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HacToswan paboyasa nporpamma no ¢pusmnke A1a OCHOBHOrO obLero obpa3oBaHMA cOCTaB/eHa B
CoO0TBETCTBUM C TpeboBaHMAMKM PenepanbHOro rocysapCcTBeHHOro 06pasoBaTeNbHOro CTaHAapTa
OCHOBHOrO 06LLero obpasoBaHus,

Ha ocHoBe MpumepHOI NporpamMmmbl No yuedbHomy npegmeTy «Pusnka»,
MpumepHon nporpammbl OO0 no ¢usunke,
00N 000 MBOY "TMmHazuma um. M. M. Baxmtoa P. T." Ha 2019-2020 y4yebHbili rog;
YyebHoro nnaHa MBOY " N'MmHasua um. M. M. BaxutoBa P. T "
depepanbHOro nepeyHs y4ebHMKoB no npegmety "®dusmka" asT. A. B. [epbIWKKH
YMK no npeamety

YyebHMKM
MepblwKuH A.B. YyebHUK «®Pusmka 7 knacc». Mocksa, «dpoda», 2017
MepblwKuH A.B. YyebHuk «®Pusmka 8 knacc». Mocksa, «poda», 2018
MepbiwKUH A.B, T'yTHUK E.M. YuebHuK «DPu3mKa 9 knacc». Mocksa, «dpoda», 2014
YyebHble nocobus
A. B. NEpbIwWKKH. CO0PHMK 3aga4 no pusmnke 7 —9 knaccol. MocKBa, «Ik3ameH», 2018.
Nlykawunk B.N. C6opHUK 3aaay no dusmke 7 — 9 knaccbl. MockBsa, «lMpoceeweHune», 2014,
Kupuk J1.A. ®usmka 7-9. PazHoypoBHEBbIE CAMOCTOATENbHbIE U KOHTPObHbIE PaboTbl. MOCKBa,
«MNnekca», 2016.

Pabouan nporpamma paccumtaHa Ha 208 4. (7 knacc - 70 u.; 8 knacc - 70 4.; 9 Knacc — 68 u.)

MnaHupyemble pe3ynbTaTbl 0OCBOEHUA Yy4e6HOro npeameTa

Obwmnmmn npeaMeTHbIMU pe3ynbTaTamn 0byyeHna pusmkKe asnaroTca:

3HaHWA 0 NPUPOAE BaXKHENLWNX GUINYECKUX ABIEHUN OKPYKAIOLWLEro MMpa 1 NOHUMaHKe
CMbIC/1a PU3NYECKNX 3aKOHOB, PACKPbIBalOLMX CBA3b N3YUYEHHbIX IBNEHUN;

YMEHMSA NoNb30BaTbCA METO4AMM HAay4YHOTO UCCel0BaHNA ABNEHNI NPUPOAbI, NPOBOANUTb
HaboAeHNA, NN1aHUPOBATb U BbIMONHATbL SKCNEPUMEHTbI, 06pabaTbiBaTb pe3yabTaTbl
N3MepeHni, NPeacTaBAATb pe3y/ibTaTbl U3MEPEHNI C NOMOLLbIO Tabauu, rpaduKkos n dopmyn,
06HapyXu1BaTb 3aBUCUMOCTb MeXKAay PUINUYECKMMWN BENNYMHAMU, OB BACHATb NOYYEHHbIE
pe3ynbTaTbl M AeNaTb BbIBOAbI, OL,EHMBATb rPaHMLbl MOrpeLHOCTeN pe3yibTaToB USMEPEHU;
YMEHUA NPUMEHATb TEOPETUYECKME 3HAHUA NO PU3MKe HA NPAKTUKE, peLlaTb 3a4a4M Ha
NPUMEHEHME MOJTYYEHHbIX 3HaHUI;

YMEHUSA U HaBbIKM NPUMEHATb NONYYEHHbIe 3HaHMA AN 0ObACHEHWA NPUHLUMNOB AENCTBUA
Ba*KHEMLINX TEXHUYECKUX YCTPOMCTB, PeLleHns NPaKTUYEeCKMX 3a4a4 NOBCEAHEBHOM KU3HMU,
obecneyeHuns 6e30NacHOCTM CBOEM }KU3HU, PaLMOHaNIbHOTO NPUPOAONO0Ab30BaHNA U OXPaHbl
OKpY*KatoLen cpeabl;

dbopmupoBaHue ybexaeHna B 3aKOHOMEPHOW CBSA3M U MO3HABAEMOCTHM ABNEHUIM NPUpoapl, B
06BEKTUBHOCTU HAYYHOTO 3HAHUSA, B BbICOKOW LLEHHOCTM HayKU B Pa3BUTUN MaTepuraibHOMN K
OYXOBHOWM KyNbTypbl N04EN;

Pa3BUTME TEOPETMYECKOTO MbILLNEHUA HA OcCHOBE POPMMPOBAHMA YMEHWUIN YCTaHABANBATb
$aKTbl, pa3nmyaTb NPUYMHbBI U CNEACTBUA, CTPOUTb MOAENN U BbIABUTATb TMNOTE3bl, OTbICKMBATL U
dopmMmynmpoBaTb A0Ka3aTeNbCTBA BblABUHYTbIX TMNOTE3, BbIBOAUTb M3 IKCMEPUMEHTANbHbIX
$aKTOB M TEOPETUYECKUX Moaeneit puUsnyeckme 3aKoHbl;

KOMMYHUKaTUBHbIE YMEHUA A0KNaAblBaTb O pe3y/ibTaTax CBOEro uccaeaoBaHus, y4acTsoBaTh B
ANCKYCCUU, KPATKO M TOYHO OTBEYATb Ha BOMPOCHI, UCMONb30BaTb CNPAaBOYHYIO INTEPATYPY U
ApYyrne UCTOYHUKN MHPOopMaLmK.

YacTHbIMM NpeaAMETHbIMU pe3yabTaTamMu 0byYeHns Gp13MKe B OCHOBHOM LLKONE ABNAIOTCA:
NMOHMMAHME U CNOCOBHOCTb 0OBACHATL Takne GU3NYECKME ABNEHMUA, KaK cBOOOAHOE NageHune
TeN, KonebaHUA HUTAHOFO U NPYXMHHOTO MAaATHUKOB, aTMocdepHOe AaBNeHMe, NaBaHKe Ten,




andodysma, 60nblIAA CXKMMAEMOCTb ra30B, Manasa CMMAEMOCTb }KUAKOCTEN U TBEPAbIX TenN,
NPOLLECCbl UCMAPEHUA U NNABAEHUA BELWLECTBA, OX/TAXKAEHME KUAKOCTU NPU UCNAPEHUN,
N3MeHeHMe BHYTPEHHEeN IHeprnmn Tena B pesybTaTe Tenaonepesayn nam paboTtbl BHELHUX CUA,
3NeKTpM3aumA Ten, HarpeeaHne NPOBOAHUKOB 3/IEKTPUYECKMM TOKOM, 3/1EKTPOMArHUTHaA
WMHAYKUMA, OTPaXKeHMe N NpenomaeHne cBeTa, ANCNepcua CBeTa, BOSHUKHOBEHWE IMHENYaToro
CNEeKTpPa U3/TyYeHUs;
® YMEeHMA U3MepPATb PACCTOAHUE, MPOMEXKYTOK BPEMEHM, CKOPOCTb, YCKOPEHWE, Maccy, CUAY,
MMMyNbC, PaboTy CUbI, MOLLHOCTb, KWHETUYECKYIO SHEPTUIO, MOTEHLMNANBHYIO SHEPTUIO,
TemnepaTypy, KONIMYECTBO TEMNNOTbI, YAE/bHYIO TENN0EMKOCTb BELLECTBA, YAENbHYIO TENIO0TY
NAaB/IeHMA BEL,eCcTBa, BNAY*KHOCTb BO34yXa, CUNY 3NEKTPUYECKOTO TOKa, INeKTpuYecKoe
HanpsA)KeHue, 31EeKTPUYECKUI 3apAa, SINEKTPUYECKOe CONPoTMBAEHNE, GOKYCHOE paccToAHME
cobupatolLen INH3bI, ONTUYECKYIO CUNY JINH3bI;
® B/lafeHne IKCNepMMeHTaNbHbIMM METOAAMMN UCCIeA0BAHNA B NPOLLECCEe CAMOCTOATENIbHOTO
N3y4eHUA 3aBUCMMOCTN NPONLEHHOTO NYTU OT BPEMEHM, YAJNHEHUA MPYKUHbI OT NPUJI OXKEHHOWN
CWAbl, CUAbI TAXKECTU OT MaCCbl TeNa, CUIbl TPEHUA CKOMbXXEHUA OT NAO0LLAAM CONPUKOCHOBEHUA
TeN U CUbl HOPMANIbHOTO AaBNAEHUA, CUAbl Apxumesa oT obbema BbITeCHEHHOM BOAbI, Neproaa
KonebaHM MaaTHUKA OT ero ANuHbI, 06bema rasa oT AaBNeHMA NPU NOCTOAHHOM TeMnepaTy pe,
CUNbl TOKA HA Y4YaCTKe Lenu OT 3/IEKTPUYECKOTO HaNpsaXKeHWsA, 3NEKTPUUYECKOro CONpPOTUBIEHUSA
NPOBOAHWMKA OT ero AAnHbI, NoWaam NONepeyHoro ce4eHna U maTepmana, HanpasaeHns
MHAYKUMOHHOTO TOKA OT YC/I0BUI €ro BO3OYKAEeHUA, yraa OTpaxKeHus OT yraa nafeHua CBeTa;
® MOHMMaHME CMbICNA OCHOBHbIX GU3NYECKMX 3aKOHOB U YMEHNE NPUMEHATbL UX Ha NPaAKTUKe:
3aKOHbI AMHAaMMKN HblOTOHA, 3aKOH BCEMUPHOrO TATOTEHMA, 3aKOHbI Mackana n Apxumeaa,
3aKOH COXpPaHEHWA MMNYIbCa, 3aKOH COXPAaHEHUA SHEPTMU, 3aKOH COXPAaHEHMA NEKTPUYECKOTO
3apAaga, 3akoH Oma gnA yyacTKa uenu, 3akoH [xoyna—JleHua; ® NOHMMaHWe NPUHLMNOB
OeNCTBUA MaLLMH, NPUOOPOB N TEXHUYECKUX YCTPOMCTB, C KOTOPbIMU KaXK bl YenoBeK
NOCTOAHHO BCTPEYAEeTCA B NOBCEAHEBHOM KM3HU, M cnocoboB obecneveHma 6e3onacHOCTM Npu
NX UCNONb30BAHUM;
® OBNaAeHne pasHOobpasHbIMM CNOCO6aMM BbINONHEHUA PACYETOB AJ/1A HAXOXKAEHUA
HEen3BECTHOMN BE/IMUYNHbBI B COOTBETCTBMUM C YCIOBUSAMM NOCTAB/IEHHOM 334341 Ha OCHOBaHUM
MCNO/Ib30BAHUA 3aKOHOB GU3UKK;
® YyMeHMEe UCNO/b30BaTb NOIyYEHHbIE 3HAaHUA, YMEHUA N HaBblKN B MOBCEAHEBHOMN KU3HU (6bIT,
9KO/I0TMA, OXPaHa 340p0BbA, OXPaHa OKpYKatoLel cpeabl, TEXHMKa 6e3onacHocTM u ap.).
Yyawmeca, npoasaatowme ocobbii HTEpecC K pU3nKe, CMOryT M3yyaTb €e Ha NOBbIWEHHOM
YPOBHE C OAHUM A0MNONAHUTENbHbIM Y4ebHbIM YacoM 13 BapMaTUBHOM YacTu 6a3ncHOro y4yebHoro
(o6bpa3oBaTenbHOro) naaHa no ¢usmKe.

MnaHupyembie pe3ynbTaTbl 0CBOEHMUA yuebHOro npegmera no Knaccam

7 kaacce

Yuamuiica HAyYUTCS:

coOmoiaTh mpaBuia OE30MacHOCTH M OXpaHbl Tpyda Mpu paboTe ¢ yueOHBIM M J1a0OpaTOPHBIM
00opyioBaHUEM;

MMOHUMATh CMBICII OCHOBHBIX (U3WYSCKUX TEPMHUHOB: (U3NYECKOE TeNo, (U3NISCKOE SBIICHUE,
(busnyeckas BeJIMYNHA, SAMHHUIIBI H3MEPCHUS,

pacro3HaBaTh MTPOOJIEMBbI, KOTOPHIE MOXHO pEIIUTh MPH TMOMOIIM (UIUIECKUX METOO0B;
aHAIM3UPOBATH OTIENbHBIC JTAINbl MPOBEIEHUS HMCCIENAOBAHUN W HHTEPIPETUPOBATH PE3YNIbTATHI
HaOJIIOIEHUH U OIBITOB;

CTaBHTh ONBITHI IO HCCICIAOBAHUIO (DU3MYECKUX SIBJICHUNW WM (PU3HYECKHX CBOWCTB Ten 0e3
WCIIOJIB30BAHUS TPSMBIX H3MEpPEHUH; TpH 3TOM (GOpMYIHpPOBaTH NpobieMy/3aiady y4eOHOro
OKCHEPUMEHTA; COOHMpATh YCTAHOBKY W3 MPEUIOKEHHOTO OOOpYIOBaHHS; MPOBOAUTH ONBIT H
(bopMyITUPOBATH BHIBOJIBI.

MMOHUMATh POJIb SKCIICPUMEHTA B MOJTy4CHUU HAYIHON MH(OPMAIUH;

MPOBOJIUTH TPSMBIC M3MEpeHHs (PU3MUECKUX BEIUYHH: BPEMsl, PAcCTOSHHE, Macca Tena, 00BeM,
cuila, TeMIepaTtypa, aTMoc(epHoe JaBJICHHE MPH 3TOM BEIOUPATh ONTUMABHBIA CIOCOO M3MEPECHHUS
Y HUCIIOJIB30BaTh MPOCTEUILINE METOIBI OLEHKH MOIPEIIHOCTEN U3MEPEHUH.



