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Ilnanupyembie pe3yJbTaThl
7 kaacc
JIM4HOCTHBIE
e OmnpenensTh U BHICKA3bIBATh MO PYKOBOJICTBOM I€Jlarora caMmble o01ue Aiis Bcex Joaei
[IpaBUJIa IOBEIECHUS IPU COTPYIHUYECTBE (ITUUECKUE HOPMBI).
¢ B npenioxKeHHbIX Me1aroroM CUTyalusax oOIIeHUs U COTPYIHUYECTBA, ONUpPasiCh Ha 00IIUe
JUISL BCEX TpaBUiia MOBECHUS, JEeJaTh BEIOOD, IPU MOAJIEPIKKE IPYTUX YYACTHUKOB IPYIIIBI U
1earora, Kak NOCTYIHTb.
MeTanpeameTrHbie
PerynsatuBHbie
e Omnpenensts U GOPMYIUPOBATH LIETh AEATEILHOCTH Ha YPOKE.
e (CraBuTh yueOHYIO 3a/auy.
e VYUUTbCA COCTABIATH IUIAH U ONPEAETATh MOCIEeI0BATEIbHOCTD IEHCTBUH.
e VYuuTbCA BBICKA3BIBATh CBOE MPEIONIOKEHHE (BEPCHIO) HA OCHOBE pabOThI ¢ MILTIOCTpAIIHe
yueOHUKa.
e VYuutbces paboTaTh 10 NPEAJIOKEHHOMY YUUTENEM IUIaHy.
e VYUUTbCA OTIMYATH BEPHO BHIIIOJHEHHOE 33/JaHUE OT HEBEPHOTO.
e VYUUTbCA COBMECTHO C YUHTENIEM U IPYTHMMH YUSHUKAMH JaBaTh YMOIMOHATIBLHYIO OLEHKY
JESTEIbHOCTH KJIacca Ha ypOKe.
Ilo3HaBaTeNbHbBIE:
e OpHeHTHPOBATHCA B CBOEH cHCTeMe 3HaHUN: OTIUYATh HOBOE OT YK€ U3BECTHOTO C IIOMOIIBIO
YUUTEIS.
e Jlenats mpenBapUTENbHBIN OTOOP UCTOYHUKOB MH(POPMALIMU: OPUEHTHPOBATECS B YUCOHHKE
(Ha pa3BOpOTE, B OTJIABIEHHUH, B CIIOBApE).
e JloObIBaTh HOBBIE 3HAHMS: HAXOIUTh OTBETHl Ha BOIPOCHI, HCIONB3Yysd Y4YEOHUK, CBOU
YKU3HEHHBIHN ONBIT ¥ MHPOPMALIUIO, TOJYyYEHHYIO Ha YPOKE.
e [lepepabarbiBaTh MOJYyYEHHYIO MH(QOPMAIMIO: J€NaTh BBIBOJbI B PE3yJbTaTe€ COBMECTHOM
paboThI BCEro Kiacca.
e [lepepabarbiBaTh MOTyYEHHYIO HH(POPMAIIHUIO: CPABHUBATD U KJIACCU(DHUITUPOBATD.
e [IpeoOpazoBbiBaTh MH(OpMaLMIO U3 OJHOW (OpPMBI B APYTyHO: COCTaBIATh (PU3NUYECKUE
pacckasbl M 3aJjaud Ha OCHOBE MPOCTEUIIUX (PU3NYECKHX Mozened (IpeIMETHBIX, PUCYHKOB,
CXEMaTHUYECKUX PUCYHKOB, CXE€M); HaXOJAUTh U (POPMYyTUpPOBATh PELICHHE 3aJlaud C MOMOIIbIO
IpOCTEHIINX MoAesnel (MPeAMETHBIX, PUCYHKOB, CXeMaTHUYECKUX PUCYHKOB, CXEM).
KomMmyHukaTnBHbIC
e JIOHECTH CBOIO MO3ULHUIO J0 APYTUX: O(OPMIIATH CBOIO MBIC/Ib B YCTHOW U TUCHbMEHHON peun
(Ha ypoBHE OJJHOTO MPEAJIOKEHUS WIH HEOOBIIOr0 TEKCTA).
e CnymaTh ¥ TOHUMATh PEYb JPYTHUX.
e YuTaTh U MepeCKa3bIBaTh TEKCT.
e COBMECTHO JIOTOBapUBAaTHCS O MPaBUIIaX OOLICHUS U MOBEACHUS B ILIKOJIE U CIEI0BATH UM.
e VYUUTHCS BHIOTHATH Pa3UYHbBIE POJIU B TpyMie (JIUaepa, UCTIOTHUTENS, KPUTHKA).
IIpeameTHbIe
K xoHny 7 ki1acca y4YeHUK HAYYMTCS:
e coOmofaTh IMpaBWwia O€30MAaCHOCTH M OXpaHbl TpyAa IMpu pabore ¢ Y4eOHbIM H
1a00paTOPHBIM 000PYIOBaHHUEM;
® [IOHMUMATh CMBICI OCHOBHBIX (H3MUECKUX TEPMHUHOB: (HU3UUECKOe TeNo, (U3NIECKOe
sBIIeHUE, PU3nUecKas BeINYNHA, SUHHUIIBI H3MEPEHUS,
® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPHU MOMOIIU (PU3HUECKUX METOOB;
AHAJIM3UPOBATH OTJIENbHBIE 3TAIlbl MPOBEACHUS UCCIEA0BAHUN U HHTEPIIPETUPOBATH PE3YIbTaThI
HAOJII0ICHUI U OIBITOB;
® CTaBUTH OIBITHI MO UCCIEIOBAHUIO (PU3NYECKUX SIBICHUN WM (PU3MUECKHX CBOMCTB Ten 0Oe3
WCIIOJIB30BAaHUS TPSIMBIX M3MEPEHHUH; MpH TOM (opMyIHupoBaTh MpodiieMy/3amady ydeOHOTO




IKCIIEPUMEHTA; COOMpATh YCTAHOBKY M3 MPEIJIOKEHHOTO O0OpYIOBaHUS; MPOBOIUTH OMBIT U
(bopMynUpOBaTh BHIBOJIBI.

[Mpumeuanue. [Ipu npoBeeHNN UCCIETOBAHUS PU3NICCKUX SIBICHUN H3MEPUTEIbHBIC TIPUOOPHI
UCIIOJIB3YIOTCS JIUIIb KaK JaTYUKH U3MepeHus: (PU3NUECKUX BETMYHH. 3aucy MOKa3aHUM
MPSIMBIX H3MEPEHUN B 3TOM CIIydae He TpeOyeTcs.

® TIOHMMATh POJIb SKCIIEPUMEHTA B MOJIYY€HUU HAyYHOU WH(OpMaLIUK;

® TPOBOJWUTH TPSMbIE U3MEpPEeHHs (M3MUECKUX BEIUYHMH: BPEMsl, PAacCTOSIHHE, Macca Tena,
00BeM, cuia, aTMOC(EpHOE JaBJICHUE, IIPU ITOM BBIOMPATH ONTUMAIBHBIN CIOCOO M3MEpEHUs U
MCIIOJIb30BATh MPOCTEHIIINE METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHUH.

[Mpumeuanue. Jlro6as yaebnas nmporpaMma J0HKHA 00€CIIeYHBATh OBIAJICHUE TTPSIMBIMU
U3MEPEHUSIMU BCEX MEPEUNCIICHHBIX (PU3MUECKUX BETUYHH.

® TIPOBOJWTH HUCCIICIOBAHUE 3aBUCUMOCTEH (DU3MYECKHX BEIMYMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUI: TIPH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJIbTAThl IMOJYYCHHOMN
3aBUCUMOCTH (PM3MYECKHX BEIMYMH B BHAE TaOnul © TpaduKOB, JelaTh BHIBOJABI IO
pe3yabpTaTaM HCCICIOBAHHUS;

® TPOBOAUTH KOCBEHHBbIC H3MEPEHUsS (PU3MUECKUX BEIUYMH: MPHU BHIIOJHEHHUH H3MEPEHHIA
coOupaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, CIEIysl MPEATIOKEHHON HMHCTPYKIMH, BBIYUCIATH
3HAUCHUE BEIIMYMHBI U aHATTM3UPOBATH MOJIYUYEHHBIC PE3YJbTAThI C YICTOM 3aJaHHOW TOYHOCTH
U3MEPEHU;

® AHAIM3WPOBATh CHTYAIlMH IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa, Yy3HaBaThb B HUX
MPOSIBIICHUE M3YYCHHBIX (DHU3MYCCKHX SBICHUM WM 3aKOHOMEPHOCTEH M MPUMEHSTH
UMEIOLIUECs 3HAHUS 7S KX O0BSCHEHHUS;

® TIOHMMATH NMPUHIUIBI JESHCTBUS MalIWH, MPUOOPOB M TEXHUYCCKUX YCTPOHCTB, YCIOBUS HX
0€30MMacHOTO UCTIOIH30BAHMS B TIOBCETHEBHOM KU3HU;

® UCMOJb30BaTh MPHU BBINOJHEHUH YYEOHBIX 3a7ad HAYYHO-TIONMYJSAPHYIO JUTEPaTypy o
bu3HYECKUX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

K Kkonuy 7 knacca yueHuk noayuum 603MOHCHOCHIb HAYUUMbCA:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCIe008AHUL, PONb QUIUKU 8 PACUUDEHUU NPeOCMABNeHUl
00 OKpydrCcarouem mupe u ee 6Kia0 8 yayuueHue Kaiecmea HCUsHu,

® ucnonv3oeams NpueMvl NOCMPOeHUs Quauyeckux mooenel, Noucka u GopmyIuposKu
00Ka3amenbCmea GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 8bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKmos,

® CpasHUBamMv MOYHOCMb UMEPeHUs. PU3UYeCKUX 6eUdUH NO GeluYUHe UX OMHOCUMETbHOU
HOCPeULHOCIU NPU NPOBEOCHUU NPAMBIX USMEPEeHU,

®  CaMOCmMoAmMeNnbHO NPOBOOUNMb KOCBEHHbIE USMEPEHUS U UCCTIe008AHUS PUIUUECKUX BETUUUH C
UCNONIL30BAHUEM PASTUYHBIX CNOCOO08 USMEPEeHUsl (PU3UYEeCKUX BelUYUH, 8blOUPaAmMb CPeoCcmed
usMepenuss ¢ y4emom HeoOX0OUMOU MOYHOCMU U3MepeHuUll, 000CHOB8bIBAMb GblOOP CNOCoOA
usmepenus, aoeKeamHo20 NOCMAGIeHHOU 3adade, NpoOBOOUMb OUEHKY O00CMOBEPHOCTIU
NONYYEHHBIX Pe3yIbmamos;

®  BOCHNPUHUMAMb UHDOPMAYUIO PUBULECKO20 COOEPIHCANHUSL 8 HAYYUHO-NONYIAPHOU Tumepamype
U cpeocmeax Maccosou UH@oOpMayuu, KpUumuyecKu OYeHUusamov NOJAYHYeHHYI0 UH@oOpMayuio,
ananuzupys ee cooepaicanue u OaHHvie 00 UCOYHUKe UHDOpMayuLL,

® co30asamb cobCmeEeHHble NUCbMEHHble U YCMHble COOOWEeHUs O (DUIUUECKUX SBNEeHUAX Ha
OCHOBE HEeCKONbKUX UCMOYHUKO8 UHGOpMayuu, conpogoxcoams 8blCMyNnJieHue npe3eHmayuel,
yuumuléas ocobeHHocmu ayoOumopuu cepCmuuKo8.

