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NOACHUTEJNIbHAA 3AMNMUCKA

Mporpamma no pmsmke Ha ypoBHE OCHOBHOIO 0bLlero obpasoBaHMa cOCTaBrneHa Ha OCHOBE
NonoXeHWn un TpeboBaHWN K pe3ynbTataM OCBOEHUA Ha yrnybrnéHHOM YpOBHE OCHOBHOM
oGpasoBaTenbHOM nNporpammbl, npeactaBneHHbix B PrOC OO0, a Takke ¢ y4éTom heaepanbHoOm
paboyen nporpammbl BocnutaHna n KoHuenuun npenogaBaHus ydebHoro npeameTa «Pusmkar.

CopgepxaHue nporpammbl Mo U3MKEe HanpaBfieHO Ha YOOBMEeTBOPEHME MOBbILLEHHbIX
3anpocoB 00y4valLWMNXCH, CTPEMSALUNXCHA K Bonee rnybokoMy OCBOEHWMIO (PU3MYECKUX 3HAHUK, N Ha
dopMnpoBaHNE €eCTECTBEHHO-HAY4YHOM paMOTHOCTM oby4arwmxcd. B nporpamme no dwusuke
YYMTBIBAOTCA BO3MOXHOCTU YyyebHoro npegmerta B peanu3daumm tpeboBaHun SroOC OOO «
naHMpyemMbiM  JIMYHOCTHBIM W MeTanpeaMeTHbIM  pedynbTatam  obydeHnd, a Takke
MeXnpeaMeTHble CBS3M eCTEeCTBEHHO-HayYHbIX Y4ebHbIX NpeaMeTOB Ha YPOBHE OCHOBHOMO 0bLero
obpasoBaHusi.

lMporpamma no ¢usnke ycTaHaBnuBaeT pacnpeneneHne yy4yebHoro martepumana no rogam
obydeHns (no krnaccam), npegnaraet nNPUMEPHYK MNOCNeoBaTeNbHOCTb U3YYEHUss TeMm,
OCHOBAHHYI Ha NOrnKe pasBuUTUS NPeaMEeTHOro coaepXaHus U y4éte BO3pacTHbIX 0COBEeHHOCTeN
oby4aroLmnxca.

Mporpamma no gusunke paspabotaHa C LENb OKa3aHUS METOANYECKON MOMOLLM yYnTento B
co3faHum paboyen nporpammel No yd4ebHOMY npeameTy.

dusnka sBRsEeTCA CUCTEMOODpasylLWMM A1 eCTECTBEHHOHAYYHbIX Y4eOHbIX npeameToB,
NOCKOMbKY (OU3MYECKME 3aKOHbl JieXXaT B OCHOBE MPOLIECCOB U SIBMIEHWUA, U3Yy4aeMbIX XUMUEN,
Ovonornen, acTpoHoMMen n uandeckonm reorpadmen, BHOCUT BKNag B €CTECTBEHHOHAY4YHYH
KapTUHY Mupa, npegocrtaBnsieT Haubonee scHble o06pasubl MNPUMEHEHUSI HAyyHOro MeToaa
No3HaHWs, TO ecTb cnocoba nony4yeHns JOCTOBEPHbIX 3HAHWUIA O MUpe.

OpHa u3 rmaBHbiX 3agady uandeckoro obpasoBaHusi B CTPYKType obuiero obpasoBaHusi
COCTOUT B (POPMMPOBAHUM E€CTECTBEHHO-HAay4yHOMW TrPaMOTHOCTM W UWHTEpeca K Hayke Yy
oby4atoLmnxca.

N3yyeHne u3ankm Ha yrnybnéHHOM YpoBHe npegnonaraeT yBEepeHHOe BriafeHue
cnegylowmMmM KOMNETEHTHOCTAMM, XapakTepusyrLwnuMmM eCTECTBEHHOHAYYHYHO rPaMOTHOCTb:

Hay4YHO OOBACHATb ABMNEHUS;

oLeHMBaTb U NOHNUMaTb OCOBEHHOCTN HAy4YHOro UCCefoBaHUs;

WHTepnpeTMpoBaTb [aHHble M WCNONb30BaTb HayyHble [oKasaTenbCTBa ANd MNosyYyeHus
BbIBOOB.

