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1.Il1anupyemble pe3yJibTaTbl 0CBOCHMSI yueOHOro npeamMera «DPuzukKa»

JInuHOCTHBIE pe3yJbTaThL:

- (QopMmupoBaHue TIO3HABATEJLHBIX MHTEPECOB, MHTEIUICKTYalbHBIX H
TBOPYECKHMX criocoOHOCTER yUaIluXcs,
- yBeXIEHHOCTh B BO3MOXHOCTH TIO3HAHHA npUpojibl, B HEOOXOIMMOCTH
Pa3yMHOTO MCIIOJIE30BAHMSA NOCTIKEHUN HayKH ¥ TEeXHOJIOIHH IS JalbHEHIIEeTO
pa3sBUTHs 4€JI0BEYECKOr0 o6IIecTBa, yBaKeHHe K TBOPLAM HayKH, OTHOIICHHS K
(uU3HKe KaK K SNEeMEHTY 06I1eUeNIOBEUECKON KyIbTYPBI;

~ caMOCTOSTENBHOCTh B MPHOOpETEHUH HOBBIX 3HAHUHA M TPAKTHYECKUX
YMEHHIH;

- MoTHBauuUsl 00pa3oBaTENbHOM NEATENBHOCTH IIKOJNBHMKOB Ha OCHOBE
JMYHOCTHO OPUEHTHPOBAHHOTO MMOIX0/4,

- ¢opmupoBaHUE LEHHOCTHBIX OTHOIIIEHUIA  ApPYr K JpyTy, YUUTEIO,
aBTOpaM OTKPBITUH U n300peTeHui, pesyipraram 0GydeHHsL.

MeTanpeaMeTHbIE pe3yabTaThl!

- OBIIaJicHME HaBBIKAMH CaMOCTOSTEJIBHOI'O nproOpeTeH s HOBBIX 3HAHUMH,
OpraHu3aluu y4eOHOH JAesATeNBHOCTH, [TOCTAHOBKM Ilejei, IJIaHupOBaHMs,
CaMOKOHTpOJII ¥ OIEHKH pe3yJbTaToB CBOCH [1eATeIbHOCTH, YMEHHIMU
Ipe/IBU/IETH BO3MOXKHbIE pe3yJIbTaThl CBOUX JEeUCTBUM;

- TIOHMMAHHE PA3NUUUi MEXIY UCXOLHBIMU (akTamMy ¥ THIIOTE3aMHU UL X
0GBICHEHNS, TEOPETHIECKIMH MOJCIAMU U peallbHbIMU 00BEKTaMH, OBIIAJICHUE
YHUBEpCAbHBIMU y4eOHBIMHU JeficTBHAME Ha NpUMepax THI0Te3 Ui 00BsSICHEHHUS
W3BECTHBIX (PAKTOB U SKCTIEPUMEHTAIBHOM IPOBEPKM BBIIBHIACMBIX TUIIOTE3;
pa3paboTKH TEOPETHIECKUX MOIeJIeil TIPOLIECCOB M SIBIICHHUM;

- mpuoOpeTeHne OIbITa CaMOCTOATEIBHOTO IoMcKa, aHanu3a ¥ otbopa
uHQOpMaLMM €  WCIOJIB30BAHUEM pa3NMYHBIX ~ MCTOYHHKOB M HOBBIX
UH(POPMAITUOHHBIX TexXHOJIOTHIA [J1s pellleHKs IIOCTAaBJIEHHBIX 3314,

- opMHUpOBaHHE yMEHHH BOCIPHHMMATE, nepepabaTpiBaTh U MPEABABIATH
uHGOPMAIIHIO B CIIOBECHOI, 00pa3HoOH, CHUMBOJIMUECKOM popMax, aHaIU3NPOBaTh H
niepepabaThIBaTh MOTYyUEHHYIO MHQOPMALMIO B COOTBETCTBUM C TOCTABIICHHBIMH
3ajauaMy, BBIIENIATh OCHOBHOE COZCPIKAHHEC TIPOYMTAHHOTO TEKCTa, HAXOIUTh B
HeM OTBETHI HA MIOCTABJIEHHbIE BOIIPOCHI U H3J1araTh €ro;

- pa3BUTHE MOHOJIOTHUECKON ¥ JMANOrMYecKor pedr , yMEHHS BBIPDKATH
CBOM MBICITH U CIIOCOOHOCTH BBICITYIIMBAaTh cobecenyuKa, IMOHUMATh €ro TOYKY
3peHus, IPU3HaBaTh PABO JPYroro HeNoBeKa Ha MHOE MHEHHE;

- OCBOEHME TIPHEMOB JIEHCTBUI B HECTaHJAPTHBIX CUTyalsIX, OBJIAJICHUE
3BPUCTHYECKMMH METOIAMHU PELICHHU npobiem;

- hopMHUpOBaHKe yMEHUH paborarh B IPYIIe C BHIIOJHCHHEM pa3IuYHbIX

COLMANBHBIX pOJel, NpeICTaBlIiATh U OTCTaMBATh CBOM B3TJISABL M YOCXKIEHHS,
BECTH JUCKYCCHIO

IlpeaMeTHBIE Pe3yabTATHI!

- 3HaHWs O TIPUPOJIE BAXKHEHIIMX (QH3HIECKUX SBJICHUH OKPYXKAIOLIETO MUpa

J NOHMM@HHE CMBIC/IAa (PU3MYECKUX 3aKOHOB, PACKPBIBAIOMIMX CBI3b H3y4YEHHBIX
SABJICHUH;




- yMeHWs TIONB30BaThCA METOAAMH HAyYyHOI'O HCCIIeJIOBaHH SIBJICHUI
TIpApO/B], TIPOBOJKUTE HAOIIONEHNS, IIIAHUPOBATE H BBIMIOJTHATH DKCIIEPUMEHTEI,
06pabaTsIBaTh PE3yNIBTATHI M3MepeHHtii, IPeICTABIATh Pe3yIbTaThl WU3MEpEeHUH ¢
nomorpio Tabmu, rpadukoB 1 HopMyI, 0GHAPYKMBATh 3aBHCHMOCTH MEXIY
(hM3HIeCKMMH SBICHAAMY, 0GBSICHATE TIOTyUeHHBIE Pe3y IBTaThl ¥ N€NaTh BRIBOAEL,
OIICHMBATh IPAHHUIIB! [IOTPEIIHOCTEH PE3yIbTATOB U3MEpEeHNiA,

- yMeHHs TIpAMEHSTH TEOPETHHECKUEe 3HAHMAL IO ¢usuke Ha MPaKTHKE,
pemaTh ¢pusUIecKue 3aJa4y Ha NPUMCHEHHE TIOJTyYEeHHBIX 3HAHUH;

_ VMeHuss W HABBIKM TPUMEHATH MOJNY4YeHHbIE 3HAHMA U 00BSICHEHHA
TNPUHIMIIOB  JeHCTBUA BAKHEHMIIMX  TEXHHYECKHX  YCTPOWCTB,  PCLICHH
MPaKTHIECKIX 3a1a4 TIOBCETHEBHOM KU3HH, panHoOHAIBHOTO
TIPUPO/OTIONE30BAHHIS H OXPAHBI OKpYIKaIOILIEH Cpe/ibl;

- ¢opmupoBaHue yOEKICHHA B 3aKOHOMEpHOW CBA3M W IO3HABACMOCTH
SBNEHUHA NPHPOABI, B OOBEKTHBHOCTH HAyHHOTO 3HAHMAL, BBICOKOM 1LIEHHOCTH
HAyKW B PA3BUTHH MaTEPUATILHOU U JlyXOBHOM KyJIETYPBI JIFOJIEH;

- pa3BUTHE TEOPETHYECKOro MBIILICHAS Ha ocHOBE (OPMHUPOBAHUA
ycTaHABNMBATh (HaKThl, pasnu4arh NPUIHHBL H CIIE[ICTBUS, CTPOMTH MOJAENH U
BHLIBATATh  THMIIOTE3bl, BBIBOAUTH M3 SKCTIepUMEHTANbHBIX — (aKkToB U
TEOpeTHIECKUX MOIeNel PU3UIECKUE 3aKOHBL,

- KOMMYHHMKATHBHbIE yMEHHUs [OKIA[BIBATh O pe3yibTaTaXx CBOEro
JiCCIIeIOBAHMSI, YUaCTBOBATh B IUCKYCCHH, KPaTKo M TOYHO OTBEYaTh Ha BOIPOCHI,

CTIOIb30BATH CIPABOYHYIO JITEPATyPy U APYTrHe HCTOUHHKH uHpOpPMALIKH.