MexanuyecKkue siBJICHUS

Y4eHHK HAy4YuTCH:

® pAaCIlO3HABAaTh MEXAaHWYECKHE SBJICHUS W OOBSICHATHP Ha OCHOBE HMCIOIIMXCS 3HAHHMA
OCHOBHBIE CBOMCTBA WJIM YCIIOBUS MPOTEKAHUS ITUX SBJICHUI: PAaBHOMEPHOE U HEPaBHOMEPHOE
IBUKEHHE, WHEpLus, B3aUMOJEHCTBUE Tel, TMepeAadya JaBiCHHs TBEPAbIMH TelIaMH,
KHUJKOCTSAMU U ra3aMu, aTrMochepHoe NaBjieHHE, IJIaBaHUE Tell, PaBHOBECHE TBEPABIX TeT,



UMEIOIIUX 3aKPEIUIEHHYIO OCh BPAICHHU, ;
® ONUCHIBATh M3yYEHHBIE CBOICTBA Tel U MEXaHUYECKHUE SIBICHUS, HCIOJIb3Ys (PU3NUYECKUe
BEJIMYMHBL: MYTh, IEpEeMEIIeHHe, CKOpOCTb, Macca Teja, IUIOTHOCTh BEHIeCTBAa, cuia (cuia
TSDKECTH, CUJla YIPYrOCTH, CHJIa TPEHHs ), JaBJICHUE, , KHHETUYecKasl SHeprusi, MoTeHIHalbHas
9HEprus, MexaHu4deckas pabota, Mexanuuyeckas mourHocTh, KIIJI mpu coBepiieHnn paboTHI ¢
MCIIOJIb30BaHUEM IIPOCTOrO0 MEXaHW3Ma, CHJIa TPEHHUS; MPHU ONMHUCAHWUU NPABUIBLHO TPAKTOBATh
(GU3NUeCKUil CMBICI HCIOJB3YEMBIX BEIMYMH, WX OOO3HAYCHHS W EAMHUIBI H3MEPEHUs,
HaXOJUTh (OPMYIIbI, CBS3bIBAIONINE JAHHYIO (DU3UUECKYIO BEJIMYMHY C JIPYTUMH BEIHMYHMHAMU,
BBIYUCIIATH 3HaUCHHE (PU3NYECKON BETMUHHBI,

® aHAJIM3UPOBATh CBOWCTBA TeJl, MEXaHUYECKHE SIBICHUS U MPOIECCHI, UCIONb3Yys (hU3NUECKHe
3aKOHBI: 3aKOH COXPAHEHUS DHEPrHH, 3aKOH BCEMHPHOTO TATOTEHUS, MPUHIUI CYNEPHO3ULIUN
cuJl (HaxOoXJEHHE paBHOJAEHCTBYIOIIEH cuilbl), 3aKOH ['yka, 3akoH Ilackains, 3akoH Apxumena;
IIPU STOM Pa3InyaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA U €r0 MAaTEMaTH4YECKOE BhIPAKEHUE;

® pasnMuaTh OCHOBHBIC TNPH3HAKH W3YYEHHBIX (DM3MYECKHX MOJEJCH: MaTrepuaibHas TOYKa,
WHepIaIbHas CHCTEMa OTCYETA;

e pewaTh 3aJa4M, UCIOIb3ys (hU3HUECKHUE 3aKOHBI (3aKOH COXPAaHEHHUS PHEPruu, 3akoH I'yka,
3akoH [lackans, 3akoH Apxumena) u GopMynbl, CBS3bIBAOLINE (PU3UUECKHE BEIUMYUHBI (TYTh,
CKOpOCTh, Macca Teja, IUIOTHOCTh BEIIECTBA, CWJA, NABJICHUE, , KUHETHYECKas SHEprus,
MOTEHLIMaJIbHAs PHEPrusi, MexaHudeckas pabora, mMexaHuuyeckas MomHocTh, KIIJ mpoctoro
MEXaHU3Ma, CUJIa TPEHUs CKOJBbKEHHs, KOO(Q(QHUIUEHT TPEHHUs,): HA OCHOBE aHAM3a YCIOBUS
3aJja4uM 3aliChIBaTh KPATKOE YCIOBHE, BBIACTATH (PM3MUECKHUE BETUYMHBI, 3aKOHBI U (OPMYIIHI,
HEOOXOIUMBIC /ISl €€ PEUICHUs, POBOJUTH PACYEThl U OLIEHUBATh PEAILHOCTH MOIYYEHHOTO
3HaYeHUS PU3NYECKON BETUUHUHBI.

Y4yeHHK NOJYYHT BO3MOKHOCTb HAYUUTHCS:

® UCNONIBL3068AMb 3HAHUSL O MEXAHUYECKUX ABNIEHUSAX 68 NOBCEOHEBHOU JHCU3HU 011 obecnedenusl
bezonacnocmu npu 0bpaweHuy ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCEAMU, OJisi COXPAHEHUs.
300p08bsl U COONOOCHUSL HOPM IKON02UHECKO20 NOBEOEeHUsl 8 OKpYydcalouel cpede; npusoouns
npuMepbl NPAKMUYECKO20 UCHOIb308AHUS (U3UYECKUX 3HAHUN O MEXAHUYEeCKUX S81eHUAX U
Qusuueckux 3aKonax; npumepvl UCHONb308AHUAL BO300HOGNAEMbIX UCHOYHUKOS DHEP2UU;
9KONO2UHECKUX NOCIeOCMBULL UCCIe008AHUS KOCMUYECK020 NPOCMPAHCME,

® pazuyams cpaHuybl NPUMEHUMOCU DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWUll Xapakmep
@dyHOaMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsl MEXAHUYEeCKOU IHepeul, 3aKOH COXpaHeHUs
UMAYIbCA, 3AKOH 6CEMUPHO20 MAC0MEHUs) U O02PAHUYEHHOCMb UCNOIb30BAHUS YACMHBIX
3axono08 (3axon I yka, Apxumeda u op.),

® HaxoOumv a0eK8amHy0 NpedyloNCeHHOll 3a0aue uUYecKyro MoOelb, paspeuams npooiemy
KaK HA OCHOBe UMEIWUXCS 3HAHULL N0 MeXAHUKe ¢ UCNONb308AHUEM MAMeMamuiecKo2o
annapama, max u npu NOMowu Memooo8 OYeHKU.

TenoBble sIBJICHUSA

YdeHuK HAy4YuTCH:

® pacro3HaBaTh TEIJIOBHIE SIBIEHUS M OOBIACHATh Ha 0aze HMMEIOMMXCS 3HAHUH OCHOBHBIE
CBOWCTBA WJIM YCIIOBHS TPOTEKAaHUS ITHUX sBIeHWi: nuddysus, m3meHeHne oObema Ten MpH
HarpeBaHuu (OXJIAXJEHUM), OOJbIIAs CKUMAEMOCTh Ia30B, Majias CXUMAeMOCTb JKUAKOCTEH U
TBEPJIBIX TEJ; arperaTHble COCTOSHUS BEIECTBA;

® pa3nMyaThb OCHOBHBIE TPU3HAKM M3YYEHHBIX (U3NYECKUX MOJIENIell CTPOECHHS Ta30B,
XKHUJIKOCTEH U TBEP/BIX T,

Y4yeHHK MOJYYHT BO3MOKHOCTb HAYUUTHCS:

® UCNONBL306AMb 3HAHUA O MENJOBbIX ABNEHUAX 8 NOBCEOHEBHOU MHCU3HU Ol 0becneyeHus:
bezonacrocmu npu obpaweHuu ¢ nPUOOPAMU U MEXHUUECKUMU YCMPOUCMEAMU, OISl COXPAHEHUS
300p08bsL U COONOOCHUSL HOPM IKON02UHECKO20 NOBEOEeHUsl 8 OKpYydcaouel cpede; npusoouns
npUMepbl IKOI02UUECKUX NOCIeOCMBUL pabomyl 08ucamenel 6HympeHHe20 c2Opanus, Mmenioebix
U 2UOPOINEeKMPOCMAHYULL,

® pazuuamv cpaHuybl NPUMEHUMOCIU PUIUYECKUX 3AKOHO8, NOHUMAMb 6Ce0OWUll Xapakmep



@yHOamenmanvhvlx GU3UYECKUX 3AKOHO8 (3aKOH COXPAHEHUSA IHePIUl 8 MeNI08bIX NPoyeccax) u
02PAHUYEHHOCMb UCNONIb308AHUSL YACHBIX 3AKOHO8;

HAxXo0ums a0eK8ammuyto npeodioAHCeHHOU 3a0aye pu3uuecKyo Mooeils, paspeuams npooiemy KaxK
Ha OCHOBE UMEIOWUXCS 3HAHULL O TMeNJIO8bIX ABIEeHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMowu Memooo8 OYeHKU.

8 kiace

JIu4HOCTHBIE

e (CaMOCTOATEIbHO OMPEAEIATh U BBICKA3bIBaTh OOIIKE AJIs BCEX JIFOJIeH MpaBuiia MOBEICHUS
[P COBMECTHOH paboTe U COTPYIHUYECTBE (ITUYECKHE HOPMBI).

e B mpeaoKeHHBIX Me1aroroM CUTyalusx OOLICHHSI U COTPYIHUYECTBA, OMUPAsACh Ha OOIIHe
JUIsL BCEX MPOCTbIE MpaBuUiia MOBEACHHUS, CAMOCTOATENIBHO JeNaTh BBIOOP, KaKOil MOCTYIOK
COBEPUIUTb.

MeTanpeameTrHbie

PerynstuBHbie

OnpenensTh 1eb AeATeIbHOCTH Ha YPOKE CAaMOCTOSTENBHO.

Yuutbes (HopMynupoBaTh yueOHYIO MPOOIeMY COBMECTHO C YUUTEIIEM.

YuuThcs MIaHUPOBATh YUEOHYIO JIEATEIHHOCTH Ha YPOKE.

Bricka3bIBaTh CBOIO BEPCHUIO, MIBITATHCS MpeiaraTh Cocod e€ mpoBepKu.

Paboras o npeanokeHHOMY IUIaHy, UCIIOJIb30BaTh HEOOXOUMBIE CpeicTBa (YUeOHUK,
npocteiiye npudopbl U UHCTPYMEHTHI).

e OmnpenensTh yCHEeIHOCTh BHIIIOJHEHUS CBOETO 3a/IaHUs IPU MTOMOIIH YIUTETIS.
[To3HaBaTeNbHbBIE

e OpueHTHPOBATHCA B CBOEH cHcTEeME 3HAaHUI: IOHUMATh, YTO HY)KHA JOIOJIHUTEIbHAS
uH(popManus (3HaHUs) JUIs pelieHns yueOHOW 3aJauu B OJIMH Liar.

e JlenaTh npeaBapUTeIbHBIA 0TOOP UCTOYHUKOB MH(POPMALIMH [UIsI pPEllIeHus] yueOHOH 3aauu.
e J[oObIBaTh HOBbIE 3HAHUS: HAXOUTh HEOOXOAUMYIO HH(OPMAIIMIO KaK B yUeOHUKE, TaK U B
NPEUIOKEHHBIX YUUTENEM CIIOBapsAX U SHIMKIONEIUIX.

e JloObIBaTH HOBBIE 3HAHUS: H3BJIEKATH MH(POPMAIIUIO, IPEICTABICHHYIO B pa3HBIX (hopMax
(TekcT, Tabnuia, cxema, WITIOCTpAIs U ap.).

e JlepepabarbeiBaTh NOIYYECHHYIO HH(OPMAIIHIO: HAOIIOJATh U 1€JaTh CAMOCTOSITEIbHbIE
BBIBOJIBI.

KomMMyHUKaTHBHbBIE

e JloHECTH CBOIO MO3UIHUIO 10 APYTUX: 0OPMIISATH CBOIO MBICIIb B YCTHOM M MHUCBMEHHOM peun
(Ha ypoBHE OJJHOTO MPEAIOKEHUS WIH HEOOJIBIIOr0 TEKCTA).

Crnymarte ¥ MOHUMATh pedb JAPYTHUX.

Beipa3zuTenbHo nepeckasbBaTh TEKCT.

BerynaTh B Gecery Ha ypoKe U B dKU3HH.

CoBMeCTHO JJOTOBapUBATHCS O MpaBUIIaX OOLICHUS U MOBEICHUS B IIIKOJIE U CIIEOBATh HM.
Y4YUTBCS BBIOIHATH Pa3IMUHbIE POJIM B Tpymne (JIUepa, UCTIOTHUTENS, KPUTHUKA).
IIpeaMeTHbIe Pe3yabTaThl

YdeHuK HAy4YuTCH:

e cobOmofaTh mpaBuia O€30MaCHOCTH M OXpaHbl TpyAa Hpu paboTe ¢ Y4eOHBIM U
1a00paTOPHBIM 000PYIOBaHHEM;

® [IOHMMATh CMBICI OCHOBHBIX (H3MUECKUX TEPMHUHOB: (HU3UUECKOe Telo, (U3NIECKOe
SBJICHHUE, (PU3NYECKasi BEJIMUMHA, CIUHHUIIBI H3MEPEHUS;

® pacro3HaBaTh MPOOJIEMBI, KOTOPbIE MOYKHO PEIIUTh IMPH MOMOIIN (U3NIECKUX METOJIOB;
aQHAJTM3UPOBATH OT/EIBHBIC dTAIbl IPOBEICHUS MCCISIOBAaHUN U UHTEPIIPETHPOBATH PE3yIbTATHI
HaOJI0ICHUH U OTIBITOB;

® CTaBUTH OIBITHI MO UCCIEIOBAHUIO (U3NYECKUX SIBICHUN WM (PU3MUECKUX CBOMCTB Ten 0Oe3
WCITOJIB30BAaHUS TPSIMBIX M3MEPEHHUH; MpH TOM (opMyIupoBaTh MpodiieMy/3amady ydeOHOTO
HKCIIEPUMEHTA; COOMPATh YCTAHOBKY W3 INPEAJIOKEHHOTO OO0OPYIOBaHUS; MPOBOIUTH OIBIT U




(bopMynHUpOBaTH BHIBOJIBI.

