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IMOACHUTEJ/IBHASA 3AIIMCKA

[Tporpamma 1o mpeaMety «@®u3MKa» Ha YpPOBHE OCHOBHOIO 00I1ero o0Opa3oBaHMS
COCTaBJ/ieHa Ha OCHOBe T10JIO’KeHUM U TpeboBaHMIA K pe3y/bTaTaM OCBOeHHs1 Ha 6a30BOM ypOBHe
OCHOBHOM 00pa3oBaTe/lbHOM MpOrpaMMbl OCHOBHOTO 00II[ero oOpa3oBaHusl, TIpe/[CTaB/IeHHbIX B
dI'OC OO0, denepanbHOM afANTUPOBAHHOM 00pa30BaTebHOM MPOrpaMMbl OCHOBHOTO
ob1iero obpasoBanus [ij1st c1aboBusAIIMX oOyyvatoluxcs (Bapuant 4.1 ®AOIT O0O0), a Takxke C
yuétom DefepanbHOM paboueli MporpaMMbl BOCTIMTAHUST M KOHLETILIUM TIpero/ilaBaHus yueOHOro
npeameta «dusnka».

Copep>kaHue TIpOrpaMMbl 10 (U3MKe Harpap/ieHO Ha (OpPMUPOBaHHE eCTeCTBEHHO-
HAyYHOW IPaMOTHOCTH OOyuaroL[UXCsl U OpPraHW3alyi0 W3yueHUsi (PU3MKK Ha [esTelbHOCTHOU
ocHoBe. B mporpamme 10 ¢HU3MKe YUWTHIBAIOTCS BO3MOYKHOCTH YyueOHOro TipeZiMeTa B
peam3atuy TpeboBannit @I'OC OOO K mlaHUpPYeMbIM JIMYHOCTHBIM W MeTarpeiMeTHbIM
pe3y/sbraTaM OOydYeHHs, a TakKe MeXIpPeJIMeTHbIe CBSI3M €eCTeCTBeHHOHAyUHBIX Y4eOHBIX
TIpe/IMETOB Ha YPOBHe OCHOBHOT'O 0011[ero 00pa3oBaHusl.

[Tporpamma 1o (u3MKe ycTaHaB/IMBaeT paclipejiesieHe yuyeOHOro MaTepuasa To rojam
oOyueHusi (Mo KJjaccam), TpejJiaraeT TMPUMEPHYIO T10C/Iel0BaTe/IbHOCTh H3YUeHUs TeM,
OCHOBAHHYHO Ha JIOTWKe Pa3BUTUS MPeJMETHOr0 COZepKaHUsl U yuéTe BO3PACTHBIX, 3PUTE/TbHBIX
Y MCUX0(hU3H0/IOTHUECKHUX 0COOeHHOCTEeH 00yJarouXCsl.

OO01as xapaKTepuCcTHKa yueOHOro npeamera « PU3uKa»

Kypc ¢pusnku — cructemoobpa3yromuii [jist eCTeCTBeHHOHAYYHbIX Y4eOHBIX TIPeZIMeTOB,
MOCKOJIbKY (PU3MUecKue 3aKOHBI Jie)KaT B OCHOBe TPOLIECCOB U SIBJIEHUM, M3ydyaeMbIX XUMUeH,
Ouosnoruei, actpoHoMuelt u (usnueckoli reorpadueii. du3nka — 3TO MpegMeT, KOTOPBIA He
TOJIbKO BHOCHUT OCHOBHOM BKJ/a/| B €CTEeCTBEHHOHAYUYHYI0 KapTHUHY MHpa, HO W TpeJ0CTaB/isieT
Haunbosiee sicHble 00pa3iibl IPUMEeHeHUsT HAyYHOr0 MeTo/ia MO3HaHUsI, T € Crocoba MoydeHust
JIOCTOBePHbIX 3HaHUM 0 Mupe. HakoHell, ¢r3rka — 3TO MpeMeT, KOTOPbIA Hapsiay C APYTUMU
eCTeCTBeHHOHAyUHBbIMM TIpeJAMeTaMH /IO/DKeH [laTb OO0ydJaroluMcsi TpejcTaBieHHe 00
yBJ/IEKaTeJbHOCTH HAyYHOr'O HWCC/e0BaHUSl U PaloCTH CaMOCTOSITe/IbHOIO OTKPBITUSI HOBOTO
3HaHMUS.

OpHa w3 T/IaBHBIX 3a7au (hrU3Uyeckoro oOpa3oBaHUs B CTPYKType 00Iero obpa3oBaHUs
COCTOUT B (JOPMUPOBAHUU €CTeCTBeHHOHAYYHOIN IPaMOTHOCTH U MHTepeca K HayKe y OCHOBHOM
Macchl 00yuaroIMxcsl, KOTOpble B JlajibHelIleM OyZyT 3aHsIThl B CaMbIX Pa3HOOOpa3HbIX chepax
JesiTelbHOCTU. HO He MeHee Ba)KHOMU 3a/iaueli sIB/IsSIeTCS BbISIBJIEHUE U TIOJTOTOBKA Ta/laHT/IMBBIX
MOJIOJBIX JIFOZIel [T TIPOZIO/DKeHWsT o0Opa3oBaHUSI U JajbHeHIeld TpodecCrOHaTbHON
JieTeILHOCTA B 00/1aCTH €CTeCTBeHHOHAYYHBIX UCC/IeJOBAaHUNA U CO3/IaHMM HOBBIX T€XHOJIOTUH.

CornacHO TIpUHATOMY B MeX/yHapoZHOM coobiiecTBe orpejerneHuto, «EcTecTBeHHOHayuyHast
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TPaMOTHOCTb — 3TO CIIOCOOHOCTb YesioBeKa 3aHWMaTb aKTHUBHYIO TDaKJAHCKYIO TIO3WLUIO TI0
001[eCTBEHHO 3HAUMMBIM BOIIPOCAM, CBSI3aHHBIM C eCTeCTBEHHbIMU HayKaMH, ¥ ero TOTOBHOCTh
VHTEepeCcoBaThCsl eCTeCTBEHHOHAYYHbIMU U/IeSIMU.

HayuyHo rpaMOTHBIA YeslOBeK CTPEMWUTCSI Yy4acTBOBaTb B apryMeHTMPOBaHHOM
obcy>kaeHur pobsieM, OTHOCSIIMXCS K eCTECTBEHHBIM HayKaM U TEXHOJIOTHSIM, UTO TpebyeT oT

Hero CIeAyHLMX KOMIIeTeHTHOCTe:

([} Hay4HO 00OBACHATD ABJI€HUSA,
[} OLleHMBAThb U ITIOHUMAThH 0CO0eHHOCTH Hay4UHOro uccjieaoBaHusd,
o HWHTEPINpPETUPOBATb [JaHHbIE W MWCIIOJb30BATH HadyUHbI€ [OOKd3aTe/JbCTBaA [Jid

T0JIyueHus BIBOJIOB.

N3yueHne ¢GU3MKM CrIOCOOHO BHECTH peIIaloIIyi  BKAag B (QOpMUpOBaHUe
eCcTeCTBeHHOHAyUHOH rPaMOTHOCTH 00YYaroIuXcsl.

Koppek11oHHO-pa3BUBalOIIHi MTOTeHI[Man yuebHOro npeaMeTa «Pusmnka» obecreurBaeT
TIpeoIo/ieHs] OOYYAIOLUMUCS  CeyIOIUX CIelUpUUecKuX TPYAHOCTeH, 00YyCIOBIeHHBIX

cs1aboBUzIEHHEM:
°® OTCYTCTBUE Yy TIO[ABJISIFOLIEr0 OOMBIIMHCTBA OOYUYaKOIMXCA BO3MOXKHOCTH

CaMOCTOATE/JIBHO H 6I:>ICTPO BBISABJIATE TIPU3HAKH (l)I/I3I/I‘-IECKI/IX 06'I:EKTOB, YCTaHaB/IMBATb

pe3y/bTaThl U 0COOEHHOCTH TIPOTeKaHHUs (PU3NUeCKUX TTPOL[ECCOB C TMTOMOIIIBIO 3PEHMST;
o 3aMe/I/IeHHOCTh Y (PparMeHTapHOCTb BOCIIPUSITUS, HEBO3MO>KHOCTb 1[€JIOCTHOTO

BOCIIpUATHUA pAOd O6’BEKTOB;

) Hec(hOpMHUPOBAHHOCTh UM UCKaXKeHHOCTh psifia Mpe/iCTaB/IeHuM;

° HU3KWM  ypOBeHb  Ppa3BUTHUS  MeJIKOW  MOTOPUKH, 3pUTeTbHO-MOTOPHOM
KOOD/IMHALIWY;

°® Y3KUH KPYro3op Y HEeAOCTAaTOUHBIA /i ONHMCAaHUS (U3NUYEeCKUX OOBEKTOB,

rnponeccoB 1 SIBJICHUI CJIOBapHLII\/JI 3dIr1ac;

() 6eJHOCTb BOOOpakeHUsl.

[TpeososieHWe yKa3aHHBIX TPYAHOCTeH [O/DKHO OCYIIECTBJSTHCS Ha KaXKOM YpOKe
yuuTe/IeM B MPOL[eCCe TPaMOTHO OPTaHU30BAaHHOM KOPPEKI[MOHHOW PabOTHI.

Ilesm1 u3yuenus yuedHoro npeamera «dusuka»

Llenu wu3yueHuss yuebHOro rmpegmera «®u3MKa» Ha YpPOBHE OCHOBHOTO O0OII[ETO

obpa3oBaHMS:



° nprobpeTeHre WHTepeca W CTPeM/ieHHs 00yuaroIuxcsi K HayYHOMY HW3yUeHHIO
TIPUPO/IbI, pa3BUTHE UX UHTE/UIEKTYa/TbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

() pa3BUTHe TIpeJCTaB/eHU O HayuHOM MeToJe To3HaHWs W (GOopMHpOBaHUe
WCCJIe/IOBaTeTbCKOT0 OTHOLLIEHUST K OKPY>KAIOLUM SIBJIEHUSIM;

° dopMHpOBaHHEe HAayuyHOTO MHPOBO33DEHHUS] KaK pe3y/jbTaTa W3y4deHUs OCHOB
CTpOeHUsI MaTepuu U (hyHIaMeHTaIbHbIX 3aKOHOB (WH3UKU;

) dbopMrpoBaHue TpeACTaB/lieHHWNd O poid GU3MKU [Jid  Pa3BUTUS  JPYTUX
€CTeCTBEHHBIX HayK, TEXHUKU U TeXHOJIOTHH;

° pa3BUTHE TIPe[CTaBIeHU O BO3MOXHBIX cdepax Oyzayier mpodeccuoHaTbHON

JesITeTbHOCTH, CBSI3aHHOW C (U3WKOM, TOJATOTOBKA K JajbHeilieMy OOy4YeHHI0 B 3TOM
HarpaB/ieHUH.
IocTwkeHWe 3TUX lieield Ha YPOBHE OCHOBHOIO 00Iiero oopa3oBaHMs 00eCreurBaeTCst

pelleHreM C/leyIoLKX 3a/4a4:

(] npuobpeTeHre 3HAHWN O AWCKPETHOM CTPOEHUM BeIeCTBa, O MeXaHUYeCKHUX,
TETJIOBbIX, 3/IEKTPUUECKUX, MarHUTHBIX U KBAHTOBBIX SIB/IEHUSIX;

(] npuobpeTeHHe YMEHHWM OMNKMChIBATb U OOBSACHATH (PU3MUECKUE SIBIEHUS C
WCII0/Tb30BaHKEM TOTyUeHHBIX 3HaHUM;

(] OCBOEHHE METO/IOB pellleHusl NMPOCTeHIINX pacyeTHbIX 3a/lau C HCI0J/Ib30BaHUEM
bu3nueckrx Mozesneli, TBOPUeCKUX U MPaKTUKO-OPUEeHTUPOBaHHbIX 3a/1ay;

® pa3BUTHE yMeHWH HaO/OfaTh TIPUPOJHBIE SIBJIEHHUST W BBITIONHATL  OTIBITHI,

naboparopHble  paboOTBl M JKCIIePUMEHTalbHble  WCC/IEAOBAaHMSI C  WCIIOJIb30BaHHEM

M3MepUTe/IbHBIX PUOOPOB;

® OCBOEHHe TIPUeMOB PaboThI ¢ HHbOpMaIHel hHU3UUECKOT0 COiepyKaHus, BK/IIOUast
WHPOPMALIMI0O O COBPEMEHHBIX AOCTWKeHHWSX (U3MKW; aHalii3 W KPUTHUECKOe OlleHWBaHHe
VMH(pOopMaLy;

() 3HAaKOMCTBO €O cdepamMu TpodeccCroHaIbHON JesTeTlbHOCTH, CBSI3aHHBIMU C

(U3UKONM, U COBpPeMEHHBIMM TeXHOJIOTHSIMH, OCHOBAHHBIMM Ha [JOCTWKEHMAX (PU3NYeCKON
HayKU.

KoppekijoHHble 3a7auu:

[} Pa3Butne 3PUTEJIbHOT'O, 3pUTE/IbHO-0CA3dTE/IbHOT'O U CJTYXOBOT'O BOCITIPUATHA.

[} PasButue MPOKW3BOJJIBHOI'O BHUMdHMUA.



() Pa3BuTHe 1 KOppeKLUs MaMsITH.

) Pa3BuTHe 1 KOppeKLYsl MbICJIUTE/ILHOU [1eITeTbHOCTH.

() [Tpeogonenue BepOamm3ma.

) Pa3BuTHie MOHOIOTMYECKOH peuu.

() OoborainieHye akTUBHOTO M TIACCUBHOTO C/I0Bapsi, JOPMUPOBaHKE HOBBIX IMOHITHH.

() @®opMrpoBaHUe HaBbIKOB 3PUTE/IBHOIO, 3PUTEIbHO-0CS3aTe/IbHOIO U CIIyXOBOIO
aHa/mM3a.

() dopmHpoBaHWe  HABBIKOB  0OCs3aTe/bHO-3DUTENLHOTO  00C/iefioBaHUST U

BOCIIDUSITUSL  [IBETHBIX WM  4epHO-0esbix  (KOHTPACTHBIX) — pesbeHBbIX — K300pakeHUi

(wimrocTpalui, cxem, MakeTOB, UepTeXXHbIX PUCYHKOB, rpaMKOB U T.I1.).

(] dopMrpoBaHWe CIlel[Ma/lbHBIX TpUeMoB  obOcrenoBaHusi W U300pakeHUs
M3y4yaeMbIX 00BEKTOB JOCTYIHBIMU CIIOCOOaMM.

) dopMypoBaHMe, YTOUHEHHWe WM KOpPpeKLMsl TpejCTaB/eHUld O MpeiMeTax U
TrpoLjeccax OKpy>Karoliei JeiCTBUTeIbHOCTH.

o PaszBuTne Mesnkoi MOTOPHKHU U BPHTEHLHO-MOTOPHOﬁ KOOpAWHallhH.

(] CoBeplLeHCTBOBaHUE YMEHUSI 3pDUTEIbHONM OPUEeHTUPOBKU B MUKPOTIPOCTPaHCTBeE.

Mecto yueoHoro npegmera «PU3MKa» B yUeOHOM IJIaHe

B cootBetctBun ¢ ®I'OC OO0 ¢u3vka sBsieTcs: 006s13aTebHBIM TIPeAMETOM Ha YPOBHe
OCHOBHOTO 001ero obpa3oBanusi. [laHHasi MporpamMMa TpefycMaTpyBaeT u3ydeHue (HU3UKU Ha
6a3oBoM ypoBHe B o0beMe 238 uacoB 3a Tpu roga (Bapuant 1 AOOIT OOO) - obyueHus 110 2
yaca B HeZle/lio B 7 ¥ 8 Kilaccax 1 110 3 U B HeJieslt0 B 9 Kiacce.

COJEPXAHUE YUYEBHOT' O ITPEJIMETA «®U3NUKA»

7 Kj1acc

Paszgen 1. ®u3uka U ee po/ib B N03HAHUH OKPY)KalLero Mupa.

®dusnka — Hayka o mnpupoge fBnenHusi mipupoabl (MC1l) ®usuueckue sBAEHUS:
MeXaHUYeCKHe, TeIJIoBble, 3IeKTPUUeCKUe, MarHUTHbIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BenMuMHBL V3mepeHve ¢u3nueckux BennunH. ®dusnyeckue MpUOOPHI.
[TorpewmHocTs U3MepeHuii. MeXxayHapoJHasi cicTeMa eIMHUL.

Kak ¢usmuka u apyrve ecrecTBeHHble HayKu M3yuyarOT MpUPOAY. EcTecTBeHHOHay4HbIMN

MeTO[, IIO3HAHHUA: Ha6H}OA€HI/Ie, MMOCTaHOBKAa HAYYHOI'O BOIIPOCAd, BBIABM)KEHHE THIIOTE3,



SKCIIEPUMEHT 110 TIPOBEPKe THUMOoTe3, 00bsicHeHHMe HabmogaeMoro sBieHus. OmmcaHue

¢bu3MUeCKrX sIBJIEHUI C TIOMOILLbIO MO/IeNel.

JemMoHCTpaLu.
1. MexaHuyueckue, TeIioBble, 371eKTPUUeCKHe, MarHUTHbIE, CBETOBBIE SIBJIEHUS.
2. dusnueckue MpPUOOpPHI W TIpOIielypa TMPSIMBIX W3MepPeHWl aHa/lOrOBBIM M

1ppoBLIM TIPHOOPOM.

JlabopaTopHble pabOThI U OTIBITHI.

1. OrmipeiesieHyie LieHbI Jle/leHUsI IIKasbl H3MepUTeIbHOro pubopa.
2 V3mepeHune pacCTOSTHUN.

3. M3mepeHne ob6beMa )KUAKOCTH U TBEPAOTO Tera.

4 OnpepiesieHre pa3MepoOB MaJlblX TeJl.

5. V3mepeHure TemriepaTypbl MpU TOMOILIU >KUJKOCTHOIO TepMOMeTpa W JaTyuKa
TeMIiepaTyphbl.

5. [TpoBefeHMe UCCeOBaHMs TI0 TMPOBEPKe TUIOTe3bl: Aa/IbHOCTD T0JieTa I1apuKa,
OpOILIeHHOTO TOPHU30HTA/ILHO, TeM 00Jbille, UeM OOJIbIIle BBICOTA TTyCKa.

Pazpgen 2. IlepBoHava/ibHbIE CBeJIeHUSI 0 CTPOEHUM BellecTBa.

CTpoeHue BelllecTBa: aTOMbl W MOJIeKy/bl, UX pa3Mepbl OMbIThI, [JOKa3bIBalOIe
JUCKPEeTHOe CTPOeHue BellecTBa.

NewxeHne uactul] BemectBa CBsA3b CKOPOCTU [IBW)KEHHUS YaCTUL] C TeMIlepaTypoi
BpoyHoBCcKkoe pBwkeHue, auddysuss B3aumojelicTBe 4YacTWl] Bell[eCTBa: TIPUTSDKeHUE U
OTTaJIKUBaHUe.

ArperaTHble COCTOSIHUSI BeIlleCTBAa: CTPOeHHEe Ta30B, JKUAKOCTe U  TBep/bIX
(kpucTauIiueckux) Ten. B3avMOCBSI3b MeXy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHO-MOJIEKY/ISIpHbIM CcTpoeHreM. OcOOeHHOCTH arperaTHbIX COCTOSHHM
BO/IbI.

JeMoHCTpaLmu.

1. HabsroieHrie 6pOyHOBCKOTO [IBHKEHUS.

2. Ha6mogenue auddysum.

3. Habnromenue siBneHuii, OOBSICHSIOUIUXCS TIPUTSDKEHWEM WM OTTaKHUBaHUEM
YyacTul] BeljecTa.

JIabopaTopHble pabOThI U OTIBITHI.

1. O1jeHKa liaMeTpa aToMa MeTO/IOM PsifioB (C McIoib3oBaHueM (oTorpaduii).
2. OTBITEI TI0 HAOJTIOZEHUIO TETVIOBOTO PACIIMPEHHS T'a30B.
3. OTBITHI TIO 0OHAPY>KEHHIO JeHCTBUSI CHJT MOJIEKYJ/ISIPHOTO TIPUTSDKEHMSI.

Paspen 3. /IB>keHue U B3aMMOJeNCTBHE TeJl.



MexaHuyeckoe [BWwKeHUe. PaBHOMepHOe U HepaBHOMepHOe [BkeHHe. CKOpOCTb.
CpeHssi CKOPOCTh IIPY HepaBHOMEPHOM [IBWKeHUU. PacueT IyTH U BpeMeHU /IBUKeHUS.

flBneHve vHepLMU. 3aKOH WHepLMM. B3aMMopelicTBHe Ten Kak INMPUUMHA W3MEHEeHUs
CKOPOCTH [BWXeHUs1 Tesl. Macca Kak Mepa MHEepPTHOCTHU Tesa. IoTHOCTH BemjectBa. CBsi3b
TUVIOTHOCTH C KOJTMYECTBOM MOJIEKYJI B /IMHHLIe 00bemMa BelecTsa.

Cuna Kak XapakTepuCTHKa B3aumozeucTtBus Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenne cunbl C MOMOLBIO AUHAMOMeTpa. fIB/ieHHWe TArOTeHUss U cuna TsbkecTu. Cuia
TsbKecTu Ha Apyrux mnaHetax. (MC) Bec tena. HeBecomocTb. Crio)keHWe CHUJI, HalpaB/IeHHBIX
1o ozfHoM npsiMou. PaBHopelcTByromjass cui. Cuia TpeHusl. TpeHHMe CKOBbXXEHUS M TpeHHe
nokos. TpeHue B ipupozie u TexHuke. (MC)

JemMoHCTpaLu.

1 HabnrogeHne MeXaHUUeCKOro ABMKEHHS TeJla.

2 V3mepeHune CKOPOCTY NIPSIMOIMHEWHOTO IBV)KEHUSI.

3 HabmtofeHue siByieHUsT MHEPLAU.

4. HabtozeHre u3MeHeHUs1 CKOPOCTH TTPU B3aUMO/IeHCTBUM TeJl.

5 CpaBHeHMe Macc 10 B3aUMO/IEMCTBUIO TeJl.

6 CrnoykeHue CWJI, HalpaB/IeHHbIX 110 OHOW TIPSIMOM.

JIabopaTopHbie pabOThI 1 OTIBITHI.

1. OnpefeneHre CKOPOCTYM PaBHOMEPHOTO /IBWKeHUs (I1apuKa B )XUJKOCTH, MOJeNN
3/IEKTPHUUECKOTr0 aBTOMOOM/IS U T.I1.)

2. OrmpefesieHrie  cpefiHe CKOPOCTH CKOJIB)KeHHWsT Opycka WM IIapydka II0
HaK/IOHHOM MJIOCKOCTH.

3. OrnpepiesieHyre IJIOTHOCTY TBEPZOTO TeJia.

4. OnbIThI, eMOHCTPUPYIOLL{ME 3aBUCHMOCTb pacTskeHUs (ZeopMaliin) Mpy>KUHBI
OT IIPUJIO’KEHHOU CHUJIBI.

5. OnbIThl, [AeMOHCTPUPYIOLUE 3aBUCUMOCTb CWUJIbI TPEHHUs CKOJIb)KEHHUsI OT Beca
Tesa U XapakTepa CONMpPUKaCaroIIUXCsl TOBEPXHOCTEM.

Pa3gen 4. /laB/ieHUe TBep/bIX TeJl, )XKUAKOCTEH 1 ra30B.

NaBnenue. CriocoObl yMeHbIIEHWS W yBe/JWueHWs JaBieHus. [laBrneHwe rasa.
3aBUCUMOCTH /IaB/IeHHs ra3a oT o0bema, TemriepaTypsl. [lepesada naByieHys: TBepAbIMU Te/laMy,
JKUJKOCTSIMUA U rasamMu. 3akoH [lackans. ITHeBMaTHueckue MalllvHbl. 3aBUCUMOCTH [aB/I€HUS
XUOKOCTM  OT raybuHbl. I'mapoctatnueckuit  mapagokc. CooOrjaroimecss  COCyAbl.
I'mppaBnrueckye MexaHU3MBI.

ATtMocdepa 3emnu u atmocdhepHoe AaBieHue. [IpUUMHBI CYI[eCTBOBAHUSI BO3AYIIHOMN

obonoukn 3emmu. OnbiT Toppuuesuiu. VM3mepeHue atMochepHOTO [JaBjieHUs. 3aBUCHUMOCTh
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aTMOC(epHOTO [IaBleHUS OT BBICOTHI HaJ, ypOBHeM Mops. IIpubopel a1 u3MepeHus
aTMOC(epHOro aB/IeHUs.

[eiicTBUe >KUAKOCTM U rasa Ha IIOTPY)KEHHOe B HHUX Tejlo Britankuparoias
(apxumenoBa) cuna. 3akoH Apxumesa. [1naBanue Ten. Bo3gyxoriaBaHue.

[JeMoHCTpaLyu.

1 3aBUCHMOCTD JlaB/ieHUs ra3a OT TeMIlepaTyphbl.

2 [Tepesaua fjaBeHUs )KUAKOCTbIO U Fa30M.

3. Coo01jarormmyecs: CoCyzpl.

4 I'mppaBnrueckuyt npecc.

5 [TposiBneHue fieiicTBUsI aTMOCGHEPHOTO JaB/IeHUs.

6. 3aBHCUMOCTh BBbITAJIKMBAOIIell CUIbl OT 00ObeMa TMOTPY)KeHHOM uacTdh Tejla U
TJIOTHOCTY KUJKOCTH.

7. PaBeHCTBO BbITA/IKMBAIOLLIEH CHJTbI BECY BBITECHEHHOM XKUJKOCTH.

8. YcnoBue 11aBaHUs Tesl: IJIaBaHWe WU IIOTPy)KeHue Tejl B 3aBUCHMMOCTU OT
COOTHOLIEHUS MJIOTHOCTEN Tesa U XKUJKOCTH.

JlabopaTopHblie pabOThI 1 OIBITHI

1. VccnemoBanve 3aBUCMMOCTH Beca Tejla B BOfie OT 00ObeMa TIOTPY>KEHHOH B

XKUIAKOCTb YdCTH TeJld.

2. OmnpejeneHre BbITAJKUBAOIEN CUbI, JAEWCTBYIOLEM Ha Teso, MOrPy>XeHHOe B
JKUJIKOCTb.
3. [IpoBepka He3aBUCHMMOCTH BBITAJKWBAIOLIEM CWIbIL, AEWCTBYIOLIEM Ha Telo B

XXUAKOCTH, OT MdCChI TeJld.
4, OHbITbI, AEeMOHCTpUpYKOIHE 3dBUCUMOCTDb BbITaHKHBaMMEﬁ CUJIBI, AEﬁCTBy}OH_[eﬁ

Ha Te/J0 B >XHUIAKOCTH, OT obbema HOFPY)KEHHOﬁ B XXHMJIKOCTb YdCTH Te/la M OT IIJIOTHOCTH

YKUJJKOCTH.
5. KoHcTpyupoBaHie apeoMeTpa WM KOHCTPYWPOBaHUe JIOAKU W OIpefiesieHHe ee
TPY30I10//beMHOCTH.

Pa3pen 5. PaGoTa 1 MOIHOCTH. JHEPrus.

Mexanuueckasi paboTta. MoOIHOCTS.

[TpocTele MexaHW3MBI: pblyar, O0K, HAK/IOHHAs TJIOCKOCThb. IIpaBUIO paBHOBeCHst
pbiuara. IlpumeHeHue TpaBU/a paBHOBeCHs pbluara K O/I0Ky. «30/10TOe TIpaBU/IO» MeXaHUKH.
KII[I mpocThix MexaHu3MoB. [IpocThie MeXaHH3MbI B OBITY U TEXHUKE.

Mexanuyeckas sHeprus. KuneTuueckasd M moOTeHLMa/nbHas SHeprus. IIpespaiijeHue
OJJHOTO BH/la MEXaHWYECKOU 3Hepryu B IPYrou. 3aKOH COXpaHEeHUs SHePruy B MeXaHHKe.

