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denepanbHasi paboyasi mporpamMa 1o yueOHoMy TipegmeTy «®Pu3rka» (0a30BbId
ypoBeHb) (TipegmeTHass 00sacTh  «EcTecTBeHHO-HayuHBle TpeAMeTh») (zanee
COOTBETCTBEHHO — TIporpaMMa Mo ¢u3uke, Gur3MKa) BK/IOUaeT T0SICHUTEIbHYHO
3aIMCKy, cofiepkaHre 00ydeHus1, TJIaHUPyeMble pe3y/ibTaThl OCBOEHUS IPOTrPAMMBI 110
bu3MKe, TeMaTHUeCKOe IJlaHWpOBaHUe.

ITIOSACHUTEJ/IBHAS 3AIINCKA

[Tporpamma 10 (pu3MKe Ha YpPOBHe OCHOBHOTO 001ijero obpa3oBaHUsi COCTaB/eHa
Ha OCHOBe TIOJIO)KeHWM U TpeboBaHWI K pe3y/jbTaTaM OCBOeHUs Ha 0a30BOM ypOBHe
OCHOBHOI 00pa3oBaTe/ibHOUM Tporpammebl, mpefctaBieHHbIXx B PI'OC 00O, a Takxke
c yuéToMm (eznepanbHOM paboueii iporpaMmbl BocruTaHus U KoHiieniuu nperoziaBaHus
yuebHoro nipegMeTa «Pu3nKa».

CozepkaHhe TMporpaMMbl IO  (U3MKe HarpaBAeHO Ha (OpMHUpPOBaHUE
eCTeCTBeHHOHaYYHON T'PaMOTHOCTH OOYYaroIUXCs U OpraHU3aldio u3ydyeHust (pu3mnku
Ha JesiTe/JIbHOCTHON OCHOBe. B mporpamme 1o (u3MKe YUUTHIBAIOTCS BO3MOYKHOCTHU
yueOHOTO mpeamMeTa B peanum3aiuud TpeboBanuii ®I'OC OOO K TIIaHHUPYeMbIM
JIMYHOCTHBIM U MeTarpeJIMeTHbIM pe3ysibTaTaM O00yueHUs], a TakKe MeXXIpeAMeTHbIe
CBSI3U eCTeCTBeHHOHAyUHbIX y4eOHBIX IpeAMeTOB Ha YPOBHE OCHOBHOTO 001ijero
oOpa3oBaHUs.

[lporpamma 1o (u3MKe yCTaHaB/IMBaeT pacrpejeseHre yueOHOTO Marepuasa
no rogaMm oOyueHusi (10 Kjaccam), TIpefJiaraeT TPUMEpPHYH I0C/Ie[0BaTe/IbHOCTh
M3y4eHusi TeM, OCHOBAHHYIO Ha JIOTMKe Pa3BUTHS MPeAMETHOTO CO/lep>KaHus U yuéTe
BO3PaCTHBIX 0COOeHHOCTel 00yJaroIuxCs.

[Tporpamma 1o ¢u3muke pa3paboTaHa C 1e/Ibl0 OKa3aHUSI METOANUECKOW MOMOIIU
YUHTETIO B CO3/lJaHUK paboueii mMporpamMMbl 110 yueOGHOMY TIpeIMeTy.

dusmka sBASETCS CUCTeMOOOpasyroIUM [/s eCTeCTBeHHOHAyUHBIX YyueOHbIX
1IpeMeTOB, MOCKOJIbKY (pU3MUecKue 3aKOHbI JieXkaT B OCHOBe TPOLIeCCOB U SIBJIEHUH,
M3yuaeMbIX XUMHeH, Ouosorueli, acTpoHOMHer U (u3nueckoil reorpadueii, BHOCUT
BK/IaZ, B eCTeCTBEHHOHAy4YHYI0 KapTUHy MHpa, TIpeJoCTaB/isieT Haubojee siICHbIe
oOpa3ifpl TIpUMeHeHWsT HAyYHOro MeTo/la TI03HaHHUS, TO eCTh Crocoba TIomydeHus
JIOCTOBEPHBIX 3HAaHUI O MUpe.

OpHa U3 TJaBHBIX 337au  (U3MUYecKOro o0pa3oBaHUSI B CTPYKType 00iijero
o0Opa3oBaHHsl COCTOUT B (JOPMHUPOBAHUM eCTeCTBEHHOHAYUHOW IPaMOTHOCTH U UHTEepeca
K HayKe y 00yYaroL[uxcsl.

N3syuenne ¢u3uku Ha 6a30BOM ypOBHe TIpejIiojiaraeT OB/aJieHue C/IeAYOIUMU
KOMIIETEHTHOCTSIMH, XapaKTepH3YIOL[UMHU eCTeCTBeHHOHaYUHYI0 'PAMOTHOCTb:

Hay4YHO OOBSICHATH SIBJIEHUS,

OLleHMBaTb ¥  TMOHUMAaTh  OCOOEHHOCTM  HAyYHOTO  MCC/eI0BaHUS;

VMHTEpIIpeTUpOBaTh JaHHbIE M KCII0/Ib30BaTh HAayuyHble [0Ka3aTeabCTBa
IJ1sI TIOJTyYeHUsI BBIBO/IOB.
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Lenmu n3yueHusi GU3MKH Ha yPOBHE OCHOBHOTO 00I1[ero 06pa30oBaHUs OTpe/ie/ieHbI
B KoHiernuu miperiofaBanus yuebHoro mpegMera «®Pu3nka» B 00pa3oBaTebHBIX
opraHu3aLysax Poccurickon Depepanuy, peav3yroLuX OCHOBHbIE
ob1mieoOpa3oBaresibHble  TIPOTPaMMbI,  yTBepXKAEHHOW  perieHneM  Komterun
MunucTepcTBa TpocBerienns Poccuiickoii @eaepanyn (mpoTokos oT 3 gekabps 2019
.

Ne TTK4BH).

Lenu usyueHusi pU3NKU:

nproOpeTeHHe WHTEpeca M CTPeMJIEHHSI 00yJaroIuxcsi K HayYHOMY H3YUeHUIO
TIPUPO/IbI, Pa3BUTHeE UX WHTE/JIEKTya/IbHbIX U TBOPUECKUX CITIOCOOHOCTEH;

pa3BUTHUe TIpeJCTaB/IeHUl O HayyHOM MeTOZie TM03HaHusT U (opMHUpOBaHUe
HCCIeIOBaTe/TbCKOT'0 OTHOIIIEHUS K OKPY KaIOIIUM SIBJIEHUSIM;

(¢hopMUpoOBaHWe HAyuHOTO MMPOBO33DeHMs] KaK pe3y/bTaTa W3yueHHs OCHOB
CTpoeHus1 MaTepuu U GyHAaMeHTa/IbHbIX 3aKOHOB (DU3UKU;

dbopMupoBaHue TmpeJCTaBAeHUNA O POAU  (UUMKU [JI1  pa3BUTUSL  JAPYTUX
eCTeCTBEeHHBIX HayK, TEXHUKU U TeXHOJIOTUM;

pa3BUTHe TpeJCTaB/leHuii 0 BO3MOXKHBIX cdepax Oyayiieil npodeccroHanbHOM
JesITe/IbHOCTH, CBSI3aHHOM C (DU3WKOM, TIO/ITOTOBKA K Ja/IbHEHIIIeMy 00yUeHHIO B 3TOM
HaripaB/IeHUH.

IlocTkeHWe 3THX Iiesield MporpaMMbl 10 (GH3MKe Ha YPOBHE OCHOBHOTO OOIIero
oOpa3oBaHUs 00ecrieunBaeTCs pellieHreM CIeAyIOUX 3a/1ay:

nproOpeTeHre 3HAHWM O AWCKPETHOM CTPOEHWM BeI[eCTBa, O MeXaHUUYEeCKUX,
TETIJIOBbIX, 3/IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIBJIEHUSIX;

npuobpeTeHrWe YMeHHN OIUChIBaTb W OOBICHATH (PU3MUeCKUe  SIBJIeHUS
C UCMO0JIb30BaHUEM MOJTyUYeHHbIX 3HAHWY;

OCBOEHUEe MEeTOZIOB pellleHUs] MPOCTeNIINX PacuéTHBIX 3a/lau C MCMO0JIb30BaHUEM
bur3nUeckux Mojesnen, TBOPUECKHX U MPAaKTUKOOPHeHTHPOBaHHbBIX 3a/1ay;

pa3BuTHe yMeHUW HabaogaTh TPUPOAHbIE SIBJIEHUS W BBLITIOJHSTH OIIBITHI,
naboparopHble pabOThl ¥ 3KCTiepHMeHTa/lbHble WCCAeI0BaHUSI C UCIIO0/Ib30BaHUEM
M3MepUTe/IbHBIX TIPUOOPOB;

OCBOeHMe TIPUEMOB paboThl ¢ UHGpopMaluel HrU3NUeCcKoro cofiepkKaHusi, BK/IOUast
MH(MOPMALMI0O O COBPEMEHHBIX [JOCTW)KEHUSIX (PU3MKM, aHaiu3 W KPUTUUECKOoe
olleHHMBaHUe MH(OpMaluy;

3HaKOMCTBO €O c(epamMu mnpodecCroHaNbHOW [1eATeTbHOCTH, CBsI3aHHBIMU
C (GU3UKOM, M COBPEMEHHBIMU TEXHOJIOTUSIMHA, OCHOBaHHBIMM Ha JOCTW)KEHHUSIX
(br3nUeCcKoil HayKH.

Ha wu3yuenwe ¢usuku (06a30BbIii ypOBeHb) Ha yPOBHE OCHOBHOIO OOIIero
obpa3oBaHus oTBOAWUTCS 238 yacoB: B 7 Kiaacce — 68 yacoB (2 uaca B Hejesio),
B 8 Ks1acce — 68 uacoB (2 yaca B Hejie/it0), B 9 kiacce — 102 yaca (3 yaca B HeJie/lio).

[Tpenaraemeiii B TiporpamMme TI0 (¢u3MKe TepedeHb J1abopaTOpPHBIX paboT u
OTBITOB HOCHUT peKOMeHjlaTe/bHbIM XapakTep, yuuTesb [leflaeT BbIOOp MpOBe/eHus
nabopaToOpHBIX pabOT U OMBITOB C YYETOM WHUBUAYaTbHBIX OCOOEHHOCTEM
o0yuaroIuxcs, CIMCKa SKCTIepUMEeHTa/lbHBIX 3aJ]JaHuM, TIpejjlaraéMbIX B paMKax

4
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OCHOBHOI'O IroCy1apCTBEHHOI'O 3K3dM€HAa I10 (1)I/IBI/IKE.
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COJEPXAHUE OBYUEHUSA

7 KIIACC
Paszjen 1. ®usuka U eé po/ib B I03HAHUM OKPY)Karollero Mupa
du3vKka — Hayka O T1npupoze. fBjieHus nOpupoAbl. Pu3UUecKue SBJIEHUSA:

MexaHu4YeCKue, TervloBble, 3/IeKTpUUYeCKre, MarHUTHbIe, CBeTOBbIe, 3BYKOBBIE.
dusnueckre BenuurHbl. VI3MepeHune ¢pusrnueckux BeJuunH. @Pusrnyeckre Nprubopskl.
[TorpemHoCTh U3MepeHU MeKlyHapoJHasi CUCTeMa eJMHULI.

Kak ¢u3vka u [pyrue ecrecTBeHHble HayKd M3y4aroT NpUpopy. EcrectBeHHO-
HayuYHbI MeTo/] TTI03HaHUsI: Hab/roieHre, TOCTAaHOBKA HayUHOTO BOTIPOCA, BhIIBI)KEHHe
TUIIOTe3, SKCIIEPUMEHT T10 TIPOBepKe TUIoTe3, 00bsiCHeHWe Hab/roZiaeMoro sIBIeHUsI.
Onucanuve (pU3MYeCKUX SBJIEHUM C TOMOLLBIO MOZEJIeu.

LlemoHcmpayuu
MexaHuueckue, TeyIoBble, 37IeKTPUUYECKUEe, MarHUTHbIE, CBETOBBIE SIB/IEHUS.
dusnueckrie IpUOOPHI U TIPOIielypa TIPSIMbIX M3MepPeHHUM aHaIoTOBbIM U 1[U(POBLIM
npubopom.

JlabopamopHble pabombl U ONnbIiMbl

OnpefeneHye 1jeHbI fie/IeHUs IIKa/Ibl U3MepuTeTbHOro rpubopa.

V3mepeHunie pacCTOSTHUM.

V3mepeHne 00bEMa >KUJKOCTH U TBEPAOTO

Tesa. OrnpefiesieHye pa3MepoB MaslbIX TeJl.

W3mepeHure TemnepaTyphbl MPY MOMOLLHY )XKUJKOCTHOTO TepMOMeTpa U JaTurKa
TeMIiepaTyphl.

[TpoBeseHre uccie[oBaHUs MO MPOBEPKe TUIOTE3bl: JaJbHOCTh TOJIETa LIapuKa,
TyI1[eHHOT0 TOPHU30HTA/IbHO, TeM 00JIbIlle, YeM 00JIbIIe BBICOTA ITyCKa.

Pa3pen 2. IlepBoHaua/ibHbIEe CBeieHUS 0 CTPOEHUM BeljecTBa

CTpoeHue BelecTBa: aTOMbl U MOJIEKYJIbI, KX pa3Mepbl. ONbIThI, JOKa3bIBaroLMe
JIMCKPeTHOe CTPOEeHMeE BelljeCTBa.

IBwkeHve vactul BewllecTBa. CBA3b CKOPOCTM  [IBM)KEHMSI 4YacCTUl] C
TemriepaTypoil. bBpoyHOBckoe aBwkeHue, auddysus. BsavmogelicTBUe uacTull
BellleCTBa: TIPUTSKEHKE U OTTa/IKUBaHUe.

ArperatHble COCTOSIHMSI Bell[eCTBa: CTPOEHHe Ta30B, >XUJIKOCTEW W TBEPABIX
(KpuCTanMyeckKnx) Tea. B3auMOCBSI3b MeXXy CBOMCTBAMM BeIeCTB B Pa3HbIX
arperaTHbIX COCTOSIHUSIX W WX aTOMHOMOJIEKY/ISIPHBIM CTpoeHreM. (OcobeHHOCTH
arperaTHbIX COCTOSIHUM BO/bI.

LlemoHcmpayuu

Habntopenre 6poyHOBCKOTO

neikenys. Habmoaenue nuddysuu.

HabOsmofieHue sIBeHWM, OOBSICHSIOMIUXCS TIPUTSDKEHHEM WM OTTa/IKUBaHHUEM
YyaCTHI] BeIrlecTBa.
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JlabopamopHble pabombl U OnbIiMbl
O1leHKa iuaMeTpa aToMa MeTO/I0OM PSiZIOB (C UCTo/b30BaHUeM (doTorpaduii).
OMnbITHI TI0 HAO/TFOIEHHIO TETIJIOBOT'O PacCIiipeHus Ta30B.
OMBITHI TI0 0OHAPYKEHUIO JIeHCTBUS CUJT MOJIEKYJIIPHOTO TIPUTSDKEHUSI.

Pazgen 3. /IB>keHue ¥ B3aMMO/IeliICTBHE TeJl
Mexanuueckoe aBrvxeHre. PaBHOMepHOe ¥ HepaBHOMepHoOe BWKeHne. CKOpPOCTb.
CpepHsisi CKOPOCTh TIPU HEPAaBHOMEPHOM [IBM)KeHUH. PacuéT 1myTu U BpeMeHU
JIBIDKEHUSI.
flBneHve wHepLMM. 3aKOH WHepLUU. B3aumogeilcTBHe Tel KakK IpUYMHA
W3MEHeHHs] CKOPOCTH JBWXKeHHs Tesl. Macca Kak Mepa MHEePTHOCTU Tena. [110THOCTh
BerrjecTBa. CBsi3b IJIOTHOCTU C KOJIMUECTBOM MOJIEKYJI B e/liHHLe 00BEMa BellleCTBa.
Cuia Kak XapaKTepuCTHKa B3auMolelcTBUs Tesl. Cuiia yripyrocty v 3akoH ['yka.
N3mMepeHne cubl C MOMOIIBI0 JUHAaMOMeTpa. fB/ieHWe TArOTEeHWS U CWIa TSDKECTH.
Cuna TsbkecTd Ha [Jpyrux IuviaHerax. Bec Tesma. HeBecomocts. CriokeHue Ccuil,
HarpaBJ/IeHHbIX MO OAHOUW mNpsmou. PaBHopevcTByromiasi cui. Cuna Tpenus. TpeHue
CKOJIbXXEHUS U TPeHHe MOKOos1. TpeHue B IpUpPo/ie U TeXHUKeE.

LemoHcmpayuu
Habro/jeHre MexaHU4eCcKoro ABMXeHUs Tea.
W3mepeHrie CKOPOCTH MPSAMOJIMHEUHOTO
nBrokeHust. HabmoeHve siBfieHUsI MIHEPIUM.
HabJtrojeHre n3MeHeHHUs] CKOPOCTH TTPU B3aUMO/IeHCTBUM TeJl.
CpaBHeHHe MacC M0 B3aUMO/IEUCTBHUIO TeJl.
Crio)keHue CWJl, HanpaBJ/IeHHbBIX M0 OJHOW MPSIMOU.

JlabopamopHble pabombl U ONnbIMbl

OmnpefesieHre CKOPOCTH PaBHOMEDHOTO JIBIKeHUs (IIIapyKa B KUAKOCTU, MOJeN
3/IeKTPUUECKOro aBTOMOOU/ISI U Tak Janee).

OrmnpesiesieHre cpefiHel CKOPOCTH CKOJIbXXeHHs1 OpycKa WM 11apyKa 1o HaK/IOHHOM
TIJIOCKOCTH.

OnpejesieHre TVIOTHOCTH TBEPJOTO Tera.

OnbIThl, JEMOHCTPUPYIOLIME 3aBUCUMOCTb pacTskeHusi (Aedopmariuu) rpy>KUHbI
OT TMPUJI0)KEHHOW CUJIBI.

OmBITHI, IEMOHCTPUPYIOIIME 3aBUCUMOCTh CHJIbI TPEHUS CKOJIbKEHUSI OT Beca Tejia
1 XapaKTepa COMPHKACAOLUXCSl TOBEPXHOCTEM.

Pa3pen 4. /laBiieHne TBEPABIX TeJl, )KUAKOCTeH U ra3oB

Naenenrie. CriocoObl yMeHbIIIEHUSI W YBe/JWUeHUs [aBieHus. [laBreHue rasa.
3aBUCMMOCTbD JlaB/IeHUs Ta3a OT 0O0béMa, TeMriepaTyphl. [lepesaua aBieHUs] TBEPALIMU
TejlaMM, JKUJKOCTAMM U Tras3amu. 3akoH Ilackansa. IIHeBMaTuyeckue MallMHBL.
3aBUCHMOCTh JlaBJIeHUsT JKUAKOCTH OT TAyOWHBL. ['HApOCTaTHUYeCKWi TIapasioKC.
Coobmaroruyecst cocyzipl. I'rapaBinyeckie MeXaHHU3MbI.

Atmochepa 3emnu U armocdepHoe JaBjieHue. [IpUUMHBI CyllleCTBOBaHUS
BO3yIIHOM 000/10uky 3eMyu. OrmbiT Toppuuesnu. Mi3smMepeHue atMochepHOTro
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JaBjeHusl. 3aBUCUMOCTb aTMOC(EePHOr0 /IaB/ieHUs OT BBICOTHI HaJ] yDOBHEM MODSI.
[Tpubops! [/1s1 U3MepeHust aTMOC(hepHOTO /IaB/IeHMUs.

elicTBUe >KUIKOCTH U ra3a Ha MOrpPY>KEHHOe B HUX Teso. BeiTasikuBaroias
(apxumenoBa) cuia. 3akoH Apxumesa. [lnaBanue Ten. Bo3ayxoniaBaHue.

LlemoHcmpayuu

3aBUCUMOCTD /laB/iIeHUs ra3a OT

TeMriepaTyphbl. [lepesjaua aByieHus

JKUJKOCTBIO U Fa30M.

Coo01jarormyecs: CoCy/Ibl.

['mapaBanyeckuii mpecc.

[TposiBneHue eliCTBUSI aTMOC(EPHOTO JjaB/eHUsI.

3aBUCHMOCTh BBITA/IKUBAIOIIEN CUIbI OT 00BhEMa TIOTPY>KEHHON YacTH TeJia U
TIJIOTHOCTH >KUJIKOCTH.

PaBeHCTBO BbITATKUBAOLLEM CUJIbl BECY BITECHEHHOW JKUJKOCTH.

YcnoBue T1laBaHUS Tesl: TUIaBaHWE WM TIOTPY)KeHHWe Tel B 3aBUCUMOCTHU
OT COOTHOIIIEHUS TIJIOTHOCTEH Tesla U KUJKOCTH.

JlabopamopHble pabombl U Onbimbl

ViccnemoBaHue 3aBHCHMOCTH Beca Tela B BoJle OT 00bEMa MOTrPYKEHHOU
B JKUIKOCThb YaCTH TeJIa.

OrnipefiesieHVe BBITATKUBAIOIEN CU/bIL, JEWCTBYIOIENM Ha Teso, MOrPYKEHHOe
B JKUJIKOCTb.

[TpoBepka HE3aBUCMMOCTU BBITA/IKMBAIOIlleld CUJIbI, JIeMCTBYIOIleM Ha Teso
B JKUJIKOCTH, OT MaccChlI TeJia.

OTBITHI, IEMOHCTPUPYIOI[HE 3aBUCUMOCTDb BBITA/IKUBAIOIIEN CHUIIbI, 1eCTBYIOIIEH
Ha TeJI0 B )KUJKOCTH, OT 00bEMa MOTPYKEHHOU B KUAKOCTb YaCTU Tejla U OT TVIOTHOCTH
JKUTKOCTH.

KoHcTpyrpoBaHve apeoMeTpa WM KOHCTPYUPOBaHHWe JIOAKW U OmpejeseHue eé
I'Py30M0ABEMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTB. DHEpPrus

Mexannueckasi pabota. MoII[HOCTb.

ITpocThle MeXaHU3MBI: pblyar, 610K, HAK/IOHHAs TVIOCKOCTh. [IpaBu/io paBHOBECHS
pbluara. [IpMeHeHue mMpaBW/a paBHOBecHsl pbluara K O/10Ky. «30710TOe TpaBUJIO»
MexaHuku. KI1/] TpocThix MexaHu3MOB. ITpocThie MeXaHU3MbI B OBITY U TEXHUKE.

MexaHuuyeckas SHeprus. Kunetnueckast " IMOTeHLIa/IbHasd SHeprus.
[TpeBpailleHWe OAHOTO BHJla MeXaHWYECKOM SHepPruu B APYyrol. 3aKOH COXpaHeHUsI
SHEepPrvu B MeXaHUKe.

LlemoHcmpayuu
[IpuMepbl NPOCTHIX MEXaHU3MOB.

JlabopamopHble pabombl U ONbimbl
OmnpeneneHve paboThl CHIbI TPEHHsI IIPU PABHOMEPDHOM /IBIKEHWU TeJia

8
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TI0 TOPU30HTA/ILHOM TTIOBEPXHOCTH.
WccnesoBaHue ycaoBUi paBHOBECHsI pbluara.
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N3mepenue KII/I HaK/IOHHOM TJTIOCKOCTH.
M3yueHue 3aKOHa COXpaHeHUsI MeXaHUUeCKON SHepruu.

8 K/TACC

Pa3pgen 6. TersioBbIe AB/ICHUSA

OCHOBHBIE TOJIOXKEHUS] MOJIEKYIIPHOKUHETUUECKOW TEeOpUY CTPOEHMS BellleCTBa.
Macca v pasMmepbl aroMOB U MoOJjeKy/a. OIbITE, IOATBEp)KAAIOLe OCHOBHbIE
T10JIO’KeHUs] MOJIEKY/IIPHOKMHETUYEeCKOU TeOpHH.

Mogenu TBEpAOro, JKUAKOTO U Tra3000pa3sHOrO  COCTOSIHMM — BellleCTBa.
Kpucrannuueckve u amopdubie Tena. OObsicHeHHWe CBOWCTB Ta30B, >KUAKOCTeH U
TBEPABIX Te/1 Ha OCHOBE I0JI0’KeHNH MOJIEKYIIPHOKUHETUYeCKOU Teopyur. CMauuBaHue
Y KallWUIsApHbIe sBjieHus. TeruioBoe pacilvpeHue U cxarue.

Temmneparypa. CBs3b TemriepaTypbl CO CKOPOCTbIO TeIJIOBOI'O [BVKEHUS YacCTHL.
BHyTpenHsiss sHeprus. CriocoObl vU3MeHeHUs BHYTPeHHeM SHepruu: Terviorepejadya u
coBepilieHWe paboThl. Buzabl Teruiomepefauu: TeTUIONPOBOAHOCTb, KOHBEKIIUS,
U3/Iy4yeHue.

KosnyecTBO TeruiOThl. YJe/bHasi TerIOEMKOCTb BelllecTBa. TeryiooOMeH u
TEeIyIoBOe paBHOBecUe. YpaBHeHHWe TelyioBoro OasaHca. [1naBjieHue U OTBep/eBaHUe
KPUCTA/UTMUeCKUX BeIeCTB. Y/e/bHasi Teryiota IuiaBiaeHus. I[lapooOpa3oBaHue u
KoHfeHcauus. Vcrapenue. KumeHue. YgenbHas —Teryiota TMapooOpa30BaHUs.
3aBUCUMOCTb TeMIlepaTypbl KUIIeHUs] OT aTMOC(HEPHOTO /1aB/IeHHUS.

BrnaxxHocTh BO3zyXa.

OHeprus TOIUIMBA. Y ie/ibHas TeIjioTa CrOpaHus.

[MpunHIMnb paboTel TeTuioBbIX Aurarteneit KI1/ TerioBoro auratesisi. TerioBble
JBATATe/IA U 3allUTa OKpYy’Karolleu cpesbl.

3aKOH COXpaHeHUs U IpeBpalljeHHs SHepryuy B TeIvIOBbIX IpoLjeccax.