Llenn wn3yyeHus u3nknm Ha ypoBHE OCHOBHOro obuiero obpasoBaHuA onpegeneHol B
KoHuenuun npenogaBaHusa y4vebHoro npeameta «®dusmka» B oOpasoBaTeNbHbIX OpraHm3aumnsaix
Poccunckon depgepauumm, peanuaylolnx OCHOBHble oblieobpasoBaTeribHble  Nporpammbl,
yTBEpXKOEHHON pelwweHnem Konnermn MwuHucTepctBa npocselleHns Poccunckon depepaumm
(npotokon ot 3 aekabpsa 2019 r. Ne NMK-4BH).

Llenu nayyeHunsa punsnkmn Ha yrnybnéHHOM ypoBHeE:

pasBuUTME UHTEpPEeCca U CTPEMIIEHMS 0DYYaOLNXCH K HAYYHOMY U3YyYEeHU0 NPUpoabl, passuTme
NX UHTENMNEKTYyanbHbIX N TBOPYECKMX CNOCOBHOCTEN;

pasBuTMe  MNpeacTaBNeHMA O  HAy4yHOM  MeTode  MNO3HaHMA K1 hopMMpoBaHue
nccnepoBaTenbCKOro OTHOLLEHUS K OKPY>XKaloLWMM ABMEHNSM;

bOpMMPOBAHNE HAYYHOTO MUPOBO33PEHUA KakK pesynbTaTa W3YYEeHUs OCHOB CTPOEHUs
MaTtepum n yHOaMeHTasbHbIX 3aKOHOB (DU3NKN;

opMUPOBaHNE YMEHUA NPUMEHATb (PU3NYECKME 3HaHWUS U HayyHble JoKasaTenbCcTBa Angd
006 BACHEHUSA OKPYXXaOLLNX ABMEHU;

dopmMmnpoBaHue npeactaBreHnin 0 ponv OU3NKN ANa pasBUTUSA OPYrMX eCTeCTBEHHbIX Hayk,
TEXHWUKN N TEXHOIOMNN;



pasBuTME MNpeacTaBNeHUMA O BO3MOXHbIX cdepax Oygywen npodeccrnoHanbHom
AEATEeNbHOCTN, CBA3AaHHOW C  (PM3MKOW, MNOArOoTOBKA K AanbHenwemy oOy4yeHuto B 3TOM
HanpaBneHuu;

hopMMpOBaHNE FOTOBHOCTU K AanbHenWemy nsydeHunto uankm Ha yrinybrnéHHoM ypoBHeE B
pamKax COOTBETCTBYHOLMX Npodunnen obyyeHns Ha ypoBHe cpeaHero obLiero obpasoBaHums.

[ocTmxeHne aTux yenen nporpamMmmbl No pusnke Ha ypoBHEe OCHOBHOMO 06LLero obpasoBaHus
obecnednBaeTcs pelleHneM crnegyowmx 3agay:

npuobpeTeHne 3HaHWM O OUCKPETHOM CTPOEHMM BeLecTBa, MEXaHW4YecKuX, TEMsoBbIX,
3NEeKTPOMarHUTHbIX U KBAHTOBbIX ABNEHUSX;

npuobpeTeHne yMeHUN aHanuanmpoBaTb U OOBACHATb U3NYECKMe SABMEHMS Ha OCHOBE
N3y4YeHHbIX (PM3NYECKMX 3aKOHOB M 3aKOHOMEPHOCTEN;

OCBOEHME METOAOB pPELUEeHUs pacYETHbIX U KayeCTBEHHbIX 3aday, TpebyrLwmux co3gaHnsa u
Ncnonb3oBaHUst U3NYECKMX MOAENEN, BKIYas TBOPYECKME M MNPaKTUKO-OPUEHTUPOBAHHbIE
3ajayu;

pas3BuTME WCCreaoBaTeNbCKMX YMEHUI: HabnwgaTb SBMEHUMS U U3MEPATb u3ndeckme
BENUYMHBI, BblABUraTb rMNOTE3bl M Npeanaratb 3KCNepuMeHTanbHble Cnocobbl MX MNPOBEPKM,
nnaHuMpoBaTtb W MNPOBOAMTb ONbITbl, 3KCMEPUMEHTANbHbIE WCCNeAOoBaHWs, aHanuM3mpoBaTb
nonyyeHHble AaHHbIe U AenaTb BbIBOAbI;