NPOBOJUTH HCCJICOBAaHUE 3aBUCUMOCTEH (PH3UYECKMX BEIUMYMH C HCIOIB30BAHHEM MPSIMBIX
U3MEPEHUI: TpH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBATh pPE3yJbTAThl I1OJy4EHHOM
3aBUCHUMOCTH (PM3UYECKMX BEIMYMH B BUJC TaOJMIl M rpaduKOB, IeiaTh BBIBOABI 110 Pe3yJbTaTaM
HCCJICIOBAHMS;

MIPOBOJIUTh KOCBCHHBIC M3MEPCHUS (PM3UYCCKUX BEIUYHH: IPH BHITIOJHCHUH H3MEPEHUN COOMpPaTh
IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CICAYs NPEIJIOKEHHOW HHCTPYKIIMHM, BBIYHUCIATH 3HAYCHHE
BEJIMYMHBI U aHAJIM3UPOBATH IMOTYYCHHBIC PE3YJIbTAThI C YISTOM 33aJaHHONM TOYHOCTH H3MEPEHHU;
AQHAJIM3UPOBATH CUTYAIIMH MPAKTHKO-OPHCHTUPOBAHHOIO XapaKTepa, y3HaBaTh B HHUX IPOSBIICHHE
W3YYCHHBIX (PU3UUCCKHUX SBIICHUN MM 3aKOHOMEPHOCTEH M MPUMEHSTh UMEIOIIUECS 3HAHUS JIJIS UX
OOBSICHEHHS;

MMOHUMATh TPUHIUIBI JEWCTBUS MAIIWH, MPUOOPOB M TEXHUYECKHX YCTPOWCTB, YCIOBUS HX
0€30I1aCHOI0 MCII0JIb30BaHUs B MIOBCEIHEBHOMN KU3HH;

WCIOJIb30BaTh MPH BBIMTOJIHEHUU YUEOHBIX 3a]]a4 HAYYHO-TIOMYJSIPHYIO JTUTEPATypy O (PH3UUCCKHX
SIBJICHHSIX, CIIPABOYHBIC MaTepHabl, pecypchl IHTepHeT.

yqamnﬁCﬂ MOJYYMT BO3MOKHOCTDb HAYUYUTDHCH:

0CO3HABAMb YEHHOCMb HAYYHBIX UCCAEO08AHUL, PONb (QU3UKU 8 pacuiupeHuu npeocmasgieHutl 0o
OKpYHCatouieM mMupe u ee 8K1a0 8 yiyyuleHue Kauecmea HCusHu;

CPABHUBAMb MOYHOCMb UBMEPEeHUs (QU3UYeCKux Geruyun no 6eluduHe UX OMHOCUMENbHOU
nO2PewHOCMU NPU NPOBEOEeHUU NPAMBIX USMEPEHULL

CAMOCMOAMENLHO NPOBOOUMb KOCBEHHble USMEPEeHUss U UCCIe008aHUS (DUUYECKUX BeUYUH C
UCNONBL30BAHUEM PA3TUYHBIX CNOCO008 UMepeHus QuU3UYecKux 6eaudun, 6vloupams cpeocmea
UsMepeHuss ¢ y4yemom HeoOX00uMOoU MOYHOCMU U3MepeHull, 0060CHO8bl8AMb 8bIOOP cnocoba
usMepenusl, a0eKk8amno20 NOCMAasIeHHoU 3a0aye, NPOBOOUMb OYEHK) 00CMOBEPHOCMU NOIYYeHHbIX
pe3yIbmamos;

B0CNPUHUMAMb UHGOPpMAYUIO U3UYECKO20 COOEPAHCAHUL 68 HAVHUHO-NONYIAPHOU Iumepamype u
Cpeocmeax Maccogol UHoOpMayuu, KpUMUYecKu OYeHU8ams NOJYYeHHYI0 UHopMayuo,
aHanu3upys ee cooepaicanue u OaHHvle 06 UCMOYHUKe UHDOpMaAyULL,

c030a8amv coOCMBEHHbIe NUCLMEHHbIE U YCHble CO0OWeHUs O QuU3UYeCKUX AIeHUAX HA OCHOGe
HEeCKONbKUX UCTMOYHUKO8 UHpOpMayuu, conposoxrcoams 6biICMynieHue npe3eHmayuel, Y4umvleasl
0cobeHHoCmuU ayoumopuu c6epCmHuUKos.

Mexanndeckue siBJICHUA
Yuawwuiicsa naywumes:

pacro3HaBaTh MEXaHUYECKHE SIBJICHUS U OOBSICHATH Ha OCHOBE UMEIOIIUXCS 3HAHUN OCHOBHBIE
CBOMCTBA WMJIM YCJIOBHS NMPOTEKAHUS 3TUX SBJICHUN: PAaBHOMEPHOE M HEPABHOMEPHOE JBUKCHHE,
OTHOCUTEIBHOCTh MEXaHMUECKOTO JIBHKEHUS, UHEPIUs, B3aUMOICHCTBUE TeN, Mmepeaadya AaBIeHUs
TBEPABIMU TEJIAMH, KUJKOCTAMHU M Ta3aMu, atMoc(epHOe AaBieHHUE, TUIaBaHHUE TEJl, PAaBHOBECHE
TBEPABIX TeJI, UMEIOIINX 3aKPEIJICHHYIO OCh BpaIleHUS

OIKCHIBAaTh W3YYCHHBIE CBOWCTBA Te€Jl U MEXaHHYECKUE SIBJICHMS, HCIOIb3ysS (QuU3HUecKue
BEIMYUHBL: TyTh, CKOPOCTh, Macca Tella, IJIOTHOCTh BEIIeCTBa, cuiia (CHJIa TSIKECTH, CHIIA
YOPYrOCTH, CHJa TpPEHUs), JAaBJIEHUE, KUHETHYECKas »JSHEprus, IOTCHUHUAIbHAasi »HEprus,
MexaHudeckas paboTa, wmexaHudeckas wmomHocTh, KIIJ[ npu coBepmeHuun paboTel ¢
HCIOJIb30BAaHUEM IIPOCTOr0 MEXaHU3Ma, IIPU ONUCAHUM IPAaBUJILHO TPAKTOBATH (PU3UUECKUN CMBICI
UCMOJb3yEMbIX BENUYMH, HMX OOO3HAUYEHHUS U EIWHULBI HW3MEpeHHs, HaXOIUTh (OPMYIIbI,
CBSI3BIBAIONINE JaHHYI (U3WYECKYI) BEIMYUHY C OPYTHMH BEIUYMHAMH, BBIYUCIATH 3HAUYCHUE
(bU3HYECKOI BEJIMYNHBI;

aHAJIM3MPOBATh CBOMCTBA TEJ, MEXaHUUYECKUE SIBJICHUSI M TPOLIECCHI, UCHOJIB3YS (PU3UUECKUE
3aKOHBI: 3aKOH COXPAaHEHUs JHEPrUH, 3aKOH BCEMUPHOrO TATOTEHUS, NPUHLMI CYNEPHO3ULIUNA CUJI
(HaxoXKJ1eHHe paBHOJEHCTBYIOIIEH CUJIbl), 3aKOH ['yka, 3akoH Ilackans, 3akoH ApXumena; pu 3TOM
pa3nuyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA M €0 MATEMAaTH4YeCKOE BBIPAKECHUE;

pemiath 3amayu, MCHONB3ys (Gu3nueckue 3akoHbl (3akoH ['yka, 3akon Ilackans, 3akoH
Apxumena) u ¢GopMyibl, CBs3bIBalOIIME (U3NUECKHE BEIMYUHBI (IIyTh, CKOPOCTh, Macca Tedna,
IUIOTHOCTh BEIIECTBa, CWIJA, JAaBJICHUWE, MeXaHndyeckas paboTa, MexaHuuyeckas MoiHocTb, KIIJ]
MPOCTOr0 MEXaHW3Ma, CHUJIAa TPEHHS CKOJBXKEHUS, KOd(D(PHUIMEHT TpEeHHs): HAa OCHOBE aHAIM3a
YCIIOBUS 33/1aud 3aMUCHhIBATH KPATKOE YCIOBHE, BBIICISATh (PU3NYECKHE BEIUYHMHBI, 3aKOHBI H



(dopMyIbl, HEOOXOIWMBIC IS €€ pEHICHHS, MPOBOAUTH pAaCUYeThl W OICHUBATH pPEaJbHOCTH
MOJTy4YEHHOT0 3HAYCHUS (PU3UUYESCKON BEITUIHHEIL.

Vyamuiicss HOJIYYHUT BO3MOKHOCTE HAYYHUTLCS:

° KCIIOJB30BATh 3HAHUSA O MEXAHMYECKUX SIBIIEHHSIX B IOBCEIHEBHOM >KHU3HH I 00€CIIeUeHHS
0e30IacHOCTH TIpH OOpaIeHUH C MPUOOpaMU U TEXHHYSCKUMHU YCTPOWCTBAMH, JJIS COXPaHCHHS
3I0pOBbsI U COOJIIOJIGHUSI HOPM SKOJIOTMYECKOT0 TMOBEACHUS B OKPYXKAIOIIEH cpene; MPUBOAUTH
MPUMEPBI MPAKTHYCCKOT0 HCIIONB30BaHMS (U3NYCCKUX 3HAHUM O MEXAaHUYECCKUX SBICHHUSIX W
(hbU3HYECKUX 3aKOHAX;

o pa3nuyaTh TPAHHIBI TPUMEHUMOCTH (PU3MYECKMX 3aKOHOB, IMOHHMATh OrPAaHUYCHHOCTH
WCIOJIb30BaHUs YaCTHBIX 3aKOHOB (3akoH ['yka, Apxumena u ap.);

TenjoBble ABJIEHUS

Yuwawuiicsa naywumes:

o pacro3HaBaTh TEIUJIOBBIC SIBIICHUS W OOBSCHATh HAa 0a3e HMMEIOIIMXCS 3HAHUH OCHOBHEIC
CBOWCTBA WJM YCJOBUS MPOTEKAHUS OTHX SBIEHUH: nuddysus, M3MeHEHHE o0beMa Teln MpHu
HarpeBaHuU (OXJIXKIACHHUH), OOJNbINAas CKHUMAEMOCTh Ta30B, Majias CXKHUMAEMOCTb JKHUIKOCTSH H
TBEPIBIX TEJN; TEIJIOBOE PABHOBECHE, arperaTHbIe COCTOSIHUS BEIIECTBA,

o AQHAJIM3UPOBATh CBOMCTBA TEJ, TEIJIOBBIE SBJIEHUS WU IPOLIECCHI, HCIIOIb3YS OCHOBHBIE
ITOJIOKEHUSI AaTOMHO-MOJIEKYJISIPHOI'O YYEHHS O CTPOCHMHM BEIIECTBA U 3aKOH COXPAHEHUS DHEPrUu;
o pas3iinyaTh OCHOBHBIE MPU3HAKU U3YYEHHBIX (PU3MUYECKUX MOJENeld CTPOEHUs ra3oB, JKUAKOCTEH
U TBEPIBIX TEIL;
o MIPUBOJUTH TPUMEPHl MPAKTUYECKOTO MCIOJIb30BaHUS (PU3MUECKUX 3HAHMM O TEMJIOBBIX
SIBJICHUSAX;

Yyamuiics MOay4YuT BO3MOKHOCTb HAYYUTHCA:
o UCIOJb30BaTh 3HAHHUS O TEIUIOBBIX SIBJICHUSAX B IIOBCEJHEBHOW JKHU3HU Uil OOecHedYeHUs

0e30macHOCTH TpU OOpalieHHH ¢ MpUOOpaMH M TEXHUYECKUMH YCTPONCTBAMH, Ui COXPaHEHUS
3JI0pOBBS M COOJIIOJIEHUSI HOPM 3KOJOTMYECKOI0 ITOBEJIEHHU SI B OKPYIKaloIlel cpee;

o pa3nuyaTh TPAHUIBl MPUMEHHUMOCTH (HU3NYECKHX 3aKOHOB, MOHHMATh OTrPaHUYEHHOCTH
MCIONH30BAHUS YaCTHBIX 3aKOHOB;

8 knace
IIpenmeTHbIe pe3yabTaThl
Yuawuica nayuumes:
o co0oaaTh MpaBuia OE30MACHOCTH U OXPAHBI TPyJAa MpU paboTe ¢ y4eOHBIM U J1ab0paTo pHBIM
000pyZIOBaHUEM;
o MMOHUMATh CMBICII OCHOBHBIX (DM3MYECKUX TEPMUHOB: (hru3nueckoe Teno, (husndeckoe sBICHHE,
¢bu3nyueckas BeJIMYMHA, €AMHULBI U3MEPEHHS;
J pacno3HaBaTh NpOOJIEMBl, KOTOPblE MOXXHO PEUIMTh IMpH MOMOIIM (PU3UYECKUX METOJOB;

aHAIM3UPOBATh OTNEIbHBIE JTalbl MPOBENCHUS HCCIENOBAaHUNW W HMHTEPIPETHPOBATH PE3YJIbTATHI
HaOJIIOJICHU U OIBITOB;

o CTaBHThH OIBITHI IO HCCJICAOBAHUIO (DU3NYCCKUX SBICHUW WMIM (PU3MUECKHX CBOWCTB Tei 0e3
WCIOJIb30BAHUS TPSMBIX HM3MEpPEHUH; Mpu SToM (HOPMYIHPOBATH MpodieMy/3aaady y4eOHOro
IKCHEPUMEHTA; COOMpATh YCTAHOBKY W3 MPEIJIOKEHHOrO OOOpPYIOBAaHHUS, IPOBOAUTH OIBIT U
(bopMyTUpPOBATH BHIBOJIBI.

J MTOHUMATh POJIb SKCIICPHMEHTA B MOJIydCHUU HAYIHOH MH(OPMAIUH;

o MIPOBOJIMTH MIPSAMBIC H3MEPEHUS (PU3MUECKUX BEJIMUYWH: CHJIa, TEMIIEPATypa, BIAXXHOCTh BO3AyXa,
HaIpsDKEHHUE, CHJIa TOKa, IMPU 3TOM BBHIOMPATh ONTHUMAJBHBIH CIIOCO0 M3MEPEHUS M HCIOJB30BATh
MPOCTEUIITNE METO/IbI OLI€HKHU MOTPEIIHOCTEN U3MEPEHUM.

J MPOBOJIMTh HWCCIICIOBAHNE 3aBUCHMOCTEH (U3NYCCKUX BEIUYHMH C HWCIOJIb30BAHUEM ITPSIMBIX
WU3MEPCHHI: TMPU ITOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHPOBATh pPe3yJbTaThl IOJyYCHHOM
3aBUCHMOCTH (PM3UYCCKHX BEIUYMH B BUJC TAOJUI[ U TpaUKOB, JCJaTh BBIBOJBI IO Pe3yJbTaTaM
UCCIICIOBAHHUS;

o MPOBO/IUTH KOCBEHHBIE H3MEPEHUS (PU3UYECKHX BEIWYMH: TPHU BBHINOJHCHUUW H3MEPEHUM
coOMpaTh OKCIEPUMEHTANBHYI) YCTAaHOBKY, CIEAyS TIPEAJIOKCHHONM WHCTPYKIUU, BBIYUCISTH



3HAYCHHUE BEJIMYUHBl W AHAIM3MPOBATH IIOJYYECHHBIE DPE3YJIbTAThl C YYETOM 3aJaHHOW TOYHOCTH
U3MEPEHUN;

. aHAJIM3UPOBATh CUTyallMM IPAaKTUKO-OPMEHTHPOBAHHOI'O XapakTepa, Yy3HaBaTb B HUX
IPOSIBJIICHUE H3YYEHHBIX (DM3MUECKUX SIBJICHUNH WM 3aKOHOMEPHOCTEH M NPUMEHSATh HMMeEIoLIHecs
3HAHUS U1 UX OOBACHEHUS;

o MOHUMATh TPUHIUIBI ACHCTBHS MalIMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, YCIOBUS HX
0€30I1acHOT0 M CIOJIb30BAHUS B TTOBCEHEBHOM JKU3HH,
o WCIOJIb30BaTh IPU BBITIOJIHEHWH YYEOHBIX 3a/lad  HAyYHO-TIOMYJISIPHYIO JIUTEPATypy O

(u3HYECKUX SBJICHUSIX, CIPABOYHBIC MAaTEPHAJIbI, pecypchl IHTEpHET.
Yyammiicss 1oJy4YUT BO3MOKHOCTE HAVUUTHCH:

o OCO3HABATh I[EHHOCTb HAyYHBIX HCCIIEOBAHNN, pOJIb (GU3UKHU B PACHIMPEHUH MPEACTABICHUN 00
OKpPY2KalOIlleM MUpPE U €€ BKJIaJ B yJIy4IlIEHUE Ka4eCTBA KU3HHU;
o UCIONb30BaTh MpPHUEMBbl MOCTPOCHUS (UINYECKUX Mojesed, Moucka Hu (HOpMYIHPOBKHU

JI0KA3aTeNbCTB BBIIBUHYTBIX THUINOTE3 M TEOPETUYECKUX BBIBOJOB HA OCHOBE OSMIIHMPUYECKU
YCTAHOBJICHHBIX (DaKTOB;

L4 CpaBHUBATb TOYHOCTb H3MCPCHMUA (1)I/I3I/I‘ICCKI/IX BEIMYMH [0 BEJIMYMHE HX OTHOCHUTEIHLHOMU
MOrp€IIHOCTU ITPU ITPOBECACHUHN ITPAMBIX HSMepeHI/II‘;I;
L4 CaMOCTOATCIIbHO IMPOBOJUTHL KOCBCHHLIC U3MCPCHHA U HCCICIOBAHUA (I)I/I?:I/I‘-IGCKI/IX BCJIIMYHUH C

UCIOJb30BAaHUEM PA3JIMYHBIX CIOCOOOB H3MEpeHHs (U3NUYECKUX BEJIUYUH, BHIOMpATh CpEICTBA
U3MEPEHHUS C yUeTOM HEOOX0AUMOM TOYHOCTH U3MEPEHU, 000CHOBBIBAThH BBIOOP Crioco0a u3MepeHus,
aJIeKBaTHOI'O IIOCTABJIEHHOM 3aJ1aue, IPOBOANUTh OLIEHKY JOCTOBEPHOCTH IOJIy4YE€HHBIX PE3YJIbTaTOB;
J BOCHpPUHUMATh MH(OpMALHIO (HU3UUECKOr0 COACP)KAHUS B HAYYHO-TIOMYJISIPHOM JuUTepaType u
cpelncTBax MaccoBoi MH(OpMaIMK, KPUTUUYECKH OLEHUBATH MOJIYYEHHYI0 HHPOPMAIUIO, aHATU3UPYS
ee coJlepKaHKe U JaHHbIE 00 HCTOUHUKE HH(OPMALINY;
. co3JaBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOICHUS O (PU3NYECKUX SBJICHHUIX HA OCHOBE
HECKOJIbKMX HCTOYHHUKOB HH(OpMAIMM, CONPOBOXKAATh BBICTYIJICHWE Mpe3eHTalMel, Yy4HUThIBas
O0COOEHHOCTH ayJUTOPUU CBEPCTHUKOB.