LemoHcmpayuu
Habmro1eHre 6poyHOBCKOTO
nBirkeHus. Habmozaenue auddysuu.
HabroieHue ssBlieHU CMaurBaHUS U KaWIISIPHBIX SIBJIEHUM.
HabntoseHue TeryioBoro paciivipeHust Tesl.
V3MeHeHVe [aBfeHUs ra3a Mpd U3MeHeHMM O00béMa U HarpeBaHUM WU
OXJTKeHUU.
IIpaBuna usmMepeHus
TemMIiepaTyphbl. Buzibi
Teryiornepeauu.
Oxsa>x/jeHre TIpy COBepIlieHNH PaboThl.
HarpeBanue npy coBepiiieHU paboThl BHEIITHUMU CHTAMH.
CpaBHeHHe TeIJIOEMKOCTeH pa3/TIMYHbIX BelleCTB.
HabmroieHne KumeHusl.
HabJtto/jeHre MoCTOSTHCTBA TeMIIepaTyphl MPH TIaB/IeHUH.

10
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Mojieni TenIOBBIX ABUTATe/IeM.

JlabopamopHble pabombl U ONbimbl

OMBITHI 110 0OHAPYKEHUIO JeHCTBHUSI CUT MOJIEKY/ISIDHOT'O TIPUTSDKEHUS.

OIBITHI 110 BRIPALI[UBAHMIO KPUCTA/IOB ITOBAPEHHOW COJM WK caxapa.

OmnbITHI 110 HAO/MIOEHUIO TETJIOBOIO PACIIMPEHHsS ra30B, KUAKOCTEH U TBEPBIX
TeJl.

OripefiesieHye IaB/IeHUs BO3/lyXa B Oa/ijioHe IMpHIIa.

OmbITHI, 1€MOHCTPUPYIOIME 3aBUCHUMOCTb [laBJeHHsI BO3Zlyxa OT ero o6béma u
HarpeBaHus WK OXJIXKIEHUS.

[TpoBepka THUMOTE3bl JMHEHHON 3aBUCMMOCTH [JIHHBI CTOMOMKA >KUAKOCTH
B TEpMOMETpPUYECKOl TpyOKe OT TemMIepaTyphbl.

HabrofieHre u3MeHeHUs1 BHYTPeHHel SHepruu Tejla B pe3y/bTaTe Terionepeaaun
1 pab0Thl BHEIIIHUX CHII.

VccnefoBaHe sIBJIeHHsI TEIJIOOOMeHa IPY CMEIMBAHUN XOJIOJHOM U Topstuei
BO/IBI.

Orpefie/ieHre  KOMWYECTBA TeIJIOThI, TOJyUYeHHOTO BOJOH TP TerioobMeHe
C HarpeTbIM MeTaJTAUeCKUM L[UIAHIPOM.

OrpeiesieHye y/ieJTbHOM TeTrI0EMKOCTH BelTeCTBa.

VccnenoBanue mporiecca NCapeHusl.

Orpe/iesieHrie OTHOCUTETbHOM BJIAXKHOCTU BO3/yXa.

Oripe/iesieHre ye/TbHOM TETUIOTHI TIaBIEHUS JIb/IA.

Pa3pen 7. dnekTpuuecKkue U MarHUTHbIE SIB/ICHUS

OnekTpusauus Tea. [lBa poja 3MeKTpUYecKux 3apsfoB. BsaumogeiicTBue
3apsbKeHHbIX Tesl. 3akoH KysioHa (3aBUCMMOCTH CW/Ibl B3aUMOJIEUCTBHUS 3apsPKeHHBIX
TeJ1 OT BEJIMUUHBI 3apSiZIOB U PACCTOSTHUSI MEXAY TeJlaMH).

OJieKTpuyeckoe Tiojie. HarmpsykEHHOCTb  3/1eKTpUUecKoro rmosig.  [IpuHiun
CyTeprio3vLIUU 371eKTPUYECKUX MoJiel (Ha KaueCTBEHHOM yYPOBHE).

Hocurenu snekTpyuueckux 3apsijoB. OJIeMEHTapHBbIM 3/IEKTPUYECKUW 3apsi],.
Ctpoenue atoma. [IpOBOAHUKM U AUINEKTPUKU. 3aKOH COXPAHEHUs 3/IEKTPUUYECKOTO
3apsja.

ONeKTpUUeCKUM TOK. Y C/IOBUS CYyLLIeCTBOBaHHUS 3JIEKTPUUYECKOr0 TOKA. MICTOUHUKH
MOCTOSTHHOTO TOKa. JleMCTBUSI 3/EKTPUYECKOr0 TOKa (TeryioBoe, XUMHUYECKOe,
MarHuTHOeE). DJIEKTPUYECKUU TOK B JKUJKOCTSX U ra3ax.

DJiekTpuyeckas uUernb. Cuia ToKa. JjieKTpuueckoe HarpspkeHve. CorpoTUB/ieHre
TPOBOJHUKA. Y7e/bHOe COMNpPOTUB/IeHUe BeljecTBa. 3aKOH OMa [yjisl yyacCTKa Liermu.
ITocnefoBaTennbHOe U MapassiesibHOe COeJUHeHKe IIPOBOJHUKOB.

Pabota “  MOIJHOCTb  3/IEKTpUUECKOro Toka. 3akoH J[koyns—JleHia.
OnekTpyUUecKre 1eMd U TMOTpeOuTeNd 3/eKTPUUecKor 3Hepruud B ObiTy. KopoTkoe
3aMbIKaHUe.

[TocTosiHHBIE MarHWTBL. B3auMozenCcTBUe TMOCTOSIHHBIX MAarHWTOB. MarHuTHoe
riojie. MarHuTHoe 1ojie 3emM/id U ero 3HaueHue [Jis )KM3HU Ha 3emsie. OnbIT DpcTena.
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MarauTHoe 1oJie 3/IeKTPUYecKoro Toka. [IprimeHeHMe 3/1eKTPOMarHUTOB B TeXHUKeE.
[elicTBMe MarHUTHOTIO T0/Is1 HA MPOBOJIHUK C TOKOM. D/I€KTPOJBUraTe/b TTOCTOSTHHOTO
ToOKa. Mcrosp3oBaHvWe 371eKTpoABUraTesiel B TeXHUYECKUX  YCTPOMCTBax U
Ha TpaHCIIopTe.

Onbitel Papajges. fBneHue 371eKTpoMarHUTHOM WHAyKUMM. [IpaBuno JleHua.
OnekrporeHepaTop. CriocoObl MoyuyeHUs 3/IeKTPUUECKON 3HEpruv. DeKTPOCTAHIUU
Ha BO300HOB/ISIEMbIX NCTOUHHUKAX SHEPTUHU.

LemoHcmpayuu
OneKTpu3aLys TeJl.
1Ba pojja 3/1eKTpUUeCKUX 3apsi0B U B3aUMO/IeICTBHUE 3apSKEHHBIX Tel.
Y CTpOUCTBO U [ieHiCTBUE 3/IEKTPOCKOTIA.
OneKTpocTaThueckass UHAYKLIMS.
3aKOH COXpaHeHUs 3JIeKTPUUeCKUX
3apsAa0B. [IpOBOJHUKY U JU3IEKTPUKMU.
MogenvpoBaHue CUIOBBIX JIMHUM 3/IEKTPUUECKOrO MOJIS.
VI CTOYHVKM TTOCTOSTHHOTO TOKA.
lericTBYSL 3/1€KTPUYECKOr0 TOKaA.
ONeKTpUYeCcKri TOK B XKUAKOCTH.
["a30BbIM pa3psj,.
V3mepeHue CUJbI TOKA aMIIepMETPOM.
V3mepeHye 3/1eKTpUUeCKOrO HarpsKeHUs] BOJTbTMETPOM.
Peocrar 1 MarasvH CONpOTUB/IEHUN.
B3anMo/ielicTBYe TTOCTOSIHHBIX MarHUTOB.
MogenvpoBaHue HEBO3MOXXHOCTH pa3/ie/ieHus TI0J/IF0COB MarHuTa.
MopenupoBaHre MarHUTHBIX T0JIe MOCTOSSHHBIX MarHUTOB.
OneIT OpcTea.
MarauTHoe 1osie TOKa. DJIeKTPOMarHur.
[elicTBUe MarHUTHOTO IOJIs1 HAa POBOJHUK C
TOKOM. DJIeKTPO/IBUraTe/ib MOCTOSIHHOI'O TOKA.
WccnenoBanue siB/ieHUS 3JIEKTPOMarHUTHOW MHIYKLIAU.
OmnbiTel Dapages.
3aBMCUMMOCTb HarpaBJ/ieHUs UHAYKLIMOHHOIO TOKa OT YCJI0BUM ero BOSHUKHOBEHMS.
DeKTpOoreHepaTop MOCTOSIHHOTO TOKa.

JlabopamopHble pabombl U ONbimbl
OmBITHI 110 HAOTIOZEHUIO 3/IEKTPU3aIUH TeT MHIYKI[MEeH U TTPU CONTPUKOCHOBEHUH.
ViccnenoBaHue JeHCTBUS 3/IEKTPUUECKOTO TI0/1s1 Ha MPOBOJHUKHU U IU3IEKTPUKH.
C6opka 1 mpoBepKa paboThI 3/IEKTPUUECKOM LIeMU MOCTOSTHHOTO TOKa.
Vi3mMepeHHe U pery/iMpoBaHUe CHJIbI TOKA.
Vi3mepeHue U peryivpoBaHUe
HarpsDKEeHUsI.
WccnefnoBanrie  3aBUCUMOCTA  CWJBI  TOKa, MWIYIIEro uepe3  Pe3uCTOp,
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OT COIIPOTHBJ/IEHHS Pe3HCTOPd W HAIIPSPKeHMS Hd pe3ucTope.
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OrbIThl, [JeMOHCTPUPYIOLLUE 3aBUCUMOCTb 3JIEKTPUUECKOI'O COIPOTUBJIEHUS
TPOBOJHKKA OT ero JJIMHBI, IJIOLIAa/M TOTIePeYHOro CeYeHus: U MaTtepuasa.

[TpoBepka MpaBuia C/I0)KeHUsI HaMPsDKeHWH TIPY TOCej0BaTe/TbHOM COeJMHEeHUU
JIByX Pe3uCTOpOB.

IIpoBepka npaBusa A1 CU/IbI TOKA INPY Napasijie/ibHOM COeJVUHeHUU Pe3rCTOPOB.

OnpenieneHre paboThI 3/IEKTPUUECKOTO TOKA, UAYIIEro uepe3 pe3ncTop.

OrnpefienieHre MOITHOCTH 3JIEKTPUUYECKOT0 TOKa, BbIZEISIEMOM Ha Pe3UCTope.

WccnepoBaHve  3aBUCMMOCTM  CWIBl  TOKa, WAYyLIero vepe3  JIaMIIOUKY,
OT HanpsDKeHUs1 Ha Heu.

Ornpepenenue KII/] HarpeBareJis.

WccnenoBaHrie MarHUTHOTO B3aUMO/I€MCTBUS TTIOCTOSTHHBIX MarHUTOB.

V3yueHre MarHUTHOT'O MOJIsI TIOCTOSIHHBIX MarHUTOB TPU UX 00beMHEHUU U
paszesieHuu.

WccnenoBanue 1eUCTBUS 3/IEKTPUUECKOTO TOKA HA MarHUTHYIO CTPeJIKY.

OnbITEl, [JE€MOHCTpPUPYIOI[Me 3aBUCMMOCTb CHJ/Ibl B3aUMOJENCTBUSI KaTyIIKU
C TOKOM M MarHuTa OT CWJIbl TOKA U HarlpaB/IeHHs TOKa B KaTyIKe.

N3yueHne 1erCTBUS MarHUTHOTO TOJIS1 HA TIPOBOJHUK C TOKOM.

KoHcTpyupoBaHue 1 u3yueHre paboThl 37IEKTPO/IBUTaTEIS.

N3mepenue KII]I s1eKTpoABUTaTeIbHOM YCTaHOBKU.

OnbIThI O UCCJIEIOBAHUIO SIBJIEHUS 3/IEKTPOMarHUTHOU UHAYKLIUU: UCCeZlOBaHHe
V3MEeHeHUW 3HaueHUs Y HarlpaBJ/ieHUs] UHYKIIMOHHOT'O TOKa.

9 K/IACC

Pa3pen 8. MexaHnueckue siB/IeHUA

MexaHuueckoe  ABwKeHue. MarepuanbHasg  Touka. CucremMa — OTCuéra.
OTHOCUTE/ILHOCTb ~ MEXaHWUeCKOro /JIBWKeHHs. PaBHOMepHOe TIpsSIMOJIMHEWHOe
nBWwKeHne. HepaBHOMepHOe mnpsmoyivHeNHOe [ABWKeHWe. CpefHsis W MrHOBEHHas
CKOPOCTBb Tejia TPU HEPAaBHOMEPHOM [IBW>KEHUHU.

YckopeHue. PaBHOycKOpeHHOe TIpsiMOJIMHeHOe JBiKeHre. CBOOOHOe TajieHue.
OnerTe! I'anues.

PaBHOMepHOe /[BI>KeHUWe 10 OKpY)KHOCTU. Ilepvos u uyactoTa obpallieHusl.
JIvHeliHas ¥ yrJjioBas CKOPOCTH. LleHTpoCcTpeMuTeIbHOE yCKOPEHMe.

[TepBbivi 3akoH HproToHa. Bropoy 3akoH HeroToHa. Tpetui 3akoH HbrOTOHa.
[TpyHLMO CyTeprno3ulin CUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHuWs:: CWjia TPEHUSI CKOJIbXKeHUs], Chjia
TPEeHUsI MOKOSI, APYTUe BU/Ibl TPEHUSI.

Cuna TsKeCTH Y 3aKOH BCEMUPHOTO TSATOTeHUsl. Y CKOpeHre CBOOOTHOTO Tia/ieHusl.
[Bewxkenve mnaHer BOokpyr CosHua. ITepBasi kocMuueckass cKopocTe. HeBecomocTs U
reperpys3KH.
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PaBHOBecHMe MaTepHa/lbHOM TOUKW. AOCOMIOTHO TBEPAOEe Teno. PaBHOBecHe
TBEP/IOT0 TeJla C 3aKPeTIEHHON OChI0 BpallleHus. MoMeHT cuibl. LIeHTp TskeCTu.

Nmnynbc Tena. V3meHeHue wmilyJibca. VIMIynbC Cuibl. 3aKOH COXPaHeHUs
UMITy/ibCa. PeakTUBHOe [BU)KEHUe.

MexaHnnueckasi pabota ¥ MOIHOCTb. PaboTa cum TsKeCTH, YIIpPyroCTH, TPeHWUS.
CBs3p dHepruM W pabotbl. [loTeHIMa/ibHAsi HSHEPrUs Teja, IIOAHATOTO Haj
TIOBEPXHOCTBI0 3eMid. [loTeHLManbHast 3Heprusi CKatouM MpyXuHbl. KrHeTnueckas
sHeprusi. TeopemMa O KWHETHYECKOW S5HEPrud. 3aKOH COXPaHEHHS MeXaHWYeCKOu
SHeprumu.

LlemoHcmpayuu

HabJtio/jeHre MexaHH4eCcKoro JBIKEHHS Tejla OTHOCUTETbHO Pa3HbBIX TeJT OTCUETA.

CpaBHeHUe TyTel U TPaeKTOPUM ABU)KEHUST OJHOTO U TOT'O Ke Tejla OTHOCUTEeTbHO
pa3HbBIX TeJI OTCUETA.

W3mepeHrie CKOPOCTH U YCKOPEHUS IPSIMOJIMHEMHOTO [IBUXKEHUSI.

NccnepnoBanue npru3HakKoB PaBHOYCKOPEHHOT'O JBUKEHUS.

Habto/ieHue IBV)KeHUS TeJla TI0 OKPYKHOCTH.

HabsofjeHe MexaHWUeCKUX sIBJIEHWH, TIPOMCXOASIMIUX B CHUCTeMe OTCYéTa
«Tenexxka» TIpu eé paBHOMEPHOM U YCKOPEHHOM /IBW)KEHHH OTHOCHTEbHO KaOuHeTa
(bu3KKU.

3aBHCHMOCTb YCKOPeHMs Tesla OT MacChl TeJjla U JeUCTBYIOLeHd Ha Hero CUJIbI.

HabJtro/1eHre paBeHCTBA CHJT TIPU B3aUMO/IeHiCTBUH TeJl.

V3MeHeHue Beca Tesia IPU YCKOPEHHOM JBU)KEHUU.

[Tepegaua uMmIly/ibca rpy B3auMO/|€HCTBUU TeJl.

ITpeoOpa3oBaHus SHEPTUH MTPH B3aUMO/IECTBUH TeJl.

CoxpaHeHre UMIYJIbCa MPU HEYTIPYTOM B3auMO/IeNCTBUU.

CoxpaHeHHe UMITyJ/IbCa TTPU abCOJTFOTHO YIIPYTOM B3aUMOZECTBUM.

HabntozieHre peakTUBHOTO JIBHKEHUSI.

CoxpaHeHHe MeXaHHUUeCKOH SHepIvu IPU CBOOOTHOM I1a/IeHUH.

CoxpaHeHre MeXaHWUeCKOW SHepruyd TIpU [IBWKEHWW Teja T0J, [AelCTBHUeM
TIPY>KVHBI.

JlabopamopHble pabombl U ONbIiMbl

KoHcTpyupoBaHue TpakTa i pa3roHa U JaJbHeNIero paBHOMEPHOTO JABW)KEHHS
IIIapUKa WUIN TeIEXKKH.

OmnpesiesieHre cpefiHel CKOPOCTU CKOJBKeHWs OpyckKa WA [IBWKeHHUs IlIapuKa
10 HAaK/IOHHOM TIJTOCKOCTH.

OnpefesieHre yCKOpeHUs Tesia TPU PaBHOYCKOPEHHOM /IBWKEHUM 110 HaK/IOHHOMN
TIJTOCKOCTH.

ViccienoBaHye 3aBUCHMOCTU TIYTH OT BpeMeHH TIPY PABHOYCKOPEHHOM JBM>KEHUN
6e3 Haua/IbHOM CKOPOCTH.

[TpoBepka TUTIOTe3bl: €C/U TIPU PAaBHOYCKOPEHHOM [BWXeHWU 0e3 Haua/bHOU
CKOPOCTH TMYTH OTHOCATCS KakK psifi HEUETHBIX UKCeJ, TO COOTBETCTBYIOIIIME
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IMPOMEXXYTKHW BpeMEHH OJIMHAKOBEI.
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ViccnemoBaHye 3aBUCMMOCTH CHJIBI TPEHMSI CKOJBXKEHHSI OT CH/IbI HOPMAa/IbHOT'O
JaBJIeHMS.

Ornpegenenue Ko3PduiirieHTa TpeHUs

CKOJTbKeHus. OnpesiesieHre XXKECTKOCTU MPY>KUHBI.

OmnpeneneHye pabOTbl CUIbI TPeHWs TIPM PABHOMEPHOM /IBWDKEHUM Tejia
10 TOPU30HTA/IbBHOU MOBEPXHOCTH.

OnpegeneHre pabOThI CU/IbI YIIPYTOCTH TIPY TIOAbEMe Tpy3a C HCIOJIb30BaHHEM
HeTO/[BMKHOTO U TO/ABW)KHOTO OJIOKOB.

N3yueHne 3aKOHAa COXpaHEHUS SHEPTHUU.

Pa3zen 9. Mexannueckue Ko/ie0aHus ¥ BOJTHbBI

KonebaTesnbHoe [BkeHHe. OCHOBHbIe XapaKTePUCTUKU KoJyieOaHWIi: Tepuof,
yacToTa, aMIUIMTyZa. MareMaTU4eCKUd UM TIPY>KUHHBIM MasTHUKU. [IpeBpaijeHue
3HEepPIUH TIPU KoJiebaTeTbHOM [IBKEHHH.

3aryxatomue Konebanus. BeiHyX7eHHbIe KosiebaHusl. Pe3oHaHc. MexaHuuecKkue
BO/IHbI. CBOMCTBA MeXaHWYeCKUX BOJIH. [IpofiofibHBIE M MOMepeuHble BOJHBIL. [linHa
BOJIHBI UM CKOPOCTb €€ pacrpocTpaHeHWs. MexaHWueCKWe BOJIHBI B TBEpPAOM Tejle,
CerMCMUYEeCKre BOJIHBI.

3Byk. I'poMKOCTb 3ByKa M BbICOTa TOHa. OTpakeHuWe 3ByKa. VH(pasByK u
y/bTPa3BYK.

LemoHcmpayuu
HabroieHue KosiebaHMi TeJ Mo/, IeMCTBUEM CUJTBI TSHKECTH U CUJIBI YTIPYTOCTH.
HabsroieHue KosiebaHMii rpy3a Ha HUTU U Ha TIPY>KUHE.
HabntofeHne BLIHYKIeHHBIX KOiebaHU U pe30HaHca.
PacmipocTpaHeHye TIPOZIOBHBIX U MTOTIePeUHBIX BOJTH (Ha MO/IENH).
HabJtto/jeHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHUYeCKUU pe30HaHC.

JlabopamopHble pabombl U ONnbliMbl
OmnpeiesieHre YaCTOThI U MepUO/a KoseOaHW MaTeMaTHUeCKOTr0 MasiTHUKA.
OmnpejeieHre YaCTOTHI M ITEPHO/ia KOJIeOaHHUH MPYKUHHOTO MassTHHKA

ViccnenoBaHe 3aBUCHMMOCTH Tiepro/ia KomeOaHWM TOABEIIeHHOTO K HUTH I'py3a
OT J/IMHBI HUTH.

WccnenoBaHve 3aBUCMMOCTM Tepuojila  KosiebaHWM TPY)KUHHOTO MasTHHKA
OT Macchl Tpy3a.

[TpoBepka HE3aBUCHMOCTH TTepro/ia KojieOaHW Tpy3a, MOABEIIeHHOTO K HUTH,
OT Macchl Tpy3a.

OmnbIThl, J€MOHCTPUPYIOIMe 3aBUCUMOCTh Tepruofia KojebaHui MpY)KUHHOTO
MasiTHUKa OT MaCChl TPy3a U XKECTKOCTU MPYKUHBI.

V3mepeHue yCKOpeHHWsi CBOOOHOTO TaZieH s,

Pa3pen 10. D1eKTpoMarHUTHoOe 10Jie U 3/1IeKTPOMarHUTHbIE BOJTHBI
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OJIeKTpOMarHuTHoe rosie. OJIeKTPOMarHUTHbIe BOJIHBI. CBoWCTBa
3/IeKTPOMAarHuTHbIX BOJIH. [Ilkasa 3/7eKTpOMarHUTHBIX BOJIH.  Vcrionb3oBaHue
3JIeKTPOMAarHUTHBIX BOJIH /11 COTOBOM CBS3U.

DJIeKTpOMarHuTHasi npupo/a ceeta. CKOpoCTh cBeTa. Bo/IHOBBIE CBOMCTBA CBeTa.

LlemoHcmpayuu
CBOMCTBA 3/1EKTPOMAarHUTHBIX
BOJTH. BO/THOBBIE CBOMCTBA CBeTa.

JlabopamopHble pabombl U Onbimbl
V3yueHure CBOMCTB 3/IeKTPOMAarHUTHBIX BOJIH C TIOMOII[bI0 MOOM/ILHOTO TesieoHa.

Pa3nen 11. CBeToBbI€e SIB/IEHUS

JlyueBasi mogiens cBeta. VctouHuku cBeta. [IpsmosiviHeNiHOe pacnpoCTpaHeHUe
cBera. 3atmeHusi CosHua u JIyHel. OtpaxkeHue cBeta. Ilnockoe 3epkano. 3akOH
OTpa)kKeHHUs CBeTa.

[IpesiomsieHne cBeTa. 3akOH T1ipesiomsieHuWss cBeta. [losiHoe BHyTpeHHee
oTpakeHue cBeTa. Vcrosb30BaHWe IOTHOIO BHYTPEHHEro OTPa)kKeHUsl B OINTUUYeCKUX
CBETOBOJax.

Jlunza. Xopa nydent B nuH3e. OnTuyeckas cucteMa (potoanmnapara, MUKPOCKOIA U
Tesieckoria. ['71a3 Kak ornrtrueckas cucrema. bam3opykocTs U aibHO30PKOCTh.

Pa3snoykeHue 6esoro ceeta B crieKTp. OnbiTel HbtoTOHA. CioykKeHHe CTeKTpaTbHBIX
uBeToB. [lucriepcus cBera.

LlemoHcmpayuu
[IpsiMOIMHEHOE pacrpoCTpaHeHHe
cBeta. OTpakeHue CBeTa.
[Tonyuenue n306pakeHU B TIJIOCKOM, BOTHYTOM U BBITTYK/IOM 3epKarax.
[IpesniomsieHue cBeTa.
OnTuyeckuii CBeTOBO/I.
Xop nmydei B cobuparoiieit uH3e.
XoJ 1ydeur B paccerBarolen
JIVH3e.
[MTonyuenue n306pa>keHHi C TTIOMOIIIBIO JIUH3.
[TpuHUMN AelcTBUS oToanmnapaTra, MUKPOCKOIIAa U TeJieCKora.
Mopesns rasa.
Pa3sioykeHue 6esoro cBeta B CIEKTP.
[TonyueHue 6e/10ro cBeTa IPU CJIOXKEHUM CBeTa Pa3HbIX 1[BETOB.

JlabopamopHble pabombl U Onbimbl
ViccnenoBaHye 3aBUCMMOCTH yT7Ia OTPayKeHHWsI CBETOBOTO Jiyda OT yTJia Ta/leHusl.
M3yueHune xapaKTepUCTUK M300pakeHUs TIpeJiMeTa B TUIOCKOM 3epKaiie.
WccnepoBaHyie 3aBUCHMOCTH yTJ1a TIPeJIOM/IEHHsI CBETOBOTO Jiy4a OT yTIJia MaieHus]
Ha TPaHUILIe «BO3AYX—CTEKIIO».
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[TonyueHve n306pa>keHUi C TIOMOIIBbIO COOMparoIIel JTMH3bI.
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OmnpenenieHre (OKYCHOTO pacCTOSTHUSI M OINTHYECKOW CHIbl coOuparoliei

nH3b1. OTBITHI 0 Pa3/ioXKeHUt0 0e0ro cBeTa B CHEKTP.

