI
UCTIONB3YEMBIX BEIMYMH, MX OOO3HAYCHHUS W CIUHUIBI WU3MEPEHUS; HAaXOIWUTh
bopMysBl, CBSA3BIBAIONIME JAHHYIO (DHU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEITMYMHAMHU, BBIUMCIIATH 3HaUCHNE (DU3NICCKON BETMYUHEI;

® AHAJTU3UPOBATH KBAHTOBBIC SIBJICHUS, UCHOJB3Ysd (PU3NUECKHE 3aKOHBI U
MOCTYJIaThl: 3aKOH COXPaHEHWS DSHEPIHH, 3aKOH COXPAHCHHS DJICKTPHUICCKOTO
3apsifa, 3aKOH COXPAHEHHMs MAacCOBOTO YHCIA, 3aKOHOMEPHOCTH HW3IIyYeHUs U
MOTJIONICHUST CBETa aTOMOM, IPU 3TOM pas3iuyaTh CJIOBECHYIO (DOPMYyIHUPOBKY
3aKOHA M €T0 MaTeMaTHYECKOE BBIPAKCHUE;

® pasnuyaTh OCHOBHBIC NMPU3HAKYU IJIAHETAPHOW MOJIEIN aToMa, HyKJIOHHON
MOJIENIA ATOMHOTO SI/IPa;

® MPUBOAWTH TPUMEPHl TIPOSBJICHHUS B TIPUPOAEC U IPAKTUUECKOTO
WCITOJIb30BAHUSI  PATUOAKTUBHOCTH, SIICPHBIX M TEPMOSICPHBIX  PEAKIUH,
CIIEKTPAIBHOTO aHAJIN3A.

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® UCNONBL306aMb  NOJYUEHHbIE 3HAHUSL 6 NOBCEOHEGHOU  JICUSHU NpU
obpawenuu ¢ npubopamu U  MEXHUYECKUMU YCMPOUCMEAMU  (CUemuux
UOHUBUPYIOWUX HaACUY, O003UMEmp), Ol COXPAHEHUsL 300P08bsi U COONI0OEHUs
HOPM 9KON02UUECKO20 NOBEOCHUsL 8 OKPYICatouell cpeoe;

® COOMHOCUMb IHEPSUIO CBA3U AMOMHBIX s0ep C 0epeKmom Maccyl;

® 1PUBOOUMb NpuMepbl GAUAHUSL PAOUOAKINUBHLIX USLYYEHUL HA JiCUBblE
OpP2aHU3MbL, HOHUMAMb NPUHYUN OeliCEUsi 003UMempa U pa3iuyams YClosusl e2o
UCNONIL306AHUSL,

® NOHUMAamMb 3KoN02UYecKUe NpodiieMbl, BO3HUKAIOUWUE NPU UCNONIb308AHUL
AMOMHBIX DJIeKMPOCMAHYUL, U NYMU peueHUus 3mux npooaem, nepcneKmubol

UCNOJIb30B8AHUA YNPABIAAEMOCO mepMO}ZaepHOZO curmesd.



DJIeMeHTbI ACTPOHOMHUM

BbInyCKHUK HAYYUTCH:

e yKa3bIBaTh Ha3BaHUs IIaHeT COJIHEYHOM CUCTEMBI; pa3inyaTh OCHOBHBIE
NPU3HAKK CYTOYHOI'O BpalleHusi 3Be3qHoro Heba, aBuxeHus Jlynesl, ConHua u
TUTAHET OTHOCUTENLHO 3BE3/I;

® TIOHMMATh PA3THUYUS MEXKIY TEIHOIEHTPUYECKON M TEeOLECHTPUUYECKOM
CHUCTEeMaMH MHUPA;

BbInyCKHHK MOJYYUT BO3MOKHOCTH HAYYHUThCSI:

® YKa3bleamb 0OWUe CBOUCMEA U OMIUYUS NIAAHEem 3eMHOU 2pPYnnbl U
nianem-cueanmos; manvlx men Coaneunou cucmemsvl U OONLUUUX NAAHEM,
NOJIb308AMbCSL KAPMOU 36€30H020 Heba npu HAOII00EHUsX 36e30H020 Heba;

® paziuams  OCHOBHble — XAPAKMepUCmuxku  36e30  (pazmep, uyeem,
memnepamypa) COOMmHOCUMb Ysem 36e30bl C ee MeMnepamypotl;

® pasiudantb cunomesvl O npoucxoafcdeﬂuu ConneuHnot cucmemnl.