TemioBble siBJICHUS

Yuawutica nayyumes:
. pacro3HaBaTh TEIJIOBBIC SIBJICHUS M OOBACHATH Ha 0a3e HMEIOLIMXCS 3HAHUH OCHOBHBIE
CBOMCTBA WJIN YCJIOBUSI IPOTEKAHUS 3TUX SBJIECHUI: TEIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHEHCALINS,
IUIaBJIEHUE, KPUCTAJIJIM3alusl, KUIIEHNE, BIAXXKHOCTh BO3/yXa, pa3jMuYHbIE CIIOCOOBI TEIUION epeAayn
(TEnaonpoBOAHOCTb, KOHBEKIMS, W3JIyYEHHE), arperatHble COCTOSIHMS BEILECTBA, IOIJIOLIEHUE
SHEPruM TpU HUCHAPEHUU >KUJIKOCTH U BBIIEJICHHE €€ MNpH KOHJEHCAllUUM Iapa, 3aBUCHUMOCTD
TEMIIEPaTypbl KUIIEHUsI OT 1aBJICHUS;

o OIMCHIBaTh U3YUYECHHBIE CBOICTBA TEN U TENJIOBBIE ABJICHUS, UCIOJb3Ys] PU3NUECKHE BEIUUNHBI:
KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPrHs, TEMIIEpaTypa, YyAelbHas TEIUIOEMKOCTh BEIECTBA,
ylelibHasl TeIioTa IJIaBJIEHMs, y/AeldbHasl TElJoTa MapooOpa3oBaHMs, yJelbHas TEIUIOTa CrOpaHUs
TOIJIMBA, KO3((UIMEHT MOJEe3HOro NEeHCTBUSA TEMJIOBOrO JABMraTess; NMpH OMHCAHUM IPAaBUIBHO
TPAaKTOBaTh (HM3UUECKUI CMBICT UCIOJb3YEMBbIX BEIUYMH, UX 0003HAUEHHS U EIUHUILBI U3MEPEHUs,
HaxoAUTh (OPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C APYTMMM BEJIMYHMHAMU,
BBIUYUCIIATH 3HaU€HUE (PU3NUECKON BETMUMHBI;

o AQHAJIM3UPOBATh CBOWCTBA TeEJ, TEIUIOBBIE SBJEHUS M IMPOLIECCHI, HCIOJb3ys OCHOBHBIE
ITOJIOKEHUS AaTOMHO-MOJIEKYJIIPHOI'O YYEHHS O CTPOCHHUM BEILLECTBA U 3aKOH COXPaHEHUS YHEPIUH;

o pa3iuyaTh OCHOBHbBIE MPU3HAKU M3YUYEHHBIX (PU3NYECKUX MOJIENICH CTPOEHUS ra3oB, KUAKOCTEH
Y TBEPIBIX TEIL;

o MPUBOJAUTH TMPUMEPHl TPAKTHUYECKOTO WCIONb30BAaHUS (PU3UUYECKUX 3HAHUH O TEMJIOBBIX
SIBJICHUSX;

o pelaTh 3a7ayud, MCIOJb3ysl 3aKOH COXpPaHEHMs SHEPruu B TEIJIOBBIX Ipolieccax U (HOpMYIbI,

CBSI3BIBAIOIIME (PU3NUYECKUE BEIMYUHBI (KOTMUECTBO TEIUIOTHI, TEMIIEPATypa, YACIbHAS TEJIOEMKOCTh
BEIIECTBA, y/AeJbHAs TEIJIOTa IJIaBJICHHUS, yJAeJbHas TerjoTa mapooOpa3oBaHus, yjaellbHas TEIoTa
CrOpaHusl TOIIMBA, KOO(PQHUIIMEHT MOJIE3HOTO MEHCTBUS TEIJIOBOI'O JIBUTATEIs): HA OCHOBE aHAIIM3a
YCIIOBUS 3aJa4d 3allAChIBATh KPAaTKOE YCIOBHE, BBIACHATh (DU3MUECKHE BEIMYUHBI, 3aKOHBI H



¢dopMynbl, HEOOXOAMMBIE [UIsI €€ pEeLIeHHs, HPOBOAUTH pacyeTbl U OLEHUBATh PEAJbHOCTh
MIOJy4YEHHOT0 3Hau€HUs (PU3NYECKON BETUUHUHBI.

Y4ammiics nony4uT BO3MOXKHOCTb HAYUUTHCS:
. UCIOJb30BaTh 3HAHHUS O TEIUIOBBIX SIBJICHUSAX B IIOBCEIHEBHOW JKMU3HU Uil OOecHedYeHUs
Oe3omacHOCTU TMpH OOpallleHuu ¢ MpubopaMu M TEXHUYECKUMHU YCTPOMCTBAMHM, IJII COXPAHEHMUS
3]I0pOBbSI U COOJIOZAEHHS HOPM HKOJIOTMUECKOrO IOBEICHUS B OKpYyXKalouled cpene; NMpUBOAUTDH
IIPUMEPBl HKOJIOTUYECKUX IOCIEACTBUI pabOThl ABUTaTeiaed BHYTPEHHErO0 CroOpaHMsl, TEIJIOBBIX U
TUAPO3JIEKTPOCTAHIINI;
o pa3nuyaTh TPaHUIBl MPUMEHUMOCTH (U3NYECKHUX 3aKOHOB, MOHMMATh BCEOOLIMI XapakTep
(byHIaMEHTAIbHBIX (U3NYECKUX 3aKOHOB (3aKOH COXPAaHEHHUS SHEPruu B TEIUIOBBIX Mpoleccax) U
OrPaHUYEHHOCTh UCIIOIb30BAHMS YACTHBIX 3aKOHOB;
o HAXOAMUTh aJEKBATHYIO MPENJIOKEHHON 3a7aue (PU3NUECKy0 MOJIENb, pa3peliaTh IpooIeMy Kak
Ha OCHOBE HMEIOIMXCS 3HAHMM O TEIUIOBBIX SIBJIEHUSAX C HCIOJIb30BAaHUEM MAaTEMAaTHYECKOIO
anmnapara, Tak U Ipy ITOMOIIA METO/I0B OLIEHKH.

DJIeKTpUYecKHe U MATHUTHbBIE SIBJICHUS
Yuawuiica nayuumes:
® pacro3HaBaTh JIEKTPOMATHUTHBIEC SBJICHUS M OOBSACHATH HA OCHOBE UMEIOIIUXCS 3HAHUI OCHOBHBIE
CBOMCTBA WJIM YCJIOBUS NMPOTEKAHMS ITHX SBJICHUMN: 3JIEKTpU3aLUsl Tell, B3aUMOJECICTBUE 3apsoB,
JNEKTPUUECKUN TOK U €ro JeicTBUs (TEIIoBOE, XMMHYECKOE, MarHUTHOE), B3aUMOJEUCTBHUE
MarHuTOB, JA€HCTBME MATHUTHOI'O MOJI HA MPOBOJHUK C TOKOM, MPSIMOJIUHENHOE paclpoCTpaHEHUE
CBETa, OTPaKEHUE U MPEIOMIICHHE CBETA.
o COCTaBJIATh CXEMbI 3JIEKTPUUYECKUX LENEN C MOCIEA0BATEIbHBIM U NMAaPAJIIIEIbHBIM COCAUHEHUEM
AIIEMEHTOB, pa3/nyasl YCJIOBHBIE O0O3HAUEHHUS DIIEMEHTOB AJIEKTPUYECKUX IIenel (MCTOYHHK TOKa,
KJIFOY, PE3UCTOP, PEOCTaT, JAMIIOUKA, aMIIEPMETP, BOJIbTMETP).

o UCIOJIb30BaTh ONTHYECKHE CXEMBI IS IMOCTPOCHHS HM300paKCHHU B IJIOCKOM 3epKalie H
cobuparoleit JTuH3e.
o OMMUCBIBATh HU3YUYCHHBIC CBOMCTBa TCJI, HCIIO0JIb3Ys (bI/ISI/I‘-IeCKI/IC BCJINYUHBI: BHeKTpI/I‘-IGCKI/Iﬁ

3apsl, CHJIa TOKA, DJJEKTPUYECKOE HAINPSHKEHUE, DIIEKTPUYECKOE CONPOTUBIIEHUE, YIEIbHOE
COMPOTUBIICHHE BEIIECTBA, paboTa 3JIEKTPUUECKOTr0 MOJIsI, MOIHOCTh TOKA, (DOKYCHOE PacCTOSIHUE U
ONTHYECKasl Cuja JIMH3bI, NPH OMHCAHUU BEPHO TPAKTOBATH (U3NYECKUN CMBICI HCHOJIb3yEMbIX
BEJIMYUH, UX OOO3HAYEHMsS] M EIWHUIBI U3MEPEHUs; HaXOAUTh (DOPMYJBI, CBS3BIBAIOILINE JaHHYIO
(bU3NYECKYI0 BEIMYUHY C IPYTUMU BEIUYUHAMH.

o aHaAJIM3UPOBATH MPOLIECCHI, UCTIOIb3YS (PU3NUECKUE 3aKOHBI: 3aKOH COXPAaHEHUS AJIEKTPUUECKOI 0
3apsaa, 3akoH Oma i ywyacTka menu, 3akoH JDkoynsa-JIleHma, 3akoH HpSIMOJMHEWHOIO
pacrpoCTpaHEHHs CBETa, 3aKOH OTPAKECHUS CBETA, 3aKOH IPEJIOMJICHUS CBETa; IIPU 2TOM pPa3IvyaTh
CIIOBECHYIO (POPMYIIMPOBKY 3aKOHA M €0 MAaTEMaTHUECKOE BbIpa)kEeHHE.

o NPUBOAUTH  TNPUMEPbl  NPAKTUYECKOrO  MCIOJNb30BAHMS  (PU3MYECKUX  3HAHUH O
JJIEKTPOMArHUTHBIX SIBJICHUSX
o pelarthb 3aa4u, UCIoNIb3ys (pu3nUeckue 3aKoHbl (3akoH OMa /JI yyacTKa LenH, 3aKoH Jxoys-

JleHnla, 3aKOH MPSMOJIMHEHHOrO paclHpOCTpAaHEHHUs CBETa, 3aKOH OTPa)XKEHUs CBETa, 3aKOH
MpenoMIIeHHs cBeTa) U (OpMyIbl, CBSI3bIBAIOIIME (GU3NUECKUE BEIUYMHBI (CHJIa TOKA, HJIEKTPUIECKOEe
HampsuKEHHE, DJJIEKTPUUECKOE COMPOTHBJIICHUE, YIEIbHOE COMPOTHUBIECHUE BEIIeCTBa, paboTa
ANEKTPUYECKOTO OIS, MOITHOCTh TOKA, (DOKYCHOE pAacCTOSTHUE M ONTHYECKAasl Chjla JTMH3BI, (OPMYJIbI
pacdera 3JEKTPUYECKOrO COINPOTHUBJIEHMS IPH IOCIEIOBATEIbHOM M IIApaUIEIbHOM COEIUHEHUU
MIPOBOJTHUKOB): Ha OCHOBE aHajlu3a YCJIOBHUS 3aJauyM 3alKChIBATh KPAaTKOE YCJIOBUE, BBIIACIATDH
¢busnyecKue BEINYNHBI, 3aKOHBI U (OPMYJIIbI, HEOOXOAMMBIE JIJISl €€ PeIleHUs, IPOBOAUTH PacCueThl U
OLIEHUBATh PEATHHOCTh MOTYYEHHOT0 3HAUCHUS (PU3NIECKOM BETMUUHEI.
Yyammiicsi MOAYyYUT BOZMOKHOCTh HAYUUTHCS .

. WCIOJIb30BaTh 3HAHMS 00 DJIGKTPOMAarHUTHBIX SIBJIGHUAX B TOBCEIHEBHOM JKM3HU JUIA
obecrieueHusi 06€30MACHOCTU TPU OOpaIleHUH C MpUOOpaMH U TEXHHUYECKHMMH yCTPOWCTBAMH, IS
COXpaHEHHs 3/I0POBbS U COOJIOJECHUS HOPM SKOJOTMYECKOro TMOBEICHUS B OKpYyXKalolled cpene;
MIPUBOIUTD MPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX U3JIy4€HUHN Ha )KUBBIE OPraHU3MBI;




J pas3nyaTh TPaHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHHMMAaTh BCEOOLIMH XapakTep
(byHIaMEHTAJIBHBIX 3aKOHOB (3aKOH COXpaHEHHUsS SJEKTPUYECKOro 3apsija) U OrpaHMYEHHOCTb
UCIIOJIb30BAaHUS YaCTHBIX 3aKOHOB (3akoH OMa 17151 ydyacTKa Lenu, 3akoH Jxoyssa-JIenua u np.);

. UCIOJb30BaTh MNPUEMBbl MOCTPOEHUS (GU3NYECKUX Mojened, mnoucka u (HopMyIHpOBKU
JI0Ka3aTelIbCTB BBIJBUHYTBHIX THIOTE3 U TEOPETUYECKUX BBIBOJAOB Ha OCHOBE 3SMIIMPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

9 knace
IIpeamMeTHbIE pe3yJIbTaThI
Boinycknuk nayuumes:
. co0JIIOAaTh TIpaBHiIa OE30MACHOCTH M OXPaHBI TPy/Aa MpU padoTe C y4eOHBIM U Ja00paTOPHBIM
000pyIOBaHUEM;
. MOHUMATh CMBICT OCHOBHBIX (PU3MUYECKHX TEPMUHOB: (HU3MUECKOE TEJO, (PU3NUECKOE SBICHUE,
¢bu3nuecKkas BeNMYMHA, SAMHULBI U3MEPEHHUS;
. pacrmo3HaBaTh MPOOJEMBI, KOTOPbIE MOXKHO PEIIMTh INpU IOMOINM (H3UYECKHX METOJIOB;

aHAJIM3UPOBATH OTHENbHBIE JTallbl MPOBEIEHUS HCCIEAOBAaHUNM U HUHTEPIPETUPOBATH PE3YJIbTAThI
HaOJIIOJICHU U OIBITOB;

. CTaBUTH OIBITHI [0 KCCIEAOBAHUIO (PU3MUECKUX SIBICHUU MM (U3MUYECKUX CBOWCTB Ten 0e3
WCIOJIb30BAHUSA TMPSMBIX HM3MEPEHU; mpu 3SToM (HopMynupoBaTh mpodiemMy/3agady ydeOHOTO
OKCHEPUMEHTA; COOUpaThb YCTAaHOBKY W3 MPEIIOKEHHOro O0OpYyIOBaHUS; IMPOBOJUTH ONBIT U
(bopMyTUpPOBATH BHIBOJIBI.