OMnbITHI TI0 BOCIIPUSITHIO 1[BeTa IpeMeTOB TpU UX HabJII0/ieHny uepe3 LIBeTOBbIe
(GUIBTPBLL

Pa3pen 12. KBaHTOBbIE IB/IEHUS

OmnbiTel Pe3sepdopga ¥ TmiaHeTapHas Mojenb aroma. Mogenb aroma bopa.
Ncnyckanuve v noraoleHre cBeta aroMoM. KBaHThI. JIMHeyaTble CleKTPHI.

PagroakTBHOCTE. Asb(a, 6eTa- 1 ramma-u3nydenrs. CTpoeHHe aTOMHOTO sifipa.
Hyk/ionHast Mogesib aToMHOTO szpa. V3otorbl. PagroakTriBHbIe TipeBpallenus. [lepuog
ToJIypacriajia aTOMHBIX sifjep.

AnepHble peakiMu. 3aKOHbI COXPaHEHUs 3apsiZJOBOr0 U MaCCOBOT'O UKCesl. JHeprus
CBS3U aTOMHbBIX sfep. CBa3b MacChl U 3Hepruv. Peakuuu cvHTe3a U JejieHus sifep.
Ncrounuku sHepruun CostHLA U 3BE3/.

fAnepHass oSHepretvka. J[lelCTBUS paJJMOAKTUBHBIX W3/yY€HUW Ha >KUBbIE
OpraHu3MBbl.

LlemoHcmpayuu
CreKTpsl U3/TydeHUs Y TOTJIOLeHHS.
CriekTphbl pa3/IMYHbIX Ia30B.
CnexTtp Bomopoja.
HabsrojeHue TpeKoB B KaMepe BusibcoHa.
PaboTa cuéTyrKa MOHHU3UPYIOIIUX
W3JTyYeHUN.
Peruvcrpauys usnydyeHus: IpUpPOAHbIX MUHEPaJIOB U MPOAYKTOB.

JlabopamopHble pabombl U OnbliMbl

Habro/jeHue CIIOIIHBIX U JIMHeHYaThIX CIIeKTPOB U3/TyUeHUsl.

VccnenoBaHe TPeKOB: WM3MepeHHe SHEPrdd UaCTHIlbl TI0 TOPMO3HOMY ITyTH
(o dortorpadusm).

Vi3mepeHHe pafii0aKTHBHOTO (hOHa.

IToBTOpHUTE/ILHO-00001IAIIUI MOAY/TH

[ToBTOpHUTE/TLHOOOOOIIAIOIINY MOZAY/Ib TIpeAHa3HAuUeH [/ CHUCTeMaTh3alui |
0000111eHYsT TIpEAAMETHOTO COZIepKaHUSI M OMbITa [IeATe/bHOCTH, IIPHOOPEeTEHHOTrO
NMpU W3YYEeHUU BCETO Kypca GU3MKWA, a TakxkKe /I TIOATOTOBKA K OCHOBHOMY
roCy/JapCTBEHHOMY 93K3aMeHy I10 (u3uKe s 0O0yuaroiuxcs, BbIOpPaBIIMX 3TOT
yueOHbI TIpeMeT.

[Tpy wu3ydeHWU [AHHOTO MOJYJS Peanu3ylTCs W CUCTeMaTH3UPYIOTCS BHUBI
JesITeIbHOCTH, Ha OCHOBE KOTOPBIX 00ECITIeuMBaeTCsl JOCTH)KEHHE TIPeAMETHBIX U
MeTarpeIMeTHbIX TUIAHUPYEeMBIX pe3y/bTaToB 00yueHus, (OpPMUDPYETCsS eCTeCTBEHHO-
HayuyHasi TPaMOTHOCTb: OCBOEHME HayUHBIX METOZIOB HMCC/Ie/JOBaHUS SIBJIEHUN TTPUPO/bI
Y TeXHUKH, OBJIafleHe YMeHUsIMU O0bICHATb (PU3nUecKue siBJIeHMUS,
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TDUMEHSISI TOJIyYeHHble 3HaHUS, pellaTh 3a/laud, B TOM UHWC/e KaueCTBEHHbIe U
SKCIepUMeHTa/bHbIE.

[TpyHLMNWANBEHO [esTeNIbHOCTHBIM XapakTep [aHHOrO pas3jiena peanu3yercs 3a
CUET TOTO, UTO OOYyUaIOI[HeCs BBITOIHSAIOT 3a/laHKs, B KOTOPBIX MM Ipe/IlaraeTcs:

Ha OCHOBe TI0/yUeHHBIX 3HaHWI PACIiO3HaBaTh W HAyUHO OOBSICHATH (U3NUeCKHe
SIBJIEHUSI B OKPY>Karolller TIpUpOo/ie Y TOBCeJHEBHOM JKU3HY;

WCI0/Ib30BaTh HayuyHble METO/bl MCC/el0OBaHUsS (PU3NUYECKUX $SIBIEHWW, B TOM
yKcsie 151 IPOBEPKU TUTIOTe3 U TI0/yYeHUs] TeOPeTUUYECKHX BbIBO/IOB;

OOBSICHITh Hay4YHble OCHOBBI HanOojiee Ba)KHBIX JOCTVKEHHM COBPeMeHHBIX
TeXHOJIOTMH, HarpuMep, TPaKTUUeCKOTO WCIO/Ib30BaHUs pa3/iMuHbIX WCTOUHUKOB
SHEPTUM Ha OCHOBE 3aKOHa TpeBpallleHUs] M COXPaHeHWs] BCeX W3BECTHBIX BU/IOB
SHEPTUu.
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INTAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUSA

N3yueHne ¢uU3MKKM Ha ypOBHE OCHOBHOTO 001[ero o0pa3oBaHUs HarpaBjieHO
Ha [JOCTM>KEeHHE JINYHOCTHBIX, MeTalpeAMeTHbIX W TpeJMeTHbIX 00pa30BaTe/bHBIX
pe3yJIbTaToB.

JINMHHOCTHBIE PE3YJ/IbTATBI

B pe3ysibTate u3yueHuss (M3MKKM Ha ypOBHe OCHOBHOro o0irero o6pa3oBaHus
y obyuatoirierocst 0yayT copMUPOBaHBI C/IeyOIHe TUUHOCTHBIE Pe3y/IbTaThl B
YaCTH:

1) naTpUOTHUECKOr0 BOCTIMTAHMSI:

TIposiB/ieHHe MHTepeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUMCKOM
(bu3rMuecKol HayKu;

1[eHHOCTHO€e OTHOILIeHHE K JOCTHXKEHUSIM POCCUMCKUX YUEHBIX(DU3UKOB;

2) rPaXX/AaHCKOr0 ¥ yXO0BHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXAeHHU O0O0IjeCTBeHHO-3HAUMMBbIX
U 3TUYECKUX TMpo0JsieM, CBS3aHHBIX C TIPAKTUYECKUM TPUMEHEHWeM JOCTH)KeHUM
(bU3UKY;

OCO3HaHHUe Ba)XHOCTH MOPa/IbHO3TUYECKUX MPHUHLIUIIOB B [1eATe/IbHOCTU YYEHOI0;

3) 3cTeTHYeCcKOro BOCIUTAHMS:
BOCIIpUSATHE SCTETUUECKHMX KaueCTB (PU3NUeCKOM HayKu: e€ TrapMOHWUYHOrO
TIOCTPOEHMUs], CTPOTOCTH, TOYHOCTH, JIAKOHUYHOCTH;

4) e HHOCTH HAy4YHOr'0 MO3HAHMS:

OCO3HaHUe LIEHHOCTH (pM3UUeCKOM HayKy KakK MOIHOTO MHCTPYMeHTa IMO3HaHUS
MUPA, OCHOBBI Pa3BUTHS TEXHOIOTUM, Ba’)KHEHILIEW COCTABJISIOILEN KY/IbTYPHI;

pa3BUTHME HayuHOW J1r0003HATeNbHOCTH, UHTepeca K MCC/e[joBaTebCKOU
JesiTeNIbHOCTY;

5) popMHUpOBaHHUA KY/IHTYPHI 3/[0POBbsI H YMOLMOHA/ILHOI0 0/1arono/IyYusi:
OCO3HaHWe IjeHHOoCTH Oe3omacHoro obpa3a JKM3HM B  COBpeMEeHHOM
TEXHOJIOTUUECKOM MHpe, BaXXKHOCTH TpaBU/ 0€30TacHOTO TIOBe/leHUsI Ha TPAHCIIOPTe,
Ha JIOporax, C 37IeKTpUUeCKHUM U TeIJIOBbIM 000pyZioBaHEM B ZIOMAIITHUX YC/IOBUSX;
c(opMHUPOBAaHHOCTb HaBbIKa pedieKCHu, TIpU3HaHWe CBOEro IpaBa Ha OLIMOKY U
TaKOTr'0 JKe TpaBa y [Ipyroro 4ejioBeKa;

6) TPy10BOT'0 BOCTIMTAHUSI:

aKTUBHOE YyuaCTHe B peIlleHWH IIPAaKTHUeCKUX 3aj7au (B paMKaxX CeMbH,
oOpa3oBaTe/ibHOW OpraHu3aliy, Topofa, Kpas) TeXHOJIOTHUYeCKOM U COLMaJbHOM
HarpaB/IeHHOCTH, TPeOYIOIIMX B TOM YKC/e U (PU3NUeCKUX 3HaHUH;

HMHTepeC K NPaKTAYeCKOMY U3ydeHHI0 Mpodeccuii, CBI3aHHbIX C (DU3UKOM;
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7) 3K0/IOTUYeCKOr0 BOCIIUTAHUSA:

OpHeHTallysl Ha TpUMeHeHue (PU3NUYeCcKUX 3HaHUU [IJis pellieHus 3a/au B 06s1acTu
OKpY>Karollled Cpefbl, TJIAHUPOBaHUSA TIOCTYNIKOB U OL[EHKM WX BO3MOXXHBIX
MOCJ/IeICTBUM [/1s1 OKPY Karolel Cpeibl;

0CO3HaHUe r7100a/bHOT0 XapaKTepa 3K0JI0ruuecKUx pob/ieM U My Tel X peleHus;

8) ajanTanyu K M3MeHSIOIUMCA YC/IOBUSM COLMA/TLHOM Y PUPO/JHOM Cpe/bI:
MOTPeOHOCTh BO B3aMMO/IeHICTBUU TIPH BBLITIOJIHEHUU WCCJIeZIOBAaHUM W TIPOEKTOB
(b13UUeCcKOM HaIlpaB/IeHHOCTH, OTKPLITOCTD OIBITY 1 3HAHUSM APYTHX;
TIOBBIIIIEHWe YPOBHS CBOeH KOMIIETEHTHOCTU Uepe3 TIPAKTHUUeCKYIO esTe/TbHOCTb;
NMoTpeOHOCTh B (DOPMHUPOBAHMM HOBBIX 3HAHWM, B TOM uHncCje (OPMY/JIHPOBATh
Hzeu,
TIOHSITYSA, TUTIOTE3bI 0 GU3NUECKUX 00beKTax U SIBIEHUSX;
OCO3HaHHWe Je(UIMTOB COOCTBEHHBLIX 3HAHMM M KOMIIETEeHTHOCTel B 00/1acTu
bY3UKY;
TJITAHUPOBaHWE CBOETO pa3BUTHSI B TMPHOOpeTeHWH HOBBIX (DU3MUECKUX 3HAHWM;
CTpeMJ/IeHe aHa/IM3UPOBaTh U BBISIB/ISITH B3aUMOCBSI3U TTPUPOJBI, 00II[eCcTBa U
9KOHOMMKH, B TOM UHCJIe C UCTI0/Ib30BaHUEeM (hH3UUeCKUX 3HaHUMH;
OlleHKa CBOUX JIeCTBUM C YUETOM B/IMSIHUSI Ha OKPY)KAIOI[yI0 CpeAly, BO3MOXKHBIX
r7100a/IbHBIX TOC/IeCTBHI.

METAIIPEAMETHBIE PE3YJ/IbTATDbBI

B pesy/sbTaTe OCBOEHMsI TIPOrpaMMBbI 10 (DH3HKe Ha YPOBHE OCHOBHOTO OOIIero
obpazoBaHuss y  oOyuaromierocs  OyayT  choOpMHpPOBaHbI — MeTarpegMeTHbIe
pe3y/ibTaThl, BKJ/IFOUAIOIMEe TI03HaBaTe/bHblEe YHHWBEpCAjbHble yueOHbIe [IeHCTBUS,
KOMMYHHUKaTUBHbIE YHUBepCa/bHbIe yueOHble  JIeMCTBUS, perysITHBHbIE
YHUBEpCa/bHbIe YueOHbIe 1eHCTBUS.

ITo3HaBaTe/IbHbIe YHHBepPCA/IbHbIe yueOHbIe JelCTBHS
Bba3oBble jioruvyeckKue AefiCTBUA:

BBISIB/IITh M XapaKTePU30BaTh CyI[eCTBeHHbIe TIPHU3HAKW OOBEKTOB (SIBIEHUH);

yCTaHaB/IMBaTh CyLeCTBeHHbIN MPU3HAaK K/IacCU(UKaLy, OCHOBaHUS
I71s1 000011[eHNs ¥ CPAaBHEHHST;

BBISIB/ISITh 3aKOHOMEDHOCTH W TPOTHMBOpPeuYMsi B paccMaTpuBaeMbIX (hakTax,
JIAHHBIX U HAaOJIIO/IeHUSIX, OTHOCALMXCS K (PU3NUECKUM SIBJIEHUSIM;

BBISIB/ISITh IPUYMHHOC/IE/ICTBEHHbIE CBSA3U MPU M3yYeHUU (PU3NUeCKUX SIBJIEHUU U
TPOLIECCOB, JieJIaTb BbIBOABI C HCIIO/Jb30BaHWEM [JeAYKTUBHBIX W WHAYKTHUBHBIX
YMO3aK/IFOUeHWH, BbIJBUraTh FUIIOTe3bl O B3aUMOCBA35X (PU3NUYECKUX Be/TUUNH;

CaMOCTOSITE/ILHO BBIOMpaTh Crocob pelneHus yueOHOU (usnueckoil 3amauu
(cpaBHeHHe HeCKONbKMX BapyUaHTOB pelleHds, BbIOOp Haubosee MOAXOAAIIEr0 C

YUETOM CaMOCTOSITE/IbHO BbI/leJIEHHBIX KPUTEPHEB).
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Ba3oBble ucc/ieioBaTe/IbCKHe AeNCTBUS:
WCI0/Ib30BaTh BOMPOCHI KaK MCC/e/0BaTeTbCKUM UWHCTPYMEHT TI03HaHUS;
MPOBOUTh TI0 CaMOCTOSITeJIbHO COCTAaBJ€HHOMY TIJlaHy OITBIT, HEeC/I0XHBIM
bu3nUeckuii  IKCIiepuMeHT, HeOoJsbIlloe HccaefoBaHue (HU3UUECKOr0  SIBJIEHUS;
OlleHWBaTh Ha TMPUMEHHMMOCTh M JIOCTOBEPHOCTh WHGMOPMAIUI0, MOTYYeHHYI0 B
xoje
WCCJIeJOBaHUS UM SKCTIepUMeHTa;
CaMOCTOSITe/TbHO (hOPMY/MpPOBaTh 0000IIeHHsT W BBIBOABI TI0 pe3ybTaTaM
TIPOBeIEHHOT0 HAaO/MIOIeH!Ss, OTbITa, MCC/IeI0BaHMS;
MPOTHO3MPOBaTh BO3MOXXHOEe JajibHelilllee pa3BUTHE (PU3NUECKUX TPOLeCCOB,
a TakKXKe BBIJIBUTaTh TIPEAIIONOKEeHHsI 00 WX pa3BUTHM B HOBBIX YC/IOBUAX U
KOHTEeKCTaXx.

Pabota ¢ uadopmarueii:

MPUMEHATh  pa3/iMyHble MeTOJbl, WHCTPYMEHTbI M 3arpoChbl TIPU TOHWCKE
1 otbope MHGPOPMALIMK WM JAHHBIX C YUETOM Mpe/oXKeHHOW yuebHOU ¢u3nuecKoit
3a/auy;

aHa/lIM3UpOBaTh, CHUCTEMAaTU3UpOBaTb W  MHTEpPIIPeTHpPOBaTh  HMH(OPMAaLUIO
pa3/IUYHBIX BUAOB U ()OPM Ipe/ICTaB/IeHNS;

CaMOCTOSITe/TbHO BbIOMpaTh ONTUMAaIbHYIO (hOpMy TpeficTaBaeHUss HHGOpMaLuu U
W/UTIOCTPUPOBATh pelllaeMble 337laud HeC/IOKHBIMA CXeMaMH, JharpaMmaMy, HWHOM
rpaduKoi ¥ X KOMOWHAIUSIMU.

KoMMyHHKaTHUBHbIe YHHBeEpPCA/IbHbIe yueOHbIe edCTBHS:

B XoZle oOCyxJeHUsi yueOHOro MaTepuasa, pe3y/bTaToB jabopaTOpHbIX paboT
Y TIPOEKTOB 3aJjaBaTh BOIIPOCHI TI0 CYIECTBY OOCy>KJaeMOil TeMbl U BBICKA3bIBATh
W7ied, HalleJleHHble Ha pellleHWe 3aflaud W Tiojjep)kaHue OsaroxxesaTelbHOCTU
00IIeHUS;

COTIOCTaB/IATb CBOM CYXEHUSI C CYXAEHUSIMU [PYTMX YUYaCTHHUKOB JMasora,
0OHapy’KUBaTh pa3/IMure U CXO/ICTBO MO3UIIHIA;

BbIpa)KaTh CBOIO TOUKY 3p€HUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX;

NMyO/MYHO TIPe/ICTaB/IATh Pe3y/bTaThbl BBIMOJHEHHOTO (PU3MUECKOr0 OIlbITa
(3KCIieprMeHTa, uCcie0BaHus, MPOEKTa).

TOHMMaTh W WCMO/b30BaTh TpPEUMYIlecTBa KOMaHAHOW W WHAWBUYATbHOU
paboThI MpY pellieHuH KOHKPEeTHOM (hr3nuecKou nmpobiemsbi;

MIPUHUMATh 1IeJTd COBMECTHOMN [JesiTe/IbHOCTH, OPraHW30BbIBaTh [JEHCTBUS TI0 eé
JOOCTV)KEHUIO: pacripefiesisiTh POJU, 00CYaTh IMPOLeCChl U Pe3y/bTaThl COBMECTHOMN
paboThI, 00001TIaTh MHEHHST HECKOJTBKUX JTFOZIEH;

BBITOJTHATH CBOIO YaCTh PabOThI, AOCTUrasi KaueCTBEHHOTO pe3y/bTara 1o CBOeMy
HarpaB/IeHHI0 U KOOPJUHUPYsI CBOU JeMCTBUS C IPYTUMHU WieHaMU KOMaH/Ibl;

OlLleHHWBaTh KaueCTBO CBOETO BK/IaZla B OOWM{A TIPOAYKT TI0 KPUTEPHSM,
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CaMOCTOATeJ/IbHO CCbOpMYJII/IpOBaHHI:IM YU4aCTHHUKAMU BBBHMOAEﬁCTBHH.
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Pery/fiTUBHbIE YHUBEPCA/IbHbIE yUueOHbIE [[eHCTBUSA
Camoopranusanus:

BLISIB/IITH TIPOO/IEMbI B JKU3HEHHBIX M yueOHBIX CHUTyalusx, TpeOyrommx
J/1S1 perieHust (PU3nuecKrux 3HaHWM;

OPMEHTHPOBAThCS B PA3/IMUHBIX MOAX0/aX MPUHATHS pelleHui (MHOUBU/ya/lbHOE,
TIDUHSITHE PeLleHus B TPYIIIe, IPUHSTHE PelleHU TPYIIoN);

CaMOCTOSITe/TbHO COCTaBJISATb a/IFOPUTM pellleHusi (r3uUecKou 3aZiauv Wi IjlaHa
WCC/IeJOBAaHUSI C YUYETOM HMEIOL[UXCS PEecypcoB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTUPOBaTh Mpe/jiaraeMble BapuaHThI pelleHu;

JeyiaTh BEIOOp 1 OpaTh OTBETCTBEHHOCTD 3a pellieHue.

CaMOKOHTPO/Ib, SMOLIMIOHA/IbHBIM UHTE/I/IeKT:

[laBaTh aZleKBaTHYIO OLIEHKY CUTYyal[uy U MpeJjiarath IJ1aH eé U3MeHeHNs;

OOBSICHATh TIPUYMHBI OCTKEHUs (HeJOCTVKEHUs) pe3y/IbTaToOB JesTe/TbHOCTH,
JlaBaTh OLIEHKY MPUOOPEeTEHHOMY OTIBITY;

BHOCUTb KODPEKTHBBI B [IeITeIbHOCTb (B TOM UHCI€ B XOJ BBINIOJIHEHHUS
(U3MUeCKOTO WCCIe[OBaHUSI WM TIPOeKTa) Ha OCHOBE HOBBIX OOCTOSITENBCTB,
M3MEHHMBIINXCS CUTYyaLUid, yCTaHOB/IEHHBIX OLIMO0K, BO3HUKIIUX TPYAHOCTEM;

OLIeHMBaTb COOTBETCTBUE pe3y/ibTaTa LieJId U yCJIOBUSIM.

CTaBUTb CebOsi Ha MeCTO JPyroro uejoBeKa B XOfie Criopa WIH [AUCKYCCHUHU
Ha HayuHYIO TeMy, IOHUMaTh MOTHBbI, HAMEPEeHUsI U JIOTUKY APYToro.

MpU3HaBaTh CBOE MpaBO Ha OLIMOKY TMpU pelleHud (QU3MUecKux 3ajauy Wiu
B YTBEP)K/EHUSIX Ha Hay4Hble TEMbI U TaKOe ke TIPaBo JIpyroro.

INPEAMETHBIE PE3YJ/IBTATBHI

K koHIly oOyueHWss B 7 KJjacce TipeJMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTE Y 00YUAIOIIUXCST YMEHUI:

WCTIO/Ib30BaTh TIOHATUS: (U3MUecKue W XUMUYecKue siBJieHWs, HaOmofeHue,
9KCIIePUMEHT, MOJie/ib, TUMOTe3a, eAUHUIIbI (U3MUeCKUX BeJUYMH, aTOM, MOJeKy/a,
arperaTHble COCTOSIHUsI BelllecTBa (TBEpJoOe, >KUAKOe, ra3000pa3HOe), MeXxaHW4YecKoe
[BIKeHWe  (paBHOMEpHOe, HepaBHOMEDHOe,  MpPSMOJMHENHOE),  TpaeKTOpus,
paBHOJelicTBytOIlasi cua, gAedopmaius (yrnpyrasi, TIUlacTUUecKasl), HeBeCOMOCTb,
cooOII1aroLuecs: COCyabl;

pa3nuuath siBjaeHus (auddysus, TermioBoe [ABWKEHWE YaCTWL] BellecTBa,
paBHOMEpHOe [IBWKeHHe, HepaBHOMEpDHOe [IBM)KeHWe, UHEepPLUs, B3auMOJEeNCTBYe Tel,
paBHOBecHe TBEDABLIX TeJl C 3aKpeIieHHOW OChbI0 BpalleHus, Tepefauva /aBjieHUs
TBEPABIMU TeJaMH, XXUAKOCTSIMU U Ta3aMH, aTMoc(epHOe [jaBjieHue, IJlaBaHUe Tel,
TpeBpalleHrs] MeXaHUUeCKOU SHepPruM) MO OMNUCAHUI0 MX XapaKTepHbIX CBOWCTB U
Ha OCHOBe OIbITOB, IEMOHCTPUPYIOLIUX AaHHOE (hHU3HUUYeCKoe SIBIeHUE;

pacro3HaBaTh TMPOSIBJIEHWE U3yUeHHbIX (PU3WUYECKUX SIBJIEHUM B OKpY’KarolleM
MUpe, B TOM uucjle ¢GU3MUecKue SBeHUs B TIPUpOJie: TpUMepbl [BWKEHUS C
pa3/IMYHbIMU
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CKOPOCTSIMA B >XMBOW U HEXUBOW MpUPOJE, NEUCTBUE CU/bl TPEHUS B TMPUPOAE U
TeXHUKe, BJMSHWE aTMOC(hEepHOro JaB/IeHHs Ha >XMBOW OpraHu3M, IJIaBaHHWe PpbIO,
pblyary B Tejie uesioBeKa, TPU 3TOM IePeBOJUThL MPaKTUUeCKyl 3a/lauy B yueOHYIO,
BBIZIEJIATH CYI[eCTBEHHbIE CBOMCTBA (MpU3HAKK) (hU3UUeCKUX SIBJIEHUM;

OMUCHIBaTh W3y4Y€HHbIE CBOWCTBA TeJl W (PU3NUECKHe SIBJIEHUS, WCIIO/Ib3Ys
¢du3nueckre BeIMUMHBI (Macca, 00bEM, TVIOTHOCTh BelleCTBa, BpeMsl, MyTh, CKOPOCTb,
CpeiHsIsi CKOPOCTb, CUJ/Ia YIIPYTOCTH, CUJa TSDKECTH, BeC Tesa, Chjla TPeHUs, /laBjieHre
(TBEépOTO Tesa, >KUAKOCTH, Ta3a), BBITAJKMBAKOILasi CWla, MexaHuWueckas paborTa,
MOIIIHOCTb, TUIEUO CHJIbl, MOMEHT CWIbl, KO3((UIMEHT T[0Je3HOr0 JelCTBUS
MeXaHU3MOB, KWHeTHYeCKas W MOTeHLWabHas 3HEepPrusi), Mpy OINHWCAHUW TPABUIbHO
TPaKTOBaTh (PM3NUECKHI CMBIC/T UCITO/Tb3yeMbIX Be/TMUKH, UX 0003HaueHUs U eJUHUL[BI
(U3MUeCKUX BeJMYUH, HAXOJWUTb (POPMYJIbI, CBS3bIBAIOIIME [AAHHYH (PU3NUECKYIO
BEeJIMUMHY C [PYTMMU BeIMYMHAMM, CTPOUTHb TpaUKy HU3y4YeHHbIX 3aBUCHMOCTEHN
bU3MUeCcKUX BeIMUUH;