[Tpumeuanue. [Ipu npoBeaeHnN nccinen0BaHU PU3NYECKUX SABJICHUN U3MEPUTEIbHBIE IPUOOPHI
UCTIOJIB3YIOTCS JIUIIb KaK JaTYMKH U3MEPeHUS (PU3NUECKUX BETUYMH. 3aUCH MOKa3aHuN
IPSIMBIX U3MEPEHUN B 3TOM Cllydae He TpeOyercs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B MOJyYCHUH HAyYHOH HH(OpMaIu;

® TPOBOAUTH MpsMble U3MEpeHHs (U3MUECKUX BEIUYMH: BpeMsl, pacCTOSHHME, Macca TeJa,
o0beM, cuiia, aTMOcepHOE AaBICHUE; IPU STOM BBIOMPATH ONTUMAbHBIN CIIOCOO U3MEpEHUs U
HCIIOJIB30BAaTh MIPOCTEUIINE METOABI OLIEHKH ITOIPEIIHOCTEN U3MEPEHUN.

[Tpumeuanue. JIro6as yuebHas nmporpaMma J0KHA 00ecrieunBaTh OBJIa/IeHue IPSIMbIMU
U3MEPEHUSMH BCEX MEPEUHCICHHBIX (PU3UUYECKUX BETHYHUH.

® TIPOBOAMUTH UCCJEIOBAHUE 3aBUCUMOCTEN (PU3MUECKHX BEJIMYHUH C MCIOJB30BAHUEM IPSMBIX
U3MEpPEHMIl: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3yJbTaThl IMOJY4YEHHOM
3aBHUCUMOCTH (PM3MYECKMX BEIUYMH B BUAEC TaONMMIl W TpauKOB, JeNaTh BBIBOJBI IIO
pe3ynbTaTaM UCCIEI0BAHMS;

® TMPOBOAWTH KOCBEHHBIE M3MEPEHHS (U3NYECKUX BEIWYHMH: TPU BBIIOJHEHUH W3MEPEHHN
coOuparh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIIEIysl NMPEAJIOKEHHON HMHCTPYKLMH, BBIYUCIATH
3HAUYEHHUE BEJIMYMHBI U aHAJIM3UPOBATH MOJTYUYEHHBIE PE3YJIbTaThl C YUETOM 3a/laHHOW TOYHOCTH
U3MEPEHU;

® aHAJIU3HMPOBATh CUTyallUH [PAKTHUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HHUX
NPOSIBIICHUE M3YUYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
UMEIOLIUECS 3HAHUS 7151 UX OOBSCHEHMUS;

® TIOHMMATh NMPUHIMIBI JEHCTBUS MaIIMH, MPUOOPOB M TEXHUYECKUX YCTPONCTB, YCIOBUS HUX
0€30MacHOr0 UCTOIb30BaHMS B IOBCETHEBHOM KU3HU;

® JCIOJb30BaTh IpPU BBIIOJHEHUU YYE€OHBIX 337a4 HAYYHO-TIONMYJISIPHYIO JIUTEPATypy O
bu3nyeCcKuX SIBICHUAX, CIIPABOYHBIE MaTepUabl, pecypchl IHTepHeT.

Y4YeHHK MoJy4YuT BO3MOKHOCTD HAYYHThCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCTe008ANHUL, PONb PUIUKU 8 pACUUPEeHUY NPeOCMABNeHUl
00 OKpydCcarouem mupe u ee Kia0 8 yIyuuleHue Kaiecmaea HCUsHu,

® UCNnoIbL306aMb NpUeMbl NOCMPOeHUs usuyeckux mooenell, NOUcKa U GopmMyIuposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6bl80008 HA OCHO8E IMRUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

® CpasHUBAmMb MOYHOCMb USMEPEeHUsl PU3UYecKUx GeIuduH No GeluduHe UX OMHOCUMENbHOU
nO2PeutHoCmuy npu NPo8eOeHUU NPIMbIX USMEPEHU,

® CAMOCMOAMENbHO NPOBOOUNb KOCBEHHblE USMEPEHUS U UCCTIe008AHUS PUIUUECKUX BETUUUH C
UCNONIL30BAHUEM DPASTUYHBIX CNOCOO08 UMEPeHUsl U3UUEeCKUX BelUYUH, 8bl0UPAMb CPeOCmed
uUsMepenuss ¢ y4emom HeoOX0OUMOU MOYHOCMU UBMEPeHUll, 000CHOB8bIBAMb blOOP CNocoba
usmMepenus, aoeKeamHo20 NOCMAGIeHHOU 3adade, NPOBOOUMb OUEHKY O00CMOBEPHOCTU
NOJYYEHHBIX Pe3yIbmamos;

®  BOCHPUHUMAMb UHDOPMAYUIO PUIULECKO20 COOEPHCAHUS 8 HAYUHO-NONYIAPHOU TUmepamype
U cpedcmeax Maccosol UHGOpMAyuU, KPUMuYecKu OYeHU8amsv MNOJVUEeHHYI0 UH@opMayuro,
aHanusupysl ee cooepicane u OanHvle 00 UCMOYHUKE UHDOpMAyUU;

® co30asamev coOCMBEHHblE NUCLMEHHble U YCMHble COOOWeHUs O DUUUECKUX AGNEeHUAX HA
OCHOBE HECKONbKUX UCMOYHUKOS UHGOpMAyuU, CONposoicoams 6biCMynieHue npeenmayuel,
VUumvleas 0COOeHHOCmuU ayOumopuu c6epCmHUKO8.

TenuoBble sIBJICHUSA

YdeHuK HAy4YuTCH:

® pacro3HaBaTh TEIJIOBHIE SBIECHUS M OOBSICHATh Ha 0aze MMEIOMIMXCS 3HAHUA OCHOBHBIE
CBOMCTBa WJIM YCJIOBUS MPOTEKAHUS ITHX sIBICHUU: nuddysus, usmeHeHHe oObema Tenl MpHU
HarpeBaHuu (OXJIAXKJICHUM), OOJbIIas CKUMAEMOCTh I'a30B, Majlas CXKMMAEMOCTh KHUJIKOCTEH U
TBEPABIX TEN; TEIUIOBOE PAaBHOBECHE, UCIIAPEHNE, KOHJACHCALUsA, IUIaBICHUE, KPUCTAIIN3ALINS,
KHUIICHUE, BJIQXHOCTh BO3/AyXa, pPa3lMYHBIE CIOCOOBI Teruionepenayu (TerIonpoBOAHOCTS,



KOHBEKIMsI, W3JIy4YCHHE), arperaTHble COCTOSHHS — BEIECTBA,IOIJIONICHHE JHEPrud Npu
UCTIapEHUH JKUJIKOCTH M BBIICJICHHE €€ IPH KOHJCHCAMU Mapa, 3aBUCHMOCTh TEMIIEPaTypHhI
KUTICHUS OT JaBJICHUS;

® ONHCHIBaTh M3YYEHHBIC CBOICTBA TN W TEIUIOBBIC SBICHHS, WCHONB3YS (HU3MUCCKHE
BEJIMYMHBI: KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEPTHs, TEMIIEpaTypa, yIelbHas TeIIOEMKOCTh
BEILIECTBA, Y/AENbHAS TEIUIOTA IUIABJICHHSA, YAETbHAas TEIUIOTa IapooOpa3OBaHUs, YyIelIbHAs
TEIJIOTa CTOpPaHUs TOIUIMBA, KO3()PHUIMEHT MOJE3HOrO NEHCTBUS TEIUIOBOTO JIBUTATENS; HpPU
ONMCAaHUM TPABWIBHO TPAaKTOBAaTh (M3MYECKUH CMBICT HCHOJB3YEMbIX BEIMYMH, HX
0003HauCHHSI U €AMHUIBI U3MEPEHUS, HAXOAUThH (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NIECKYIO
BEJIMYMHY C APYTMMHU BEITMUYMHAMH, BEIYUCIIATH 3HAYCHUE (PU3NIECKON BETUUNHBI;

® aHAJIM3UPOBATH CBOWCTBA TeJ, TEIUIOBBIC SBICHUS W TPOLECCHI, HCIONB3Ysl OCHOBHBIC
MOJIOKEHHUS aTOMHO-MOJICKYJIIDHOTO YUY€HHs O CTPOSHHHM BEIIECTBA M 3aKOH COXpaHEHHUs
SHEPTuH;

® pasnuyaTh OCHOBHBIC TPU3HAKA M3YYECHHBIX (U3NYECKUX MOJIENIC CTPOCHHS Ta30B,
KHUJIKOCTEH U TBEPABIX TEI;

® [IPUBOJAUTH NPUMEPHI NPAKTHYECKOTO HCIIONB30BaHUS (DU3NYECKUX 3HAHMH O TEIUIOBBIX
SIBJICHUSIX;

® pemiaTh 3aJa4d, UCIOJIB3Ys 3aKOH COXPAHEHHUs SHEPTHH B TEIUIOBBIX Iporeccax u (GOpMyIIbI,
CBSI3bIBAIOIME (U3WYECKHE BEIMYMHBI (KOJMYECTBO TEIUIOTHI, TEMIIEparypa, yJelbHas
TEIJIOEMKOCTh BEIIECTBA, yJEIbHAsl TEIUIOTA IUIABJICHUS, yIelIbHAs TEIUIOTa MapooOpa3oBaHMs,
ylenbHas TEIUIOTa CrOpaHus TOIUIMBA, KOX(PQHUIMEHT IOJIE3HOTO MACWCTBUS TEIUIOBOTO
JIBUTATENs): Ha OCHOBE aHalM3a YCJIOBHS 3aJadyd 3allMChIBaTh KPAaTKOE YCJIOBHUE, BBIICIATDH
¢u3nveckue BETMYMHBI, 3aKOHBI M (OPMYJBI, HEOOXOAWMBIC ISl €€ PEUICHHS, MPOBOAHUTH
pacyeTsl M OLIEHUBATH PEATbHOCTH ITOJYyYCHHOTO 3HAUCHUS (PM3UYECKOI BEITMYHHBIL.

Y4yeHHK NOJYYHT BO3MOKHOCTb HAYUUTHCS:

® UCNONBL306AMb 3HAHUSL O MENIO0BbIX SABNEHUAX 8 NOBCEOHEGHOU JHCU3HU 0/ obecneyenus
bezonacrHocmu npu 0opaweHuy ¢ nPpUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, OJi COXPAHEHUS]
300p08bsL U COONOOCHUSL HOPM IKON02UHECKO20 NOBEOEeHUsl 8 OKpYyxcalowel cpede; npusoouns
npuMepbl IKOI0SULECKUX NOCIeOCMEULl pabomvl 0gucamenell 6HympeHHe20 C2OPaHUs, Menio8blx
U 2UOPOINEKMPOCAHYULL,

® paziuuamv SpaHuybl NPUMEHUMOCIU UULECKUX 3AKOHO8, NOHUMAMb 8CeoOwuil XapaKmep
PYHOAMEHMANLHBIX PUBUYECKUX 3AKOHO8 (3AKOH COXPAHEHUs SHEPeUU 8 MENI08bIX NPOYeccax) u
02PAHUYEHHOCTb UCNOIb308AHUS YACMHBIX 3AKOHO8,

® HAxoOumv aA0eK8amHy0 NPedslONCEHHOU 3a0aue uUYecKyro MoOelb, paspeuams npooiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHULL O MENI0BbIX AGNEHUAX C UCNONb308AHUEM MAMEMAMULECKO20
annapama, max u npu NOMouwu Memoo08 OYeHKU.