JemoHcTpaLuu



1. IIpyMepsl IPOCTBIX MeXaHU3MOB.
JIabopaTopHble pabOTHI 1 OMBITHL.
1. Omnpenenenve paboOThl CU/IbI TPEHUs TP PaBHOMEDHOM [BW)KEHUM Tesa IIo

TOPU30HTA/IbHOW MOBEPXHOCTH.

2. WccnenoBanue ycioBrAY paBHOBECHs pblyara.

3. N3mepenne KI1/ HaK/TOHHOM MJIOCKOCTH.

4. V3yyeHune 3aKOHa COXpaHeHUsI MeXaHUUeCKOM SHePrHyu.
8 kacc

Pa3pgen 6. TeryioBbIe iB/1I€HUS.

OCHOBHBIe N0JI0’KEHUST MOJIEKYJ/ISIPHO KUHETUUeCKOM TeOPUM CTpOeHUs BelllecTBa. Macca
Y pa3mepbl aTOMOB U MOJieKyJ/1. ONbIThl, TOATBEP)KAIOL1e OCHOBHbIE TI0JI0’KEHUSI MOJIEKYISIPHO
KUHEeTUUeCKOU TeOpUM.

Mogenu TBep/IOTO, XUIKOTO U Ta3000pa3HOr0 COCTOSIHUM BelljecTBa. KpucTaiimueckue
u amopdHbie Tema. OObsCHEHHE CBOMCTB Ta30B, JXKUJKOCTEM W TBepPAbIX Tel Ha OCHOBE
MOJIO)KEHHWH MOJIeKY/ISIPHO KHWHeTHYeCcKoM Teopud. (CMauvBaHMe W Kaluw/UIsSipHbIe SIBJIEHUs
TeroBoe paciMpeHue U CKaTue.

Temmnepatypa. CBsi3b TeMniepaTypbl CO CKOPOCTBIO TEMJIOBOTO JBM)KEHUS YaCTHL].

BHyTpenHsiss sHeprus. CriocoObl M3MeHeHUWs] BHYTDeHHel SHepruu: Teruioriepefadya M
coBepieHUe paboThl. BubI Terionepeaun: TeTIONPOBOAHOCTb, KOHBEKLIUSI, U3TyUYeHue.

KosinyecTBO TemyIOThL. Y/efbHasi TEMJIOeMKOCTh BelljeCTBa. Teroo0MeH U TerioBoe
paBHOBecHe. YpaBHeHHe TeryioBoro OamaHca. IliaBieHue W OTBep/eBaHWe KPUCTA/UTAUEeCKUX
BeIIleCTB. Y ie/bHas TeryoTa 1iaBeHus. [Tapoobpa3zoBanue u KoHjeHcalus. Vicnaperue. (MC)
Kurienune. YgenbHasi Teryiota rapooOpa3oBaHus. 3aBUCHUMOCTh TeMIlepaTypbl KWIeHUs OT
aTMocepHOro JiaBieHus. BiaXHOCTL Bo3ayxa.

OHeprus TOIIMBA. Y ie/bHas TeryioTa CropaHus.

[MpuHumnel pabotel TeroBeix aApuraresneid. KIT[ TeroBoro gsuratens. TerioBbie
JIBUTaTe/M U 3alluTa oKpykatoiei cpeabl. (MC)

3aKoH COXpaHeHUs ¥ TpeBpallleHyst SHepruu B TeryioBbix npoteccax. (MC)

HemoHcTparmu

1 HabGnroieHre 6pOYHOBCKOTO JIBYKEHHMS.

2 Habmogenue auddysum.

3. HabnroseHue siBieHU CMaurMBaHUs U KalTWIISIPHBIX SIBJIEHU.

4 HabmtoieHre TeTyIoBOro pacIiupeHust TeJl.

5. Vi3meHeHWe [aBfeHUs rasa MpW H3MeHeHMM o0OBeMa W HarpeBaHWUM WU
OXJIaXK/|eHUH.



6 IIpaBua usmMepeHus TeMIieparypsl.

7 Buppl Tenionepesauu.

8. OxnakieHre Tpu COBepIieHnH paboThl.

9 HarpeBanue nipu coBepitiieHUH pab0ThI BHEIITHUMH CHIAMH.
10. CpaBHeHMe TeI/I0 eMKOCTel pa3/IMUHbIX BeleCTB.

11. Habmroenue KuneHusl.

12.  HabsrogeHue MOCTOSIHCTBA TeMIepaTyphl MPH T/1aB/IeHUH.
13. Mojenu TeTyIOBbIX IBUTaTeeH.

JIabopaTopHbie pabOThI 1 OTIBITHI.

1. OmnbITHI IO 0OHAPYKEHUIO JIEUCTBUSI CUJT MOJIEKYJISIPHOTO TIPUTSDKEHUS.

2. OMBITHI 110 BRIPAIIMBAHUIO KPUCTAJ/IOB TIOBAPEHHOM COJTH WM caxXapa.

3. OmnbIThl TI0 HAOJFOIEHUIO TEIVIOBOTO PaCIIMPeHHs Ta30B, XKUJKOCTeH U TBepAbIX
Tes.

4. OrmipefiesieHye /jaBieHNst BO3/lyXa B OaslioHe MIMpHLa.

5. OmBIThI, AeMOHCTPUPYIOIIME 3aBUCHMOCTh JaBJeHUs BO3[yXa OT ero o0bema U

HarpeBaHUsl WY OXJIaXK/eHUS.

6. [TpoBepka THIIOTe3bl JWHEMHOW 3aBUCHMOCTU [JIMHBI CTOJIOMKA J>KAZKOCTA B
TEepMOMETPUUYECKOM TpyOKe OT TeMIepaTyphbl.

7. HabntoseHve  v3MeHeHWsl BHYTPeHHeW SHeprud Tejla B pe3y/bTaTe
Terionepesjauy U paboThl BHEIITHUX CHJL.

8. VccnenoBanve siBfieHUs! TeIIoOOMeHa MPU CMEIIMBAHWUU XOJIOJHOM U ropsueid
BO/IBI.

9. OrnipefiesieHrie KOJIMUeCTBa TEIUIOTHI, MOyYeHHOTO BOJOM IpU TernjaooOMeHe C

HarpeTbIM MeTa/IJIMYeCKKUM LUJINHIAPOM.

10. OrnpepienieHre ye/IbHOM TENJIOEMKOCTH BellleCTBa.
11. Nccnenosanue riporjecca ucnapeHus.

12. OrnipeziesieHe OTHOCUTE/ILHOM BIaXXKHOCTU BO3/yXa.
13. Onpegenenyve yenbHOM TEMJIOTHI T/1aB/I€HUS JIbJA.

Paszpen 7. dnekTrpuyeckre 1 MarHUTHBIE ABJ/ICHUSA.

OnekTpu3auus Tes. JIBa pofia 3/1eKTpUUECKUX 3apsioB. B3aumopeincTBue 3apshkKeHHBIX
Ten. 3akoH KyroHa (3aBUCMMOCTb CHJIbI B3aUMO/IEHCTBUSI 3apSDKEHHBIX Te/l OT BeIUUMHBI
3apsi/i0B U PaCCTOSIHUSL MeXKAY TeslaMu).

OnekTpuyeckoe roJje. HanpsykeHHOCTb 371eKTpUueckoro rnoJs. IIpuHnmn cyneprnosunuu

3/1IeKTpUYeCKUX I0J1el (Ha KaueCTBeHHOM YPOBHe).
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Hocurtenu snekTpyyeckux 3apsiioB. DJIeMEHTapHBIM 371eKTpuueckui 3apsf. CrpoeHue
atoma. [IpoBOHUKY Y AN3/IEKTPUKU. 3aKOH COXPaHeHUs 3/IeKTPUUYeCKOro 3apsja.

ONeKTpUYecKrMi TOK. YCJOBUSI CYLIECTBOBAHUS 3/EKTPUUECKOTO TOKa. VICTOUHMKU
MOCTOSIHHOTO TOKa. [leliCTBUSI 3/IeKTpUUECKOr0 TOKa (TersioBoe, XUMHUUYECKOe, MarHUTHOe).
ONeKTPpUYeCKHH TOK B )KUJKOCTSIX U ra3ax.

Onektpuyeckass Lenb. Cuia TOKa. OyleKTpUueckoe HanpspkeHre. ConpoTUBIeHYe
NPOBOJHUKA. Y/le/ibHOe COMNpPOTHBJeHMe BelljecTBa. 3akoH Owma [ ydyacTKa Lielu.
[TocnenoBarenbHOE U NapasieibHOe COeJMHEHUE IPOBOJHUKOB.

PaboTa ¥ MOIIHOCTH 3/IEKTPUYECKOr0 TOKa. 3akoH J[Koyssi— JleHra. DyeKTpuueckue
1IeNy 1 TIOTpeOuTe N /1eKTpUUecKol sHepruu B 6biTy. KopoTKoe 3aMbikaHUe.

[TocTosiHHBIe MarHWThl. B3anMogeicTBUe MOCTOSIHHBIX MarHWTOB. MarHuTHOe IoJie.
MarnuTtHoe noJie 3eMJ/IM U ero 3HaueHue i >KU3HU Ha 3emsie. OnbIT JpcTea. MarHUTHOe mnoJie
3JIEKTPUUECKOro TOKa. [IpyMeHeHHe 371eKTPOMarHUTOB B TeXHUKe. /lelCTBMe MarHUTHOTO TOJIst
Ha TIPOBOJHUK C TOKOM. OJIeKTpOJBUrare/b IIOCTOSIHHOIO ToKa. Jcrosib3oBaHue
3/1eKTpO/IBUraTesiel B TEXHUYECKMX yCTPOMCTBAX M Ha TPAHCIIOPTe.

Onbitel  @apajies. fIBjeHWe 3MeKTPOMAarHUTHOM WHAYKUMM. [IpaBusio JleHia.
OnekTporenepatop. CriocoObl TOMyYeHHUs 3/IeKTPUUECKOW SHepruu. JMeKTPOCTAaHLMK Ha

B0300HOB/IIEMBIX UCTOUHHUKAX SHEepTrun.

JemMoHCTpaLu.

1. DJIeKTpU3aLus Tesl.

2. [Ba pozia 37eKTpUUeCKUX 3apsiZioB U B3aMMO/IeMCTBHE 3apsUKeHHBIX TeJl.
3. YCTpOKUCTBO U eliCTBHE 3/IeKTPOCKOIIA

4, DJIeKTpocTaTudecKasi MHAYKLIUS.

5. 3aKOH COXpaHeHMs 3JIeKTPUUeCKUX 3apsi/iOB.

6. IIpoBOAHUKY U AUS/IEKTPUKU.

7. MogenvpoBaHue CUIOBBIX JIMHUM 3/1EKTPUUECKOT0 MOJIS.

8. M cTouHMKY ITOCTOSIHHOTO TOKa.

9. [elicTBYS 3/1IEKTPUUYECKOT0 TOKa.

10. O/eKTpUYeCKUM TOK B KUAKOCTH.

11.  T'a30Bbii pa3psj,.

12. N3mMmepeHue cUjibl TOKA aMIiepMeTPOM.

13. W3MmepeHue 371eKTPUYeCKOT0 HaTIPSDKEHKS BOJTbTMETPOM.

14. Peocrar v marasuH CONpOTUB/IEHUH.

15. B3aumogeiicTBUe MOCTOSIHHBIX MarHUTOB.

16. MogenupoBaHue HeBO3MOXXHOCTHU pa3zie/ieHus II0JIF0COB MarHuTa.
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17. MogenvpoBaHue MarHUTHBIX IT0J1eH TTOCTOSTHHBIX MarHUTOB.

18. OmnbIT Opcrena.

19.  MarHurtHoe 11oJie TOKa D/1eKTPOMarHur.

20. [elicTBYie MarHUTHOTO T10JIs HAa TIPOBO/IHUK C TOKOM.
21. OneKTpoBUrare/ib IOCTOSHHOIO TOKA.

22.  VccnepoBaHye sIBJIeHUS 3/1eKTPOMarHUTHOM UHIYKLUH.

23. OmnbiTel Papages.

24.  3aBUCUMMOCTb HampaB/eHWsT MHIYKLIMOHHOTO TOKa OT  YC/IOBHUM  ero
BO3HHMKHOBEHUSI.
25. OneKTporeHepaTop IOCTOIHHOI'O TOKaA.

JIabopaTopHble pabOThI U OTIBITHI.

1. OnbIThl  TIO  HAOMIOZEHWIO  JMEeKTPU3alud  TeJl  WHAYKLUUWeHM U TIpH
COMPUKOCHOBEHUH.

2. VccnenoBanue [erCTBUS 3/1IEKTPUUECKOIO T0JIS1 Ha POBOJHUKY U IU31EKTPUKH.

3. C6opka v mpoBepKa paboThI 3/IEKTPUUECKOM LIeMU TTOCTOSTHHOTO TOKa.

4. W3mepenue v peryimpoBaHue CUJIbI TOKA.

5. M3mepeHue U peryiMpoBaHue HalpsKeHUs.

6. NccnepnoBanue  3aBUCMMOCTM  CWIbL  TOKA, WAYLIEro uyepe3 pe3ucTop, OT

COMPOTHUB/IEHUSI PE3UCTOPA U HaTIPsDKeHUsI Ha Pe3rCTope.
7. OnbIThl, [AEMOHCTPUPYIOLLIME 3aBUCHMMOCTb 3/1IeKTPUUYECKOTO0 COTPOTUBJIEHUS
MPOBO/JIHMKA OT €ro J/INHbI, T/I0L[ay TIOTNIePeYyHOro CeYeHus: U MaTepuarna.
8. [TpoBepka npaBusia C/I0XKeHUs1 HANPSPKEHUM TIPU TI0C/Ie/I0BaTe/IbHOM COeJMHeHUH

JIBYX Pe3UCTOPOB.

9. ITpoBepka npaBusia /11 CUIbI TOKA IIPU Napasljie/ILHOM COeZJMHeHUH Pe3UCTOPOB.
10. OrmpeniesieHrie paboTHI 3/IEKTPUUECKOT0 TOKA, UAYIIEro uepe3 Pe3ncTop.

11.  OmpepeneHue MOLHOCTH 3/IeKTPUYECKOT0 TOKA, BbI/Ie/IsIeMOM Ha pe3nucTope.

12.  WccnenoBaHve 3aBUCMMOCTM  CWIbL TOKA, WAYLIEro uepe3 JIaMIIOUKy, OT

HarpsbKeHusl Ha Hel.

13. Onpepenenue KIII HarpeBaress.

14. WccnenoBaHre MarHUTHOTO B3aMMO/IeHCTBHSI TIOCTOSIHHBIX MarHUTOB.

15. V3yyeHrie MarHUTHOTO TIOJISI TIOCTOSTHHBIX MAarHWUTOB MPU WX O0beJUHEHUU U
pas/iesieHuH.

16. WccnenoBanue eNCTBUS 3/1IEKTPUUECKOrO TOKA HA MAarHUTHYIO CTPEJIKY.

17. OnbIThl, [1eMOHCTPUPYIOLLIME 3aBUCUMOCTh CHJ/Ibl B3aUMOJEWCTBUSI KaTYLIKU C

TOKOM U MdIrHUTA OT CUJIbI TOKA W HAITPpABJ/IEHHWS TOKA B KaTYIIKE.
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18. V3yyeHne feCTBUS MAarHUTHOTO IT0JIS1 HA IPOBOJHUK C TOKOM.

19.  KoHcTpyupoBaHUWe U U3yueHHe pabOoThI 3I€KTPOBUTATEIS.

20. N3mepenue KI1/I a/ieKTpoABUraTeIbHOM yCTaHOBKU.

21. OnbIThl MO  WCC/IeOBAaHUIO  SIBJIEHUSI ~ 3JIEKTPOMarHUTHOM  MHAYKLIUM:
YCCelIOBaHUe U3MEHEeHU 3HaueHUs U HarnpaBJ/ieHWs] UHAYKLIMOHHOTO TOKa.

9 kacc

Pa3zpen 8. MexaHnueckue siBJIeHUA.

Mexannueckoe aukeHure. MarepuasnbHas Touka. Cucrtema orcyeta. OTHOCUTEIBHOCTD
MEeXaHWYeCcKOro [BWKeHUs. PaBHOMepHOe TMpsIMOJIMHENHOe [BWXeHWe. HepaBHOMepHOe
NpsiMOJIHeHOe [BWwKeHWe. CpeiHsisi MU MrHOBEHHasi CKOPOCTb Teja TNPU HepaBHOMEPHOM
JIBU)KEHUU.

YckopeHue. PaBHOyCKOpeHHOe TMpsiMo/MHeliHoe [BikeHrWe. CBoOOZHOe TafieHue.
Onerite! ["anmunes.

PaBHOMEpHOe [BI)KEHHE TI0 OKPY>KHOCTH. Ilepuoj v uactoTa obpaiieHus. JInHeliHas U
yrJIoBasi CKOpoCTU. LleHTpocTpeMUTe/IbHOe yCKOpeHuUe.

[TepBobiit 3akoH HbtoToHa. Bropoii 3akoH HbtoToHa. Tpetuii 3akoH HeroToHa. [TpuHLum
CyTepIio3ULIU CUJL.

Cuna ynpyroctu. 3akoH I'yka. Cuia TpeHUs: CWjla TPEHHUs CKOJIbXKeHHWs, CUjla TPeHUs
TOKOS, IpyTye BUJIbl TPEHUSI.

Cuma TS)KeCTU W 3aKOH BCEMHMPHOTO TSTOTeHUs. YCKOpeHWe CBOOOJHOTO TafieHHUsl.
[ewxenne mnaHer Bokpyr ComHua. (MC) IlepBas kocmuueckast ckopocTb. HeBecomocTs u
reperpyskH.

PaBHOBecre MaTepuasibHOW TOYKH. AOGCO/IOTHO TBepZioe Tero. PaBHOBecue TBep/Oro
Tesa C 3aKperyieHHOM 0Chblo BpalieHus. MoMeHT cusbl. LleHTp TskecTH.

Vmnynec Tesa. MsMeHeHue ummy/ibca. IMIynbC CUjbl. 3aKOH COXPaHEHUs UMITYJIbCa.
PeakTtuBHoe amxenue. (MC)

MexaHnnueckasi pabota ¥ MOIIHOCTb. PaboTa cui TspKeCcTH, ynpyrocTtH, TpeHus. CBs3b
SHepruvd U pabotel. [loTeHI[Ma/sbHasi YHEPrUsl Tesa, TOAHATOTO HAJl TOBEPXHOCTHIO 3eMJIH.
[ToTeHmanbHast SHeprusi CkaTou Npy>kuHbl. KuHeTHueckas sHeprus. TeopeMa 0 KWHETUYECKOU

SHepTruun. 3aKoH COXpPdHEHUA MeXaHUYeCKOM SHEepruu.

JemMoHCTpaLu.

1. HabnromeHrne MexaHHUeCKOTO [IBWKEHUsI Tela OTHOCHUTETbHO pa3HbIX Tel
oTCyera.

2. CpaBHeHMe TIyTell W TpaeKTOPUM [JBWKEHUS OJHOTO M TOr0 ke Tesa

OTHOCHTEJ/IbHO DA3HBIX TeJTI OTCUETd.
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3 V3mMepeHne CKOPOCTH U YCKOPeHHUs IPSIMOJIMHENHOTO [JBYDKEHUS.
4. NccnenoBanue Npr3HaKOB paBHOYCKOPEHHOIO [IBUYKEeHMUS.
5 HabnromeHue [BUKeHUs Tesla 10 OKPY>KHOCTH.

6. HabmrofeHrve MexaHWYeCKUX sIBJIEHHH, TPOMCXOZSLMX B CUCTEMe OTcueTa

«Tenexxka» Mpy ee paBHOMEPHOM U YCKOPEHHOM /[BI)KEHUH OTHOCHUTE/IbHO KabrHeTa PU3MKU.

7. 3aBUCHMOCTb YCKOPeHHUs Tesla OT MacChl Tejla U JeMCTBYIOLLel Ha Hero CUJbI.

8. HabsroieHrie paBeHCTBaA CHJT TIPU B3aUMO/IeHCTBUH TeJl.

9. M3meHeHue Beca Tesia IPU YCKOPEHHOM [BHKeHUH.

10. [Tepesaua nMITysibCa IIpU B3aUMO/|€MICTBUM TeJl.

11.  TIpeobpa3oBaHus SHEPTUM TIPY B3aUMO/IEMCTBUM TeJl.

12.  CoxpaHeHue UMITy/IbCa TIPU HEYTIPYTOM B3auMO/1eiCTBUM.

13. CoxpaHeHHe UMITY/IbCa TIPYU abCOJTIOTHO YIIPYTOM B3aUMO/eMCTBUH.

14. HabsroieHre peakTUBHOTO /IBHYKEHUSI.

15. CoxpaHeHHe MeXaHUUeCKOU SHeprUy TIpy CBOOOJHOM Ta/IeHUH.

16. CoxpaHeHMe MeXaHUUeCKOW SHepruM NpU [IBWKEHUM Teja TI0of, [elCTBUEM
TIPY’KWHBI.

JIabopaTopHbie pabOThI 1 OTIBITHI.

1. KoHcTpyrpoBaHMe TpakTa /ijisi pa3roHa U JjaibHelIero paBHOMEPHOTO JABKEHHST
IIIapUKa WK TEJIEXKKH.

2. OripezienieHre cpejHeli CKOPOCTU CKOJIbKeHHsI OpyCKa WM JBWKEHHsI [IapyKa I10

HaKJIOHHOMU IIJIOCKOCTHU.

3. OrnipeziesieHe YCKOPeHUsI TeJjla TIPU paBHOYCKOPEHHOM [JBW)K@HWH T10 HAKJIOHHOM
TMIJIOCKOCTH.
4. WccnenoBanue 3aBUCMMOCTH MyTH OT BpEMEHH TIPU paBHOYCKOPEHHOM JIBM>KEHHUH

6e3 Haua/IbHOM CKOPOCTH.
5. [TpoBepka THIIOTe3bI: €C/TU TIPU PaBHOYCKOPEHHOM [BIKeHWH 0e3 HayaabHOU
CKOPOCTH TyTH OTHOCSATCS KaK PpsiJi HEUETHBIX YKCEJ, TO COOTBETCTBYIOIIME TMPOMEXYTKU

BpeéMeHH OJMHAKOBEI.

6. WccnenoBanue 3aBUCMMOCTH CUJIbI TPEHUSI CKOJIbXKEHUSI OT CUJTbI HOPMasbHOTO
JlaBJIeHUsI.

7. Ornpepenienre Ko3(pduijeHTa TpeHUs: CKOTbKeHMUsI.

8. OnpepeneHye >KeCTKOCTH MPYKUHBI.

9. Omnpezenenvie pabOThl CHIbI TPEHUS TP PAaBHOMEDHOM [BW)KEHWHM Teja TI0

FOpI/IBOHTaﬂbHOﬁ IMOBEPXHOCTH.
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10. OrmpefesieHrie paboThl CHJIBI YTIPYTOCTH TIPU TIOZABEME I'Py3a C UCIOIb30BaHUEM
HEIO/[BM)KHOTO M TIOJJBV)KHOTO OJIOKOB.

11.  M3yueHue 3aKOHa COXpaHeHUs SHepruMu.

Pa3pen 9. MexaHnuecKre Kojie0aHHA M BOJIHBI.

KonebarenbHoe aBmkeHue. OCHOBHbIE XapaKTePUCTUKHM KojeOaHWIA: Tepro[, 4acToTa,
amruiMtyza. MaTtematnueckuii W TIPY)KMHHBIM MasiTHUKU. [lpeBpaiieHre 3Hepruv Ipu
KosiebaTe/TbHOM /IBUKEHUH.

3aryxaroiue KonebaHus. BeiHyXaeHHbIe KosiebaHusi. Pe3oHaHC. MexaHWuecKre BOJTHBI.
CBolicTBa MexaHWUYeCKUX BOJIH. [Ipo/jo/ibHBIE M MONepeyHble BO/IHBI. []/TMHaA BOJIHBI U CKOPOCTh
ee pacrnpocTpaHeHUsi. MexaHWueCcKUe BOJIHBI B TBEPZOM Tese, celicMuueckue BoHbl. (MC)

3ByK. ['poMKOCTB 3ByKa U BbicOoTa ToHa. OTpakeHHe 3ByKa. VIH(pa3ByK U y/nbTpa3ByK.

JemMoHCTpaLu.

1 Habnromenue kKonebaHuiA Test 1O/, IeCTBUEM CHJTBbI TSDKECTH U CHJTBI YTIPYTOCTH.

2 HabmtoeHre konebaHuii rpy3a Ha HUTH U Ha TIPY>KUHE.

3 HabsroieHuie BBIHYX/I€HHBIX KOieO0aHUM U pe30HaHCca.

4. PacrnipocTpaHeHyre IPOZOILHBIX U MOTNIePeYHbIX BOJIH (Ha MOJe/H).

5 HabmroeHre 3aBUCUMOCTH BBICOTHI 3BYKa OT UaCTOTHI.

6 AKyCTHUYeCKHi pe30HaHC.

JIabopaTopHble pabOThI U OTIBITHI.

1. OmnpezienieHre YaCTOThI U IePUOZA KosieOaHH MaTeMaTUUeCcKoro MasiTHHKA.
2. OmnpeiesieHre YaCTOThI ¥ ITePUO/ia KoyleOaHWH MPY)KUHHOTO MasiTHUKA.
3. VccneoBaHye 3aBUCUMOCTH TEPHOZia KoieOaHUM TIOJBEIIIEHHOTO K HUTH Tpy3a

OT JJIMHBI HUTH.

4. ViccnemoBanvie 3aBUCUMOCTH Tiepuojia KosmeOaHWN TPY)KMHHOTO MasiTHMKa OT
MaccChl rpy3a.

5. [TpoBepka HEe3aBUCHMOCTH TIepHo/ia KOJlebaHUH Tpy3a, MO/IBEIIIEHHOTO K HUTH, OT
Macchbl rpy3a.

6. OmnbIThI, /€MOHCTPUPYIOIME 3aBUCUMOCTb Tepuofia KoseGaHW TPYKUHHOTO
MasiTHUKa OT MacChl TPy3a U YKeCTKOCTH TPY’KUHBI.

7. V3mepeHue yckopeHHst CBOOOIHOTO Ta/IeHUs.

Paszgen 10. DieKTpoMarHMTHOeE 110J1e ¥ 3/IeKTPOMarHMTHbIe BOJ/IHbI.

OneKTpOMarHuTHOe MoJjie. J/eKTPOMarHuTHbIe BOHbI. (CBOMCTBA 3/1eKTPOMAarHUTHBIX
BO/H. [1IKasa 3/1eKTpOMarHuTHBIX BOJH. VCo/ib30BaHye 3/1eKTPOMAarHUTHBIX BOJIH [/ COTOBOU
CBSI3U. DJIeKTpOMarHuTHasi npupoza ceeta. CKOpoCcTh cBeTa. BosIHOBbIe CBOMCTBA CBeTa.

JemMoHCTpaLyu.
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1.
2.

CBoiicTBa 3/1eKTPOMarHUTHBIX BOJIH.

Bo/iHOBEIE CBOIICTBA CBeTa.

JlabopaTopHble pabOThI U OTIBITHI.

1.

Vi3yueHue CBOMCTB 3/IeKTPOMAarHUTHBIX BOJTH C TIOMOIL[bI0 MOOM/IEHOTO TesiedoHa.

Pazpgen 11. CBeToBBIe sIB/IeHMS.

J'Iyquaﬂ MO/Je/ib CBeTa. WcTouHMKY CBeTa. HPHMOJII/IHGI‘/JIHOG pacripoCTpaHeHHUEe CBETA.

3aTMeHus COJ'IHL[a 151 HYHBI. OTP(:DKGHI/IG cBeTa. I1nockoe 3€pKaJio. 3aKoH OTpaXeHUs CBETd.