XapaKTepu30BaTb CBOMCTBA TeJl, (pU3MUECKHUE SIBJIEHWS U TIPOLIeCCHI, UCMO/Ib3YS
TpaBWIa CJA0XKeHUs1 CWJ (BAOJIb OJHOM TpsiMoli), 3akoH ['yka, 3akoH Ilackassi, 3aKOH
ApxuMefa, TIpaBWIO paBHOBecHsl pbiuara (6si0Ka), «30J10TOe TIpaBUIO» MeXaHWKH,
3aKOH COXpaHEeHUsl MeXaHWYeCKOM SHepruM, NpU STOM JiaBaTb CJIOBECHYHO
(OpMy/TMPOBKY 3aKOHa M 3alMChIBaTh €r0 MaTeMaTUUeCKOe BbIpaXKeHUE;

00BSICHATH (PU3NUecKue SIBJIeHUs, TIPOLeCChl M CBOMCTBA Tel, B TOM 4YHC/e U
B KOHTEKCTe CUTyal[ui MPaKTUKOOPUEHTHPOBAHHOI'O XapaKTepa: BbISB/ISATh TPUUMHHO-
C/leiCTBEHHbI® CBSI3M, CTPOUTb OOBsiCHeHHWe U3 1-2 JIOTUYeCKUX II1aroB C OMOPOi
Ha 1-2 W3yueHHBIX CBOWCTBa (U3UUECKUX SIBAEHUM, (U3UUECKMX 3aKOHa WU
3aKOHOMEepHOCTH;

pelaTh pacuéTHble 3aZjauM B 1-2 [eWCTBUS, UCMOJb3ysl 3aKOHbI U (DOPMYJIbI,
CBs3bIBalOIMe (M3UUeCKMe BeMUMHBI: Ha OCHOBE aHajiv3a YC/IOBUSI 3aJaud
3aMUChIBaTh KpaTKOe YCJIOBUE, TOACTaB/IATH (hU3uUecKre BeJUYMHBI B (DOPMYJIBI U
TIPOBO/IUTh PACUETHI, HAXOJWThb CITPABOUHBIE [JaHHBbIe, HEOOXOJUMbIe AJi peIleHUs
3a/lay, OLIeHWBaTh PeaMCTUYHOCTD MOTYYEHHOU (PU3NUeCKOM BeJIMUMHBbI;

pacro3HaBaTh TpPoO/ieMbl, KOTOpble MOXXHO DeILlWTh TP TIOMOIIM (PU3NUeCKUX
MEeTO/IOB, B OIMCAHWW WCCAe[0OBAaHUSI BBIE/SATh TIPOBEPSieMOe TpeATo/ioKeHue
(ruroTe3y), pasnuMyaTb W UWHTEPIPETUPOBAaTh TOJIyUeHHbI pe3y/bTaT, HaXOAWUTb
OIITMOKM B XO/Ie OTIbITa, /le/laTh BHIBOABI TI0 €r0 pe3y/ibTaTaMm;

TIPOBOZIUTD OIIBITHI 110 Hab/rOZIeHNI0 (hH3MUeCKUX SIBJIEHUM UMM (HU3AUECKUX
CBOWCTB TesT: hOPMY/IMPOBATh MTPOBEpsieMble TIPeATIONI0XKeH s, COOUpaTh yCTaHOBKY
13 TIpe/IJI0’KeHHOr0 000PY/I0BaHMs, 3alMChIBaTh X0/ OMbITa ¥ (POPMYTMPOBATh BHIBOBI;

BBITIOJTHATE TIPSIMble U3MEePEeHUsI paCCTOSTHUS, BpDeEMEeHH, MacChl Tejla, 00bEMa, CHJIBI
W TemrepaTypbl C UCIOMb30BaHUEM aHA/IOTOBBIX U I[M(POBBIX MPHUOOPOB, 3aNMChIBaTh
TTOKa3aHus IpUOOPOB C YUETOM 3a/IaHHOM aOCOJTIOTHOM TOTrPEeITHOCTH U3MepeHHi;

MPOBOUTH UCC/Ie/IOBaHUE 3aBUCUMOCTH OZJHOM (hU3MUeCKOU BeJIMUKHBI OT JIpyrou
C WCIOJIb30BaHWEM TMPSIMBIX M3MepeHHWH  (3aBUCMMOCTU MYyTH  PaBHOMEDPHO
JBYDKYILIEroCst
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Tesa OT BPEMEHHU [BWXXEHHUs Tesa, CAJIbl TPEHUS CKOJIb)KEeHUsI OT Beca Tesa, KaueCTBa
00pabOTKH TIOBEPXHOCTEM Tejll W He3aBHCHUMOCTH CH/IbI TPEHUSI OT TIJIOIaAx
COMPUKOCHOBEHUS TeJl, CU/Ibl YIIPYTrOCTH OT YJ/JMHEHUSs TIPY>KWHbI, BbITaJIKUBAIOLLEeN
CWibl OT O00bEMa TIOTPY)KEHHOM YaCTH Tela U OT TJIOTHOCTA JKUAKOCTH, €8
HEe3aBUCUMOCTH OT TUIOTHOCTH Tejla, OT TyOMHBI, HAa KOTOPYIO TIOTPY>KEHO TeJio,
yCJIOBUM T/IaBaHUsI Tes, YCJAOBUM paBHOBeCHsl pblyara U OJIOKOB, yuaCTBOBaTh B
TJIAHUPOBAaHUM  yueOHOTO WCCe/loBaHUs, COOWpaTh YCTAaHOBKY W BBITIO/IHATD
v3MepeHusi, Cefys TpeJjoKeHHOMY IlaHy, (PUKCUPOBaTh pe3yJ/bTaThbl MOTYUYE€HHOU
3aBUCUMOCTHM (DU3UUEeCKUX BeJWUMH B BHUJe TIPeJIOKeHHbIX Tabmuil U TrpaduKoB,
Jleniath BBIBOJBI 110 pe3yJsibTaTaM UCC/Ie0BaHus;

TPOBO/IUTh KOCBEHHbIe M3MepeHUs1 (PU3NUeCKUX BeJUUYWH (TIJIOTHOCTh BelljeCcTBa
JKUJAKOCTM W TBEPJAOro Teja, CWla TPEHUs CKOJIb)KEHUs, [laBjieHWe BO3AyXa,
BbITaJIKMBAlOljasi CW/aa, [IeWCTByIOlljasi Ha TIOTPY)XKEHHOe B JKUAKOCTb TeJio,
KO3(PhULIMEHT T0JIe3HOT0 JIeUCTBUSI MPOCTBIX MEXaHWU3MOB), C/IeAys Mpe0XeHHOU
WHCTPYKLWU: TIPY BBINOJIHEHWH U3MepeHU coOrpaTh SKCIIepUMeHTabHYH YCTaHOBKY
Y BBIUUC/IATH 3HaUeHUe UCKOMOU BeJIMUKHbI;

cobmo/iaTh TpaBUa TeXHUKA Oe3omacHOCTH Tpu pabote ¢ 1abopaTOpPHBIM
obopyoBaHuEM;

yKa3bIBaTh TPUHIUIMbBI [eHACTBUS TPUOOPOB M TeXHUUECKUX YCTPOMNCTB: BECHI,
TEPMOMETp, JWHAMOMeTp, COOOIIaroIrecss coCyIbl, bapoMeTp, pblyar, MOABWKHBIN U
HeTIO/[B)KHBIN OJI0K, HaK/IOHHAs TIJIOCKOCTH;

XapaKTepu30BaTh TMPUHIUIBI AeUCTBUS H3Y4YeHHBIX TPUOOPOB M TeXHUUECKUX
YCTPOWCTB C OMOPOM HAa WX OMNMUCAaHUs (B TOM 4YHUC/e: TOZIMITHUKYH, YCTPOWMCTBO
BOJIOMIPOBO/Ia, THJPAaBIWYECKUM TIPecc, MaHOMeTp, BbICOTOMEp, MOPIIHEeBOW Hacoc,
apeoMeTp), UCIO/b3ys 3HAHUS O CBOMCTBAaX (PU3NUECKUX SIBJIEHMM U HeobXo[uMble
¢dur3nUeckue 3aKOHbI U 3aKOHOMEPHOCTY;

MPUBOIUTHL TIpUMephl (HaXoAuTh WHGOPMALIMI0 O TIpUMepax) MPaKTUUeCcKoro
WCIIO/Ib30BaHusl (M3UUeCKMX 3HAaHWW B TI0BCEJHEBHOW >KU3HU [s1 oOecrieueHus
Oe3ormacHOCTA TIpu oOpameHnr C TpubopaMd U TeXHUYECKUMH YCTPONCTBAaMH,
COXpaHEHWsI 37I0POBbs U COOMIOZIEHHSI HOPM  SKOJIOTUUECKOTO TIOBeJeHUSI B
OKpYy’Karoler cpejie;

OCYILIeCTB/SATH OTOOP MCTOYHUKOB WH(opMaluu B VHTepHeTe B COOTBETCTBUM
C 3alaHHbIM TIOMCKOBBIM 3allpOCOM, Ha OCHOBe HWMEKIIUXCS 3HaHUM U MYTEéM
CpaBHEHUSI pPa3/MYHbIX MCTOYHUKOB BbIJeNSTh WHGOPMALUIO, KOTOpasi sBJISeTCS
ITPOTHBOPEUYUBOU WM MOXKET ObITh HeJIOCTOBEPHOM;

WCTIO/Ib30BaTh TIPU  BBIMIOJTHEHWM y4yeOHBIX 3a/laHMi  HayYHOTIOIYJISIPHYHO
JMTepaTypy (DU3UUeCKOro COJep)KaHus, COpaBOYHbIe MaTepuasbl, PecypChbl CeTH
WHTepHeT, B/ajieTh MpUEéMaMM KOHCIIEKTUPOBAHUS  TeKCTa, IpeoOpa3oBaHUs
vH(OpMalK 13 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3/laBaTh COOCTBeHHbIE KpaTKWe MUCbMeHHbIe W YCTHbIe COOOIeHUsT Ha OCHOBe
2—3 UCTOYHUKOB MH(OPMAaIK PU3NUIECKOT0 COZiep>KaHUsl, B TOM UHC/Ie ITyO/JTHIHO
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JiefiaTb KpaTkye cooOlljeHHsi O pe3ysbTaTaxX MPOEKTOB WX yueOHbIX MCC/e[J0BaHUM,
TP 3TOM I'PAMOTHO WCIIO/b30BaTh M3y4YeHHbIM MOHSATUUHBIA amnmapaTr Kypca (PU3uKH,
COTPOBOXK/ATh BHICTYI/IEHUE Mpe3eHTaLuel;

TpU  BBITIOJIHEHWM  yueOHBIX TPOEKTOB U MCC/AeIOBaHUN  pacripefiesisiTh
00s513aHHOCTM B TpyMIre B COOTBETCTBUM C TIOCTaBJeHHbIMU 3a/layaMu, ClIeJuTb 3a
BBIITOJIHEHWEM Tl/laHa [JIeCTBUM, a[|eKBaTHO OL|eHMBAaTh COOCTBEHHBI BK/IaZ, B
[esITeJIbHOCTh TPYIIIbI, BbICTPaUBaTh KOMMYHHKATHBHOE B3aUMOJEUCTBUe, YUUTHIBasI
MHEeHHe OKPY’KaroLlKX.

K koHily obyueHusi B 8 Kjacce rpe/iMeTHble pe3y/bTaTbl Ha 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTE Y 00YYAIOIIUXCST YMEHUI:
WCTI0/1b30BaTh TIOHATUS: Macca U pa3Mephbl MOJIEKY/I, TeTIJIOBOe JBHUKeHe aTOMOB
Y MOJIEKYJI, arperaTHble COCTOSIHUSI BellleCTBa, KPUCTA/I/IMUeCKre U aMopdHbIe Tea,
HaChIIIIeHHbIY Y HeHaChIllleHHbIN Tap, BJa)KHOCTh BO3/lyXa, TemriepaTrypa, BHYTPeHHsIs
9HEepPrus, TerJIOBOM [IBUraTe/ib, 3jieMeHTapHbIM 371eKTPUUeCKUH 3apsif], 3/eKTphUecKoe
110Jie, TIPOBOJTHUKU U [TU3TIEKTPUKH, TTOCTOSIHHBIN 3/IEKTPUUECKUM TOK, MarHUTHOE T10J1€;
pas3nuuaTh siBJieHUs (TerioBoe pacilivipeHue U CxkaTue, Terjionepejaya, TeraoBoe
paBHOBecHe, CMauyuBaHWe, KaNWwLIsipHble SBJE€HUWs, WCIapeHrue, KOHAeHcalus,
T7IaB/IeHue, KpUCTa/IIM3aLus (oTBepaeBaHue), KUTIeHUe, Ternyionepesaua
(TeryIoNpoOBOAHOCTb, KOHBEKLIUS, U3/yUeHHe), 37eKTpU3aLus TeJl, B3auMOZJenuCTBre
3apsifioB, JIENCTBUS 3/IEKTPUUECKOTO TOKA, KOPOTKOe 3aMbIKaHWe, B3auMOJeNCTBIE
MarHuTOB, J€MCTBHE MAarHWTHOTO TIO/Is1 Ha MPOBOAHMK C TOKOM, 3JIeKTPOMarHUTHasi
WHAYKIUSI) TI0 ONWCAHUI0 WX XapakKTepHbIX CBOMCTB W Ha OCHOBe OIBITOB,
J€EMOHCTPUPYIOLIUX JJaHHOE (PM3UUeCcKoe sIBJIEHUE;

pacrno3HaBaTh TPOsIBJI€HWe HW3YUeHHBbIX (U3MYeCKUX SIBJIEHUU B OKpY’KarolleMm
MHpe, B TOM 4uc/ie (PU3nueckue siBJeHUs B TPUPO/Jie: TOBEPXHOCTHOE HaTshKeHue U
KamWwIIsipHble sIBJIEHUsT B TIpUpOjie, KPUCTa/ulbl B Tipupozie, usnyudeHue CoHila,
3aMep3aHre BO/JOEMOB, MOPCKHe Opu3bl, oOpa3oBaHHe DOChI, TyMaHa, WHes, CHeTa,
3/IeKTpUUeCKUe siBJieHUs1 B aTMocdepe, 3/1eKTPUUEeCTBO >KUBbIX OpPraHW3MOB, MarHUTHOE
rosie 3eMJid, Apeud MoIHCOB, POJIb MAarHUTHOTO TOJIS AJ1 XKU3HU Ha 3eMJie, MOIsIpHOe
CUsiHWe, TIPH 3TOM [1€PeBOJUTh TIPAKTHUECKYIO0 3a/lauy B YyueOHyIO, BBIIEJISTh
CyllleCTBeHHbIe CBOMCTBA (TTPU3HAKH) (DU3UUECKUX SIB/IEHUM;

OMUCHIBAaTb M3yUYeHHble CBOWCTBA Tel U (PU3WUECKUe SIBJIeHUS, UCIO/b3Yys
dbu3nueckue Be/IMUMHBLI (TemriepaTypa, BHYTPEHHSISI SHepPrus, KOJMUeCTBO TeIIOThl,
yJe/ibHasl TeMVIOEMKOCTb BeIeCTBa, y/e/bHasl TeryioTa IlaBlaeHus], y/e/bHas TeryioTa
napooOpa3oBaHusl, yjerbHas TeryioTa CropaHusi TOTUIMBA, KO3(ULIMEHT I0JIe3HOTO
JIeVICTBUSL TEIVIOBOM MalllMHbI, OTHOCUTE/bHAsl BJI&KHOCTh BO3/lyXa, 3J€KTPUUYECKUU
3aps]], Cuia TOKa, 37IeKTpUUecKoe HarpshkeHre, CONMPOTHB/IeHNe TIPOBOJHUKA, yAe/IbHOe
COTIPOTUB/IEHUE BelllecTBa, paboTa U MOIITHOCTb 37IeKTPUUECKOr0 TOKA), MPH OMUCAHUU
TIPaBWILHO TPAKTOBATh (M3UUECKUN CMBIC/I UCTIOIb3yeMbIX BeIUUMH, 0003HauUeHUs: U
eIUHUIIbl  (U3UUYEeCKUX BeJIMUWH, HaXOAUTh (OpPMYyJibl, CBSI3bIBAIOIIME [JJaHHYHO
(GY3UUeCcKyl0 BeJIMUMHY C [APYTUMHM BeJIMUYMHaMH, CTPOUTh TIpPaUKU W3YUYEHHBIX
3aBUCUMOCTeN (pU3NUeCKUX BeJTMUMH;
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XapaKTepu30BaTh CBOWMCTBa TeJsi, (hpU3UuUeCKUe sIBJIeHUs W TPOLIeCChl, UCIMO/b3Ys
OCHOBHBIE TOJIOXKEHUSI MOJIEKY/ISIPHOKUHETUUECKOW TeOpUM CTPOEHUs BellecTBa,
TIPUHLIUIT CyTIEPIIO3ULIUM T0JIel (Ha KaueCTBeHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsia,
3akoH OMa [/1s1 yyacTKa Lenu, 3akoH [koyssi—J/leHlla, 3aKOH COXpaHEeHUsI SHepruw,
MpyU STOM JiaBaTb CJAOBeCHYX (OPMy/JMPOBKY 3aKOHa U  3alMChIBaTh €ro
MaTeMaTHh4YeCcKoe BbIDa)KeHUE;

00BSICHATh (PU3MUECKHe TIPOIIeCChl U CBOMCTBA TeJ, B TOM UHC/Ie U B KOHTEKCTe
CUTyallMid  MNPaKTUKOOPHWEHTHPOBAHHOIO XapakTepa: BBISIBJISITh TIPUYUHHO
C/le/ICTBeHHBIE CBSI3U, CTPOUTDL 00bsICHEHHE M3 1—2 JIOTHUYeCKHX II1aroB C Oropou Ha 1-2
V3yUEeHHbIX  CBOMCTBA  (PU3UUECKUX  SIBJ€HUM, (U3NUECKUX  3aKOHOB WU
3aKOHOMEpPHOCTeM;

peliatb pacuéTHble 3ajjauu B 2—3 [eWCTBUS, MCIOJIb3ysl 3aKOHbI U (POPMYJIbI,
CBsi3bIBatolIMe (¢u3UUecKue BeJIMUMHBI: Ha OCHOBe aHajiv3a YC/AOBUSI 3ajauu
3aMMChIBaTh KpaTKOe YCJIOBHE, BBISB/ISATh HEJAOCTAaTOK AAHHBIX [/ PeLleHUs 3a/lauu,
BbIOMpaTh 3aKOHBI U (JOPMYJIbl, HEOOXOAUMBIe [I/is1 eé pellleHUs], TPOBOAUTL PAaCUéThI U
CpPaBHUBATh MOTy4YeHHOe 3HaueHue (pM3UUeCKOor BeJIMUMHbI C U3BeCTHBIMU JAaHHBIMU;

pacrio3HaBaTh TPOOEMbI, KOTOpble MOYKHO PeIIUTh TP TTOMOIIM (PU3NUeCKUX
MeTOJ0B,  HWCIOJIb3ysl ~ OMUCaHWe  MCCAeJIOBaHUs,  BBbIAEJSATh  IpOBepsieMoe
TIpe/iNo/Io’KeHre, OLIeHUBaThb TIPABU/IBHOCTb TIOpSiiKa TIPOBe/leHUs HWCC/ie[loBaHUs,
JienaTh BbIBO/IbI;

TIPOBOZIUTL OIIBITHI 110 HAO/IOZIeHNI0 (H3WUECKUX SIBJIEHUM WA (PU3NUeCKUX
CBOMCTB Tes (Karu/uispHble SIBJIeHUs], 3aBUCUMOCTD /IaB/ieHUsI BO3/lyXa OT ero o0béma,
TeMIiepaTyphbl, CKOPOCTH MpOoLiecca OCTbIBAHWS U HarpeBaHUs TIPU W3/ly4eHUU OT LiBeTa
v3jiyyvaroiier  (MOr/ollarIier)  MOBEePXHOCTH, CKOPOCTh  MCIApeHUs  BOJbI
OT TemIiepaTypbl >KUJKOCTM U IUIOIIQJAU €€ TIOBepXHOCTH, 3JeKTpu3alusi Tel U
B3aUMO/Ie/iICTBUE 3JIEKTPUUECKUX 3apsiioB, B3aWMO/EMCTBHE TOCTOSTHHbIX MarHWTOB,
BU3ya/in3aliusi MarHUTHBIX TM0JIel MOCTOSTHHBIX MarHUTOB, /1eiCTBUSI MarHUTHOTO TIOJISI
Ha TIPOBOJHMK C TOKOM, CBOMCTBA 3/€KTPOMAarHwWTa, CBOWCTBA 3JIeKTPO/BUTraTe/is
TOCTOSTHHOTO TOKAa): (OpMYJIMpOBaTh IIpOBepsieMble TIPeTI0/IOKeHUsl, CobupaTh
YCTaHOBKY U3 TPEAJIOKeHHOro 00Opy/OBaHUs, OIUCBhIBaTb XOJ OIbITa |
dbopMyMpoBaTh BHIBO/IbI;

BBITIOJIHATh TMpsIMble HW3MEpPEeHUs] TeMrepaTrypbl, OTHOCHUTETbHOU BJI’KHOCTH
BO3/[lyXa, CH/bl TOKA, HaNpsUKeHUS C HCI0J/Ib30BaHWEM aHa/IOTOBbIX TIPUOOPOB U
JaTYUMKOB (PU3NUECKUX BeJUUMH, CpPaBHUBaTh pe3y/bTaTbl W3MepeHud C YyuéTom
3a/laHHOM abCOMFOTHOM MOTPeIHOCTY;

MPOBOAUTH UCC/Ie/IOBaHUE 3aBUCUMOCTU OZJHOM (hU3HMUeCKOU BeJIMUKHBI OT JIpyroi
C UCMOJIb30BaHUEM MPSMbIX M3MePeHUM (3aBUCMMOCTb COTMPOTHBJ/IEHUS] TMPOBOJHUKA
OT ero JI/IMHbI, MJIOLa1 TIOTIePeYHOro CeUeHUs U YebHOr0 COMPOTUBIIEHUS BeIlleCTBa
TIPOBO/IHYKA, CUJIbl TOKA, UAYIIETO uepe3 MPOBOAHUK, OT HaMpsyKeHUs Ha MPOBO/IHUKE,
WCC/le[JOBaHYe T0C/Ie/IOBaTe/IbHOTO M Tlapasule/iIbHOTO COeMHEHWN MPOBOJHUKOB):
TJIAaHUPOBATh WCC/e/loBaHUe, COOMpaTh YCTAaHOBKY W BBITIOJHATH U3MEpPEHHs, Cenys
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TIpe/lJIo)KeHHOMY T1/1aHy, (DMKCUpPOBaTh pe3y/ibTaThbl TO/Iy4YeHHOW 3aBUCUMOCTU B BUjle
Tab/n11 ¥ TPaUKOB, Zie/ilaTh BLIBO/BI 110 pe3y/ibTaTaM UCC/Ie/IOBaHUS;

MPOBOJUTh  KOCBEHHble  M3MepeHHss  (U3UUeCKMX BeIuurdH  (yZesbHas
TETUVIOEMKOCTb ~ BeIIleCTBa, COIPOTHBEHWe TIPOBOJAHMKA, paboTa U  MOIIHOCTh
3/IEKTPUUECKOT0 TOKa): TUIaHWPOBaTh W3MepeHHsl, CoO0HpaTh 3KCIepUMeHTa/IbHYIO
YCTaHOBKY, CJieflysl Pe//I0)KeHHOW UHCTPYKLIUU, U BBIYMC/ISATh 3HaUeHUe Be/TMUUHBI;

cobmo/laTh TpaBUa TeXHUKA 0e30macHOCTH Tpu pabote ¢ 1abopaTOpPHBIM
obopygoBaHHEM;

XapaKTepPU30BaTh TMPHUHIUIBI AeUCTBUS H3YUeHHBIX TPUOOPOB M TeXHUUECKHUX
YCTPOWCTB C OINOPOW Ha WX OmucaHus (B TOM UHC/Ie: CUCTeMa OTOIJIeHUs [1OMOB,
TUrPOMeTp, TiapoBass TypOWHa, amrepMeTp, BOJbTMETP, CUYETUMK 3eKTPAYECKOU
SHEPTWH, 3JIeKTPOOCBETUTE/IbHBIE TPHOOPHI, HarpeBaTelbHbIE  3JEKTPONPHUOOPHI
(npuMepsI), 5/IeKTpUYECKWe TIpeloXpPaHUTeM, 37eKTPOMAarHuT, 3/eKTPO/IBUraTe/b
MOCTOSTHHOTO TOKAa), MCMOJIb3ysl 3HAaHUSI O CBOMCTBaX (DU3MUYECKUX SIBJIEHUM U
HeoOxoauMble (hr3UUecKre 3aKOHOMEPHOCTH;

pacrio3HaBaTh TMPOCThIe TeXHUYECKHe YCTPOWMCTBA U W3MepuUTe/bHbIe TPUOODPHI
10 CXeMaM MW CXeMaTUUHbIM pHCYHKaM (KMAKOCTHBI TepMOMeTp, TepMOoc,
TICUXPOMETp, TUIPOMETp, JBUrare/b BHYTPEHHErO CropaHusi, 37eKTPOCKOI, peocTar),
COCTaB/IAITh CXeMbl 3J/IEKTPUUECKUX IleTlell C TMoc/e/ioBaTe/IbHbIM U TapasiiebHbIM
coeguHEHWEeM  3/1eMeHTOB, pa3/idyasi  yCjloBHble  0003HaueHUs  37IeMEHTOB
3JIEKTPUUECKUX LIeTeu;

MPUBO/JIUThL TpUMepbl (HaxOAUTh WHGMOPMALUI0 O MpUMepax) MPaKTUYeCKOoro
WCTIO/Tb30BaHUsl (PU3WUYEeCKUX 3HAaHWM B TIOBCEJHEBHOW >KU3HM MJisi obecrieueHUs
GesoracHoCTH TIpM  oOpalljeHnd ¢ TIpUOoOpaMH W TeXHWUYECKWMMH yCTPOMCTBaMH,
COXpaHeHUsI 3/I0POBbsi U COOJIIO/IeHNsI HOPM 9KOJIOTMYeCKOTO TI0BeJieHHsI B OKPY Karoll[eit
cpene;

OCYLIECTB/ISTh TMOWUCK WHGOpPMaLMU (Quanueckoro cojepxaHusi B VHTepHeTe,
Ha OCHOBe MMEIOLIUXCSl 3HAaHWUW M MyTéM CPaBHEHUS [IOTMOJIHUTETbHBIX MCTOUHHKOB
BbIZIE/IATH MH(OpMalMio, KOTopas $BJSeTCS ITIPOTUBOPEUMBOM WM MOXKeT ObITh
HeJI0OCTOBEPHOM;