Conaep:xxanue nmporpaMmsblI



Pu3uka U pusnYecKre MeToAbl U3YYEeHUsI IPUPOAbI

®uznka — Hayka o npupozae. Ousnveckue Tena u sapnenus. Habmonenue n
onucanve Quanyeckux sipleHud. Duznyeckuil sKcrepuMeHT. MoaenupoBaHue
SBJICHU U 0OBEKTOB MPUPOJIBI.

@u3NvecKUe BEIMYMHBI M HMX U3MEpeHue. TOYHOCTh W MOTrPEHIHOCTh
u3MepeHui. MexxayHapoIHasi CUCTEMA €JIMHHII.

Pu3nvecKue 3aKOHbl M 3aKOHOMepHOCTH. Pu3mka u TexHuka. HaydHbin
MeToa To3HaHuA. Ponb  ¢usuku B QOPMUPOBAHMHM  €CTECTBEHHOHAYYHOMH
IrPaMOTHOCTH.

Mexanu4ecKkue siBJICHUA

Mexannueckoe nBuxkeHHe. MaTepuanbHas TOUKa KaKk MOJENIb (PU3HMUECKOTrO
Tena. OTHOCHUTENBHOCTD MEXaHHYECKOTO JBHKCHUS. Cucrema
orcyeTa.PU3NYECKUE BEIUMYMUHBI, HEOOXOAMMBIE JUIS OIMCAHUS JBWXKCHUS MU
B3aMMOCBSA3b MEXIY HUMH (IIyTh, MEPEMEIICHHUE, CKOPOCTb, YCKOPEHHUE, BpEMs
NBUKEHUA). PaBHOMEpHOE M PpPaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JBUYKEHUE.
PaBHOMEpHOE ABHXKEHME MO OKPYKHOCTHU. IlepBbiii 3akoH HproTOHa M nHEpLUS.
Macca tena. IlmotHocts BemectBa. Cuna. Eaunuinsl cunbsl. Bropoil 3akoH
Hrrorona. Tperuit 3akoH Herorona. CBobGomHoe maaeHue Ten. Cuia TSHKECTH.
3akoH BceMupHoro Ttsarorenus. Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
HeBecomocTe. CBs3p MEXKIy CWIOW TSKECTH M Maccod Ttema. JluHamomerp.
PaBHogeiicTByromas cwia. Cuna tpenus. TpeHue ckobXeHus. TpeHue NoKosl.
TpeHue B Ipupoie U TEXHUKE.

NmMmnyneec. 3akOH COXpaHEHUSI MMITyJbCa. PeakTMBHOE JBWKEHHE.
Mexanudeckass pabora. MomtHocTh. JHeprus. [loTeHnmanbHass U KUHETHYECKas
sHeprus. [IpeBpaiieHne OTHOrO BHJIa MEXAHWYECKOW SHEPTrMU B APYroil. 3aKOoH
COXPAHEHHUSI TTOJTHOM MEXaHUYECKOU IHEPTUU.

IIpocTeie MeXaHM3MBI. YCIIOBHS PABHOBECUS TBEPIOIO TENA, UMEIOLIETO
3aKPEIUICHHYIO OCh NBMXKEHUS. MOMEHT cwibl. [Jenmp msaxcecmu mena. Pwiyar.
PaBHOBecue cun Ha poryare. Peryaru B Texuuke, ObITy U npupoae. [lonsuxHbie u

HCIIOABHUIXXHBIC Onoku. PaBeHCTBO pa60T npu HMCIHOJIb30BAHUU  ITPOCTHIX



MexaHu3MoOB («30510TO€ mMpaBWwiIO MeXaHuku»). KoaddumuenT monae3Horo
NEUCTBUS MEXaHU3Ma.