BoinycKHHK HAy4YHTCSI:

- cobmoaaTh mpaBuia Oe30TMacHOCTH W OXpaHbl TpyZa npu pabote ¢
yueGHBIM B 1a00paTOPHBIM 00opyIOBaHHEM;

_[IOHMMATh CMBICT OCHOBHBIX (QHM3MYECKHX TCPMUHOB: duzuueckoe Telo,
dusndecKoe sBIeHUE, GU3MIecKas BelIuinHa, e IMHUILIBI U3MEPEHNUS,

-pacrio3HaBaTh MPOOIEMBI, KOTOPBIE MOXKHO pelnTh INpU  TOMOIIH
OU3MIECKUK ~ METOJIOB;  AHAIM3MPOBATH OTHEeNbHBIE OJTalbl  MPOBEACHUA
HCCIIeOBaHUI M HHTEPIIPETUPOBATh Pe3ybTaThl HaOIOIEHUH 1 OIBITOB;

_CTABHTD OIBITHI [0 MCCIIENOBAHUIO HHU3HMIECKUX SIBJICHUN WK QU3HYECKUX
CBOMCTB Tel 0e3 MCIOIb30BaHUs IPIMBIX W3Mepenuit; npu 3ToM GOpMynHpoOBaTh
npoGieMy/3ajady ~ y4eOHOro  OKCICPHMEHTa, coObupaTh  yCTaHOBKY M3
IIPEJUIOKEHHOTO 000pYA0BaHKS; IPOBOIHUTE ONBIT 1 (GopMyIUpPOBATH BEIBOIBL.

[Ipumeyanue. Ilpu MPOBENCHHUM HCCICIOBAHMA (GU3MYECKUX ABJICHUH
M3MepHTesbHbIe TPUOOPHEI  MCIIONB3YIOTCA  JIMIIB KaKk JaT4ydKu M3MEepeHus
DU3MIECKUX BEIMUMH. 3aNUCH [IOKa3aHHMIl TPSMBIX U3MEPEHUI B 3TOM Cllydac He
TpeOyeTcs.

-IOHUMAaTh POJIb SKCIIEPUMEHTA B IOy 1€HHH Hay4YHOU MHPOPMALNH;

-IIPOBOJUTH NPsIMbIe U3MEPEHHU (DU3MYECKNX BEIMYUH: BPEMsl, pacCTOAHMUE,
Macca Teja, o0ObeM, cHia, TeMIepaTrypa, arMoc(epHOe IaBleHHe, BIAKHOCTH
BO3/IyXa, HaNpsDKeHWe, CHIla TOKa, panpanuoHHEH (GOH (C HCMOIB30BaHUEM
fo3MMeTpa); TpH OTOM  BbIOMPATH ONTWMAJIBHBIA CIOCO0 M3MEpeHHs Hu
MCIIONB30BATh MpOCTEiIlne METO/bI OLCHKH [IOTPeIHOCTEH H3MEPEHHUH.




[Ipumeuanmne. JlioGas ydyeOHas mporpamMma JOJDKHA obecrieunBaTh
OBJIaJIEHHE IPSIMBIMI H3MEPEHHAMH BCEX MEPEHUCIICHHBIX (pr3UUECKUX BETUIMH.

-[IPOBOJUTL  MCCJIE/IOBAHUE 3aBUCUMOCTeNl  (M3UUECKUX BEIMUUH  C
HCIONB30BAHAEM MPSMBIX W3MEPEHHH: NP 3TOM KOHCTPYHpOBATH yCTaHOBKY,
(uKCHpOBaTh PE3YJIbTATHI TIOJIy4eHHON 3aBHCHMOCTH (usuuecKuX BEIUYMH B
e TaGuuIl ¥ Tpa)KOB, eNaTh BEIBOJIBI 110 pe3y/ibTaTaM UCCIIeJ0BAHMS,

-IPOBOAUTE  KOCBEHHBIE — M3MCPCHHA u3MUeCKUX ~ BENMYHMH:  TIPH
BBIIONHEHAM H3MEpEeHil coOUpaTh IKCIEPHUMEHTAIBHYIO YCTAaHOBKY, Cleys
[PeJIOKEHHOH MHCTPYKLUH, BBIMUCIATE 3HAUCHHC BeJIMUMHBl ¥ aHAIM3UpPOBATh
TIOTy4YEHHBIE PE3YJIBTAThI C yUETOM 3aJAHHOMN TOYHOCTH M3MEPEHUH;

-aHAJIM3UPOBATh  CUTyalluH IPaKTUKO-OPUEHTHPOBAHHOIO  XapaKTepa,
y3HaBaTh B HHX IPOSBICHME M3YUCHHBIX (U3MUeCKHX ~ABICHMH WK
3aKOHOMEPHOCTEH ¥ IPUMEHSATH NMEIOIIMECs SHAHUS Ui 1X 0OBSICHEHUS,

-[MOHWMATH TNPUHLUIBI JEHCTBHA MAIHH, npubOpOB M TEXHHYECKHX
yCTPOMCTB, YCIOBHUS UX 6€30MacHOro MCrob30BaHkA b TIOBCEIHEBHOM JKU3HH;

_JCTIONB30BaTh TPH BBITIOJHEHHH y4eOHBIX 3a1a4 Hay4YHO-TIOIYJISIPHY O
nuTepaTypy O (E3MYECKMX SBICHHIAX, CIPaBOYHBIE MaTepHalbl, PeCypehl
HHTepHET.

BbINYCKHAK NOJIYYHT BO3MOMKHOCTD HAYIHTHLCSI:

-OCO3HABATH IIEHHOCT HAYYHBIX HCCIe/IOBaHMH, —pOJb Gu3UKH B
pACIIMPEHUH TPEJICTABICHHH 06 OKpYJKAIOIIEM MHpE ¥ ee BKJIaj B yJTydIICHHC
KaueCcTBa JKU3HH;

_MCTIONB30BATh TIPHEMBI TMOCTPOEHHsS (QU3MIECKUX Mojiesield, TOUCKa M|
OpMyTUPOBKH JIOKA3aTENBCTB BHIABUHYTHIX THIIOTES M TEOPETHUYECKHUX BBHIBOJIOB
Ha OCHOBE SMITUPHYECKH YCTAHOBIIEHHBIX (HaKTOB;

-CpaBHMBATh TOYHOCTh M3MEPCHU (U3MUECKUX BEMYMH IO BEJIWUIHHE MX
OTHOCHTEIbHOM MTOTPEIIHOCTH IIPU POBEACHAN NPAMBIX U3MEpEeHUH,

-CAMOCTOSTEBHO [POBOJHMTH KOCBEHHBIE W3MEPEHMS M HCCICHOBAMII
QHU3UUECKUK BEJIMYMH C MCTIOJIB30BAHMEM pa3MYHBIX CIOCOOOB H3MEPEHUs
(hUBHUECKUX BEWUMH, BBIOMPATh CPEACTBA M3MEPCHHA C y4eToM HeoOXOIUuMOH
TOUHOCTH W3MEpPEeHHUH, 000CHOBBIBATH BEIGOp criocoba M3MepeHus, aJeKBaTHOro
HoCTABNGHHOM 3ajade, TMPOBOJMTH OLEHKY JOCTOBEPHOCTH TI0JTyYeHHBIX
pe3yJIbTaToB;

-BOCTIPMHMMATH HH(pOpMALMIO (QU3UIECKOTO  CONEPHAHUA B Hay4HO-
MOMyJIApPHOW JUTepaType M CpelcTBax MaccoBoil MHGMOpMaIUK, KPUTHIECKH
OLIeHMBATH TIOYHYEHHYIO NHPOPMAIMIO, aHATU3UPYS €6 CONCPIKAHHE U JlaHHbBIe 00
HUCTOYHKKE UHHOPMALIUH;

-co3/1aBaTh COOCTBEHHbIE IIMCbMEHHBIE U yCTHBIC cooOuieHust O HU3HICCKUX
JBICHHSAX HA OCHOBE HECKONBKMX HCTOYHHKOB HH(OpMALWH, COMPOBOXIATE

BBICTYIIJIEHHE npe3eHTalyel, yIUThIBas 0COOEHHOCTH ayIUTOPHUH CBEPCTHHKOB.
MexaHuuyecKHe siBJICHHS

BbInyCKHHK HAYYHTCS:

-pacro3HaBaTh MEXaHMIECKHE ABICHUI 1 00DBICHATH Ha OCHOBE MMEIOIIUXCS
JHaHUI OCHOBHBIE CBOWCTBa HIJIM YCJIOBHA MPOTEKAHUA ITUX SIBJICHUU:
paBHOMEpHOE W HEPaBHOMEPHOE JBI)KEHHE, PAaBHOMEPHOE W PaBHOYCKOPCHHOC




TIpAMOJIMHEHHOE  JIBUIKCHHC, OTHOCHTENBHOCTh MEXaHM4eCKOro  JABIKCHUA,
cBOGONHOE TajeHHe Tell, PABHOMEPHOE ABMKCHHUE IO OKpY>XHOCTH, HHEPIH,
B3aEMOJeiicTBAe Tell, PEaKTHBHOE MBIKCHHUE, nepejiadya JABIeHUs TBEPABIMU
TeaMH, JKHIKOCTAMH U Ta3sami, arMocdepHOe JiaBleHHe, IUIaBaHUE Tell,
paBHOBECHE  TBEPIBIX  Tell, AMEIOIMX  3aKpEIUIeHHyl0 ~ OCh  BpallCHHA,
Kone6aTepHOE ABIKEHUE, PE3OHAHC, BOTHOBOE JBIKEHHC (3BYK);