[Tpenomnenue cBeta. 3aKOH MpesioMsieHUst cBeTa. [1o/iHOe BHyTpeHHee OTpa)KeHHe CBeTa.

Wcnonb3oBaHue MOJHOTO BHYTPEHHEI'O OTPa’>K€HHA B OIITUYECKHUX CBETOBO/IAX.

JIunza. Xog nyuedt B snuH3e. Onrtuyeckas cucTema oToarrnapaTta, MHKPOCKOINa M

TesIeCKorla. (MC) I'y1a3 kak onTh4deckasl cucTeMa. BJ'II/IBOPYKOCTB " 0a/IbHO30PKOCTh.

Pasnoskenue Oeoro cBeta B criekTp. OmbiThl HbioToHa Crio)keHWe CHEKTPaTbHBIX

1BeTOB. [lucnepcus csera.

JemoHCTpaLmu.

£ ©® N ok W N
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12.

[TpsiMonMHelHOe pacripoCcTpaHeHre CBeTa.

OrtpakeHue cBerta.

[MTonmyueHue n300paXkeHNH B TVIOCKOM, BOTHYTOM M BHIMTYK/IOM 3epKasiax.
[Tpennomnenue cBeta.

OrnTuuecKuii CBeTOBO/I,.

Xop nyueit B cobuparoliieil H3e.

XoJ ny4yeu B pacCcerBarollleld TMH3e.

[MTonyueHue n300paXkeHU C TIOMOIIIBIO JIH3.

[MpuHuuMn AeiicTBUs PoToanmapaTa, MUKPOCKOIIa U TeJiecKora.
MogeJib riasa.

Pa3noyxeHue 6es0ro cBeta B CIIEKTP.

[MTonyueHue Genoro cBeTa MpH CI0’KEHUH CBeTa Pa3HbIX LIBETOB.

JIabopaTopHble pabOThI U OTIBITHI.

1.
2.
3.

ViccepoBaHue 3aBUCMMOCTH yIJjla OTPa)KeHUs1 CBETOBOI'O JTy4da OT YyIJia NaJjeHus.
M3yueHre xapaKTepUCTHK M300pakeHus TpejMeTa B TUIOCKOM 3epKarie.

MCCJ’IE,Z[OB&HI/IE 3dBUCUMOCTH yIJVia TIIpeJIOMJ/IEHUA CBETOBOI'O Jiyuada OT YIJld

rajJieHusl Ha TPaHULle «BO3/1yX—CTeKJI0».

4,
5.
6.

[MonyueHre n300paXkeHUH C MOMOIIIBbIO COOMparoLIel TMH3bI.
Onpezenenre GOKyCHOTO PAaCCTOSTHUS U OTITUYECKOM CHTbI COOMPAIOILel JTUH3BI.

OmnbITEI 11O Pa3/I0KeHUIO Oenoro ceera B CITeKTP.
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7. OmBITHI TT0 BOCTIPUSTHIO IBETA MPEJMETOB TPH UX HAOJFOZIEHUHN uepe3 1IBeTOBbIe
(GUIBTPBL.

Pa3zaen 12. KBanToBbI€E SIB/IEHUSA.

OnbiTel Pesepdoppa u nyaHeTapHasi MoZiesib aroma. Mogens atroma bopa. icniyckanue u
TOTJIOLIeHWe cBeTa aTOMOM. KBaHTEI. JIMHeyaTbie CrieKTphI.

PasiioakTMBHOCTb anbda, Oeta W ramma-usnyueHus. CTpoeHHWe aTOMHOTO sifipa.
HyknonHast Mogiens aToMHOTrO sifipa. M130TombI.

PagvoakTrBHbIe TipeBpaieHusi. [lepuog mosypacriafa aTtoMHBIX — gaep. AxepHbie
peakUyy. 3aKOHbI COXPaHeHHs 3apsiJOBOr0 U MacCOBOIrO yucesl. DHeprusi CBA3M aTOMHBIX siJiep.
CBsi3b Macchl U SHeprud. Peakuyu cuHTesa U fgeneHus sgep. Vctounnky sHeprum. CosHLA U
3Be3]]. (MC)

flnepHasi sHepreTvka. [lelCTBUSI paJMOAKTUBHBIX M3IyUEHWI Ha >KHWBble OpPraHU3MBbIL.

(MC)

JemoHCTpaLmu.

1 CrieKTphl U3/lyuyeHus U MOIJIOLeHHSI.

2 CrieKTphsl pa3/IMuyHbIX ra3oB.

3 CriekTp BoZOpOAa.

4. HabmtoeHve TpekoB B Kamepe BusbcoHa.

5 PaboTa cyeTurKa MOHU3UPYIOLUX U3TyUeHU.

6 Perucrpanus usnyuyeHus NpUpOAHbIX MUHEPA/IOB U POAYKTOB.

JIabopaTopHbie pabOThI 1 OTIBITHI.

1. HabmtoieHre CIIOLUIHBIX ¥ TMHEMUAThIX CIIEKTPOB U3/TyUeHMUsl.

2. VccnenoBanue TpeKOB: U3MepeHHe SHepryuu 4acTULbl 110 TOPMO3HOMY MyTH (110
dboTorpadusm).

3. Vi3mepeHue paii0akTUBHOTO (hOoHa.

IToBTOPHUTE/THLHO-00001IAIOIIMI MOJY/Th.

[ToBTOpUTE/NBEHO 000OIIAOIME  MOAY/Ib IIpeAHa3’HaueH [yl CHCTeMaTH3alid |
0000111eHYs TIPeJMETHOTO COZIEPKAHMS U OTIbITA [IeSTeIbHOCTH, TPHOOPETEHHOT0 MPY U3YYeHUH
BCEro Kypca (M3uKH, a TakxkKe [JIs MOAr0TOBKM K OCHOBHOMY I'OCY/IapCTBEHHOMY 3K3aMeHy 10
dbu3rKe /7151 00yUarOIUXCs, BEIOPABIINX 3TOT yueOHbIN MTpeiMeT.

[lpy u3yyeHHWM [AHHOTO MOIY/S PpEeaNM3yIOTC M CHCTeMATHU3UPYHOTCS  BH/IbI
JIeATeJIbHOCTH, Ha OCHOBE KOTOPBIX 00eCeurBaeTCss J[OCTIDKEHHe —IIPeJMeTHBIX MU
MeTarpeMeTHbIX IJIAHUPYEMBIX DPe3y/IbTaToB 00yueHus, (OPMHPYeTCsl ecTeCTBeHHOHAyuyHast

'PaMOTHOCTb: OCBO€HHE€ HAYUYHBIX METOAOB HCC/I€OOBAHUA SIBJIEHUI npupobl M TEXHUKH,
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OBJIaJIeHHe YMEHUSIMU OOBSACHATH (PU3NUecKue sIBJIeHUs, TIPUMEHsIsI TIO0JyueHHble 3HaHUS,
pelaTh 3a/lauu, B TOM UKUC/Ie KaUeCTBEHHbBIE M SKCIIepUMEHTa/IbHbIe
[TpUHLIMNIMAIBHO /1eSITe/TbHOCTHBIN XapakTep JAHHOTO pasjesia peajr3yeTcs 3a CueT

TOTO, YTO 0OyuarolMecs: BBITIOHSIOT 33/jaHusl, B KOTOPBIX UM Ipe/jjlaraeTcs:

() Ha OCHOBe TO/TyYeHHbIX 3HaHUM Pacrio3HaBaTh W HAYYHO OOBSCHITH (U3NUeCKre
SIBJIEHUS] B OKPY Katolllel IPUpO/ie Y MIOBCeJHEBHOW )KU3HUY;

() VICTI0/Ib30BaTh HayuyHble METOJbl UCC/Ie[OBaHUsl (PU3NYECKUX SIBIEHUH, B TOM
quc/e [J1s IPOBEPKU TUIOTe3 U MOTyYeHUs] TeOPeTUUeCKUX BbIBO/IOB;

) OOBSICHATH HayuHble OCHOBBI Haubojiee BaKHBIX J[OCTH)KEHUH COBPEMEHHBIX

TEXHOHOFHﬁ, HalripyMmep, MPAKTUUECKOr'o MCII0JIb30BAHHA Pa3/IMUHBIX MCTOYHHMKOB 3HEPIMKM Ha
OCHOBE€ 3dKOHaA IMpeBpdallieHud 1 COXPAdHEHWA BCEX N3BECTHLIX BU/10B SOHEPTHUH.

Ka)K'I:[aH N3 TeM [OaHHOIo pa3fe/jda BK/IKUYAET 3SKCIIEPHUMEHTa/IbHOE UWCC/1eJO0BdHHE
obob1arolero xapakrepa. Paszies 3aBepiuaeTcsi IpOBeeHUeM JUarHOCTUYeCKON U OL|eHOUHOM
paboThI 3a KYPC OCHOBHOM IIKOJIBL.

INTAHUPYEMBIE PE3YJ/IbTATbBI OCBOEHUAA YYEBHOI'O IIPEIMETA
«DPU3NKA»

JINYHOCTHBIE Pe3y/IbTaThbl

[TaTproTueckoe BOCIIUTaHUE:

[ TIpOsiB/ieHHe WHTepeca K MCTOPUM U COBPEMEHHOMY COCTOSIHUIO DPOCCHUMCKOU

($ur3rMueCcKoi HayKy;

[ L|eHHOCTHOE OTHOILIeHHE K JOCTM)KEHUSIM POCCUICKUX YUEHBIX(PU3UKOB.

Fpa)K,E[aHCKOE " 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHE!

o FOTOBHOCTb K dKTHMBHOMY Yy4YdCTHIO B O6CY)K,Z[EHI/II/I O6H.I€CTB€HH03HEILII/IMI)IX n

3TUYECKHUX MPo0JieM, CBSI3aHHBIX C MPAKTUYECKHUM ITPUMeHEeHHeM JIOCTYKeHUH (U3HKHY;

o OCO3HdHHUE BaA’)KHOCTHU MOPa/IbBHO3THUYECKUX IMPUHLIMIIOB B AeATe/IbHOCTU y‘-IéHOFO.

JCTeTUYeCKoe BOCITUTaHMe:

o BOCIIpUATHE SCTETUYECKHMX KaydeCTB Q)HBHHECKOﬁ HAYyKH: eé rapMOHHWYHOI'O

MoCTpO€eHud, CTpOroCcT, TOYHOCTH, JTIAKOHUYHOCTH

LleHHOCTH HAyYHOT'O MO3HAHUS:
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([ ) OCO3HdHHEe IIeHHOCTH (1)1/1314‘-18CK01>1 HAaYKH KaK MOIIHOT'O MHCTPYME€HTA ITO3HAHUA

MHpa, OCHOBbI Pa3BUTHs TeXHOJIOTMM, BayKHEMIIIel COCTaB/ISIIOLLEeHN Ky/IbTypbl;

o pa3BUTHe HayuyHOW JIOOO3HATEILHOCTH, UHTEpeca K HCC/Ie[0BaTe/TbCKOU

AedaTeJIbHOCTH

dopmHpoBaHUe Ky/JIbTYPhI 30POBbS ¥ SMOLMOHA/IBHOTO OJ1aroroTyumsi:

o OCO3HaHHe LIeéHHOCTH 0e30macHOro 06pa3a JKU3HHU B COBpEMEHHOM

TE€XHOJ/IOTHYE€CKOM MHpe, Ba>KHOCTHU IIPpABUJI 0e3011acHOro rnoBeJgeHss Ha TPAHCIIOPTE, HAa

Aoporax, C 3JIeKTpUuueCKrMM U TeIlJIOBBIM O60py,[[OBaHI/IEM B JOMAaIlIHUX YC/IOBUAX;

([ ) C(i)OpMHpOBaHHOCTL HdBBbIKd ped)]'IEKCI/II/I, IMpHU3HAHKWE CBOEro IpdBa Hd OI_HI/I6Ky nu

TAKOI'O JKe IpdaBd y Apyroro yejioBeKad.

TpynoBoe BocriuTaHue:

[ aKTMBHOE yyaCTHe B pelleHUM MPaKTUYecKUX 3ajay (B pamMKax CeMbH, LIKOJIBI,

ropo/ia, Kpasi) TeXHOJIOTUYeCKOW U COL[MaIbHOW HarpaB/ieHHOCTH, TPeOYIOIUX B TOM UHC/e U

¢bu3nUecKrx 3HaHUM;

o VHTepec K MPaKTUUeCKOMY U3yUueHUI0 Npodeccuil, CBI3aHHbIX C (PU3UKOM.

OKOJIOTUUeCKOe BOCITUTaHUE;

[ OpUeHTaLisl Ha pUMeHeHue (U3NMUeCKUX 3HaHWH JJIs pellleHus 3a7ad B 006s1actu
OKpY’Karolllel Cpe/ibl, TJIAaHUPOBAHUsI TIOCTYIIKOB U OLIEHKHM MX BO3MOJKHBIX I1OC/IEICTBUM 15
OKpY’Karolllel Cpefibl;

o OCO3HaHWe I/100a/IbHOTO XapakTepa 3KOJ0TMYecKuxX IpobseM W myTed Hx

pelleHust
Aparitarsi 0Oy4Jaroierocsi K U3MeHSIFOIUMCS YCIOBUSIM COL[MA/IbHOW W TIPUPOZAHOM

CpeJibL:
[ NOTPeOHOCTh BO B3aMMO/IEMCTBUU TIPU BBITIOJIHEHUN HCC/Ie/JOBaHUNA U TPOEKTOB
(u3rUeCcKOl HarpaB/IeHHOCTH, OTKPBITOCTD OTBITY ¥ 3HAHUSIM JIPYTHX;

[ TIOBbIILIEHME YPOBHS CBOEM KOMIIETEHTHOCTU Yepe3 MPaKTUUeCKYH0 /1eiTe/IbHOCTh;

o notpe6HOCTE B (DOPMHPOBAHMU HOBBIX 3HAHW, B TOM uucjie (HOpMyIMpOBaTh

naeu, roHATHsA, TMII0Te3bI O (l)I/I3I/IIIECKI/IX 00BeKTax u ABJIEHUAX;
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o 0CO3HaHME JeQUIIMTOB COOCTBEHHBIX 3HAHWK W KOMIIETEHTHOCTeM B 00JacTH

¢busuKy;
[ TJIaHUPOBaHKe CBOEro Pa3BUTHS B IPUOOpETeHNH HOBBIX (P3MUeCKUX 3HaHWM;
([ CTpeM/IeHHe aHaIu3UpoBaTh M BbISABJATH B3aUMOCBSI3M IIPUPO/bI, obljecTBa U

S5KOHOMUMKH, B TOM UHCJ/Ie C UCITI0/Ib30BdHHEM (1)I/I3I/I‘-IECKI/IX 3HaHHI>i;

[ OLleHKa CBOMX JIeMCTBUM C YYETOM BJIMSTHUS Ha OKPY KalOLIYIO Cpefly, BO3MOXXHbIX

r/100a/IbHBIX MTOC/IeICTBUN.

Cneunaﬂbmﬂe JIMYHOCTHDbIE pe3y/IbTATbI:

o CMOCOOHOCTh K OCMBIC/IEHHIO U A depeHIHali KapTHHBI MHUpa, ee BpeMeHHO-

TIPOCTPAHCTBEHHOW OpraHu3alii;

([ ) SMOLIMOHA/IbBHO-LIEHHOCTHOE OTHOIIEHHE K Opr)KaI-OLLleI\/’I cpege, HeO6XO,Z[I/IMOCTI/I

€€ COXpaHEeHUS U PALJMOHA/IBHOI'O UCTI0/Ib30BAHUAA;

o ymMeHue (OpMHUpPOBaTh SCTETUUECKHWe UYyBCTBA, BIEUaT/eHWs OT BOCIIPUSTHUS

TIpeIMeTOB U sIB/IEHUI OKPY>Kalolllero Mupa.
MetanpeaMeTHbIe pe3y/bTaThl
YHuBepcanbHble N03HAaBaTe/lIbHbIE |eUCTBHUS.

Ba3zosble no2uuecKkue deticmeusi:

[ BBISIB/ISITH M XapaKTePU30BaTh CyIleCTBeHHbIE MTPHU3HAKH 00BEKTOB (SIBIEHU);

o yCTaHaB/IMBaTh CYIIeCTBEHHBbIM TPH3HAK KjlacCU(PUKALMM, OCHOBaHUSl [Jis

0000111eHHs ¥ CPAaBHEHMS;
[ BBISIB/IATH 3aKOHOMEPHOCTU W TIPOTHBOPEUMsT B pacCMaTPUBAeMbIX (akKTax,
JAHHBIX ¥ Ha0JTIOZIeHUsIX, OTHOCSIIIUXCS K (DU3UUECKUM SIBJIEHUSIM;

o BBIABJIATH MIPUUHWHHOC/IEACTBEHHBIE CBA3U IMPU NM3YyUEHUUN ¢)H3I/I‘—IGCKI/IX SIBJICHUH U

MpOoLeCCoB; Ae/aTb BBIBOAbBI C MCITOJ/Ib30BAHHUEM 1€ 1YKTUBHBIX U MHAYKTHBHBIX YMO3aKHIOquHﬁ,

BBI/IBUT'ATh TUIIOTE3EI O B3aMMOCBA34X Cl)I/IBI/ILIECKI/IX BeJIM4YUH,

[ CaMOCTOSITe/IbHO BbIOMpaTh croco0 pelneHus yuyeOHOW (hU3nMyecKol 3a7auu

(cpaBHeHHe HECKONMBKHMX BapHAHTOB pellleHusi, BbIOOD Hanbosiee TMOAXOIAIIETO C YUETOM

CaMOCTOSITE/IbHO BblZIe/IeHHbIX KDUTEPHER)
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Basosble ucciedoosamenbckue 0eticmeus:

o HCI10J/Ib30BATh BOITIPOCHI KaK I/ICCJ'[e,ZLOBaTeJ'IBCKI/Iﬁ MHCTPYMEHT IMO3HaHMWA,

[ TIPOBOJIUTh TI0 CAMOCTOSITEJIbHO COCTAB/JIEHHOMY TIJIaHy OIBIT, HECI0XKHbBIN
bu3nUecKuii SKCIIePUMEHT, HeOOJIbITIIOe UCC/Ie[OBaHNEe (DU3UUECKOTO SIBJIEHMUS;

o OLIeHMBaTh Ha TMPUMEHUMOCTb W [JOCTOBEPHOCTh MH(MOPMALUIO, MOJYUYEHHYIO B
XOZle UCC/IeZIOBaHUs UJTH SKCTIEPUMEHTA;

o CaMOCTOSITe/IbHO (hOpPMYJIUpOBaTh 000OIIeHHsT W BBIBOABI IO Ppe3y/bTaTaM
TIPOBeIEHHOT0 HAOJTIOIeHUs], OTTbITa, UCC/Ie/JOBAHMS;

(] TIPOTHO3UPOBATh BO3MOXKHOE JlajibHelllee pa3BUTHe (DHU3UUECKUX TPOLIECCOB, a

TaKXKe BbIABUI'dTb MPEATIOIOXKEHHA 00 ux Pa3BHUTHH B HOBBIX YC/IOBUAX M KOHTEKCTaX

Paboma c ungpopmayueli:

) TIPUMEHSITh Pa3/IMUHble METO/bI, MHCTPYMEHTHI U 3alpOChI TPU TIOMCKe U 0TOope
vHGbOpMaI[MY WK JAHHBIX C YUETOM Tpe//IoyKeHHOU yueOHOM (hr3nuecKoi 3afau;

o aHa/M3UpOBaTh, CHUCTEMaTU3WPOBAaTb W  HWHTEPIPeTUPOBaTh MHGOpPMALUIO
Pa3IUUHBIX BUAOB U (OpM TIpe/|CTaB/IeHNS;

o CaMOCTOSITe/IbHO BbIOMPATh ONTUMa/bHYI0 hopMy Tipe/icTaB/eHrs MHPOpPMaLMU U

WIJTFOCTPUPOBATh pelllaeMble 33/jaul HeCJI0)KHBIMU CXeMaMH, JUarpaMMaMH, UHOW TpadUKoi U
1X KOMOWHAIUSIMU
YuuBepcaibHbIe KOMMYHUKAaTHBHbIE JeHCTBUS

ObweHue:

o B X0Zle 00Cy>KaeHUst yueOHOTO MaTepHasa, pe3y/bTaToOB JIabopaTOPHBIX paboT U

NIPOEKTOB 3a/laBaTh BOIPOCHI T0 CYIIeCTBY OOCYXJaemMoil TeMbl W BBbICKAa3biBaTh H/IEH,

HarleJieHHbIe Ha pelleHue 3a/1auy U MojiiepkKaHue 0/1aroykenaTelbHOCTH O0IIeH s

o COIMOCTaBJIATE CBOM CYXOEHHA C CYXXIAEHUAMU OPYTMX YUYdCTHUKOB [JHajiorda,

oOHapy)XMBaTh pa3/Muue U CXOZACTBO TIO3ULIHH;

o BBIPa’>KATh CBOIO TOUKY 3D€HHSA B YCTHBIX U ITMCbMEHHBIX TEKCTAX;

o HY6III/ILIHO npeAcTaB/JIdATh pe3yJjIbTdTbl BBINO/IHEHHOI'O ¢)H3I/IquKOFO OITbITa

(3KCTIepuMeHTa, UCC/Iie/JOBaHusl, TIPOEKTa)
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CosmecmHas desimeabHOCMb (COMPYOHUYeCme0):

o IIOHMMaTb M UCIO/b30BaTh IpeuMylllecTBa KOMaHAHOM U WHAWBU/YalTbHOU
paboThI IIpU pellleHnH KOHKPeTHOM (u3nueckoii mpobiemsr;
[ NPYHUMATh 1€/l COBMECTHOM [esiTeJIbHOCTH, OPraHU30BbIBaTh [I€MCTBUS 1O eé

JOCTYDKEHUIO: PacrpesieNiiTh POJiM, 00CYKAaTh TIPOLIeCCHI M Pe3y/bTaThl COBMECTHOU paboThI;

0000111aTh MHEHUSI HECKOJIbKUX JIFO/IEH;

o BBITIOJ/IHATH CBOIO UaCThb pa6OTbI, AO0CTUrad KaUeCTBEHHOI'O pe3yJ/ibTaTd IT0 CBOEMY

HAI1paB/IEHWIO U KOODAWHKUPYA CBOU AEﬁCTBHH C APYTMMHU YI1€HaMH KOMaH/JbI;

o OLleHMBaTh KauecTBO CBOero BK/Iaj@a B OOL[WI TPOAYKT IO KPUTEPHSIM,

CaMOCTOSITe/TbHO C(HOPMYTMPOBaHHBIM yUaCTHUKAaMU B3aUMO/IeMCTBUS
YHuBepca/ibHbIe pery/iiTUBHbIE AeliCTBUSA.

CamoopeaHusayusi:

o BBISABJ/IATH HpO6JI€MLI B JKM3HEHHbLIX U yqe6HbIX CUTyaludix, Tpe6y}OH_[I/IX AJ1d

pelieHUs1 GU3NUECKUX 3HAHUI;

o OpPUEHTUPOBAThCS B Pa3IMUHBIX noJxojax TIPUHSATHUS pelleHui

(MHOVBUYaTbHOE, TIPUHATHE PelleHus B TPYIIe, MPUHSATHE PelleHUH FPYIon);

([ ) CaMOCTOATE/IbHO COCTABJIATH AJITOPHUTM pellIeHUrs Cl)I/IBI/I‘JECKOI\/‘I 3d/1a4d WIM Il/IdHa

UCCNIeJOBaHUsT C Y4YETOM UMEIOLIMXCS PecypcoB M COOCTBEHHBIX  BO3MOXXHOCTEH,

dpPryMeHTUPOBATH IpeAjidraéMble BapHUAHTHBI pemeHHﬁ;

[ ZiesiaTh BBIOOP ¥ OpaTh OTBETCTBEHHOCTH 3a PelleHue.

CamokoHmpob (pecpaexcus):

o JlaBaTh a/leKBaTHYIO OLIeHKY CUTYyalluy U TipeJjjiaraTh IJlaH eé U3MeHeHUs;

o OOBSICHATH TIPUUWHBI [JOCTHXKEeHUS! (HeJIOCTWKeHUsT) pe3yJIbTaTOB [esiTe/TbHOCTH,

JIaBaTh OLIEHKY MPHUOOPETEHHOMY OITBITY;

([ ) BHOCHUTb KOPPEKTUBLBI B [OeATE€/IbHOCTb (B TOM UuKC/Ie B XO/JI BbIIIO/IHEHHA

CbI/BI/IIJECKOFO Hncciaeg0oBaHus WK HPOQKTa) Ha OCHOBE€ HOBBIX O6CTOHT€J’ILCTB, N3MEHHUBIINXCA

CHTyauHﬁ, YCTaHOBJIEHHBIX OU_II/I60K, BO3HHMKIIIMX pr,[[HOCTEfI;

o OLleHMBATb COOTBETCTBHE pe3y/ibTaTad Lie/Ihd U YC/IOBUAM.
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OMOYUOHANBHbIL UHMeA1eKm:

o CTaBUTb Ce0s HA MeCTO APyroro 4dejioBeKa B XoJe CIIopa W/IN AOUCKYCCHHU Ha

HAayUHYIO TeMY, IOHUMdTb MOTHBBI, HaMe€PEeHHSA U JIOTHUKY ADYIroro.

IIpunsamue cebs u Opyaux:

o NpU3HABaTh CBOE TMPABO Ha OMIMOKY TIPH peIleHuH (U3NYecKUX 3a7ady WK B

YTBEDXKAEHUAX Hd HAyUHbIE€ TEMbI U TAKO€ >Xe IpaBO APYyroro.