OCBOEHMEe npuémoB paboTbl C WHGOpMaunen GU3NYECKOro Ccoaep)XaHus, BKIOYas
NMHOPMaLMIO O COBPEMEHHbIX JOCTMXKEHUSX U3NKN, MHTEpNpeTauusa n KpUTnyeckoe oueHnBaHme
UHopMaLunu;

3HAKOMCTBO CO cdpepamMmn npodecCuoHanbHON OeATENbHOCTU, CBA3aHHLIMU C (PU3MKOWU, n
COBPEMEHHbLIMW TEXHOMOMMSIMU, OCHOBaHHbLIMU Ha LOCTMXEHUSAX (DU3NYECKON HAYKN.

Ha n3ydeHune usmkn (yrinyOnéHHbIn YPOBEHb) HA YPOBHE OCHOBHOrO 0bLiero obpasoBaHus
otBoauTtcsa 340 vacos: B 7 knacce — 102 yaca (3 yaca B Hegento), B 8 knacce — 102 yaca (3 yaca B
Hegento), B 9 knacce — 136 yacos (4 4aca B Heento).



COAEPXAHUE OBYYEHUA
7 KINACC

Pasnen 1. ®u3uka n e€ posb B NO3HaHUU OKPYXaloLlero Mupa.

dusmka — Hayka O npupoge. FABneHus nNpupoabl (dNemMeHTbl CoaepXKaHusl, BKIKYaroLlme
MexnpegMeTHble CBs3Kn). Puanyeckme sBMEeHUN: MexaHuyeckue, TensoBble, 3NeKTpuyeckue,
MarHUTHblE, CBETOBbIE, 3BYKOBbIE.

dunsnyeckne BenUUUHbLL. PaamepHocTb. EamHuubl  dusmyeckux BenuumH. WamepeHue
du3nYeCKMX BeNUUUH. JTanoHbl. Pusmyeckne npubopbl. LleHa pgeneHus. [lorpewHoCcTb
namepeHun. [lpasuna 6e3onacHoro Tpyda npu pabote ¢ nabopaTopHbIM 06OpyaoOBaHUEM.
MexayHapogHasa cuctema eguHuy,. lNepeBoa BHECUCTEMHbBIX eanHn, B eanHunubl CA.

Kak cbmsmka n gpyrme ectectBeHHble Haykm nay4vatoT npupogy. EctectBeHHO-Hay4HbIn MeTop,
no3HaHus: HabnaeHne, NOCTaHOBKA Hay4YHOro BOMpOCa, BblABWXKEHWE TMMNOTE3, SKCMNEPUMEHT MO
npoBepke rmnotes, obbsAcHeHne Habnwgaemoro seneHusi. OnucaHne U3MYECKUX SABMEHUN C
NOMOLLbIO MOJENEN.

HdemoHcmpayuu.

MexaHun4yeckune, TennoBble, ANEeKTPUYECKNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE SABMEHMS.

dusmyeckne npubopbl M nNpoueaypa MNpsIMbIX M3MEPEHUA aHanoroBbiM M LUGPOBLIM
npudopom.

JlabopamopHbie pabomsi u onbIMbI.

OnpepaeneHne LeHbl AeneHns LwKanbl n3amepuTensHoro npubopa.

M3amepeHune paccTosHUn.

M3mepeHune nnowagun n obbeéma. Metoa naneTku.

NamepeHune BpeMeHN.

M3mepeHne obbEMa XnaKkocTn 1 TBEPAOro Tena.

OnpepeneHve pa3mepoB Manbix Ten. Metog psigoB.

MpoBegeHne unccrnegoBaHMs MO  MPOBEPKE T[MMoTe3bl: AanbHOCTb MOMéta  wapuka,
NyLLEHHOro ropn3oHTanbHo, TeM 6onbLue, Yem 6orbLle BbiCOTa Nycka.