_OICHIBATH M3yUeHHBIE CBOMCTBA TeNl ¥ MEXaHUIECKHS SIBJICHHMSI, UCIIONB3Y
dusnyecKue BENWYUHBL ITyTh, nepeMeleHre, CKOpOCTb, YCKOpEHHE, 3 (5050
obpallieHus, Macca Teja, IIOTHOCTE BemecTBa, cwia (cuia THKECTH, CHa
yIpPyrocTH, CHIa TpeHws1), JaBlieHHe, MMIyIbC Teld, KHHEeTHYecKass JHEeprusd,
[HOTeHIIMaIbHAs DHEePrus, MeXaHH1eCcKad paboTa, MexaHnu4IecKas MOIHOCTD, KT
[IpH COBepIICHUM PabOTHI C UCTONE30BAHUEM IIPOCTOrO MEXaHM3Ma, CUiIa TPeHHA,
AMIUIMTYAa, NEpUOJ W HacToTa koNeOaHuMii, JUIMHA BOJHBI M CKOPOCTb €€
pacIpOCTPaHEeH!s; MpY ONMHUCAHUH TNPaBUIBHO TPAKTOBAThH Gu3nUecKuil CMBICI
HCTIONB3yeMbIX BEJNW4MH, HX 0603HAUEHNs ¥ EIMHHLBI M3MEPEHHUs, HaXOMUTH
hopMyJiBI, ~CBS3BIBAIOIIME  JIAHHYIO (u3nUecKyl0 BeIMdMHy C JIPYrdMH
BeJIMUYMHAMHY, BEIUUCIATH 3HAYCHHE (usruecKoi BEIUINHBL,

-aHATM3MPOBATH CBOMCTBA TeN, MEXaHMICCKUC SBJICHWs ¥ TIPOIECCHI,
MCIONB3ys (hU3MYECKUe 3aKOHBI: 3aKOH COXpaHeHwsl SHePTHH, 3aKOH BCEMUPHOTO
TAFOTEHVs, NPUHLMIL CYNEepHo3UIuK  CHIT (HaxoXaeHHE paBHOAEliCTBYIOILIEH
cunbl), I, II 1 111 3aKOHEI HploTOHA, 3aKOH COXPaHEHHs HMIIyJbCa, 3aKOH I'yka,
sakon Ilackais, 3akoH Apxumena; TpH 3TOM pasinyarh CIIOBECHYIO
GopMyJTHPOBKY 3aKOHA U €ro MaTeMaTU4YECKOE BBIPAKEHUC]

-pa3iu4yaTh OCHOBHBIC IPHU3HAKH M3YUEHHBIX ~(QU3MYECKUX MoJieNei:
MaTeprasibHas TO4Ka, MHeplyalbpHas CHCTEMa 0TCUeTa,

-pemiaTh 3aja4yd, HCIOIB3YA (u3zyecKue 3aKOHBI (3aKOH COXpaHEeHUs
SHEPruy, 3aKOH BCEMHPHOI'0 TSTOTEHHS, MIPUHIMI CyNeprno3uiun Cull, I, 1T uIII
saxoHbl HBIOTOHA, 3aKOH COXPaHEHHs MMITyJbCa, 3aKOH I'yka, 3akoH Ilackais,
3axon Apxumena) M (GopMyIbl, CBS3BIBAIOLIAC usnyecKue BETHIMHEL (yTB,
CKOpOCTh, YCKOpeHHe, Mmacca Tena, [UIOTHOCTH BELIECTBa, CHia, ABICHHE,
VIMITYJIbC TeNa, KMHETHYecKas SHeprusd, [OTeHIIHAIbHAS DHEPTUs, MEXaHUIeCKad
pa6oTa, MeXaHU4YeCKas MOIIHOCTD, KIIJ[ mpocToro MeXaHu3Ma, CuiIa TPEHMS
CKOJBKeHUs, KOOhMUIMEHT TPeHHUs, aMILTUTy i@, epuo 1 yacToTa KoJeOaHui,
JUIMHA BOJIHBI U CKOPOCTBH €€ pacrpoCTpaHeHus): Ha OCHOBE aHalu3a yCIIOBUS
3a7a4d 3alHCHIBATh KPaTKoe YCIIOBUS, BRIIACIATH dusnuecKre BENUIHUHBI, 3aKOHEI
1 dopmyIibl, HeOOXONUMBIE JUIsL e PCILICHMA, NPOBOJUTH PAcyeThl U OUCHUBATH
peanbHOCTE MOJTyIeHHOTO 3HAUCHHS (usruecKoil BETMUUHBL.

BLINYCKHHK NMOJY4YHT BO3MOKHOCTD HAYUTBCSL:

-JCIIONTB30BATH 3HAHHWA O MEXaHWUYESCKUX ABICHHUAX B MOBCEIHEBHOM JKHM3HU
s obecrieueHus 6e30MacHOCTH TIPH obpallieHuy ¢ IpUOOpaMu ¥ TeXHIHCCKUMH
ycTpoicTBaMH, Uil COXPaHEHUs 310pOBbA H cobIIOeHHs] HOPM DKOJIOTUIECKOTO
OBelieHMs B OKpYy)Karomieil cpene; NPUBOAUTDH npuMepbl  IPaKTHYECKOTo
MCIIONB30BaHMsA (PU3UUCCKUX 3HAHUI O MEXaHMIECKHX SBJICHUAX ¥ (PU3MUECKUX
3aKOHAX, MPUMEpPHl HCIOIb30BAHMA BO30OHOBIISIEMBIX HMCTOYHMKOB JHEPTUH;
3KOJIOTMYECKUX MOCIEACTBHH HCCIIeOBaHMA KOCMIIECKOTO IIPOCTPAHCTB;




-pa3nuyaTh TPAHUIBl MPUMEHMMOCTH GU3UYECKUX 3aKOHOB, IOHUMATDH
pceoGmMit  xapakTep — (yHIaMEHTaJBHBIX — 3aKOHOB (3aKOH ~ COXpaHEHHS
MCXAHMUECKOW OHEpruM, 3aKOH COXPaHeHWs MMIIyJIbCa, 3aKOH BCEMHUPHOIO
TATOTEHUS) U OrPaHHIEHHOCTH HCIIOIB30BAHMA qacTHBIX 3aKkoHOB (3axoH I'yka,
Apxumernia u 1p.);

-HaXOMUTh AaJECKBATHYIO NpeVIOKEHHON  3a/1a4e ¢uznyecKyio MOJIEIb,
paspemaTs IpobieMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUM TI0 MEXaHUKe C
MCIIONE30BAHMEM MaTEeMaTHYeCKOro ammapara, Tak H TpH [IOMOIIIM METOJ0B
OLIEHKH.

TenJioBble sIBJICHHS

BrInycKHHK HAY4YHTCH:

-pacrio3HaBaTh TEIUIOBbIE SBICHUA U 00BACHATE Ha 0a3e HMEOIIUXCA
3HaHU} OCHOBHBIE CBOWCTBA MM yCJIOBHS NPOTEKAHUA STHX siBIeHui: Tuddysus,
n3MeHeHue obbeMa Tell MpH HarpeBaHNU (oxnaxkueHuu), OobIIas CKUMACMOCTD
ra3oB, Majas CXXHMaeMOCTb JHUIKocTell ¥ TBEPABIX Tell; TEIIOBOS PaBHOBECHUE,
pcrapeHue, KOHIEHCalls, IUIaBJICHHE, KPUCTAJUIM3AIHS, KUMEHKE, BIAKHOCTH
BO3/IyXa, Pa3MUYHbIe CIOCOOBI TEMUIONepe/ain (TemIonpPOBOJHOCTh, KOHBEKIIUA,
V3JIyueHWe), arperaTHble COCTOAHMA BEIllECTBA, IOIVIONIEHHe OJHEpPrun IIPH
MCTIAPEHUH JKUJIKOCTH H BBIICJICHHC €€ IPH KOHJIEHCALlMK Tapa, 3aBUCHMOCTb
TeMIIepaTypbl KUIIEHUS OT IaBIeHUA,

-OIMCHIBATD M3ydYeHHbIe CBOWCTBA TeJl W TCIIOBBIC SIBJICHUS, MCIIONb3YS
husnpdecKHe ~ BENUYMHBL  KOIMYECTBO TEIUIOTHl, BHYTPEHHSS  OHEPrud,
TeMIepaTypa, y/elbHas TeII0eMKOCTh BELIECTRa, yJenbHas TeIioTa IUIaBJIeHA,
ylelbHas TemIoTa napooGpa3oBanus, yJelbHasd TEIUoTa CrOpaHUi TOTIINBA,
K03 QUIHEHT IOJNE3HOr0 NeiicTBUS TEIUIOBOTO JBUraTesls; MpY OIMMCAHHH
NpaBWIbHO TPaKTOBATH dusruecKui CMBICI HCTIONB3YEMbIX BEJIMYMH, HX
0603HAYEHNS U €AMHHUIIBI U3MEPEHHUs, HAXOIUTh opMyJIbl, CBA3BIBAIOLIME NAHHYIO
du3MUeCKyl0 BeNMYMHY € JpYrviMA BeJIMYHHAMH, BBIYHUCIATH 3HAUCHHE
(pu3MIecKOM BETUIMHBI,