CrnenuanbHble MeTanpegMeTHbIe Pe3y/IbTaThbl:

([ ) HCII0J/Ib30BaTb COXPAHHbIE€ dHA/IM3daTOPbI B PAd3/IMUHBIX BHUAAX AeATE€/IBHOCTHU

(yueOHO-TI03HABaTeIbHOW, OPUEHTUPOBOYHOM, TPY/I0BOH);

o MPUMEHSATb COBDEMEHHble CpelCTBAa KOMMYHMKALUM U TU(I0TeXHUUeCcKue
CpeJCTBa;
o OCYIIIeCTB/IATH TIPOCTPAHCTBEHHYI0 U  COL[MAJIBHO-OBITOBYIO OPUEHTHUPOBKY,

006/1a1aTh MOOH/ILHOCTBIO;

[ NPUMEeHATh TIpHeMbl 0TOOpa M cHUCTeMaTU3alMM Marepuaja Ha Ompe/ielleHHYHo
TeMy;

o BeCTU CaMOCTOSITe/IbHbIN TTOMCK MHPOPMaL1y;

[ npeoOpa3oBbIBaTh, COXPaHSATh W TiepefaBaTh HWH(OPMALMIO, TONyYEHHYIO B

pe3y/bTaTe UTeHWsl WK ayJUpOBaHuS;

o NPUHUMAaTh yyacTue B peueBoM 001jeHnH, co0/Ir0jasi HOPMbI peueBOro 3TUKeTa;
o a/leKBaTHO MCII0/Ib30BaTh ’KeCThl, MUMUKY B IIPOLieCCe peyeBOoro o61eHus;
[ OCYIIIeCTB/ISITH PEYeBOM CAMOKOHTPOJ/Ib B Tporjecce yueOHOM JesTeqbHOCTH U B

TIOBCe/IHeBHON KOMMYHHKALIUU;

o OLIEHMBATh CBOKO peyb C TOUKH 3pEHHs ee COAep>KaHHs, A3bIKOBOI'O Oq)OpMJIEHI/IH;

([ ) HaXOJAWUTb T'PAMMATUUECKHE U DEUEBLIE OH_II/I6KI/I, HeOo4eThbl, UCIIPABJIATH UX;
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([ ) MJIaHUPOBATb, KOHTPOJ/IMPDOBATh U OLI€HWUBATH yq66HLIe AEﬁCTBHH B COOTBETCTBUH

C MIOCTaBJIEHHOM 3a/laueli ¥ YCJIOBUSIMU ee peain3alivu.
IIpeapmeTHbIE pe3y/IbTAThI
7 Kjacc
[TpeameTHBIE pe3ynbTaThl HA 0A30BOM YPOBHE [IO/DKHBI OTPa)kaTh CPOPMUPOBAHHOCTh Y

00yyJaroImuxcst yMeHU:

o HCII0/Ib30BAaTh IIOHATHA: (t)I/I3I/I‘—IECKI/Ie n XHUMUH4yecCkue dBJI€HH, H&6JIIO,Z[EHI/IE,

9KCIepUMEHT, MO/le/Tb, TUTIOTe3a; eIMHHULbI (PU3NUYeCKUX BeJIMUMH; aTOM, MOJIeKy/ia, arperaTHble
COCTOSIHUSI ~ BellecTBa (TBEpAOe, JKUAKOe, Tra3000pa3HOe); MeXaHHUUeCKOe [IBIDKEeHHe
(paBHOMEpHOe, HepaBHOMEpHOe, TIPSIMOJIMHeMHOe), TPAaeKTOpUs, paBHOENCTBYIOIIast CHUJ,

nedopmanus (yrpyrasi, miacTUueckas), HeBeCOMOCTh, COODIIIAIOIIMecs COCY/Ibl;

o pa3nuuaTh siBjieHus (AudQys3us;; TerioBoe [BW)KEHHWE YaCTUll BeIlecTBa;

paBHOMepHOe /[BIWKEHWe;, HepaBHOMEDHOe [BVDKEHWe; WHepIUs; B3auMO/IeHCTBHe Tel,
paBHOBecHe TBEPALIX Tel C 3a KPeIvIéHHOW OChIO0 BpallleHUs; repefiaua AaBjieHHs TBEPALIMU
TeaMH, >KUAKOCTIMM W Ta3amu; aTMmocdepHOe [aBjieHWe; TIaBaHWe TeJsi; TIpeBpalljeHust
MeXaHWUeCcKOW SHepruu) ro OIHMCAHWUI0 HX XapaKTepHbIX CBOWCTB U Ha OCHOBE OIbITOB,

JIeMOHCTPUPYIOILMX JaHHOe (pr3ruecKoe siBJIeHUE;

[ pacrio3HaBaTh TIPOsiBJieHHWEe M3Y4YeHHBIX (U3MUeCKUX SIBIEHUMM B OKDPY>Kalolem

MHUpe, B TOM uucie (u3nuecKue sIBJIeHUS B TPUpOJie: TPUMephbl ABW)KEHUS C Pa3/IMUHbIMU
CKOPOCTSIMM B >KMBOM W HEXUBOW NPUPO/Jie; [eNCTBUE CU/Ibl TPEHUs B TPUPOJE U TEXHUKE;
B/WsSIHAE aTMOC(HEpPHOrO [aB/IeHUS HAa >KUBOW OpPraHM3M; I/laBaHHEe pbIO; pblYard B Teje
yesI0BeKa; MpY 3TOM TIePeBO/IUTh MPAaKTHUECKYIO 3a/jauy B yueOHYIO, BbIJIE/ISITh CYIleCTBEHHbIE

CBOMCTBA/MPU3HAKU (PU3NUECKUX SIBJIEHUM;

[ OTMChIBaTh H3yUeHHble CBOMCTBA Tel U (pU3MUeCKue SIBEHHUS, HCIO/b3Ys

¢busnueckre BeJIMUMHBI (Macca, 00bEM, TVIOTHOCTh BEIeCTBa, BPeMsl, IyTh, CKOPOCTh, CPeJHSIsS
CKOPOCTb, CWJIa yNpPy TOCTH, CW/a TSDKECTH, BeC Tesa, Chjla TPeHusl, /aBjieHue (TBEPJOro Tesa,
JKUAKOCTH, Ta3a), BBITAJKWBAIOIAs CHIa, MeXaHW4yeckass paboTa, MOIHOCTb, TIJIeUO CHJIB,
MOMEHT CHu/bl, KO3(hGdUIIMEHT TI0/Ie3HOTO IEeMCTBUSI MeXaHWM3MOB, KUHeTHuecKass |
MOTeHLMasbHasi SHEeprvs); TpU OMNMCAHWM TIPAaBWIBHO TPAKTOBaTh (DU3WUYECKUN CMBICT
WCTIO/Mb3YeMbIX BEJMUMH, WX O0003HaueHWs U eAUHUIIbl (U3UUECKUX BEeJIMUYWH, HaXOJUTh
dhopmyJibl, CBsi3bIBalOIIME AAHHYHO (DM3MUYECKYH BeJIMUMHY C APYTMMHU BeJIMUMHAMH, CTPOUTH

rpadvKu U3yuyeHHbIX 3aBUCUMOCTelN (M3NUYeCKUX BeJTUUKH;
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([ ) XdPaKTE€PHU30BATh CBOICTBa TeJI, d)HBI/IquKI/Ie sBJIEHWS W TIPpOLEeCChI, MCIIOJ/Ib3YA

ripaBW/ia C/A0KeHUs cui (BA0JIb OJJHOM MpsiMoi), 3akoH I'yka, 3akoH Ilackassi, 3akoH Apxume[a,
TIpaBU/I0 paBHOBecHs phiyara (6710Ka), «30/I0TOe TpaBW/IO» MeXaHWKH, 3aKOH CO XpaHeHUs
MeXaHWUYeCKOM Hepruu; Mpu 3TOM /laBaTh CJI0BeCHYH0 (POpMYJIMPOBKY 3aKOHA U 3alKChIBaTh €ro

MaTeMaTHU4YeCKOe BbIDAXKEHUE;

o 00BSCHATD (I)I/I3I/I‘-IGCKI/IE sIBJIEHHs, TIpoLeCChbl U CBOMCTBa TeJl, B TOM 4UuC/ie U B

KOHTEKCTe CUTyaldid TIPaKTUKOOPHMEHTHMPOBAHHOTO XapaKTepa: BBbISIBJISAITb  TPUYUHHO-
C/TIeICTBEHHBIE CBSI3H, CTPOUTL OOBSICHEHHWe M3 1—2 JIOrMYeCKHWX IIaroB C Oropod Ha 1—2

V3yUeHHbIX CBOMCTBA (PM3MUECKHUX sIBJIEHUM, (PU3MUECKHX 3aKOHA UM 3aKOHOMEPHOCTH;

[ pellaTh pacuéTHble 3aaud B 1—2 JeMCTBUS, UCIIOJb3Ysl 3aKOHBI U (OPMYIIbI,

CBs3bIBatolMe (r3uueckue Be/IMUMHBI: Ha OCHOBe aHaau3a YCJIOBUS 3a/laud 3aluChiBaTh
KpaTKOe YC/0BUe, TMOJCTaB/ATh (r3UuecKrde BeJUYUHbI B (DOPMYJ/bl M MPOBOAUTHL pac UETHI,
HaXO/IUTh CIIPABOYHBIE /JaHHbIe, He0OXOAUMbIe /ISl PeIlleHus 3a/iay, OIleHWBaTh PealMCTUUHOCTh

TI0/TyueHHOU (pU3nuecKol BeJTMUNHbI;

o pacro3HaBaTh TMpo0/ieMbl, KOTOPble MOXXHO DEIIUTb MMPH TIOMOIH (HU3NIeCKUX

MeTOZIOB; B OINWCAaHUM MCC/Ie/JOBaHUsl BblZe/ISATh IIpPOBepsieMoe MpeAroJioyKeHue (TUIoTesy),
pa3nnuaTh W WHTEPIIPeTUPOBATh TOMyUYeHHBbIM pe3y/bTaT, HaXOJWUTb OMMOKA B XOJ|e OIIBITa,

AeJIaThb BBIBObI 10 €0 pe3yJ/IbTdTdM;

o TIPOBOJIUTH OIBITHI TI0 HaOMOeHUI0 (DU3NUECKUX SIBJIEHUM WM (PU3NUECKUX

CBOMCTB Tes: (OpPMYIMpPOBATh TIPOBEpPsieMble TIPeJIION0XKeH s, COOMpaTh YCTAaHOBKY W3

Tpe/i/IOKeHHOTO 000py/J0BaHMs, 3aMMChIBAaTh X0/ OTbITa ¥ (JOPMY/TMPOBATh BHIBOALI;

o BBITIOJNIHATE TIpAMbBIE M3MepeHUA PACCTOAHKUA, BPEMEHH, MACCHI TeJld, O6"béMa,

CWbl U TeMIiepaTypbl C HCII0/Ib30BAHWEM dHAJIOTOBBIX U L[I/I(l)];)OBbIX HpI/I60p0B; 3dITMChIBATDh

TOKa3aHust TpUOOPOB C YUETOM 3aZlaHHOM abCOTFOTHOM MOTPEeITHOCTH U3MePeHMI;

o TIPOBO/IUTDL MCC/Ie/JOBaHUe 3aBUCUMOCTH OJJHOU (hr3ruecKol BeJTMUUHbBI OT JPYToi

C MCT0/Ib30BaHUEM NPSIMbIX U3MepeHuH (3aBUCMMOCTH IyTU PaBHOMEDPHO ABIKYLLErocs Tesa oT
BpeMeHU [IBI)KEeHHUsl Tesjla; CW/Ibl TPeHHUsl CKOJIbKeHWsi OT Beca Tesa, KauecTBa 00paboTKu
NIOBEPXHOCTEeH Tesl M He3aBUCMMOCTU CU/Ibl TPEHUs OT IIOLa/i CONPUKOCHOBEHUS TeJl; CHIbI
YTIPYTOCTH OT YAJIMHEHUs TIPY’KHHBI; BBITA/TIKUBAIOIEN CUIbI OT 00bEMa TOTPY)XKEHHON YacTH
Te/Jla U OT IJIOTHOCTH >KUJKOCTH, €€ He3aBUCHMOCTH OT TUIOTHOCTU Tesa, OT TIyOMHBI, Ha

KOTOPYIO TIOTPY’>KE€HO Tesi0; YC/AOBUM TIJIaBaHUs Tes, YCJIOBUM pPaBHOBeCHs pblyara v 0JIOKOB);
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y4aCTBOBaTh B TJIAHUPOBAaHUM yueOHOTO WCC/eIOBaHMs], COOMpaTh YCTAHOBKY WM BBIMO/IHSThH
V3MepeHus, CJieflysi TIpeAJioKeH HOMY I7laHy, (UKCUpPOBAaTh pe3y/bTaThl I0/yueHHON
3aBUCUMOCTH (PU3NUECKUX BeIMUMH B BHje TIPeJJIOKeHHbIX Tabiul, U rpaduKoB, [esaTh

BBIBO/JIbI T10 pe3y/1bTaTaM MCC/1eJOBAHUS;

() MpOBOJWUTH KOCBEHHLIE HM3MEDEHUA CbI/I3I/I‘—IECKI/IX BeJ/IM4YKH (HJIOTHOCTL BeljeCcTBa

JKUJKOCTH Y TBEPZAOro TeJja; CWa TPeHUs] CKOJIbKEeHUs]; JaBjeHue BO3/[yXa; BbITAJKHUBAIOLast
Cu/a, JIelCTBYyOIlasi Ha MOTrPY)KEHHOE B >KUAKOCTb Teso; KO3((UIIMeHT MoJie3HOro [1edCTBUS
MPOCTBIX MEXAaHW3MOB), C/efysl TpeJI0)KeHHOW WHCTPYKLMU: TPH BbITIOJIHEHUM W3MepeHU

CO6I/IpaTb 3KCIEePUMEHTA/IbHYIO YCTAHOBKY W BBIYHUC/IATH 3HAUEHHE MCKOMOM BeJ/IMUUHBI,

o cob/rolaTh TIpaBWJIa TeXHWKU 0e30rmacHOCTH Tpu pabote c J1aGopaTOpHBIM
obopy/ioBaHuEM;
o yKa3bIBaTh TIPUHIUIBI 1€HCTBUSI TIPUOOPOB U TEXHUUECKHUX YCTPOWCTB: BECHI,

TEPMOMETp, AWHAMOMETp, COOOIaroIuecss COCyZAbl, OapoMeTp, pbluar, TOJABIKHBIA H

HETI0/IBVKHBINA OJIOK, HAK/IOHHASsI TI/IOCKOCTh;

o XapaKTepr30BaTh TMPUHLIAILI JeMCTBUS W3yUeHHBIX MPUOOPOB M TEeXHUUYECKUX

YCTPOMCTB C OMOPOM Ha KX OMHcaHus (B TOM YMC/ie: TIOJIIMUITHUKKM, YCTPOMCTBO BOZJOIPOBOJA,
TU/PaB/IMUECKUI TIpeCcC, MaHOMETp, BBbICOTOMEp, TIOPIIHEBOW HACOC, apeoMeTp), WCII0JIb3ys
3HAHUS O CBOWCTBaX (U3MUECKUX SIBJIEHUHM W HeoOXxoaumble (U3NUecKue 3aKOHbI, U

3dKOHOMEPHOCTH;

[ NIPUBO/IUTE TIPUMEpbl / HAXOJUTb WH(OPMAaLMI0 O TMpUMepax MPaKTHUUeCKOro

WCTI0/Tb30BaHUs (M3NUYECKUX 3HAaHUM B TOBCEJHEBHOMW >XU3HU AJisi obecrieueHrsi 6e30macHOCTH
npyu oOpaljeHuu € MpubOpaMHd U TeXHUYECKUMH yCTPOMCTBAMHU, COXPaHEeHHUsSI 3/I0pOBbsl M

CO6J'IIO,Z[€HI/IH HOPM 3KO0JIOTH4YeCKOI'0O MoBeJeH s B OKPy')KaI-OU_[eﬁ cpeae;

[ OCYIIeCTB/IATH OTOOD MCTOYHMKOB uHpoOpManuu B ceTn VHTepHeT B

COOTBETCTBUM C 3d/IlaHHBIM ITOMCKOBBLIM 3aIlIpOCOM, Hd OCHOBE€ HMEIOIIUXCA 3HaHUM U HYTéM
CpaBHEHHSA Pa3/IMYHBIX HCTOYHHUKOB BbIAE/IATH I/IHCl)OpMaL[I/II-O, KOTOpasa AB/IAeTCA

HpOTHBOpG‘—IHBOﬁ WA MOKeT OBbITh HEAOCTOBEPHOﬁ;

[ WCII0/Ib30BaTh TIPM  BBITIOJIHEHWM yueOHBIX 3a/jaHUi  HAYYHOTIOMYJISIPHYIO

JUTepaTypy (QU3NUecKOro COfepskaHWs, CIIpaBOUHble MaTepHuasbl, pecypchl ceTH VIHTepHeT;
B/aZieTh TMPUEMaMU KOHCTIEKTUPOBAHHUSI TeKCTa, npeobpa3oBaHust WHGOPMALIMK W3 OJHOU

3HAaKOBOM CUCTEMBI B IPYTYIO;
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([ ) CO31aBaThb CcOoOCTBEHHBIE KpaTKue IMMCbMEHHbIE U YCTHbIE COO6H.[€HI/IH Ha OCHOBe 2

—3 HMCTOYHUKOB WH(OPMAILMU (U3NUECKOTO COZEp>KaHUs, B TOM UKC/Ie MyOJUYHO [e/1aTh
KpaTKe CO00I1[eHHsI 0 pe3yJibTaTaX IMPOeKTOB UM YUeOHBIX UCC/IeZIOBAHUMA; TIPU 3TOM IPAMOTHO
WCII0/Tb30BaTh MU3yUYeHHbIM MOHATUMHBIM ammapaT Kypca (M3UKH, COMPOBOKJATh BBICTYILIEHHE

rpe3eHTaLyel;

o Mpr  BBIIIOJIHEHHWK  y4e OHBIX MMpOEKTOB U I/ICCJ'IE,EI;OB(:IHI/II‘/JI pacripeesjsaTb

00513aHHOCTH B TPYTITie B COOTBETCTBUH C ITOCTABJI€HHLIMM 3ajlauaMu, CIe[IUTh 3a BBITOTHEHEM
TJlaHa [JeMCTBUM, afleKBaTHO OIleHHWBaTh COOCTBEHHBIM BK/IaJ B [1eSTeNbHOCTh TPYIIIbI;

BBICTPAMBATb KOMMYHHWKATHBHOE BBHHMO,Z[EI\/,ICTBI/IE, YUHWTBIBAasA MHEHHE OKPY>KaloIlrX.

8 k1acc
[TpeameTHBIe pe3ysibTaThl HA 6@30BOM YPOBHE [IOJDKHBI OTPa)kaTh C(HOPMHUPOBAHHOCTD Y

00yyJaroImuyxcst yMeH!:

o HCII0JIb30BATh IMOHATHUA: MdCCa U pa3Mepbl MOJIEKYJI, TEIIJIOBOE ABM)XEHHE dTOMOB

W MOJIeKy/, arperatHble COCTOSIHUSI BeIlleCTBa, KpHUCTa/ZIMUecKhe W amop¢Hble Tesa,
HaChbILeHHbIM U HEeHACBIIeHHbIN Tap, BAaKHOCTb BO3/yXa; TeMIlepaTypa, BHYTPEHHsISI SHeprus,
TeTJIOBOM JiBUTATe/Ib; 3/IeMeHTapHbIN 3/IeKTPUUeCKUM 3apsi/l, 37IeKTpUUYecKoe ToJie, TPOBOAHUKU

H AUDJIEKTPUKU, MOCTOSTHHBIM f-)J'IeKTpI/I‘-IeCKI/Iﬁ TOK, MdAI'HUTHOeE I10J1€e;

o pasnuuaTh siBJieHUs (TeryioBOe pacllvpeHUe/C)KaTue, Telljionepesaya, TeryioBoe

paBHOBecHe, CMauyMBaHWe, KalWISIDHblE $SIBJIEHUs, WCIapeHue, KOHJeHcalusi, TiaB/ieHue,
KpuCTa/iu3aiusi (OTBep/ieBaHue), KWIeHue, Teriornepejadya (TeryionpoBOJHOCTb, KOHBEKI[US,
W3/lyyeHue); 3/IeKTpu3alusi Tesl, B3auUMO/IeCTBUe 3apsifioB, AEWCTBUSI 3JeKTPUUECKOTO TOKa,
KOPOTKOe 3aMblKaHWe, B3aUMO/[eliCTBUe MarHUTOB, /leliCTBe MarHUTHOTO T10JisI Ha TIPOBOJHUK C
TOKOM, 3/IeKTPOMarHWTHasi MHAYKLUS) 0 OMUCAHUI0 UX XapaKTepHbIX CBOMCTB M Ha OCHOBe

OTIBITOB, IEMOHCTPUPYHIOLLMX JaHHOe (pr3ruecKoe sIBJIeHUE;

[ pacrio3HaBaTh TIPOsiBJieHHWEe W3Y4YeHHBIX (U3MUeCKUX sIBIEHUMM B OKDPY>Kalolem

MUpe, B TOM uuc/ie (U3MYeCKUe SBJeHWS B TIPU pOJe: IOBEPXHOCTHOE HaTsKeHue |
Kanw/IsipHble sBJIeHUs] B NPUpOJe, KPUCTal/bl B MpUpoJe, u3nyvyeHue CosHLA, 3amep3aHue
BO/J0EMOB, MOPCKHe Opu3bl, 00pa3oBaHMe POCHI, TYMaHa, WHes, CHeTa; 3JIeKTPHUeCcKre siB/IeHNs B
aTMocdepe, 3/1eKTPUUECTBO >KMBBIX OPraHU3MOB; MarHUTHOe ToJie 3emsiu, Apeiid MO/I0CoB,
pO/b MarHUTHOIO TOJSL JJ/Is1 JKM3HU Ha 3emse, TOJSIPHOE CHUsSHWEe; TIPU 3TOM I€PeBOAUTH

NIPAaKTUYeCKYIo 3a7iauy B yueOHYIO, BbIJIe/IATh CYIleCTBeHHbIe CBOWMCTBA/TPU3HAKK (hHU3UUYeCKUX
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SIBJICHUM;

o OINMUCBIBATh H3yUE€HHLIE CBOMCTBA TeNl U (I)I/I3I/I‘-IECKI/IE ABJI€EHUS, HCIIOJNIb3yA

¢dusnueckre BeJIMUMHBI (TemIiepaTypa, BHYTPeHHsIsI SHeprusi, KOJMUeCTBO TerIOThl, y/e/bHast
TeTVIOEMKOCTh BeL[eCTBa, y/e/IbHasi TeIyioTa IJIaB/IeHus], yAeabHas TeryioTa mapoodpa3oBaHus,
yZeibHasi TeryioTa CropaHusi TOT/IMBA, KO3(P@UIIMEHT T0/Ie3HOT0 /IelCTBUS TeIOBOM MalllUHBbI,
OTHOCUTeJIbHAsl BJIAKHOCTb BO3ZyXa, 3/eKTPUUECKWM 3apsf,, CWla TOKa, 3JIeKTpUUYecKoe
HarpsbKeHHe, COTIPOTHB/IEHHE TIPOBOJHUKA, Y/e/IbHOe COMNpOTHBJIEHWe BellecTBa, paboTa u
MOILHOCTb 3/IeKTPUYECKOr0 TOKA); MPU OMMCAHWU MPaBUIBLHO TPaKTOBaTh (PU3MUECKUM CMBICT
WCTIO/Tb3YeMbBIX BeJTMUMH, 0003HAaUeHUsI U eJUHUILIbI (DU3UUeCKUX BEJTMUWH, HAXOAUTb (DOPMYIIbI,
CBSI3bIBANOLL[ME [JaHHYIO (U3WYECKyH BeJMYMHY C JPYTMMM BeJMUMHAMM, CTPOUThH TpPa(UKU

HN3yUYE€HHBIX 3aBUCHMOCTEH (I)I/IBI/I‘—IECKI/IX BeJ/INUYHH,

[ XapaKTepr30BaTb CBOMCTBA Tes, (U3MUeCKHe SIBJIeHUS] M TPOLIeCChl, UCIOJIb3Ys

OCHOBHbIE TIOJIOXKEHHSI MOJIEKY/IIPHOKUHETHUECKOW TEeOPUM CTPOEHHsI BellecTBa, TPHUHIUTT
CyTeprio3uLIUM T10 jieli (Ha KaueCTBeHHOM YPOBHe), 3aKOH COXpaHeHHs 3apsifa, 3a KoH Oma /st
yuacTKa ILienu, 3akoH JDkoyns—JIeHila, 3aKOH COXpPAaHEeHWs SHEPruu; TMpH 3TOM /laBaTh

CJIOBECHYHO (JOPMYJIMPOBKY 3aKOHA M 3alMChIBaTh €r0 MaTeMaTUYeCKOe BbIDAyKEHUE;

([ ) 00BSACHATD d)HBI/IIIECKI/Ie rnponeccel 1 CBOMCTBa TeJl, B TOM 4UMC/Ie 1 B KOHTEKCTe

CHTya]_[I/II‘;I TPAKTUKOOPDUEHTUPOBAHHOI'O XdPAKTE€PA: BLIABJIATL IIPUUMHHOC/I€ACTBEHHBIE CBSA3U,
CTPOUTH o0bsicHeHHe U3 1—2 JIOrMYecKux IIaroB C OHOpOﬁ Ha 1—2 HN3yUYE€HHBIX CBOMCTBa

br3uUecKux siBeHUH, GHU3rUeCcKrX 3aKOHOB WJIU 3aKOHOMEPHOCTeM;

o pellaTb pacuéTHble 3a/laud B 2—3 JeMCTBUS, UCIIOJ/b3ysl 3aKOHbI U (OPMYIIbI,

CBsi3bIBarol[e (PU3MUeckre BeIMUMHBI: HAa OCHOBE aHajau3a YC/AOBUS 3aJjaud 3arlvChIBaTh
KpaTKOe YC/IOBHe, BBISIB/IATh HEAOCTAaTOK JAaHHBIX /Il PellleHus 3aflaud, BbIOMpPATh 3aKOHBI U
dopmynbl, HeoOXoaMMbIe /i1 eé pellieHUs, TIPOBOJUTh pac YéThl U CPaBHUBATh IOJyueHHOE

3HauyeHue Cl)I/IBI/ILIECKOI\/‘I Be/IMUMHBI C MU3BE€CTHBIMU JdHHBIMU,

[ pacrio3HaBaTth TpobJieMbl, KOTOPble MOXHO DELIUTb MPU TOMOLIU (U3NUeCKUX
METOZIOB; HCIIO/Ib3ysl OIMHUCAHWEe WCC/Ie[0BaHUs, BbIZIEJISATh TIPOBEpPSIEMOE TPe/rio/IoXKeHue,
OLIeHUBATb TIPaBUILHOCTD TIOPSiZIKa MPOBeZIeHNs UCC/IeIOBaHus, /le/laTh BbIBOABI;

[ NIPOBO/JIUTH OIIBITHI TI0 HaO/IOeHUI0 (DU3MUECKUX SIBJIEHWUM WM (PU3UUECKUX

CBOMCTB Teq (KaHI/IJI]'IHprIe SBJIEHUS, 3dBUCUMOCTb [JdBJIEHWA BO34yXa OT €ro O6'béMa,
TeMIIeEpaTypbl; CKOPOCTH IIpoLiecCa OCTBIB&IHI/IH/H&FPEBHHI/IH Mmpru MW3/Iy4eHMHW OT LBeTa

W3/Tyvalollei/norionialleli MOBepXHOCTH; CKOPOCTb MCMapeHusi BOJbl OT TeMIlepaTypbl
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YKUIKOCTU U TUIOMIAZM €€ TIOBePXHOCTH; JIEKTPU3ALIMS TeJl U B3aUMO/IEHCTBUE 3JIEKTPUUECKUX
3apsifioB; B3auUMO/JIeHCTBUE TIOCTOSHHBIX MAarHWTOB, BU3ya/iu3allds MAarHUTHBIX —TIOJiek
TOCTOSTHHBIX MAarHWUTOB; [eWCTBUSI MarHUTHOTO TIIO/ISI Ha TIPOBOAHUK C TOKOM, CBOMCTBa
3/IeKTPOMarHWTa, CBOWCTBA  3JIEKTPOJBUTaTessi  TOCTOSIHHOTO  TOKa):  (popMy/iIMpoBaTh
TIpOBepsieMble  TIPe/ITIOIOKeHNsI, COOMpaTh YCTAaHOBKY W3 TMpPeAI0KeHHOTO 000pyZ0oBaHus;

OIMMChIBATH X0/, OIIbITA U CbOpMy'JII/IpOBaTL BbIBO/IbI;

o BBITIOJIHATL TIpSAMbIE€ KW3MEDEHHA TEMIIe€paTyphl, OTHOCHUTEJILHOU BJIAXKHOCTH

BO3/lyXa, CH/IbI TOKA, HANpPsDKEHWs C HCIMOMb30BaHWEM aHaloOroBbIX MPHUOOPOB M /IaTUMKOB
¢U3MUeCKUX BeMYMH; CPAaBHUBATh pe3y/bTaTbl M3MepeHWH C YUéTOM 3aJjaHHOW abCoIHOTHOU

MOrpenHoCTH;

o TIPOBOJIUTD MCC/Ie/JOBaHUe 3aBUCUMOCTH OJHOU (hri3nuecKol BeTMUMHbBI OT JPYrou

C WCII0/Ib30BaHWeM IPSMbIX W3MepeHUi (3aBUCHMOCTb COIPOTHUBJ/IEHUS] MPOBOAHUKA OT ero
JUIVHBI, TUIOLL[A/Id TOTIePEYHOr0 CeueHusi U y/ie/bHOT0 CONPOTUB/IEHHS BelljeCTBa MPOBO/JHUKA;
CWIbl TOKa, WJYLIero uepe3 MNPOBOJHUK, OT HANpsUKeHUS Ha IPOBOJHUKE; HCC/Ie[0OBaHUe
1oc/efloBaTe/lbHOTO M MapasyieflbHOrO0  COeJUHEHWM  TPOBOJHUKOB):  IJIaHUPOBAaTh
UCCejoBaHUe, COOMpaTh YCTaHOBKY U BBITIOJHATH M3MePeHUs, Cefys Mpe//Io)KeHHOMY TIJIaHy,
¢UKCUpOBaTh pe3yabTaThl IOMYYeHHOM 3aBUCHMOCTH B BUfe Tabnwi] U rpadukoB, [enaTb