Paspen 2. NNepBoHavyanbHble CBeAeHUS O CTPOEHMM BelecTBa.

CTpoeHue BellecTBa: aToOMbl U MOSEKYSbI, X pasmepbl U Macchl. OnbITbl, AOKa3biBatoLLne
ANCKPETHOE CTPOEHME BeLLecTBa.

OBwxeHne uvactuy BewectBa. CBA3b CKOPOCTU [OBWXKEHUS YacTul, C TemnepaTypow.
BbpoyHoBckoe paBwxeHune. Auddysua. Bsaumopencrtesme 4yacTul, BellecTBa: NPUTSXKEHME W
oTTasnkMBaHue.

ArperaTtHble  COCTOSIHUA  BellecTBa: CTpPOEHWe ras3oB, JXWOKOCTeM W TBEPAbIX
(kpucTannuyeckux) Ten. BaaMmocBs3b Mexay CBOMCTBaMM BELLECTB B pasHbiX arperatHbiX
COCTOSIHUSIX U MX aTOMHO-MONEKynsipHbiM CcTpoeHneM. OCOBEHHOCTM arperaTHbIX COCTOSHWIA
BOAbI.

HdemoHcmpauyuu.

HabnogeHne 6poyHOBCKOro ABMXEHUS.

Habnogenve anddysun.

HabniogeHne <aBneHun, OOBLACHALWMXCA MNPUTSIKEHMEM WM OTTaNKMBaAHMEM YacTul
BellecTBa.

JlabopamopHbie pabombi U onNbIMbl.

OueHka gnameTpa aToMa METOAO0OM PSA0B (C MCnonb3oBaHMEM poTorpadun).

OnbITbl N0 HAONIOAEHWNIO TENTOBOIO PacLUMPEHNS ra30B.

OnbITbl N0 OGHAPYXXEHNIO OENCTBUS CUIT MOJIEKYNSAPHOIO NPUTSKEHUS.

Paspen 3. [IBMxXeHue n B3ammoaeucTBue Ten.



MexaHuyeckoe paBwxeHue. [lyTb u nepemelweHne. PaBHOMepHOe W HepaBHOMEpHoe
aBmxkeHne. CeobogHOe NageHvMe Kak npumep HepaBHOMEPHOro nABwKeHus Ten. CKopoCTb.
CpefHsisi CKOpOCTb NpY HepaBHOMEPHOM ABWXEHUN. PacyéTt nyTn n BpeMeHn OBUXKEHUS.

Npadukn 3aBUCMMOCTEN BEMWYUH, OMUCbiBawOWMX ABWKeHne. O6wme noHaTns 06
OTHOCUTENBbHOCTU ABWXeHUS. CroXeHne CKOpoCcTen And Tes, ABWXKYLMXCA napannesibHo.

AsneHne wHepuun. 3akoH WHepuun. B3anmopenctBume Ten Kak MpuyMHa W3MeEHeHUs
CKOpOCTU OBwxeHus Ten. Macca kak mMepa WHEepPTHOCTM Tena B MNOCTynaTenbHOM OBWKEHUMW.
lMnoTHocTb BewecTtBa. CBA3b NNOTHOCTM C KONMYECTBOM MOSEKYS B eAnHULe obbeéMa BellecTBa.
Cwmecun n cnnae.bl. [oBepXHOCTHASA N NUHENHas NIIOTHOCTb.

Cwuna kak xapakTepuctuka B3anmogenctems ten. Cuna ynpyroctu un 3akoH N'yka. ismepeHuve
CUNbI C MOMOLLbLIO AMHaMOMETpa. SABrfieHne TAroTeHUs U cuna Tshkectu. Cuna TSKeCcTn Ha apyrux
nnaHetax. Bec Tena. HesecomocTb. CnoxeHue cur, HanpasfeHHbIX MO OAHOW MNPAMOMN.
PaBHogencTBytowas cun. Cuna TpeHus. TpeHne CKOMbXEHUS U TPeHUEe MOKOSA, BSA3KOE TpeHue.
TpeHve B npupoae n TEXHUKE.

HAdemoHcmpayuu.

HabrnogeHne mexaHn4eckoro ABMKeHus Tena.