—aHANM3MPOBATH CBOMCTBA Tell, TEIIOBbIC ABJICHU 1 IPOIECChI, UCTIONB3YA
OCHOBHBIE TTOJOKEHHSI aTOMHO-MOJIEKYJISPHOTO YUEH!S O CTPOCHHUH BellECTBA H
3aKOH COXpaHEeHHs SHEPTHH,

-pa3nMyaTh OCHOBHBIE MPU3HAKK H3y4eHHBIX (QU3UYECKUX Mojenen
CTpOEHUSs ra3oB, KUIKOCTEN U TBEPIBIX TEI;

~IIPUBOJIUTH MPHMEPHl PAKTHYECKOTo HCIOJb30BaHHA pu3MIeCKUX 3HAHUK
O TEILUIOBBIX SBIIEHUSX;

-pemraTh 3a/@uM, MCIONB3Ys 3aKOH COXPaHCHHA SHEPTrUH B TEIUIOBBIX
mporeccax M (QOpMyIbl, CBA3BIBAIOINC dusrdeckie BETHYHHBL (KOonmM4ecTBO
TeIIOThl, TEMIIEpaTypa, yJenbHas TEeIIOeMKOCTE BEIIECTBa, yJleNbHas TerioTa
[UIaBNeHUs, yACNbHAS TeIUIOTa Mapoo0dpa3oBaHus, yACIbHAs TeIioTa CropaHus
TOIINBA, KOI(QQHUIIMEHT TIONE3HOro ASHCTBUS TEMIOBOIO IBUraTens): Ha OCHOBE
aHaNIM3a YCJIOBMs 3aJauM 3alliCBIBaTh KpaTKoe yCJIOBUE, BBIACJIATE (PU3UIECKUE
BeJIMYMHbI, 3aKOHBI M (OpMYyJ]bl, HEOOXOIUMbIE I ee PEIICHH, MIPOBOJUTE

pacueThl ¥ OIEHMBAaTh PEANBHOCTH  IONYIEHHOTO 3HaueHWs (HU3UIECKOU
BEJTHIMHBI.




Bbll'lyCKHllK MOJIY4YHT BO3MOKHOCTb Hay‘lﬂTbCﬂ:

-HACIIOJIB30BaTh 3HAHUA O TEIJIOBBIX SABJICHUAX B HOBC&ﬂHeBHOﬁ KHU3HH I
oBecreueHHsl Oe30MacHOCTH NPH OOpameHud ¢ npubopaMHi U TEXHAYCCKHMH
yCTpORCTBaMH, JUTS COXPaHEHHs 310POBbA 1 COOIIO/IEHHs] HOPM 3KOJIOTIIECKOTo
[OBeJeHMS B OKpy)Xaromleil cpene; TPUBOMMTE NPUMEPEI 5KOJIOTUUECKUX
moclencTBui  paboThl  ABUraresiedl  BHYTPEHHErO cropaHusi, TEIJIOBBIX H
mnpoanelc'rpocraﬂuﬂﬁ;

-paz3jiniaTh rpaHullbl HpHMeHHMOCTH (bHBIfI‘{eCKHX 3aKOHOB, IOHHMMAaThb
BCeoOIIHiA XapakTep QyHIaMEHTAIBHBIX (hH3UIEeCKUX 3aKOHOB (3aKOH COXpaHCHHS

SHEPrUH B TEIUIOBBIX mpoleccax) ¥ OrpaHUYEHHOCTD WCIIOIB30BaHUsl YacTHBIX
3aKOHOB;

[v]

_HAXOJAWTH AaJEKBATHYIO IIPEMIOKEHHON 3a/1ate pusnyecKyro MOJEIb,
paspeuiaTh npobieMy Kak Ha OCHOBE AMEIOLIMXCS 3HAHUM O TEIUIOBBIX ABICHHUAX C
MCIIONb30BAHMEM MAaTEMATHYeCKOro arnmapara, Tak H IpH [TOMOILII METOJOB
OLIEHKH.

JjieKTpUYeCKHe H MATHHTHBIE SIBJICHUS

BhinyCKHHK Hay4YHTCsI:

-pacrio3HaBaTh 3JIEKTPOMArHUTHBIC gBIIeHUS M OOBICHATH Ha OCHOBE
UMEIOIUXCSl 3HAHWM OCHOBHBIC CBOICTBA WM YCIOBHMS TPOTEKaHHSA OSTHX
SABJIEHUI: dIIEKTpU3alus Tell, B3aHMO/IEiCTBUE 3aps/IOB, AIEKTPUYECKUI TOK U €ro
neifictBus  (TEIUIOBOE, XHMHYECKO®, MAaruuTHOE), B3aUMOJEWCTBHE MAarHuToB,
37eKTPOMarHUTHas HHIY KIH, JieiicTBre MATHUTHOTO TI0JIsl Ha IIPOBOJHUK C TOKOM
¥ Ha JBWKYLIYyIOCS 3apsDKCHHYIO HacTHILY, nefiCTBUE DJIEKTPUYECKOro MOjs Ha
3apsSHKEHHY IO YacTHILY, 9JIEKTPOMarHUTHbHIE BOJIHHI, IPSIMOTIMHEHHOE
pacIpoCTpaHEHNe CBeTa, OTPaXCHUE 1 TIpeoMIIeHNe CBETa, TUCMIEPCHs CBETa.

-COCTABJIATh CXEMBI JJIEKTPUYECKUX merneil ¢ IOCJIENOBAaTEIbHBIM U
napajuleNbHBIM  COEIHEHNEM JJIeMEHTOB, pasjuyas yCJIOBHBIC 0003HaUECHHUS
»JIEMEHTOB DJIEKTPHUECKUX Ilered (MCTOYHUK TOKa, KIIOH, pe3ucTop, peocrart,
JIaMIIOYKa, AMIIEPMETD, BOIBTMETP).

_JCIIONIH30BaTh OITHYECKHAE CXEMBI JUI IOCTPOCHHA u300pakeHu B
IJIOCKOM 3epKajle ¥ COOUparoLlei I1H3e.

_OMMCHIBATh H3yYeHHBIE CBOWCTBAa Tel H 9NIEKTPOMArHUTHBIE SBJICHHUS,
HCIoNb3ys  (QU3UYECKHe BEIUYHHBL SIEKTpUYECKUH 3apsfd, cuna  TOKa,
SNEeKTPUYECKOe — HANpPSDKCHHE,  DJICKTPUHIECKOe CONPOTHUBIICHHE,  YACIBHOE
CONPOTHBIICHHE BEIECTBa, paGoTa OIEKTPUYECKOro MO, MOIIHOCTE TOKA,
(hOKyCHOE PAacCTOSIHME U ONTHUYECKas CHia JIMH3bI, CKOPOCTh JIEKTPOMArHUTHBIX
BOJIH, JUIMHA BOJIHBI M 4YacToTa CBETa; IpH OTNMCAHUKM BEpPHO TPAKTOBAThH
Gu3MYECKUi CMBICIT HCTIONB3YCMBIX BeNM4YMH, WX 00O03Ha4YeHHs WU CIUHHIIBI
M3MepeHus; HaXOUTh (pOopMyJIbl, CBA3BIBAIOLIME IaHHYI0 (QU3UYECKYIO BEIMIMHY
¢ IpYTUMHU BEJIMIMHAMH.

-aHAJIM3MPOBATh CBOMCTBA TeJ, SJICKTPOMArHUTHBIC ABIIEHUS U IIPOLIECCHI,
MCTIONB3Ys (PU3MUECKHe 3aKOHBI: 3aKOH COXPAHCHUA SIIEKTPUYECKOTO 3apsfa,
sakod OMa Ui y4acTKa IenH, 3aKOH Txoyns-Jlenna, 3aKoH IPSMOJIMHEHHOTO
pacIpoCTpaHEHHs CBETA, 3aKOH OTPAKCHHA CBETa, 3aKOH MPEJIOMJICHHUS CBETA; IIPU




3TOM pasfn¥aTh CIOBECHYIO (OPMYyTHPOBKY 3aKOHA U ero MareMaTH4eCKoe
BBIpA)KCHHE.