BBIBOJBI T10 pe3yJ/ibTdTaM UCC/IeJOBAHUS;

o MPOBOJUTL  KOCBEHHble  W3MepeHusi  (PU3MueckKux BeJWuyuH  (yZJesbHas

TeTVIOEMKOCTh Bell[eCTBa, COMPOTUBJIEHWE TIPOBOJHHUKA, paboTa M MOIIHOCTH 3/IeKTPUYECKOTO
TOKA): IUJIAHUPOBAaTh W3MEPeHHs, COoOWUpaTh SKCIEepUMEHTA/bHYI) YyCTaHOBKY, CJIefys

HPEAHO)KEHHOﬁ HUHCTPYKLHWH, U BBIYNCIATh 3HAYEHUE BEJTMUHNHBI;

o cobmofaTh TIpaBW/IA TEXHUKU 0e30MacHOCTH TpU paboTe C j1abopaTOpHLIM
obopy/1oBaHUEM;
[ XapaKTepr30BaTh TMPUHLIUILI JEMCTBUS W3yUEHHBIX MPUOOPOB M TEXHUUYECKHX

YCTPOMCTB C OTMOPOM Ha WX OMUCaHUs (B TOM UMCJ/ie: CUCTeMa OTOIUIEHUsl JOMOB, TUTPOMETP,
napoBass ~ TypOWHa, amrepMeTp, BOJbTMETP, CUETUMK  2JIEKTPUUECKOW  SHEpPruw,
3JIeKTPOOCBETUTe/IbHBIE  MPUOOpBI,  HAarpeBaTe/ibHble  3/IEKTPONPUOOpPLI  (TIpUMeEpHI),
3/IeKTpUUeCKre TIpeJJOXPAHUTeHN; 3JIeKTPOMAarHUT, 3JIeKTPO/IBUraTe/lb TOCTOSSHHOTO TOKa),

HCI10JIb3ys 3HAHUSA O

o CBOMCTBAX (hM3UUECKUX SIBIEHUN U He0OX0AuMble hr3nUuecKre 3aKOHOMEPHOCTH;
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([ ) PacCIrio3HaBaTh IMMPOCTHIE TEXHUYECKHUE YCTpOﬁCTBa U U3MepUTeEJIbHbIE HpI/I60pLI I10

CXeMdM H CX€MdTUYHbBIM PpHCYHKaM ()KHAKOCTHbIﬁ TeEPMOMETD, TepMOC, IICUXPOMETD,
TMrpomMeTp, ABUraTe/lb BHYTPEHHEro CropaHud, 3JIEKTPOCKOII, pEOCTaT); COCTaBJ/IATb CXeMBbI
3JIEKTPHUYECKUX I.[EHEI‘/JI C nocnenoBaTe/IbHbIM W Idpad/UleJIbHBIM COeJWHEHHEM 3J/IEMEHTOB,

pasnuasi yC/I0BHbIe 0003HaUeHHsT 37IeMEHTOB /IeKTPUUeCKHUX Liere;

o NIPUBO/IUTh TIPUMEPBI/HaX0AUTh HHGOpPMALMI0 O TIpUMepax TMpPaKTUUeCcKoro

WCTI0/Tb30BaHusT (PU3NMUeCKUX 3HAHUM B TIOBCEIHEBHOM >XM3HU i obecrieueHus1 6€30MaCHOCTH
npyu obpairieHdyd C TpubopaMM U TeXHUUECKUMM YCTPOWMCTBAMU, COXpaHeHUs 3[0POBbs U

cob/ro/IeHNst HOPM 3KOJIOTHUeCKOT0 TTOBe/IeH!sI B OKPY KatoIlleit cpe/ie;

[ OCYILL[eCTBJISITH TTOUCK UH(OPMaLUK (HHU3UUeCcKOTo cofiep>kaHusl B ceTu VIHTepHeT,

Ha OCHOBE€ HMMEIOLNXCA 3HAaHUN U HYTéM CpaBHEHHA OOTIO/THUTE/IBHBIX MCTOUYHHUKOB BBIAE/IATH

HHGbOpPMAL[HI0, KOTOpast SIB/SIETCS IPOTUBOPEUHNBOM U/ MOXKET OBbITh HEZIOCTOBEPHOM;

([ ) HCII0J/Ib30BaTb TIpXA  BBITIOJIHEHUH y‘-IE6HbIX 3a,an1/11>i HayUHOIIOITYJIAPHYIO

JIATEPATYPY CbI/BI/IIJECKOFO CoJep>XaHus, CIpABOYHBIE MATE€pHAJ/Ibl, PECYPChl CETHU I/IHTepHET;
BJ/1aJeTh HPI/IéMaMI/I KOHCIIEeKTUPDOBaHHA TEKCT4, Hp606p830BaHI/IH I/IH(bOpMaU"I/II/I nus3 O,E[HOﬁ

3HaKOBOW CUCTeMBbI B JIPYTYIO;

o Co37laBaTh COOCTBEHHBbIE MUCbMEHHbIE U KpaTKHe YCTHbIe Ccoo0ImeHus, 0600mmas

WH(POPMALIMIO U3 HECKOJIbKUX MUCTOUYHMKOB (PU3MUECKOTO CO/IeP)KaHMsl, B TOM UHMC/Ie MyO/JHYHO
TIpe/ICTaBISTh pe3y/bTaThl TIPOEKTHOM WM MCC/IefoBaTebCKOW AesTe/IbHOCTA; TIPU 3TOM
IPaMOTHO MCIIOJ/Ib30BaTh HW3YyUeHHBIM TMOHATUMHBIA armapaT Kypca (GH3MKH, COMPOBOXKIATh

BBICTYTIJIEHHE TIpe3eHTalliel;

o MpHU BBITIOJTHEHHWH y‘-IE6HbIX MMPOEKTOB U I/ICCJ'IE,E[OBaHI/II‘/JI (1)I/I3I/I‘-IECKI/IX rnponeccoB

pacrpeiesisitb 00513aHHOCTH B TPYTIIe B COOTBETCTBUU C TIOCTAB/I€HHBIMU 3aflauaMu, CIeIUTh 3a
BBITIOJTHEHWEM TUIaHA JIMCTBUM W KOPPEKTUPOBATh €ro, afleKBaTHO OL[€HWBATh COOCTBEHHBIM
BK/IaJ| B JleSITeJIbHOCTb TPYIIMbl; BbICTPaMBaThb KOMMYHUKaTUBHOE B3auUMO/IeHCTBUe, MPOSIBIISIS
TOTOBHOCTH pa3peliiaTh KOH(IUKTHI.
9 Knacc
[TpeameTHBIe pe3ysibTaThl HA 6@30BOM YPOBHE [IOJDKHBI OTpPa)kaTh C(HOPMHUPOBAHHOCTD Y

00yyJaroImuyxcst yMeH!:

o UCII0/Ib30BaTh TMOHATUA: CUCTeMa OTCUéTa, MdaTepHa/ibHasd TOYKd, TPd€KTOpuA,

OTHOCHTE/IBHOCTb MeXaHHUYeCKOI'o ABW)XEHN S, AE(bOpMaL[I/IH (ynpyrasl, HﬂaCTI/I‘—IECKaH), TpeHue,
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L[eHTPOCTPEMUTE/TbHOE YCKOpPeHWe, HEBECOMOCTb U TePerpy3Ku; LeHTP TsKecTu; abCoF0THO
TBEpPZOE TeJI0, LIEHTP TSPKECTH TBEPAOTO Tejla, paBHOBeCHe; MeXaHUuuecKre KoyiebaHust U BOJTHBI,
3BYK, UHOPAa3BYK U Y/IbTPa3BYK; 3/IeKTPOMAarHUTHbIE BOJIHBI, IlIKaJjia 3/IeKTPOMAarHUTHBIX BOJIH,
CBeT, O/IM30PYKOCTh M [Ja/IbHO30PKOCTh, CIEKTPhI UCTTyCKaHWs U TOTJ/IolleHus]; anbda, beta u

raMma HW3/Iy4eHH s, U30TOIIbI, AlepHad SHEPreTUKa,

[ pa3niuyarh siBjieHusi (paBHOMepPHOe ¥ HepaBHOMepPHOe TIPSIMOJIMHEeHOe [IBU)KeHue,

paBHOYCKOpeHHOe TMpsIMOJIMHelHOoe [IBIDKeHWe, CBOOOZHOe TiajieHHe Tejl, paBHOMepHOe
JBIDKEHVE TI0 OKPY)XHOCTH, B3aWMO/ElICTBUE TeJ, peaKTHBHOe [BIDKeHHe, KosiebaTesnbHOe
JBIDKeHVe (3aTyXamoljie U BbIHY)KJEeHHble KosiebaHUs1), pe30HaHC, BOJHOBOEe [BIIKEHHeE,
OTpakeHHWe 3ByKa, IPSIMOJIMHENMHOe pacrpocTpaHeHue, OTpaKeHWe U Ipe/loM/IeHHe CBeTa,
TIOJIHOe BHYTpDEHHee OTpakeHUe CBeTa, pas/iokeHue 0esloro cBeTa B CIEKTP M C/IOKEHUE
CMeKTpa/bHbIX L[BETOB, [JWCIEepCUsl CBeTa, eCTeCTBeHHAas paJM0aKTUBHOCTb, BO3HUKHOBEHHE
JIMHEeWYaTOr0 CreKTpa W3/IyueHHs) MO0 OMNMCAHUID WX XapaKTepHbIX CBOWCTB U HAa OCHOBE

OINBITOB, AEMOHCTDUPYIOLHUX AdHHOE Cl)I/IBI/IquKOE sABJ/IeHHe,

o pacro3HaBaTh TPOsIB/IeHHMEe M3yUeHHBbIX (M3UUeCKUX SIBIEHUM B OKpY’KarolleM

Mupe (B TOM uuciie (Gpu3nueckue siBJIeHUSI B TMPUPO/ie: TIPWIMBBI U OT/IMBBI, [BI)KEHHE TIJIaHeT
Co/THEUHOW CHUCTEMBI, DPEaKTHBHOE [BI)KEHHE J>KUBBIX OPraHWU3MOB, BOCIIPHUSTHE 3BYKOB
JKUBOTHBIMH, 3eMJIeTpsiCeHue, CelCMUuUecKue BOJIHBI, L[yHaMM, 3XO, liBeTa Tesi, ONTHYecKue
sB/IeHUSI B TpUpojie, OHo/orHYeckoe [JeMCTBHe BUJUMOr0, y/IbTPadHOJETOBOTO U
PEHTTeHOBCKOTO W3/1y4YeHUH; eCTeCTBeHHbIM paJiM0aKTUBHBIM (DOH, KOCMUUeCKHe JyuH,
PaJIJMOAKTUBHOE U3/TyueHHe MPUPOJHBIX MUHEpAsIOB; JeUCTBHE PAJUOAKTUBHBIX W3TyYeHUN Ha
OpraHu3M YejioBeKa), MPU 3TOM TEPEeBOJUTb TMPAKTUUECKYIO0 3a/lauy B yueOHYIO, BBIZIE/SThH

CylL|eCTBEeHHbIe CBOMCTBA/TIPU3HAKU (PU3NUECKUX SIBJIEHU;

[ OTMChIBaTh H3yUeHHble CBOMCTBA Tel U (pU3MUecKue SIBJEHHUS, HCIO/b3Ys

bu3nueckre BeJIMUMHbI (CpeJjHssl U MTHOBEHHAasi CKOPOCTh TeJjla P HepaBHOMEPHOM [IBUKEHUH,
yCKOpeHHe, IepeMelljeHre, IMyTb, YIVIOBas CKOPOCTb, CWIa TPeHWs, CWjla YOPYroCTH, CUa
TSDKeCTH, yCKOpeHWe CBOOOJHOrO TiafieHusi, BeC Tejla, UM IIyJbC Teja, UMIY/IbC CHJIbI,
MexaHuueckass paboTa ¥ MOIIHOCTb, TIOTEHI[Ma/bHasi JHEpPrusi Tesa, IIOAHSATOrO Haf
TIOBEPXHOCTBI0 3eMJIM, TOTeHLMaJbHasi SHEeprusi CKaToW TPYXXUHbI, KMHeTHYecKasi SHeprus,
TIO/THAsi MeXaHWJeCKasi JHePrusl, epruo/] U YacToTa KoiebaHwi, [TMHa BOJIHBI, TPOMKOCTh 3BYyKa
Y BbICOTa TOHA, CKOPOCTb CBeTa, M0KasaTe/b MPeJOM/IeHUsl CPe/ibl); MPY OMKWCAaHWU MPaBU/IbHO
TPAKTOBaTh (PU3UUECKHUIM CMBIC/T UCTIONh3YEeMbIX BeJIMUMH, 0003HaUeHUs ¥ eZIMHULIbI (hH3UUeCKUX

Be/IMYMH, HaxOAUTb (POPMyJIbl, CBSI3bIBAIOLIME [laHHYIO (PU3MUECKYH0 BeIUYMHY C JPYyTMMH
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Be/IMYMHAMH, CTPOUTH IpayKy N3yUeHHbIX 3aBUCUMOCTel (pH3MUYeCKUX BeJTMUKH;

o XdPaKTe€PHU30BdTb CBOMCTBa TeJ, (1)I/I3I/I‘JECKI/IE sIBJIEHWS W TIPpOLEeCChI, MCIIOJ/Ib3yA

3dKOH COXpdaHe€HHsA >SHepPrruv, 3dKOH BCEMHWPHOI'O TATOTEHHWsA, TIPUHLUII CYIIEPIIO3ULIMN CUJI,
MNPUHLKIT OTHOCHUTE/IbHOCTHU FaJ'II/IJ'IeH, 3dKOHbI HBIOTOHEI, 3dKOH COXpaHeHHs UMITYJ/IbCd, 3dKOHBbI
OTPpa’KE€HHA W TIpeJIOMJIEHUA CBeTd, 3dKOHbI COXPAHEHHS 3apsAAO0BOIO0 M MACCOBOI'O 4uHCesn Ipu
AAEPHBIX peaKLUAX; TIPU 3TOM OdBdTb C/IOBECHYHO Q)OPMYJII/IPOBKY 3dKOHad M 3dllMChIBATH €ro

MaTeMaTUUeCKOe BbIpdKEHUE,

[ 0OBSCHATH (hM3MUECKHe TPOLeCChl M CBOMCTBA Tejl, B TOM YKC/Ie U B KOHTEKCTe

CUTyallui MPakTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbIAB/ATh MPUUMHHOCIECTBEHHbIE CBSI3H,
CTPOUThL OOBsICHEHHWe U3 2—3 JIOTMUeCKUX ILaroB C OMOpoW Ha 2—3 M3yueHHbIX CBOMCTBA

(buU3nUeCcKrX SB/IeHNH, PU3NYECKUX 3aKOHOB UM 3aKOHOMEPHOCTel;

o pellaTb pacyéTHbIe 3a7aud (ONMparolyecss Ha CUCTeMy U3 2—-3 ypaBHEHUM),

VCTIO/b3ysl 3aKOHBI M (OpMYJibl, CBs3bIBarOIIMe (pr3MuecKue BeJIMYMHBI: Ha OCHOBe aHaau3a
YCIOBUSI 3a[jauMl 3a IMHUChIBaTh KPaTKOEe YCJIOBUE, BBISIB/IITH HEJOCTAIOI[He WA W30bI TOUHBIE
JlaHHble, BbIOMpaTh 3aKOHBI U (HOpMYJibl, HeOOXOAUMbBIe AJisi pellleHusi, TIPOBOJUTh PACUEThl U

OLI€HUBATb Pea/IMCTUYHOCTD MOJIYyYEHHOT O 3HAYE€HUA ¢)H3HHECKOﬁ BeJ/IMUHHBI;

() PacCrio3HaBaThb HpOﬁ]’lEMbI, KOTOpPbIE MO>XHO PpE€IIUTh TIpU IMOMOLIH (1)I/I3I/ILIECKI/IX

METOZ0B; HCIIOJ/Ib3yd OIMMCaHWe HUCC/IeA0BdHUA, BBIAE/TIATE IIpOBepdAeMOoe IIpeAIlo/I0KeHUe,
OLleHMBATb MMPpaBUJIbHOCTDb nopsajKa MpoBeaeHuA nuccjaeg0oBaHusd, Ae/1aThb BEIBO/bI,

WHTEPIPeTUPOBATh Pe3y/bTaThl HAOIIO[€HUM 1 OTIbITOB;

([ ) MpOBOJUTL OIIBITEI I10 HaG]II-O,E[EHI/II-O (1)H31/II-IGCKI/IX SIBJICHUN W/IN Cl)I/I3I/IT—IECKI/IX

CBOMCTB TeJI, U3ydeHre BTOPOI'O 3dKOHd HBI-OTOHa, 3dKOHd COXpdHE€HUS SHEPTUH; 3dBUCUMOCTDb

rieprozia KosiebaHui

[ NPY)KWHHOTO ~MasiTHUKa OT MacChl Tpy3a M JKECTKOCTH TMIPY)XKUHBI, W

HE3aBUCHUMOCTb OT AMIUIATYZbI Ma/lbIX KOoje0aHWH; MpsMOJMHEHHOe pacrpoCTpaHeHHe CBeTa,
pasniokeHHe 0esI0oro CBeTa B CIEKTP; M3yueHHWe CBOMCTB M300pa’keHUsl B TJIOCKOM 3epKajie U
CBOMCTB M300pa)keHusI TIpeZiMeTa B COOMparoLLel TMH3e; HaOJII0/JeHHe CTUIOLIHBIX U JTMHeHUaThIX
CTIeKTPOB M3J/IyueHHsi): CaMOCTOSITe/TbHO COOMpaTh YCTAaHOBKY U3 u30bITOUHOrO Habopa

000py/10BaHus; OMMCHIBATh X0/ OTbITAa U ero pPe3y/IbTaThl, (OPMYIMPOBaTh BHIBO/IBI;

[ TIPOBOJUThH MPH HEOOXOJUMOCTH CepHI0 TIPSIMbIX W3MepeHHH, oripe/iesisis Cpe/jHee

3HaueHWe U3MepsieMoi BeTMUrHbBI (POKyCHOe paccTosiHMe coOuMparolileii MH3bI); 000CHOBLIBATh
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BBIOOp Ccriocoba M3MepeHus/u3MepUTeTbHOTO TPrOopa;

o MpOBOJUTH HnccjaegoBaHue 3aBUCUMOCTeN (I)I/IBI/I‘JECKI/IX BeJIMYHNH C

WCII0/TIb30BaHWEM TMPSIMbIX W3MePeHUM (3aBUCUMOCTb MYTU OT BPeMeHM TIPU PaBHOYCKOPEHHOM
JBIWKeHUM 0e3 HauaJbHOM CKOPOCTH; Tiepuojia Kose0aHWi MaTeMaTHyeCKOro MasiTHUKAa OT
JUTMHbI HUTH; 3aBUCUMOCTH yTjla OTPaKeHWsI CBeTa OT yIJia Ma/ieHusl U yIja MpesioMIeHus OT
yrjia TiafieHusi): TUJIAaHMPOBAaTh MCC/Ie[OBaHWE, CaMOCTOSITeNIbHO COOMpaTh  yCTaHOBKY,
buKCcUpoBaTh pe3y/bTaThl TIOJYUeHHOW 3aBUCUMOCTH (PU3MUECKUX BEUUWH B BHe Tabmui] u

l"pa(bI/IKOB, AeJ1aTb BBIBOJABI IO pe3y/jibTaTdM UCC/1€0OBAHNA,

([ ) MpOBOJWUTHL KOCBE€HHbLIE HM3MEDEHUA d)HBI/IquKI/IX Be/IM4YKH (Cpe,Z[HHH CKOpPOCTb U

YCKOpeHWe Teja TIPU PaBHOYCKOPDEHHOM /IBM)KEHWM, YCKODeHHe CBOOOJHOTO TMafieHus,
YKECTKOCTb TIPY>KUHBI, KO3(p(PULIMEHT TpeHUsI CKObKeHUs], MexaHhuuecKasi paboTa ¥ MOIIHOCTb,
YyacToTa U nepuo/, KosaebaHWN MaTeMaTHUeCcKoro U MPYKMHHOIO MasTHUKOB, ONTHYeCcKasi Crma
cobuparoiield  JIMH3BI, PafIMOAKTUBHBIM  (OH): TUIAHMPOBaTb HW3MepeHWs; CoOHMpaThb
9KCIIePUMEHTa/IbHYI0 YCTAaHOBKY Y BBITNIOJHATh U3MEPEeHUs], C/1efys Mpe/JIoKeHHOU NHCTPYKLIUHY;

cobmoaTh MpaBy/Ia TeXHUKH Oe30racHoCTH TpH pabote ¢ 1labopaTtopHbeIM 060pyi0BaHNEM;

[ pa3nuyaTh OCHOBHble TPU3HAKM M3yUeHHbIX (U3NUECKMX Mofe  JIel:

MaTepHasibHasi TOUKa, abCOJTFOTHO TBEPZO€ TeJI0, TOUeUHBIN NCTOUHUK CBETa, JIyu, TOHKas JINH3a,

IJlaHeTAPpHAA MOJeJ/Ib aTOMd, HYK/JIOHHAA MO/J€J/Ib aTOMHOTI'O d4/ipa;

o XapaKTepr30BaTh TMPUHLIAILI JeMCTBUS W3yUeHHBIX MPUOOPOB M TEeXHUUYECKHUX

YCTPOMCTB C OMOpPOM HAa UX OMWCaHWs (B TOM UHWC/e: CIWJOMETp, JAaTUMKH I10/I0’KeHHS,
pacCTOSIHUSI M YCKODEHWs, pakeTa, 3XOJIOT, OUKW, TepuCKor, hoToammapar, ONTHYeCKHe

CBETOBO/IbI, CIIEKTPOCKOI, A031UMeTp, Kamepa BubcoHa)

o HCITI0/Ib30BdATH CXeMbl MW CX€MdTH4YHbl€ PHCYHKH HW3YUE€HHbBIX TEXHHUYECKUX

YCTPOWCTB, U3MepPUTETbHBIX NPUOOPOB U TeXHOJIOTUYECKUX TIPOLIECCOB TPH pellleHuH yueOHO-
MIPAKTUYEeCKUX 3a/lau; ONTHUECKHEe CXeMbl /i TIOCTPOEHHsT U300pakeHUH B TUIOCKOM 3epKajie U

cobupatortieii MH3e;

o MIPUBOJUTL TIPUMEpbI/HaX0JuUTh HH(GOPMAaLMI0 O TMpuUMepax MpPaKTUUYeCcKoro

WICTI0/Tb30BaHUsT (PU3HMUECKUX 3HAHWM B TIOBCEIHEBHOM >XM3HH I obecrieueHHs1 6€301acHOCTH

nipu obpalrieHnH ¢ TpubopaMy ¥ TeEXHUUECKUMH YCTPOMCTBAMH.

[ OCYILL[eCTBJISITh TIOUCK UH(OPMaLUK (HHU3UUeCcKOTro cofiep>kaHus B ceTu VIHTepHeT,

CaMOCTOSATe/IbHO  (DOpPMYJIMUPDYsl ~ TOMCKOBBIM  3alpoC, HaxXOJuUTb TIyTHM  OlpejeseHUus
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JI0CTOBEPHOCTH TIOJTyYeHHOW MH(OPMaLMi Ha OCHOBe MUMEIOLMXCSl 3HAHUH U JI0MOTHUTE/IBHBIX

HCTOYHHUKOB;

[ WCII0/Ib30BaTh TIPM  BBINIOJIHEHWM yueOHBIX 3a/jlaHUil  HAyYHOTIOMYJISIPHYIO

JUTepaTypy (pM3MYeCcKOro CojepkaHus, ClIpaBOYHble MaTepuasbl, pecypchl ceTh «VIHTepHeT»;
B/aZieTh TMpHEéMaMy KOHCTIEKTHPOBAHHUSI TeKCTa, rmpeobpa3oBaHuss WHGOpPMALIMK W3 OJHOU

3HAaKOBOM CUCTEMBI B IDYTYIO;

o CO31aBaThb COOCTBEeHHBIE ITHCbMEHHBIE U YCTHBIE COO6H.[€HI/I$I Ha OCHOBe

MHpOPMaLIMK U3 HeCKOJIbKUX WCTOYHUKOB (DPHU3UUECKOTO CO/lepKaHMUsl, TTyO/IMYHO TIpe/[CTaB/IsATh

pe3y/bTaThl MPOEKTHOM UM UCCIIefloBaTe/IbCKOW JeTelTbHOCTH.

[ CrneruanbHble pe3y/1bTaThl:

[ B/IaJIeHHe 3PUTE/IbHO-0CS3aTeIbHBIM CIIOCOO0OM 00C/ejoBaHHSI YW BOCIIPUSTHS

I[BETHBIX WM YepHO-0e/bIX (KOHTPACTHBIX) pesibedHbIX W300paXkeHUH (W/ITFOCTpALUi, CXEM,

MakKeTOB, UePTe)KHbIX PUCYHKOB, 'Pa()MKOB U T.I1.).
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TEMATUYECKOE IVTAHUPOBAHMUE I10 ITPEAMETY «®U3UKA»

7 knacc (68 u.)

TemaTnueck
. OcHoOBHBIE BH/IbI /IeSITeIbHOCTH
Ui 0J10K, OcHOBHoOE Co/Iep)KaHHe
00yJaroImmxcst
TeMa
Pa3zgen 1. ®u3uka U eé po/ib B NO3HAHUU OKPY kKaromiero Mupa (6 u.)
®ur3rKa — ®usrka — Hayka O Tpupoge. ABieHust TIPUPOAbI. PH3UUeCKUe o
@ BbisiBJieHUe  pa3IUuuil  Mexay  (QusMueckumMu U

Hayka o sSIB/IEHUS: MeXaHUUYEeCKHe, TelJIOBble, 3/IeKTpUUeCcKre, MarHUTHBIE,

rpupo/e. (2 u.)

CBETOBbI€, 3BYKOBGIE.

XUMHUUeCcKUMU TipeBpaitieHusMu (MC — xumus);

pacrio3HaBaHWe U Kiaccuukaims — (U3NUeCKHUX

SIBJICHU: MEXdHUUYECKHX, TEIVIOBBIX, 3JIECKTPUUECKUX,
MAI'HUTHBIX WU CBETOBLIX;

H&6J’IIO,I[€HI/IE C IIOMOIIBIO COXPAaHHBIX aHA/IM3daTOPOB H

onucaHue GU3NUeCKUX SBIEHUM.

du3snyeckue
BEJINUMHBEI. (2
4.)

dusnueckue BeIUUUHbL. V3MepeHHe (U3MUECKHX BeIUYMH.
dusnueckue MIpHUOOPHI. [TorpewHocTb V3MepeHuH.
MexayHapoiHas cuctema eJMHULI.

ornpege/jeHre LIEHbI Oe/JI€eHWS [Ka/Ibl U3MEPUTETIbHOTO

npubopa, W3MepeHHe JIMHEWHBIX pasMepoB Tel W
NIPOME)XYTKOB BpEMEHHM C yUETOM IO PeIIHOCTel;

r3MepeHre 00bEMa XXKUIKOCTH B TBEPZOTO TeJIa;

v3MepeHue TeMIlepaTypbl MNPy MOMOLLY >KUJKOCTHOTO

TEePMOMeETpA U JlJaTurKa TeMIlepaTyphbl;

BBITIOJTHEHHE TBOPUECKUX BBAaHHﬁ I10 TTIOUCKY criocoboB

V3MepeHUsl HeKOTOpbIX (PU3MUeCKMX XapaKTepUCTUK,
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HarpyMep: Ppa3MepoB Masibix  0OBEKTOB  (BOJIOC,
MPOBOJIOKA),  VAAAEHHBIX  OOBEKTOB,  OOJBIINX
PACCTOSIHUM, Ma/lbIX TIPOME)KYTKOB BPEMEHH;

o0cy>kaeHue TpeflaraeMbIX CIioco0O0B.