DJIeKTpUYecKHe U MATHUTHDIE SIBJIEHUS

Y4eHHK HAy4YuTCH:

® pacCro3HaBaTh JJIEKTPOMATHUTHBIC SIBIICHUS W OOBSCHATH HA OCHOBE HMMEIOIIMXCS 3HAHUH
OCHOBHBIC CBOWCTBAa WJIM YCIIOBHS TPOTCKaHWS OTUX SBJICHUH: DIEKTPHU3alUs Tel,
B3aMMOJICHCTBHE 3apsA]OB, DJEKTPUYECKMA TOK M €ro JeicTBUA (TEIUIOBOE, XUMHUECKOE,
MarHuTHOE), B3aUMOJICHICTBHE MAarHUTOB, SJICKTPOMAarHUTHAS MHIYKIWS, IEHCTBHE MarHUTHOTO
NOJsi HAa MPOBOJHUK C TOKOM M Ha JABIKYUIYIOCS 3apsOKEHHYIO 4YacTully, JeicTBHe
DIIEKTPUUYECKOTO TIONS HA 3apsOKEHHYIO YacTHIy, MPSMOJMHEWHOE pacIpOCTpaHEHHE CBETa,
OTpa’kKe€HHE U MPEeJOMIIEHHE CBETA.

® COCTaBISITh CXEMBI DJEKTPUYECKHX IeNeid C TOCIeOBaTeIbHBIM W TapauIeIbHBIM
COCZIMHEHUEM DJIEMEHTOB, pa3liNyasi yCIOBHBIE 0003HAUCHUS 3JIEMEHTOB AJIEKTPHUECKUX IeTen
(MCTOYHMK TOKA, KIIFOY, PE3UCTOP, PEOCTAT, JIAMIIOUYKA, aMIIEpMETP, BOJIBTMETD).

® JCIIOJIb30BaTh ONTHYECKHE CXEMBI U MOCTPOCHHS W300paK€HUH B TUIOCKOM 3€pKayie U
cobuparoie TuH3e.

® ONUCHIBATh U3yYCHHBIE CBOIMCTBA TEI U SJIEKTPOMArHUTHBIC SIBICHUS, HCIIONB3Ys (PHU3UUECKUe
BEJIMYMHBL: AJIEKTPUUYECKUM 3apsf], CUja TOKa, DHIIEKTPUYECKOE HANpPSHKEHHE, DIIEKTPUUYECKOe



COTIPOTHBIICHHUE, YIEIBHOE COMPOTUBIIEHUE BEIIECTBA, paboTa NMEKTPUIECKOTO MOJIsI, MOIITHOCTh
TOKa, (POKYCHOE PAcCTOSHHWE U OINTHUYECKas CHUJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJHBI M YacTOTa CBETAa; MPU OMNHCAHWU BEPHO TPAKTOBATH (DHU3HYUECKHUNA CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS M EAUHHIBI H3MEPEHUS; HaXOIUTh (HOPMYIIbI,
CBSI3BIBAIOIINE JIAHHYIO (PU3HUYECKYIO BEIMUUHY C APYTUMHU BETHUYNHAMMU.

® aHAIM3UPOBATh CBOMCTBA Te€Jd, OJCKTPOMArHUTHBIC SBJICHHUS M TPOLECCHI, HCIIONb3YS
(du3HYeCKre 3aKOHBI: 3aKOH COXPAaHEHUS AJICKTPUIECKOTO 3apsiaa, 3akoH Oma I yJacTka IeTH,
3akoH J[xoyns-JleHna, 3akOH MPSIMOJMHEHMHOrO pacHpOCTpAaHEHHUS CBETa, 3aKOH OTPa)KEHUs
CBETa, 3aKOH NPEJIOMJICHHUS CBETa; MPU 3TOM Pa3lIU4aTh CIOBECHYIO (HDOPMYIHPOBKY 3aKOHA U
€ro MaTeMaTU4YeCKOe BbIpasKEHUE.

® TPHUBOIUTH MPUMEPHl  MPAKTUYECKOTO  HWCIOJIB30BaHUA  (U3MUECKUX  3HAHHHA O
AJIEKTPOMATHUTHBIX SIBJICHHSIX

e pewmaTh 3aJauyd, UCHOJNB3YS (u3Mueckue 3aKoHbl (3akoH OMa Juis ydacTKa IeNH, 3aKOH
Jxoyns-JleHna, 3aKOH MPSMOJMHEHHOTO PacHpOCTpaHEHUS CBETa, 3aKOH OTPAKCHUS CBETa,
3aKOH TIPEJIOMJICHUSI cBeTa) U (HOpPMYIbI, CBS3BIBAOIINE (PU3NUCCKUE BEIMYMHBI (CHIIA TOKA,
JNIEKTPUUYECKOE HAIpPSHKEHHE, JIIEKTPUUYECKOE COMPOTUBICHUE, YAEIbHOE COMPOTHBICHUE
BEIIIECTBA, pabd0Ta IMEKTPUUYECKOTO TOJISI, MOIIIHOCTh TOKA, (JOKYCHOE PACCTOSIHHE M ONTHYCCKAs
CWJIa JIMH3BI, CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJMHA BOJIHBI M YacToTa CBeTa, (hOPMYIIbI
pacdera 3JeKTPHISCKOTO COTIPOTHRIICHUS PUTIOCIICIOBATEIIFHOM H TapalIeIbHOM COSMHCHUN
MIPOBOJHMKOB): HA OCHOBE aHAJIM3a YCIIOBHUS 3a7aud 3alUCBHIBATH KPATKOE YCIOBHE, BBIICIATH
du3HYeCKre BEIWYMHBI, 3aKOHBI M (OPMYJIBI, HEOOXOIUMBIC IS €€ PEIICHUs, MPOBOIUTH
pacueTsl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NYECKON BETHMUNHBI.

Y4eHUK MOJTYyYUT BO3MOKHOCTh HAYUYHThCS

® UCNONBL308aMb 3HAHUA 00 3INeKMPOMASHUMHBIX SA6IEHUAX 8 MNOBCEOHEBHOU JHCUSHU OJis
obecneuenuss 6e30nacHocmu npu o0obpawjeHuy ¢ npudopamu U MexHUYeCKUMU YCmpoucmeamu,
0I5l COXpAHeHUsi 300pP0Bbsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYicaroujel
cpede; npusoOUMb NPUMEPHL BIUAHUS INEKMPOMASHUMHBIX UZTYHUEHUL HA JHCUBbLE OP2AHUIMbL,

® pasziuyams cpaHuybl NPUMEHUMOCU DUUYECKUX 3AKOHO8, NOHUMAMb 8CeoOWUll XapaKmep
@dyHOaMeHMAaNbHBIX 3aKOHO8 (3AKOH COXPAHEHUsl dNeKMPULECcKo20 3apaoa) U 02PaHUYeHHOCMb
UCNONIL30BAHUS YACMHBIX 3aKOHO8 (3akoH Oma 01a yuacmka yenu, 3akon [coynsa-Jlenya u op.);
® UCNOIBL306aMb NpUeMbl NOCMPOeHUs usuyeckux mooenell, NOUcKa U GopMyIUposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U MeopemuyecKux 6bl80008 HA OCHO8E IMHUPUYECKU
VCMAHOBNIEHHbIX (PaKmoa,

HAxXo0ums a0eK8amHy0 NPedoHCeHHOU 3a0aye Gu3UYecKyo Mooeib, pa3peulams npooaemy KaxK
Ha OCHOBE UMEIOWUXCS 3HAHUL 00 /IeKMPOMASHUMHBLX SGTIEHUSX C UCNOIb30BAHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

9 kJaccbl

JIu4HOCTHBIE

e (CaMOCTOSTEIHHO OMPEAEIATh U BHICKA3bIBATh OOIIUE TSl BCEX JIOJICH MpaBuiIa MOBEICHUS
py OOIIEHUU U COTPYIHUYECTBE (ITHUECKHE HOPMBI OOIIEHUS U COTPYAHUYECTBA).

e B caMOCTOSTEIIEHO CO3/TaHHBIX CUTYAIUSIX OOIIEHUS ¥ COTPYIHUYESCTBA, ONTUPASCh HA OOIIHE
JUTSL BCEX TPOCTHIE TIPaBUiia TIOBEJCHUS, JENaTh BEIOOP, KAKOW MOCTYOK COBEPIIUTS.

MertamnpemMeTHbIe

PeryasiTuBHbIe

e CaMocTosATenbHO (GOPMYITHPOBATH LIEJIN YPOKa MOCIHE MPeIBAPUTETBHOTO 00CYKICHHUS.

e Yuutbca oOHApYKUBATh U (HOPMYIHPOBATH yUEOHYIO MTPOOIIEMY.

e CocTaBiATh IUIaH pelIeHus MpoosieMsbl (3a/1a4Hn).

e Pa0oras 1o 1any, CBepsiTh CBOM JICHCTBUSA C LIETIbIO U, IPU HEOOXOMMOCTH, UCTIPABIIATh
OLIMOKH CaMOCTOSATENBHO.

e B nmanore ¢ yuuTeneM y4uTbCsl BbIpaOaThIBaTh KPUTEPUU OLICHKH U ONPENENIATh CTENIEHb




YCIICIIHOCTH BBITTOJIHEHUSI CBOEH pabOThI M pabOThI BCEX, HCXO/S M3 MMEIOLINXCS KPUTEPUEB.
ITo3HaBaTENIbHBIC!

e OpueHTHPOBATHCS B CBOCH CHCTEME 3HAHUN: CAMOCTOSTENILHO MPEAoiaraTh, Kakas
uHpOpMaLus HyKHa JJIs pelieHus yueOHON 3a7a4il B HECKOJIbKO 1I1aros.

e OtOupaTh HEOOXOMMBIE IS PeUIeHUs yueOHOM 3aJaul UCTOYHUKHU UH(OPMAIIHH.

e JloObIBaTh HOBBIE 3HAHUS: U3BJIEKATh HH(POPMALIUIO, IPEICTABICHHYIO B pa3HbIX (hopmMax
(TexcT, Tabnuua, cxema, WUTIOCTpaIus U Ap.).

e JlepepabarbiBaTh NOTYYEHHYIO HH(OPMALIMIO: CPABHUBATH U I'PYNIIUPOBATh (HAaKThI U
SBJICHUS; OTIPEEIATh IPUUMHBI SIBJICHUH, COOBITHH.

e JlepepabarhiBaTh MOJTYYCHHYIO HH(OPMAIIHIO: JINIaTh BHIBOJIBI HA OCHOBE 000O0IIEHUS
3HAHUM.

e JIpeoOpazoBbIBaTh MHPOPMALIMIO U3 OJHON (GOPMBI B IPYTYIO: COCTaBJIATH IIPOCTOM IIaH U
CJIOKHBIN TUIaH y4eOHO-HAYy4YHOT'O TEKCTa.

e [IpeoOpazoBeiBaThE HHPOPMALIMIO U3 OJHON (GOPMBI B IPYTYIO: MPEACTABIATH HHOOPMAIIHIO B
BUJIE TEKCTA, TAOIUILIbI, CXEMBI.

KoMMyHUKATHBHEIE.

e JloHECTH CBOIO MO3UIMUIO 10 APYTUX: 0OPMIIATH CBOM MBICIU B YCTHON U NUCbMEHHOU pedn
C Y4€TOM CBOMX YUEOHBIX U )KU3HEHHBIX PEUEBBIX CUTYyalLlUH.

e JloHECTH CBOIO MO3HIIUIO 10 IPYTUX: BHICKA3bIBATH CBOIO TOUKY 3PEHUS M MBITATHCS €€
000CHOBATh, IPUBO/IS APTYMEHTHI.

e CuymaTh Ipyrux, NbITaTbCs IPUHUMATh JPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHUTh
CBOIO TOUKY 3pEHHUSL.

e Uurare BCIyX H PO ce0s1 TEKCTHI YUEOHUKOB U IIPH STOM: BECTH «JIHAJIOT C aBTOPOM)
(mporHo3upoBaTh Oyayliee YTEHUE; CTABUTh BOIPOCHI K TEKCTY U MCKaTh OTBETHI; TPOBEPATH
ce0s1); OTAEIATh HOBOE OT U3BECTHOTO; BBIACIATH [NIABHOE; COCTABIIATH IUIAH.

e JloroBapuBarbcs C JIOIBMH: BBITIONHSS PA3JIMYHbBIC POJIM B TPYIIIE, COTPYAHUYATD B
COBMECTHOM pELICHUH NPOOIEMBI (3a1a4n).

e YUuTbCs YBOKUTEIBHO OTHOCUTHCS K MO3ULMH APYrOro, MbITAThCS 10TOBapUBATHCSL.
IIpeameTHbie

Y4eHuK HAy4YuTCH:

e coOmomaTh TpaBwiIa O€30MacCHOCTH M OXpaHbl TpyAa Npu paboTe ¢ y4eOHBIM W
1a00paTOPHBIM 000PYIOBaHHEM;

® [IOHMMATh CMBICI OCHOBHBIX (HM3MUECKUX TEPMHHOB: (HU3UUECKOE Teno, (U3NUYECKoe
SBJICHUE, PU3NYECKas BEIMUMHA, €AUHHUIIBI H3MEPEHUS;

® pacrio3HaBaTh NMPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPH TMOMOIIHM (PU3HYECKHX METOJIOB;
aHAJTM3UPOBATH OT/ACIBHBIEC dTAIbl POBEICHHUS HCCICIOBAHUN U MHTEPIIPETUPOBATH PE3yIbTATHI
HaOJI0ICHUH U OIIBITOB;

® CTaBUTh OMBITHI N0 UCCIICAOBAHUIO (PM3MUECKUX SBICHUN WM (PU3UIECKUX CBOMCTB Ten O3
WCIIOJTB30BAHUS TPSIMBIX HU3MEPEHHH; MpU 3TOM (POpMyIHUpoBaTh MpodiieMy/3amady ydeOHOTO
HKCIEPUMEHTA; COOMpPATh YCTAHOBKY M3 IMPEJIOAKEHHOTO O0OpYAOBaHUS; MPOBOJUTH ONBIT U
(bopMyITHPOBaThH BHIBOJIBL.