-[IPUBOJIUTH TNPUMEPHI NPaKTUICCKOTO MCIIONB30BAHMs (U3MUECKUX 3HAHUH
0 3JIEKTPOMAarHUTHBIX SBICHHAX

-pelarth 3a/1auu, UCTIONb3Y S (hu3nUEeCKHe 3aKOHBI (3aKOH Oma JuIsi ydacTka
menu, 3akoH Jlxoyns-JleHia, 3aKOH IPSMOJIMHEHHOrO PaclpOCTPAHEHHUA CBETa,
3aKOH OTpa)XeHHs CBETa, 3aKOH NPEIOMICHUA cBeTa) U (HOPMYJIBI, CBA3BIBAIOLINC
(u3MUecKyre BeNMMYMHBL (CHIA TOKA, SMEKTPHEECKOS HampsDKeHHe, DIIEKTPUIECKOe
COTPOTHBJIEHNE, YAENbHOE COTPOTUBICHHE BEIIECTBA, pabora BIEKTPUIECKOTO
OIS, MOILIHOCTH TOKa, (OKyCHOe paccTOsHME M ONTHIeCkad culia JTHH3BL,
CKOPOCTb 3JIEKTPOMATHUTHBIX BOJH, JUIMHA BOJIHEL M qacTOTa CBeTa, (OPMYJIbI
pacyera  SJIEKTPUYECKOTO  COMPOTHBICHHMS  IPH MocJeN0BaTeIbHOM U
napauielbHOM COeJMHEHUU [POBOJIHMKOB): HA OCHOBE aHajM3a yCIOBUA 3ajatH
3aMUCHIBaTh KpPaTKOe YCJIOBHE, BBIIEIATH du3nyecKne BENMYHMHBI, 3aKOHBL M
bopMybl, HeoOXomMMble M €€ pelICHH, IIPOBOJUTE PacyeThl U OLEHWBATH
peanbHOCTh MOJTYyYeHHOTO 3HAUEHMS (u3IIecKol BETUIHHEL

BbINyCKHHUK NOJYYHT BO3MOMKHOCTD HAYHHTBCSE:

_JCIIONB30BaTh 3HAHUS 00 BJIEKTPOMAarHUTHBIX SIBICHHAX B [I0BCETHEBHOM
WU3HM Ui obecriedeHHss Oe30MacHOCTH TIPH obpamenun ¢ npubopamMu U
TeXHMUYECKMMH YCTPOWCTBAMH, JUIs COXPaHEHHs 370pOBBI 1 co0roieHus. HOpM
3KOJIOIHYECKOr0 TIOBEIEHHS B OKPYIKAIOIIed cpejie; NPUBOAUTE IPUMEpE! BIIHMSIHUS
3JEKTPOMATHUTHBIX U3JTy4YeHUH Ha JKUBbIC OPraHnsMbl,

-pasnMuaTh TPaHULBI MPUMEHHUMOCTH QU3MUECKUX 3aKOHOB, IIOHUMATBH
BceobmMit  XapakTep  (yHIaMCHTAIBHBIX  3aKOHOB (3aKOH ~ COXpaHeHMs
3JIEKTPUYECKOro 3apsja) M OrpaHuueHHOCTDH JCITONB30BAHMS JacCTHBIX 3aKOHOB
(3axon OMa Jyist y4acTKa LelHu, 3aK0H Ilxoyns-JleHua u ap.);

-MICIIONB30BATh IPHEMBI MOCTPOEHHS (QU3HUECKUX Mozeliel, TIOMCKa MU
hOpMYTHPOBKH JIOKA3aTeNbCTB BHIIBUHYTBIX UIOTES TEOPETHIECKUX BBIBOJIOB
HA OCHOBE SMITMPUYECKH yCTaHOBIICHHBIX (haxTOB;

“HAXOJHUTh A[eKBATHYIO IPEIIOKEHHON 3ajade dusnuecKyr0 MOJelb,
paspeluaTh mpobneMy KaK Ha OCHOBE MMEIOIIUXCA 3HAHUN 00 3IEKTPOMarHUTHBIX
JBIEHHUSX C WMCIIONB30BAHMEM MATeMaTHUecKoro ammapara, TaK ¥ Mpu MOMOIH
METOJIOB OLIEHKH.

KepauToBbI€e SIBJICHHS

BrInyCKHHK HAYYHTCH:

-pacro3HaBaTh KBAaHTOBBIC SIBJICHHS U 0GBACHATh HA OCHOBE HMMEIOLIUXCA
3HaHMii OCHOBHBIE CBOMCTBA WM YCJIOBUS TNPOTEKaHHd STHX SIBJICHUI:
ecTecTBEHHAass M WCKYCCTBEHHas pajMOaKTHBHOCTB, O-, B- u y-u3ITydUCHHUS,
BO3HUKHOBEHHE JIMHEWUATOr0 CIIEKTPa M3y YCHHs aTOMa,

-OMHUCHIBATh W3y4YEHHBIE KBAHTOBbIC SBICHHUS, MHCIIOIB3Ys GbuznuecKue
BeTHUMHEI: MAcCOBOE YHCIO, 3apsloBOE YMCIIO, NMEepHOJ MOJypacmaja, SHEprid
hOTOHOB;, TNpH ONMCAHAM TPABUILHO TPaKTOBATE (Gu3uUecKuii  CMBICI
MCTIONB3YEeMBIX BENMYMH, WX OOO3HAYeHHs M EAMHHMIBl M3MEPCHMA, HAXO/IUTh
GopMyNBI, CBSA3BIBAIOIME MAHHYIO (QU3MYECKYI0O BENMYMHY C JPYTHMH
BeJIYMHAMY, BBIUHMCIIATE 3HAUeHHe QU3NUECKON BETMINHBL,




-aHAJIM3MPOBATh KBAHTOBBIE SIBIICHMS, HCIONB3YS (u3nuecKrue 3aKOHBl H
MOCTY/IaThl: 3aKOH COXPaHeHHs DHEpruH, 3aKOoH COXpaHeHHUs IIIEKTPHIECKOTo
3apsiia, 3aKOH COXpaHEHWs MacCOBOrO HHCIa, 3aKOHOMEPHOCTH H3IYyYeHHS U
MOMIOLIEHHS CBETa aTOMOM, NP 3TOM pa3iuyarh CIOBECHYIO hopMyIHpOBKY
3aKOHA ¥ ero MaTeMaTu4eCcKoe BhIPaKECHNUE;

-pa3nuyaTh OCHOBHbBIE NPU3HAKH IJIaHETApHOH MOJeNH aToMa, HYKJIOHHOM
MOJIeJI¥ aTOMHOTIO A1Ipa;

-MIPUBOJMTH IPUMEPBI TPOSBICHHA B npupofe M TPaKkTHIECKOro
HCIIONb30BaHMs  PaJiHOaKTHBHOCTH, SANCPHBIX U TepMOSIEPHBIX ~ PEaKLHH,
CIIEKTPAJIEHOIO aHai3a.

BLINyCKHHUK NMOTYYHT BO3MOKHOCTD HAYIHThLCS:

_MCIONBL30BATh IIONyueHHBIE 3HAaHUSA B [OBCEHEBHONW JKMU3HU TIPHU
obpamenust ¢ TpuOOpamMu U TeXHUYECKIMU  yCTpo#cTBaMM  (CHETHHK
MOHM3UPYIOMUX YaCTHLl, TO3MMETp), MUl COXPaHeHINs 37I0pOBbsl M COOIIO/ICHHS
HOPM 9KOJIOTHYECKOTrO MOBENICHHS B OKpyKarolle# cpenie;

~COOTHOCHTB PHEPTHUIO CBSI3W aTOMHBIX SAEP C neheKToOM MacChl;

-[IPUBOJUTH IPUMeEpPbl BIMAHUSA PaJHOAKTHBHBIX M3TydYeHU Ha JKUBBIC
OpraHM3MBbl; TIOHUMATh TPUHLIAIT JNeiicTBUS JIO3UMETPa U PasiuyarTh yCIOBHA €ro
UCIIOB30BaHU,

-[IOHMMATH 3KOJIOTHYECKHe MpodIeMbl, BOSHUKAIOIIHNE TIPH MCITOJIE30BaHUH
ATOMHBIX 9JIGKTPOCTAHUMH, W MyTH PCIICHHA OSTHX npo6iieM, TNEePCIeKTUBEI
MICIIONB30BAHHS YIIPABJIIEMOr0 TEPMOsA/IEPHOTO CHHTE3A.

Jj1IeMeHTbl ACTPOHOMHH

BhInycKHHK HAYYHTCS:

-yKa3bIBaTh HA3BaHUA IUIAHCT CoJIHEYHOM CHUCTEMBI; pa3iIuyiaTbh OCHOBHBIC
pU3HAKK CYTOYHOTO BPAUICHHUS 3BE3HOTIO He6a, mBmwkenus JIynsl, ConmHla U
IUIaHeT OTHOCUTENLHO 3BE3],;

-[IOHMMAThL Pa3IUuus MEXAY reJIMOLEHTPUYECKOn U TeOLEHTPHIECKON
cucTeMaMy MUpa;

BbINyCKHHK MOJIYYHT BO3MOKHOCTL HAYHHThHCSI:

~yKa3hIBaTh OOILIMe CBOACTBA M OTIMIHA MUIAHET 3eMHOM I'pYIIbI U [JIaHeT-
ruranToB; Manbix Ten COJHEeYHOH CHCTEMBI M GONBIINX IUIAHET; MOJIE30BaThC
KapToil 3Be3HOTO Heba mpu HabIoIeHUsIX 3BE3JHOTO Heba;

-pasMuaTh OCHOBHBIE XapaKTEPUCTUKH 3BE3]L (pa3mep, LBET, TeMIIEPATypa)
COOTHOCHTB IIBET 3BE3BI C €€ TEMIIEPaTyPOu;

-pa3NUYaTh THIOTE3B! O POUCXOXKACHIH CoJIHEYHOU CUCTEMBI.




2.Coneprkanne y4eOHOro npeamera.