EcrecTBeHHOH
ay4HbIl MeTO[
Mo3HaHus. (2
4.)

Kak ¢wu3vka v Apyrue ecTeCTBeHHble HAyKH W3y4YalOT MPHUPOALY.
EcTecTBeHHOHAyUHbI  MeTO[, TIO3HAHUS:  HaO/moJeHWe C
MOMOII[BI0 COXPaHHBIX aHA/M3aTOPOB, TMOCTAHOBKA HAyYHOT'O
BOTIPOCA, BBIIBIKEHWE THUIOTe3, 3KCTIIEPUMEHT 110 TIPOBEpKe
TUIoTe3, O0ObscHeHWe HabmomaemMoro siBeHus. OmnucaHue
(bu3nYecKUX sB/IEHUN C TIOMOLLbIO MOJIe/Iel.

BBIIBIDKEHUE  THUIIOTEe3,  OOBACHSIONIMX  MPOCThIE

sBJIeHUsl,  HanpuMep: I[I0YeMy  OCTaHaBJ/IMBAeTCs
JIBIDKYLIeecs: 10 TOPU30HTA/IbHOUM TOBEPXHOCTU TeJio;
rMoYyeMy B JKAapKyH TIOTOAY B CBET/IOW Ofex[e
Mpox/iafiHel, ueM B TEMHOM;

Tipe/i/IoKeHHe CTI0COO0B MPOBEPKH TUTIOTE3;

TIPOBe/IeHNe KCC/Ie/JOBaHMsI TI0 TIPOBepKe KaKoW-M00

TUTIOTE3bl, HAMpUMep: /JaJbHOCTh TIONETA IlAPHKa,
TMYIL[EHHOT0 TOPHU30HTa/IbHO, TeM 0O0JbIlle, YeM OOJIbIIe
BBICOTA MyCKa;

MOCTPOeHHEe  TPOCTeNIINX  Mojener  ¢Gu3nUecKux

siB/ieHUH (B BU/le PUCYHKOB, aMIMKalUi, pembedHbIX
PUCYHKOB WM CXeM), HarnpuMep IajleHHe TpeaMeTa;
MpSIMOJIMHENHOE pacrpoCTpaHeHue CBeTa.

Pa3pen 2. IlepBoHauanbHbIe CBe/eHUsI 0 CTPOeHUH BerecTBa (5 4.)

CtpoeHue
BelljecTBa. (1

4.)

ATOMBI U MOMEKy/bl, UX pa3mepbl. OTBITHL, [JOKa3bIBaloOIIMe
JTMCKPeTHOe CTPOeHHe BelleCcTBa.

@ Hab/oleHNe C MOMOIIBI0 COXPaHHBIX aHAIM3aTOPOB U

WHTepIrIpeTalysi  OMbITOB, CBU/ETE/LCTBYIOLUMX 00
aTOMHOMOJIEKY/IIPHOM CTPOEHUM BeLL[eCTBa: OIBIThI C
pacTBOpeHHeM pa3/IMUHBIX BelllecTB B BOJE;
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OLleHKa pa3MepoB dTOMOB u MOJIEKYJI C

ucronb3oBaHueM  Qororpaduii, TMONyuYeHHbIX Ha
aTOMHOM CUJIOBOM MUKpockore (ACM), unu Mmogerneu;

orpefie/ieHHe Pa3MepOB MasbIX Tel.

[BrxeHue

U
B3aHMO/IeNCT
Bl YaCTHI]

BellecTBa. (2

4.)

BkeHue yactul] BeljectBa. CBsi3b CKOPOCTHU JBVKEHHS YaCTUL]
c TemnepaTypoii. bBpoyHoBckoe gBwkenue. [Juddysus.
B3aumogeiicTBe  uyacTWl]  BellleCTBa:  IPUTSDKeHHWe U
OTTaJIKUBaHUe.

Ha6]'IIO,I[EHI/Ie C IIOMOIIBKO COXPAaHHBIX aHA/IM3daTOPOB H

o0bsicHeHHe OpOYHOBCKOTO [IBWKEHUS W SIBJIEHUS
pdys3uu;

TIpOBe/leHHe U O0BsSCHEHHE OIBITOB I0 HaOII0ZeHUI0

TEIVIOBOI'O paClIMpeHUs Ir'd30B;

rnpoBegeHne u 00BsICHEHHEe OITLITOB TI0 06HaPY)KeHI/I}O

CHJI MOJIEKYJ/IAPHOTO TIPUTSKEHWA YU OTTAJIKUBAHNA.

ArperarHble
COCTOSTHUSI
BelllecTBa. (2
4.)

ArperaTHble COCTOSIHUSI BeL|eCTBa: CTPOEHUe ra30B, )XUJKOCTeN U
TBEpABbIX  (KPUCTa/UIMUeCKUX) Tea. B3auMocBsaA3b  Mexnay
CBOMCTBAMU BelLeCTB B Pa3HbIX arperaTHbIX COCTOSIHUAX M UX
aTOMHOMOJIEKYJIIPHBIM  CcTpoeHrueM. OcCOOeHHOCTH arperaTHbIX
COCTOSIHUM BOJIBI.

ornvcaHve (C MCHO/Ab30BaHUEM TMPOCTBIX MOJesei)

OCHOBHBIX pa3/IMuiMi B CTPOEHUM Ta30B, XULKOCTeU U
TBEPABIX TEI;

00BSICHEHHe Majiol CKUMAeMOCTH J>KUJKOCTeH U

TBEP/BIX TeJI, OO/BIIION C)KUMaeMOCTH T'a30B;

oObsicHeHHe coxpaHeHUsT (OpMbI TBEPABIX Tel U

TEKYUeCTU XUAKOCTH;

TpOBe/leHNe OIbITOB, [0Ka3bIBalOIIUX, UTO B TBEPAOM

COCTOSIHUM BOJIbl YaCTHUI[bl HaXOASTCSI B CpeJHeM
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Jlanblle Apyr OT Apyra (MJIOTHOCTh MEHbIIE), ueM B
JKAJKOM;

@ YCTaHOBJEHHE B3aUMOCBSI3M MeXAYy O0COOEHHOCTSIMU

arperaTHbIX COCTOSIHUM BOJIbI M CYIIleCTBOBaHHEM
BOZHBIX opraHu3sMoB (MC — 6uosiorus, reorpadus).

Pa3pen 3. /IBuwkeHue U B3aumogeiicTeue tei (21 4.)

MexaHuuecko MexaHnuyeckoe [JBUKeHUe. PaBHOMepHOe U HepaBHOMepHOe
@ ucwieoBaHue PaBHOMEPHOT' O JIBYDKEHUSI u
e JIBIKeHue. nBwkeHre. CkopocTb. CpefHsisi CKOPOCTh TIPU HEPAaBHOMEPHOM
. onpejeneHue ero NpU3HaKoB;
3u.) JBIWKeHUU. PacuéT myTu U BpeMeHU [IBU)KEeHHUs.
@ Hab/roleHVe C TIOMOINBI0 COXPAHHBIX AHAIM3aTOPOB
HEPaBHOMEDHOTO [IBM)KEHWS U  Orpeje/ieHHde €ero
OT/IMUMK OT PaBHOMEPHOTO JBV)KEHMS;
@ peleHve 3ajay Ha oOrpefesieHrde MyTH, CKOPOCTH U
BpeMeHU PaBHOMEPHOI'0 IBHKEeHUS;
@ aHamm3 rpadMKOB 3aBUCHMOCTU TMyTU U CKOPOCTU OT
BpEMEHHU.
Nuepuys, SIBneHue WHepLMU. 3aKOH WHepIMU. B3aumojelicTBUe Ten Kak o
@ o0bBsicHeHUe u MPOTHO3UPOBaHKe SIBJIEHUH,
Mmacca, TpUYMHA M3MeHeHUs CKODOCTU [BWXKeHUs Tes.Macca Kak mepa .
00yCTOB/IEHHBIX HHepLueH, Haripumep: 4yTO
TJIOTHOCTB. WHepPTHOCTU Tesna. [lnoTHOCTH BewlecTtBa. CBfI3b IJIOTHOCTU C
" MPOUCXOJUT TIPU TOPMOXXEHUM WM Pe3KOM MaHeBpe
(44.) KOJTMYeCTBOM MOJIEKYJI B eluHUIle 00BEMa BelllecTBa.

aBTOMO6I/IJ'IH, nouemy HEeBO3MO>XHO MI'HOBEHHO
MpeKpaTUuTh ABM)KEHHE Ha BeJjIoCUuIle[e WIKM CaMOKaTe U

T A,

@ T1poBe/ileHVe U aHa/lW3 OIBbITOB, JEeMOHCTPUPYIOIIUX
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M3MeHeHWe CKOPOCTU [BIDKEHHUSI Tejla B pe3y/bTare
JIeMCTBYS Ha HETO JIPYTUX TeJ;

pelieHve 3a4a4 Hd OIpene/eHrue MacCCbl Tejd, €ro

00BEMa U IIJIOTHOCTY;

rnpoBeJgeHre MW dHAJ/JIM3 OIIbITOB, AEMOHCTPHPYROIIUX

3dBUCHUMOCTb U3MEHEHHA CKOPOCTH Te€Jida OT €ro MadCChI
npu BBaHMOAEﬁCTBHH TeJI;

Hn3MepeHre MaCChl TeJld pa3/IMUHbBIMU CHOCO6aMI/I;

orpejie/ieHUe TUIOTHOCTH Tesla B pe3ysbTaTe U3MepeHust

ero Maccel ¥ 00bEMa.

Cuna. Bugpl
cun. (14 4.)

Cuna Kak XxapakTepuCTHKa B3aumogenctsuss Ten. Cuna
yopyroctu 4 3akoH I'yka. M3mepeHue Cuibl C IIOMOLLBIO
JVHamMoMeTpa. fIByieHue TAroTeHuss U cwia Tsokectu. Cuia
TSPKeCTM Ha Jpyrux IuviaHeraXx. Bec Tena. HesecomocTs.
CnokeHue  Cul,  HarpaB/leHHbIX IO  OJHOW  TNIPSMOM.
PaBHopelicTBytOIas cun Cuna TpeHusi. TpeHre CKObXeHUs U
TpeHue MoKos. TpeHue B IIpUpo/ie U TeXHUKeE.

Hn3y4dyeHue BBHI/IMOAEI‘/JICTBI/IH KaK TIpUYKWHBI HW3MEHEeHUA

CKOPOCTH TeJjla WM ero JeopMariyy;

OMMCaHue peanbHbIX CUTYalMM B3aUMOZENCTBUS Tes C

IMOMOIBIO MOAEHEﬁ, B KOTOPBIX BBOAUTCA TMOHATHE U
1/1306pa>KeHHe CHUJIBI,

V3y4yeHue CUJbl YIIPYTOCTH;

ncaiegoBaHrue  3aBUCMMOCTHU  CWJIbI  YIIDYTOCTH  OT

YIJTMHEHUS] DPE3WHOBOTO IITHypa WM TIPY>KUHBI (C
rocTpoeHreM rpaduka);

dHaJ/In3 MPakKTUUYeCKUX CI/ITyaI_[I/II‘/II, B KOTOPBIX
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TNIPOSIB/ISIeTCSl /IeHICTBUe CWJIbI YNPYrocTd (yHpyrocTb
Msiya, KpOCCOBOK, BeTOK /iepeBa U [ip.);

dHaJ/In3 CHTyaHHﬁ, CBsSI3aHHBIX C fBJIeHHMEeM TAI'OTeHH.

OObsicHeHHe OpOWTANBHOTO /IBVDKEHUS TUIAaHET C
WCTIONb30BaHUEM  SIBJIEHUSI TSATOTEHWS W 3aKOHA
nHepuyu (MC — acTpoHOMHUS);

HN3MepeHHre BeCa TeJld C IOMOLbIO JMHAMOMETPaA;

obocHOBaHMe 3TOro crocoba HU3MepeHHs;

dHa/IM3 U MO/Jie/TMPOBaHKE SBJ/IEHHS HEBECOMOCTH;

SKCIIepruMeHTa/IbHOe TII0/Iy4YeHHe TIIpdBW/ld CJIOXKEeHHA

CWJI, HAlTpaBJ/IEHHBIX B 0JIb O,E[HOI‘;I TMpsAMO;

onpejeneHue BeJIMUNHbI PaBHOJEUCTBYIOIEN CUT;

Hn3ydyeHue Cuibl TPEHHSA CKOJIb>)KEHUA U CWU/Ibl TPEeHUA

TIOKOS;

ncciegoBaHre 3aBUCHMMOCTH CUJIbI TPDEHUS OT BeCd Tejla

U CBOICTB TPYHIUXCA HOBerHOCTEﬁ;

aHa/M3  MpaKTUUeCcKUX  CUTyalui, B  KOTOPBIX

NIPOSIB/ISIETCST [JeMCTBHEe CU/bl TPEHHUs, HCIO/b3YIOTCS
Cr1ocoObl eé yMeHbIIIeHHs] WM YBelndyeHus (KaTaHue Ha
JIbDKaXx, KOHbBKaX, TOPMOYKEHHe aBTOMOOMIS,

40




WCIO/b30BaHWEe TIOALLIWITHUKOB, T[JIaBaHWE BOJHBIX
JKUBOTHBIX U 7ip.) (MC — 6uonorus);

@ pelleHyWe 3a7ad C MCI0Jb30BaHUeM (opMys s

pacuéTa CUJIbI TSDKECTU, CUJIbl YTIPYTOCTH, CUJIbI TPEHMUSI.

Pa3pen 4. /laBneHue TBEPABIX TeJl, XKUAKOCTel U ra3os (21 4.)

[asnenue. HNaBnenue. CriocoObl yMeHbIIEHHSI W YBeJUUeHUsl [|aBJIeHMS.

) @ aHamM3 U OOBSICHEHWE OIBITOB U TMPAKTUYEeCKUX
ITepenaua HaBneHrie ra3a 3aBUCUMOCTb [aB/IeHUS] Ta3a OT 00BEMa W .

o CUTYaLUi, B KOTOPBIX NPOSIB/ISIETCS CUJIA [JaB/IeHUS;
[aBJIeHUS Temneparypbl. [lepemaua  fmaBieHusT  TBEPABIMM  TeJjlaMH,
TBEPABIMU JKUAKOCTAMU M rasamu. 3akoH Ilackans. ITHeBMartuhueckue
@ o0OocHOBaHMe CIOCOOOB yMEHBILIEHUSI U yBeJTUUeHUS

TeslaMH, MallVHBbI.

JKUJKOCTSMU U JlaB/IeHUST;

rasamu. (3 u.) i
@ u3yueHHWe 3aBHCHMOCTH JIaBjieHUWs ra3a OT 00bEéMa U

TeMIlepaTyphl;

@ usyueHue  ocoOeHHOCTeW  Tiepefjaud  JjaBJIeHUs

TBép,Z[BIMI/I Te/lIaMH, )KUAKOCTAMMU U I'da3dMU;

@ 000CHOBaHME pe3y/lbTaTOB OMBITOB 0COOEHHOCTSIMU

CTpOeHUsI  BelllecTBA B  TBEPAOM, JKUAKOM U
ra3000pa3HOM COCTOSTHUSIX;

o SKCIIeprMeHTa/IbHOe J0Ka3daTe/IbCTBO 3dKOHd ITackans;

@ pellieHye 3371a4 Ha pacyéT JaBjieHUs TBEPAOro Tesa.

[aBnenue 3aBUCUMOCTh  JIAB/IEHHS  J>KAAKOCTM  OT  TTyOWHBI

. @ 1icciieloBaHWE 3aBUCHMOCTH [JIaBIeHUSI >KUJKOCTH OT
JKUAKOCTH. (5 TOTPY>KeHUsI. C'uapocTaTUuecKuit rapafiokc.
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Coobijarormuecs: cocypl. I'uipaBinueckrie MeXaHU3MBbI.

F]'IY6I/IHBI MOrpy>keHusd U IVIOTHOCTHU XKUAKOCTH;,

HabJro/IeHre C TIOMOIIBI0 COXPAHHBIX aHA/IM3aTOPOB C

TIOMOIIbI0 COXPaHHBIX AHA/M3aTOPOB U OOBSCHEHHE
TUAPOCTAaTUUYECKOr0 T1apajlokca Ha OCHOBe 3aKOHA
ITackans;

M3yuyeHre COOOIIAOIIUXCs COCY/IOB,;

pellieHUe 3a/lau Ha pacyéT JlaB/ieHusl KUJKOCTH;

o0BsCHeHUe TMPpUHLHIIa AEﬁCTBHH rnapaB/InyeCKoro

Tripecca;

aHam3 ¥ OObBsSCHeHHe TPAaKTHUeCKUX CUTYyaluH,

ZIeMOHCTPHUPYIOIIVX MPOSIBIIEHNE /IaB/IeHHUsT )KUJKOCTU U
3akoHa Ilackassi, HarmpuMmep IPOLIECCOB B OpraHU3Me
nipu T/1y60koBoiHOM HBIpsiHMY (MC — O1osorus)

ATMocdepHoe
nasjenue. (6
4.)

Atmocdepa 3emnu U atMocepHoe faBieHue. [IpuumHbI
CyILIeCTBOBaHHs BO3AyLIHOM 06osiouku 3emsmu. OmnbiT Toppudenin
M3mepenue aTMOC(epHOro JlaBJIeHUs. 3aBUCUMOCTb
aTMOC(epHOro [aB/leHUsi OT BBICOTbl HaJi YPOBHEM MOPH.
[Tpubops! Anst ©3MepeHUst aTMOCHEPHOTO /1aBIeHUS.

SKCIlepyMeHTabHOe — OOHapy)keHHe  aTMoCGepHOro

JaBieHUsT AHalmM3 U OOBSICHEHWE  ONBITOB WU
NPAaKTUYECKUX CUTYyalldd, CBA3aHHBIX C JeHCTBUEM
aTMoc(hepHOro JaBeHus;

00bsICHeHHe CYIIeCTBOBaHMSI aTMocdepbl Ha 3eMie U

HEKOTOPBIX TIaHeTaX WM e€ OTCYTCTBUS Ha JPYTUX
nnaHetax u Jlyne (MC — reorpadusi, acTpOHOMUS);

00BbsICHEHHe U3MEHEeHHMsS IIJIOTHOCTHU aTMOC(bepr C
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BBICOTOH W 3aBUCHUMOCTH aTMOC(EpPHOro /aB/IeHUS OT
BBICOTBI;

peliieHHe 3a/lay Ha pacuéT aTMOC(HepHOTo /1aBIeHHS;

M3yuyeHHe yCTpoiicTBa bapoMeTpaaHepon/a.

HeticTBre
JKUJKOCTH U
rasa Ha
TIOTPY’KEHHOe B
HUX Teso. (7 4.)

HeiicTBUe >XUAKOCTM U Ta3a Ha TOTPY)XEHHOE B HUX TeJo.
BbiTankuBaromiasi  (apxuMe[oBa) cwia. 3akoH ApxuMme[a
[1naBanue Tes. Bo3ayxoriaBaHue.

5KCIIepUMeHTa/IbHOe obHapy>keHHe JeicTBus

JKUAKOCTH U I'a3d Ha HOpr)KéHHOE B HUX TeJIO,

orpeiesieHUe BbITAIKMBaIOLLel CUJIbI, 1eCTBYIOIeN Ha

TeJ0, MOIPY>KEHHOE B )KUJKOCTb;

TIpOBe/leHue u obcy>kaeHue OTIBITOB,

JIEMOHCTPUPYIOIUX ~ 3aBUCUMOCTb  BBITAJKWBAIOL[el
CHJIBI, IEMCTBYIOIIEN Ha Te/lo B XKUJKOCTH, OT 00béMa
MOTPYKEHHOW B >KUJIKOCTb YaCTH Tejla U OT MJIOTHOCTH
JKUJKOCTH;

nccjaegoBaHrMe 34BHCHMMOCTHM BeCa Tejlda B BOJe OT

00bEMa MOTrpy’>KEHHOM B KUAKOCTh YaCTH TeJla;

penieHye 3a/id4 Ha TMMPpUMEHEHHUE 3dKOHd ApXI/IMe,E[a n

YC/I0BUA I/IABaHUA TeJT;

KOHCTPYHMPOBaHWe apeoMeTpa WM KOHCTPYHPOBaHHeE

JIOAKHU U OIIpeJejyieHre eé pr3OHOALéMHOCTI/I.

Pa3pen 5. Padora u MomHoCTh. JHeprus (12 4.)
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Pabora u
MOLL{HOCTS. (3
4.)

Mexannyeckas pabora. MoLHOCTb.

3KCIIepruMeHTa/IbHOe oripegesjieHre MeXaHUUeCKOU

paboThl CU/BI TSDKECTW TIPH TaZIeHUA Tefla U CHUJIBI
TPeHHsT TIpY PpaBHOMEDHOM IlepeMelleHuM Tesa IIo
TOPU30HTAa/IbHOW NTOBEPXHOCTHY;

pPacuéT MOIIHOCTH, pa3BUBAaeMOU TIPU TMOABEME TIO

JIECTHULIE;

pellleHMe 3aJjau Ha PAaCcyéT MeXaHWYeCcKod paboTel U

MOII[HOCTH.

IIpocteie
MexaHHU3MBI. (5
4.)

ITpocTble MeXaHW3MbI: pbluar, OJI0K, HaAK/IOHHAs TIOCKOCTb.
[TpaBu/IO paBHOBECHSI.

Peryara. IIpumMeHeHWe TipaBWa pPaBHOBeCHs pbluara K OJIOKY
«3os0Toe mpaBuio» MexaHUKU. KII/I TmpoCTbIX MexaHU3MOB.
[TpocTele MeXaHW3Mbl B OBbITYy W TeXHUKe. Pbluarm B Tese
yesioBeKa.

ornpenes/jieHre BBIMIDBILIA B CHJI€ ITIPOCTBIX Me€XdHH3MOB

Ha TIpUMepe phbluara, IMOABM)KHOTO M HEMO/[BUYKHOTO
0J/I0KOB, HAaK/IOHHOM TJIOCKOCTH;

HcciegoBaHre yC/JI0BHsA PpaBHOBECHS pblUara,

oOHapy)keHMe CBOMCTB TIPOCTBIX MeEXaHW3MOB B

Pa3MMUHbIX ~MHCTPYMEHTax W  TIPUCIIOCODIeHUsIX,
WCTIO/Ib3yeMBIX B OBITY U TeXHUKE, a TakKKe B >KHUBBIX
opraau3max (MC — 6uosorus);

9KCIIepUMeHTa/bHOe [10Ka3aTe/lbCTBO PABEHCTBA paboT

IMMpr MPpUMEHEHKH TIPOCTBIX MEXAHWM3MOB;

onpegenenue KI1/] HaK/IOHHOM M/IOCKOCTH;

penieHve 3a7d4 Hd MMPpHUMEHEHHE I[IpaBWJ/la PaBHOBECHA
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peluara v Ha pacuét KII1/]

MexaHuuecka
g sHeprus. (4

4.)

KuneTtnueckasi U noTeHUManbHas sHeprud. [IpeBpalijeHre ogHOro
BHU/la MeXaHWYeCKOW 3Heprud B [pYyroul. 3aKOH COXpaHeHUs U
W3MEeHeHUs SHePrUY B MeXaHUKe.

o 3KCIIepruMeHTa/IbHOe

@ oOcyxaeHre

oripeaesjieHre HN3MeHeHU

KHUHETHUYeCKOH 1 HOTQHL[HHIILHOIZ SHEPruu TeJjia rnpu ero
CKaTbIBAHMH 110 HAK/IOHHOM ITIJIOCKOCTH,

@® ¢opMysnMpoBaHHMe Ha OCHOBe WCC/Ie/JOBaHUS 3aKOHA

COXpaHeHHUsl MeXaHUUeCKOW SHepruuy;

rpaHML] MNMPpUMEHHUMOCTH 3dKOH4a

COXPAHEHUA JHEPI'UH;

o peiiieHure 3a/ia4 C MCII0/Ib30BAHHWEM 3dKOHA COXPAaHEHHA

SHepruu

Pe3epBHoe Bpewms. (3 u.)

8 ks1acc (68 u.)
TemaTnueck
N OcHOBHBbIe BH/bI ieSITe/IbHOCTH
Ui 0JI0K, OcHOBHoOe co/iep)XaHue
o0yuarommxcs
TeMbI
Pa3pen 6. TensioBblie siByieHus (32 4.)
Crpoenue " Crpoenue BemjectBa. OmbIThl, JOKa3bIBalolllde aTOMHOE
. @ Hab/rofieHre C MOMOIIbI0 COXPAHHBIX aHa/M3aTOPOB C
CBOMCTBaBeILleCT | CTPOeHHWe BelllecTBa. TerjioBoe /[BWKEHWe aTOMOB M MOJEKY/I.
TIOMOIL[bI0 COXPaHHbIX aHaIM3aTOPOB U MHTepIIpeTaLys
Ba. (7 u.) bpoyHoBckoe pBwkeHue. [Iuddy3us B rasax, XUIKOCTIX U

TBepJbIX TenaxX. B3aumojelicTBUe uyacTull BelllecTBa. ArperaTHble
COCTOsIHUS BelllecTBa. Mojiesln CTPOeHUsT TBeP/AbIX Tesl, )KUJKOCTen
v ra3oB. OObsICHEHNEe CBOWCTB I'a30B, )KUJKOCTeH U TBepAbIX Te/l Ha

dTOMHO-
OIIBIThI C

OMBITOB, CBU/IeTe/TbCTBYIOLLIUX 00
MOJIEKY/IIPHOM ~ CTPOEHUM  BelllecTBa:
pacTBOpPeHHEM Pa3/IMUHBIX BeIleCTB B BOJE;
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OCHOBEe MOJIEKY/ISIPHO-KUHETUUECKUX Mpe/CTaB/IeHUH.

penieHye 3aAd4 10 OLEHMBAHUIO KOJ/IMUYECTBA aTOMOB

WM MOJIEKYJ/T B eJUHULE 00bEMA BeIeCTBa;

OlleHKa y0equTe/TbHOCTH 3THX 000CHOBAHUM;

o0bsicHeHHe  OpOYHOBCKOTO  /IBWDKEHWs,  SIBJIEHUS

aadodysuu;

00BbSICHeHWe OCHOBHBIX pa3111/1q1/11‘/'1 B CTpPO€HHUM TIda30B,

JKUJKOCTEeN U TBEPABIX TeJl;

npoBeJeHre OIbITOB II0 BbIPpALMBAHKWIO KPUCTA/IJIOB

TIOBapeHHOM COJIM WK caxapa;

rnpoBsegeHue n 00BsICHeHHe OIIbITOB,

JAEMOHCTPHUDPYIOIUX KallW/JIAPDHbIE sABJ/IEHWA U ABJIEHHE
CMa4MBdHUHA;

OObsiCHEHHMe DO/MM  KalWIISPHBIX  SIBJIEHUWA  JI7Is

MOCTYIJIeHUs BOJbl B opraHusMm pactenud (MC —
ouomnorus);

Ha6J'II-O,£LEHI/Ie C MOMOIIBKO COXPAHHBIX dHA/IM3dTOPOB C

MOMOIIbKO COXPAHHBLIX dHA/IM3dTOPOB, IIpOBeJeHHUE U
00BbSICHEHHWe OIBITOB I10 Ha6J'IIO,I:[6HI/II-O TeIrJIoBOro
pacCirpeHusd ra3os, )KI/I,I[KOCTGI;’I nu TBép,[[bIX TeJT;

00ObsicCHeHHWe COXpaHeHWss O00béma TBEPABIX Tell,

TeKy4eCTH >KAAKOCTU (B TOM uUHC/e, Ppa3HULIbI B
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TeKy4eCTH /IJI1 Pa3HbIX )XUJKOCTel), 1aB/leHus rasa;

TIpOBe/ieHNe OMbITOB, [EMOHCTPUPYIOIIUX 3aBUCHMOCTD

JlaBJIeHUsT BO3/lyXa OT ero o0béMa W HarpeBaHUsl WU
OXJIaKeHUS;

dHa/IN3  TPAKTUYECKUX CI/ITyaL[I/Iﬁ , CBA3dHHBIX CO

CBOMCTBAMU ra3os, )KI/IAKOCTEI‘;I 4 TBép,E[BIX TeJI.