. MOHUMATh POJIb FKCIIEPUMEHTA B MOJIy4YE€HUU HAYYHON HH(pOpMAIUY;

. MPOBOAUTH MPSMbIE U3MEPEHUsT PU3NYECKUX BEIMYMH: BPEMsl, PACCTOSHUE, Macca Tena, 00beM,
cujla, TeMIlepaTypa, aTMocepHoe JaBieHHE, BIAXKHOCTb BO3JyXa, HaNpsHKeHUe, Ccuila TOKa,
panvanroHHbI (OH (C HCIIOJIB30BAHMEM JO3MMETpa); IPU 3TOM BBIOMPATh ONTHUMAJIbHBIA CI1OCOO
W3MEPEHUS U UCMOJIb30BaTh MPOCTEHIIINE METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEPEHUH.

. MPOBO/IUTH HWCCIIEOBAHNE 3aBUCHMOCTEH (U3NYECKUX BEIUYHMH C HWCIOJIb30BAHUEM ITPSIMBIX
WU3MEpPEeHHI: TPH DJTOM KOHCTPYHPOBATh YCTAaHOBKY, (HUKCHPOBATH pPE3yJIbTaThl IOMyYEHHOU
3aBUCHUMOCTH ()M3MYECKUX BEIUYMH B BUIEC TAONUIl U TpaduKOB, AeTaTh BHIBOJALI MO pe3yJbTaTaM
UCCIIEZIOBAHUS;

. MPOBOJIUTh KOCBEHHBIE H3MEpEHUs (U3MYECKUX BEIWYUH: TMPU BBITIOJHEHUU HW3MEPECHUU
coOMpaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY, CJIEIys MPENI0KEHHOW MHCTPYKIUHU, BHIUUCIATH 3HAUEHUE
BEJIMYMHBI U aHAJIM3UPOBATH MOJIYYE€HHBIE PE3YJIbTAThI C YUETOM 3aJaHHOW TOYHOCTH U3MEPEHUI;

. aHAJM3UPOBATh CUTyallMd MPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa, y3HaBaTb B HUX
MIPOSIBJICHHE HM3YyUYECHHBIX (M3MUYECKUX SBJICHUM WM 3aKOHOMEPHOCTEH M TMPUMEHATh HUMEIOUIHecs
3HAHUS U1 X OOBSCHEHUS;

® INIOHUMATb HNPUHIHUIIbI HeﬁCTBHH MaliuH, HpI/I60pOB Hn TCXHUYCCKHUX YCTpOﬁCTB, YCJI0OBUA UX
0€30MacHOr0 UCHOJIb30BAHUS B HOBCGHHeBHOﬁ KH3HU,
® HCIIOJIb30BAaTh IIPpU BBINIOJHCHUH yT-I€6HBIX 3ala4 HAYYHO-IOMYJIAPHYIO JIMTEPATYPY O

(u3HYeCcKUX SABJICHUSIX, CIPABOYHBIE MAaTEPHAIIbI, pecypchl UHTEpHET.
BbIlyCKHUK MOJIYYUT BO3MOXKHOCTh HAYYUTHCS:

. 0CO3HAaBaTh I[EHHOCTh HAYYHBIX UCCIEOBAHUH, pOSIb (PU3UKHU B pacIIMpPEHUH MpeACTaBlIeHU 00
OKPY’KaIOILIEM MHUPE U €€ BKJIAJ B YJIy4YLICHUE KaueCTBA )KU3HU;
. UCIONb30BaTh MpPUEMBbl MOCTPOCHUS (GU3NYECKUX MOJenel, moucka u (HOopMyIHpOBKH

JI0Ka3aTeJIbCTB  BBIABUHYTBIX TMIOTE€3 M TEOPETUYECKMX BBIBOJJOB HAa OCHOBE OSMIIMPUYECKU
YCTaHOBJIEHHBIX (DAKTOB;

. CpaBHMBATh TOYHOCTh H3MEpEHUs (PU3NYECKUX BEIUYUH 10 BEIUYMHE WX OTHOCHUTEIHHOU
MOIPELIHOCTHU MIPU MPOBENECHUH MPSAMBIX U3MEPEHUN;
. CaMOCTOSITENTFHO MPOBOANTh KOCBEHHBIE M3MEPEHUSI M W CCICAOBaHUS (PU3UUYECKUX BEIUYUH C

UCIIOJIb30BAaHUEM DPA3JIMUYHBIX CIOCOOOB H3MEpeHHs (U3NYECKUX BEIUYMH, BBIOMpATh CpencTBa
U3MEpEHUs C YUEeTOM HeO0OXOAMMON TOYHOCTH M3MepeHHil, 000CHOBBIBATh BHIOOp crioco0a U3MEpeHus,
aJIeKBaTHOT'O TIOCTaBJIEHHOM 3ajjaue, TPOBOAUTH OLIEHKY JOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaTOB;

. BOCIIPUHUMATh MH(pOpMAIUIO (PU3UYECKOr0 COJACpKaHUS B HAyYHO-TIOMYJSPHON JUTEepaType U
cpencTBax MaccoBod WMH(oOpMaIy, KPUTHUECKH OIEHUBATh MOJYYCHHYIO MH(OpMAIHIO, aHATH3UPYS



ee coJlep)KaHMe U IaHHbIe 00 UCTOYHUKE HH(POPMALIUK;

. C03/1aBaTh COOCTBEHHBIE IMCbMEHHBIE U YCTHBIE COOOIIEHUS O (PU3NUECKUX SIBJICHUAX HA OCHOBE
HECKOJIbKMX HWCTOYHUKOB WH(GOPMAILlMU, COMPOBOXKAATh BBICTYIJICHHE MpPE3EHTAI[UeH, Y4HUTHIBas
0COOEHHOCTH ayIUTOPUU CBEPCTHUKOB.

Mexanuveckue siBJIeHHUS

Buinycknux nayuyumes:

. pacrno3HaBaTh MEXaHHYECKHE SIBIICHUS U OOBSICHATH HA OCHOBE MMEIONINXCSl 3HAHUN OCHOBHBIC
CBOMCTBA MJIM YCJIOBMS ITPOTEKAHUS 3THUX SIBJICHUI: pABHOMEPHOE U PAaBHOYCKOPEHHOE NMPSAMOIMHENHOE
JNBUKEHUE, OTHOCHUTEIIHOCTh MEXaHMUYECKOr'o JBWKEHHUS, CBOOOJHOE IMaJeHHE TeJ, PaBHOMEpPHOE
IBUKEHHE TI0 OKPY>KHOCTH, PEaKTHBHOE IBIDKEHHE, KojeOaTeapbHOe JBUKEHHE, PE30HAHC, BOIHOBOE
JNBUKEHUE (3BYK);

. ONKCHIBATh W3YYEHHBIC CBOWCTBA TEJ W MEXAaHWYECKUE SBIICHUS, HMCIOJB3YS (U3NUECKHE
BEJIMYUHBL: MYTh, IEPEMEILEHHE, CKOPOCTh, YCKOPEHHE, TepHo ] o0pallieHus, cuiia (Cuiia TSKECTH, CUia
YOPYroCTH, CHJIa TpPEHHs), HUMIIYJbC Teja, KUHETUYEeCKass DSHEprusi, MOTEHUHAIbHAs DSHEpPrus,
aMIUTTYyAa, TMEepPUOJl M 4YacToTa KoJIeOAaHWU, JJIMHA BOJHBI M CKOPOCTh €€ PacHpoCTpaHEHHUs; Ipu
ONMHMCAHUH TPABUIBLHO TPAKTOBATh (PU3WYECKUU CMBICI HCIOIB3YEMBIX BEIMYHMH, UX O0O3HAYEHUS U
€IMHUIIBI U3MEPEHUs, HAXOAUTh ()OPMYJIbI, CBSA3BIBAIOIINE TAHHYIO (DU3UUECKYIO BETUYUHY C IPYTUMHU
BEJIMYMHAMU, BBIYUCIISATH 3HaUeHHE (PU3HUECKON BEIUYNHBL;

. aHAJIM3UPOBATH CBOMCTBA TeJl, MEXaHHMYECKHUE SIBJICHUSA U IPOLECCHI, UCHOIb3Ys (u3nueckue
3aKOHBI: 3aKOH COXpPaHEHUsl SHEPIruM, 3aKOH BCEMHUPHOI'O TATOTEHUS, MPUHIUI CYNEpPHO3ULHUH CHII
(maxoxxnenne paBHoaeicTBytomen cuiel), I, II u I 3akonsr HetoTOHA, 3aKOH COXpaHEHUS] UMITYJIbCA,
3akoH ['yka; mpu 3TOM pasinyaTh CIOBECHYIO (OPMYJIMpPOBKY 3aKOHA M €ro MaTeMaTH4eCKOe
BBIPAXKEHUE;

. pa3nuyaTh OCHOBHBIC MPU3HAKH HU3YYCHHBIX (U3MUECKUX MOJeNeil: MaTephalbHas TOYKa,
HMHEpLHaIbHAs CUCTEMA OTCUETa;
. pemiaTh 3a7add, HCIONb3ysd (U3HUECKne 3aKOHBI (3aKOH COXpAaHEHUS DJHEPruu, 3aKOH

BCEMUPHOTO TAroTeHus, npuHuun cynepnosuuun cui, I, II u III 3axkonsl HeroTOHA, 3aKOH COXpaHEHUs
uMIyiabca, 3akoH ['yka) u ¢opmyibl, cCBs3bIBatolMe (GU3NUECKUE BEIMYUHBI (IIyTh, CKOPOCTb,
YCKOpEHHE, CHJla, MUMIYJIbC Tela, KUHETHYecKas HHeprusi, MOTeHLMaJbHas SHEprus, aMIUIMTYAa,
NEepHoJ U YacToTa KOoJeOaHWH, JUIMHA BOJHBI M CKOPOCTh €€ PacIpOCTpaHEHMs): HA OCHOBE aHAJIM3a
YCJIOBUS 3aJlauyl 3alIUChIBAaTh KPATKOE YCIOBHUE, BBIICATh (PU3NUECKUE BEIIMYMHBI, 3aKOHBI U (POPMYJIHI,
HEOOXOIUMBIE IS €€ peIIeHUs, IPOBOAUTE PacueThl U OL[EHUBATH PEAbHOCTh MOIYYEHHOT'0 3HAUCHHS
(bu3NYeCKOi BETUYHUHBI.

BbINYCKHUK MMOTYYUT BO3MOKHOCTh HAYUUTHCS:

. UCIOJb30BaTh 3HAHUS O MEXAaHWYECKHX SBJICHUAX B MOBCEIHEBHOHN >KM3HU Ui 0OecredeHUs
0e30macHOCTH IpU OOpallleHMH C NpuOOpaMM M TEXHMUYECKUMHU YCTPOMCTBaMHU, AJI1 COXpPaHEHMS
3I0pOBbSI U COOJIIOIEHUST HOPM DKOJIOTMYECKOrO IIOBEAEHUS B OKpY’Kawolleil cpene; NpUBOAUTH
IpUMEPBl TMPAKTUYECKOIO0 MCIOJIb30BaHUS (U3MUECKUX 3HAHUH O MEXaHMYECKUX SBJICHUAX W
¢u3nuecKux 3aKOHAaX; IpPUMEpPbl  HCIOJIb30BAaHUS  BO30OHOBISEMBIX HCTOYHHUKOB  3HEPrHH;
9KOJIOTUYECKUX MOCIIEACTBUM NCCIEI0BAHUS KOCMUYECKOT O IIPOCTPAHCTB;

. pasnyaTh TPAaHULBl MPUMEHUMOCTH (U3UYECKUX 3aKOHOB, NOHMMATh BCEOOIIMH XapakTep
(yHIaMEHTAJIbHBIX 3aKOHOB (3aKOH COXpPaHEHHs] MEXaHUYECKON SHEPrUH, 3aKOH COXPaHEHUs UMITyJIbCa,
3aKOH BCEMHPHOIO TATOTEHMs) U OrPaHMYEHHOCTh HMCIIOJb30BAHUS YAaCTHBIX 3aKOHOB (3akoH I'yka u
ap.);

. HaXOIUTh AJIEKBAaTHYIO MPEIJIOKEHHON 3a7aue (pU3NYECcKyr0 MOJeIb, pa3pemars nIpoldiaeMy Kak
Ha OCHOBE MMEIOIIMXCS 3HAHMM IO MEXaHUKE C MCIOJIb30BAaHUEM MATEMATHUUECKOIO ammapara, Tak U
IIPU IOMOILIU METO/I0B OLIEHKH.

JJIeKTpHYecKHe H MAaTrHUTHbIE SIBJICHUS

BbINyCKHUK HayIUTCSL:

. pacro3HaBaTh 3JIEKTPOMAarHUTHBIC SIBJIEHUS WU OOBSICHATh HAa OCHOBE MMEIOIIUXCS 3HAaHUMN
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS NPOTEKAHUS 3TUX SIBJICHUI: JJIEKTpU3aLUs Tell, B3aUMOJEHCTBUE
3aps/10B, IEKTPUUECKUN TOK U €ro JEeHCTBUS (TEIIOBOE, XUMUYECKOE, MATHUTHOE), B3aUMOJEHCTBUE
MarHuTOB, 3JEKTPOMArHUTHAsl MHAYKIMS, NEHCTBUE MArHUTHOIO IOJII HA MPOBOJHMUK C TOKOM M Ha
JIBUKYIIYIOCS 3apsDKEHHYIO 4YacTUIly, JEHCTBHE DJIEKTPUYECKOro MOJIs Ha 3apsHKEHHYI0 4acTUlly,




JIEKTPOMArHUTHBIE BOJIHBI, MPSAMOJUHEHHOE pacHpOCTpaHEHUE CBETA, OTPAXKEHHE U IPEIOMIICHUE
CBETa, AUCIIEPCHUS CBETA.

. OIMCHIBATh M3YYEHHBIE CBOICTBA TeJl M 3JIEKTPOMATrHUTHBIE SBJICHHUS, UCIONb3Ys (huzndyeckue
BEJIMUYMHBL: CKOPOCTb 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U 4acTOTa CBETA; IPU ONMCAHUU BEPHO
TPaKTOBaTh (PU3NYECKUH CMBICT HMCIOJB3YEMBbIX BEJIMYMH, UX OOO3HAYEHHS U EIUHULBI U3MEPEHHS;
HAXOAUTh (hOPMYIIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUYECKYIO BEIMUMHY C JPYTUMH BETMUUHAMU.