®u3nka u pusnyecKHe METObl H3yYeHHs IPHPOBI
dusuka — HayKa o npupoze. OusnuecKue Tena U ABICHUS. Habnronenue u
ompcaHue (QU3UUECKUX ABJICHUH. Duspyeckdil dKcIepuMeHT. MoaenupoBaHue
SIBJIEHUH U 0O'BEKTOB IIPUPOJBL.
Du3MuecKde BEJMYMHBI U WX H3MepeHHe. TOYHOCTh W TOIPEIIHOCTH
m3Mepenuit. MexIyHapojiHas CHCTeMa e/IMHHUIL.
®u3ruecKie 3aKOHBI M 3aKOHOMepHOCTH. Pu3uKa W TEXHHKA. Hayunp1i

Meron Tmo3HaHWA. Pons Qu3uke B (HOPMHUPOBAHUH eCTeCTBEHHOHAY YHOM
IPaMOTHOCTH.

MexaHuueckHe siBJICHHUS

MexaHu4eckoe JABMKeHHe. MartepraibHas TO4Ka KaK MOICIb (bU3UIECKOTO
rena. OTHOCHTENBHOCTH MEXaHHYECKOTO  ABMKCHHA. CucremMa OTCUETA.
(DysEYecKre BeJMIHHB], HEOOXOMMMBIE JUTS OMMCAHUS JBHXEHHS U B3AMMOCBA3L
Mexay HuMH (IyTb, MepeMeleHHe, CKOPOCTh, YCKOpEHHE, BpeMsl JIBH)KCHHS).
PaBHOMEpHOE M DPaBHOYCKOPEHHOC NpAMOJIMHENHOE JIBUKEHHE. PaBHOMEpHOE
JBWKEHHE MO OKpyXHOCTH. [IepBbIH 3aKOH HeroroHa u uHepuus. Macca Tena.
[TnotHocTs Bemiecta. Cua. EQWHUIBI CHTIBL. Bropoii 3akon HeroToHa. Tpetuit
saxon HpioTona. CBoGomuoe mameHue Tell. Cuiia THKECTH. 3aKOH BCEMHPHOTO
rsrotenns. Cuna ynpyrocTi. 3akon ['yka. Bec Tena. HesecoMocTb. CBsA3b MEXAY
cunoll TSKecTH M Maccol Tenma. JluHamomeTp. PaBHOJEHCTBYOINasA CHIIA. Cuiia
tpenns. Tpenue cKombxeHust. TpeHue MoKos. TpeHue B IPUPOJIE ¥ TEXHUKE.

VMnynsc. 3aKOH  COXPAaHEHMs — HUMITyJIbCa. PeakTHBHOE JBIIKEHHUE.
Mexanuueckas pa6ora. MOIIHOCTb., DHEPTHUs. [ToTeHUMAJIbHAS U KHHETUYECKas
sHeprus. [IpeBpalleHne OJHOro BHIA MeXaHWuecKoil SHepruu B JPyroM. 3aKoH
COXpaHEeHHUs MOJHOM MeXaHUYeCKOH SHEPrUu.

[IpocThle MeXaHW3MBIL YCIOBUS DPaBHOBECHS TBEPOro Teid, HUMEIOLLETO
3aKpeIUIeHHYI0 OCh JBMKEHHMsA. MOMEHT CHIIBL. IlenTp TsbKecTH Teja. Peryar.
PasHOBecHe CHJI Ha phIdare. Ppuaru B TeXHUKe, OBITY W NPUPOJE. [TomByXHBIE U
HEIIOJBIOKHBIE OJOKH. PaBeHCTBO paboT TIpH  HCIOIB30BAHUH IPOCTBIX
Mexaau3MoB  («30J10TOE  TIPABUIIO MexaHuKi»). Kodh(UIUEHT IOJIE3HOro
IeHCTBUSA MEXaHH3Ma.

JlaBneHde TBEPHBIX Tel. ENMHWIBI HM3MEPCHHSA JIABICHHA. CriocoObI
usMmeneHus nasineHus. laBnenue sunKocTell U ra3oB 3akoH Ilackans. JlaBneHue
JKHIKOCTH Ha HHO ¥ CTeHKH cocyna. Coobmaromuecs coCynbl. Bec Bo3nyxa.
ATtMmocdeproe maBnenue. M3mepenue atmocdepHoro  gapieHus.  OmbIT
Toppuuemma. bapoMeTp-aHEPOUI. ATMmochepHOe [aBleHHE Ha pPa3IMIHBIX
BEICOTAaxX. | WMapaBIUdecKue MeXaHu3Msl (Tpecc, Hacoc). JlaBneHue XHIKOCTH U
raza Ha TOTPY)KEHHOE B HUX TENO. ApXHMeJoBa CHIa. [InaBaHue TeJl U CyJOB
Bo3znyxonaBaHue.

Mexaauueckue koiebanusi. Ilepuon, wacToTa, aMIUIMTyIa xosnebaHu.
Pesonanc. MexaHuuecKkye BOJTHBI B OHOPOAHBIX cpenax. JiuHa BOJIHEL 3BYK Kak
MeXaHuueckas BOJHA. [ pOMKOCTh M BbICOTA TOHA 3BYKa.




TenJioBbie AABJICHUS

Crpoenue BemecTBa. ATOMBI ¥ MOJICKYJIBL. TermnoBoe ABUXKEHHE aTOMOB M
mornekyn. Hdudpdysus B rasax, KUAKOCTAX U TBepABIX Telax. DBpoyHOBCKOS
nBHKeHWe. BlaumopeicTsue (UpHTDKEHME U OTTaJIKMBaHUE) MOJIEKYIL.
ArperaTHble COCTOSHMS ~BEILCCTBA. Pasnuuwie B CTPOEGHHMH TBEpAbIX Tel,
*HIKOCTEH ¥ ra3oB.

TemoBoe paBHOBecue. TeMmmepaTypa. CBs3b TEMIIEPATYPBI CO CKOPOCTBIO
Xa0THYECKOTO JBMKEHHS YacTUll. BHYTpeHHss SHEPrHi. Pa6oTa 1 Teruionepeaaya
kaK CrIocoOBl WM3MEHEHMs BHYTpPEHHEH DJSHEpruu Teia. TemnonpoBOHOCTE.
Kousexius. Wsmydenue. [Ipumepsl Termonepenadd B TIPUPOZAC U TEXHHUKE.
KoNMUYecTBO TEIUIOThl. YIelbHas TEIUIOMKOCTb. Y JIeNbHas TerioTa CTOpaHus
TOIUTMBA. 3aKOH COXpaHEeHWs M IPEeBpaIleHUs SHCPrHd B MEXAHHUYECKUX W
TemIOBBIX Mpoleccax. IlmapieHue M OTBEPACBAHHC KPUCTAJTMYECKUX  TEL.
V ienpHas TerioTa iasnenus. Vicrapenne i KOHACHCALMS. [TornomieHue SHEPTUN
[IpY UCTIApeHUH JKMAKOCTH M BBIICICHUE €C NPH KoHIeHcauuu napa. Kumnenue.
3aBUCHMOCTD TEMIIEPATyphl ~KWIEHHs OT [JaBJICHHA. VienpHas —TEIUIOTa
napoofbpasoBaHKsi M KOHJCHCAIWH. BiakHocTh BO3AyXa. Pabora rasa Ipu
pacmupenud. IIpeoGpasoBanus SHEPTHH B TEIUIOBBIX MamrHax (maposas TypouHa,
JBUraTelh BHYTPEHHETO CropaHui, peaKTUBHBIN nsuratens). KIIJ TemsioBoH
MAIIAHEL. DKOJOIHYECKUe MPOOIEMBI HCIIONH30BaHUS TETIOBBIX MALIHH.

JNeKTPOMATHHUTHBIE SIBJICHHS

DnexkTpu3auus (QUIHIECKUX Tell. BsauMojeiicTBre 3apsHKEHHBIX TEJL. JlBa
poma  SNEKTPUYECKHX  3apsmioB. JlenuMOCTh  DIEKTPUYECKOro  3apafd.
DJIleMEHTAPHBIA 3MEKTPUYECKUH  3apsl. 3aKOH COXPaHEHHUS JJIEKTPUIECKOTO
3apsina. [IPOBOJIHMKH, MOJYNPOBOIHWKA 1 H30JIATOPBl  AJEKTPUUEecTBa.
DIEeKTPOCKOI. DJIEKTPUUECKOE MONe KaK ocobpIit By mMarepuu. HampshkeHHOCTD
snekTprdeckoro mons. JlecTBHe DJIEKTPUHECKOro  Ioji Ha DJEKTpUYECKUE
3apspl. KOHIEHCAaTOp. JHEPTUs SIEKTPHHECKOro Mol KOHJIEHCaTopa.

DNeKTpHYECKAN TOK. MICTOYHHUKH SIIEKTPUHICCKOTO TOKA. DnekTpuyecKas
lenb W ee cocTaBHble dacTd., Hampapjienue u nefcTBHs 3IEKTPUYECKOro TOKa.
HocuTenu 3JIEKTPHYECKUX 3apslioB B MeTajlax. Cuna TOKa. JJIEKTPUIECKOE
HaTIpSKEHHEe.  OJIEKTPUYECKOE  COMPOTHBIICHHUE NPOBOAHMKOB.  EJMHHMIIEI
COTPOTHUBIIEHUS.