[Tpumeuanue. [Ipu mpoBeeHNH Hccaeq0BaHUS GU3NUECKUX SIBJICHUNH U3MEPUTENbHBIE IPUOOPHI
UCTIONB3YIOTCS JIUIIb KaK JaTYNKU H3MEPEHHs (PU3NYCCKUX BETMYHH. 3aiCH TIOKa3aHUN
HpSMBIX U3MEPEHHH B 3TOM ciiy4yae He TpeOyercs.

® TIOHUMATH POJIb IKCIIEPUMEHTA B MTOJydEeHUH HAyYHOH HH(OpMaIim;

® TPOBOAWTH TPSMBIE U3MEpeHHUS (U3NYECKUX BEIWYHMH: BpPEMS, PacCTOSHHUE, Macca Tela,
o0beM, cuia, TeMIeparypa, aTMocepHoe IaBlieHHE, BIAXHOCTh BO3/yXa, HANpsDKEHUE, CHUIa
TOKa, paJAMallMOHHBIA (OH (C UCTIOIB30BAHUEM JO3UMETPA); IPU 3TOM BBIOMPATh ONTUMAIIbHBIN
Croco0 U3MEPEHHMS M UCTIOIB30BaTh MPOCTEHIIINE METOIBI OIEHKH TOTPEITHOCTEN U3MEPEHUH.
[Mpumeuanue. Jlrobast ygyeOHasi mporpaMma JI0JKHA 00ECTIeYMBATh OBJIAICHUE IPSIMBIMU
U3MEPEHUSIMH BCEX MEPEYNCICHHBIX (U3NUYECKUX BETHUYHH.




® TIPOBOAWTH HUCCIECIOBAHUE 3aBUCUMOCTEH (DU3MYECKHUX BEJIMYMH C UCIOJIB30BAHUEM MPSIMBIX
U3MEpPEHUIl: PU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHpPOBATh PE3YyJbTaThl IMOJY4YEHHOM
3aBUCHUMOCTH (U3MYECKUX BEIMYMH B BUAEC TaOMUIl W TpaduKoOB, AeNaTh BBIBOABI IO
pe3yJibTaTaM HCCIIeI0BaHuUs;

® TPOBOJWUTH KOCBEHHBIC HM3MEPECHHS (DM3MUECKUX BEIUYHMH: MPH BHIOJHCHUH HW3MEPCHHMA
coOupaTh SKCIEPUMEHTAILHYIO YCTAaHOBKY, CIEIysl MPENIOKEHHON HHCTPYKIIMH, BBIYUCIATH
3HAaYeHHUE BEJIMYMHBI M aHAJIU3UPOBATH MOJYyYEHHBIE PE3YyJIbTaThl C YUETOM 33JlaHHON TOYHOCTHU
U3MEPEHU;

® aQHAIM3UPOBATh CHUTYAllMH MPAKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa, Yy3HaBaTb B HUX
NPOSIBICHUE M3YYEHHBIX (U3MUECKUX SBICHUM WM 3aKOHOMEPHOCTEH U MPUMEHSTh
UMEIOIITUECS 3HAHUS ISl UX O0BCHEHUS;

® TIOHMMATh NMPUHIUIMBI JEHCTBUS MAIIMH, MPUOOPOB U TEXHUYECKUX YCTPOMNCTB, YCIOBUS UX
0e30MacHOro UCMOJIb30BaHMs B IIOBCETHEBHOM KU3HU;

® WCIOJBL30BaTh MPHU BBIOJHEHUU YYEOHBIX 3a/Ja4 HAYYHO-TIONMYJIIPHYIO JIUTEPATypy O
(U3HYECKUX SIBIICHUSX, CITIPABOYHBIC MaTepUabl, pecypchl IHTepHeT.

Y4YeHUK MOJTYy4YUT BO3MOKHOCTh HAYUYHThCS:

® 0CO3HABAMb YEHHOCMb HAYYHBIX UCCLE008AHUL, PONb PUIUKU 8 pacuiupeHuu npedcmasienull
00 OKpydCcarouwem mupe u ee 6K1a0 8 YayuuleHue Kaiecmea HCusHu,

® uCnoIvL308amb NpueMbl NOCMPOeHUs Quauyeckux Mmooenet, Noucka u @opmyaIuposKu
00Ka3amenbcme GblOGUHYMbBIX 2UNOMe3 U Meopemuyeckux 6bl80008 HA OCHOB8E IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKkmoa,

® CpasHuBamb MOYHOCMb UBMEPEHUs PUIULECKUX eIUHUH NO BeIUYUHE UX OMHOCUMENbHOU
nO2PeutHoCmuy npu NPo8eOeHUU NPAMbIX USMEPEHUN,

®  CaMOCMOAMENbHO NPOBOOUNMb KOCBEHHblE UBMEPEHUS U UCCLe008AHUS PU3ULECKUX 8ETUUUH C
UCNONIL30BAHUEM DPASTUYHBIX CNOCOO08 U3MEPEeHUsl U3UUeCKUX BelUYUH, 8bl0UPAMb CPeOCmed
usMepenuss ¢ y4emom HeoOX0OUMOU MOYHOCMU U3MepeHul, 000CHO8bIBAMb 6blOOp Cnocoba
usmMepenus, aoeKeamHo20 NOCMAGIEeHHOU 3adave, NPOBOOUMb OUEHKY O0O0CHOBEPHOCU
NONYYEHHBIX Pe3ylbmamos;

®  BOCHMPUHUMAMb UHDOPMAYUIO PUULECKO20 COOEPIHCANUSL 8 HAYUHO-NONYIAPHOU Tumepamype
U Ccpeocmeax Maccosol UH@opmMayuu, Kpumuyecku OYeHUsamsv HNOIYHYEeHHYI0 UH@opmayuo,
aHanusuUpysl ee cooepicane u Oanuvle 00 UCMOYHUKe UHGDOpMayuu;

® co30asamb coOCMEEHHble NUCbMEHHble U YCHHble COOOWEeHUs O (PUIUYECKUX SNEeHUAX Hd
OCHOBE HEeCKONbKUX UCMOYHUKO8 UHMOPpMAyUU, cOnpogoxcoams GulcmynieHue npeenmayuel,
VUumvleas 0COOeHHOCmu ayOumopuu cepCmHUKO8.

MexanuyecKkue siBJICHHUS

Y4eHUuK HAYyYHuTCS:

® pacro3HaBaTh MEXaHWYECKHE SBICHUS U OOBSICHATH HAa OCHOBE HMMEIOIIMXCS 3HAHHIA
OCHOBHBIE CBOMCTBA WJIM yCIOBUS MPOTEKAHUS 3TUX SIBJICHUN: paBHOMEPHOE U HEPABHOMEPHOE
JIBIKCHHE, PAaBHOMEPHOE W PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHHE, OTHOCHTEIHLHOCTH
MEXaHHYECKOTO JIBIKEHUS, CBOOOHOE TaJIeHHe Tell, PABHOMEPHOE JBUKCHHE IO OKPYKHOCTH,
WHEPIINS, PEAKTHBHOE JIBM)KCHHE, BOTHOBOE JBMKCHHE (3BYK);

® OMUCHIBATh M3yYEHHBIC CBOMCTBA TeN U MEXAHWYECKHUE SIBICHUS, HCIONB3ysd (DU3MYECKHe
BEJIMYMHBI: MyTh, IEPEMEIIIEHUE, CKOPOCTh, YCKOPEHUE, IEpruo oOpallleHus, Macca Tena, cuia
(cMma TsDKECTH, CWJIa YIPYrOCTH, CHJIa TPCHHS), HMITYJIbC TeJa, KHHETHYeCKas JSHEpPTrus,
MOTEHIIMAIbHAs DHEpPrusi, MeXaHudeckas paboTa, MEXaHHYECKass MOIIHOCTh, CHJIa TPEHUS,
aMILUTATY/1a, TIEPUOJT U YacTOTa KoJeOaHWM, JUIMHA BOJHBI U CKOPOCTh €€ PaclpOCTPAHCHHUS, TIPH
OMHMCAHUM TPABUIBHO TPAKTOBaTh (DU3MUECKUN CMBICH HCHOJB3YEMBIX BEIHYMH, HUX
0003HAYCHHSI M STUHUIIBI U3MEPEHUS, HAXOIUTH ()OPMYIIBI, CBSI3BIBAIOIINE TAHHYIO (PHU3NICCKYIO
BEJIMYMHY C JPYTHUMU BEeTUYMHAMU, BEIYUCISITh 3HAUCHUE (PU3NIECKON BETTUYUHBI;

® aHAJIM3UPOBATh CBOWCTBA TeJl, MEXaHUYECKHE SIBICHUS U MPOIECCHI, UCTIONb3Yys (PU3NUEcKHe
3aKOHBI: 3aKOH COXPAaHEHUs PHEPrHH, 3aKOH BCEMHUPHOTO TATOTEHHUS, MPUHIUI CYNEPHO3ULIUN



cui (HaxoxzaeHue paBHojeicTByromen cuibl), [, I u III 3akons HeloTOHA, 3aK0H COXpaHeHUs
UMIyJabca, 3aKOoH ['yka; mpu 3TOM pas3iuyaTh CJIOBECHYIO (OPMYIUPOBKY 3aKOHA U €ro
MaTEeMaTHYECKOE BBIPAKECHUE;

® pa3IUyaTh OCHOBHBIE MPU3HAKM HM3YYCHHBIX (DU3MUECKHX MOJeNel: MaTepuanbHas TOYKa,
WHEpIHAIbHAS CHCTEMa OTCUETa;

e pewmaTh 3a7aud, HUCHONb3YyS (U3MYECKHE 3aKOHbI (3aKOH COXPAHEHHUS DHEPruu, 3aKOH
BCEMUPHOTO TATroTeHUs, npuHuun cynepnosuiuu cui, [, II m III 3akonsr HeroToHa, 3akoH
COXPaHECHHS UMITYJIbCA) U (HOPMYIIBI, CBS3bIBAIONINE (PU3UYECKHE BEITUYHHBI (IIyTh, CKOPOCTH,
YCKOpEHHUe, Macca Tela, CUJia, UMITYJIbC Tejla, KHHeTHYecKasl SHEprusl, IOTeHIIMaIbHAs YHEPIUs,
MeXaHU4ecKass padoTa, MEXaHWYeCKas MOIIHOCTb, CHJa TPEHHUS CKOJBXEHUS, KOI((UIMEHT
TpeHMs], aMIUIUTyJa, MEepUoJ M YacToTa KojebaHWid, JIMHA BOJHBI U CKOPOCTh €€
pacrpoCcTpaHeHHs): HAa OCHOBE aHalM3a YCIIOBHS 33Jaydl 3alHChIBAaTh KpPaTKOE YCIIOBHE,
BBIICTATh (UM3MUYECKHUE BEIUYMHBI, 3aKOHBI M (OpPMYJbl, HEOOXOIHMMBbIE IJIs €€ pEelIeHUS,
MIPOBOJIMTH PACUEThI U OIICHUBATH PEATbHOCTH ITOJIyYCHHOTO 3HAYCHUS (DU3MYECKON BEITMUNHBI.
Y4YeHUK MOJYy4YUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306aAMb 3HAHUS O MEXAHUYECKUX SBNIEHUSAX 68 NOBCEOHEBHOU HCU3HU OJisl 0OecneyeHus
bezonacrocmu npu obpaweHuu ¢ NPUOOPAMU U MEXHUYECKUMU YCMPOUCMEAMU, 0I5l COXPAHEHUS
300p06bsl U COONIVOEHUSL HOPM IKOTO2UYECKO20 NOBeOeHUsl 8 OKpYicalouell cpeoe; npugooums
npuUMepvl NPAKMuU4ecKko2o UCNOIb308aHUA (DUIUYECKUX 3HAHUL O MEXAHUYECKUX SGIeHUAX U
Qusuueckux 3aKoHax; npumepvl UCHONb308AHUAL BO300HOGNAEMbIX UCMOYHUKOG SHEpUl;
9KONOSUHECKUX NOCIeOCMBULL UCCTE008AHUS KOCMUYECKO20 NPOCMPAHCME,

® paznuuams epaHuybl NPUMEHUMOCIU DUIUYECKUX 3AKOHO8, NOHUMAMb 8Ceo0Wull Xapakxmep
@DYHOAMEHMANILHBIX 3AKOHO8 (3AKOH COXPAHEHUS MEeXAHUYEeCKOU 3Hepauul, 3aKOH COXpAHeHUs
UMAYIbCA, 3AKOH 6CEMUPHO20 MASOMEHUs) U O2PAHUYEHHOCMb UCNONIb308AHUS  YACHBIX
3axoHo8 (3axon I'yka, Apxumeoa u op.);

® HAX00UMb A0EeK8AMHYIO NPEOJIOHCEHHOU 3a0aye GUUYECKVI0 MOOeNb, paspeuams npoodiemy
KaK HA OCHO8e UMEIOWUXCS 3HAHULL NO MeXAHukKe ¢ UCNONb308AHUEM MAMeMamuiecKko2o
annapama, max u npu NOMowu Memooo8 OYeHKU.