TerioBbie
npotieccsl. (23
q.)

Temrmiepatypa. CBsi3b TeMmriepaTypbl CO CKOPOCTBIO TeIlJIOBOT'O
JIBIDKeHUs1 yacTuil.BHyTpeHHsisT sHeprus. CrocoObl W3MeHeHUs
BHYTpeHHell 3Hepruu: TeruiornepeZiaua U COBeplleHHe paboThl.
Buzapl  Teronepepauu:
n3nyyeHue.KosmmuectBo TeIUIOThL. YJesbHasi TeIJIOEMKOCThb
BeljecTBa. TeriooOMeH W TeIUIOBOe pDaBHOBecHe. YpaBHeHHe
TeIJI0BOr0 6ananca.llnaBneHue v OTBep/ieBaHue
KPUCTa/U/IMYeCKUX BellleCTB. YJenbHas TeIuloTa IIaBlIeHUs.
[Tapoobpa3oBanre u KoOHjeHcanus. Vcrmapenwe Kumenwue.
Y nenbHast rapoobpa3oBaHusl.
TeMIiepaTypbl KUIMIeHUsI OT aTMOC(EpPHOro JaByieHusi. BiaaKHOCTb
BO3JyXa. OHeprus TOIUIMBA. YJe/bHas TeIloTa CropaHus.
[TpuHLMITEI paboThI TeruIoBbIX aABwratesneil. KII/I TermoBoro
JaBuraressi. TerioBble ABUraTeNIN U 3alljUTa OKPY>KaroLel Cpe/ibl.
3aKOH COXpaHEeHUsl U MpeBpalleHusl SHEPTUU B MeXaHUUeCKUX U
TeIUIOBbIX IpoLjeccax.

TEeT1I0IIpOBOAHOCTD, KOHBEKILIA,

TeryioTa 3aBHUCUMOCTE

000CHOBaHMe TpaBUJI U3MePeHUs: TeMITepaTyphl;

CpaBHeHHE DPa3/IMYHBIX crioco6oB HN3MEPEeHHA KW HIKdJI

TemIeparypbl;

HaOJTro/IeHre ¢ TIOMOILBI0 COXPAHHBIX aHAN3aTOPOB C

TIOMOIIIbI0 COXPAHHBIX AaHA/IM3aTOPOB M OO0BsCHeHHe
OTBITOB, /€MOHCTPUPYIOLUX W3MeHeHHe BHYTPeHHel
SHEPTHWHU Teja B pe3yJibTaTe Tervionepefaud U paboTsl
BHEIIIHUX CUJT;

HabJro/IeHre C TIOMOIIBI0 COXPAHHBIX aHA/IM3aTOPOB C

TIOMOIL[bI0 COXPAHHBIX AaHAIW3aTOPOB U O0OBsICHeHHE
OTIBITOB,  OOCY)X[|eHMe  TPAKTUYeCKUX  CHUTYyalUi,
JIEMOHCTPUPYIOIIUX pa3/inyHble BU/bI Terjionepejaun:
TeTUIONPOBOAHOCTh, KOHBEKIIUIO, U3/TyUYeHUE;

Hnccjaeg0BaHre AB/1eHUA TerI000MeHa Mnpr CMeIrBAHNH

XOJIOJHOU U ropsiueld BOZbI;
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Ha6J'II-O,ZLeHI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

YCTaHOBJIEHUsI TeTJIOBOTO PaBHOBECUS] MEeXAY ropsiueit
Y XOJIOIHOM BOZOW;

onpefeneHue (M3MepeHWe) KOIMYEeCTBa  TeIIOTHI,

TIOJTy4YeHHOTO BOZOW TPH TeIuyio0OMeHe C HarpeThiM
MeTalJIM4eCKUM LIWJTUH/IPOM;

oripefiesieHue (U3MepeHUe) Y/eJIbHOW TerI0éMKOCTH

BeleCTBa,

pelieHue 3ajady, CBA3dHHBIX C BbIUHC/IEHHEM

KOJIMUeCTBa  TEMJIOThl W TEIUVIOEMKOCTH  TIpH
TerioobMeHe;

dHaJ/In3 CI/ITyaL[I/II‘/JI MpPpaKTUYECKOro  HMCII0/Ib30BaHUA

TEeT/IOBbIX CBOMCTB BellleCTB U MaTepUasioB, Haripumep,
B LeasiXx  SHeprocOepe)XeHUsi:  TeTUIOM30JISILUS,
sHeprocOeperarliie KpbI, TepPMOAKKYMYJISITOPbI U T

s

Ha6J'II-O,ZLeHI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

SIBJICHUI HCTIapeHnsa U KOHAEHCALIUH;

HncciaegoBaHue rnpornecca HCIlapeHns Pa3/IMYHbIX

)xupkoctedd. OObsICHEHWe SIBJI€HWM UCTIApeHUusT |
KOH/IEHCAllUd Ha OCHOBE  aTOMHOMOJIEKYJ/ISIPHOTO
yueHws;
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Ha6J'II-O,Z[8HI/Ie C IMOMOIIBbIK0 COXPAHHBIX dHAJ/IN3dTOPOB U

00BsICHeHHe rnponecca KurieHud, B TOM  4UHC/IE
3dBUCHUMOCTH TeMIIePAaTyPhbl KUIIEHUA OT OdBJ/I€HUA;

onpefeneHue (M3MepeHUe) OTHOCUTE/IbHOM BIa’KHOCTHU

BO3/lyXa;

Ha6J'II-OAeHI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

npoLiecca I/IaB/IeHUs. KPUCTaJ/IMUeCKOro BellecTBa,
HarnpuMep, JIb/a;

CpaBHeHME TIPOLeCCOB II/IdaBJIeHHUS KPHUCTA/JIMUYeCKUX

TeJl U pa3MsryeHyst IpyU HarpeBaHWU aMOP(HBIX TeJ;

onpejeneHue  (M3MepeHWe)  y[eIbHOM  TeIJIOThI

[1J1aBJIEHU J/ib/id

00BsICHeHHe SIBJIEHUM T/IaB/IeHUS U KPpUCTA/I/TM3allK Ha

OCHOBe aTOMHOMOJIEKYJISIPHOTO YUeHUs;

pelieHue 3a/4a4, CBA3dHHBIX C BbBIYHC/IEHHUEM

KOJIMUeCTBa TeIJIOThI B MPOLECCcax Teryionepesaun npu
T/IaBJIeHWM W KPUCTa/UTM3al|iM, HWCTApeHHH U
KOHZIeHCALIUW;

dHaJ/In3 CI/ITyaL[I/II\/JI MMPpakKTU4YeCKOro TIMpUMEHEeHUA

SIBJIHUI TIJIaB/IEHUSA U KpUCTa/IJIM3allik, HAIIpUMep,
MoJiyuyeHre CBEPXUYMCTBIX MaTepHajiOB, COJieBas I'pejika

nap.,
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@ aHamu3 paboThl U OOBSCHEHWE TPUHIUIA JEeMCTBUS

TEIJIOBOI'O ABUI'daTeJIsd;

@ BbIUNC/IEHHME KOJIMYeCTBA TeIIOThlI, BbIJIe/IAIOIIEroca

MpU CrOpaHuM pas/iMuHbIX BUAOB TOrMBa, U KII/I
JIBUTaTe/s;

@ o06cyxzaeHue 9KOJIOTUYECKUX TIOC/IeICTBUM

VICTI0/Ib30BaHUsl [iBUraTe/iell BHYTPEHHEro CropaHus,
TeIUIOBBbIX U ruzposiekTpocTaHiuii (MC — 3konorus,
XUMMUS).

Pa3zgen 7. DnekTpuyeckre 1 MarHuTHbIe siBjieHus (35 u.)

OJIeKTpUYeCKU OnekTpusalms Tes. /[lBa poja  3/eKTPUYECKUX  3apsifioB.
~ @ HabsrozieHre C TIOMOIIIBI0 COXPaHHBIX AHAM3aTOPOB U
e 3apsbl. Bzaumogencrteue 3apsKeHHBIX TeJl. 3aKoH Kynona.
TpoBeJleHHe OIBITOB II0 3JIeKTpU3aluu Teja  IpU
3apsKeHHbIe JnekTpuyeckoe rosie. [IpUHLMIT Cynepro3uLuy 371eKTpUUeCcKux .
. o CONPUKOCHOBEHUU U UHIYKLIVel;
Tela M UX noner. Hocurenu s1eKTpUUeCKUX 3apsiioB. OJieMeHTapHbIN
B3aUMO/IeICTB snekTpuyeckuii  3apsiA.CtpoeHve aroma. [IpoBogHuKKM U
@ Hab/ro/ileHre € TOMOILBI0 COXPaHHBIX aHAIU3aTOPOB U
ve. (7 u.) [A3NIeKTPUKU. 3aKOH COXPaHEeHUs 37IeKTPUYeCKOro 3apsija.

o0BsICHeHHe BBBHMOAEﬁCTBHH OJHOMMEHHO n
Pa3HOHMMEHHO 3apAKE€HHbIX TeJI;

@ 00bsicHeHNe IPUHLIMIIA eHCTBUS 3/IEKTPOCKOIIa;

o oObsicCHeHHe  SIBJIEHWM  3/IeKTPU3alliud  TIpU

COTIPUKOCHOBEHUH Tesl U UHAYKLUeH C NCTI0/Ib30BaHUEM
3HAaHUM O HOCUTENSX JJIEKTPUUECKHX 3apsfioB B
BeIIleCTBE;
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pacro3HaBaHie W OOBSICHEHUE SIBIEHWM 3/I€KTpU3aLiN

B HOBCQAHEBHOﬁ JKHU3HU;

H&6J’IIO,Z[€HI/I€ C IIOMOIIBKO COXPAHHBIX aHA/IM3dTOPOB U

00bsSICHEHHe  OIBbITOB,  W/UTFOCTPUPYIOIIUX  3aKOH
COXPaHEeHHs1 3IeKTPUYeCKOro 3aps/ia;

Ha6J'II-O/1€HI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

OIIBITOB 110 MO/Je/IMPOBAHUIO CHUJIOBBIX JIMHUI

3JIEKTPUYECKOTI' O I10JI;

HucciaegoBanve AEﬁCTBHH 3JIEKTPHUYECKOIro TII0JId Ha

MPOBOJHUKHU U JUIIEKTPHUKU.

OJIEKTPUYECKU
U TOK. (22 u.)

ONeKTpUYeCKU TOK. Y CJIOBUS CYILLIeCTBOBaHUS 3/IEKTPUUECKOI0
TOKa. VICTOUHMKY NOCTOSIHHOTO TOKA. [leHlCTBUS 3/IeKTPUYECKOIro
TOKa (TeryioBoe, XMMUYeCKOe, MarHUTHOE). JIeKTPUUeCKUN TOK
B JKUAKOCTAX M Trasax. OJjeKkTpuueckas Lernb. Cusma TOKa.
OnekTprueckoe HarpspkeHde. CoNpoTHB/IeHME TPOBOJHUKA.
YnenpHOe compoTuBieHWe BellecTBa. 3akoH OMa [ ydyacTka
venu. IlocnemoBarenbHOe Y MapajjiesibHOE — COeSUHEHUe
TIPOBOAHUKOB.PaboTa M MOIHOCTb 3/IEKTPUUECKOTO TOKA. 3aKOH
xoyns—J/leHua. DJIEKTPOIMPOBOIKA u noTpeouTe M
3/IeKTPUUECKOl 3Hepruu B ObITy. KOopoTKOe 3aMbikaHMe.

Ha6]'II-O,E[8HI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

Pas/MyHbIX BUJIOB [I€MCTBUSI 3JIEKTPUUECKOTO TOKa U
oOHapy’>KeHWe 3THUX BH/IOB JIEHCTBUS B TOBCEJHEBHOMN
JKW3HY;

cbopka ¥  WCHBITAHHME  37eKTPUYECKOM  LienH

ITIOCTOSAHHOI'O TOKa,

HN3MepeHHre CU/Ibl TOKa aMIIepMETPOM;

Hn3MepeHue 3JIEKTPHUYECKOI'0O Hallps>KeHUs
BOJIbLTMETPOM;
nposeneHne n 00BsICHeHHE OIIbITOB,
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JAEMOHCTPHDPYIOIIUX 3dBHCHUMOCTb 3JIEKTPHUYECKOT' 0o
COTIPOTUBJIEHHUS TIPOBOAHHWKA OT €ro AJIMHBI, TIOLaAn
TOrepevyHoro ceyeHus U MaTepudJia,

HncciaegoBsaHue 3dBUCHMOCTU CUJIbI TOKa,

TIPOTEKAOIL[eT0 uepe3 pPe3uCTOp, OT COMPOTHUBIIEHHS
pe3ucTopa U HampsDKeHHUsT Ha Pe3UCTOPE;

NpOBEpKa TMpaBWa CJIOKEHUs] HAMpsDKeHWH  Tpu

nocnenoBaTe/IbHOM COeJMHEHWU JBYX PE3UCTOPOB;

MMpOBepKa IIpaBuia [Jid CWJIbl TOKA IPU IIapa/lyIe/IbBHOM

Coe/IMHEHUH Pe3UCTOPOB;

dHaJ/IN3 cmyaunﬁ rnoc/ie10BaTe/IbHOTO nu

Mapa/uvieJIbHOIo COeJUHEHWA IMTPOBOJHUKOB B AOMAIIHUX
3JIEKTPUUECKHX CEeTHAX;

pelieHre 3a/id4 C HCIO0J/b30BaHHMEM 3dKOHa Oma wu

¢dopmyn pacuéta 3/71eKTPUUecKOro CONMpPOTUBJIEHUs MPU
1oC/je/j0BaTe/lbHOM U Tapajule/lbHOM — COeJMHeHU!
NIPOBO/IHUKOB;

oripefiefieHe  pabOTBI  2JIEKTPUYECKOTO  TOKa,

TIPOTEKAIoIL[eTo uepe3 pe3ucTop;

orpegejieHre MOIIHOCTHU 3JIEKTPHUYECKOI'O TOKa4,

BbI/IE/ISIEMOU Ha Pe3UCTOPE;
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HnccjaegoBaHue 3dBUCHMMOCTH CHJIbI TOKa uepe3

JIAMITOYKY OT HallpsS>K€HUA Ha HeI‘;I;

onpepenenue KII/I HarpeBaTens;

uccaesoBaHe 1peo0Opa3oBaHuMsi SHEPIUU TIPU MObEME

rpy3a 3/1eKTpOo/|BUraTesieM;

oOBsICHEHMe yCTPOWCTBAa U TIPUHIUMA  AeUCTBUS

JOMAIITHUX 3/IeKTPOHArpeBaTe/IbHbIX TIPUOOPOB;

o0BsCHeHUe MpUYrH KOPOTKOI'O 3aMbIKdHHA n

TIPUHIIWIIA JeMCTBYS TJIaBKUX MpeJioXpaHuTesel;

penieHye 3da4a4 C HCIOJ/Ib30BaHHWEM 3dKOHa ,[[}KOYJ'IH-

JleH11a;

H&6J’IIO,Z[€HI/I€ C TIOMOIIBIO COXPAHHBIX dHA/IU3dTOPOB

BO3HHMKHOBEHMUSA 3JIEKTPHUYECKOI'O TOKd B )KUAKOCTH.

MarsuTHbIe
siBneHus. (6 4.)

ITocTosiHHBIe MarHuTHI. B3aumogelicTBUe TOCTOSTHHBIX MarHUTOB.
MaruuTtHoe 1osie. MarHuTHoe 1osie 3eM/IM U ero 3HauyeHue [Jis
)u3HM  Ha 3emse.  OmnbelT  Opcrefa. MarHutHoe — mojie
3/IEKTPUYeCKOro Toka. [IpumeHeHne  3/71eKTpOMarHWToB B
TexXHHKe. [leiCTBMe MarHWTHOIO IO/ Ha NMPOBOJHUK C TOKOM.
OnekTpozBUraresb  IOCTOSHHOTO  TOKa.
J/IeKTpOJBUraTesied B TeXHWYeCKMX YCTPOMCTBaX U Ha
TPaHCIIOpTe.

W cnonn30Banue

nccjaegoBaHue MarHUTHOI'O BBHI/IMO,I[EI\/JICTBI/IH

ITIOCTOAHHBIX MAalrHUTOB,

HN3y4yeHrue MArHuTHOr'o TII0Jid MOCTOAHHBIX MArHHUTOB

IMpHU UX 06’be,l[I/IHeHI/II/I U pa3/jiesIeHnH,

nposeaeHne OITBITOB 110 BU3Yyd/IM3adlIMN I10J11

ITIOCTOAHHBIX MAalrHUTOB,
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HN3y4dyeHue [AB/I€eHUA HaMdI'HUYHWBAHWA BELLeCTBA,

Hnccjaeg0BaHue ,Z[eflCTBI/IH 3JIEKTPHUUYECKOTO TOKd Ha

MarHUTHYIO CTPeJIKY;

NIpOBe/IeHUe OMbITOB, [EMOHCTPUPYHOIINUX 3aBUCHMOCTh

CHJIbI BBHHMOAEﬁCTBHH KaTylIK1 C TOKOM U MdI'HHUTa OT
CWJIbI Y HAIIpaBJ/IEHUA TOKAd B KATYLIKE,

dHaJ/In3 CI/ITyaL[I/Iﬁ MMPpakKTU4YeCKOro IMpUMEHEeHUA

3J1eKTPOMAarHuTOB (B OBITOBBIX TeXHUUECKUX
YCTPOMCTBAX, MPOMBIIJIEHHOCTH, MeULIHE);

Hn3y4dyeHue AEﬁCTBHH MArHMUTHOI'O I10J/I1 Hd MMPOBOAHUK C

TOKOM;

n3yudeHue AEﬁCTBHH 3JIEKTPOABUI'ATEJIA;

nu3mepenue KII/I ssiekTpoABUraTelbHOW yCTaHOBKY;

PacCrio3HaBaHWe€ W dHAJ/IM3 Pa3/IMYHBIX HpI/IMEHeHI/Iﬁ

3/IeKTpoZiBUTaTesieli (TpaHCIopT, ObITOBLIE YCTPOWMCTBA
M p.).

Pe3epBHoe Bpewms (3 4.)
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9 kiacc (102 4.)

TemaTnueck
. OcHoOBHbIE BU/IbI AeATEeTbHOCTH
ui 0J10K, OcHoOBHOe co/lep)KaHHe
o0yuaroruxcsi
TeMa
Pa3zgen 8. Mexanuueckue sijieHus (40 4.)
MexaHunueckoe MexaHuueckoe IBWXKeHHe.MarepuanbHast Touka.Cucrema
) @ aHaM3 W 00CyXKJeHWe  pa3M4YHbIX  TPUMEPOB
[IBIDKeHUe U OTCuéTa. OTHOCUTE/ILHOCTh MeXaHUYeCKoro
. MeXaHUYeCKOro JBVKeHUS;
CTI0Co0BI ero JIBIKeHUs1. PaBHOMepHOe MPSIMOJTUHEHOe JIBIDKEeHUe.
onucanus. (10 HepaBHOMepHOe mpsiMosiMHeliHOe JBWKeHue. CpefgHsAs U
obcyxaeHue rpaHUL]  TPUMEHHMOCTH  MOjeu
u.) MCHOBEHHasi  CKOPOCTb Teja IIPU  HepaBHO  MEPHOM
JBIDKEHUW. Y CKOpeHre.  PaBHOYCKOpeHHOe  MpsAMOJIMHelHoe «MaTepHa/IbHas TO9Ka»,

nmekenue. CBoboaHoe mazenve.OnbiTel ['anunes.PaBHOMepHOe
JIBIDKEHUe o OKDY’KHOCTH.
obpatenust.JIuHeliHast "

LleHTpOCTpeMHUTEILHOE YCKOPEHHe.

[Tepuog, u yacrora

yrjoBast CKOpOCTH.

OIMCaHWe MEXdHHWYECKOro [ABWXKEHHA DPA3/IMYHBIMH

criocobamu (ypaBHeHHe, Tabuiia, rpaduK);

dHaJ/IN3 JXMU3HEeHHbIX CHTyaHHﬁ, B KOTOPBIX TIPOSABJIAECTCA

OTHOCHUTEJ/IbBHOCTb MEXdHUYEeCKOI'O ABM>KEHUS;

H&6J’IIO,Z[€HI/I€ C TIOMOIBbIO COXPAHHBIX dHA/IM3dTOPOB

MeXaHWUeCKOr0 JBMKEeHUSI Tejla OTHOCUTETbHO Pa3HbIX
TeJ OTCUéTa;

CpaBHeHHE HYTeﬁ u TPEIEKTOPI/Iﬁ ABH)KeHHdA OAHOIO0 U

TOT'O >Xe TeJ/ld OTHOCHUTEJ/IbHO PA3HBIX TeJI OTCUéTa;

dHaJ/In3 TeKCTa Ianunes 00 OTHOCHUTE/IbHOCTU

JABIM)KEHUHS; BBITIO/IHEHHE 3aﬂaHHﬁ I10

(cMBIC/IOBOE UTEHUe);

TeKCTY
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oripeZiesieHHe CpefHel CKOPOCTH CKOJIbKeHusi Opycka

WJIN IBUXXEHUS 1IdPUKA T10 HAKJIOHHOM TIJIOCKOCTH,

aHamM3 U o0CyXzaeHHe CrocoboB MPUOIMKEHHOTO

oripeieJieH!s MTHOBEHHOW CKOPOCTH;

ornpegejieHre CKOPOCTU PpdBHOMEDHOI'o JBH)KE€HUA

(wap¥ka B OKMAKOCTH, MOJENU 3eKTPUUYECKOTO
aBTOMOOWJIA U T. 11.);

omnpejeneHue  IyTH, T[POUJEHHOrO0 3a  JIaHHBIU

MPOMEXXYTOK BpeMeHH, U CKOPOCTU Tesa MO rpauky
3aBUCUMOCTH TyTU PaBHOMEDHOTO [JBWKEHUS] OT
BpeMeHY;

o0Cy>KJeHre  BO3MOXKHBIX  TIPHUHI[UTIOB  ZIeMCTBUS

npubOPOB, U3MEPSIIOIIUX CKOPOCTh (CTIUIOMETPOB);

BbIUMCJ/IEHWE TyTU U CKOPOCTH MPU PaBHOYCKOPEHHOM

HpHMOJ’IHHEﬁHOM JABIDKEHHHU TeJid,;

orpefiesieHMe  TIPOMJEHHOTO TMYyTH W YCKOPeHUs

JIBIDKEHUS] Tesla M0 TpauKy 3aBUCUMOCTU CKOPOCTH
PaBHOYCKOPEHHOT'0 TPSIMO/IMHEeHHOTO [IB)KEHHUsSI TeJia
OT BPeMeHU;

ornpege/jeHre YCKOpPeHHUA Tejld IIPpU pPaBHOYCKODEHHOM

ABYDKeHHHU I10 HaAK/IOHHOM I1JIOCKOCTH,
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M3MepeHre Iepuojila U 4YacTOThl OOpalleHusl Tesia Io

OKPY>KHOCTH;

orpejie/ieHMe CKOPOCTU pPaBHOMEPHOTO [IBM)KEHUS Tesla

10 OKPY’KHOCTH;

penieHye 3a/lda4 Ha OrpejejieHrne KHUHEMATUYeCKUX

XapaKTePUCTUK MeXaHWUeCKOrO [IBW)KEHUsI Pa3/TMUHbIX
BU/IOB;

pacrno3HaBaHye W TPUOJIKEHHOE OTMCaHKe Pa3TAYHbIX

BU/IOB MEXaHWYEeCKOT0 JIBW)KEeHHS B IPUPO/ie U TEXHHUKE
(Ha mpuMepax CBOOOJHO MAJAMOIIUX TeJl, JBMKEHUS
JKUBOTHBIX, HeOECHBIX TeJl, TPAHCTIOPTHBIX CPEJCTB U

Ap.).

Bsaumopeiicteu
e Tes. (20 u.)

ITepBbiii 3akoH HbroToHa. BTopor 3akoH Hbtotona. Tperuit
3ak0oH HproroHa. IIpuHimn cynepriosuuyu cui.Cuia yrpyrocty.
3akoH I'yka. Cuma TpeHuMsl: Cujla TPeHUsS CKOJIbXeHUs, CUla
TPeHUsl TOKOs, [pyrve BUAbl TpeHUsA.Cuia TSHKeCTH U 3aKOH
BCEMUDHOTO TSATOTeHUs. YCKOpDeHHe CBOOOJHOTO TafieHusl.
[ewkenve r1uiaHer BOKpYr CosHua. IlepBasg Kocmuyeckast
ckopoctb.  HeBecomocts ¥ meperpysku.  PaBHOBecue
MaTepua/ibHOM TOUYKM. AOGCOMOTHO TBEpAoe Teno. PaBHOBecue
TBEP/ZIOTO Tesla C 3aKpeIJIeHHOM OChbI0 BpalljeHusl. MOMeHT CUIIbI.
LleHTp TsXKeCTH.