JlaBnenne TBepAbX Tel. EmuHunmel u3mepenus gaBieHus. CriocoObl
M3MeHEeHUs naBieHus. JlaBienue xuakocTeid u ra3oB 3akoH Ilackams. [laBieHue
JKUJIKOCTH Ha JHO M CTeHKU cocyna. CooOmaromuecs cocyasl. Bec Bo3zgyxa.
AtmochepHnoe nabinenue. M3mepenue arMmocdepHoro  gaBieHus.  OmnbIT
Toppuuennu. bapomerp-anepous. ATMochepHOe aBiieHHE Ha Pa3IAYHBIX
BbIcOTax. ['mapaBiamyeckne MexaHu3Mbl (mpecc, Hacoc). [laBleHHe KUIKOCTH U
rasa Ha IMOTPY>KEHHO€ B HUX Teno. ApxuMmenoBa cwia. [lmaBanuwe Tenm u CcynoB
BosgyxomnnaBanue.

Mexanuueckue kosneOanus. Ilepuon, yacrora, aMIuiMTyna KoJeOaHHIA.
Pe3zonanc. Mexannueckre BOJHBI B OJJHOPOAHBIX cpenax. J[yinHa BOJIHBI. 3BYK Kak
MEXaHHW4YeCKasl BOJIHA. [ pOMKOCTh M BBICOTa TOHA 3BYKa.

TensioBble ABJICHUS

Ctpoenue BemiecTBa. ATOMBI M MOJIEKYJIbI. TE€IIOBOE€ JBUKEHUE aTOMOB U
mosiekys. Jubdy3us B razax, KUAKOCTIX €M TBEPAbIX Telax. bpoyHosckoe
osudicenue. BzaumopeiicTBue (MPUTSDKEHUE W OTTAJIKMBAHHE)  MOJICKYIL.
ArperaTHble COCTOSIHMSI BEIIECTBAa. Pa3nnuWe B CTPOEHUU TBEPABIX TEN,
JKUIKOCTEU U Ta30B.

TermnoBoe paBHOBecue. Temmneparypa. CBA3b TeMIEpaTypbl CO CKOPOCTHIO
Xa0TUYECKOTOo JABMKEHUS yacTull. BHyTpenuss sneprusi. Pabora u Temonepenaya
KaK CHocoObl M3MEHEHUsI BHYTPEHHEH »HSHepruu Tena. TeniaonpoBOJHOCTb.
Konekuwms. Mznyuenuwe. Ilpumepsl Temionepenay B MOPUPOAE U TEXHUKE.
KonnuecTBo TemnoThl. YaenbHas TEIJIOEMKOCThb. Y A€IbHAsA TEIJIOTAa CrOpaHMs
TOIUIMBA. 3aKOH COXPAHEHUsSI W TPEBPAIICHUS DSHEPTUM B MEXAHUYECKUX U
TEIUIOBBIX TMpoueccax. I[lmaBiaeHue W OTBepJEeBaHUE KPUCTAJUIMYECKUX TEl.
VY nenvHas TerioTa miasieHus. Mcapenue u konaeHcanus. [lornomenne snepruu
NPy UCIAPECHUU KUJIKOCTU M BBIICIICHUE €€ MpU KOHJeHcauuu napa. Kumenue.
3aBUCHUMOCTh TEMIEpaTypbl KHUIIEHUS OT [JaBJ€HUS. YelibHas TemioTa

Hap006p8,30BaHI/I}I H KOHACHCAaIWH. BnaxnHocTh BO3ayXa. PaGora raza 1110)41



pacmpenun. [IpeoOpa3oBaHus SHEPTUH B TEIUIOBBIX MalllMHax (MapoBasi TypOuHa,
JIBUTaTellb BHYTPEHHETO CropaHus, peakTHBHbIN nauratens). KIIJ TtemnoBoii
MAIIUHbI. JKo102uyecKue npodiemvl UCNOIb308AHUSL MENT0BbIX MAULUH.