. aHAJIM3UPOBATh CBOICTBA TeJ, DJIGKTPOMAarHUTHBIE SBJICHHUS M IMPOLECCHI, HCHOJIb3YS
¢u3nyeckne 3aKOHBI: 3aKOH COXpPAaHEHHsS JJEKTPUYECKOro 3apsdfa, 3aKOH MPSIMOJIMHEHHOro
pacrpocTpaHEeHMsl CBETa, 3aKOH OTPa)KEHUS CBETAa, 3aKOH IPEIOMJIEHUS CBETAa; IPU 3TOM DPa3InyaTh
CIIOBECHYIO (POPMYIMPOBKY 3aKOHA M €0 MaTEMaTHUECKOE BhIpa)kKEHHE.

. MPUBOJAUTH  MPUMEPHl  TPAKTUYECKOTO  HCIONB30BAHMS  (PU3MYECKUX  3HAHUH O
AIEKTPOMArHUTHBIX SIBJICHUSX
. pemath 3ajadd, UCTOJb3ys (PU3MYecKne 3aKOHBI (3aKOH MPSIMOJIMHEHHOT'O PacCIpOCTPaHCHHUS

CBETa, 3aKOH OTPAKCHUS CBETA, 3aKOH INPEIIOMJICHHs CBeTa) M (hOpMYyIIbl, CBs3bIBAIONIME (pU3MUYECKHe
BEJIIMYMHBI (CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YacTOTa CBETA,): HA OCHOBE aHAJIM3a
YCIIOBHSA 33[]a4H 3aIMCHIBATh KPATKOE yCIOBUE, BBIACIATh (PU3MUECKUE BETHUUHBI, 3aKOHBI M (POPMYIIBI,
HEOOXOIUMBIE IS €€ pEeIIeHUs, IIPOBOANTH PACUeThl U OL[EHUBATH PEAbHOCTH MOTYYEHHOT'0 3HAUCHHS
(bU3N4ECcKOi BETUUNHBI.

BbINyCKHUK MOJIYYUT BOBMOKHOCTb HAYYUTHCS:

. UCIIOJIb30BaTh 3HAHUS 00 3JIEKTPOMArHUTHBIX SBIEHMAX B IIOBCEAHEBHOW JKM3HM I
obecrieueHusi 0e30macHOCTU MpH OOpalleHud ¢ OpubopaMu M TEXHUYECKUMH YCTPOWCTBaMH, IJIs
COXPAaHEHHUS 310pOBbS M COOJIIOACHUS HOPM HKOJOTMYECKOrO IIOBEICHHS B OKpYXKalolled cpene;
MIPUBOJIUTH MPUMEPHI BIUSHUS SJICKTPOMAarHUTHBIX U3JIy9YCHUH Ha )KUBBIE OPraHU3MEI,

. pas3yMyaTh TPAaHUIBl MPUMEHUMOCTH (PU3MYECKUX 3aKOHOB, IOHHMAaTh BCEOOLIMI XapakTep
(byHIaMEHTAJIPHBIX 3aKOHOB (3aKOH COXPaHEHMs JJIEKTPUYECKOrO 3apsga) U OrpaHMYEHHOCTb
UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB,;

. UCIIOJIb30BaTh TIPUEMBl TIOCTPOCHUS (HU3MUYECKHX MOJeJeH, Moucka MU (OPMYIHPOBKHU
J0Ka3aTeNbCTB BBIIBUHYTHIX THIIOTE3 W TEOPETHYECKHX BBHIBOJOB HA OCHOBE OMITUPUYECKH
YCTaHOBJICHHBIX (DAaKTOB;

. HaXOJIUTh AJICKBATHYIO MPEJIOKEHHON 3a/1a4e (PU3NYECKyI0 MOEIb, pa3penaTs npooieMy Kak
Ha OCHOBE UMEIOIINXCS 3HAHUI 00 3JIeKTPOMAarHUTHBIX SIBIICHHUSX C UCITOJIb30BAHUEM MAaTEMaTHYECKOTO
amrmapara, Tak ¥ IIp1 HOMOIIM METO/I0B OI[CHKH.

KBaHToBbIE sIBJIEHHS

BbImycKHUK HayduTCS:

. pacro3HaBaTh KBAaHTOBBIC SIBJICHUSI M OOBSCHITH Ha OCHOBE MMEIOIIMXCS 3HAHUH OCHOBHBIC
CBOIMCTBA WJIM YCJIOBUS MPOTEKaHMs ITHX SBJICHUH: €CTECTBEHHAs M MCKYCCTBEHHAs! PaJlOaKTUBHOCTH,
-, B- ¥ y-M3my4eHus, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTpa U3JIydeHHs aTOMa;

. ONMCHIBATh M3yYEHHBIC KBAHTOBBIC SIBJIICHUS, HMCIONB3YS (DM3NYECKHE BEIMYHMHBL: MacCOBOE
YHCII0, 3apsloBO€ 4YHCIIO, MEpUOA Ioiypacnana, >Heprus (OTOHOB; NPH ONHUCAHUM IPABUIBHO
TPAaKTOBaTh (PU3MUECKHH CMBICI HCIHOJIb3YEMbIX BEIWYHMH, UX OOO3HAUEHUS M E€IUHMIIBI U3MEpPEHMUS;
HaXOOUTh (OPMYJbI, CBS3BIBAIOLIME JAaHHYIO (PU3MYECKYI0 BEIMYHMHY C JPYTMMH BEIWYMHAMU,
BBIYUCIIATH 3HAUYCHNE (PU3UIECKON BETMUNHBL;

. aHAJIM3UPOBATH KBAHTOBBIC SBIICHUS, HCIONB3YS (pU3MYecKWe 3aKOHBI W IIOCTYJATHI: 3aKOH
COXPAaHEHUsI JHEPIUH, 3aKOH COXPAHEHHs OHIIEKTPHUYECKOTO 3apsiga, 3aKOH COXPAHEHHS MacCOBOTO
qHcia, 3aKOHOMEPHOCTH W3Jy4eHHs M IOTJIOIIEHUS CBETa aTOMOM, IIPU 3TOM pPa3inyaTh CJIOBECHYIO
(bOopMyYIMpPOBKY 3aKOHA M €0 MAaTEMaTUYECKOE BBIPa)KEHUE,;

. pa3nu4aTb OCHOBHBIC IPU3HAKM IIJIAHETAPHOM MOJEIM aTOMa, HYKJIOHHOW MOJEIU aTOMHOIO
Aanpa;
. NPUBOJMUTHh NPUMEPHl MPOSABIECHHUS B NOPUPOAE M  IPAKTUYECKOrO0  HCIIOIb30BAHUS

PaAOaKTUBHOCTH, SIIEPHBIX U TEPMOSIAEPHBIX PEAKIUH, CIIEKTPAIIBHOIO aHAJIN3A.

BbIITyCKHUK MOJYYUT BO3MOKHOCTb HAYUYUTHCS:

. UCIIOJIb30BaTh MOJyYEHHbIE 3HAHUS B TOBCEIHEBHOW JKM3HU NPH OOpaIEHHH C MpUOOpaMHu U
TEXHUYECKMMHM YCTPOMCTBAMU (CUETYMK HMOHM3UPYIOIIMX YacTUL, AO3UMETP), Uil COXPAaHEHUs
3JI0pOBBSI U COOJIIOJIEHUSI HOPM 3KOJIOTMYECKOr0 TOBEIEHUS B OKPYXKalOLIeH cpee;

. COOTHOCHUTH SHEPTHIO CBS3H aTOMHBIX sijiep ¢ 1eeKTOM MacChl;




® MNPUBOAUTE NPUMEPLI BJIMAHUA PaJUOAKTHBHBIX HSHYT-ICHI/Iﬁ Ha KHMBBIC OpraHU3MBbI; ITOHUMATb
MIPpUHIUIT I[Cf/iCTBPI)I JO3UMETPpa U pa3jinvaThb yCJIOBHUA €TI0 UCIIOJIb30BaAHUA,

. NOHMMAaTh HKOJIOTMYECKHME MpOoOJeMbl, BO3HUKAIOIIME TMPU HCIOIH30BAHHUH aTOMHBIX
AJIEKTPOCTAHIIMM, W TYyTH PEIICHUs] STUX MPOoOJieM, MEPCHEKTHUBBI MCIIOJIb30BAHUS YIIPABJISIEMOTrO
TEPMOSIEPHOTO CHHTE3A.

DJIeMeHTBI ACTPOHOMHUU

BruInyCcKHUK HayIUTCS:

° YKa3bIBaTb HAa3BaHUSA IIJIAHECT ComHeunon CUCTCMBI; pa3in4aTb OCHOBHBLIC NPHU3HAKKW CYTOYHOI'O
BpaleHus 3Be31Horo Heba, ABrkeHus JIynsl, CONHIIA U TJIAaHET OTHOCUTEIBHO 3BE3I,

. IMOHUMATh PA3JIUYHUs MEKY TEIMOLEHTPUYECKON U T€OLEHTPUUECKON CUCTEMAaMH MUDA;
BblnyCKHMK noay4dum 603MONCHOCMb HAYHUUMbCA.

° YKa3bIBaAThb 061111/[6 CBOMCTBA U OTJIMYMS MJIAHET 3€MHOM rpynnbl U TNIAHCT -TUTAHTOB; MaJIbIX TCJI
ConHeuHOll cUCTEMBI U OOJIBIINX IJIAHET, ITOJIB30BATHCA KapTOﬁ 3BE3JHOI'O Heba pu Ha6J'IIOZIGHI/I$[X
3BE3/IHOT0 Heba;

. pasznu4aTh OCHOBHBIE XapaKTEPUCTUKH 3Be3] (pa3Mep, LBET, TeMIEpaTrypa) COOTHOCHTH I[BET
3BE€3/IbI C €€ TEMIIEPATYPON;
® pa3r4aTh rMIOTE3bI O MPOUCXOKACHUN ConHeyHOl CHCTEMBI.

CopepixkaHue yyebHoro npegmerta
Paboyaa nporpamma no ¢usmnke B 7-9 Knaccax paccymtaHa Ha 208 vaca. B tom uncne B 7, 8
Knaccax 70 y4yebHbix YacoB M B 9 Kslacce 68 yyebHbIX YacoB U3 pacyeTa 2 y4ebHbIX Yaca B Heaento.

dusunka u pusmnyeckne metoabl U3ydeHUa NPUpPoOAabl

®dusnka — HayKa o npupoae. HabnrogeHne un onmcaHme GnsnYeckux asneHunin. Uamepenue
dun3nYecKknx BennymH. MexagyHapoaHasa cuctema eanHuL,. HayuHbli meToa no3HaHMA. Hayka u
TEeXHUKa.

LemoHcmpayuu u onsimel

HabntoaeHua ¢usmnyeckmx ABNeHN: cBo60AHOro NafieHns Ten, KonebaHnii MaaTHUKa, NPUTAXKEHUA
CTa/ZIbHOIO LWapa MarHUTOM, CBEYEHWUS HATU SNIEKTPUUECKOM NaMIbl, 31EKTPUYECKOM UCKPbI.
N3mepeHue paccToaHMini. MU3mepeHne BpemeHU Mexay yaapaMmu nynbca

JlabopamopHsie pabomeol

NabopaTopHasa paboTta «OnpegeneHne LeHbl Ae/IEHUA MEH3YPKUY.

JNTabopaTtopHas paboTta «M3amepeHne pasmepoB MasbiX TENY.

MexaHu4yeckue asneHua. KuHemarumka

MexaHuyeckoe asguxkeHue. Tpaektopua. MNyTb — cKanapHaa sennumHa. CKoOpocTb —BEeKTOpPHasA
BeNMYMHA. Moaynb BEKTOPaA CKOPOCTU. PaBHOMEpPHOE NPAMOAMHENHOE ABUKeHME. OTHOCUTENbHOCTb
MeXaHWYeCKoro ABuKeHusA. FpadmKM 3aBUCUMOCTU NYTU N MOZYNA CKOPOCTU OT BPEMEHU ABUNKEHUA.
YcKopeHne — BeKTOpHasA BenUYMHA. PaBHOYCKOpeEHHOE NPAMOSINHENHOE ABUKeHMe. [padurKu
3aBMCUMOCTM MYTU N MOLY/IA CKOPOCTU PAaBHOYCKOPEHHOTO NPAMOIMHENHOTO ABUXKEHUA OT BPEMEHU
ABuXKeHnA. PaBHomepHoOe ABUMKEHME N0 OKPYKHOCTU. LleHTpoCcTpemunTenbHoe ycKopeHue.
JemoHcmpayuu u onbimel:

1. PaBHOMEpPHOE NPAMOSNHENHOE ABUXKEHME.

2. 3aBUCMMOCTb TPAEKTOPUKN ABUKEHUA Tena oT Bbibopa Tena oTcyera.

3. CBobogHOe nageHune Ten.

4. PaBHOYCKOPEHHOE NPAMOJINHENHOE ABUXKEHUE.

5. PaBHOMepHOEe ABUMKEHUE N0 OKPYKHOCTU.

6. U3amepeHune CKoOpoCTU PaBHOMEPHOTO ABUMKEHUA.

JlabopamopHsie pabomeol
NabopaTopHana paboTta «MccnepoBaHMe paBHOYCKOPEHHOIO ABUXKEHUA 6e3 Hauya/ibHOM CKOPOCTU»



NabopaTtopHas paboTta «M3mepeHne yckopeHusa cBob6oaHOro nageHma»

3. U3mepeHune LLeHTPOCTPEMUTESIbHOTO YCKOPEHUA.

AnHamuKa

NHepumsa. UHepTHOCTL Ten. MNepBbii 3aKoH HbtoToHa. B3anmogericteue Ten. Macca — ckanapHas
BeNMUMHA. MNoTHOCTL BewiecTBa. Cuna —BEKTOPHAA BeNNYMHA. BTopoi 3akoH HbtoToHa. TpeTuii 3aKoH
HbtoToHa. [IBMXKEHMNE U CUAbI.

Cuna ynpyroctu. Cuna TpeHua. Cuna TaxKecTn. 3aKOH BCEMUPHOTO TAroTeHUA. LLeHTp TAXKecTu.
HdasneHune. ATmocdepHoe gaBneHune. 3akoH Mackana. 3akoH Apxumeaa. YcnoBue naaBaHua Ten.
Ycnosua pasHoBecusa TBepA0ro Tena.

JemoHcmpayuu u onsimel:

. flBNeHune nHepumn.

. CpaBHeHMe macc Ten ¢ MOMOLLbIO PaBHOMNIEYNX BECOB.

. CpaBHeHMe macc AByx TeN No UX YCKOPEHUAM Npu B3aNMOLENCTBUN.

. U3amepeHue cnnbl no gedbopmaumm NpyKUHLI.

. TpeTtuit 3aKoH HbloToHa.

. CBOWCTBA CUAbI TPEHUA.

. ChoxeHue cun.

. fiBNeHne HeBeCoOMOCTH.

. PaBHOBecue Tena, nmeroLero ocb BpaLL,eHus.

10. bapomertp.

11. OnbIT c wapom Mackana.

12. f'napasanyeckmin npecc.