Ha6J'II-O,Z[8HI/Ie C IMOMOIIbIO COXPAHHBIX dHAJ/IN3dTOPOB U

o0Cy)X/leHHe OMbITOB C [JBWDKEHHWEM Tela TIpU
yMeHbILIeHUU BUSHUS APYTUX TeJl, TPensTCTBYIOLUX
JIBU)KEHUIO;

aHamu3 TekcTa l'amunes ¢ onmMcaHdeM MBICIEHHOTO

JKCTiepuMeHTa, O00OCHOBBIBAIOIIEr0 3aKOH HWHEPLUH;
BBLITIOJTHEHUE 3a/laHKUH 110 TeKCTY (CMBIC/IOBOE UTeHue);

O6Cy>K,quI/Ie BO3MO>XHOCTH BBITIO/THEHHUA 3dKOHA

HWHEPLIMU B PA3/IMYHBIX CUCTEMAX OTCUéTa;

Ha6]'IIO,Z[€HI/Ie C IIOMOIIBIO COXPAaHHBIX aHA/IM3daTOPOB H
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o0cy’kZieHre MeXaHNUeCKUX sIBJIEHUH, TIPOUCXO/SIINX B
cucreMe orcyéra «Teyexxka» Ipu eé paBHOMEpPHOM U
YCKODEHHOM  [IBIDKEHWM OTHOCUTENbHO KabuHeTa
¢busuKy;

JIeWCTBUSI C BEKTOPAMM CWI: BBINIOJIHEHWE 3aJjaHul T10

C/IO>KEHHIO M BEIYMTAHWIO BEKTOPOB;

Ha6J'II-O,£LEHI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

W/ rnpoBsegeHue OITIBITOB, AE€MOHCTPUPYIOLNX
3dBUCHMMOCTBb YCKODEHHUA TeJia OT HpHJIO)KEHHOﬁ K HEMY
CHJIbI 1 MACChI TeJla,

aHa/u3 U OOBACHeHHWe HABJAEHUH C UCI0J/Ib30BaHUEM

BTOPOroO 3aKOHa Hbl0TOHa;

penieHye 3a/a4 C HMCI0/JIb30BaHHMEM BTOPOI'O 3dKOHA

HeroToHa n IMMpaBHJ/ia C/IOKEeHUsA CHUJI;

orpeiesieHue K8CTKOCTH NPYKUHBI;

aHalM3 CUTyallMid, B KOTOPbIX HAOJ/IIOAAIOTCS YIIpyTrHe

nedopmanyiy, U uUX O0OBSICHEHHWE C WCIOIb30BaHUEM
3aKkoHa ['yk;

penieHyre 3aaa4 C UCII0/Ib30BdHHEM 3dKOHa FYKEI;

Hnccieg0oBadHre 3dBUCHMMOCTH CUJIbI TPEHHA CKOJIBXKEHHA

OT CWIbl HOpPMajbHOTO faBsieHus. OOCyxaeHHe
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pe3yJIbTaTOB UCC/Ie/JOBAHMUS;

onpeeneHue K03 dulirieHTa TpeHUs CKOJTb)KeHUS;

HN3MepeHHre CUJ/Ibl TPEHHS IMOKOs;

pellieHue 33/jau C UCTO0/Ib30BaHueM (OPMYJIbl [ CUJIBI

TPEeHUA CKOJILXKEHMUS,;

dHa/IM3 [BM)XE€HHsA TeJlI TOJIbKO IIOJ ,E[EI\/JICTBI/IQM CHJIbI

TSDKeCTH — CBOOO/THOTO TIa/IeHHS;

00BsICHEHHe He3aBUCHMOCTH YCKOPeHUsT CBOOOHOTO

MnajieHrud OT MdCChl TeJld,

OLj€éHKa Be/IMYWHBI CHJIbI TATOTEHUS, ,E[EI\/’ICTBYI-OH_IEI\/JI

MeX/ly ABYMsl TefiaMu (/1J1s1 pa3HbIX Macc);

aHaJ/Ii3 JBWKeHUs] HeOeCHBIX Tes TOJ, JeHMCTBUEM CHJIbI

TATOTEHUs] (C  WCIOJIb30BaHHWEM  [IOTIO/THUTETbHBIX
HMCTOYHUKOB MH(MOpMaIiK);

penieHye 3a4a4 C UCII0/Ib30BaHWEM 3dKOHA BCEMHUPHOT'O

TATOTEeHUs U (POPMYJIBI [l pacyéTa CUJIbl TSDKECTH;

dHaJ/In3 OPUI'MHA/IBHOI'O TeKCTa, OIMKCBIBAIOLIEr 0

TIPOSIB/IEHUs] ~ 3aKOHa  BCEMHPHOI'O  TSTOTeHHSs;
BBITIO/THEHUE 3aflaHUi 110 TeKCTY (CMBIC/IOBOe UTeHUe);
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Ha6J'II-O,ZL8HI/Ie C INMOMOIIBK0 COXPAdHHBIX dHAJ/IN3dTOPOB U

o0Cy)X/leHHe OIBITOB TI0 W3MEHEHWI0 Beca Teja TMpH
YCKOPEHHOM [IBUYKEHUU;

dHaJ/In3 YCJIOBI/Iﬁ BO3HHMKHOBEHHsI HeBeCOMOCTH U

rieperpys3Kuy;

penieHye 3a/ldd  Ha OIpege/jeHrMe BeCa Tejla B

Pa3/IMYHBIX yC/I0BUAX;

aHa/v3 Cu/, AeUCTBYIOLIMX Ha Teso, TMOKOosleecsi Ha

or10pE;

orpege/eHre NEHTPd TSXKeCTU Pa3/IMYHBIX TeJl.

3aKOHbI
coxpaHenust. (10
4.)

Wmnynec Tena. Vi3meHeHve ummnynbca. VmMmysbc cusbl. 3aKOH
COXpaHeHHs1 UMIy/bca. PeakTuBHOe ABWKeHMe. MexaHHWuecKast
paboTa u MomHOCTb. PaboTa cum TsDKeCTH, YIpYyroCTH, TPEHUS.
Ces3b 9Heprud U pabotblIloTeHIManbHasi SHEPrusi Tesa,
MOJIHATOTO HaJ, TIOBEPXHOCTHIO 3eM/U. [loTeH1ManbHas Heprus
oKaTton  mpy>XuHbl. KuHeTHueckas Teopema o
KUHETUYeCKOM SHepruv. 3aKOH COXpaHeHWsl MeXaHW4YecKou

SHeprusl.

SHepruu.

Ha6J'II-O,£LEHI/Ie C IMOMOIIbI0 COXPAHHBIX dHAJ/IN3dTOPOB U

o0Cy)K/leHHe OITbITOB, [IeMOHCTPUPYIOIIMX Tepejady
VIMITyJIbCa TIPY B3aUMO/EMCTBUM TeJl, 3aKOH COXPaHEeHUsI
UMIy/bca TpU abCOMIOTHO YIPYroM W HEYIpyrom
B3aUMO/IeICTBUH TeJl;

aHa/lvM3 CUTyauud B

OKpy)Karolleld J>KM3HU C

HCII0/Ib30BdAHHEM 3dKOHAa COXPAHEHHSA MMITYJIbCa;

PacCrio3HaBaHHE ABJIEHWA PEdKTHMBHOI'O [OBM)XE€HHUA B

nipupojie U TexHuke (MC — 6uosnorus);

MMPpUMEHEHHWE 3dKOHd COXpdHEHUSA HUMITYyJ/IbCa - AJid

pacuéta pe3y/bTaTOB B3aMMOJEWCTBUS Tea (Ha
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IpyMepax HeyIpyroro B3auMOJEUCTBUS, YIIPYroro
L[eHTPa/IbHOr'0 B3aUMOZEeUCTBUS [BYX OJWUHAKOBBIX TeJ,
OJJHO 13 KOTOPBIX HEIO/BUKHO);

peleHure 3a/ia4 C MCII0/JIb30BAHHWEM 3dKOHa COXPAaHEHHA

VIMITYJIbCa;

oripejiesieHe pabOTbI CUJIbI YTIPYTOCTH TIpU TIOAbEMe

rpy3a C  WCIIOJb30BaHWMEM  HEIMOJBIDKHOTO U
TIOJIBMDKHOTO OJIOKOB;

Hn3MepeHre MOIIHOCTH,

V3MepeHue  TOTeHLMaJbHOM  SHepruM  YIpyro

JehopMHPOBaHHOM MPY>KUHBI;

Hn3MepeHue KUHETHUUEeCKOM SHepruv Tejla II0 [AJIMHe

TOPMO3HOTIO MyTH;

3KCIIepUMEHTA/IbHOE CpaBHeHUE n3MeHeHud

MOTeHI[Ma/lbHOWM W KWUHEeTUUeCKOW SHepruii Tena TIpHU
JIBVDKEHUH T10 HAaKJIOHHOU TUIOCKOCTH;

SKCIIepuMeHTad/IbHasA T[IPpOBEpPKd 3dKOHA COXPdHEHUA

MeXaHUYeCKOM SHEpruu 1pu CBOGO'Z[HOM MnaieHnu;

NnpruMeHeHHne 3dKOHa COXpaHeHUWsA MeXaHUUeCKOU

SHEepPruu i pacuyéTta NOTeHLUaJTbHOM U KMHeTUYeCKOU
SHepruu Tena;
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[ ) penieHye 3a4da4 C UCII0/Ib30BdHMEM 3dKOHAd COXPdHEHUA

MeXaHWYeCKON SHepryu.

Pazgen 9. MexaHnueckue KosiedaHusi ¥ BOJTHBI (15 u.)

MexaHnyeckue KonebatenbHoe  fBkeHWe.  OCHOBHbIE  XapaKTepPUCTHKH
. . @ HabmofieHNe C TIOMOILBIO COXPAHHBIX AHA/M3aTOPOB
Kosiebanmst. (7 | KonebaHWI: TepuOA, yacTOTa, aMIUIUTYZd. MareMaTH4ecKuil u ot .
. KosiebaHMi TIOZ, IeiCTBUEM CHJT TSDKECTH M YTIPYTOCTH U
q.) NPY)KUHHBIA ~ MasTHUKW.  [IpeBpalljeHWe  SHeprud  TIpU AA " YHpyroc
oOHapy>keHHe TOM00HBIX KosiebaHUM B OKpY’Karoliem
KoJie0aTelbHOM JBIDKeHHUH.3aTyXaroliye KoJie0aHusl.

MUDE;
BeIHY>X]eHHbIe KoneOaHusl. Pe3oHaHC.

@ aHanum3 KosiebaHMY rpy3a Ha HUTH U Ha TIPY)KUHE;

@ ornpesiesieHNe YacTOTHI KOIeOaHMI MaTeMaTHUeCcKoro M

MPY>KMHHOT'O MAATHUKOB,

@ Hab/ro/ieHre € TIOMOIIBI0 COXPaHHBIX aHAIU3aTOPOB U

00BbsICHEHUe SIBIeHUS P€30HaHCa,

@ ucciefoBaHMe 3aBUCHUMOCTH  Tepuoja  KosebaHui

MOJABEIIeHHOI'0 K HUTU I'Py3a OT AJIMHbI HUTH,

@ 1poBepKa He3aBUCHMOCTH Tepuojia KojebaHWl TPy3a,

TIO/IBELIIEHHOT'O K JIEHTe, OT MacChl TPYy3a;

@ HalmofieHNe C MOMOIIBI0 COXPAaHHBIX aHA/INU3aTOPOB U

00Cy>KieHue OTIbITOB, IEMOHCTPUPYIOLIUX 3aBUCUMOCTD
reprozia KoyiebaHui MPY>KWHHOTO MasTHUKA OT MacChl
rpy3a M )XKECTKOCTH NPY’KUHBI;
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NMpUMeHeHHe MaTeMaTHn4decKoro n MPpYy>XHUHHOT'O

MAasATHHUKOB;

B KauecTBe MoJjiefied /i1 ONMHUCAaHWS KojebaHWi B

OKpY’KarollleM MUpe;

penieHye 3d7a4, CBA3dHHBIX C BbIYHUC/IEHHWEM W/IN

OLIEHKOM YacTOTHI (TIepro/ia) KoeOaHuH.

MexaHuueckKue
BOJIHBI. 3BYK. (8
4.)

CBoricTBa MexaHWYeCcKuMxX BOJH. [InvHa BoHBI MexaHuuyeckue
BOJIHBI B TBEPZIOM TeJjle, CEMICMUUeCKHe BOJIHBL. 3BYK. I'pOMKOCTb
3ByKa W BbicOTa TOHa. OTpaxkeHue 3ByKa. MH(pa3Byk u
y/IbTPa3ByK.

06Hapy>1<eHHe M aHa/M3 BOJIHOBBLIX SBJAEHUNM B

OKpY’KarollleM MUDE;

HaOJ/IFoIeHre C TIOMOINBI0 COXPAHHBIX AHAIM3aTOPOB

pacrpocTpaHeHUsi MPOJO/IbHLIX W TIOTepevyHbIX BOJH
(Ha Mozien) 1 0OHapYyKeHHe aHa/IOTUYHBIX BUOB BOJIH
B Mpupo/ie (3BYK, BO/IsIHbIE BOJIHBI);

BbIUHMC/IEHHE AJIMHBI BOJIHBI n CKOpPOCTH

PacCripoCTpaHeEHHUA 3BYKOBBIX BOJIH;

5KCIIepUMEeHTa/IbHOe OrpefieJieHde TPaHUL] YacCTOThI

CJ/IBIIINMBIX 3BYKOBBIX KoJiebaHui 5

Hab/roleHre C TIOMOIIBI0 COXPAHHBIX AaHAIM3aTOPOB

3aBMCHMMOCTH BBbICOTHI 3ByKa OT YaCTOTHI (B TOM Uucjie C
WCII0/Ib30BaHHEM MYy3bIKaJIbHbIX VHCTPYMEHTOB)
HabnrozeHre ¢ MOMOIIBbI0 COXPaHHBIX aHA/IM3aTOPOB U
00bsICHEeHHe sIBJIEeHUsI aKyCTUYeCKOTO Pe30HaHCa;
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@ aHamu3 OPUI'MHa/IBHOT'O TEeKCTa, HOCBHLLIéHHOI‘O

VICTI0/Ib30BaHUIO 3BYKa (WM YJIbTpa3ByKa) B TeXHHKe
(oxos0KaLMs, y/abTpa3sBYK B MeJULMHE U Ip.);
BBITIOJTHEHUE 33/laHUM 110 TEKCTY (CMBIC/IOBOE UTEHHE).

Paspen 10. DnekTpoMarHuTHOe 1oJie M 3/1eKTPOMarHuTHbIe Bo/HbI (10 4.)

O/neKTpomMarsu ONeKTpOMarHuTHOe ToJie. DJIeKTPOMarHUTHbIe BOJIHbI.CBOMCTBa .
@ 1ocTpoeHue paccyX/ieHuH, 060CHOBBIBAIOIIKX
THOe TI0JIe U JIeKTPOMAarHuTHeIX BOJH. IIlKajma 3/1eKTpPOMarHUTHBIX BOJIH. .

o B3aUMOCBSI3b 3JIEKTPUUECKOI'0 U MAarHUTHOT'O T10JIeN;
3/1eKTPOMarHuT HWcrionb3oBaHre 3/1eKTPOMAarHWTHBIX BOJIH [JIsI COTOBOM CBSI3U. p ’
Hble BOJIHBI. (6 OneKTpoMarHuTHas npupoga cseta. CKOpocTh cBeTa. BosHOBbIe o

N @ >KCIepuMeHTaIbHOe n3yuyeHue CBOMCTB
u.) CBOMCTBA CBeTa.

5/IeKTPOMarHUTHBIX BOJIH (B TOM YHC/e C TIOMOIIBIO
MOOUIBHOTO TesiedoHa);

@ ananmu3 PEHTTE€HOBCKHUX CHHUMKOB yesioBeyeCckoro

OpraHM3Ma,

@ aHam3 TEKCTOB, OIMUCBIBAIOINUX TpoABJ/I€HUSA

3/IeKTPOMAarHUTHOTO W3/yueHHsi B TIPUPOJie: JKUBbIE
OpraHu3Mbl, HW3/yYeHUsT HeOeCHBIX Tesl (CMBIC/IOBOE
yTeHue);

@ pacro3HaBaHMe M aHalW3 pas3/IMYHbIX TPUMeHeHUH

3JIEKTPOMArHUTHEBIX BOJIH B TEXHHUKE;

[ ) penieHUe 3a4d4 C HCIIOJIb30BAHHUEM CI)OPMYJ'I AJIsd

CKOPOCTH 3JIEKTPOMAI'HUTHBIX BOJIH, AJIMHbI BOJIHBI U
YdaCTOTEI CBETA.
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OJ1eKTpOMarHu
THasl

Onbitel  @apagesd. fIBraeHWe 31€KTPOMAarHATHOM WHAYKLWU.
[TpaBuno Jlenrja. JDnekTporeHepaTop. CrocoObl MOMy4YeHUs

@ OILITHI 110 HNCC/1eJOBAHUIO sABJIEHUA BHEKTPOMaFHHTHOﬁ

WHAYKLOWW: HCC/IeJ0BaHNeE W3MEHeHMII 3HaueHus1 U

vHAyKIma. (4 3/IEKTPUUECKON SHePrud. DIeKTPOCTAaHIIMK Ha BO30OHOB/ISIEMBIX
HarpasJ/leHUs] UHAYKL[MOHHOI'O TOKaA.
4.) HWCTOYHUKAX SHEepruu.
Pa3pgen 11. CBeroBble siBienus (15 u.)
3aKOHBbI Wcrtounuku cBeta. JlyueBass Mmopens cBeta I[IpsmosnuHeiHOe
@ HalO/ofleHNe C TIOMOIIBI0 COXPAHHBIX aHAIM3aTOPOB
pacripocTpaHeH pacripoctpaHeHue cBeta. 3atMeHus ConHua v JIynsl. OTpaxeHue

us cBeta. (6 4.)

cBeta. Ilnockoe 3€pKaJio. 3aKoH OTpaXXeHu4d CBET&.HPEJ’IOM]IEHHE
CBeTad. 3aKoH TrpejioMJIeHUS ceeta.llonHoe BHYTpEHHEe
OTpA’K€HHE CBETA. Wcnionb3oBaHue BHYTPEHHEIr'0 OTPpa’>K€HHA B
OIITUYEeCKHX CBETOBO/idX.

OTIBITOB, JIeMOHCTPUPYHOIINAX sIBJIeHNe
NIPSIMOJIMHEMHOT O pacrpocTpaHeHus cBeTa
(BO3HMKHOBEHWe TeHW W  TIOAYTeHH), U  UX
WHTepIpeTaLys C UCTI0b30BaHNEM TOHSTHSI CBETOBOTO
Jyyva;

o0BsICHeHMe U MOJe/rnpOoBaHKe CO/THEUHOI'O M JTYHHOI'O

3aTMEHUM;

nccjaegoBaHue 3dBUCHMOCTH yrija OTpaXKeHusd

CBETOBOI'O Jiy4d OT yTJia MMaJdeHU;

u3ydyeHHe CBOMCTB M300pakeHus B IVIOCKOM 3epKasie C

WCTO/b30BaHUEM CXeMaTUYeCKUX pPUCYHKOB B TOM
yucse peybeHbIX;

HabJrofleHre ¢ TIOMOIIBI0 COXPaHHBIX aHAM3aTOPOB U

00BSICHEHHE OITBITOB TI0 TOyYeHUI0 H300pakeHHI B
BOTHYTOM U BBIMTYK/IOM 3epKaJiax;

Ha6J'II-O,Z[8HI/Ie C IMOMOIIbIO COXPAHHBIX dHAJ/IN3dTOPOB U

00BsICHeHHE OMBITOB 10 MpeJIOMJIEHUKO  CBE€Td Hd
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rpaHulie pa3/IMYHBIX Cpeli, B TOM UYHKC/Ie OIIBITOB C
MOJ/ITHBIM BHYTPEHHUM OTPa’Ke€HHEM;

Hccieg0oBaHe 3aBUCMMOCTH yIJia MPeJIOMJIEHHA OT yIjla

nageHuss CBeTOBOro Jyyda Ha TIpaHUIEe «BO3AyX—
CTEKJIO»,

pacCrio3HaBaHHe sIBJIEHUI OTpAXX€HUA U TIpe/JIOMJIEHHA

CBeTa B HOBCEAHEBHOﬁ JKH3HUH,

aHa/IM3 U 00bICHeHHe SBIeHUS OIITUYEeCKOI0 MHDdAXa,

pelneHue 3a4a4 C UCIO0J/b30BaHWEM 3dKOHOB OTPA’KE€HHS

U TIpeJIOMJ/IeEHUS CBETA.

JIvH3BI
OTITUYeCKHe
MpHOOPHI.
4.)

(6

JIunza, xon nyueil B nMH3e OnTuyeckas cucreMa. OnTuueckue
npubopsl:  ¢oToanmapat, MUKPOCKON W Teseckorn. ['y1a3 Kak
olnTHYecKas cucreMa. bIM30pyKoCTh U Ja/IbHO30PKOCTb.

ToJTyueHre U300pakeHUH C TIOMOIIbI0 CoOMparoried u

pacceuBarolLell TMH3 (IpUMeHeHre TIPaBU/l OCTPOeHUs
n300paKeHM € TIOMOIIBIO JIMH3 HAa TOTOBBIX
yeprexax);

orpesiesieHMe (OKYCHOTO DPACCTOSTHUSI M OINTHYECKOU

CUJTbI cOOMparoLLieid JTMH3bI;

aHa/M3 YCTPOMCTBA U TIPUHLUIIA [IeWCTBUSI HEKOTOPBIX

ONTHUYECKWX TpUOOpOB: (oToanmapara, MHUKPOCKOIIA,
tesieckornia (MC — Guosiorusi, acTpOHOMYS);

aHa/M3 sIBJIeHWd OJIM30PYKOCTH W /1alTbHO30PKOCTH,

NIpUHLIUIIA AeicTBUs 0ukoB (MC — Guosorus).
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Pasnoyxkenue
Oesoro ceerta B
criekTp (3 u.)

Pa3nokeHne Oenoro cBera B crektp. OmnbiTel  HbloToHa.
CrioxeHue CrieKTpasbHbIX LJBeTOB. Jlucrepcus cBeTa.

[ ) Ha6J'II-O,ZLeHI/Ie C TIOMOLIBKO COXPdHHBIX dHAJ/IN3dTOPOB

paznioxeHusi Oesloro cBeTa B CIIEKTP;

H&6JIIO,Z[€HI/I€ C IIOMOIIIBKO COXPAHHBIX AHA/IM3dTOPOB U

00BsICHEHHE OTTBITOB TIO TIOJTyUYeHHI0 Oeloro cBeTa MpH
CJIO)KEHUH CBETA Pa3HbIX 1[BETOB,;

rnposegeHre " 00BSICHEHHE OIBITOB 10 BOCITIpHUATHUIO

1[BeTa NpeIMETOB TIPY MX HAOJIIOZIeHUH uepe3 1[BETOBbIE
¢GunbTpLI (L{BETHBIE OUKH).

Pa3pen 12. KBanToBble siBjieHus (17 4.)

Wcnyckanne u
TorJIoLeHye
CBeTa  aTOMOM.
(44.)

OnebiTel. Pesepdopsa u mnnaHerapHas Mofenb aroma. Mogenb
aroma bopa. Mcnyckanue v mor/olleHye ceeta arToMOM. KBaHThI
JIuHeliuaTbie CIIEKTPHI.

@ oOcyxzaeHue  Iie/d

onbiToB  Pe3epdopga 1o

WCC/IeIOBAaHUIO aTOMOB, BBIJIBIDKEHHE THUIOTe3 O
BO3MOJKHBIX pe3yJ/ibTaTax OIbITOB B 3aBUCHMOCTH OT
Tipe/riosiaraeMoro CTpoeHUst aToMoB, (hOpMY/IMpPOBaHKe
BBIBOZIOB M3 pe3y/abTaToB onbiToB  O6CyxaeHue
MPOTUBOpPEUMI  [JlaHeTapHOM MoZe/nd aToMa U
OCHOBaHWU i TUTOTe3bl bopa O cCTaloHapHBIX
opbuTax 3/1eKTPOHOB;

Hab/rofleHre C TIOMOIIBI0 COXPAHHBIX aHAIM3aTOPOB

CIVIOIIHBIX U JHMHeHYaThIX CIIEKTDOB  H3/Ty4Ye€HUS
Pa3/IMYHBIX BEIEeCTB;

[ ) 00BsICHeHHe JTMHeHUYaThIX CITIEeKTPOB U3J/IyUe€HUH.

Crtpoenue
aTOMHOTO

PamuoaktiBHOCTE Asba, OeTa- U ramma usnydeHus. CTpoeHue
aroMHOro szapa. HykioHHass Mofjenb aTroMHOro szapa. M30Torbl.

[ ) 06CY)K,E[EHI/IQ BO3MOXXHBIX TMIIOTE€3 O MOJeJIAX CTPOEHUA

67




snapa. (6 4.)

PaguoaktuBHble npespaienus. [lepuog nomypacnaga./lencTBus
Pa/IM0aKTUBHBIX U3/TyUYeHUU Ha )KUBbIe OPraHU3MBI.

appa. OmpepeneHve cocraBa sfep I0 3aJaHHBIM
MacCOBbIM M 3apsijOBbIM UYMCJIaM U IO TIOJIO’KEHUIO B
nepuoAuUecKor cucreMe 31eMeHToB (MC — xumus);

dHA/IM3 WM3MEHEHUA COCTaBa fAJpa W ero IMoJIO’KeHUA B

repuoinuecKoi cuctemMe Mpy apaguoakTuBHOCTH (MC
— XUMUS);

nccjaegoBaHue TDPEKOB ddaCTuL] o I'OTOBBIM

doTtorpadusam U MozesisaM;

oOHapy>KeHWe W HW3MepeHHe paJUaliioHHOTO (oHa C

MOMOIBIO A03MMETPA, OLIEHKd €0 MHT€HCHUBHOCTH,

aHanmu3 OMOJIOTUYECKUX H3MEHeHHﬁ, MMPONCXOAALNX

1oJ, [eMCTBUEM pajuOaKTUBHbIX u3nyueHud (MC —
6uosorus);

HCII0/Ib30BaHHE PaAO0aKTUBHBIX I/IB]'IleEHI/II\/’I B

meauiuHe (MC — 6uonorus).

AnepHelie
peaxLiu.

q.)

(7

AnepHble  peakuMKd. 3aKOHbl COXpaHEHUs 3apsoBOIO U
MacCOBOI0 UMCesl. DHePrys CBSI3U aTOMHBIX siziep. CBsi3b MacChl U
sHepruu. Peakijuu cuHTe3a U fesieHus sjep. VICTOUHUKY SHepruu
CoJiHua ¥ 3B€37.fliepHas SHepreTuka.

penieHue 3aad4 C HCII0/Ib30BaHHEM 3dKOHOB

COXpaHEHWsI MacCCOBBIX W 3apsfIoBBIX UHCeT Ha
ompefie/ieHre pe3y/IbTaToOB SIEPHBIX peaklUi; aHanu3
BO3MO>KHOCTH WJIM HEBO3MO>KHOCTH $IZIEPHOM peaKLUH;

OLleHKa >SHepruu CBA3U daep C HCII0Jb30BdHHUEM

dbopMysibl DiiHILITelHa;
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@ oOcyxeHue TepCreKTUB WCII0/Tb30BaHUs

YIIpaB/isieMOr0 TEPMOSIIEPHOTO CUHTE3a;

@ o0CyXX/IeHre TIPeUMYIIIeCTB U FKOJIOTHYECKUX TIpo0IieM,

CBsI3aHHBIX C siiepHOM 3HepreTuko (MC — 3Kosorus).

IToBTOpHUTE/IEHO-0000 a0 MOAY B (5 4.)

CucremaTu3anu O6o00111eHMe CcofiepKaHUsl KaXK/I0TO U3 OCHOBHBIX Pa3/ie/ioB Kypca

@ BLIIOIHEHWe — y4eOHBIX  3a/j@HWid,  TPeOYIoIMX
s ¥ 0000mjeHre | GU3MKU: ~ MeXaHWYecKWe, TeIUIOBble,  3/IeKTPOMAarHUTHbIE,

JIEMOHCTpAaLMM KOMIIEeTeHTHOCTeH, XapaKTepU3yHIIUX

1peMeTHOr0 KBaHTOBble siBleHWs.HayuHbli MeToj TMO3HaHHWA U €ro
eCTeCTBEHHOHAyYHYH0 ~ IPaMOTHOCTb:  TPUMEHEeHUs
cofiep>KaHusl U peamu3anss B (PU3MUECKUX MCCAe0BaHUAX.CBSI3b (PU3MKU U .
. TO/Ty4YeHHbIX 3HAaHWW [JI1 HAyyHOTO OOBsSCHEeHUus
OTbITa COBPEMEHHBIX TeXHOJIOTHM B 00s1acTH Tepesiaud HWH(pOPMAaIHY, . o
¢usnuecKkux sBJeHWA B OKpysKarolleld Mpupoie u
NesITe/IbHOCTH, SHepreTHKe, TPaHCIIOPTe.

TIOBCe/THEBHOM JKU3HH, a TAKXKE BhISBICHHUS (HU3UUECKUX
OCHOB Dsifla COBPEMEHHBIX TEXHOJIOTHH; TPUMEHeHWUs
OCBOEHHBIX  JKCIIEPUMEHTA/lbHbIX  yYMEHWH  fijis
LRERIS UCC/eIoBaHUst (DU3MUECKUX SIBJIEHUM, B TOM UHUC/IE ISt
TIPOBEPKHU TUITOTe3 U BBIABJIEHHsT 3aKOHOMEPHOCTEH;

TIpYU U3yYeHUH
BCEro Kypca

@ pemeHve  pacyéTHBIX  33Jady, B TOM  UHCIIe

TIpe/ITIo/IararoliX UCI0/Ib30BaHue (pr3ndecKor Moeu
Y OCHOBaHHBIX Ha COJiep>KaHWW pas/UuHbIX pa3fesioB
Kypca (pU3UKY;

@ BLINIO/IHEHUEe n 3allHUTa rPYHIOBbIX njin

VH/IMBU/yaTbHBIX TIPOEKTOB, CBSI3aHHBIX C
cofiepkaHueM Kypca (hU3UKH.
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