JIEKTPOMATHUTHBbIE SIBJICHUS

Onextpuzanus ¢usnueckux Ten. B3aumopeiicTBue 3apspkeHHbIX Tenl. [IBa
poma  JJEKTPUYECKUX  3apsaoB.  JlenuMocTb  3JIEKTPUYECKOro  3apsza.
DOneMeHTapHbId JJIEKTPUYECKUI 3apsii. 3aKOH COXPAaHEHHUS BIIEKTPUYECKOro
3apsna. [IpoBOJHMKM, IIONYIIPOBOJHHUKM W M30JIATOPBI  DJIEKTPUYECTBA.
DNEeKTPOCKON. DIEKTPUUECKOE T0JIe KaK 0cOObI BUJ MaTepuu. HanpsoiceHnocms
9NIeKMPUYEcKo2o0 nojd. JIeNCTBUE DIEKTPUYECKOTO IO HA DIIEKTPUYECKHE
3apsabl. Konoencamop.nepaus anekmpuyueckoeo nois KOHOeHcamopa.

OJIEKTPUYECKUA TOK. VICTOYHHKM JIIEKTPUYECKOTO TOKA. JIEKTpUUYECKas
LeNb U €€ COCTaBHblEe 4YacTU. HampasiieHue U JEHCTBUS DIIEKTPUYECKOIO TOKA.
Hocurenn snektpuueckux 3apsgoB B Mertauiax. Cuna Toka. OJIEKTPUYECKOE
HalpspKeHWE.  JJEKTPUYECKOE  CONPOTHBIIEHUE  NPOBOJHMKOB.  EnuHMIBI
CONPOTHUBIICHUS.

3aBUCHUMOCTh CHJIBI TOKA OT HampspkeHWs. 3akoH Oma i ydyacTka LeTu.
YnensHoe  conporusiieHue.  Peocrarsl.  [lociiemoBarenbHOoe — COECAMHEHME
IpoBOAHUKOB. [lapannensHoe coenuHeHne NpOBOJHUKOB.

PaboTa snekTpuyecKkoro moiisg Mo MepeMEeleHUI0 JIEKTPUUYECKUX 3apsiiOB.
MoOIHOCTE 3JIEKTPUYECKOrO0 TOKAa. HarpeBaHue HNPOBOAHUKOB JJIEKTPUUECKUM
TOKOM. 3akoH Jlkoyns - JleHma. OJEKTpUYECKHWE HArpeBaTelIbHbIE W
OCBETHUTENbHbIE TPUOOPHI. KOpoTKOE 3aMbIKaHUE.

MaruutHoe none. MHAyKnuss MarHUTHOrO MmoJjii. MarHUTHOE IOJe TOKA.
OneiT Opcrena. MarHUTHOE T1OJI€ TMOCTOSHHBIX MAarHUTOB. MAarHMTHOE ITOJIE
3emud. ODJIEKTPOMAarHUT. MarHuTHOe IOJ€ KaTyIIKM C TOKOM. [IpumeHeHue
DJIEKTPOMArHuToOB. JleWCTBUE MAarHUTHOIO IIOJISI HAa IIPOBOJAHUK C TOKOM U
JOBIDKYIIYIOCS — 3apsbkeHHYro vactuny. Cuna Awmnepa u  cuna Jlopenya.

OnexTpoaBUraresb. SBieHne 3MeKTpoMarHuTHOM nHaykuus. Onsitel Gapages.



DNeKTpOMarHUTHHIE KoJieOaHmsl. Konebamenvuwiii KOHMYP.
Onexmpoeenepamop.  Ilepemennviti  mox.  Tpancgpopmamop.  Ilepenaua
AIEKTPUYECKON DSHEPTrUM Ha PACCTOSHHUE. OJEKTPOMArHUTHBIE BOJHBI M HX
CBOMCTBA. [Ipunyunsvl paouocesasu u meneeuoeHus. Bausnue 21eKmpomacHumHbLx
UBTYYEHUU HA HCUBbIE OPSAHUZMYL.