M3mepeHne ckopoCcTy NPSIMOSTMHENHOTO OBUXKEHMS.

HabniogeHuve aBneHns nHepuuu.

HabnogeHne nameHeHust CKopoCcTu Npu B3anMOAENCTBUM Ten.

CpaBHeHne macc No B3aMOLENCTBUIO TEN.

CnoxeHue cun, HanpaBfeHHbIX N0 OAHON NPSIMOMN.

JlabopamopHbie pabombi U OnNbIMbI.

OnpegeneHve CKOPOCTU pPaBHOMEPHOrO ABWXKEHUS (Lapuka B XKWOKOCTU, MoOAenw
3MEeKTPMYECcKoro aBTomobuns v Tak ganee).

OnpeneneHve cpefHen CKOPOCTU CKOMbXEHUs Opycka unu wapuka no HaKIOHHOW
NMOCKOCTMU.

OnpeneneHne NNOTHOCTM TBEPAOroO Tena.

OnbITbl, AEMOHCTPUPYIOLWNE 3aBUCUMOCTb pacTskeHus (gedopmaumn) MpyxXuHol OT
NPUIIOXXEHHOW CUSbI.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb CUMbl TPEHUS CKOMBXEHUS OT CUMbl JaBIEHUS U
XapakTepa conpukacarLnxcs NOBEPXHOCTEN.

Paspnen 4. laBneHue TBEPAbIX Tes, XXWAKOCTEN U ra3oB.

HasneHne. Cuna pgaeneHunsa. Cnocobbl yMEHbLUEHUA U yBenuyeHus nasrieHus. [asneHuve
rasa. 3aBMCMMOCTb [aBrieHus rasa oT obbéma n TemnepaTtypbl. [Nepegadya gasneHus TBEpAbIMK
Tenamm, Xngkoctamu u razamu. 3akoH lNackang. NHeBMaTnyeckne MallvHbl.

3aBMCUMOCTb [aBIiEHUS XUAOKOCTU OT rnybuHbl norpyxeHus. M'mapoctaTtmyeckuin napagokc.
Coobuwatowmeca cocyapl. 'mapaBnnyeckme MexaHusmbl. ICnonb3oBaHWe BbICOKUX OaBMEHUN B
COBPEMEHHbIX TEXHOSIOrMAX. YCTPOMCTBO BOONPOBOAA.

ATmoctepa 3emnn 1M atmocdepHoe aasneHue. [MpuyuMHbl CyLLECTBOBAHUSA BO34YLLHOM
obonouvkn 3emnun. OnbiT Toppuuennu. U3amepeHne atmocdepHoOro AaBreHusi. 3aBUCUMOCTb
aTMocbepHOro [AaBneHns OT BbICOTbl Hag YypoBHeM Mops. [lpubopbl Ana  um3mMepeHus
aTMocepHOro gaBneHus.

[lencTtBme XnaKocTu M rasa Ha NOrpy>kEHHoe B HMX Teno. BbiTankueawowas (apxumenosa)
cuna. 3akoH Apxumega. YCrnoBuMe BO3HUKHOBEHWUS BbITanKMBaKOLWEN (apxXMmegoBOW) Cunbl,
noatekanue. NnasaHne Ten. BosgyxonnasaHue.

HdemoHcmpauyuu.

3aBMCUMOCTb JaBNeHNd rasa oT TemnepaTypbl.

lMepenaya gaBneHUA XXUOKOCTBLIO U ra3oM.

Coobuwatomecs cocyasbl.

'mppasnuyeckuin npecc.

[MposBneHue gencTena aTMoCgepHOro AaBrneHns.



CudooH.

3aBMCMMOCTb BbITanKnBarLwen cunbl OT 06bEMa MOrpy>XEHHOM B XMAKOCTb 4acTu Tena u
NIIOTHOCTU XXUOKOCTH.

PaBeHCTBO BbITankMBaoLEN CUIbl BECY BbITECHEHHOW XXMAKOCTU.

YcnoBue nnaBaHus TeN: NnaBaHWEe UMW NOrpy>KeHne Ten B 3aBUCUMOCTU OT COOTHOLUEHUS
NIIOTHOCTEN Tena 1 XWUAKOCTU.