WCTIO/Ib30BaTh ITIPU  BBIMOHEHWHW YYeOHBIX 3a/[aHUH  HAyUHOIIOITY/ISIPHYIO
uTepaTtypy (U3MYecKoro COJep)KaHus, CIpaBOYHble MaTepuasbl, pecypchl CeTu
VHTepHeT, BafieTb TNpUéMaMH  KOHCIIEKTHPOBAaHUSA TeKCTa, mpeobpa3oBaHUs
MH(OpMalK 13 OJHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

co3zaBaTh COOCTBeHHbIe MMCbMEHHbIe U KpaTKWe yCTHble coobieHus, 00o01as
vH(bOpMaIMI0 U3 HECKOMbKUX WCTOYHMKOB (DHU3UUECKOr0 CO/lepKaHHsl, B TOM UHCIe
nyOMMUHO  TIPeACTaB/ATL  pe3y/lbTaThl  MPOEKTHOW WM  MCC/Ie[0BaTeTbCKOM
J1esiTeNTbHOCTU, TIPU 3TOM I'DAMOTHO MCII0/Ib30BaTh M3yUeHHbIN TIOHSATUNHBIN arrmapar
Kypca (PM3UKH, COIPOBOXK/IATh BBICTYTIJIEHUE Mpe3eHTaLuel;

TIPU BBITIO/THEHWY yueOHBIX TIPOEKTOB M HWCC/IeZIOBaHUM (PU3MUECKUX ITPOLIeCCOB
pacnpe/iensiTb 00s13aHHOCTH B TPYIIIie B COOTBETCTBUM C IIOCTaBJeHHBIMU 3ajjlauaMH,
C/IeIJUTh 3a BBIMOJHEHWEM T[JlaHa [JeWCTBUM W KOPPeKTUPOBaThb €ro, ajileKBaTHO
OlleHMBaTh  COOCTBeHHBIH BK/IaJ B  JIeSTEJIbHOCTh  TPYNIbl, BBICTPAUBATh
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KOMMYHHKATUBHOE BBaI/IMO,ZLEI‘;ICTBI/IE, IMMpOSABJIAA TOTOBHOCTb PA3PENIATh KOH(bJ'[I/IKTbI.
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K koHIly oOyueHns B 9 Kijacce mpeaMeTHbIe pe3y/bTaThl Ha 0a30BOM ypOBHE
JIOJDKHBI OTpaXkaThb C(hOPMUPOBAHHOCTD Y 00YUAFOIIUXCST YMEHHM:

WCII0/Ib30BaTh TOHATUS: CHUCTeMa OTCYéTa, MaTepuaabHas TOUKa, TPAeKTOpUS,
OTHOCUTE/IbHOCTh MeXaHWUYeCKOoro [BWXeHus1, Aedopmalius (yrmpyras, IjacTA4Yeckas),
TpeHHe, 1[eHTPOCTPEeMUTe/IbHOe YCKOpeHWe, HeBeCOMOCTb U Tleperpy3Kd, LIeHTp
TSDKeCTH, abCOMIOTHO TBEpJOe Teso, IIeHTP TSKeCTH TBEPJOro Tesla, PaBHOBECHUE,
MexaHWUeckue KosiebaHUsSI W BOMHBI, 3BYK, WH(Pa3ByK U  yJIbTPa3BYK,
3JIEKTPOMAarHUTHBbIE BOJIHBI, ITKa/ia 3/IEKTPOMArHATHBIX BOJIH, CBET, O/IM30PYKOCTh U
JaTbHO30PKOCTh, CTIeKTPbl HCIYCKaHUS U TIOTJIoleHus, anbda, OeTa- U ramma-
W3/Ty4YeHHs, U30TOIbI, si/lepHast SHepreTHKa;

pa3/inuarth siBjieHus1 (paBHOMePHOe ¥ HepaBHOMepHOe MPSIMOJIMHENHOe [IBKeHue,
PaBHOYCKOPEHHOE MPSMOJIMHEeHHOe [BIKeHHe, CBOOOJHOe Ma/ieHre Tejl, paBHOMEePHOe
IBIDKEHME TI0 OKDY)KHOCTH, B3aMMOJEWCTBUE Tejl, peakTUBHOE [BIKEHUeE,
KonebaTe/nbHOEe [IBWKeHHEe (3aTyxarolllie W BbIHY)K/eHHble KojiebaHUs), pe30HaHC,
BOJTHOBOE  /IBIWDKEHUe, OTpakeHWe 3ByKa, IIpAIMO/JMHelHOe pacripocTpaHeHue,
OTpa’kKeHHWe U TpeioMJIEHUe CBeTa, MOJHOe BHYTPEHHee OTPaKeHUe CBeTa, Pas/ioyKeHue
Oesoro cBera B CIEKTP M CJIOKEHHWE CIEKTPa/lbHBIX 1IBETOB, [AWCIIEPCHS CBETa,
ecTeCTBeHHasl pa/lM0aKTUBHOCTb, BOSHUKHOBEHUE JIMHeNYaToro CrieKTpa U3/iydeHus1) 1o
OMUCAHUIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OITbITOB, IeMOHCTPUPYIOLIUX AaHHOE
(dr3nUecKoe SBIEHUE;

pacrio3HaBaTh TIPOSIBJieHHMe W3yueHHbIX (DU3NUeCKUX SIBJ€HHW B OKpPY’KaroleM
Mupe (B TOM umc/e (usnueckue siBJieHUsI B TIPHUPO/e: TIPUIUBLI U OTJIMBBI, [IBIDKEHHE
riaHeT CO/THEYHOUM CHUCTEeMbI, PeaKTUBHOE JBW)KEHUE JKHUBbIX OPraHW3MOB, BOCIPUSITHE
3BYKOB >KMBOTHBIMH, 3eM/IeTpsiCeHHe, CeliCMUUeCcKre BOJIHBI, I[yHaMH, 3X0, I[BeTa TeJl,
ONTUUECKWe  sSBJeHWUSI B  TIpupoje, Ouonoruyeckoe  AeMCTBHE  BUAWMOTO,
y/IbTparoeToBOro M PEHTreHOBCKOTO W3/1y4yeHUl, eCTeCTBeHHbIN paJu0aKTHUBHBIN
(GoH, KOCMUYeCKHe JIy4d, PpaJMOaKTHBHOE W3/lyuyeHHe MPUPOJHBIX MHHEpAJIOB,
JleiCTBMe paZJMOAaKTUBHBIX U3TyUeHUM Ha OpPraHu3M uejioBeKa), TP 3TOM IepeBOJUThb
MIPAKTUYECKYIO 3a/lauy B yueOHYIO, BBIIE/SATh CYIIeCTBEeHHbIe CBOMCTBA (ITPH3HAKH)
(r3UUeCcKuX SBIEHUM;

OMUChIBaTh M3y4YeHHble CBOMCTBA Tenl W (U3NMUECKUe sIBJeHUs, MCIO/b3Ys
dbu3rueckre BeMUMUMHBI (CpefiHsIsS U MCHOBEeHHasi CKOPOCTh Tejla NpH HepaBHOMEPHOM
[IBIDKEHUM, YCKODEHUe, TepeMelleHne, TMyTh, YI0Basgi CKOPOCThb, CW/a TPEeHUs, Cula
YIPYTOCTH, CU/IA TSDKECTH, YCKOpeHHe CBOOOIHOTO Ta/ieHus, BeC Tejla, UMIYJ/IbC TeJa,
WUMITy/IbC CHJTbI, MeXaHWUecKasi paboTa W MOIIHOCTh, TIOTeHI[Ma/bHasi SHEPIrus TeJa,
TIOZIHSATOTO HaJ, TIOBEPXHOCTBbIO 3eMJIM, TOTeHI[ha/ibHasi SHepPrusi C)KaTou TMPY’KUHBI,
KUHeTHYecKasi JHeprusi, MoHasi MexaHuJeckasi 9Heprvsi, epuo/| ¥ 4acToTa KoyieOaHHH,
J/IMHA BOJIHBI, TPOMKOCTb 3BYKa M BBICOTAa TOHA, CKOPOCTh CBeTa, IlOKa3aTesib
Tipe/ioM/IeHUs1 Cpefibl), TIpM OIKMCAHWM TIPaBWJILHO TPaKTOBaTh (DU3NUECKUN CMBbIC/
WCTIO/Tb3YeMbBIX BeMUKH, 0003HaUeHUs U eJUHUIbI (PU3NUeCKUX BeSTUUUH, HAXOJUTh
(dhopMysibl, CBSI3BIBAIOIIME [JaHHYIO (PU3UUECKYI0 BEJMUUHY C APYTMMU BeJIMUHMHAMM,
CTPOUTH TPaPUKU U3yUeHHBIX 3aBUCUMOCTel (pU3nUeCKrX BeTUUKH;
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XapaKTepu30BaTh CBOWCTBa Tes, (U3UUeCKUe sIBJIeHHWsT W TIPOL[eCChI, WCIO/b3Ysi
3aKOH COXDaHeHUs] SHepruM, 3aKOH BCEMUPHOTO TITOTeHHs, TIPUHLUIT CYTepIio3vLiuu
CW/I, TIPUHLIMI OTHOCUTe/NbHOCTM ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs
VMIMITYJ/IbCa, 3aKOHbI OTPa)KeHHUS Y MPe/IOM/IeHNUsI CBeTa, 3aKOHbI COXPaHeHUS 3apsiiOoBOrO
¥ MacCOBOTO 4YMCen TIpU SePHBbIX peaklusaX, I[pPA 3TOM /[jaBaTb CJOBECHYIO
(GhopMyTMPOBKY 3aKOHa M 3alyChIBaTh €r0 MaTeMaTUueCcKoe BbipaXkKeHUe;

00BSICHATH (hr3UUeCKHe TIPOLIeCChl U CBOMCTBA Tes, B TOM UHC/Ie U B KOHTEKCTe
CUTyalldd  MNPAaKTUKOOPUEHTUPOBAHHOTO  XapakTepa: BBISIBJIATb  TPUYMHHO
CJiIeICTBEHHBIE CBSI3U, CTPOUTH 00BsICHEHHe U3 2—3 JIOTHUYeCKHX II1aroB C OTropoi Ha 2—3
W3yUYeHHbIX  CBOMCTBA  (PU3WUECKUX  sIBJIeHWH, (U3UUeCKUX  3aKOHOB WU
3aKOHOMEPHOCTEW;

peliaTh pacyéTHble 3a7aud (OMUparoluMecs Ha CUCTeMy U3 2—3 ypaBHeEHUM),
WCIIO/Ib3ysl 3aKOHbI M (OpMYy/ibl, CBsI3bIBatolijie (U3nMUecKre Be/IMUMHBbI: Ha OCHOBE
aHa/jM3a yCJIOBUs 3aZlaud 3alMChiBaTh KpaTKOe yCJIOBUE, BbISIB/ISATb HeOCTAIOLMe WU
M30bITOUHbIE ZlaHHbIe, BbIOWpaTh 3aKOHBI U (POpPMy/bl, HeOOXO[UMBIe AJIsi pellleHus,
MPOBOJUTh PpACUéTbl M OLIEHWBAaTh peaJMCTUYHOCTb TIOYyUeHHOTO 3HayeHHs
(bu3rnUecKol BeJIMUUHBI;

pacrio3HaBaTh TMPOO/eMbl, KOTOpble MOYXHO DeIlUTh TP TTOMOIIM (PU3NUYeCKUX
MEeTO/IOB,  HWCIO/Mb3ysl  ONMCAaHWE  MCC/IeOBaHWs,  BbIJENSTh  MPOBepsieMoe
Npe/royioykeHre, OLleHUBaTh TPAaBWIBHOCTh TOpPs/Ka TIPOBeJEeHHs UCCIe0BaHus,
Jle/1aTh BBIBO/IbI, UHTEPIIPETUPOBAThL pe3y/bTaThl HAOMIOAeHU 1 OTTLITOB;

TIPOBOAIUTL OIIBITHI TI0 HabroZieHNI0 (U3UUeCKUX SIBJIEHUM WA (PU3NUeCKUX
CBOMCTB Ten (M3yueHHWe BTOPOrO 3akOoHa HBbIOTOHa, 3aKOHAa COXpaHeHWs SHepruw,
3aBUCUMOCThL TIepuofia KosiebaHWM TPY>KUHHOTO MasiTHUKa OT MaccChl Trpy3a M
KECTKOCTA TIPY)KMHBI M HE3aBUCHMOCTb OT aMIUTMTYJbl MaJbIX KojebaHuH,
TIPSIMO/TMHEHOe pacTlipoCTpaHeHHe CBeTa, pa3/iokeHWe 0eloro cBeTa B CIIEKTP,
M3ydyeHWe CBOWCTB u300pakeHHsT B TIJIOCKOM 3epKajie U CBOWCTB W300pakeHHs
npegMeTa B cobuparolljeii MH3e, HaO/to/leHre CIUIOMIHBIX M JIMHeMuaThiX CMeKTPOB
W3/TyueHus1): CaMOCTOSITe/IbHO COOMpaTh yCTAaHOBKY W3 u30bITOuHOro Habopa
000py/I0BaHus, OMMCHIBATh X0/ OTbITa U €r0 Pe3y/bTaThl, (HOPMY/IUPOBATh BHIBOAbI;

TIPOBOAUTDL TIPU HEOOXOUMOCTH CepHUI0 TIPSIMBIX U3MepPeHHH, orpeienissi cpefiHee
3HaueHHWe Wu3MepsieMOl BenuuuHbl ((POKYCHOe pacCTosiHue CoOHparoIei JIMH3bI),
000CHOBBIBaTh BBIOOP criocoba n3MepeHus (M3MepUTeIbHOTO TIprbopa);

MPOBO/IUTh  HWCCAefl0BaHWE  3aBUCUMOCTel  (U3MUECKHUX  BeIMUYUH  C
WCI0/Ib30BaHWEeM TIPSIMbIX M3MepeHuid (3aBUCMMOCTb TIyTM OT BpeMeHW TIpU
DPAaBHOYCKOPEHHOM [JBI)KeHMM 0e3 HadaJbHOM CKOPOCTH, Tiepuoja KoJiebaHui
MaTeMaTH4eCcKOro MasiTHUKA OT JI/TMHbI HUTU, 3aBUCMMOCTH yT/la OTPa)KeHUsl CBeTa OT
yrja nafieHusi U yrja TMpeaoM/eHusi OT yrja TajJeHus): TJlaHUpOBaTh UCC/Ie0BaHue,
CaMOCTOSITeJTLHO COOMpaTh yCTAHOBKY, (DUKCUPOBATh pe3y/bTaTbl TIOJyUeHHOU
3aBUCUMOCTH (PU3MUEeCKUX BeJIMUMH B BUAe Tabiul U rpadukoB, Je/aTh BLIBOJBI TI0
pe3y/bTaTaM UCC/Ie/IOBaHUS;
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TIPOBO/IUTh KOCBEHHble u3MepeHusi (hHM3UYecKUX BeIUUuH (CpefHsis CKOPOCTh U
YCKOpeHHe Tejia TIpY PaBHOYCKOPEHHOM /IBWKEHWU, YCKOpeHre CBOOOJHOro MmajeHus,
JKECTKOCTb TIPY)KUHBI, KO3(hGUIMEHT TpeHUsl CKOJIb)KeHWs, MeXaHuuecKas pabora u
MOII[HOCTb, YaCTOTa W Tepuof, KojebaHWN MaTeMaTH4eCKOro U TPYKUHHOTO
MasiTHUKOB, ONTUYeCcKass Cwia cobuparoiel JMH3bI, pPaUO0aKTUBHbIM  (HOH):
TJIaHUPOBAaTh M3MepeHUs, COOMpaThb 3KCIepUMEeHTa/bHYl0 YCTAaHOBKY W BBIMOJHSTD
W3MepeHUs], Cyiefys TpeJyioKeHHON WHCTPYKLWMH, BBHIUUC/ISATH 3HaueHWe BeTMUMHBI U
aHa/IM3UPOBaTh TIOJyueHHble pe3y/bTaThl C yU8TOM 3a/laHHONM  TIOTPEIIHOCTH
V3MepeHn;

cobOnrofaTh TpaBWa TEeXHUKM Oe30macHOCTH TIpy pabore ¢ /1abopaTOpHBIM
obopyaoBaHHEM;

pa3/inyaTh OCHOBHBIE NMPU3HAKU U3yUeHHBIX (M3NUYECKUX MO/iesieli: MaTepraibHast
TOUKa, a0COFOTHO TBEpJOE Teso, TOUEUHBIM WCTOYHWK CBeTa, Jiy4, TOHKAas JIMH3a,
TJlaHeTapHasi MOZie/ib aTOMa, HYK/IOHHasi MO/ieJib aTOMHOT'O SiIpa;

XapaKTepPU30BaTh TMPHUHIUMBI AeMCTBUS H3YUYEHHBIX TPUOOPOB W TEeXHHUUECKHX
YCTPOMCTB C ONIOPOM Ha UX OMNMUCaHUA (B TOM UuCJ/ie: CIIUAOMETP, AaTYMKU MOJI0XKEeHMUS,
PacCTOSIHUSL U yCKOPeHUs1, paKeTa, 9X0JI0T, OUKHU, MePUCKOII, (oToarrapar, ornTuieckyie
CBETOBO/IbI, CTIEKTPOCKOI, [J03UMeTp, Kamepa BuibcoHa), UCMHOMb3ysd 3HaHUS
0 CBOMCTBax (hM3UUeCKUX sIBJIeHUM U HeoOXoumblie (r3nueckre 3aKOHOMePHOCTH;

WCTO/Ib30BaTh CXeMbl M CXeMaTHUUHble PHCYHKHM W3yUeHHBIX TeXHUYeCKUX
YCTPOMCTB, U3MepUTeNbHbIX TPUOOPOB U TeXHOJIOTHYECKUX TIPOLIECCOB TIPU pelleHuH
yueOHOTIpaKTUUeCKUX 3a/lay, OINTHYeCKUe CXeMbl [/ TIOCTPOeHUs u300pakeHUN
B TIJIOCKOM 3epKasie U cobuparoliieii JMH3e;

MIPUBOJUTEL TIPUMepbl (HaXOAWTb WHGOpPMALMI0O O TIpUMepax) TMPaKTUUeCKOTO
WCTO/Mb30BaHusl (M3WYeCKUMX 3HAaHWM B TIOBCEHEBHOM >KU3HU [ijig obOecrieueHust
Oe3omacHocTd Tipy oOpallleHMyd C MpubopaMM U TeXHUUYECKHMH YCTPOWCTBaMH,
COXpaHeHWsI 3[0POBbs U COO/MIOZIEHUSI HOPM  9KOJIOTHYEeCKOro TIOBeJleHHsT B
OKpY>Karoll[er cpeje;

OCYILI[eCTB/ISATh TIOWCK HHGMOpMau (GU3NUeCKOro cofep>xaHusi B VIHTepHeTe,
CaMOCTOSITeJTbHO (pOPMYJIUPYSI TIOMCKOBBIM 3arpoc, HaxXOAUTh MYTH OIpefe/eHus
JOCTOBEPHOCTH TIOMyYeHHONW WHGOpPMAI[MM HAa OCHOBe WMEIOLIUXCS 3HAaHUM U
JIOTIOTHUTETbHBIX UICTOUHUKOB;

WCTIONb30BaTh TIPU  BBLITIOJTHEHWM  Y4eOHBIX 3a/laHUN  HAYYHOTIOMYJ/ISIPHYTO
nuTepaTypy (U3UUECKOTO COZiepKaHUsl, CTpPaBOYHbIe MaTepHuasibl, Pecypchl CeTh
WHTepHer, BraleTh TNpUéMaMM KOHCIIEKTUPOBAHUsS TeKCTa, TMpeobOpa3oBaHUs
WH(pOPMaLIMK U3 OJHON 3HAKOBOMW CUCTEMBI B APYTYIO;

co3/laBaTb COOCTBeHHble THMCbMEHHble U YCTHble COOOI[eHHSI Ha OCHOBe
vHbOpMaI[Ud W3 HEeCKOJbKUX HCTOUHUKOB (PU3MUECKOTO COZiepKaHUs, MyOIMUHO
TIPe/ICTaB/ISATh pPe3yJ/ibTaThbl TMPOEKTHON WM MCC/Ae/l0BaTebCKOM JesTeTbHOCTH, TIpU
3TOM T'PaMOTHO MCIMO/b30BaTh U3yueHHbI TTOHATUMHBIN arapaT U3yuyaemMoro pasjesa
GU3MKM W COMPOBOXKAATH BBICTYIVIEHWE TIpe3eHTalueld C yuéToM ocobeHHOCTel
ayJUTOPWYU CBEPCTHUKOB.
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7 KITACC
No HaumeHoBaHue Komuuectso | [IporpammHoe cofepskanue | OCHOBHBbIE BUJBI JeSITEILHOCTA 00YyUarOIIUXCst
/o pasziesioB U TeM 4acosB

yueOHOro rpemMeTa

Pa3pen 1. ®u3ukKa u ee posib

B MMO3HAHHH OKPY)XdHOLIIEro MMpdad

BeJIMUMH. PU3nuecKue
nipubopsI. [TorpemnHoCTh
H3MepeHui
MexayHapoHas cucreMa
e IVHUL]

1.1 | ®usuka — HayKa 2 @du3rKa — HayKa O BrisiBrieHMe pa3inunid Mexxy (hU3nuecKuMu U
0 mpupoje nipupoge. fAByeHus XMMHWYECKUMU MpeBpalleHUusIMHU.
TIPUPO/IBI. Pacrio3HaBaHue 1 Kj1accubUKalys
dur3ruecKue siBJIeHUS: (bU3uUeCKUX SIBJIeHUN: MeXaHUUeCKHUX,
MeXaHU4eCcKue, TeTIOBble, | TeTJIOBBIX,
3/IeKTPUYECKHUe, 3/IEKTPUYECKUX, MarHUTHBIX U CBETOBBIX.
MarHUTHbIE, CBETOBbIE, Habmromenue u orvcanye pu3nyecKux
3BYKOBBIE SIBJIEHUM
1.2 | ®usunueckue 2 duUsnuecKue BeJIMUKHBI. OnpepesieHure LieHbI Je/leHrs [IKalbl
Be/TUUMUHBI N3mepenue pusnueckux W3MepHUTe/IbHOTO Mprbopa.

V3MepeHre TMHEHHBIX pa3MepOB Te U

TIPOMEXXYTKOB BpEMEHHU C yUYETOM TOTPeIIHOCTEN.

M3mepeHne 00bEMa >KUJKOCTH 1 TBEPAOIO TeJa.
3MepeHHe TeMIiepaTypbl pY TTOMOIIH
JKUIKOCTHOTO TEpMOMETpaA M JlJaTuhKa
TeMITepaTyphbl.

BrbITo/iHeHe TBOPUYECKUX 3aZlaHUM 110 TIOMCKY
Cr1oco60B U3MepeHHs] HEKOTOPBIX (DU3HUeCKUX
XapaKTepUCTUK, HarlpyMep, Pa3MepPOoB MaJlbIX
00BEKTOB (BOJIOC, IIPOBOJIOKA), yIaIEHHBIX
00BeKTOB, OOJIBIITUX PaCCTOSTHUHN, MabIX
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TIPOMEXXYTKOB BpeMeHH. OOCyKaeHMe
Tripe/ijlaraeMbIX CIIoco00B

1.3. | EcrecTBeHHO 2 Kak ¢u3uka u apyrue BhIABIDKEHHE TUTIOTe3, 0OBSICHSION[AX MPOCThIE
Hay4YHbIA METO/ eCcTeCTBeHHbIe HayKH SIBJIEHUS1, HalIpUMep:
TO3HaHUS M3y4aroT NPUpPOY. — TI0YeMY OCTaHaBJ/IMBAETCS JBUXKYILIeeCs
EcTecTBeHHOHAYUHbIN T10 TOPU30HTA/IbHOU OBEPXHOCTHU TeJIO;
MeTOJ, MO3HAHUS: — TI0YeMy B >KapKyto MOroAy B CBET/ION OfleXK/e
HabJ/Ir0/IeHue, TIOCTAaHOBKA | TIPOXJIa[iHel, ueM B TEMHOM. [IpeziorkeHre
Hay4yHOT0 BOIPOCa, C1ioco60B TIPOBEPKY TUTIOTE3.
BbI/IBIDKEHUE TUTIOTe3, [IpoBegeHre rcciefOBaHUS TI0 TPOBEPKEe KaKOM-
9KCTIePUMEHT TI0 TIPOBepKe | MO0 rUroTes3ml.
TUIOTe3, 00BsICHEeHHEe [TocTpoeHue mpocTelMX Mojesnei puanuecKux
Ha0J1r0/1aeMOr0 SIB/IEHUSI. siB/IeHUY (B BUJIe PUCYHKOB W/IM CXEM), Hallpumep
Onurcanue GU3NYECKUX rajJieHye npeMeTa; mpsiMOJIMHENHOe
SIBJIEHUH C TIOMOLIbIO pacripocTpaHeHue cBeTa
Mojienen
Nroro no pasgpeny 6

Pa3pen 2. IlepBoHaua/ibHbIe

cBeieHudA 0 CTPOEHHUH BelleCTBd

2.1

CTpoeHue BelljecTBa

1

CtpoeHue BeljecTBa:
aTOMBbI U MOJIEKYJIbl, UX
pa3Mepsbl. OMbITHI,
JlIOKa3bIBaroILue
JUCKpPeTHOe CTPOeHue
Bell|ecTsa

HabtojeHrie v HTEPIIPeTaLUsl OTBITOB,
CBUZIETETECTBYIOIIUX 00 aTOMHO-MOJIEKY/IIPHOM
CTPOEHHH Bell|eCTBa: OIbIThl C PACTBOPEHHEM
pa3MYHbIX BEITeCTB B BOJIE.