13. OnbITbl C BeAepKom Apxumeaa.

14. UamepeHune NAOTHOCTM KUAKOCTU.

15. NccnepoBaHune 3aBUCMMOCTU YANMHEHWUA CTANIbHOM NPYXKMUHbBI OT NPUNOXKEHHOW CUNbI.

16. CnoxeHue cui, HanpaB/ieHHbIX BAOAb OAHOMN NPSAMOIA.

17. CnoxeHune cun, HanpaBaEeHHbIX N0, YI10M.

18. U3mepeHuns cun B3aMMOAENCTBUA OBYX TEN.

19. NsmepeHne aTmochepHOro gaBaeHusa.

20. HaxoxaeHune ueHTpa TAXKECTU NJOCKOro Tena.

O oONOOTULLDE WN -

JlabopamopHsie pabomeoi:

NabopaTtopHana pabota «M3mepeHne maccbl Tesia Ha pPblyarkHbIX BECax»

NlabopatopHana pabota «M3mepeHne obbema Tena»

NabopatopHas pabota «OnpeaeneHne NI1OTHOCTM TBEPAOTrO TeNa»

NabopaTopHaa pabota «[pagyMpoBaHUE MPYKUHbI U UBSMEPEHME CUA AUHAMOMETPOMY
NabopaTtopHas paboTa «BblACHEHWE 3aBUCMMOCTM CU/Ibl TPEHUA CKOMIbXKEHUA OT NaoLLa AN
COMPUKOCHOBEHMA TeN U MPUNKUMALOLLEN CUMbIY.

NabopatopHas pabota «MN3mepeHne apxmumen0BOin CUbI»

NabopaTopHan pabota «M3yyeHue ycnoBUiA NaaBaHMA TeN»

3aKOHbI COXpaHEHUA UMMNYAbCA U MeXaHUYECKOU 3Heprun. MexaHuyeckue KonebaHuA u BONHbI
Mmnynbc. 3aKOH COXpaHeHUA MMNYyabca. PeakTMesHoe aBuKeHMe.

KnHeTnyeckan saHeprua. Pabota. MNoTeHumanbHana sHeprna. MowWwHOCTb. 3aKOH COXpPaHeHUsA
MexXaHMYeCcKon aHepruun. Mpoctble mexaHn3mbl. KoapouumneHT nonesHoro gerictama (KNAa).
Bo3obHOBNAEMbIE UCTOYHWUKM SHEPTUMN.

MexaHn4yeckne KonebaHma. PesoHaHc. MexaHM4YecKMe BOsHbI. 3BYK. Micnonb3oBaHue KonebaHui B
TeXHUKe.

JemoHcmpauyuu u onbimel:

1. PeakTBHOE ABMXKEHNE MOAEeNN PaKeThbl.

2. [pocTble mexaHn3mbl.

3. HabnogeHue KonebaHuii ten.



4. HabnogeHne mexaHNUYeCKUX BOJIH.

5. OnbIT € 3N1EeKTPUYECKMM 3BOHKOM, MOMELLEHHbIM MO, KOTOKOA BaKYyMHOTO Hacoca.

6. MI3yuyeHne CTONKHOBEHUA Ten.

7. 3mepeHune KNHeTUYECKOM IHEPIMK NO AJIMHE TOPMO3HOIO NyTH.

8. IamepeHune noTeHLMaNnbHOM sHeprum Tena.

9. I3amepeHune NoTeHLMANbHOM 3HEPTUM yNpyron gebopmanmm NpyKUHbI.

10. NccnepoBaHuMa npeBpaLl,eHNii MeXaHUYECKON aHeprum

JlabopamopHsie pabomei:

NabopaTtopHana paboTta «MccnegoBaHue yCnOBUIA PpaBHOBECUSA pblyara».

NabopaTopHaa pabota «BbluncnexHune KM HakNOHHOM NIOCKOCTUY

NabopaTtopHana pabota «MccnegoBaHne 3aBUCMMOCTM NepModa M 4acToTbl cBOOOAHbIX KonebaHui
MaTeMaTMYECKOro MaaTHMKa OT ero A/INHbI»

Bo3moxcHble 06beKmebl IKCKypcull: uex 3aBoAa, MeNbHULa,

CTpouTeibHaA NAoWaaKa.

CTpoeHue 1 CBOMCTBA BeLLecTBa

CtpoeHue Bewectsa. OnbiTbl, AOKa3bIBAlOLLME aTOMHOE CTPOEHME BellecTBa. TensoBoe ABUXKEHNE U
B3aMMOAENCTBME YacTuL, Bel,ecTBa. ArperaTHble COCTOAHMA BelecTBa. CBOMCTBA ra3oB, }KUAKOCTEN U
TBEPAbIX TEN.

LemoHcmpayuu:

. Anddysua B pacTeopax u rasax, B Boje.

. Mopenb xaoTM4ecKoro ABUXKEHUA MONEKYN B rase.

. Mogenb 6poyHOBCKOro ABUKEHUA.

. CuenneHune TBEPAbIX TEN.

. MoBblWweHne gasneHna Bo3ayxa Npu HarpeBaHuu.

. lemoHcTpauma 06pasLoB KPUCTANINYECKUX TEN.

. [leMOHCTpauma moaenen CTPOEHNA KPUCTANIUYECKUX Ten.

. [lemoHcTpauma paclmpeHma TBepaoro Teaa npy HarpesaHuu.

JlabopamopHslie pabomsl U onbimel:

1. OnbITbl N0 OOHAPYKEHUIO AENCTBUA CUN MONTEKYNAAPHOTO NPUTAKEHUA.

2. UccnepoBaHume 3aBUCMMOCTM 06bEMA rasa OT AaBAeHUA NPU NOCTOAHHOM TemnepaType.

3. BblpawmBaHne KpMCTaNI0B NOBAaPEHHOMN COMM UM Caxapa.

Tennosblie ABNEHUA

Tennosoe paBHoBecue. TemnepaTtypa. BHyTpeHHAA aHeprua. PaboTa 1 Tennonepegaya. Bugpbl
Tennonepegaun. Konmuectso Tennotbl. UcnapeHue n KoHaeHcaumsa. Knnenme. BnaxHoOCTb BO34yxa.
MnasneHue n Kpuctannmsauma. 3aKOH COXpPaHEeHMA SHePrMn B TENAOBbIX NpoLeccax.

Mpeobpa3oBaHuA 3HEPTUKN B TeNN0BbIX MalmHax. KM/ Tenn1oBoi MalumHbl. IKoN0rnyeckme npodbaemol
Tena03HepreTUKM.

demoHcmpayuu u onsimel:

1. MpuHUMN aencTBMA TepMOMETpA.

2. TennonpoBOAHOCTb PA3/INYHbBIX MaTepPUanoB..
3. KOHBEKUUA B XKUAKOCTAX M rasax.

4. Tennonepepaya nytem U3nyvyeHus.

5. ABneHune ncnapeHus.
6
7
8
9
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.MocToAHCTBO TemnepaTypbl KUMEHUA KUAKOCTU NPU NOCTOAHHOM LABJ/IEHUM.
. [ToHMKeHne TemnepaTypbl KUNEHUA KUAKOCTU NPU NOHUMNKEHUU AaBEHUA.
. HabnopeHne KoHAEeHcaLMmM NapoB BOAbl Ha CTaKaHe COo /ibAOM.
. HabniogeHne nameHeHn BHYTPEHHEN SHEPTUKN Tena B pesy/ibTaTe Tensonepenaym u pabotsbl
BHELLUHWUX CUA.
10. U3mepeHune yaenbHOM TENNOTbI NAABAEHUA NbAa.
11. NicchepoBaHune npouecca ncnapeHus.
12. NcchepoBaHue TeNNOBbIX CBOMCTB NapadpuHa
JlabopamopHsie pabomei:



NTabopaTtopHas pabota «MccnepoBaHne M3MEHEHUA CO BpEMEHEM TeMMNEepPaTypbl OCTbIBAKOLLEN BOAbI»
NabopaTtopHas paboTta «CpaBHEHWE KONIMYECTB TEMIOTbI NPU CMELNBAHUN BOAbI Pa3HOM
TemnepaTypbI»

JNlabopaTtopHas pabota «M3amepeHmne yaenbHOM TeN10eMKOCTM TBEPAOro Tena»

NTabopaTtopHas paboTa «M3mepeHne BAaXKHOCTM BO34yXa».

Bo3moxcHble 06 beKmMbl IKCKypculi: XonoauabHOe NpeanpuaTme, uccnepoBaTenbckaa nabopatopua nnm
LLeX NOo BblpaLMBaHWUIO KPUCTANN0B, MHKYDATOP.

dneKTpuUyecKue ABNeHUA

DNeKTpU3aLUmna TeN. dINeKTPUYECcKni 3apsaa. [Ba BuAa 3/IEKTPUYECKNX 3apAA0B. 3aKOH COXpPaHEHUS
3NIeKTPUYECKOro 3apAaaa. dNeKkTpmyeckoe none. HanpaxkeHne. KoHaeHcaTop. JHEPrua aNeKTPUYecKoro
nons.

MOCTOAHHDBIN 3NEKTPUYECKMIA TOK. CMNa TOKA. DNEKTPUYECKOe CONPOTUBAEH Ue. INeKTPUYecKoe
Hanpa)keHue. MPOBOAHUKMN, OUINEKTPUKM U NONYNPOBOAHMKM. 3aKOH OMa ANA y4YacTKa 3N1eKTPUYECKon
uenun. Pabota n MOLWHOCTb 31EKTPUYECKOro ToKa. 3aKoH [xoyna—JfleHua. MNpaBmuna 6e3onacHOCTU Npu
paboTe C UCTOYHUKAMM INEKTPUYECKOrO TOKa.
demoHcmpayuu u onsimel:
. dneKkTpusauua Ten.
. [1Ba poaa aneKTpuyecKmx 3apanos.
. YCTpOWCTBO U AeNCTBME 3N1EKTPOCKoNa.
. 3aKOH COXpaHeHUA INEKTPUYECKMX 3apAa0B.
. [poBOAHMKN N U30NATOPSI.
. DneKTpocTaTuyeckasa MHAYKLUUA.
. YCTpoWCTBO KOHAEHcaTopa.
. DHeprua aNeKTPUYecKoro Nosa KoOHAeHcaTopa.
. UICTOYHMKM NOCTOAHHOrO TOKA.

10. 'smepeHune cunbl TOKa aMnepmeTpoM.

11. UsamepeHune HanpaXKeHnA BONbTMETPOM.

12. PeocTaT 1 marasmH CONpoOTUBAEHUN.

13. CoitcTBa NOAYNPOBOAHMKOB.

14. OnbITbl NO HabAOAEHUIO 3EKTPU3ALMN TN NPU CONPUKOCHOBEHUMN.

15. NpoBOAHUKM N ANINEKTPUKUN B 3/IEKTPUYECKOM none.

16. M3roToBneHME U UCMbITAHUE rabBaHUYECKOTO 3/1eMeHTa.

17. UccnepoBaHne 3aBUCUMOCTU CU/bI TOKA B MPOBOAHMKE OT HaMpAXeHus.

18. UccnepoBaHme 3aBUCUMOCTU S/TIEKTPUYECKOTO CONPOTUBJIEHUA MPOBOAHMKA OT €ro AJ/InHbI,
naoLwaan nonepeyHoro cevyeHma u matepuana.

19. N3yuyeHune nocnenoBaTesibHOro cCoeguHEHNA NPOBOAHMKOB.

20. M3yyeHne napannenbHoro coegmHeHna NnpoBoaHUKOB.

21. N3yyeHne paboTbl NOAYNPOBOAHUKOBOro AMOAA.

JlabopamopHsie pabomei:

NabopaTtopHas paboTta «CHOpKa INEKTPUYECKOW LLenu U U3MepeHne CUbl TOKA B ee PasINYHbIX
yyYacTKax»

NTabopaTtopHas pabota «M3mepeHne HanpsKeHUA Ha Pa3IMYHbIX YHaCTKax 3/IeKTPUYECKOM Lenmn»
NabopaTtopHana paboTta «PerynmpoBaHuMe cUIbl TOKA PEOCTAaTOM»

NabopatopHas paboTta «M3amepeHMe cONpPOTMBAEHMA NPOBOAHMKA NPU MOMOLLY amnepmeTpa u
BOJIbTMETPa».

NabopaTopHana pabota «M3mepeHne MOLLHOCTN U paboTbl TOKA 3NEKTPUYECKOM namne»
NabopaTtopHana pabota «C60pKa 3/1eKTpOMarH1Ta n UCNbITaHME ero AencTBmaA».

NTabopaTtopHas paboTa «M3yyeHne 3NeKTPUYECKOro ABuUraTeNna NoCTOAHHOrO TOKa».
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MarHuTHble BNeHun
MocTosHHbIE MarHUTbI. B3anmogeiicteme marHutoB. MarHutHoe nose. MarHUTHoe rnoJsie ToKa.
[elicTBMEe MarHUTHOTO NOAA Ha NPOBOAHWUK C TOKOM.



dneKkTpoaBUraTesb NOCTOAHHOIO TOKA.

DIeKTPOMArHMUTHaA MHAYKLUUA. dneKkTporeHepaTop. TpaHchopmaTop.
demoHcmpayuu u onsimel:

1. OnbIT IpcTeaa.

2. MarHuTHOe none TOKa.

3. [lelcTBME MArHUTHOIO NOJIA HA NPOBOAHUK C TOKOM.

4. YCcTpOWNCTBO 3NeKTpoaBUraTens.

5. dneKTpomarHuTHaa MHAYKLUUA.

6. Npasnno NleHuya.

7. YCTPOMCTBO reHepaTopa NOCTOAHHOrO TOKa.

8. YCTpoMncTBO reHepaTopa NepemMeHHOro ToKa.

9. YcTpouncTeo TpaHcdhopmaTopa.

10. UccnepoBaHune ABNEHMA MAarHUTHOrO B3aMMO4ENCTBUA Ten.

11. cchepoBaHne ABNIEHNA HaMArHM4YNBaAHMSA BeLLLECTBa.

12. NccnepoBaHune fencTBUA SINEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEsKY.
13. N3yyeHune pencTBmAa MarHMTHOTO NOA Ha NPOBOAHMUK C TOKOM.

14. 3yyeHune npuHLUMNa SeNCTBUA INEKTpoaBUraTens.

15. N3yyeHune paboTbl 31eKTporeHepaTopa NOCTOAHHOIO TOKa.

16. Nony4yeHne nepemeHHOro ToKa Bpal,eHnem KaTyLKM B MAarHUTHOM nose.
JlabopamopHsie pabomei:

NabopaTtopHasa paboTta «M3yyeHne ABNEHNA 3NEKTPOMATHUTHON UHAYKLMN»
B03MOo3cHbIlU 06eKmM 3KCKYpCcuUu — 3NEeKTPOCTaHUMA.

dneKTpomarHuTHble Konie6aHUA U BONHbI

INeKTPOMArHUTHbIE KonebaHUA. INEeKTPOMArHUTHbIE BOMHbI. BAMAHME 31€KTPOMArHUTHbIX U3y4YeHUi
Ha XMBble OpPraHnU3mbl.

MpUHUUNbI PAANOCBA3M U TENEBUAEHUA.

CBeT — aneKkTpoMarHuTHasa BosiHa. [NpamonmHenHoe pacnpocTpaHeHune ceeTa. OTpaXkeHue U
npenomneHune ceeta. lNnockoe 3epkano. JInHzbl. DOKyCHOE pacCTOAHME U ONTUYECKAA CUa JINH3bI.
OnTtuyeckne npubopsl. lucnepcus ceeTta.