3aBUCUMOCTE CHJIBI TOKA OT HampspKeHHs. 3akoH Oma it yqacTKa MeTH.
VraensHoe compoTusiexue. Peocratel.  IlocienosaTenbHOS coeIMHEeHHE
IPOBOHUKOB. [lapasienbHoe COSTIMHEHIE POBO/IHUKOB.

PaGoTa 3IEKTPUYECKOTO IIONs 110 MEPEMEIICHHIO JIEKTPHYECKUX 3apiaoB.
MoImHoCcTs 3JeKTpUudecKoro Toka. HarpeBanue MPOBOJIHHMKOB JJIEKTPUYECKUM
tokoM. 3akon Jhxoyms - JleHma., OIeKTpUYEeCKHE HArpeBaTElbHBIC 51
ocBeTUTeNbHEIE TPUOOPHI. KopoTkoe 3aMBIKaHHE.

MarautHoe Tone. MHIyKIus MarHATHOI'O IOJIA. MarauTHoe IIoJi€ TOKa.
OnpiTr Dpcrena. MarHutHoe I0JI€ MOCTOSHHBIX MarHuToB. MarHuTHoe M0JIe
3eMui. DJIEKTPOMAarHuT. MarHutHoe IIOjie KaTyIIKM C TOKOM. [Ipumenenue
3NEKTPOMArHUTOB. JlelicTBUE MAarHMUTHOTO IOJsi Ha IMPOBOAHHK € TOKOM H




IBIDKYLIYIOCS ~ 3apsHKCHHYIO  YacTHILy. Cuna Awmmepa u cuia Jlopenna.
DneKTpOoABHUraTelb. SIBIeHNe 9IIeKTPOMATHUTHOM HHITYKuus. ONbITbL dapanes.

DnexTpoMarHuTHEIC KoyieOaHus. KonebarenbHbIA KOHTYP.
DJeKTpOoreHepaTop. [TepemeHHBIH  TOK. Tpanchopmarop. ITepenaua
SIEKTPUYECKOH DHEPTHMM HA PACCTOSHHUE. DNeKTPOMAarHUTHBIE BOJIHBI M HX
cBoiicTBa. IIpHHLIUIIEI PAJHOCBA3H M TEICBUICHUA. BrusiHEE 3J1€KTPOMarHUTHBIX
W3Jy9eHHH Ha KUBbIe OPTaHU3MBL.

Cger — anexTpoMarnutHas BojHa. CKOpoCTh CBETa. McTOYHUKA CBETA.
3aKOH NPAMOJMUHEHHOro pacnpocTpaHeHue CBETa. 3aKkOH OTpaXEHHs CBeTa.
[Tnockoe 3epkayio. 3aKOH MPEeNIOMIICHHAS CBETa. JIunzel. DoxycHOE pacCcTOSIHUE U
OIITHYEcKas CHNIa JIMH3bL VI300paxeHnWe IpeaMera B 3epKkane W JIMH3C.
Omruueckwe npubopsl ['ma3 Kak onNTHYecKas CHCTEMa. Jlucniepcusi CBETA.
UntepbepeHuns U audpakius CBETa.

KBauToBble IBJIEHHS

Ctpoenue aroMmoB. IlmanerapHas MOJACNIL aTOMa. KBaHTOBBI XapakTep
[IOTJIONIEHHUs ¥ MCITyCKaHMsl CBeTa aToMaMH. JIMHeH4aThbIe CIIEKTPRL.

Omnsitsl Pezepdopaa.

CocTaB aToMHOTO siipa. [IpOTOH, HEUTPOH U BIIEKTPOH. 3akoH DHHLITENHA O
TIPONOPIMOHATBHOCTH MacChl ¥ SHEPIUH. Jedekt Macc ¥ SHEPrus CBA3M aTOMHBIX
snep. PanuoakTuBHOCTB. Ilepuonm monypacrana. Anpga-usnyuenue. bera-
u3Tydenye. ['aMMa-u3ydenye. SnepHbie peakiyu. Nctounuku sHeprun ConHLa 1
3pe3q. SlmepHas OHepreTHka. OKOJIOTMYECKHE npobreMbl pabOTBl ATOMHBIX

snexTpocTanuuil. Jlosumerpust. BiusHue paguoaKTHBHBIX U3JIyYeHUH Ha JKMBBIC
OpraHU3MBI.

CtpoeHne d 3BOJIIONHS BcenenHom
[eoleHTpUYECKasE U TEIMOLEHTPUYECKas CHCTEMBl MHPA. dusnueckas
npupoa HEOECHBIX Tell Conmednoii cuctemsl. Ilpoucxoxnenne ConHedHOH
cuctempl. ®usudeckas mnpupona ConHna #  3BE3L. Ctpoenne BceneHHOH.
dposmonus BeenenHoii. ['umore3a bomnbiioro B3peisa.
IIpuMepHBbIe TeMbl JIAG0PATOPHBIX U MPAKTHIECKHUX padoT
JlaGopaTopHbie paboThl (HE3aBUCUMO OT TeMaTHYEeCKO! TMPUHA/UTe)KHOCTH)
JeIATCS CIIeNYFOIHe THUIIBL:
1. IlpoBeaeHue IPSIMBIX H3MEPEHUH (hU3UIEeCKUX BETUINH
2. Pacuer 110 TIOJyYEHHBIM pe3yJibTaTaM NpsAMBIX H3MEPEeHHH 3aBUCHMOTO OT
HUX TapameTpa (KOCBEHHbIe H3MEPEHNS).
3. HaGmoaeHne ABJIEHUN U MOCTAHOBKA OIIBITOB (Ha KaueCTBEHHOM YPOBHE)
110 OGHAPYXEeHHIO (PAKTOPOB, BIMSIOMMX HA MPOTCKAHNE NAHHBIX SIBJICHUM.
4. ViccieqoBaHie 3aBHCUMOCTH OZHOHM (U3M4eCKOH BEJUIUHBI OT IpyTro# ¢
IpeICTaBIeHHEM PE3YIIBTATOB B BUMC rpaduka WiIx TaOJIHLIbL.
5. TIpoBepka 3alaHHBIX IPEANONOKEHUA (IPAMbIE H3MEPCHUSA (bU3UIECKUX
BeJIMYVH ¥ CpaBHEHHE 3a/IaHHBIX COOTHOLICHUH MEXTY HUMH).
6. 3HAKOMCTBO C TEXHUYECKHMH YCTPOUCTBAMHU U UX KOHCTPYHUPOBAaHHE.
Jlio6ass pabouast mnporpaMma [OJDKHA TMpelyCMaTpuUBaTk BBITIOIHCHNIE
nabopaToOpHBEIX PabOT BCEX YKa3aHHBIX THIIOB. BrIGOp TeMaTHK{ U ducia pabot
Ka)KIOTO THIIA 3aBUCHUT OT 0cobeHHOCTeH paboyeil IporpaMmbl 1 YMK.




IIpoBeaenne NPSIMBIX H3MepeHHil GPU3NIECKHX BETHTHH

1. MU3mepeHue pa3mMepoB TeJl.

2. Ismepenue pa3MepoB MaJlbIX TEIL.

3. UsmMepeHue Maccel Tena.

4. U3mepenne oobeMa Tela.

5. VIamepeHue CUITBL.

6. U3smepenue BpeMeHH TIpoliecca, reprona KoneOaHuM.

7. I3aMepeHue TeMIeparyphl.

8. Mi3amepeHue JaBjieHHs BO3yXa B OaJIJIOHE TI0]I TIOPIITHEM.

9. MiaMepeHue CHIbl TOKa U er0 PeryinpoBaHue.

10. HV3mepeHue HanpsHKEHUSA.

11. M3mepeHue yTrioB MageHHs U IPEeJIOMJICHHU.

12. Usmepenue HOKyCHOrO pacCTOSHUA JTUH3BL.

13. V3MepeHue pajuoaKTHBHOTO (OHa.

Pacuer 1o MOJYy4YEeHHBIM Pe3yabTaTaM NpsiMbIX H3MepeHHui 3aBHCHMOTr0
OT HMX MapaMeTpa (KOCBeHHbIE H3MepeHHs)

1. Mi3sMepeHue IIIOTHOCTH BeleCTBa TBEPAOTO TeJa.

2. Onpezenenve K03GduireHTa TPEHUS CKOIBKCHIL.

3. OnpejeneHue KeCTKOCTH NPYKUHbI.

4., OnpejieJieHye BBITAIKMBAIOLICH CUIIBI, neiicTByIOIIel Ha IOrPyKeHHOE B
YKMIKOCTB TeJIO.

5. OnpeneneHre MOMEHTa CHIIBL.

6. VI3aMepeHue CKOPOCTH PABHOMEPHOTO JBHXCHHA.

7. 3smepeHue cpeHell CKOPOCTH ABHKEHU.