OrueHka pa3MepoB aTOMOB U MOJIEKYJT

C ucnoJib3oBaHUeM ¢doTorpaduii, MoyueHHbIX
Ha aTOMHOM CHUJIOBOM MUKpockorie (ACM) —
nabopatopHast pabota 110 Teme: «OlieHKa
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JlraMeTpa aToMa MeTOZIOM PSiZIOB
(c ucnosib30BaHUEM
doTorpaduii)». OrnpezeneHve
pa3MepoB MaJlbIX Tell

2.2 | IBwKeHue U [IBr>KeHve 4acTuL] HabmozneHue v 00bsicHeHHe
B3aUMO/IEICTBUE BewjecTBa. CBsI3b CKOPOCTU | GPOYHOBCKOT'O ABMXKEHUS U SIBJIEHUS
YyaCTUL] BelllecTBa JIBI)KEHHUS YaCTHL] b dysun.
C TemMrepaTypowu. [TpoBesieHue 1 00BsICHEHKE OIBITOB
BpoyHOBCKOe [iBHKeHue, 110 HabJTFOIEHHIO TEeTJIOBOTO PacCIIvpeHus Ta30B.
mubdysus. [TpoBeseHue u 00BSICHEHHE OTTBITOB T10
B3aumogelicTBre 4acTuLy 0OHapy>kKeHUI0 CUJT MOJIEKY/ISIPHOTO
Bell[eCTBa: IIPUTSDKEHVe U | TIPUTSDKEHUS U OTTa/IKMBaHUS
OTTaJIKUBaHUe
2.3 | ArperartHeie ArperarHble COCTOSTHUS Onucanue (C UCMoIb30BaHUEM TIPOCTBIX

COCTOSIHUMA BeleCTBa

Bell[eCTBa: CTPOEHUeE ra3os,
JKUJKOCTEN U TBEPIBIX
(KpUCTa/I/TMYeCKUX) TeJl.
B3aumMocBs3b Mexay
CBOMCTBaMH BellleCTB

B Pa3HbIX arperaTHbIx
COCTOSIHUSIX U MX
aTOMHOMOJIEKYISIPHBIM
crpoenreM. OcobeHHOCTH
arperaTHbIX COCTOSIHUM
BO/JbI

Mo/le/iei) OCHOBHBIX pa3/iMunii B CTPOEHUU ra3oB,
YKUKOCTel U TBEPBIX TeJl.

OObsicHeHHe Ma/lol CKUMaeMOCTH >KUIKOCTel 1
TBEPBIX Tel, OOMbIION C)KUMaeMOCTH ra3oB.
ObmbsicHeHHe coxpaHeHUst HOPMbI TBEPBIX Tes U
TeKyUeCTH >KUJKOCTHU.

[TpoBesieHMe OMBITOB, [JOKa3bIBAIOIIUX, YTO

B TBEDJIOM COCTOSTHUY BOZbI YAaCTUL]bI HAXOASTCS
B CpeJiHeM Jajiblile ApYT OT Apyra (TJIOTHOCTb
MeHbIIIe), UeM B >KUJKOM.

YcTaHOBIeHUe B3aUMOCBSI3U MEXy
0C0OeHHOCTSIMU arperaTHbIX COCTOSIHUM BOZBI U
CylLleCTBOBAaHUEM BO/IHbIX OPTaHU3MOB

(MC — 6uonorus, reorpadusi)
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Wroro no paspeny
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Pazgen 3. /IB>keHue ¥ B3aMMO/IeliCTBHE TeJl

3.1 | MexaHuueckoe 3 MexaHnuuyeckoe gBuxkeHue. | McciemoBaHue paBHOMEpPHOr'O
[BUKeHue PaBHOMepHOe 1 JBWXeHUsI, oripe/ie/ieHre ero Npu3HakoB.
HepaBHOMepHoe JBikenne. | Habmo/jeHre HepaBHOMEPHOTO JIBUKEHHUS U
Ckopoctb. Cpennsis onpejie/ieHe ero OTJIMUKAU OT
CKOpPOCTb IPU PaBHOMEPHOI'O IBUKEeHUS.
HepaBHOMEPHOM OrnpepenieHrie CKOPOCTH PaBHOMEPHOI'O
OBrKeHUH. Pacuét mytu | [BWKeHUs (LIapyKa B )KUJAKOCTH, MOJe/H
BPeMeHU JIBUKeHUs 3/IEKTPUYECKOT0 aBTOMOOUIIS U T.[1.).
Ornpepenenuve cpefiHel CKOPOCTU CKOJIb)KEHUST
OpyCKa Wiy 1apyKa 1o HaKJIOHHOW TJIOCKOCTH
Pelienvie 3a7jau Ha orpejiesieHue IyTU, CKOPOCTU
Y BpeMeHU PaBHOMEDPHOI'O [IBMKEeHUS.
AHanu3 rpaMKOB 3aBUCUMOCTH MYTU U CKOPOCTU
OT BpeMeHU
3.2 | lHepuus, Macca, 4 SIByieHne vHepLMKU. 3aKOH OObsicHeHre ¥ POTHO3WPOBaHWe SIBJIEHUH,

IIJIOTHOCTH

vHepuyu. B3anmopenictBue
TeJI KaK MPUYMHA
HM3MeHeH s CKOPOCTH
JIBW>XeHud Tes. Macca Kak
Mepa UHePTHOCTH TeJia.
[InoTHOCTB BelljecTBa.
CBsI3b TJIOTHOCTHU

C KOJIMYeCTBOM MOJIEKYJT

B eJUHHIle 00bEMaA
BelljecTBa

00yC/IOB/IEHHBIX WHEpILIel, HalpyuMep, UTo
TIPOMCXOZMT TTPU TOPMOXXEHUU WK PE3KOM
MaHeBpe aBTOMOOU/IS, T0UeMy HEBO3MOKHO
MI'HOBEHHO MPeKPaTUTh JBIKEeHHEe Ha
BeJIOCUIIe/Ie U/IM CaMOKarTe U T. [I.
ITpoBefieHMe U aHA/IN3 OIILITOB,
J€MOHCTPHPYIOIINX U3MEHEHHEe CKOPOCTU
JBIDKEHMS Tejla B pe3y/bTare JAeMCTBUS Ha
HEero JPYTuX TeJl.

PelrieHre 3a/jau Ha orpeie/ieHHe MacChl Tejia, ero
00BEMa U IIOTHOCTH.
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[IpoBeneHvie U aHa/Ik3 OMBITOB,
JIeMOHCTPUPYIOITUX 3aBUCUMOCTh M3MeHeHUsI
CKOPOCTH Tejla OT ero MacChl U
B3auUMO/IeiCTBUM TeJl. I3MepeHre MacChl
TeJia Pa3IMUHBIMUA CITIOCOOaMH.

OrnipegeneHye MJIOTHOCTH Tejla B pe3y/bTaTe
M3MepeHUs ero Macchl U 00bEMa

3.3

Cuna. Buapl cun

14

Cwua Kak xapakTepuCTHKa
B3aUMOJEeHUCTBUS Tel.
Cwua yripyrocTtu ¥ 3aKOH
['yka. MI3mepeHuvie cuibl

C MOMOLLBIO JUHAMOMeETpA.
ABneHve TArOTeHUs U
cuia Tsokectd. Cusa
TSDKECTU Ha APYTUX
TJlaHeTax.

Bec tesnia. HeBecoMOCT®.
Cno>xeHue cui,
HarpaBJ/IeHHbIX 10 OJHOU
MpSIMOIA.
PaBHO el CTBYOIAs1 CUII.
Cuna tpenus. TpeHue
CKOJIb)KEeHHUS U TPEHUE
rnokos1. TpeHwve B pupoze
Y TeXHUKe

M3yueHue B3aUMO/IeHiCTBUS KaK MPUUYUHBI
V3MeHeHUs1 CKOPOCTHU Tejia UIU ero
nedopmaiuu. OnvcaHue peasbHBIX CATYyal[Ui
B3aUMO/IEMCTBUS TeJl C MOMOLIBIO MOJe/eu, B
KOTOPBIX BBOUTCS TIOHSTHE 1 M300pakeHUe
CUJIBI.

N3yyenue cunbl yripyroctu. MccnepoBanue
3aBUCUMOCTU CUJIbI YTIPYTOCTH OT

yJIMHEeHYsI pe3MHOBOI0 LIIHYpa U1

TIPY’>KHUHBI

(c mocTpoeHreM rpaduka).

AHanu3 npakTUUeCKUX CUTyalLui, B

KOTOPBIX MPOSIBJISIETCS [IeNCTBHE CUJTbI
ynpyrocty (ynpyroctb Msiua, KpOCCOBOK,
BETOK JiepeBa U [ip.).

AHanu3 cutyalui, CBs3aHHbIX C

sIBJIeHUEM TATOTeHUS.

OOBbsicHeHHe OpOUTANTBHOTO IBYKEHUS T/IaHeT
C UCT0JIb30BaHUEM SIBJIEHUS TATOTEeHUs U 3aKOHa
VIHepL1H.

3MepeHue Beca Tejla C IOMOII[bIO JUHAMOMETpA.
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O6ocHOBaHMe 3TOTr0 Cr1Iocoba N3MepeHusl.
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AHanu3 1 MoZie/IMpOBaHye sIBJIeHUs] HeBECOMOCTH.
OKcIiepuMeHTa/IbHOe T0/lyueHre rpaBu/ia
CJI0)KEHUSI CUJ1, HalpaBJ/IeHHbIX BIOb

ofHoU npsiMou. OnpeiesieHrie BeJTMUUHBI
PaBHO/IEUCTBYIOILEN CUJL.

M3yueHurie CU/IbI TPEHUS CKOJIb)KEHUST U CUJTBI
TPeHUsI TTOKOS.

WccnenoBaHve 3aBUCUMOCTH CUJTbI

TPeHUsl OT CHJ/IbI [IABJIeHHSI U CBOWCTB
TPYILUXCS TOBEPXHOCTEM.

AHanu3 rnpakTUUeCKUX CUTYaLui, B KOTOPbIX
TIPOSIBJISIETCS IeHICTBHE CUJIbI TPEHUS,
WCTIOJIb3YIOTCS CTIOCOOBI €€ yMeHbIIIeHUsl WU
yBe/MueHus (KaTaHue Ha JIbDKax, KOHbKaXx,
TOPMOYKeHHe aBTOMOOW/IsA, UCTIO/Ib30BaHue
TIO/ILIUTTHUKOB, TJIaBaHUe BO/THBIX YKUBOTHBIX
v Ap.). PellieHne 3aau ¢ UCMO/Ib30BaHUEM
dhopmy1 711 pacuéTa CUJTbI TSPKeCTH, CUJIb
yOpPYTrOCTH, CUJIbl TPEHUST

Wtoro no paspeny 21

Pa3pen 4. [laB/ieHre TBEPABIX TeJl, )KUJKOCTeH ¥ ra3oB

4.1 | JaBnenue. Ilepenaua 3
JaBJIeHUS] TBEP/BIMU
TeJlaMH, XUIKOCTSIMH
¥ ra3aMu

HaBnenue. CriocoObI
YMEHbILIEeHUS U
yBeJIMUeHUs [1aB/IeHuUs.
[aBneHue rasa.
3aBMCUMOCTH [IaBJIEHUS
rasa oT o0béma,
TemIieparyphl.

AHanm3 1 00bsICHEeHHe OTTbITOB U
MPaKTUYeCKUX CUTYyalUi, B KOTOPBIX
TIPOSIB/ISIETCS CUJIA [laBJIeHUSI.
Ob6ocHoBaHMe CrIOCOOOB YMEHbBILIEHUS U
yBeJIUUEHUS JIaBJIeHMsl.

M3yueHne 3aBUCHMOCTH /laB/IeHHs Ta3a
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[Tepenaua maBneHust
TBEPAbIMU TeJIaMHU,
JKUKOCTSIMU U ra3aMHu.
3akoH ITackasis

oT 06béMa U TeMIlepaTyphl.

3yueHrie 0cCOOEHHOCTEM Tepeiauu /1aB/IeHUsS
TBEPABIMU TeJIaMH, KUJKOCTSIMU U Ta3aMHU.
O6ocHOBaHMe pe3ybTaTOB OIMbITOB
0COOEHHOCTSIMH CTPOEHHSI BeIlleCTBa B
TBEPJIOM, >KHUKOM M ra3000pa3HOM
COCTOSIHUSIX.

OKCIeprMeHTaIbHOe [I0Ka3aTe/IbCTBO

3akoHa Ilackans.

PelieHue 3a/jau Ha pacuéT JaB/eHUs1 TBEPAOrO
Tena

4.2 | JaBneHue XUAKOCTH 3aBMCUMOCTbD [1aBJIEHUS WccnegoBanve 3aBUCMMOCTH iaBJ/IeHUS XKUIKOCTU
JKUJKOCTH OT TJTyOUHBI. OT T/TyOUHBI TTOTPY>KeHHS U TUIOTHOCTH >KUJKOCTH.
[THeBMaTHueckue MaluHbl, | HabmomeHre u 00bsiCHeHe TH/[POCTaTUUeCKOTO
I'mapocraTrueckuit rapajokca Ha ocHOBe 3akoHa Ilackas.
napagokc. Coobuiaromyecs | M3yueHue cooOLatoMxcst COCYAO0B.
cocymel. I'napaBavueckue | PelleHue 3a1au Ha pacyéT JaB/ieHNs
MeXaHU3MBblI xuakoctu. O6bsCHeHMe TPUHIIUIIA JeNCTBUS
TMPaBINYECKOro Mpecca, MHEBMaTUYeCKUX
MalLI’H.
AHanmu3 ¥ 00bsICHeHHEe TIPAKTUUECKHUX CUTYaIuH,
JIeMOHCTPHUPYIOLLIUX MPOSIBJIEHUE [jaB/IeHUs
JKAJKOCTH U 3aKOHa [lackasnsi, Harpumep
TPOLIECCOB B OpraHu3Me Mnpu
1/TyOOKOBOIHOM HBIPSIHUM
4.3 | ATmocdepHoe AtMocdepa 3emnu u OKcrepyMeHTa/IbHOe 0OHapy KeHye
JlaBJieHre aTMocdepHoe JaBaeHue. aTMOoC(epHOro /aBeHusl.

[TpyunHbI CyllleCTBOBaHUS

AHam3 ¥ 00bsICHEHUE OITbITOB U TMPAKTUYECKUX
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BO3/YIITHOUW 0060/I0UKH
3emsid. OnbIT
Toppuuesu. I3mepeHue

aTMoC(hepHOro /laB/ieHusl.

3aBUCUMOCTD
aTMoc(epHOro /1aBieHust
OT BBICOThI HaJ] yDOBHEM
Mopsi. I[Tpubopsr

JI7IsT U3MepeHust
aTMOC(epHOro /1aBiaeHUs

CUTYaLU, CBSI3aHHBIX C

JlelicTBHeM aTMOoC(epHOro

JlaBJIEHUSI.

OObsicHeHHEe CYII[eCTBOBAHMUS
aTMocQepbl Ha 3em/ie YU HEKOTOPBIX
TJlaHeTaxX WM e€ OTCYTCTBUS Ha APYTUX
riaHeTtax u JlyHe.

OObsicHeHHe U3MeHeHUsI TVIOTHOCTU
aTMocdepbl C BEICOTON ¥ 3aBUCUMOCTU
aTMOC(EPHOro JJaB/IeHHUsI OT BbICOTHI.
Pemenue 3azau Ha pacuét
aTMoC(epHOro /aBeHUsl.

3yueHue ycTpoiicTBa HapomeTpa-aHepoua

4.4

[encTBUe XXKUIKOCTH U
rasa Ha Morpy’>KeHHOe
B HUX TeJI0

[elicTBYEe >XUAKOCTU U Ta3a

Ha IOrPy’>KEHHOEe B HUX
Tes10. BeiTankuBaronas

(apxumMesioBa) cuia. 3aKOH
Apxumepa. [11aBanue Tes.

BOB,D;YXOHJIaBaHI/IE

OKcriepuMeHTaIbHOe 0OHapyKeHue 1eHCTBUS
JKUJKOCTH U ra3a Ha MOorpy>kéHHOe B HUX
Teno. OnipesiesieHre BbITaJKMBAIOILe CUJTBI,
JIeUCTBYIOLEH Ha TeJI0, MOTPY>KEHHOe

B JKUJKOCTb.

[TpoBeseHue 1 00CyXAeHUe

OTBITOB, IeMOHCTPUPYIOLHUX

3aBUCUMOCTb

BBITA/IKMBAIOILIEN CUJIbI, EUCTBYIOLEH Ha TeJIO
B )KM/IKOCTH, OT 00BEMa IMOTPY>KEHHOM

B JKUJKOCTb YaCTU Tejla U OT IJIOTHOCTH
JKUJKOCTH.

IIposepka He3asucumocmu ébimasnkugaroujeti
cu/bl, Oeticmeyroujell Ha meso 8 #cuokKocmu,
om Mdaccbl mena.
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MCCJ’IE,Z[OB&HI/IE 3dBMCHMOCTH BeCa TeJ/id B BOJe

0T 00bEMa MOTrPYKEHHOM B >KUJIKOCTb YaCTH TeJIa.
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PerieHue 3a/jau Ha NpUMeHeHHe 3aK0Ha
Apxume/ia U yCJIOBUS T/IaBaHUS TeJl.
KoHcTpyrpoBaHue apeoMeTpa Uiu
KOHCTPYUPOBaHKUeE JIOJIKU U OTpejie/ieHre eé

rpy30n04bEMHOCTU
Wtoro no pasgeny 21
Pa3pen 5. PaGoTa ¥ MOIHOCTDH. JHEPrUsA
5.1 | Pabora 1 MOIITHOCTh 3 MexaHuueckasi paboTa. OKCIlepyUMeHTabHOoe oripe/ie/ieHue
MoiHoCTb MeXaHUUeCKOU paboTbl CUJTBI
TSDKECTU IIPU aJIeHUH Tesla U CUJIbl
TpeHUs
TpY PaBHOMEPHOM TepeMelleHur
TeJla 10 FOPU30HTaIbHOU
TIOBEPXHOCTH.
PacuéT molHOCTH, pa3BUBaeMoM IIpU NObEMe
T10 JIeCTHULIE.
PeliieHue 3a/ja4 Ha pacuéT MeXaHUUeCKOW paboThI
Y MOLITHOCTH
5.2 | IIpocTele MexaHU3MBbI 5 [IpocTble MeXaHU3MBI: OrnpepiesieHye BEIUIPHILLIA B CUJI€ TIPOCTBIX
pbiyar, 6,10k, HaK/IOHHasI MeXaHW3MOB Ha MPUMepe pbluara, NoJBHXHOTO
IJI0CKOCTh. [IpaBuio Y HeTo/IBWKHOTO 6/I0KOB, HAK/IOHHOM
paBHOBECHS pblyara. 110cKoCTy. McciefoBaHUe yC/I0BUSI PaBHOBECUST
[IpuMeHeHue nipaBU/Ia phluara.
paBHOBECHS pbluara OObHapy>keHHe CBOMCTB MPOCTHIX MeXaHHN3MOB
K 0710Ky. «30/0TOE B Pa3/IMUHBIX UTHCTPYMEHTax U MpUCocobieHusiX,
npaBu/10» MexaHuku. KIIJl | ucnonb3yeMbix B ObITY U TEXHHKE, a TAaKXKe
MPOCTBIX MEXaHU3MOB. B JKMBBIX OpPraHu3Max.
[IpocThie MeXaHU3MBI OKCIepuMeHTa/IbHOe [J0Ka3aTe/IbCTBO paBeHCTBa
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B 6bITy 1 TeXHUKe

paboT Mpu NMprMeHeHUH MPOCTHIX
MexaHu3MoB. Onpejenenve KIT/] HakOHHOM
TIJIOCKOCTH.
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Perrenuie 3a7jau Ha pyUMeHeHue IpaBu/a
paBHOBecUs prryara v Ha pacuét KII/I

5.3 | MexaHudeckas 4 MexaHnuecKkasi SHeprusi. OKCIepUMEeHTa/IbHOe Orpe/iesieHre U3MeHeHUs!
SHeprus KuHetnueckas u KWHETUYECKOU U MOTEeHLUa/IbHOM SHEPTrUM TeJia
MOTeHLMaJ/IbHasl SHeprusl. TIPY ero CKaTbIBaHUM M0 HAK/TIOHHOM
[IpeBpaiijeHre 0HOrO BUZA | IJIOCKOCTH. POPMYIMPOBaHUE HAa OCHOBE
MeXaHWUeCKOU SHepruu WCCJIeJOBaHKs 3aKOHA COXPaHeHus
B IpyrOW. 3aKOH MeXaHUUeCKOU IHePTUu.
COXpaHeHUs SHePTUm O6cyxaeHre TpaHuL] MPUMeHUMOCTH 3aKOHa
B MeXaHUKe COXpaHeHUs SHePIUM.
PerieHuvie 3a7jau € UCTO/Ib30BaHUEM 3aKOHA
COXpaHeHUsI SHePTUU
Wtoro no pasgeny 12
Pe3epBHOe Bpemst 3
OBIIEE KOJIMYECTBO 68
YACOB TIO ITPOIT'PAMME
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8 KJIACC
No HanmeHoBaHue Komuuectso | IIporpamMmHoe coziepkanvie | OCHOBHBIE BU/IBI [leATe/TbHOCTH 00yUaromuxcs
1/ pasziesioB U TeM yacoB

yueOHOTO TIpeiMeTa

Pazgen 1. TennoBble AB/1eHHUA

1.1

CTpoeHue 1 CBOKCTBa
Bell[eCTBa

OCHOBHBIE T0JIOXKEeHUS
MOJIEKY/ISIPHOKUHETUYECKOU
TeOPUM CTPOEHMUS BellleCTBa.
Macca u pa3mepbl aTOMOB U
MOJ1eKyJ1. OTIBbITHI,

MO/ TBEPKAAtOLLIHe
OCHOBHBIE T0JI0KeHUs
MOJIEKY/ISIPHOKUHETUYEeCKOU
TEOPUHU.

Mopenv TBEPAOTrO, KUAKOTO
Y Ta3000pa3HOT0 COCTOSTHHIA
Bell|eCTBa.
Kpucrannuueckue u
amop(HsbIe Tena.
OOBsiCHeHHe CBOMCTB ra3os,
JKAJIKOCTEN U TBEPABIX Tesl
Ha OCHOBE T10JI0’KeHU N
MOJIEKY/IIPHOKUHETUYECKOH
Teopuu. CMaunBaHue U
KalW/ISIpHbIE SIBJIEHUS.
TenioBOe paciivpenve u
coKaruve

HabJtto/jeHre ¥ UHTePIIpeTaIys OIbITOB,
CBU/IETETLCTBYIOIIMX 00 aTOMHO-MOJIEKY/IIPHOM
CTPOEHUHM BeLLeCTBA: OMNbIThI C PACTBOPEHHEM
pa3/IMuHbIX BeLeCTB B BOJE.

PelieHne 3a/jau 1o OLIEHMBAHUIO KOJIAUECTBA
aTOMOB W/ MOJIEKYJT B eJUHUIIe 00bEMa
BellleCTBa.

AHanu3 TeKCTa ApeBHUX aTOMUCTOB (HarpuMmep,
dbparmenTa rnosmsl JIykpenus «O nipupoge
Belleli») C U3/10KeHrneM 000CHOBaHUH aTOMHOM
rUIoTe3bl (CMbIC/IOBOe uTeHHe). OlieHKa
ybeuTe/IbHOCTH 3THX 000CHOBAHMUH.
OObsicHeHHe OBPOYHOBCKOTO /IBV>KEHUS, SIBJIEHUST
b dy3un U pa3nuuni MeXXay HIMUA Ha OCHOBE
TIOJIOKEHUU MOJIEKYJ/IIPHO-KUHETUUECKOU
TeOpUM CTPOEHMUsI BellleCTBa.

OOBsicCHeHHe OCHOBHBIX Pa3/Inuiii B CTPOEHUN
ra3oB, )KUJKOCTel U TBEPABIX TeJl

C UCT0JIb30BaHUEM TOJIOKEHU MOJIEKYISIPHO-
KUHETUUYEeCKOW TeOp1H CTPOEeHUsI BelllecTBa.
[TpoBezieHMe OMBITOB 10 BbIPALLMBAHUIO
KPUCTA/IJIOB TIOBAPEHHOW COJTM WU caxapa.
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ITpoBeneHMe 1 0OBSICHEHHE OITBITOB,
JeMOHCTPUPYIOITUX KalU/ISPHBIe SIBJIEHUST

U SIBJIeHHe CMauMBaHUSI.

OObsicHeHMe PO/H KalTW/UISIPHBIX SIBJIEHUH

JI7Is1 IOCTYTIZIEHUsT BO/IbI B OPraHU3M pacTeHUH.
Habmtonenue, mpoBezieHre U 00bsICHEHHE
OMBITOB I10 HA0/TIOIEHUIO TeTJIOBOI'O
pacIlMpeHus Ta30B, >KUAKOCTeN U TBEPBIX TeJl.
OObsicHeHWe coxpaHeHHUs! 00bEMa TBEPABIX

Tes, TeKyueCTH XXUAKOCTU (B TOM UUCIIe,
Pa3HUILbI

B T€KYUYeCTH /i1 Pa3HbIX

JKUKOCTEN), NaB/IeHUs rasa.

[TpoBe/ieHUEe OMBITOB, IEMOHCTPUPYIOIIUX
3aBUCHMOCTH /IaB/IeHUS BO3ZyXa OT ero o0beéMa 1
HarpeBaHUs WIN OXJIKIEHUS, U UX 00bsCHeHe
Ha OCHOBe aTOMHO-MOJIEKY/ISIPHOTO YUeHUsl.
AHasn3 MpakTUUeCKUX CUTYaI[|i, CBSI3aHHBIX

CO CBOMCTBAMM I'a30B, XKUJKOCTEN U TBEPABIX TeJ

1.2

TernioBbIe MpoL{eCChI

21

Temmnieparypa. CB3b
TeMIIepaTypbl CO CKOPOCTbIO
TETIJIOBOTO JIBV)KEHUSI
yacTtul. BHyTpeHHss
sHeprust. CrocoObl
V3MeHeHUs] BHyTPeHHeM
SHEepPruu: TerJionepejayda u
coBepirieHre paboTel. Bup
Terionepeauun:

O0ocHOBaHMe TIPaBUJI U3MepPeHHUs
Temmeparypbl. CpaBHeHHe Pa3IMUHbIX CIIOCOO0B
HM3MEpEeHHMS U IIIKa/ TeMITepaTyphbl.