CBer — anexkrpoMarHuTHble BoiHA. CKOpOCTh cBeTa. MCTOYHUKM CBeETa.
3aKOH MNPSAMOJMHEHHOTO pacHpOCTPAHEHUE CBETA. 3aKOH OTPAaKEHUs CBETa.
[Inockoe 3epkano. 3akoH npenomiieHus cBeta. JInH3bl. DOKYyCHOE pacCTOSHHUE U
onThyeckas cuiaa JuH3bl. M300pakeHWe mnpeaMera B 3epKalie WU JIMH3E.
Onmuueckue npubopsl. 1'ma3 kak onrtuueckas cucrtema. Jlucmepcus cBera.
Hnmeppepenyus u ougppaxyus ceema.

KBanToBbBIE IBJIEHUSA

Crpoenue atomoB. IlmanerapHass monenbp atoma. KBaHTOBBIM Xapakrtep
MOTJIONIEHUS U UCITyCKaHMs CBETa aTOMaMU. JIMHeNYaThle CEKTPHI.

OmnbiTel Pezepdopra.

CocraB atoMHorO siapa. [[poToH, HEUTPOH U ANEKTPOH. 3aKOH DUHIITEHA O
MPONOPIMOHAIBHOCTH MacChl W DJHEpruu. /Jleghekm macc u sHepeus 53U
amomuuvlx sadep. PaamoaktuBHOCTh. [lepwon momypacnama. Anbda-uzmyueHue.
bema-uznyuenue. I'amma-uznyuenue. SnepHele peakuuu. VcTOYyHMKH >HEpruu
ConHua u 3Be3A. SpepHas sHepreTvka. Jxorocuueckue npobaemvl padomul
amomubvlx dnekmpocmanyuti. Jlo3uMerpust. BausHue paouoakmusHulX u3nyyeHuu
HA JHCUBbIE OP2AHUIMDL.

Crpoenue u 3BoJI01IUsA BeesieHHOM

['eonienTpryeckass W reluoUEHTpUYecKass cuctembl mupa. Dusznueckas
npupona HebecHbix Ten ConHeuHoil cuctemsbl. I[lpoucxoxxnenue CoaHeyHOU
cuctembl. @usnueckas npupoaa ConHma u 3Be3a. Crtpoenne BceeneHHOM.
Opouonus Beenennoit. 'unoresa bonbioro B3phiBa.

IIpuMepHbIe TEeMBbI JIA00PATOPHBIX U NPAKTHYECKHUX PadoT

JlabopaTopHbie pabOTHl (HE3aBHCHMO OT TEMATHYECKOW MPUHAIIC)KHOCTH)

ACIATCA CIICAYIOIHUEC TUIIBI:



1. TlpoBenenue NpsMbIX U3MEPEHUN GU3NUECKUX BETUUHH

2. Pacder mo moJlyu4eHHBIM pe3yJbTaTaM MPSMbIX U3MEPEHHUM 3aBUCHUMOTO OT
HUX MapaMeTpa (KOCBEHHbIE U3MEPEHHUS).

3. HaGmioneHue siBIeHUN U MOCTAHOBKA OMBITOB (HA KAYECTBEHHOM YPOBHE)
1o OOHaApYX EHHUIO0 (PAaKTOPOB, BIUSAIONIUX HA TIPOTEKAHUE TAHHBIX SIBJICHUMH.

4. UccnenoBaHue 3aBUCUMOCTU OJIHOM (PU3MYECKOW BETUYHMHBI OT APYTroM C
Ipe/ICTaBICHUEM PE3yJIbTaTOB B BHJIE TpaduKa WIH TaOJIULIbIL.