DJIeKTpUUYeCKHe 1 MATHUTHBIE SIBJICHUS

Y4eHHK HAy4YuTCH:

® pACIIO3HABATH JJICKTPOMATHUTHBIC SIBICHHUS W OOBSICHITH HA OCHOBE HMMCIOIIUXCS 3HAHHMA
OCHOBHBIC CBOWCTBA WJIM YCJIOBHSI TIPOTEKAHUS JTUX SBICHUI: B3aMMOJICHCTBHEC MarHUTOB,
AIIEKTPOMArHUTHAS HMHAYKIUS, JEHCTBUE MArHUTHOTO MOJS Ha TPOBOAHHK C TOKOM M Ha
JBUKYIITYIOCS 3apsDKEHHYIO YaCTHUILY, TEHCTBUE SJIEKTPUIECKOTO OIS Ha 3apsHKSHHYIO YaCTHILY,
AIIEKTPOMArHUTHBIC BOJIHBI, TUCTIEPCHUS CBETA.

® OIHCHIBATH U3YYCHHBIC CBOWCTBA TN M YJICKTPOMArHUTHBIE SBJICHHS, HCIIONB3Ys (pu3nueckue
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTHHA BOJHBI M YaCTOTA CBETA; NMPU ONMHUCAHUU
BEPHO TPAKTOBaTh (PU3MUECKHII CMBICT UCIOJB3YEMBIX BEIWYHH, X O0O3HAUEHUS W €IMHUIIBI
WU3MEpPEHUS; HAXOAWTh (POPMYJIBI, CBS3BIBAIOIINAE JAHHYIO (PU3NYCCKYIO BEIIHUUHY C JIPYTUMH
BEJIMUYMHAMH.

® aAHAIM3WPOBATH CBOWCTBA TEJN, JJICKTPOMArHWTHBIC SBJICHHS M TIPOIECCHI, HCIIONB3YS
dbuznyecKue 3aKOHBI. MPH 3TOM pa3inyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHa H €ro
MaTEeMaTHYECKOE BBIPAKCHHE.

® TPUBOIUTH TNPUMEPHl  MPAKTUYECKOTO  HCIONB30BaHUA  (U3MUECKUX  3HAHHHA O
AIIEKTPOMATHUTHBIX SIBJICHHSIX

e pemaTh 3a7add, HUCIOJIB3yS (PHU3NIecKhe 3aKOHBI (HOPMYIIBI, CBS3bIBAIONINE (DH3UUICCKHE
BEJIMYMHBI ( CKOPOCTHh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJIHBI M 9acTOTa CBETa): HAa OCHOBE
aHaJM3a YCJIOBUS 3a/laydl 3allMChIBATh KPAaTKOE YCIOBHE, BBIACIATH (DU3NYECKHE BEIUYHHBI,
3aKOHBI M (OPMYJIBI, HEOOXOJHMMEBIC I €€ pEIICHUs, TPOBOJHUTH pacueThl M OICHUBATH
pPEeaTbHOCTh MOTYICHHOTO 3HaYCHHS (PU3NIECKON BETMUHHBL.

Y4YeHUK MOJYy4YUT BO3MOKHOCTh HAYUYHThCS:

® UCNONBL306AMb 3HAHUA 00 JNEKMPOMASHUMHBIX SGNEHUAX 6 HNOBCEOHEeBHOU JHCUHU Ol



obecneyeHuss 6e3onacHocmu npu oopaweHuu ¢ nPUOOPaAMU U MEXHUYECKUMU YCMPOUCMEamu,
0151 COXpAHeHUsi 300P06bsi U COONOOEHUS HOPM IKOJOSUYECKO20 NOBEOEeHUsl 8 OKpYcaroujel
cpede; npusooOUmMb NPUMEPLL BAUAHUSL ITIEKIMPOMACHUMHBIX UZTYYEHU HA JHCUBLLE OPSAHUIMbBL,

® uCnonvL308amb npuemMbl NOCMPOeHus usuyeckux mooenell, NOUcKa U GopmyIuposKu
00KA3aMenbCme 6bl0BUHYMBIX SUNOMe3 U Meopemuieckux 6bl80008 HA OCHOBE IMNUPUYECKU
VCMAHOBNIEHHbIX (PaKmos,

® HAX00UmMb A0EKBAMHYI0 NPEONIONCEHHOU 3a0aye Pu3UYecKyro Mooeib, papeutams npooiemy
KAK HA OCHOBE UMEIOWUXCA 3HAHUL 00 IN1eKMPOMASHUMHBIX SGNEHUAX C UCHOIb308AHUEM
Mamemamuyecko2o annapama, max u npu NOMOWU Memooo8 OYeHKU.

KBaHTOBbBIE sIBJICHUSI

Y4yeHUK HAYYUTCS:

® pacro3HaBaTh KBAHTOBBIC SIBICHUS U OOBSICHATH Ha OCHOBE MMEIOIIUXCS 3HAHWN OCHOBHBIE
CBOWCTBA WM YCIOBHS TPOTEKAaHUS OTUX SBJICHUH: €CTECTBEHHAs M MCKYCCTBEHHAs
pPaZMOaKTUBHOCTb, 0-, - U Y-M3JTy4CHHs, BOSHUKHOBEHHE JIMHEWYATOrO CHEKTpa H3JIy4eHUs
aToMa;

® OMNUCHIBATh M3yYCHHBbIC KBAHTOBBIC SBICHUS, UCIONB3Yd (DU3UYECKHE BEITUYMHBI: MacCOBOE
YHCII0, 3apsAI0BOE YMCIIO, NIEPUO Toaypacmaa, SHeprusi (JOTOHOB; MPH OMUCAHUU MPABUIHHO
TPAaKTOBaTh (PU3UYECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, MX OO0O03HAUYECHUS U EIMHUIIBI
U3MEpEHUS; HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMU
BEJIMYMHAMH, BBIYUCIISATH 3HAYCHNE (PH3UUECKON BEITMYHHEI;

® aHAIM3UPOBATh KBAHTOBBIC SIBJICHHS, UCIIOJB3Yysd (PU3MUECKHE 3aKOHBI U MOCTYJAThl: 3aKOH
COXpaHEHMSI DSHEPruu, 3aKOH COXPAHEHHS DJJICKTPUUECKOTO 3apsiia, 3aKOH COXpaHEHHS
MacCcoOBOTO 4YHCIa, 3aKOHOMEPHOCTH H3JIy4YEHHUS M TIOTJIONICHHsS CBETa aTOMOM, IIPH 3TOM
pa3ianyaTh CIOBECHYIO (POPMYITUPOBKY 3aKOHA U €T0 MAaTEMaTHYE€CKOE BhIPaXKEHHE,

® pasaryaTh OCHOBHBIC NMPHU3HAKH TUTAHETAPHON MOJEIH aToMa, HYKJIIOHHOM MOJIENT! aTOMHOTO
SAApa;

® TPUBOJIUTH TMPUMEPHl TPOSBICHUS B TPUPOJE M TMPAKTUYECKOTO HCIOIb30BaAHUS
PaMOaKTUBHOCTH, SJIEPHBIX U TEPMOSIEPHBIX PEaKIIHii, CIEKTPaTbHOTO aHATH3a.

Y4yeHHK MOJYYHUT BO3MOKHOCTb HAYUUTHCSH:

® UCNONBL3068aMb NOJIYYEHHbIE 3HAHUSL 8 NOBCEOHEBHOU HCUZHU NPU 0Opaujenuu ¢ npubopamu u
MeXHUYECKUMU YCMPOUCMBAMU (CUEMYUK UOHUBUPVIOWUX YACMUY, 003umMemp), Olisi COXPaHeHUs
300p086b51 U COONVOEHUSL HOPM IKOJIO2UHECK020 N0BedeHUs 8 OKpYicalouell cpeoe;

® COOMHOCUMb IHEPRUIO CEA3U AMOMHBIX A0ep C 0ePeKmom Maccol,

® 1pUBOOUMb NpuMepbl  GIUAHUSL PAOUOAKMUBHBIX UNYYEHUN HA  JCUBblE  OP2AHUBMDYL,
HOHUMAMb NPUHYUN OelCMEUsl 003UMempa U pa3iuiams YClo08us e20 UCNOIb308AHU,

® NOHUMamb dKONO2UYEeCKUe Npobiemvl, BGO3HUKAOWUe NPU UCHONb308AHUU  AMOMHbBIX
INeKMPOCMAHYUL, U NYMU peuwleHuss mux npoodnem, nNepcneKmugvbl UCNOIb308AHUS
VAPABIAEMO20 MEPMOSOEPHO20 CUHME3.

DJIeMeHTBbI ACTPOHOMMH

Y4eHuK HAYYUTCH:

e yKa3piBaTh Ha3BaHusa TulaHeT COJHEYHOW CHUCTeMbI; pa3IudaTh OCHOBHBIC MPU3HAKH
CYTOYHOTO BpallleHHs 3Be3AHOro Heba, nBwkeHus Jlynol, ColHIIa U TUIAHET OTHOCHTEIBHO
3BE3I;

® [IOHUMATh PA3TUYUS MEKIY MeIMOIEHTPUUYECKON U T€OLEHTPUUECKOM CHCTEeMaMi MHpa;
Y4yeHHMK NOJYYHT BO3MOKHOCTh HAYYUTHCS:

® yKasvieamsb 00WUe CBOLUCMEA U OMIAUYUSA NIAHEm 3eMHOU ePYNNbl U NIAHem-SUSAHMO8;
manvix men ConneyHou cucmemvl U OOALULUX NIAHEM,; NOAb308AMbCA KAPMOU 36€30H020 Heba
npu HabIOOEeHUsAX 36€30H020 Heba,

®  pPazIuuams OCHOGHbIE XaApPAKMepUCmuKy 36e30 (pasmep, yeem, memnepamypa) COOmMHOCUMb
ysem 36e30bl C ee MmemMnepamypot,

® paznuuams eunomeswvi 0 npoucxoxcoeHuu ConHeyHou cucmembl.