Habmtomenne n 00bsICHEHHE OITBITOB,
ZeMOHCTPUPYIOIINX U3MeHeHHe BHYTPeHHe!
SHEpPryH Tejia B pe3y/bTare Terionepeaaun

¥ paboThI BHELITHUX CHJI.

Habmonenue u 00bsICHeHHe OITLITOB,
00Cy>KieHHe TTPAKTHUYeCKUX CUTYaL[UH,
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TeIIONPOBOJAHOCTb,
KOHBEKLIUSI, U3/TyUeHHe.
KosnmuecTBO TenioTsl.

Y nesibHas TErjIOEMKOCTh
BelriecTBa. TeroobmeH 1
TeIJIOBOe paBHOBECHE.
YpaBHeHue TerioBoro
Ganadca. IlnaBieHue

Y OTBepJeBaHue
KPUCTA/JIMYECKUX BeLeCTB.
Y nenbHas Tenora
T/IaBJIEHUS.
[TapoobOpa3oBanue 1
KOHeHCauus. VcrapeHue.
Kurnienue. Y nenbHast
TeTJIoTa apooOpa3oBaHUsl.
3aBUCHMOCTb TemIlepaTypbl
KUIIeHHS OT aTMOC(epHOro
JlaBJIEHUS.

BriaxkHoCTh BO3ayXa.
OHeprus TOI/IMBa.

Y penvHas Teruiora
CrOopaHusi.

[TpuHIMITEI pabOTEI
TeryIoBbIX Auratesner KI1/]
TeIryIOBOT'O JJBUTaTeIsl.
TerioBble ABUATaTeNN U

J€MOHCTPUPYIOLMX Pa3/IMYHbIe BUJIbI
TerJionepe/jaun: TeryIoNpOBOJHOCTb,
KOHBEKL[UIO, U3/TyYeHHe.

WccnenoBaHue siBjieHus TeryiooOMeHa

TIpY CMeIlIMBaHUU X0JIOHOU U TOpsiuel BOJbI.
Habtto/jeHre yCTaHOBJ/IeHHS TETVIOBOTO

PaBHOBECHSI MeXX/ly TOpsiuel U XOJIOJHOU BOZOU.

Ornpefienenue (M3MepeHre) KOTMYECTBA
TEeTIOThI, TIOJTyUeHHOT0 BOJOU TIpU
TeTyio0O0MeHe C HarpeThbIM MeTa/UTnYeCKUM
L[WIAHPOM.

OrnipefieneHue (M3MepeHue)

yieTbHOU TeTUIOEMKOCTH BellleCTBa.
PertieHue 3a/1a4, CBSI3aHHBIX C
BBIUMC/IEHWEM KOJTMUeCTBA TETUIOThI U
TeIJIOEMKOCTH

TIpH TeriooOMeHe.

AHanu3 cUTyarui npakTuyeckoro
WCTI0/Th30BaHUS TETVIOBBIX CBOWCTB BEIIeCTB
¥ MaTepHasioB, HallpuMep, B LIe/IsX
sHeprocbepexeHusI: TeT/IOU30JISALIS,
sHeprocbeperarolfie KphbIIH,
T€PMOAKKYMYJISITOPBI U T. [.
HabttojeHue siBfieHU UCTIapeHus U
KOH/IeHCal[1H.

Nccnenosanue npotecca

WCTIapeHUs Pa3/INYHbBIX >KAJKOCTE.
OObmbsicHeHUe SIBJIEHUU UCTIaPeHUs U
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KOHAEeHCAIQMHY Hd OCHOBE€ dTOMHO-
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3allMTa OKpYy>Karoleu
Cpe[ibl.

3aKOH COXpaHeHus U
ripeBpallleHUsi SHeprum
B TEIVIOBBIX MpOLieccax

MOJIEKYJIIPHOTO YUeHHUsl.
Habnronenue v 06bsicHeHMe TIpoliecca
KUTIeHUs], B TOM YKCJ/ie 3aBUCUMOCTH
TeMIiepaTyphl

KWTIeHUSI OT JIaBJIeHUSI.

Ornpesienenue (M3MepeHue)

OTHOCUTETbHOU B/IaXKHOCTH BO3ZyXa.
HabnroeHue npotiecca riaB/ieHus
KPUCTa/I/TMUeCKOr 0 BelllecTBa, HallpyuMep, Jib/a.
CpaBHeHHMe TPOLIeCCOB TI/IaB/IeHUST
KPUCTA/I/TMUECKUX TeJT U pa3MsrdeHUst

TIpU HarpeBaHWY aMOP(HBIX TeJl.

OrnpefienieHue (M3MepeHue) ye/bHOU

TeT/IOTHI TI/IaB/IeHUs Jib/Ia.

OObBbsicHeHUe SIBJIeHUH TIIaB/IeHUS U
KPHUCTa/I/TM3al[ii Ha OCHOBE aTOMHO-
MOJIEKY/ISIPHOTO YUeHMUs.

PertieHue 3a/jay, CBsI3aHHbBIX C BbIUHMCTIEHUEM
KOJIMUeCTBa TeIJIOThI B MpoLieccax
Teryionepe/iauu MpH TIJIaB/eHUH U
KpHCTasIi3al[iu, UCTlapeHUU U KOH/eHCall1H.
AHanu3 cuTyaluii MpakTUYeCcKoro MpruMeHeHUst
SIBJIEHUH T/IaB/IeHUs] U KPUCTa/I/TU3al[iH,
Haripumep, MojiyuyeHue CBePXUUCThIX
MaTepuasoB, CoJieBasi rpejka U Jip.

AnHanu3 paboThl M 00BsICHEHHE

TIPUHLIWIIA JeCTBUS TeTJIOBOTO

JBUTATeJIs.
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| Brruricnenue kommuecTBa TEeIl/IOTHI,
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BbI/IE/ISIFOLLIEr0Cs TPY CrOPAHUM PAa3/TMYHBIX
BUJIOB TOrMBa, U KII/I agBurares.
OOcyxaeHne 3K0I0TMUeCKuX

10C/IeICTBUM MCII0/Ib30BaHMS IBUraTesien
BHYTDEHHEr 0

CropaHusi, TEMJIOBBIX U TUAPO3/IEKTPOCTAHLIMH

Wroro no pasgpeny 28
Pa3pen 2. JnekTpuuecKkue U MarHUTHbIE SIB/ICHUS
2.1 | DnekTpuueckue 7 OJIeKTpU3alUs TeJl. HabmtozeHne v mpoBeieHHe OIBITOB
3aps/pbl. [Ba poia 3/1eKTprUUeCKrUX IO 3JIeKTPU3aLuK Tesl IPU CONPUKOCHOBEHUU U

3apsKeHHbIe Teja U
HX B3aUMOZeHCTBUSA

3apsioB. B3aumogencTBre
3apsUKeHHBIX TeJl.

3akoH KysoHa (3aBUCMMOCTb
CWJIbI B3aUMO/IeHCTBUS
3apsKeHHBIX Tesl

OT BeJIMYUHBI 3apsiZIOB U
PacCTOSTHUS MeXY TeJlaMHU).
OJIeKTprUueckKoe IioJie.
Harpsok€éHHOCTD
3JIeKTPUYECKOTO MOJIA.
[IpuHUMTI CyTIeprio3uLuu
3/IeKTPUYECKUX MOJIer

(Ha KaueCTBEHHOM YPOBHe).
Hocutenu snekTpruueckux
3apsA0B. DJeMeHTapHbIN
3/IeKTPUYECKUM 3apsi].
CTpoeHue aToma.
[IpoBOAHUKY U

VH/YKLIWEM.

Habmonenne u o0bsICHeHHEe B3aMO/eHCTBUS
OAHOMMEHHO U Pa3HOMMEHHO 3apsyKeHHBIX TeJl.
OOBsICHEeHHe TIPUHITUTIA 1eHCTBUS
3JIEKTPOCKOTIA.

OObsicCHeHHe SIBIEHUN 3JIeKTPU3aI[iH

TIPYU COTIPUKOCHOBEHUU TN U

WHAYKLAEH C UCTI0b30BaHUEM 3HAHHUH O
HOCHTEJIX 3JIEKTPUUeCKHX 3aps/IOB B
BelI[eCTBe.

Pacrio3HaBaHHe ¥ 00BSICHEHHE

SIBJIEHUN 3/IeKTPH3aLVH B

TIOBCeJHEBHOM »Ku3HU. HaOmomeHne u
00BsICHEeHHE OITLITOB,

WJUTIOCTPUPYIOIINX 3aKOH COXPaHEeHUsI
3/IEKTPUUECKOr0 3apsza.

HabroieHue orbITOB 10

MO/Ie/TMPOBAHUIO CHUJIOBBIX JTMHUM
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3JIEKTPHUYECKOTO TIOJIS.
ViccnenoBaHue JeHCTBUS 3/IEKTPUUECKOTO TI0JIS
Ha TIPOBOJIHUKU U [IN3JIEKTPUKHU
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AUSJIEKTPUKH. 3aKoH

COXpPdHEHHS 3JIEKTPHUUYEeCKOr'o

3apsizia

2.2

[TocTosIHHBIN
37IEKTPUYECKUM TOK

20

OJIeKTPUUECKUHN TOK.
YcoBus Cy1eCTBOBaHUA
3/7IEKTPUYECKOTr'0 TOKaA.
VICTOYHUKY TOCTOSSHHOT'O
TOKa. [lercTBus
3JIeKTPUYECKOr0 TOKa
(TerioBOe, XMMUUECKOE,
MarHuTHoe).
DJIeKTpUUeCKHU TOK

B JKUJIKOCTSIX U ra3ax.
DJieKTprUuecKas Liellb.
Cwua ToKa. JJIeKTpUJecKoe
HarpspKeHue.
CormpoTrBiieHue
TPOBOJHUKA. Y [leJIbHOe
COTIPOTHBJIEHME BelljeCTBa.
3akoH Oma /151 yyacTka
uernu. [locnenoBarenbHOE U
rapasiiejibHoe CoeluHeHue
TIPOBO/IHUKOB.

PaboTta 1 MOIITHOCTb
3JIeKTPUYECKOr0 TOKaA.
3akoH [xoyns—/leHua.
DJIeKTprUuecKre Lely U

HabJtto/ieHue pa3TiyHbIX BUJIOB /1eHCTBUS
3JIEKTPUYECKOT0 TOKa U 0OHapy»KeHe

3THUX BUZIOB JIeliCTBHUS B ITOBCEJHEBHOMU
JKUA3HHU.

HabJtto/jeHre BO3HUKHOBEHHS Ta30BOTO
pa3psizia v 3JIEKTPUUECKOT0 TOKA B XKUAKOCTH
C6opka 1 ucrbiTaHUe 3/IeKTPUUeCKOi

L[e[H [TOCTOSIHHOTO TOKa.

V3mepeHue CHJIbI TOKA aMIIePMETPOM.
V3mepeHue 3/1eKTpUUeCcKOro

HarpspKeHUs: BOJIbTMETPOM.

[TpoBeseHue v 0ObSICHEHHE

OMbITOB, IEMOHCTPUPYIOLUX

3aBUCHAMOCTD

37IeKTPUYECKOr0 CONPOTHBIIEHUS TIPOBOJHUKA
OT ero JJIVHBI, T/IOLIAN [TOTIePeYHOr0 CeUueHust
Y Marepua’a.

WccnenoBanue 3aBUCMMOCTH CUJIBI

TOKa, MPOTEeKAoL[ero uepe3 pe3nucTop,

OT COTPOTHUBJIEHHS Pe3UCTOPA U HATIPSHKEHHUS
Ha pe3nucTope.

IIpoBepka rpaBu/ia CjI0KeHus

HarpsUKeHUU NpU Moc/ieJ0BaTe/IbHOM
COeIMHEHWH JIBYX Pe3HUCTOPOB.

[IpoBepka npasu/a jisi CUIbl TOKA
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TP NapaJijieJibHOM COeIMHEHUU Pe3UCTOPOB.
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norpebuTeM
3JIEKTPUUECKOW SHEPryur
B ObITYy. KopoTkoe
3aMbIKaHUEe

AHanu3 cutyaluii mocae0BaTe/IbHOTO U
napasuie/ibHOr0 COe/IMHeHusI

TTPOBO/JTHUKOB B /IOMAIITHUX

3/IeKTPUUECKUX CEeTSIX.

PerieHue 3a/jau ¢ UCMO/Ib30BaHUEM 3aKOHA
Owma u popmyn pacuéTta 371eKTpUUYECKOro
COTIPOTUB/IEHUSI TIPU TI0C/Ie/I0BaTe/TbHOM U
rapasijie/lbHOM COeJUHEHUY TIPOBOJHUKOB.
OrnpeneneHre paboThl 31€KTPUUECKOTO

TOKa, TPOTEeKaroIlero yepes pe3ucTop.
OnpejesieHre MOLHOCTH 3/IEKTPUUYECKOT0
TOKa, BbI/Ie/IIeMOlM Ha Pe3UCTOope.
VccnepnoBaHue 3aBUCMMOCTH CUJTbI TOKa Yyepe3
JIaMTIOUKY OT HampsbKeHUs Ha Hell.
Onpepenenue KII/] HarpeBareyis.
VccnenoBaHue rpeobpa3oBaHUs SHEPTUH

MpU MoIbEMe Tpy3a 3/1eKTPOJBUTATEIEM.
OObsicHeHHe YCTPOMCTBA U MPUHLIUTIA JeHCTBUS
JIOMAIITHUX 3JIeKTPOHarpeBaTe/IbHbIX TIPUOOPOB.
OOBsicCHeHHe IPUYMH KOPOTKOT'O 3aMbIKaHUS U
TIPUHITUIIA IeMCTBUS TUTaBKUX
npefoxpaHuTesiel. PelieHue 3azau c
WCT0/Tb30BaHMEM 3aKOHa

Ixoyns—JleHua
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2.3

MarHuTHbIe SIBJ1eHUS

ITocTOsIHHBIE MArHUTHIL.
B3aumojericTBue
TMOCTOSIHHBIX MarHUTOB.
MarsauTHoe 107J1e.
MarsauTHoe 110Jj1e 3eM/Iu

NccnenoBanre MarHUTHOTO
B3alMO/IeNCTBUS MTOCTOSTHHBIX MarHUTOB.
N3yyeHrie MarHUTHOTO TI0J151 TIOCTOSIHHBIX

MdI'HUTOB IIpU UX O6’B€,Z[I/IHEHI/II/I " pa3aiejieHnu.

I/ICCJ'IE,D;OBHHI/IE MAaromMTHOI'O BBHHMOAEﬁCTBHH
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Y ero 3HaueHue [Ji )XKU3HU
Ha 3emie. OrnbIT DpCTeja.
MarnuTtHoe 11oj1e
3JIeKTPUYECKOr0 TOKaA.
[IpumeHeHUue
3J1eKTPOMarHUTOB

B TexXHUKe. [lelicTBUE
MarHMTHOTO MOJIS

Ha MMPOBOJHUK C

TOKOM.

OJIEKTPO/IBUTaTe/ b
TOCTOSSHHOTO TOKa.
Wcnonb3oBaHue
371eKTPOJBUTATe/Ien

B TEXHUUECKUX YCTPOMCTBAX
Y Ha TPaHCIIoOpTe

MOCTOSTHHBIX MarHUTOB.
M3yueHre MarHUTHOTO T10J151 TOCTOSTHHBIX
MarHUTOB TIPU WX 00beJUHEHUU U pa3/ie/ieHuH.
[IpoBeeHre OMBITOB 0 BU3Yya/IU3aLdU MOJIS
MOCTOSTHHBIX MarHUTOB.

N3yueHue siBjieHWs] HAMarHUYMBaHUS
BelllecTBa. cciefjoBaHre [1eliCTBUS
3/7IEKTPUYECKOr'0 TOKAa Ha MAaTHUTHYIO CTPEJIKY.
[IpoBejeHre OMBITOB, JEMOHCTPUPYIOLIUX
3aBUMCHMOCTb CUJIbl B3aUMO/|€UCTBUSA

KaTYLLKH

C TOKOM ¥ MarHuTa OT CWJ/Ibl U HallpaB/IeHUs TOKa
B KaTyIIIKe.

AHanu3 cuTyalyy MpakTUYeCcKoro NpuMeHeHUst
3/IeKTPOMArHUTOB (B OBITOBBIX TEXHUUECKUX
YCTPOMCTBAaXx, NMPOMBILIJIEHHOCTH, MeJIULIHE).
N3yueHne 1erCTBHUS MarHUTHOTO

TOJIs1 HAa TIPOBO/IHUK C TOKOM.

N3yueHue JeliCTBUS 3/IEKTPO/IBUTATe/Is.
N3mepenue KII[
571eKTPO/IBUraTe/TIbHOM yCTaHOBKM.
PacriosHaBaHue 1 aHanu3

Pa3/IMUHbIX IPUMEHEeHUU

371eKTPO/IBUraTe/ien

(TpaHCHOPT, OBITOBBIE YCTPOMCTBA U AP.)
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2.4

O/1eKTpOMarHuTHas
WHYKIUS

OrmbiTel @apages. ABnieHue
3/1eKTPOMarHUTHOM
nHaykuuu. I1pasuso JleHna.
OJIeKTpOreHeparop.

OnbITHI 110 UCC/IeL0BAHUIO IBJICHUSA
3/1eKTPOMarHMTHOM MH/YKLIUM: UCC/Ie[lOBaHHe
V3MEeHeHWW 3HaueHWs U HallpaB/IeHHUs
VH/IYKLJAOHHOT' O TOKa
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Crioco0bbI rostyueHust
3J1eKTPUYECKOW SHEPrUHu.
OJIEKTPOCTaHLUU

Ha BO300HOB/ISIEMbIX
VICTOUHUKAX SHEePrUu

Wtoro no pasgeny 37
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO 68
YACOB IIO ITPOI'PAMME

64



®denepanbHas pabouas iporpamma | @usuka. 7-9 kiaccel (6a30BbIi

9 KJ/IACC
Ne HaumeHoBaHue Komuuectso | IIporpammHoe cofiep>kanve | OCHOBHbIE BUJbI [esITe/IbHOCTA 00yUaroImuxcst
1/ pasziesioB U TeM 4acosB

yueOHOTO TIpeiMeTa

Pa3zgen 1. MexaHn4yeckue siB/IeHHSA

1.1

MexaHunueckoe
NBIDKEHHE U CTIOCOOBI
ero OnuCaHus

10

MexaHnueckoe JABWXEHUe.
MarepuanbHasi TOUKa.
Cucrema otcuéra.
OTHOCHUTETBHOCTD
MeXaHUYeCKOrO JIBUKEeHUS.
PaBHOMepHOe
NIPSIMOJTMHEHHOE [IBI)KEHHe.
HepaBHOMepHOe
NIPSIMOJTMHEHHOE [IBI)KEHHe.
CpepHsisi U MTHOBEHHast
CKOpOCTH Tejia Tipu
HepaBHOMEDHOM [IBUYKEHUHU.
Yckopenue.
PaBHOyCKOpeHHOe
MIPSIMOJTMHEHHOE [IBI>KEHUeE.
CBo0OojHOe TIafieHue.
OnbrTe! 'anunes.
PaBHOMepHOe fBU)XKeHue

10 OKPY’KHOCTH.

[Tepuog v yacTota
oOpaitjeHusi. JInHeliHas U
yIJI0Basi CKOPOCTH.

AHanmu3 B 00CcyXKIeHre pa3IuUHBIX
TIPUMEPOB MeXaHUUYEeCKOTO JBHKEHUSI.
OO6cy>xaeHre TpaHul] IPUMEHUMOCTH MO/Ie/TH
«MarepuasbHasi TOUKa».

OrnurcaHye MeXaHUUeCKOro JIBVXKeHUsT
pa3nMUHbIMU criocobamu (ypaBHeHHe,
Tabsr1ja, rpaduk).

AHasnu3 KW3HeHHbIX CUTYalUid, B KOTOPbIX
TIPOSIB/ISIETCSI OTHOCUTETbHOCTD
MeXaHUYeCKOTro JABVXKEHMUS.

Habto/jeHre MexaHU4eCKOro JBYKeHUsI
Tesia OTHOCUTEIbHO pa3HbIX TeJsl OTCUéTa.
CpaBHeHUe TyTer U TPaeKTOPUH [IBXKEHUS
O/THOTO Y TOTO ’Ke Tejla OTHOCUTEeTbHO
pPa3HBIX TeJ OTCYETA.

Anam3 Tekcta ["anvnest 06
OTHOCUTEeTbHOCTHU [IBUYKEHUSI; BbITTIO/THEHUE
3a/laHUM T10 TEKCTY (CMbIC/IOBOE UTEHUE).
OmnpeneneHuve cpefHein CKOPOCTH
CKOJIb)KeHUsT OpycKa Wi JBW)KeHUs IllapvKa
10 HAKJIOHHOM TIJIOCKOCTH.

AHanmu3 1 00cyKaeHue criocoOoB
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LleHTpOCTpEMUTE/IBHOE
yCKOpeHue

TIPUOIVPKEHHOTO OTTIpe/le/IeHuUsT

MTIHOBEHHOW CKOPOCTH.

OrnpesiesieHVe CKOPOCTA PABHOMEPHOIO
ABIDKeHUs (11apyKa B )KUAKOCTU, MOZEN
3JIEKTPUYECKOTO aBTOMOOU/IS U T. I1.).
OrnpefienieHre TyTH, IPOW/IEHHOTO 3a JJaHHbIN
MIPOMEXXYTOK BpeMeHU, U CKOPOCTU Tea

1o rpauky 3aBUCUMOCTH MyTH
PaBHOMEPHOT'O JBM)KEHUsI OT BpeMEeHHU.
O6cysxaeHre BO3MOXXHBIX TIPUHIUIIOB
JeCcTBYSI IPUOOPOB, U3MEPSIOLINX

CKOpOCTH (CITHIOMETPOB).

BbruricsieHe myTu U CKOPOCTH NpU
PaBHOYCKOPEHHOM TPSIMOJIMHEHOM [IBH)KEHUU
Tesa.

OnpejeneHre TIPOAZEHHOTO TYTH U YCKOPEeHUS
JBWDKEHUs Tejia 1o rpadyKy 3aBUCUMOCTU
CKOPOCTU PaBHOYCKOPEHHOT' 0
MPSIMOJIMHEMHOT' O ABVDKEHHSI Tesla OT BpeMeHH.
IIposepka 2unomes3bl: ecau

Nnpu pasHOYCKOPEeHHOM O8UNMCEHUU

6e3 Haua/sbHOU CKOpOoCMU Nymu OMHOCAMCA
KaK psi0 HeUémHbIx uuces, mo
coomeemcmayiowjue NpoMe*Cymku 8pemeHuU
OOUHAKOBBl.
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OrpejienieHre yCKOpeHHUs Tesia

TIPA PaBHOYCKOPEHHOM [JIBUKEHWUU

T10 HAKJIOHHOM TIJTIOCKOCTH.

N3mepeHue neproa v 4aCTOThI

oOparrieHust Tesa 1o OKPY>KHOCTH.
OrnpepiesieHre CKOPOCTH

PaBHOMEPHOTI'O JABW)KEeHUS TeJia Mo
OKPY>KHOCTH.

Pemenvie 3azjau Ha ornpesesneHue
KMHEeMaTUYeCKUX XapaKTepUCTUK
MeXaHUYeCKOro JBUKeHHUs Pa3/IMuHbIX BUZOB.
Pacrio3HaBaHue U TTPUO/IKEHHOE OITHCaHHUe
pa3/IMYHBIX BU0B MeXaHUUeCKOI'o [ABUKeHUs
B MPUPOJIe U TEXHUKeE (Ha MprUMepax
CcBOOO/IHO MAa/AIOIUX TeJ, ABHKEHUS
JKUBOTHBIX,

HebeCHBIX TeJl, TPAHCIIOPTHBIX CPeJCTB U JIp.)
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1.2

B3aumogelicTBue Ten

20

[TepBbiii 3aKOH
HrtoToHa. BTopoii 3akKoH
HetoToHa. Tpetuii 3aKOH
HerotoHa. [TpuHIMn
CyTepIio3vLIvU CHUJI.

Cwuna yrpyroctu. 3akoH
I'yka. Cnsia TpeHust: cuia
TPEeHUS CKOJIbXEeHUs, ChJIa
TPEeHUs MOKOS, APYTUe BUJIbI
TPEeHUs.

Cuia TsKeCTH Y 3aKOH
BCEMUPHOTO TATOTEHUS.

HabntomeHure v 06CyskieHre OIbITOB

C ABMOKEHHEM TeJia ITPHU YMEeHbIIEeHWHW B/IWAHWA

JPYTHX TeJ, MPersTCTBYIOIINX [IB)KEHUIO.
AmnHanu3 TekcTa ['anuses: ¢ onvcaHuem
MBICJIEHHOT'O 9KCIIepUMeHTa,
000CHOBBIBAIOIIETO 3aKOH UHEPILIUY;
BbITIO/THEHYE 3a/laHUH T10 TEKCTY
(CMBIC/IOBOE UTEHUE).

Ob6cyxaeHue BO3MO>KHOCTH
BLITIOJIHEHUsSI ~ 3aKOHA  WHepLUd B
pa3IMUHbIX CUCTeMaX OTCYETa.
HabsroieHue u 006CyxieHre MeXaHnUeCKUuX
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YckopeHne cBOOOJHOTO
nazienys. [IBr>keHye TijlaHeT
BOKpyr CosHua. ITepBas
KOCMUYECKasi CKOPOCTb.

HeBecomMocTs 1 neperpysku.

PaBHOBecue MaTepuaIbHOM
TOUKU. AOGCOIOTHO TBEPOE
Tes10. PaBHOBecue TBEPAOTO
Tesa C 3aKperyieHHOW OChbIO
BpaieHusi. MOMEHT CHJIbI.
LeHTp TsKECTH

SIBJIEHUM, TIPOUCXOASAIINX B CUCTEMe OTCYETa
«Tenexxka» rpu eé paBHOMepPHOM

Y YCKOPEHHOM /JBU)KeHUU

OTHOCUTEJIbHO KabrHeTa (U3UKHU.

[leicTBYSI C BEKTOpaMH CHJI: BBIMIOJTHEHHE
3a/laHUM 110 CJIOXKEHUIO Y BBIYMTAHUIO
BEKTOPOB.

HabnroseHre w/vumv rpoBe/ieHre OTIbITOB,
[IeMOHCTPUPYIOLIUX 3aBUCUMOCTb YCKOPEHYs
Tejla OT MPWIOXKEHHOM K HEMY CHUJIbl ¥ MacCChl
TeJa.