JemoHcmpauyuu u onsbimel:

. CBOWCTBA 3N1EKTPOMArHUTHbIX BOJH.

. MpuHUMN gencTena MMKpPodoHa M rPOMKOroBopuTens.

. MpuHUMNbI pagnoceA3sn.

. MpAmonuHeliHoe pacnpocTpaHeHue cBeTa.

. OTpaxeHue cBeTa.

.MpenomneHune ceera.

. Xoa, ny4eit B cobupatolein nuHse.

. Xoa, ny4yeii B paccemBatolLLein nnH3e.

. NMonyyeHne n3o6pa’keHni C NOMOLLbIO INH3.

10. MpuHUMN AencTBMS NPOEKUMOHHOro annapaTta 1 ¢oToannapara.

11. Mogensb rnasa.

12. Aucnepcus 6enoro ceeTa.

13. NonyyeHne 6enoro ceeTa Npu CI0XKEHUN CBETA Pa3HbIX LBETOB.

14. icchepoBaHue CBOMCTB 3/1EKTPOMArHUTHbIX BOJIH C MOMOLLbIO MOBUAbHOrO TenedoHa.
15. N3ayyeHune ABneHUA pacnpocTpaHeHUa ceeTa.

16. UccnepoBaHne 3aBUCUMOCTU Yrna OTParKeHMA ceeTa OT yraa NnageHums.
17. M3y4yeHune cBoICTB 306 pakeHMa B N1OCKOM 3epKa/ie.

18. amepeHune pOKYyCHOro paccToaHMA cobmpatoLeit NMH3bI.

19. HabntogeHue ABNeHNA ANCNepcumn ceeTa.

JlabopamopHsie pabomeol:

NabopaTtopHaa paborta «llonyyeHne n306pakeHMa NpPU NOMOLLM NUH3bI»
Bo3moxcHbie 06beKkmbl SKCKypculi: TenedoHHan cTaHums, dUsnoTepaneBTUUYECKUIA KabuHer
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NONNKAMHUKM, PaAMOCTAHLMA, TeNneueHTp, Tenerpad.

KBaHTOBbIE ABNEHUA

CtpoeHune aTtoma. [MnaHeTapHas moaenb aToma. KBaHToBble NocTynaTbl bopa. /InHeyaTbie CeKkTpbI.
ATomHOe aapo. CocTaB aTOMHOrO Agpa. AgepHblie cnnbl. JedeKkT macc. IHeprma cBA3M aTOMHbIX A4ep.
PagnoaKktMBHOCTb. MeToabl perncTpaunm agepHbix U3nydYeHui. AgepHble peakumn. AaepHoln peakTop.
TepmoanepHble peaKkumu.

BansHne paanoakTUBHbIX U3YYEHUI Ha KMBble OPraHM3Mbl. IKoNOrMYecKkne npobaemol,
BO3HMKAIOLWME NPU UCNONb30BAHUN aTOMHbIX 3N1EKTPOCTaHLUMN.

JemoHcmpauyuu u onsbimel:

1. HabntopeHue Tpekos anbda-yactul, B Kamepe BuabcoHa.

2. YCTpOMCTBO M NPUHLUMN AEUCTBUA CHETYMKA MOHUIMPYIOLLMX YaCTULL.

3. Jo3snmerTp.

4. U3amepeHne 31eMeHTAPHOr0 3/IEKTPUYECKOro 3apaaa.

5. HabntogeHne MHeNnYaTbiXx CNEKTPOB U3JTyYEHUS.

JlabopamopHsie pabomeol:

NabopaTopHan paboTa «M3yyeHne aeneHns agep ypaHa no potorpadpuam TpeKkos»

NabopaTtopHas paboTa «M3yyeHne TpeKoB 3apAXKEHHbIX YaCTUL, NO roTOBbIM poTorpadpmam»
CrpoeHue u 3poaouua BceneHHoM

leoueHTPUYECKAA N TENINOLLEHTPUYECKAA CUCTEMbI MM pa. PU3nYecKkan Npmposa HebecHbIX Ten
ConHeuHoM cuctembl. MpouncxoxaeHne ConHeyHoM cuctemol. Pusmyeckas npmpoaa ConHua m 3Be3A.
CtpoeHune BceneHHoi. 3sontoumna BceneHHonm.

LemoHcmpayuu:

1. AcTpoHOMMYECKME HabaoaeHunA.

2. 3HAaKOMCTBO C CO3BE3AMAMM M HADNOAEHME CYTOUYHOrO BpaLLeHMA 3Be34HOro Heba.

3. HabntogeHune agumkenua JlyHbl, ConHUa M NNaHET OTHOCUMTENbHO 3BE3A.

CopepKaHue No Knaccam U TemaTuyeckoe pacnpegeneHme marepmana.
(208 u, B TOMm uncne B 7, 8 Knaccax 70 yuebHbix 4acoB 1 B 9 Knacce 68 yuebHbIX 4acoB
u3 pacuyeTa 2 yyebHbIx Yaca B Heaento).

7 Knacc

dusnka n pusmnyeckne metogbl usydyeHma npupoapl (3 yaca) PusnKa —HayKa o npupoge.
®usmyeckme Tena n aBneHuna. HabnwgeHme n onncaHne dpmusmyeckmx aneHunin. Pusnyeckui
aKcnepumeHT. MogennpoBaHue BAeHNn N 06bEKTOB NPUPOLAbI.

®dursmyeckne BENMUYNHBI U X U3mepeHune. TOYHOCTb U NOrpeLHOCTb U3MepeHnin. MexayHapoaHas
cucTema eguHuL,.

®ur3myeckmne 3aKoHbl U 3aKOHOMEPHOCTU. PU3MKa U TeXHMKA. HayuHbIM meTog No3HaHUA. Ponb pusnkm
B popMMpPOBaAHMM €CTeCTBEHHOHAYYHOM FPAaMOTHOCTH.

MpoBeneHme NpAMbIX U3SMePEHN GUINYECKUX BETNYMH

NabopaTtopHas pabota «OnpeseneHne LeHbl AeNeHMA U3MepuTenbHOro npubopa»

Tennosble ABneHUa (6 Yacos) CtpoeHune BewecTtsa. OnbITbl, NOATBEPKAAIOLME, YTO BCE
BEeLLeCcTBa COCTOAT U3 OTAENbHbIX YacTul,. Monekyna — menbyainluas YactTmua sewectsa. Pasmepsbl
Mosiekyn. TennoBoe ABUKeHWe aTOMOB M MoJsiekyn. BpoyHoBcKkoe agukeHue. Andodysma B rasax,
XUOKOCTAX TBepAbIX Tenax. CBA3b ckopocTn anddy3nmn c TemnepaTtypoin Tena. BsammogecTeme vactumy,
BewecTBa. PU3NYECKMI CMbICA B3aMMOAENCTBUA MONIEKY. IBNEHME CMAYMBAHUA U HECMAUYMBaAHMA
Ten. ArperatHble cOCTOAHMA BelecTBa. OCOOEHHOCTM TPexX arperaTHbIX COCTOAHWI BeLL,ecTBa.
Ob6bAcHeHMe CBOMCTB ra3os, XMAKOCTEM TBEPAbIX TeN Ha OCHOBE MOJIEKY/IAPHOrO CTPOEHUA.
NabopaTopHana paboTta «M3mepeHne pasmepoB MasblX TeN».

MexaHuueckue aBneHms (52 yaca) MexaHunyeckoe aguxkeHne. OTHOCUTENBHOCTb MEXaHUYECKOTO



ABUXKeHUA. Pru3nyeckme BeNNUMHbI, HEOOX0AMMbIE AN ONUCAHUA ABUKEHMA N B3aMMOCBA3b MeX Ay
HUMM (NYTb, CKOPOCTb, BPEMSA ABUXKEHMA). PaBHOMepHOe NpAMONNHENHOe aBuKeHne Macca Tena.
UHepuma. NMnoTtHocTb BewectBa. Cnna. EgnHunybl cunbl. Cuna taxkectn. Cnuna ynpyroctu. 3akoH Nyka.
Bec Tena. CBA3b MeXKAY CUNON TAXKECTM U Maccom Tena. ImHamomeTp. PaBHoaencTeyowan cuna. Cuna
TpeHus. TpeHne cKonbXKeHuaA. TpeHne nokos. TpeHne B NpUpPoLE U TEXHUKE.

MexaHun4yecKas paboTta. MowHocTb. dHeprusa. MoTeHuManbHan U KNHETUYECKAs SHeprus.
MpeBpalLeHne 0gHOro BUAA MEXaHUYECKOM SHeprnm B Apyroi. 3aKoH COXpaHeHMA NOAHOM
MeXaHMYeCKoM aHepruun. MpocTble MexaHM3Mbl. YCN0BUA paBHOBECUA TBEPAOTO Tea, UMetoLW,ero
3aKpenieHHyo ocb ABUKeHnA. MomeHT cunbl. LLeHTp TAXecTn Tena. Pbivar. PagBHoBecue cmn Ha
pblyare. Pbluarn B TexHMKe, 6bITY M Nnpupoge. MoasuKHble U HENOABUKHbIe 610KM. PaBeHCTBO paboT
NPV UCMONb30BAHUM NPOCTbIX MEXaHU3MOB («30/10TOE NPaBUAO MeXaHUKMY). KoaddurumneHT
NoNe3HOro AencTBMA MexaHU3ma.

[asneHwne TBepAabIX Ten. EanHnupl namepeHunsa aasneHma. Cnocobbl M3meHeHUA gasnenua. laBnexHue
uAKocTen n razos 3akoH Mackana. JasneHune XKMUAKOCTU Ha AHO U CTeHKM cocyaa. Cooblatowmecs
cocyabl. Bec Bo3ayxa. ATmochepHoe gasneHue. M3amepeHune atmochepHoro gasneHuna. Onbit
Toppuyennu. bapomeTp-aHepouna. ATmochepHoe gaBneHune Ha pa3IMyHbIX BbicOTax. FTnapasanyeckue
MexaHuM3Mbl (npecc, Hacoc). [laBneHne XUAKOCTU M ra3a Ha NorpyKeHHoe B HUX Teno. ApxMmes0Ba
cuna. MNnasaHue Ten u cypos BosayxonnasaHue.

MposeaeHne NPAMbIX U3MepPEeHUn GU3NYECKNX BENNYMH

NabopaTtopHas paboTa «M3mepeHne maccbl TeNa Ha PbIYAXKHbIX BECaX»

NabopaTtopHaa paboTa «M3mepeHne obbema Tena»

PacyeT no nonyyYyeHHbIM pe3ybTaTam NPAMbIX U3SMEPEHUI 3aBUCMMOrO OT HUX MapameTpa (KOCBEHHbIe
n3mepeHus)

N3mepeHune CKOPOCTM PAaBHOMEPHOTO ABUXKEHUA

NabopaTtopHana paboTta «OnpegeneHne NAOTHOCTU TBEPAOrO Tena»

NabopaTtopHas paboTa «pagynpoBaHMe NPYXRUHbI U USMEPEHUE CUN AUHAMOMETPOMY (onpeaeneHune
YKECTKOCTU MPYKUHbI)

NabopaTtopHana paboTta «M3mepeHne ApXMmea0BOMN CUMBIN

NabopaTtopHas paboTa «MccnepoBaHue ycnoBuini  pasHoBecus pbldara» (OnpeaeneHme MOMeHTa
CUAbI)

HabntogeHue aBaeHUM U NOCTAaHOBKA OMNbITOB (HAa KAYECTBEHHOM YPOBHE) N0 06Hapy*KeHUto GaKkTopos,
BAMAIOLLNX HA NPOTEKaHWEe AAaHHbIX ABAEHUN

NabopatopHas pabota «MN3yyeHune ycnosuit nnasaHua Ten» (MccneposaHue 3aBUCMMOCTM Beca Tea B
XUOKOCTM OT 06bema NorpyKeHHoM YacTm)

NccnepoBaHne 3aBUMCMMOCTU O4HOM GU3MYECKOM BENMYMHDBI OT APYrOW C NpeacTaBieHnem
pe3ynbTaToB B BUAE rpadmka nam 1abamubl.

NabopatopHasa paboTa «BbliACHEHWE 3aBUCMMOCTM CUbI TPEHUA CKONbXKEHWUA OT Naowaam
COMPUKOCHOBEHMA Ten u Npuknmatowen cunbl» (MccnegoBaHme 3aBUCUMOCTU CUbI TPEHUA OT CUAbI
naBneHun)

3HAaKOMCTBO C TEXHUYECKMMM YCTPONCTBAMM U MX KOHCTPYMpPOBaHME

NabopaTtopHan pabota «OnpeaeneHune KMNO npy nogbeme Tesna No HaAKNOHHOM NAOCKOCTU»
(KoHCTpyMpoBaHMe HaK/TIOHHOWM NIOCKOCTM C 3adaHHbim KM A)

NosTopeHue (9 uacos) lNosTOpeHume Kypca 7 Knacca.
8 kiacc
Tennosble ABNeHUA (25 yacos) TennoBoe paBHoBecue. TemnepaTtypa. CBA3b TemmnepaTypbl CO

CKOPOCTbIO XaOTUYECKOro ABWMMKEHWA YacTul,. BHyTpeHHAs sHeprua. Pabota u Tensonepepgaya Kak
Cnocobbl W3MEHEeHUs BHYTPEHHeN 3Hepruu Tena. TennonpoBoAHOCTb. KoHBeKuua. W3nyuyeHue.



Mpumepbl Tennonepepaun B npupoae U TexHuke. Konmyectso TennoTbl. YAeNnbHaa TenJoeMKoCTb.
YaenobHada Tennota CropaHmna TONAnBA. 3aKOH COXPaHEeHMA 1 NPeBpPaLLEHMA IHEPTUM B MEXAHUYECKUX U
TenaoBbIX npoueccax. [lnaeBneHne wn oTBepAeBaHUE KPUCTANAMYECKUX Ten. YaenbHaa TennoTa
nnasneHuna. NcnapeHune un KoHAaeHcauumA. llornouwieHuMe 3sHeprMn npu UCNAPEHUU KUAOKOCTU W
BblAeNeHne ee Npu KOHAeHcaumm napa. KuneHume. 3aBUCUMOCTb TeMNEPaTypbl KUMEHUA OT AaBAEHUA.
YoenbHaa Tennota napoobpasoBaHWA W KOHAeHcauuu. BnaxHocTb Bo3gyxa. PaboTa rasa npwu
pacwupeHnn. lNpeobpa3zoBaHUs 3HeprMm B TENJOBbIX MalWMHAX (naposas TypbuHa, AsuraTenb
BHYTPEHHErO CropaHua, peaKTUBHbIN ABuratenb). KM Tenn10Boi MalWnHbI. IKoornyeckme npobiemol
MCNONb30BAHMA TENIOBbIX MaLUUH.

HabntogeHne ABNEHUIA M NOCTAaHOBKA ONbITOB (HAa KaYeCTBEHHOM yp OBHe) No 06HapyKeHUto GaKTopOoB.,
BAUAIOLLMX HA NPOTEKaHWE AaHHbIX ABAEHUN

HabntogeHne 3aBMCMMOCTM TEMMNEPATYPbl OCTbIBAKOLLEN BOAbI OT BPEMEHMU

PacyeT no nony4yeHHbIM pe3ynbTaTaM NPAMbIX U3MEPEHUI 3aBUCUMOTO OT HUX NapameTpa (KOCBEHHble
n3MepeHus)

NabopatopHas pabota «CpaBHeHME KO/NMYECTB TenaoTbl MNPU CMeWwMWBaHUU BOAbI pa3HoM
Temnepatypbl» (OnpeaeneHne KonnMyecTsa TenIoTbl)

NTabopatopHas paboTa «M3mepeHne yaenbHOW TENN0EMKOCTM TBEPAOIO Tenay.