Conep:xkanue
7 kiacce
du3uka u pusndecKue MeTOAbl U3YyUYeHHU s MPUPOIbI
Ouzuka — Hayka o mnpupone. Dusmueckue Tena W sBieHUsA. HaOmroneHwe W onucaHue
buznveckux sBiIeHUK. DU3HYECKUH SKCIEpUMEHT. MojaenupoBaHuEe SBICHUH W OOBEKTOB
MPUPO/IBI.
®u3nueckue BEIUYUMHBI M HUX HU3MEpPEHHE.
MexaynapoaHasi cUCTeMa €MHUII.
®dusnueckue 3aKOHbl U 3aKkOHOMepHOCTH. Pu3uka u TexHuka. Hayuynsiii Meroa nozHanus. Poib
¢u3uKu B OpMHUPOBAHUH €CTECTBEHHOHAYYHON TPAMOTHOCTH.
Mexannuyeckue siBJIeHHUS
Mexannueckoe JBHKeHHE. MatepuaibHas TO4Ka Kak Mojelb (pusudeckoro tena. dOusnueckue
BEJIMYMHBI, HEOOXOAMMBIE JI OMUCAHUS IBMKEHHMS M B3aMMOCBA3b MEXIy HUMHU (IYTb,
CKOPOCTh, BpeMsi JBWKEHUs). PaBHOMEpHOE W PaBHOYCKOPEHHOE MPSIMOJIMHEUHOE JBUIKEHUE.
WNuepuusa. Macca tena. [lnotHocts BemectBa. Cuna. Eqununel cunel. Cuna tspkectu. Cuna
ynpyroctu. 3akoH ['yka. Bec Tena. Jlunamomertp. PaBHonelicTByromas cuia. Cuia TpeHUs.
Tpenue ckonbxenus. Tpenue nokos. TpeHue B NpUpoe U TEXHUKE.
Mexanunueckass pabora. MomHocTb. DHeprusi. lloTeHnmanbHass ¥ KUHETHYECKas HSHEPTHUs.
[IpeBpaiieHre 0JHOTO BUJ1a MEXaHUYECKON YHEPTUU B JPYTOM.
[TpocTeie MexaHU3MBbl. YCJIOBHSI PaBHOBECHS TBEPIOrO Tejla, UMEIOLIETO 3aKPEIJIEHHYI0 OCh
JIBUXKEHUs. MOMeEHT cuiel. [lenmp masxcecmu mena. Peruar. PaBHoBecue cuil Ha psiyare. Peryaru
B TEXHHKE, ObITYy W mpupojne. [logBmkHBIE W HENMOIBIKHBIC ONOKH. PaBeHCTBO paboT mpu
UCIIOJIb30BAaHUU TPOCTBIX MEXaHU3MOB («30510TO€ TpaBUiIO MeXxaHukn»). KoadduuueHt
IIOJIE3HOTO ACUCTBUS MEXaHU3Ma.
JaBnenue TBepapix Ten. Egununbl usmepenus napineHus. CrocoObl W3MEHEHHS JaBIICHUS.
JaBnenue xuakocreit u razoB 3akoH [lackans. JlaBneHue >KMJIKOCTH Ha THO U CTEHKU COCY/a.
Coobmaromumecs: cocynsl. Bec Bo3nyxa. AtMocdepHoe nasnenue. M3mepenue armochepHoro
nasnenusa. OmwiT Toppuuennu. bapomerp-anepous. ATmMocdepHOE NaBlIEHHE Ha Pa3IMYHBIX
BbICOTaX. ['mapaBnuyeckue MexaHu3Mbl (Ipecc, Hacoc). JlaBieHWe >KUIKOCTHU W ra3a Ha
NOTpYXEHHOE B HUX Teno. Apxumenosa cuia. [lnaBanue ten u cynos Bo3ayxorniaBanue.
TenuoBbie sIBJICHUSA
CrtpoeHnue BemiecTBa. ATOMBI U MOJIEKYIBI. TemioBoe ABUKEHUE aTOMOB U MOJeKy. Auddys3us
B rasax, )KHJIKOCTSIX M TBEPIBIX Tenax. bpoyHosckoe dsudicenue. BzaumopaeicTpue (MpUTsHKEHUE
U OTTAJIKUBAHUE) MOJICKYJ. ATperaTHbIE COCTOSIHHS BellecTBa. Pa3nnune B CTPOCHUM TBEPIIBIX
T€J, )KUJIKOCTEH U ra3oB.

TOYHOCTP M TOTPEIIHOCTh HU3MEPEHUI.

JlabopaTopHbie paboThl

IIpakTH4yeckune padoThl

W3mepenne o6bema Tena

N3mepenne pazMepoB Tei

N3mepenne pa3mMepoB MAJIbIX TEI

HccnenoBanne 3aBUCUMOCTH MACChI OT
o0BeMa.

N3mepenne maccsl Tena Onpenenenne kox¢dunmeHTa TPEHUS
CKOJIbJKEHHUSI.

W3mepenne 1IoTHOCTH BemlecTBa TBepaoro | OnpeneneHue 5KeCTKOCTH MPY>KUHBI.

Tena.

N3mepenne cuitbl N3mepenue CKOpOCTH PaBHOMEPHOTO
JIBHKEHMUSI.

HCCJ’IG}IOB&HI/IG 3aBUCUMOCTH CUJIbI TPCHUSA OT
CHJIBI JaBJICHUA U

N3MepeHne cpenHeil CKOPOCTH JBHKEHUS.

HccnenoBanue 3aBUCHMOCTH CUJIBI TPEHUS OT
XapaxkTepa MOBEpPXHOCTH, €€ HE3aBUCUMOCTH OT
ILTOIAIH.

HccnenoBaHne 3aBUCMMOCTH Beca Tela B
KHUJIKOCTH OT 00beMa MOTPyKEHHON YacTH.




Onpenenenne BBITAJIKUBAIOIIEH cuibl, | MccnenqoBanne  3aBUCHUMOCTH  AedhopMariiu
JICHCTBYIOIIEH Ha IOTPY’KEHHOE B JKHUJIKOCTbH | IIPY’KUHBI OT CHJIBI
TENO.

HccenenoBanue 3aBUCUMOCTH BhITAJIKUBaroIIen | [IpoBepka rumnoress! 0 JIMHEHHON 3aBUCUMOCTH
CHWJIbI OT 00beMa MOTpPYKEHHOM 4YacTH OT | JAJIMHBI CTOJOMKA XKHUIKOCTU B TPyOKE OT
IJIOTHOCTH KUAKOCTH, €€ HE3aBUCUMOCTH OT | TEMIIEPATYpPBI

IUIOTHOCTU ¥ MAcChl TeJa.

OrnipeziesieHrie MOMEHTA CHUJTbI

KoHcTpynpoBaHHe HAaKJIOHHOM IUIOCKOCTH C
3agaHHbIM 3HaueHuem KIIJI.

3HAKOMCTBO ¢ TEXHHYECKUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHe

1. KoncTtpynpoBanue apeomMeTpa U UCTIBITAHUE €r0 paboThI.

2. KoHcTpyHnpoBaHue MOJETH JIOJKH C 33JaHHOH IPy30M0IbEMHOCTHIO

8 ki1ace

TennoBble ABICHUSA

Crpoenue BemiecTBa. ATOMBI U MOJIEKYJIBL. TerIoBOE JBM)KEHUE aTOMOB U MoJiekyl. JAupdys3us
B rasax, )KMJIKOCTSIX M TBEPIBIX Tenax. bpoynosckoe dsudcenue. BzaumoaeicTeue (MpUTsHKEHNE
U OTTAJKHWBaHUE) MOJEKYJI. ArperaTHble COCTOSHUS BelecTBa. Paziauuue B CTpOEHUM TBEPIBIX
TEJ, ’KUAKOCTEH 1 ra3os.

TemoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBIO XaOTHUYECKOTO
JBUKEHUS yacTull. BHyTpeHHsAs sHeprus. PaboTa u Temnonepenaya Kak crocoObl M3MEHEHUs
BHyYTpeHHEel osHepruu Tena. TemnonpoBogHocTs. KonBekumsa. WMsnyuenue. [Ipumepst
TEIUIoNepeaul B IpUpoAe U TexHuke. KonuuecTBO TEmIOThl. YAenbHAas TEIIOEMKOCTb.
VYaenpHas TemOTa CropaHus TOIUIMBA. 3aKOH COXPAHEHHUsS M IIPEBpAIllCHUs DJHEPIUHM B
MEXaHMYECKHUX U TEIUIOBBIX Mpolieccax. I[lnaBneHne u oTBepJeBaHUE KPUCTAINIMYECKUX Tell.
VYnenbHasg temnora IuiaBieHus. McenapeHwe u koHueHcanms. lloryomeHue sHepruu npu
UCIApPEHUN >KUJKOCTH U BBbIACNIEHUE €€ NpHU KOHJeHcanuu mnapa. Kumenue. 3aBHCHUMOCTH
TeMIepaTypbl KUIMEHHUsI OT JaBJICHUS. YelbHas TEIUIoTa MapooOpa3oBaHUs U KOHJEHCAIUH.
Bnaxnocte Bo3nyxa. Pabora raza mpu pacummpenuu. [IpeoOGpa3oBaHusi SHEPrUM B TEIUIOBBIX
MallyHax (mapoBasTypOuHa, IBUraTelb BHYTPEHHETO CropaHusi, peakTuBHbIN nBurarens). KI1/]
TEIUIOBOM MalllUHBL. JKon02uuecKue npooaemsbl UCNONb308AHUS MENTIO8bIX MAUUH.
DJIEKTPOMarHUTHbIE SIBJICHUS

Onektpuzanus ¢puznyeckux Tea. BzauMonelicTBue 3apskKeHHBIX Tell. J[Ba poja 3JeKTpHYecKUX
3apsAa0B. JleMMMOCTb JIEKTPUYECKOTO 3apsAa. DJIEMEHTApHBIN JJEKTPUUECKUN 3apsia. 3aKOH
COXpaHEHMsI DJIEKTpUYECKOro 3apsiia. IIpoBOJHMKM, TOJYNPOBOJHUKA M H30JSTOPHI
AJIEKTPUUYECTBA. DJIEKTPOCKOI. DJIEKTpUYEecKoe MoJjie Kak ocoOblii Bua Mmatepuu. JlelcTBue
ANEKTPUYECKOTO TOJS HAa DJIEKTPUYECKUE 3apsabl. OJNEKTpUYecKnid TOK. McrouHukn
IIEKTPUYECKOT0 TOKA. DJIEKTpUUECKas LIENb U €€ cocTaBHble yacTH. HampaBnenue n neiictBus
aneKkTpudyeckoro Toka. Hocutenu osnekrpudeckux 3apsaoB B Mertaiax. Cuna  Toka.
ONEKTPUYECKOE HANpPSHKEHHE. JEKTPUUYECKOE CONPOTHUBIIEHHWE IPOBOJHUKOB. EnuHUIIBI
COTPOTUBIICHUS.

3aBUCHUMOCTb CHJIBI TOKa OT HanpsbkeHusa. 3akoH Owma Uil ydacTKa Lenu. Y JIenbHOe
conporusiieHne. Peocratel. IlocimenoBarenbHoe coennHEHHE NPOBOAHUKOB. [lapamnensHoe
COEIMHEHUE NTPOBOIHUKOB.

PabGora omexkTpudeckoro Mo MO MNEPEeMENICHUI0 DSJIEeKTPUYECKUX 3apsiioB. MOIIHOCTh
NIEKTpUYECKOro Toka. HarpeBaHue NpOBOJHUKOB INIEKTPUYECKUM TOKOM. 3akoH JDxoymns -
Jlenna. DnexkTpuyecKkre HarpeBaTelbHbIE U OCBETUTENbHbIE MPUOOPHL. KopoTKkoe 3aMbIkaHue.
MaruautHoe none. MHayknus MarHuTtHOro nois. MarHutHoe mnone Toka. OnelT Opcrena.
MarautHOe 1OJIE TIOCTOSHHBIX MAarHMTOB. MaramutHoe mose 3eMiM. OJIEKTPOMAarHwr.
MarnuTtHoOe 10JIe KaTylIKU ¢ TOKOM. IIpumeHeHue 31eKTpoMarHuToB. JIeMCTBHE MAarHUTHOIO
IIOJI1 HAa NPOBOJHUK C TOKOM M JBIKYINYIOCS 3apsbkeHHyro vactuny. Cuna Awmnepa u cuna




Jlopenya. DnekTpoaBUraTenb. JIeKTpOMarHuTHele kojeOanus. Korebamenvnvii konmyp. CBeT
— DJIEKTpOMarHuTHbie BoJHA. CkopocTh cBeTa. VMCTOYHMKM cBeTa. 3aKOH MNPSMOJIUHEUHOTO
pacnpocTpaHEHHE CBeTa. 3aKOH OTpakeHus cBeTa. Ilmockoe 3epkano. 3akoH IPEIOMIIEHHUS
cBeta. JIlun3pl. PoKycHOE paccTOsSHUME M ONTHYECKas cuiia JHUH3bL M300paxkeHue mpeamera B

3epkaiie ¥ quH3e. Onmuueckue npubopsl. I'1a3 Kak ONTHYECKasi CUCTEMA.

JlaboparopHbie padoThl

IIpakTHyeckue padoThl

COopka 31eKTpUUYECKOI LIeTH U U3MEPEHUE
CHJIBI TOKA B €€ Pa3MYHBIX y4yacTKax.