AHanu3 u 00bsICHeHe SIBJIeHUI

C UCII0/Ib30BaHUEM BTOPOTr'0 3aKOHa
HerotoHa. PelieHue 3a7,a4 ¢ UCIIO/Ib30BaHHEM
BTOPOro 3aKOHa Hbr0TOHA U mpaBu/ia
CJIO’KEeHUSI CUJL.

OrnpeeneHue KECTKOCTU NPYKUHBI.

AHanu3 cutyaiui, B KOTOPbIX

HabJsrojatoTCs yrpyrue Aedopmaiivu, U ux
00BsiCHeHUe

C UCII0/Ib30BaHueM 3akoHa ['yka.

Pelienne 3azjau ¢ MUCII0/1b30BaHNEM

3akoHa ['yka.

WccnenoBanue 3aBUCMMOCTHY CUJIBI TPeHUS
CKOJIb)KEHHUS OT CUJIbl HOPMAa/IbHOTO
naBieHus. O06CyKaeHre pe3y/bTaToB
YCCJIeJOBaHUs.

Ornpefienenue Ko3dduiiyieHTa
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TPEHUSI CKOJIbXXEHUSI.
V3mepeHue CUJIbI TPEHUSI TTOKOSI.
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PelieHue 3a/1au C UCMO/b30BaHUEM
dbopMyJIbl [i/1s1 CUJIbl TPEHUS CKOJIb)KEHUSI.
AHanu3 IBUKeHHUs TeJl TOJIbKO TOJ
JeMCTBUEM CUJIbI TSDKECTH — CBOOOIHOTO
naZieHusl.

OObmbsicHeHHe HE3aBUCUMOCTU

yCKopeHusi CBOOOAHOTO Ta/ieHust OT
MacchlI TeJa.

O1leHKa BeJIMUMHBI CUJIbl TATOTEHUS,
JeUCTBYIOLEN MeXIy JIBYMSI
TesamMu (/711 pa3HbIX Macc).

AHanu3 ABWKeHHs1 HebeCHbIX

Tes MoJ, AeUCTBUEM CHUJIbI

TATOTEHUsI

(c ucrosib30BaHMEM

JOTIOJTHUTETbHBIX UCTOUHHUKOB
MH(pOpMaLUn).

PelieHue 3a/1au C UCMO/b30BaHUEM
3aKOHa BCEMUPHOI0 TATOTeHUS U
(dbopmybl

[T pacyéTra CUJIbI TSHKeCTH.

AHann3 OpUruHaJIbHOIO

TeKCTa,

OIMMCHIBAIOIIIErO MPOSIB/IEHHUS 3aKOHA
BCEMUPHOTO TSATOTEHUSI; BLITIOTHEHHE
3a/laHUM T10 TEKCTY (CMBIC/IOBOE UTEHHE).
Habntogenue u 06CcyskeHre OMbITOB

110 U3MEHEHHI0 Beca TeJia Ipu
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YCKOPEHHOM [IBW)KEHUHU.

AHanu3 ycioBUM BO3HUKHOBEHUS
HEBECOMOCTH U MeperpysKu.

Perienue 3a/1au Ha oripefiesieHHe Beca Tesia
B Pa3/IMUHbIX YCJIOBUSIX.
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AHanus cus, JeUCTBYIOLINX Ha
TeJI0, TIOKOsII|eecs Ha OIope.
OripefienieHue 1[eHTPa TSPKECTU pa3IMUHbIX Tesl

1.3.

3aKOHBI COXpaHeHUs!

10

Nwmnysnibe Tesa. Mi3smeHeHue
uMITy/ibca. UMmyJsibC CUBI.
3aKOH COXpaHeHus
vMIyJbca. PeakTuBHOe
JBIDKEHUeE.

MexaHnueckasi pabora 1
MOIIHOCTh. PaboTa cus
TSDKECTH, YIIPYTOCTH,
TpeHus. CBS3b SHEPruu U
paboTel. [ToTeHI[MaMbHAsS
SHEPrus TeJa, MOAHATOr0
HaJl IOBEPXHOCTHIO 3eMJIU.
IToTeH1anbHasA 3Heprus
CKaToOW MPY’KUHBI.
Kunetuueckasi sHeprus.
Teopema 0 KHUHETUUECKOM
SHepruu. 3aKOH COXpaHEeHUst
MeXaHWUYeCKOU SHepruu

Habmtomenne u 00Cy>KaeHuHe OIbITOB,
JeMOHCTPUPYIOIIUX Tlepefiauy

HUMITy/TbCa

TIpU B3aUMO/JeHCTBUU TeJl, 3aKOH COXpaHeHUsI
WMITyJIbCa TIpY aOCOMIOTHO yTIIPYTOM M
HEYNPyTroM B3aUMOZIeNCTBUU Tel.

AHanu3 cuTyaluuu B OKPY>Karolller >KU3HU

C UCTOJIb30BaHUEM 3aKOHA COXpaHeHUsI
MMITyJIbCa.

Pacrio3HaBaHue sBieHUst

PEeaKTUBHOTO JBW)KEHUSI B TIPUPO/ie U
TeXHUKE.

[TpumeHeHre 3aKOHa COXPaHeHUs] UMITYJIbCa
JJ1s1 pacuéTa pe3y/IbTaTOB B3aUMO/IeliCTBUS Tel
(Ha MprMepax HeyIpyroro B3auMo/|elCTBUS,
yIPYroro LieHTPaabHOT0 B3aUMO/IelCTBUS
JBYX OZIMHAKOBBIX T€JI, OJJHO U3 KOTOPBIX
HEeMO/IBMKHO).

Peluienue 3a/1au C UCMO/b30BaHUEM

3aKOHa COXPaHeHUsI UMITYJIbCa.
OmnpezeneHue paboThI CHJTbI
yOpYyrocTd TIpU TIOABEMEe Tpy3a C
WCII0/Ib30BaHWEM  HeTOJBW)XXHOTO U
Mo/ABWKHOTO  6/I0KOB.  M3mMepeHMe
MOILIHOCTH.
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V3mepeHnre NMoTeHLMalbHOU SHEPTUH YIIPYTO
Ae(OpMUPOBaHHOU MPY’KUHBI.
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V3mMepeHre KUHETHUECKOU SHEPTUU TeJia

T0 IJIMHE TOPMO3HOT0 Ty TH.
OKCrepvMeHTa/IbHOe CpaBHEHWE U3MEeHEeHHs
MOTEeHLIMa/IbHOU M KUHEeTUUEeCKOW SHepruu Tesa
TIpY ABWKEHUU M0 HAK/TIOHHOM MJI0CKOCTH.
JKcrepuMeHTa/ibHasi TIpoBepKa

3aKOHAa COXpaHeHUs MeXaHUUeCKOn

9HEepruu Mpy CBOOOHOM I1a/IeHHUH.
[IpumeHeHVe 3aKOHa COXpaHeHHUs
MeXaHUYeCKOW SHepruu JJisi pacuéTta

MOTEHL[Ma/IbHOU U KUHETUUECKOW SHEPrui TeJa.

Pemienue 3a/1a4 C UCII0/Ib30BaHKEM 3dKOHd
COXpdHEHUA MeXaHHUuecKomn SHEpruu

Utor

0 T0 pasfieny

40

Pa3zen 2. MexannuecKue Ko/ie0aHus ¥ BOJTHbBI

2.1

MexaHuueckue
KOJie0aHus

7

KosiebarenbHoe JBMDKEHUE.
OCHOBHBbIE XapaKTePUCTUKU
KosiebaHuii: epro/,
4yacToTa, aMIUTUTY/A.
MaremaTHUeCKuii 1
TIPY>KUHHBINA MasiTHUAKU.
[IpeBpailieHue s3Hepruu
Tpy KoJiebaTelbHOM
JBIDKEHUH.

3aryxarorue KosebaHusl.
BbIHYXZIeHHbIe KoJsieOaHUs.
Pe3onanc

HabutroieHue KosiebaHui 10/ IeMCTBUEM CHTT
TSDKECTU U YIIPYTOCTU 1 0OHapy KeHHe
10/10OHBIX KOiebaHUi B OKPY»KaloIl[eM MHPE.
AnHanu3 KosiebaHuii rpy3a Ha HUTU U

Ha rpy>xuse. OnipeziesieHue

YaCTOTHI

KoJsie0aHH MaTeMaTHUeCKOro U
MPY>KUHHOT'O MasiTHUKOB.

Habmonenne u o6bscHeHHe

SIBJIeHUsI pe30HaHca.

KWccnemoBanye 3aBUCHMOCTH TIepHO/IA
KOJ1e0aHui MOJBEIIeHHOr0 K HUTH

rpy3a OT JJIMHbI HUTH.

75



denepanbHas pabouast mporpaMmma | @usuka. 7—9 Kmacce! (6a30BbIH

[TpoBepka HE3aBUCHMOCTHU TlepHoa KoJiebaHui
rpy3a, MOZBEIIEHHOTO K JIEHTe, OT MacChl Tpy3a.

Habntopenune u 00CyKaeHuHe OIbITOB,
J€MOHCTPUPYIOIIMX 3aBUCHMOCTb ITepUo/a

KoJiebaHu IMMPY>XUHHOI'O MdATHHWKA OT MdCCBI

rpy3a U )KECTKOCTH TIPYKUHBI.
[IpumeHeHue MaTeMaTh4ecKoro

MPY’KMHHOTO MasiTHUKOB B KauyeCTBe MOJeseu
JJisT  OTMCaHusl KojiebaHWi B OKpYy’KaroIliem

MHupe.

Pertienue 3a7iau, CBsI3aHHBIX C BHIUMC/IEHUEM
W OLIeHKOU YaCTOThI (mepuoga)
KosiebaHu

H3mepeHue yckopeHusi c60600H020 NAOeHUsl

2.2

Mexanuueckue
BOJIHBI. 3BYK

MexaHunyeckue BOJIHBL.
CBolicTBa MeXaHUYECKHUX
BOJIH. [Ipozio/ibHBIE U
TrioriepeuHble BOIHBI. JIMHa
BOJIHBI U CKOPOCTH eé
pacripoCTpaHeHusl.
MexaHu4yeckre BOTHbI

B TBEPOM Tejie,
CeMCMUUEeCKre BOJTHBI.
3BYK. [ DOMKOCTH 3ByKa 1
BbICOTa TOHA. OTpakeHue
3ByKa. MIH(pa3ByK u
yIbTPasBYK

OOHapyskeHHe W aHa/IN3 BOJTHOBBIX
sIBJIEHUN B OKPY>KaloIlleM MUpe.
HabntoeHre pacripocTpaHeHust
TIPO/I0J/IbHBIX U MOTepeYHbIX BOJIH (Ha
MO/Jie/ih) U

oOHapy’keHUe aHaJIOTUYHBIX BUJIOB

BOJTH B TNpHpo/ie (3BYK, BOJIHbI Ha BO/ie).
BblunciieHre /TMHBI BOJTHBI U CKOPOCTH
pacnpoCcTpaHeHUs! 3BYKOBBIX BOJIH.
OKCrepyMeHTaJIbHOEe Orpe/iesieHre FPaHMUL]
YaCTOTHI C/IBIIMMBIX 3BYKOBBIX
Kosie0aHMiA.

Habiro/jeHure 3aBUCUMOCTH BBICOTHI 3ByKa
OT YaCTOThI (B TOM UuCJIe, C
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HCTI0/Tb30BaHHUEM MY3bIKaJTbHBIX
VMHCTPYMEHTOB).

Habmonenne v o0bsICHeHUe SIBJIeHUS
aKyCTHUeCKOr0 pe30HaHca.
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AHanu3 OpUrvHaJbHOIO TEKCTa,
MOCBSILLEHHOTO MCMOJIb30BAaHUIO 3BYKa (WU
yJIbTpa3ByKa)

B TeXHUKe (3XO00KaLus, YJIbTPa3BYK

B MeJJLIMHE U [Ip.); BbIMIOJIHEHHE

3a/IaHUM 110 TEKCTY (CMBICJIOBOE UTEHUE)

Wtoro no paspeny

15

Pa3pen 3. J/1eKTpoMarHuTHOE 110JIe ¥ 3/IEKTPOMAarHUTHbIE BOJIHBI

3.1

OJIeKTPOMarHMTHOe
Tiosie u
3/1eKTPOMAarHUTHbIE
BOJIHBI

6

DJIeKTPOMarHUTHOe T10JIe.
D1eKTPOMarHUTHbIE BOJIHBI.
CBolicTBa
371eKTPOMarHUTHBIX BOJTH.
[ITkana 371eKTPOMarHUTHBIX
BOJIH. Mlcnio/ib30BaHMe
371EKTPOMarHUTHBIX BOJIH
JI/IS1 COTOBOU CBSI3U.
DeKTpOMarHuTHasi mpupo/ia
cBeta. CKOpPOCThb CBeTa.
BosHoBBIe cBOMCTBA CBeTa

[TocTpoeHue pacCyXeHuH,
000CHOBBIBAIOIINX B3aUMOCBSI3b
3JIEKTPUUYECKOT0 U MarHUTHOTO TIOJIeM.
OKCIepuMeHTa/IbHOe U3ydyeHne

CBOMCTB 3/IeKTPOMarHUTHBIX BOJIH (B

TOM YKCJIe C TIOMOLL[bI0 MOOU/IEHOTO
TeseoHa).

AHanu3 peHTreHOBCKUX

CHUMKOB YeJI0Be4YeCKOro

OpraHu3Ma.

AHanu3 TeKCTOB, ONMUCHIBAOLIUX MPOSIBJIEHUS
3JIEKTPOMAarHUTHOTO U3/IyYeHHsl B IPUPO/JE:
JKUBbIe OpPraHW3Mbl, U3/TydeHus HeOeCHbBIX
Tes1 (CMBICJIOBOE UTEHHE).

PacriosHaBaHue 1 aHanu3 pasiMyHbIX
TIPUMEHEeHUM 371eKTPOMarHUTHBIX

BOJIH B TeXHHUKe.

N3yueHne BOTHOBBIX CBOMCTB CBeTa.
Perenue 3azau ¢ ucnosib3oBaHueM (Gpopmyi
[/ CKODOCTH 3/1EKTPOMarHUTHBIX BOJIH,
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JUTUHBI
BOJTHBI 1 YaCTOTHI CBETA

WToro 1o paszeny
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Pa3pen 4. CBeToBbBIE AB/ICHUSA

4.1

3aKOHBI
pacrnpoCcTpaHeHus
cBeTa

JIyueBast MoJe/ib CBeTa.
WcTouHuku cBeta.
[IpsimoMHerHOe
pacripocTpaHeHue CBeTa.
3atMmenust CosHua v JIyHBL.
Otpaxenue cBeta. [Inockoe
3epkKasio. 3aKOH OTpakeHusl
cBeTa.

[IpesiomsieHune cBeTa. 3aKOH
rpesiomsieHUs ceta. [1oHoe
BHYTPEHHee OTpakKeHue
csera. Vcnionb3oBaHue
TI0/THOT'O BHYTPEHHEr 0
OTPa’KeHHUs B ONTUUECKUX
CBETOBOZAX

HabJtto/1eHue OTbITOB, eMOHCTPUPYIOIIAX
siBJIeHU€ TIPSIMOJTUHEHOTO
pacrpocTpaHeHus CBeTa (BO3HUKHOBEHUE
TE€HU U MOJIyTeHN),

Y UX UHTeprpeTaLnus C

WCII0/Tb30BaHMEeM MOHSTUSI CBETOBOTO

Jyya.

OO6mbsicHeHHe ¥ MO/Ie/TMPOBAHKEe COJTHEUHOTO
Y TYHHOTO 3aTMEHUH.

VccnepoBaHue 3aBUCUMOCTH yTJjia

OTPa’>kKeHHs CBETOBOI'O Jiydd OT yIJia IIaJleHHs.

W3yueHune CBOMCTB N300pa’keHYsI B

TIJIOCKOM 3€pKalie.

Habmonenre u 00bsICHEHHE OITBITOB

T10 TTOJTyYEeHHI0 U300payKeHHI B BOTHYTOM

Y BBIITYK/IOM 3epKajiaX. HabmomeHve u
00BsICHEHHE OTIBITOB T10 TIPEJIOMJ/IEHHIO CBETa
Ha FPaHMIIE PA3/IMUHBIX CPe/l, B TOM UHCIIe
OITBITOB C TIOJTHBIM BHYTPEHHUM
OTPa’KEHHEM.

ViccnegoBaHue 3aBUCMMOCTH yTJjia
TIpeJIOMJIEHUSI OT yTJIa MaJieHusi CBeTOBOTO
JTyya Ha TPaHULIe «BO3AyX—CTEK/IO».
Pacro3HaBaHHe sIBJIeHUI OTPa)KeHUs 1
TIpeJIOMJIEHHS CBETA B ITOBCEHEBHOM XKU3HH.
AHanu3 u 00bsICHeHUE SIBJIEHUS
OTNITUUECKOT'0 MUpaXka.
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Perenue 3d4/1d4 C MCII0/Ib30BdHKMEM 3dKOHOB
OTPa’>KE€HHUS U MIpeJIOMJ/IEHHA CBeTd
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4.2 | JIuH3BI ¥ ONITUUECKHEe 6 JIun3a. Xog nyueii B iuH3e. | [TosmyueHue n300pa’keHui C TIOMOIL[BIO
IpUOOPEI Orntrueckasi cucrema cobuparolieii U paccerBarolel JIMH3.
doToanmnapaTa, MUKpockona | OmnpejeneHre (POKYCHOTO PaCCTOSIHUS U
v Tesieckora. ['1a3 Kak OTITUYEeCKOU CU/Tbl COOMparoIiel JTMH3bI.
OINTHYeCKas CUCTeMa. AHanu3 yCTpOWCTBA U NMPUHLUIIA JeUCTBUSA
bnv3zopykocTs u HEKOTOPbIX OMTHUUEeCKUX TIPUOOPOB:
[la7TbHO30PKOCTh doToarnapata, MUKPOCKOTIa, Te/leCKOIIa.
V3yueHue Mozienu rj1a3a Kak ONTUYeCKOU
CUCTeMBbI. AHa/N3 SIBJIEHUU
6/TM30pYKOCTH U [Ia/IbHO30PKOCTH,
TIPUHLIUIIA 1eCTBUS
OUKOB
4.3 | PasnokeHue 6emoro 3 Pa3noxxeHue 6eoro ceeta Habmtonenue pa3noxeHust 6esoro
CBeTa B CIIEeKTP B criekTp. OnbiTel HbIOTOHA. | CBeTa B CHEKTP.
C/o>KeHHe CIieKTpabHbIX HabstoieHue v 00bsiCHeHe OTTbITOB
LBeTOB. lucnepcus cBeta 110 TI0/Ty4eHHto 6esioro cBeTa Mmpu
CJIOXKEHUM CBeTa Pa3HbIX L[BETOB.
[TpoBegeHue 1 06BsICHEHNE OTBLITOB
10 BOCIIPUATHIO LIBETa NPEJMETOB IIPU UX
Hab/Io/IeHnu uepe3 [{BeTOBbIe
GbUIbTPHI (LIBETHBIE OUKH)
Wtoro no pasgeny 15
Pa3gen 5. KBaHTOBBIE IB/ICHUS
5.1 | Ucnyckanue u 4 Omneitel Pe3epdoppa u Ob6cy>xaenue 1ienu omnbiToB Pe3epdopaa

ImorJioiieH"ue cBeTa
dTOMOM

IJIaHETAPDHAA MO eJ/Ib dTOMA.

Mogesns atoma bopa.
Ncnyckanue U norsoieHue

1o nccjaeaqoBaHUO aTOMOB,

BbIABHM)KEHHE

THUITI0TE3 O BO3MOXKHBIX pe3yJjibTdTdX OITLITOB

B 3dBUCHMMOCTH OT ITPpeAIiojaraémMoro CTpoeHus
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cBeTa aTOMOM. KBaHTHI.
JIuHeWyaTble CIeKTPbI

aTOMOB, (hOpMYy/IMpOBaHKe BLIBO/IOB

13 pe3y/IbTaTOB OITbITOB.

OO6cyxaeHre POTHBOPEeUNi TiJlaHeTapHOU
MO/Ie/T1 aTOMa U OCHOBAHWM A1Jis1 TUTIOTe3bI
Bopa o crairoHapHBIX opoUTax

3/1eKTPOHOB. HabJito/ieHre CIiIoNIHbIX U
MHEeNUaThIX CTIEKTPOB M3/TyueHust

pa3/IMUHbIX BeIlleCTB.

OOBsicCHeHHWe TMHeNYAThIX CTIEKTPOB U3/TyUeHusT

5.2

CTpoeHue aTOMHOI0O
Afpa

PairioakTUBHOCTD. AJb(a,
6eTa- ¥ raMMa-U3/TyueHwUs..
CTpoeHue aTOMHOTO sifjpa.
HyxknoHHast Mmozenb
aTOMHOIO sifipa. V130TomsI.
PagnoakTrBHBIE
ripeBpaileHus. Ileprof
Tostypacriazia aTOMHbIX
sazep

Ob6cyxIeHre BO3MOYKHBIX TUITOTE3 O
MOJle/IsIX CTPOeHus siipa.

OnpejesieHre cocTasa sifiep o 3a/laHHbIM
MacCCOBBIM U 3apsiIOBBIM UKC/IaM U

TI0 TI0JIOXKEHUIO B MepUOIuUecKoi
CUCTeMe 37IeMeHTOB.

AHanu3 W3MeHeHHsi COCTaBa fjpa U
€ro TOJIOKeHUsI B MepUOJAYeCKOU
CUCTeMe TIPU &-PaJJuOAaKTUBHOCTH.
VccnenoBaHue TPEKOB O-UaCTHUL] T10
rOTOBBIM (hPOTOrpaUsIM.

OObHapy>keHHe U U3MepeHre
paJIMaliMOHHOTO (JOHA C TOMOILIBIO
Jl03UMeTpa, OL[eHKa ero MHTeHCUBHOCTH.
AHann3 6uooruUecKux

M3MeHeHUM, MPOUCXOASIIUX TI0]
JeNCTBUEM paZIMOaKTUBHBIX

W3J/TyYeHUM.

Vcrnonb3oBaHue paZiIiOaKTUBHBIX U3/TyUeHUN
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B MeJIULIUHe
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5.3 | AxepHble peakiuu 7 AnepHble peakiyu. 3akKoHbl | PerieHue 3a/1au C UCTIO/Ib30BaHUEM
COXpaHeHUs 3apsl0BOro U 3aKOHOB COXPaHEHWsI MaCCOBBIX U
MaCcCOBOI'0 Uuces. JHeprus | 3aps0BbIX YKMCesl Ha OrpeiesieHre
CBSI3U aTOMHBIX s7iep. pe3y/IbTaTOB S/IePHbIX PeakLUii; aHaIn3
CBsI3b MaCChl ¥ 3HEpPIryu. BO3MOJKHOCTU UJTM HEBO3MOXXHOCTHU
Peakijuu cuHTe3a U sIepHOM peakiuu.
[leJieHus szep. OLeHKa 3Hepruu CBs3u sgep C
VcTounuky 3Heprun CosHIla | UCI0J/Ib30BaHKeM (OpMyJibl DMHILITeHa.
v 3BE37. fAnepHas Ob6cy>x/IeHre TIepCIieKTUB WCTI0/Ib30BaHUS
SHepreTuka. [lercTBus yIIpaB/IsieMOro TepMOsiIepHOro CUHTe3a.
PaZiIM0aKTUBHBIX U3aydyeHuit | OBcyKzieHre IpeMMyILeCTB U 5KOI0TMYeCcKuX
Ha JKUBbIE OPraHU3Mbl 1po0JieM, CBSI3aHHBIX C SIZIEPHOM SHEPreTUKOU
Nroro no pasgpeny 17

IToBTOpHTE/ILHO-00001IAKIUI MOAY/TH

IToBTOpEHue U
0600111eHNEe
coJiep)KaHus Kypca
dbu3MKM 3a 7-9 Kacchl

9

Cucremarusauuys u
0000111eHIe TTPeIMETHOTO
cojiepKaHus U OTTbITa
nesiTe/IbHOCTH,
TIPUOOPETEHHOTO

NPy U3y4YeHUH BCero Kypca
(NZEIZI | OCHOBHOT'O
ob1riero obpa3oBaHus.
ITogroroBka K OCHOBHOMY
roCyZapCTBEHHOMY
3K3aMeHy TI0

bu3uKe a1

oOyyJarommxcs,
BLIOpABIIIMX 3TOT yUueOHbIH

BrimosiHeHWe yueOHBIX 3a[jaHUM,
TPeOYOIUX AeMOHCTpAI[UH
KOMITeTeHTHOCTeM,

XapaKTepU3yIOIUX eCTeCTBEHHOHAYUHYHO
I'PaMOTHOCTb:

— TIpUMEHEeHUsI TI0OTyYeHHbIX 3HaHUH
[JIsI HAYYHOTO O0OBSICHEHUS
bur3uueckux siBJIeHUM B OKpyKatolijei
npupo/ie,

B TIOBCE/IHEBHOM >KU3HU U BbISIBJIEHUS
(br3MUeCcKrX OCHOB psiZia COBPEMeHHbIX
TeXHOJIOTUH;

— TIpUMeHeHUsI OCBOEHHBIX
9KCIIePUMeHTaTbHBbIX YMeHUN
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npeamMeT

JJ1s1 UCCIIe0BaHusl (PU3NUYECKHX
SIBJIEHU, B TOM YMCJIe [/ IPOBEPKU
TUIOTe3
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Y BBISIB/IEHUS] 3aKOHOMEPHOCTEM.
Pemenne pacuéTHbIX 3a/1a4, B TOM 4nC/Ie
NIpeAroaratolX UCI0/Ib30BaHNe
(hM3MUeCcKHX MOZiesiel 1 OCHOBAHHBIX Ha
COZlep>KaHUU pa3/IMUHBIX pa3zesioB Kypca
(buU3MKU.

BeinosnHeHue u 3amyra rpynnoBbIX WIN
WH/IMBU/yaIbHbIX TIPOEKTOB,

CBSI3aHHBIX C COZlepyKaHueM Kypca

bU3uKU
Nroro no paspeny 9
OBLIEE KOJIMYECTBO 102
YACOB IIO ITPOTPAMME
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