NTabopaTtopHas pabota «M3mepeHne BAaXKHOCTM BO34yXa».

dNeKTpoMarHuTHble aBneHus (42 yaca) dneKkTpusaymAa dusnyecknx  Ten. B3aumopeicreume
3apAXeHHbIX Ten. [lga poaa 3dNeKTpuUueckux 3apAnos. [ennmocTb 3NeKTpuueckoro 3apaja.
dNieMeHTapHbIN 3/IEKTPUYECKUI 3apAg. 3aKOH COXPAHEHWA 3MeKTpuYeckoro 3apaga. [MpoBogHUKM,
NONYMNPOBOAHUKM U U30NATOPbI INEKTPUYECTBA. DNEKTPOCKON. INeKTpUYecKoe none Kak ocobbiii BuA,
matepumn. KoHaeHcaTop. DHeprua aNeKTpMYecKoro Nona KOHAeHcaTopa.

INeKTPUYECKM TOK. VICTOYHUKM INEKTPUYECKOro TOKA. DNeKTpMYecKasa LLenb U ee COCTaBHble YacTu.
HanpasneHue n aeincTBmA aN1eKTPUYECcKOro Toka. Hocutenun anekTpuyeckmx 3apagos B metannax. Cuna
TOKA. D/eKTpUYeCcKoe HanpaxeHue. INeKTpuyeckoe COnpoTMB/IEHME NPOBOAHUKOB. EAuHULbI
COMpPOTUBAEHMA. 3aBUCUMOCTb CUAbI TOKA OT HanpaXKeHuA. 3akoH Oma Ana yyacTKa uenu. YaenbHoe
conpotnsneHue. PeoctaTtbl. [locnepoBatenbHoOe CcoeguMHeHWMe NPOBOAHWKOB. [lapannenbHoe
coeuHeHne NPOBOAHUKOB.

PaboTa aneKTpMYecKoro noasa No nepemeLLeHnto 31eKTpUYecKnx 3apaaos. MoLWwHOCTb 3N1EeKTPUYECKOro
TOKa. HarpeBaHne NPOBOAHWKOB 3/IEKTPUYECKMM TOKOM. 3aKoH [Koyna - JleHua. dnekTpuyeckue
HarpesaTe/nbHble U OCBETUTENbHbIE NPUBopPbl. KOpoTKoe 3aMblKaHue.

MarHuntHoe nosne. MarintHoe none Toka. OnbIT dpcTega. MarHuTHoe nose NOCTOAHHbBIX MArHUTOB.
MaruntHoe nosie 3emnn. DnekTpomarHuT. MarHUTHOe none KaTywKu C ToKom. [lpumeHeHue
3NEeKTPOMArHUTOB. [leMcTBME MAarHUTHOTO NOAA Ha NPOBOAHMK C TOKOM. INeKTpoaBUraTensb.

CBeT — 3/eKTpoMarHuMTHaa BoOAHA. CKopocTb cBeTa. WMCTOYHMKM cBeTa. 3aKOH NPAMOJIMHEMHOTO
pacnpocTpaHeHWe cBeTa. 3aKOH OTparkeHuA ceeTa. [110CKoe 3epKano. 3aKOH MpenomsieHusa ceeTa.
JNnH3bl. DOKYCHOE paccToAaHME U ONTMYecKada cuna NuH3bl. M306parkeHne npeamera B 3epKane U
nvH3e. OnTnyeckme Nnpubopbl. MNas Kak onTUYeckan cuctema.

MposeaeHne NPAMbIX U3MepPeHUt GU3NYECKNX BENUYNH

NabopaTtopHas paboTa «M3mepeHne HanpAXKEHUA Ha PA3/IMYHbIX YHACTKAX /1EKTPUYECKON LLenn»
N3mepeHMe yrnoB nageHna n npenomaeHma.

NabopaTtopHas pabota «[MonyyeHne nM3obparkeHnn Npyu Nnomowm AnH3bl» (OnpeaeneHne onTUYecKom
CUAIbl INH3bI)

PacueT no nonyyeHHbIM pe3yabTaTam NPAMbIX U3MEPEHWUIN 3aBUCUMOTO OT HUX NapameTpa (KOCBEHHble
n3mepeHus)

NabopaTopHana paboTta «M3mepeHme MOLHOCTM U PaboTbl TOKA B 9/1EKTPUYECKON lamne».
NabopaTtopHas paboTta «M3mepeHue CONPOTUBAEHWS MPOBOAHWMKA NPU MOMOLLM amnepmeTpa 7
BO/IbTMETPa»

HabntofeHne ABNEHUIN M NOCTAaHOBKA OMbITOB (Ha Ka4eCTBEHHOM YPOBHE) N0 06HapyKeHuo GaKTopoB,
BAMAIOLLNX HA NPOTEKaHWe AaHHbIX ABAEHUN

HabntogeHue ABNEHUA OTPaXKeHMA U NPEeNOMIEHUA CBEeTa.



NabopaTtopHas paboTta «PerynmpoBaHMe CUbl TOKA PeoCTaTOM»

NccnepoBaHue 3aBUCMMOCTU yI1a NPENOMAEHMA OT Yrna NageHus.

MpoBepKa 3aZaHHbIX MPEeAMNONOKEHUN (Npamble u3mepeHua GUUYECKMX BENUYUH U CPABHEHUE
3aaHHbIX COOTHOLWEHWUI Mexay Humun) MNMpoBepkKa rmnoTes

MposepKa NpaBunaa CIOXKEHMA TOKOB HA ABYX Napan/ieNIbHO BKNOYEHHbIX PE3NCTOPOB

3HAKOMCTBO C TEXHUYECKMMM YCTPOMCTBAMM U UX KOHCTPYMpPOBaHUNE

NTabopatopHas pabota «COHOpPKa 3/1EKTPUYECKON LLENU U U3MEPEHME CUAbl TOKA B €e Pas3InyYHbIX
yyacTKax».

NabopaTopHana pabota «C60pKa 3/1IeKTpOMarH1Ta n UCNbITaHMe ero AencTBuA».

JNTabopaTtopHas paboTta «M3yyeHne 3NeKTPMYeCcKoro ABnratena NoCTOAHHOIo ToKa(Ha moaenu)»
NosTopeHue (3 yaca) O6obLwwatouee NOBTOPEHUE Kypca 8 Knacca.

NToroBasa KOHTPObHas paboTa

9 Knacc

MexaHuueckue aBneHma (33 yaca) MaTtepmanbHaa TOYKa Kak moaenb GUsnyeckoro Tena.
OTHOCUTENIbHOCTb MEXAaHUYECKOro ABUKeHMA. CucTema oTcyeTa. DU3NYecKmne BeNNUYMHDI,
Heobxoaumble AN1A ONUCAHMA ABUMKEHMA U B3aMMOCBA3b MeXAy HUMM (MyTb, NepemelleHne, CKOpoCTb,
YCKOpeHue, Bpems ABUXKeHMA). PaBHOMepHOe 1 paBHOYCKOPEHHOE NPAMOIMHENHOE ABUKEHME.
PaBHOMEpPHOE ABUMKEHME NO OKPYHKHOCTU. [epBblit 3aKOH HbOTOHA 1 MHepuuA. BTopoli 3aKoH
HbtoToHa. TpeTuit 3akoH HbtoToHa. CBoboaHOe NageHne Ten. 3aKOH BCEMUPHOro TAroTeHUA. Bec Tena.
HesecomocTb. UMnynbc. 3aKOH CoOXpaHeHUA nmnyabca. PeaktneHoe gsuxeHue. MoTeHUManbHaaA n
KMHEeTMYecKas aHeprus. MNpeBpalLeHne og4HOTo BUAA MEXAHMYECKON IHEPTrMK B APYroi. 3aKoH
COXPaHEHUA MEXaHNUYECKOM IHEPTUMN.

MexaHu4yeckme konebaHus. MNepunoga, Yactota, amnanTyaa konebaHui. PesoHaHc. MexaHu4yeckue
BOJIHbl B OA4HOPOAHbIX cpedax. [AAnHa BoNHbI. 3BYK KaK MexaHW4YecKas BosHA. [POMKOCTb U BbICOTA
TOHa 3BYKa.

MpoBegeHme NPAMbIX U3SMePEHU GUINYECKUX BENNYMH

N3mepeHre BpemeHu npoLuecca, nepnoaa KonebaHuii.

PacyeT no nonyyYeHHbIM pe3ybTaTamM NPAMbIX U3MEPEHMIA 3aBUCUMOr0 OT HUX NapameTpa (KOCBEeHHble
n3mepeHus)

JNTabopaTtopHas paboTa «M3amepeHune yckopeHMA cBOHOAHOro NnaseHma»

OnpeaeneHune 4YacToTbl KoNebaHUI rpy3a Ha NPYKUHE U HUTW.

HabntogeHne ABNEHUI M NOCTAaHOBKA ONbITOB (Ha KaYeCTBEHHOM YPOBHE) MO 0bHapyXKeHUto GaKTopos,
B/IAIOLLMX HA NPOTEKAHWE AaHHbIX ABIEHUN

NabopaTopHan paboTa «MccnegoBaHne 3aBUCMMOCTU NepMoaa M 4acToTbl CBODOAHbIX KonebaHni
HUTAHOTO MAATHMKA OT €ro AJIMHbI»

UccnepoBaHWe 3aBUCMMOCTUN O4HON PU3MYECKON BEAUUYUHBI OT APYFON C NpeacTaBAeHUeEM
pe3y/bTaToB B BUAE rpadurka nam tabamnubl.

NabopaTtopHana pabota «MccnegoBaHne paBHOYCKOPEHHOrO ABUXK eHNS B6e3 HavyasibHOM CKOPOCTU»
MpoBepKa 3a4aHHbIX NPEANONONKEHUN (NPAMbIe U3MepPeHUA GU3NYECKUX BEIMYMNH U CPaBHEHME
3a4a@HHbIX COOTHOLWEHNI MexXay HumMmu). MNpoBepKa rmnores

MpoBepKa rMnoTesbl 0 NPAMON NPONOPLMOHANBHOCTU CKOPOCTU NPU PABHOYCKOPEHHOM ABUMKEHUN
nponaeHHOMY MyTH.

dneKTpomarHuTHble aBneHua (16 yacos) MarHuTHoe none. MHAYKUMA MarHUTHOrO NoJA.
MarHnTtHoe nose Toka. OnbIT IpcTega. MarHUTHOE nosie KaTywKu ¢ TOKOM. [pnumeHeHune
3/IEKTPOMATrHUTOB. [JeNcTBME MAarHUTHOTO MNOAA HA NPOBOAHMK C TOKOM M ABUKYLLYHOCA 3aPAKEHHYHO



yactuuy. Cuna Amnepa u cuna JlopeHua. dneKkTpoaBuratesb. ABNeHNe 3N1eKTPOMArHUTHOM MHAYKLNA.
OnbITbl ®apages.

HanpA)KeHHOCTb aneKTpuyeckoro nona. [lencrene aNEeKTPMYECcKoro noaa Ha SNeKTpUYecKme 3apagbl.
dNeKTpoOMarHUTHble KonebaHuA. KonebatenbHbll KOHTYp. dneKTporeHepaTop. MepemMeHHbIN TOK.
TpaHchopmaTop. MNepesaya 3NEKTPUYECKON IHEPTUM HA PACCTOAHME. DNEKTPOMArHUTHbIE BOJIHbI U UX
cBoKcTBa. MPUHLMNbI PaaNOCBA3N U TeNeBUAEHUA. BAnAHME INEKTPOMArHUTHBIX U3/TYYEHWUIN HA XKUBble
OpraHu3mbl.

Oucnepcua ceeTa. UHTepdepeHums u andpaKkumna ceeTa.

HabnogeHne ABNEHUI M NOCTAaHOBKA ONbITOB (Ha KaYeCTBEHHOM YPOBHE) Mo 0bHapyXKeHUto GaKTopos,
B/IMAIOLLMX HA NPOTEKAHWE AaHHbIX ABNIEHUN

NabopaTtopHana pabota «M3yyeHue aBNEHUA 3NEKTPOMATHUTHOM UHAYKLUN»

NccnepoBaHue ABNEHMA B3aMMOAENCTBMA KATYLKM C TOKOM U MArHUTa.

HabnogeHune ABneHna gucnepcum.

NabopaTopHasa paboTta «HabntogeHne cNAOWHOrO U IMHENYATbLIX CMEKTPOB UCMYCKAaHUAY
NTabopatopHas pabota «M3yyeHue aeneHns agpa aTtoma ypaHa no ¢potorpadpum Tpekos»
NTabopatopHas pabota «M3yyeHne TPEKOB 3apAKEHHbIX YaCTUL, NO rOTOBbIM poTorpadpmam»
3HAKOMCTBO C TEXHUYECKMMM YCTPONCTBAMM U MX KOHCTPYMPOBaHME

KoHcTpymMpoBaHMe npocTenero reHepatopa.

KBaHTOBbIE ABNeHUA (12 yacos) CtpoeHune atomos. lnaHeTapHas moaenb atToma. KBaHTOBbIM
XapaKTep MOr/oWeHNA N UCNYCKaHNA CBETA aTOMaMU. JInHeNYaTble CNeKTpbI.

OnbiTbl Pesepdopaa.

CoctaB aTomMHOro AApa. NPOTOH, HEMTPOH M 3NEKTPOH. 3aKOH JMHLWTENHA O NPONOPLUOHANBHOCTH
Maccbl U 3Heprun. lepekT macc 1 sHeprna CBA3M aTOMHbIX Agep. PaanoakTueHoCTb. MNepurog,
nonypacnaga. Anbda-nsnyyerHune. beta-usnyyeHune. lamma-nsnyyeHune. AgepHole peakumnm. MCTOUHMKK
aHeprmmn ConHua 1 3Be34,. AaepHas sHepreTuka. Ikonormyeckne npobaemol paboTbl aTOMHbIX
aNeKTpOoCTaHUMn. lo3mmeTpua. BanaHme pagmoaKkTUBHbIX U3/TYYEHMIN HA KUBbIE OPraHMU3MbI.
MpoBegeHne NpAMbIX U3MePEHU GU3NYECKUX BENNYMH

NabopaTtopHana paboTta «HabnogeHMe CNAOWHOro U IMHENYaTbIX CNEKTPOB MCMYCKAaHUAY
NabopaTtopHas paboTta « M3mepeHne ecTeCTBEHHOIO PaAMaLMOHHOIO GOHA AO03UMETPOM»

CtpoeHue u 3Bonoumna BceneHHow (4 yaca) leoueHTpUYecKan n renmoueHTpruYecKkas CUCTEMbI
mupa. Pusmyeckas npmpoaa HebecHbix Ten ConHeyHol cuctemsl. MpouncxoxaeHne CoHeYHOM
cuctembl. Pusmyeckas npmpoga ConHua u 3se3g,. CtpoeHne BeceneHHown. dsontouna BcenenHonm.
'vnoTtesa bonbworo B3pbiBa.

NosTopeHue (3 yaca) NosTopeHre. MexaHUYecKne ABAEHNA. DNEKTPOMATrHUTHbIE ABNEHUA.
KsaHTOBbIe ABNeHnA. CTpoeHune v asonouma BceneHHol MTorosoe TectupoBaHune. AHanM3 UTOrosoro
TECTUPOBAHMUA.