N3mepenne remneparypsl. Habnronenue
3aBHCUMOCTH JIaBJICHUS ra3a OT o0bema U
temneparypsl. HaGnroaenue 3aBUCUMOCTH
TEMIIEPaTypPbl OCTHIBAIOIICH BOJIBI OT BPEMEHH.

V3mepenne HanpsKeHust

I/I3MepeHHe YIJI0B MaACHHA U IMTPCIOMIICHUA

OHpGI[eJIeHI/Ie KOJIMYECTBA TCIIJIOThI

Onpenenenue y1eabHOM TEII0EMKOCTH

Ha6J’IIOI[eHI/Ie SABJICHUS OTPAXKCHUS U
MMPCJIOMJIICHUSA CBCTA.

W3mepenue paboThl U MOIIHOCTH
AJIEKTPUYECKOTO TOKA.

O6Hapy>KeHHe 3aBUCUMOCTH COIIPOTHUBJIICHUS
IMPOBOAHMKA OT €TI0 MapaMCTPOB U BEIICCTBA.

N3mepenne conpoTUBIICHUS

HccnenoBanne 3aBUCUMOCTH OTHOM
bu3nyecKoil BETUYHHBI OT APYTOi ¢
MpeJICTaBJICHUEM Pe3yJIbTaTOB B BUE Ipaduka
WK TaOJIUIIBI.

W3mepenne pOKyCHOTO pacCTOSIHUS JTMH3BI.

Onpez[eneHI/Ie ONTUYECKOMN CHUJIBbI TUH3EI.

W3ydeHue cBOMCTB N300payKeHUs B JIMH3AX.

HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA qucpes
IMPOBOAHUK OT HAIIPAKCHUS.

I/ICCJ'IG,I[OBaHI/IC SABJICHUA BSaHMOHCﬁCTBHH
KaTylIKy ¢ TOKOM M MarHura.

HCCJ’ICI{OB&HI/IG 3aBHUCUMOCTHU CHJIBI TOKA 4€pPE3
JIAMIIOYKY OT HAITPSIOKCHUA.

COopka 37eKTpOMarHuTa 1 UCIbITAaHUE €ro
JIEUCTBUSL.

HccnenoBaHnue 3aBUCUMOCTHU yria
MMPEJIOMJICHUSA OT yTIJia MMaJACHUSA.

W3ydeHne 2JIeKTPUIECKOTO IBUTATEIIS
MOCTOSTHHOTO TOKa (Ha MOJICIIH).

[IpoBepka runoTe3sl O JIMHEHHOW 3aBUCUMOCTH
JUTMHBI CTOJIOMKA KUAKOCTH B TPYOKE OT
TeMIepaTyphbl.

IIpoBepka npaBuiIa CI10KEHUS TOKOB Ha JBYX
ITapaJUIEIIbHO BKIIFOUEHHBIX PE3UCTOPOB.

Onpez[eﬂeHI/Ie OTHOCUTEIBbHOMN BIAKHOCTH

I/I3MepeHI/Ie CHJIbI TOKA U €0 PEeryJIMpOBAHHUC.

3HAKOMCTBO ¢ TEXHHYECKHUMH YCTPOHCTBAMHU U UX KOHCTPYMPOBaHHe (KAK MPOEKThI)

1.KoHcTpyHrpoBaHue 3JeKTPOABUTaTENs.
2.KoHcTpynpoBaHue MOJIENH TeJIECKOMa.
3.01eHKa CBOETo 3peHHs ¥ ToJ00p OYKOB.

4. KoHcTpyupoBaHue IpOoCTeHIIero reueparopa.

9 kaacc
MexanunyecKue IBJCHUA

MexaHn4deckoe JIBHIKCHHE. MaTCpI/IaHLHaH

TOYKa KakKk MOJICIIb (I)I/I3I/I‘-ICCKOF 0 TCa.

OTHOCHUTEILHOCTh MEXaHWYEeCKOro JIBIKeHHsA. CHcTreMa orTcuera. DU3WUECKHE BEIUYUHBI,
HEOOXOIUMBIC NIJISl OMHCAHUS JBMKEHUS M B3aMMOCBS3b MEXIY HUMHU (IIyTh, MEpPEMEIICHUE,
CKOPOCTh, YCKOPEHHE, BpeMs JIBIKCHHS). PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE
IBWKEeHHE. PaBHOMepHOe JBW)XEHHME 1O OKpykHOCTH. IlepBwiii 3akoH HelooToHa U
uHepiusa.Macca tena. [ImoTHoCcTh BemecTBa. Cwna. Enuannst cuitbl. Bropoit 3akon HeroTona.
Tperuit 3akoH HeroroHa. CBobomnoe mnaaenue Ten. Cuiia TSHKECTH. 3aKOH BCEMHPHOTO
tarorenus. Cuna ympyroctu. 3akoH ['yka. Bec Tema. HeBecomocth. CBsi3b Mexay CHIION
TSOKeCTH W Maccod Tena. /lunamomerp. PaBHopeiicTByromas cuna. Cuna tpenus. Tpenue
CKOJIbkeHUsA. Tpenue nokos. TpeHue B MpUpoje U TEXHUKE.



WNmnynbe. 3akoH coXpaHeHHMs HMITyJdbca. PeakTuBHOe IBMKeHHE. MexaHuueckas pabora.
MouHocte. OHeprus. [loreHuuanbHas u kuHeTHYecKast 3Heprus. [IpeBpamienue ogHOTO BHAA
MEXAHUYECKOM HEPTUU B APYroil. 3aKOH COXpaHEHUS NIOJHOW MEXaHUUECKON SHEPIUH.
Mexanndyeckue konebanms. Ilepuon, wactora, amrmuTyna KojeOaHui.  Pe3oHanc.
MexaHuueckre BOJHBI B OJHOPOJHBIX cpenax. [[nrHa BoiaHbL. 3ByK Kak MEXaHHWYeCKas BOJIHA.
I'poMKOCTB 1 BBICOTa TOHA 3BYKA.

DJIeKTPOMATrHUTHBIE SIBJIEHUS

DnekTpuueckoe Mojie Kak OocoOblid Bui Martepuu. Hanpsowcennocmuv 31exkmpuuecko2o noJs.
Konoencamop. Suepeus anekmpuueckoeo noas konoencamopa.

MarnutHoe mnosie. MHOykuus MarHUTHOro mnois. MarHuTHoe mnoisie Toka. OmbIT Opcrena.
MarnutHoe T1OJ€ TOCTOSHHBIX MAarHuTOB. MarHutHoe moje 3eMiu. OJIeKTPOMarHur.
MarnuTtHoe mnojie KaTymku ¢ TOKOM. IIpumeHeHune 351eKTpoMarHuToB. JlelicTBUE MarHUTHOTO
[0JI1 Ha MPOBOJHUK C TOKOM M JIBWXKYILYIOCS 3apsbkeHHyro udactuny. Cunza Amnepa u cuna
Jlopenya. DnextpoaBuraresnb. SIBIeHUE 3JIeKTpOMarHuTHOM MHAYKIMsA. OnbiTel @apajes.
DneKTpoMarHuTHele kosiebanus. KonebamenvHoiti konmyp. Onekmpozenepamop. llepemennwiii
moxk. Tpancgpopmamop. Ilepenada 3neKTpUUECKON SHEPTUN HA PACCTOSIHUE. DIIEKTPOMAarHUTHBIC
BOJIHBI M MX CBOMCTBA. [lpunyunel paouoceasu u menesuoenus. Bausnue 31eKmpomMacHumHvLx
U3TYYEHUL HA HCUBbLE OP2AHUSMDL.

Cer — anexTpoMarHuTHble BojiHAa. CKOpOCTh CBeTa. 3aKOH IpejomiieHust cBera. Jlucnepcus
cBeta. Mnmeppepenyus u ougppaxyus ceema.

KBantoBble siBj1eHUsI

Crpoenue artomoB. IlmanerapHas Moxenb aroma. KBaHTOBBIM XapakTep MOMVIOUIEHUS U
WCITyCKaHUs CBeTa arToMamu. JInHeWyaTsie CIIEKTPHI.

Omnsitel Pesepdopaa.

CoctaB aromMHoro szapa. IIpoToH, HEHTpOH U 3JEKTPOH. 3akOH OWHIITEHHA O
MPOMOPLUUOHATILHOCTY MAacChl M IHEPruu. /Jeghexm macc u dHepeus c6s3u amoMHbIX 50ep.
PamuoaktuBnocts. Ilepuon monypacmana. Anbda-uznyuenue. bema-uznyuenue. ['amma-
u3inydenue. SAnepHele peakiuu. Mcrounnku sHeprun ConHIa M 3Be31. fnepHas 3HEpreTHka.
OKonoeuueckue npodremvl pabomvl AMOMHGIX daekmpocmanyuti. Jlozumerpus. Brusanue
PAOUOAKMUBHBIX U3TYYEHULL HA HCUBbIE OP2AHUZMDL.

Crpoenune u 3BoJonus Beesrennoi

['eonieHTprYecKas U TreMUoOIeHTpUYEecKass CUCTEMBbl Mupa. Du3ndeckas MpUpoia HEOECHBIX Tel
Conneunoit cuctemsl. [Ipoucxoxnenne Conneunoit cucremsl. Gusnueckas npupoaa ConHua u
3Be31. Ctpoenne Beenennoii. OBomtonus Beenennont. ['unoresa bomsiioro B3peiBa.

JlaboparopHbie padoThl IlpakTuyeckune paéoTsbl
H3mepeHne ycKOpeHus paBHOYCKOPEHHOTO Omnpenenenre 4acTOThl KoJieOaHMi rpy3a Ha
JOBHUXXCHUSA MPY>XWHC U HUTH.

W3mepenue yckopenus cBoOoaHoOro naaeHus | Habmronenue 3aBucuMocTy nepuoaa
KoJIeOaHUH Tpy3a Ha HUTH OT JUIMHBI U
HE3aBHCHMOCTH OT MacChl

UccnenoBanue 3aBUCUMOCTH nepuoaa | Habmronenue 3aBUCUMOCTHU nepuoja

KoJieOaHuil Tpy3a Ha HUTH OT JTHHBI. KoJieOaHW# Tpy3a Ha TPYKHWHE OT MAaCChl U
JK€CTKOCTH.

WccnenoBanue siBIEHUS SIEKTPOMArHUTHON UccnenoBanme 3aBUCUMOCTH yria

WHIYKIUU MPEJIOMJIEHUS OT YIJIa MaJICHHUS.

HaOmroenne CILUIONIHOrO U JIMHEHYAThIX HalGnronenue siBnenus qucnepcuun

CIEKTPOB UCITYCKAHUSI

N3MepeHne ecTECTBEHHOTO PaguallMOHHOTO HaGnronenne  siBneHus OTpaXEHUd U

dboHa TO3UMETPOM MPEJIOMJIEHUS CBETA

N3y4enune TpeKkoB 3apspKEHHBIX YacTHIL IO
rOTOBBIM (poTOrpadusm

WN3ydenue nenenue saep ypasa mno




\ dboTorpadusM TPEKOB \

TemaTnuyeckoe NIIAHNPOBAHUE
7 KJ1acc

Ne Tema paznena KonnuecTtBO yacoB

1 @dusnka v GU3NIECKUE METO/IbI U3YUEHUS IPUPOJIBI 4y

2 TenoBble sIBICHUS 64

3 MexaHuyeckue sBJICHHS 60 u

3.1 BsaumoneiictBue Ten 23 4

3.2 JlaByieHne TBEPBIX TEJ, )KUJIKOCTEN U ra30B 214

3.3 Pabota u MoutHOCTh. DHEprUs 16 4

UTOI'O 70 yacoB
8 kuace
Ne Tema paznena KonnuecTBo yacos
TemoBble ABICHUS 24 4
2 DJIEKTPOMarHUTHBIE SIBICHUS 34y
3 CBeTOBbIC SABJICHUS 124
UTOT'O 70 gacoB
9 knacc
No Tema pazgena KonnuectBo yacoB
1 MexaHnueckue BICHUS

1.1 3aKOHBI IBIKEHHUS U B3aUMOIEHCTBUS TEI 38 u.

1.2 MexaHnueckue KosuebaHus U BOJIHbBL. 3BYK 17 y.

2 ONEKTPOMarHuTHOE MOJIe 24 u.

3 CrtpoeHre aToMa M aTOMHOTO sIJIpa 174

4 Ctpoenue u 3Boonus Beenennoit 6 u.
NTOI'O 102 gaca