5. IlpoBepka 3agaHHBIX MPEANOIOKEHUN (MpsiMble U3MEPEHUS (HUIUUECKUX
BEJIMYMH U CPABHEHHE 33JJaHHBIX COOTHOILICHUN MEXKTy HUMHU).

6. 3HaKOMCTBO C TEXHHYECKUMHU yCTPOMCTBAMU U UX KOHCTPYHUPOBAHUE.

JItobast pabouass mporpamma JOJDKHA TMPEAyCMaTpUBaTh BBIIOJTHEHHUE
7a00paTOPHBIX Pa0dOT BCEX YKa3aHHBIX THUIOB. BrIOOp TemaTuku v yucia padoT
Ka)KJIOTO THUIIa 3aBUCUT OT 0COOeHHOCTeN paboueit mporpamMmbl U1 Y MK.
IIpoBeaenue npsaMbIX U3MepeHUl GPU3NYECKUX BEJIUYUH

. U3mepenue pa3mepoB Te.
. I3MepeHune pasmepoB MajbIX TEIl.
. U3mepeHne maccel Tena.
. U3mepenne oobema Tena.
. U3mepenune cuibl.
. U3mepenne BpeMeHH npoiiecca, nepuojaa KojeoaHui.
. U3mepenue temneparypsl.

. IsMepeHue naBieHust Bo3ayxa B OallJIOHE MOJT MOPIITHEM.

© 00 ~N O O B~ W N -

. I3MepeHue cuiibl TOKa U €ro peryJnupoBaHue.

|
©

N3mepenne HanpsKeHUsI.

|
=

HBMCpCHI/Ie YTJI0B IaACHUA U IMPCJIOMIICHNA.

|
A

N3mepenne poKyCHOro pacCTOSHUS JTUH3BIL.

13. Usmepenwue pagnoakTuBHOTO (hoHA.

Pacyer mo nmoJiy4eHHbIM pe3y/ibTaTaM NMPSMbIX H3MEPEHU 3aBHCUMOT0
OT HUX NapaMeTpa (KOCBeHHbIe U3MEPEHUs)

1. I/IBMepCHI/IC IJIOTHOCTHU BCUICCTBA TBEPAOI'O TCIIA.



2. Onpenenenve KO3pGUIMEHTA TPEHUS CKOJIBKEHHUS.

3. Onpenenenne KeCcTKOCTU MPY>KUHBI.

4. OnpeneneHne BRITATKUBAIONIEH CUIIbI, EUCTBYIONIEH HA MOTPY>KEHHOE B
XKUIKOCTH TEJIO.

5. OnpeneneHne MOMEHTA CUIIBI.

6. 3mepeHre CKkopoCTH paBHOMEPHOTO JABUKECHUSI.

7. I3mepeHne cpeHell CKOPOCTU ABUKEHUS.

8. U3mepenue yckopeHus paBHOYCKOPEHHOTO JIBUYKEHUSI.

9. Ompenenenne pabOTHI M MOIITHOCTH.

10. Ompenenenue 4acTOTHI KoJIeOaHMIA TPy3a Ha MPY>KUHE U HUTH.

11. OmnpeneneHue OTHOCUTEIBHON BIAXKHOCTH.

12. Ompepenenne KOJIUYECTBA TETIIIOTHI.

13. Omnpenenenue yJaenbHON TEMIIOEMKOCTH.

14. V3mepenue pabOThl 1 MOUTHOCTH 3JIEKTPUUECKOIO TOKA.

15. H3mepeHue cOnpoOTUBIICHHUS.

16. OmnpeneneHue ONTUICCKON CUITBI JIMH3HI.

17. UWccinenoBanne 3aBHCHMOCTH BBITAJKHUBAIOIIEW CHJIBI OT oOOBeMa
NOTPY’KEHHON YacCTH OT IUIOTHOCTH KUJIKOCTH, €€ HE3aBUCUMOCTH OT IIJIOTHOCTH U
Macchl Tela.