JlabopamopHbie pabomsi u onbiMbl.

WccnepoBaHve 3aBUCMMOCTM Beca Terna B Boge 0T 06bEma MOrpy>XEHHOW B XXNOKOCTb YacTn
Tena.

OnpepgeneHne BbiTanknearLwen cunbl, 4ENCTBYOLWEN Ha TeNno, NOrpyXEHHOe B XXUOKOCTb.

[MpoBepka HE3aBUCMMOCTU BbITankuBarLen cusbl, AENCTBYIOWEN Ha TeNno B XWOKOCTU, OT
mMacchbl Tena.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCMMOCTb BbiTarkMBaloLen Curbl, JEUCTBYIOLWEN Ha Teno B
XNOKOCTN, OT 06 bEMA NOrPy>KEHHOM B XXMAKOCTb YaCTW Tena n oT NAOTHOCTU XUOKOCTH.

KoHCTpyuMpoBaHMe apeomeTpa WM KOHCTPyMpOBaHME JOAKM U onpeferneHve eé
rpy30nogbLEMHOCTH.

Paspnen 5. Pabota n MowHOCTbL. QHeprus.

MexaHu4deckasa paboTa Ans cun, HanpaefeHHbIX BAOSb NMMHMM nepemewieHns. MoLwHoOCTb.

[MpocTble MexaHn3Mbl: pblyar, BOPOT, 610K, NONMCNAacT, HAaKNOHHAsA NMIOCKOCTb, HOXHUYHbIN
mMexaHu3mM. MomeHT cunbl. PaBHoBecue pbidara. [paBuno momeHToB. [NpumeHeHne npaBuna
paBHOBeCUsl pbldara K 6noky. «3onotoe npaBuno» MexaHuku. KIO npocTbiX MexaHW3MOB.
[MpocTble MexaHn3mbl B ObITy, TEXHUKE, XXMBbIX OpraHn3max.

MexaHudeckasa aHeprnsa. KuHetnyeckas U noteHumanoHas aHeprusi. lNpeBpallieHne ogHoro
BNOA MEXaHMYECKOW 3HEPrn B Apyron. 3akKoH COXpaHEHUS U NpeBpaLLeHnst SHEPTUN B MEXAHWUKE.

HdemoHcmpayuu.

[MpuMepbl NPOCTbIX MEXAHN3MOB.

JlTabopamopHbie pabomsbi u onbiMblI.

ViccnepoBaHue ycrnoBun paBHOBECUA pblyara.

NamepeHue Kl HakrmoHHOM NOCKOCTN.

N3y4eHune npasuna pblyara ans nogBumxHOro 1 HeNogBMXHOro 6110KoB.

Onpepaenenune KM noaBmMXHOrO U HenogBMXHOro 6rioka.

OnpepeneHne paboTbl Cumbl YyNPyrocTu npu nogbEMe rpy3oB Npu NMOMOLLM MOOBUXKHOIO
onoka.

M3yyeHne 3akoHa coxpaHeHUs MeXaHN4YECKON 3HEPTUMN.

8 KINACC

Pa3gen 6. TennoBble AsBNeHUs.

OCHOBHbIE NOMOXEHUA MOSEKYNAPHO-KMHETUYECKON TEOpUN CTPOEHUs BewecTBa. Macca u
pasMepbl atToMoB M Mosiekyn. OnbiTbl, NOATBEPXAAIOLMNE OCHOBHbIE MOSIOXEHUST MOJSEKYNSPHO-
KMHETNYECKON TEOPUMN.

Mopgenn TBEPAOro, XXMAKOro M ra3oobpasHoro CocTtosiHM BellectBa. Kpuctannuyeckue u
amopdHble Tena. padeH — HOBbIM MaTepmarn ONs HOBbIX TEXHOMOrMMMU. TexXHONOorMM nonyyYyeHna
NCKYCCTBEHHbIX anma3oB. O6bsiCHEHME CBOWCTB rasoB, XWOKOCTEW M TBEPAbIX TE€N Ha OCHOBE
NOSTIOXXEHNIN MOSEKYNSAPHO-KUHETUYECKON Teopun. [1OBEPXHOCTHOE HaTsKEHME, CMayMBaHue,
KanunnsipHble sIBNeHusi. TennoBoe paclumMpeHne u cxaTtue. 3aBMCUMMOCTb AaBfeHust rasa oT
obbEma, Temnepartypbl.