8. M3MepeHue yCKOPEeHUs paBHOYCKOPEHHOTO JABIKECHHA.

9. Onpezenenue pabOTHI X MOIIHOCTH.

10. OmnpezeneHne 4acTOTHI KonebaHuii rpy3a Ha MPYKUHE U HATH.

11. OmpenesneHne OTHOCUTENBHOH BIaXKHOCTH.

12. OmnpexneneHue KOJUYECTBA TEIIOTHI.

13. Onmnpenenenue yIeNbHON TEIIOEMKOCTH.

14, V3MmepeHue pabOTBI M MOIIHOCTH 3JIEKTPUYECKOrO TOKA.

15. H3mepeHue COMPOTHUBIIEHHUS.

16. OmpenesneHne ONTHIECKON CHUIIBI TMH3BL.

17.  VccnenoBaHHe 3aBUCUMOCTH BBITAIKMBAIOIIEH CHJIBL OT 00BeMa
[IOrpy KeHHOM 4acTH OT IJIOTHOCTH XHIKOCTH, €€ He3aBUCUMOCTH OT IUTOTHOCTH H
MaccCBI TeJla.

18. McciemoBaHWe  3aBMCHMOCTH  CHJIBI  TpeHHMs ~ OT  XapakTepa
TIOBEPXHOCTH, €€ HE3aBUCUMOCTH OT IIIOLIANH.

HaGroneHue siBJeHMii H TOCTAHOBKA ONBITOB (Ha Ka4eCTBEHHOM

ypoBHE) IO o0HapYXKEHHIO ¢$aKTOpOB, BIMAIOMIHMX HA NMPOTEKaHHE AAaHHBIX
siBJICHHH

1. HabmoieHue 3aBHCUMOCTH MeproJa KonebaHut rpy3a Ha HUTH OT JUTHHBI
¥ HE3aBMCHUMOCTH OT MacCBhI.

2. HabmoeHne 3aBUCUMOCTH Tiepuofia KojieOaHui Tpy3a Ha MpYyXWHE OT
Macchl ¥ )KECTKOCTH.




3. Ha6oneHue 3aBUCUMOCTH JIABJIEHH s ra3a oT 00beMa U TeMIIepaTyphl.

4, HabGmroneHue 3aBHCUMOCTH — TEMIIEpATypPBI OCTBIBAIONEHl BOJIBI OT
BpPEMEHHU.

5. UccenoBanue SBIEHMS B3aUMOACHCTBIS KaTy KK ¢ TOKOM ¥ MarnuTa.

6. UccreioBanue SBIEHHS 3JIEKTPOMArHUTHOM HH/TYKLIHH.

7. HabnioieHue sIBJICHUS OTpaKeHHs W MPEeIOMIIEHHs CBETa.

8. HaOroienve sSIBIEHMs TACIIEPCHH.

9. O6GHapy)KeHHe 3aBHCHMOCTH CONPOTUBJIEHHS MPOBOAHMKA OT ero
IapaMeTpoB U BEIIECTBA.

10. MccrnenoBaHue 3aBHCHMMOCTH Beca Tena B JKUIKOCTH OT o0BreMa
MOTPY)KEHHOH YaCTH.

11. MHccnenoBaHue 3aBUCHMOCTH OJIHOM (u3UYecKoil BETMYUHBL OT
JPYro#i ¢ peJICTaBIEHHEM Pe3yIbTaToB B BUIC rpaduKa UM TaOIUIIBL.

12. MccrnenoBaHue 3aBUCHUMOCTH MaccChl OT 00beMa.

13. HccnenosaHue 3aBUCUMOCTH My TH oT BpEMEHH pU
PaBHOYCKOPEHHOM JIBHKeHUH 6e3 HAYAILHOM CKOPOCTH.

14. MWccnenoBaHue 3aBUCHMOCTH CKOPOCTH OT BpPEMEHH M NyTH IIPH
PaBHOYCKOPEHHOM JIBU)KEHHU.

15. WccnemnoBaHue 3aBUCHMOCTH CHJIBI TPEHUS OT CHIIBI 1aBJICHHUS.

16. WccenoBaHue 3aBUCUMOCTH AeopMalliy TPYXKUHBI OT CHIIBL.

17. WccnenoBaHue 3aBHCHMOCTH Meproja KoynebaHuil rpy3a Ha HUTH OT
JUTAHBI.

18. UcclenoBaHde 3aBUCHMOCTH Nepriofia Konebanuit rpy3a Ha NpYyXuHe
OT KECTKOCTU U MaCCBI.

19. MccnenoBaHue 3aBHCHMOCTH CHJIBI TOKa uepe3 TIPOBOAHMK OT
HaNpsHKEHUSI.

20. WcciemoBaHHWe 3aBMCHMOCTH CHIJIBI TOKa 4epe3 JIaMmouky OT
HaNpsHKEHU.

21. WccnemnoBaHUe 3aBUCUMOCTH YIUIa IPEJIOMIIEHHUS OT YIJia IaCHUA.

IMpoBepka  3aJaHHBIX  NPEANOJIOKEHHH (npsiMble  H3MepeHHs
du3MUecKHX BeJHYHH H CPABHEHHE 3aJaHHBIX COOTHOIIEHHI MeKAY HHUMH).
IIpoBepka rumores

1. IIpoBepka THIIOTe3bl O JMHEHHOM 3aBUCHMOCTH JUIMHBI cToOuKa
JKUIKOCTH B TPyOKe OT TeMIIepaTyphl.

2. TIpoBepka TrHIOTE3Bl O MNPSIMOW MPONOPLHHUOHAIBLHOCTH CKOPOCTH IPH
PaBHOYCKOPEHHOM JBHIKEHUH [POHICHHOMY Iy TH.

3. TIpoBepka TUIIOTE3bl: IIPU MOCIEAOBATEIBHO BKIIIOUCHHBIX JIAMIIOYKA H
IIPOBOJIHMKA MK JABYX TPOBOJJHAKOB HANPSKCHMS CKIIA/bIBATE HEJIb35 (MOYKHO).

4. TIpoBepKa NpaByiIa CIOXKEHHUs TOKOB Ha JIBYX MapajliebHO BKIFOYEHHbIX
PE3UCTOPOB.

3HAKOMCTBO € TEXHHYECKHMH YCTPOHCTBAMH H HX KOHCTPYHpPOBaHHE

5. KoHCcTpyrpoBaHHe HAKIOHHOM IUIOCKOCTH € 3alaHHBIM 3Ha4CHHEM KITA.

6. KOHCTpyHMpOBaHHe apeOMeTpa 1 HCTIBITAHUE ero PaboTHL.

7. COOpKa 3NEKTPUIECKON LENH U U3MEPEHHE CUIIBI TOKA B €€ PasiuiHbIX
y4yacTKax.




8. COOpKa SIEKTPOMArHUTA 1 HCTILITAHHE ero AeHCTBHL.

9. M3yueHue IIEKTPHUIECKOTO ABUraTeNlsd NOCTOSHHOTO TOKA (ua Mozmenu).
10. KoHcTpyupoBaHHE 3JEKTPOABUIaTENS.

11. KoHcTpyupoBaHHME MOJIEIH TEJIESCKOIIA.

12. KOHCTpyHpOBaHHE MOJEIHN JIOJKH C 3a/[dHHOH IPy30TIO/{bEMHOCTLIO.
13. OreHKa CBOEro 3peHHs H Noa00p OYKOB.

14. KoHncTpyupoBaHUE IPOCTEHIIEro reHepaTopa.

15. HzydeHue CBOUCTB H300paXKeHUs B JIMH3AX.




3. TemaTH4YecKoe NJIAHHPOBaHHUE

7 kaace

Konuuects
Ne n/mt ConeprxaHue IporpaMMbl
0 4acoB
1 Baenenue. 4
2 [epBoHAYANBHEIE CBEECHUA O CTPOCHUH BEIIECTBA. 6
3 BzaumopericTBUE TEIL
22
4 JlaBjieHre TBEPABIX Tell, )KUIKOCTEH 1 ra3oB. 22
3 Paborta 1 MOIIHOCTE. DHEPrUs. 13
6
IToBTOpEHUE 1
Htoro 68
8 kaacce
Neni/nt ConeprxaHue IporpaMMEI Kommeetse
- AP porp 4acoB
1 TernnoBble SBICHUS. 23
2 DeKTpruecKue sBJICHHUS. 9
3 DneKTpUUeCcKue IBJICHHUs. 20
4 DIeKTpPOMAarHUTHBIC SIBJICHHUS. 5
5 CBeTOBEIE SIBJICHHUSL. 10
6 [ToBTOpEnue 1
Hroro 68




9 kjaacc.

KonuuecTB
Neri/n CopeprxaHue IIpOrpaMMBI
0 YacoB
1 3aKOHBI B3aMMOJICHCTBUS U JIBHIKEHHS TEIl 36
2 MexaHndeckue KojiebaHus 1 BOJIHBL 3BYK. o
4 DIEeKTPOMarHUTHOE IOJIE. 22
4 CtpoeHue aToMa ¥ aTOMHOTO spa. 16
> Ctpoenvie 1 3BoIOLUs BeeneHHOu. 5
6
HToroBoe noBTOpPEHHE. 8
Hrtoro 102