18. HccnemoBaHume  3aBHCHUMOCTH  CWJIBI  TPEHHST OT  XapakTepa
NIOBEPXHOCTH, €€ HE3aBUCHUMOCTH OT IIJIOIIAH.

HaOuoaeHue siBJIeHHMii M TOCTAHOBKA ONBITOB (HA KavyeCTBEHHOM
YPOBHE) 10 O0HAPYXKEHUI0 (PAKTOPOB, BJIUAKIINX HA NMPOTEKAHHE JAHHBIX
SIBJICHUH

1. HaGmoeHue 3aBUCUMOCTH Teproia KoueOaHui rpy3a Ha HUTH OT JAJIMHBI
Y HE3aBUCUMOCTH OT MAcCCHlI.

2. Habnrogenne 3aBUCUMOCTH TIepHOJia KoJieOaHUM Trpy3a Ha TMPYKUHE OT
MacChl M JKECTKOCTH.

3. Habmroienue 3aBUCMMOCTH JaBJICHUS Ta3a OT 00beMa U TEMIIEPATYPHI.

4. HaGnroneHue 3aBUCHMOCTH TEMIIEPATyphl  OCTBHIBAIOIIEH BOJBI  OT



BpPEMEHU.

5. UccnenoBanue SBICHUS B3aMMOICHCTBYS KaTyIIKH C TOKOM U MarHuTa.

6. UccienoBanue sSIBICHUS JICKTPOMArHUTHON UHYKIIUH.

/. HabnroneHue siBJIeHUS] OTPAKEHUS U IIPEJIOMIICHHSI CBETA.

8. HabmroaeHue sBJICHUS JUCIICPCHUU.

9. OOHapyXeHHE 3aBUCHMOCTH CONPOTHUBIICHUS TMPOBOJHHUKA OT €ro
napamMeTpPOB U BEIECTBA.

10. MHccrnenoBanue 3aBHCHUMOCTH Beca Teja B JKHIKOCTH OT oObeMa
IIOTPYKEHHON YaCTH.

11. MHccnepoBaHue 3aBUCUMOCTH OJHOM (DU3UYECKOW BEJIUYUHBI OT
JIPYTOH € MPEACTaBICHUEM PE3YyIbTAaTOB B BUJIE TpaduKa I TaOIUIbI.

12. MHccnenoBaHue 3aBUCHMMOCTH MacChl OT 00bEMA.

13. HccnepoBanwe ~ 3aBUCUMOCTH  MYTH  OT  BpPEMEHU  IIpHU
PAaBHOYCKOPEHHOM JIBU)KEHUHU 0€3 HayaIbHOU CKOPOCTH.

14. HccnepoBaHWe 3aBUCUMOCTH CKOPOCTH OT BPEMEHM W IyTH MpHU
PaBHOYCKOPEHHOM JIBUKEHUHU.

15. HccnenoBaHue 3aBUCUMOCTH CHJIbI TPEHUSI OT CUJIBI TaBJICHUS.

16. MHccnepoBanue 3aBUCUMOCTH AehOPMAIIMH MPYKUHBI OT CHUJIBI.

17. WccnenoBaHue 3aBHCHMOCTH IepHoja KojeOaHUN Tpy3a Ha HUTH OT
TUTHHBI.

18. HccnenoBanue 3aBUCHMMOCTH TIEpPHOJIa KOJICOAHHM Tpy3a Ha MPYKUHE
OT YKECTKOCTH U MacCBhl.

19. HccnepoBaHue 3aBUCHMOCTHM CHJIBI TOKa Yepe3 MPOBOJHUK OT
HaIPsDKCHHS.

20. MHccnenoBaHue 3aBUCHUMOCTM CHJIBI TOKa 4Yepe3 JIAMIIOYKY OT
HaIpsDKCHHS.

21. HUccnenoBaHue 3aBUCUMOCTH yTiia MPEIOMIICHHS OT yTJjla MaJCHHUs.



IIpoBepka  3agaHHBIX  NPEANOJIOKeHMH  (MpsiMble  M3MepeHHs
(pu3MYeCKUX BeJIUYHUH M CPaAaBHEHHME 3aJAHHBIX COOTHOLICHUI MeKAy HUMH).
IIpoBepka runores