TemnepaTtypa. CBaA3b TemnepaTypbl CO CpeOHEen KUHETMYECKOW 3JHEeprven TenmoBoro
ABWXEeHUs YacTuy. TemnepaTypHble LWKarnbl.



BHyTpeHHAa aHeprua. Cnocobbl M3MEHEeHUs BHYTPEHHEW 3JHepruu: Tennonepegada U
coBeplleHne paboTtbl. Bugbl Tennonepeaayn: TennonpoBOoAHOCTb, KOHBEKLNA, uanyyeHune. Bugbl
Tennonepenayn B npupoae n tTexHuke. HeobpaTtMmMocTb TENNOBLIX NPOLECCOB.

KonnyectBo TennoTbl. YaenbHas TENNOEMKOCTb BellecTBa. TennioobMeH u TennoBoe
paBHoBecue. 3akoH HbtoToHa-Puxmana. YpaBHeHne TennoBoro 6anaHca.

lMnaBneHne n oTBepAeBaHUE KPUCTANNMYECKMX BELLEeCTB. YAenbHas TennoTta nraBneHus.
MapoobpasoBaHune n koHaeHcaumsa. Ncnapexue. Kunenne. YaeneHada TennoTta napoobpasoBaHust.
3aBMCMMOCTb  TemnepaTypbl KAMEeHUs OT aTMocdepHoro AasneHud. HacbIWweHHbIn  u©
HeHacblILWeHHbIN nap. BnaxHocTb Bo3ayxa.

OHeprus Tonnmea. YaenbHas TennoTta CropaHns.

MpuHumnebl paboTbl TennoBbix Asuratenen. K4 Tennosoro pasuratend. Tennosble
ABuraTenu n 3almTa oKpyxatoLlen cpeqbl. TennoBble NoTepn B TEMSIOCETSX.

3aKOH COXpaHeHUs1 U NpeBpaLLEeHnst SHEPTNN B MEXaHNYECKNX U TENMOBbLIX NpoLeccax.

HdemoHcmpayuu.

HabnogeHne BpoyHOBCKOro ABMXKEHUS.

HabnogeHve anddysuun.

HabnogeHue sBneHnin NOBEPXHOCTHOIO HaTSHXKEHNS, CMavyMBaHNA N KanUnmsipHbIX SSBAEHUN.

HabntogeHne TennoBoro paclumpeHms Ten.

M3meHeHne aaBneHus rasa npyv namMeHeHum oo bEma U HarpeBaHUM NN oxXnaKaeHun.

lMpaBuna namepeHna TemnepaTtypbl.

Buabl Tennonepenauun.

OxnaxageHue npu coBepLlieHnn padoThbl.

HarpeBaHue npu coBeplleHnn padboTbl BHELLHUMW CUMNaMMU.

CpaBHeHMe TENNOEMKOCTEN Pa3NUYHbIX BELLLECTB.

HabntogeHne knneHus.

HabnogeHne noctodaHCTBa TeMnepaTypbl NpU NiiaBneHnu.

Moaenu TennoBbiX ABUraTenen.

JlTabopamopHbie pabomsbi u onbiMbl.

OnbITbl N0 0OHAPYXEHMIO OENCTBUS CUIT MOSTEKYNAPHOIO NPUTSIKEHNS.

OnbITbl NO BbIpaALLMBAHNIO KPUCTANIOB NOBApPEHHOW CONKU UM caxapa.

N3mepeHne TemnepaTypbl Npy NMOMOLLM XXMAKOCTHOrO TEPMOMETPA N JaTynka TemnepaTtypsbl.

OnbITbl N0 HAbMNAEHMIO TEMNTOBOMO PaCLLUMPEHMS ra3oB, XNOKOCTEN N TBEPAbIX Ten.

OnpepeneHve gasneHnst Bo3ayxa B 6annoHe wnpuua.

MccnepnoBaHne 3aBMCUMOCTM LaBfieHUs BO3ayxa OT ero o0bEma 1 TemnepaTypbl.