1. ITpoBepka TrUIOTE3bl O JIMHEWHOM 3aBUCUMOCTH JUIMHBI CTOJOHKA
’KUJIKOCTU B TPyOKE OT TeMIIepaTyphl.

2. IlpoBepka TUMOTE3bl O HPSIMON MPOMOPLUOHAIBHOCTH CKOPOCTU IIpU
PAaBHOYCKOPEHHOM JIBUKEHUU MTPONUJAECHHOMY ITyTH.

3. [IpoBepka rumore3bl: MpHU MOCIEI0BATEIBHO BKIIIOUEHHBIX JAMIIOYKU U
IIPOBOJIHUKA WJIM ABYX MPOBOJHUKOB HANPSKEHUS CKJIAJIbIBATh HENb3s (MOXKHO).

4. TIpoBepka mpaBuiia CIOKEHUS TOKOB Ha JBYX MapajuIeNIbHO BKIIOUYEHHBIX
pPE3UCTOPOB.

3HAKOMCTBO ¢ TEXHUYECKHUMH YCTPOHCTBAMH M UX KOHCTPYHMPOBaHHUe

5. KoHcTpynpoBaHue HaAKIOHHOM MIIOCKOCTH € 3a1aHHbIM 3HaueHuem KII/1.

6. KoHcTpyrpoBaHue apeoMeTpa U UCIIBITAHNE €r0 padOTHI.

7. COOpKa 3JeKTPUYECKON LIEH U U3MEPEHHE CUJIbl TOKA B €€ Pa3IMYHBIX
y4dacTKax.

8. COopka 3IeKTpOMarHuTa U UCIBITAaHUE €ro JCHCTBHS.

9. 3ydeHue 351eKTpUUECKOro JBUTATeNsl IOCTOSIHHOTO TOKa (Ha MOJIEIH).

10. KoHcTpyHnpoBaHUE 3IEKTPOIBUTATENS.

11. H3yuyeHue CBOMCTB M300paKEHUSI B JINH3AX.



TemaTu4eckoe nuIaHNpoBaHue /-9 KJIacchl

Ne n/m KonunyecTBo yacos
Tema
7 KL 8 KI1. 9 k.
1 ®usnka 1 GU3NIECKHUE METOJIbI U3YUEHUS 2 10
IIPUPOJIBL.
2 MexaHN4YecKue sIBICHHUS. 10 10 10
3 TenoBsie siBIEHUS. 10 10 10
4 DNEeKTPOMarHUTHBIE SIBICHUS 10 10 20
5 KBaHTOBEIC SIBIICHUS. 10 10 20
6 CtpoeHue U IBOJIIOIHUS BCEJICHHOM. 10 10 10
7 JIabopaTopHbIe U TPAKTUICCKHE PAOOTHI. 9 8 5
8 [IpoBenenune NpsIMBIX U3MEPEHUH (PUIUIECKUX 2 3 2
BEJIMYUH.
9 Pacuer 1o nony4eHHbIM pe3yibTaTaM MpsIMbIX 2 1 3
M3MEpEeHUH 3aBUCUMOTr0 OT HUX ITapaMeTpa
(KOCBEHHBIX U3MEpPEHUN).
10 HaOmroienne sBJI€HUN U IIOCTAHOBKA OIBITOB 3 3 3
(Ha KaUEeCTBEHHOM YpPOKE) 10 OOHAPYKEHUIO
(bakTOpOB, BIUAIONUX Ha MPOTEKHUE JaHHBIX
SIBJICHUM.
11 IIpoBepka 3aJaHHBIX MPEATIONOKEHHM. 2 3 4
[IpoBepka runores.
12 3HaKOMCTBO C TEXHUYECKMMH YCTPOMCTBAMHU U - 2 5)
UX KOHCTPYUPOBAHHE.