MpoBepka rmMnoTesbl JIMHEMHOW  3aBUCMMOCTM  ANWHbI  CTONGWKA  XMOKOCTM B
TepMoMeTpu4eckon Tpybke oT Temneparypsbl.

HabniogeHne n3aMeHeHUss BHYTPEHHEW 3JHEpPrun Tena B pesynbTaTe Tennonepenaydn wm
paboTbl BHELLHUX CUI.

NccnepoBaHue siBNeHnsa TennoobMeHa Nnpu cMeLlnBaHNUM XONOL4HOM 1 ropsiven BoAbl.

OnpegeneHne KonuMyectBa TENsOTbl, MOYYEHHOro BOAOW NMpu TensioobMeHe C HarpeTbiM
MEeTanIMYeckum LUnnHOpoM.

OnpepeneHne MOLLHOCTU TENMOBLIX NOTEPb (3aKOoH HbloToHa-Puxmana).

OnpepeneHne yaenbHOM TENSTIOEMKOCTM BELLECTBA.

WccnepoBaHume npouecca ucnapeHus.

OnpepeneHne OTHOCUTENBHOW BNAaXXHOCTN BO3AyXa.

OnpepeneHne yaenbHOM TENNOThI NNaBneHns nbaa.

Paspgen 7. dnekTpu4yeckune n MarHMTHbIe SIBJIEHUA.

onekTpu3auusa Ten. [IBa poga anekTpudeckux 3apsaaoB. Baanmopenctene 3apsikKeHHbIX Tern.
3akoH KynoHa.

Onektpunyeckoe none. HanpsXEHHOCTb anekTpuveckoro nond. [NpuHUMN cynepnosnuymm
3NEKTPUYECKMX Nonen (Ha Ka4eCTBEHHOM YPOBHE).



Hocutenun anekTpuyeckux 3apsgoB. OfiEMEHTapHbIM  anekTpuyecknn 3apsg. CTtpoeHue
atoma. [1poBOOHMKK, AONSNEKTPUKA WU MNONYNPOBOAHUKN. 3aKOH COXPaHEHUs1 3NeKTPU4ecKoro
3apsaga.

ONIeKTPUYECKUA  TOK. YCNOBUSA  CyLLECTBOBAHWUSA  3MEKTPUYEecKoro Toka. WCTOYHMKM
NOCTOSIHHOrO ToKa. [encTBuA 3feKTpUYeckoro TOKa (TennoBoe, XUMUYEcKoe, MarHuTHoe).
ONEKTPUYECKNIN TOK B MeTannax, XmakocTtax U rasax.

AnekTpuyeckas uenb. Cuna Toka. JnekTpuieckoe HanpsxeHme. AMNepmMeTp U BOfbTMETP B
Lenn nocTosiHHOro Toka. ConpoTuBreHwe MNpoBOAHWMKA. YAenbHOEe CONpOTUBMNEHME BeLleCcTBa.
3akoH Oma ans yyactka uenu. lNocnegoBaTenbHoOe M NapannenbHoe coeguHeHne NMPOBOAHNKOB.
90C B uenu noctosiHHoro Toka. 3akoH Oma ansa nonHou uenwu. lpasuna Kupxroda. Pacuyér
NPOCTbIX AMEKTPUYECKNX Lenen. HenMHenHble aneMeHTbI.

PaboTa 1 MOLWWHOCTb anekTpuyeckoro Toka. 3akoH [xoyns-JleHua. dnekTpuyeckne Lenu m
noTpeduTenn anekTpudeckon aHeprumn B 661Ty. KOpoTkoe 3amMbikaHMe.

lMocTosiHHbIE MarHuTbl. B3anmogencTBuMe NOCTOSIHHbLIX MarHuToB. MarHutHoe none.
MarHuTHOe none 3emnu n ero 3HavyeHue onsa xXunsHu Ha 3emne. OnbIT Jpcteaa. MarHuTHoe none
anekTpuyeckoro Toka. OnbIT Amnepa. lNpuMmeHeHue 3nekTpoMarHUTOB B TexHuke. [lencrteue
MarHMTHOrO MOl Ha NPOBOAHMK C TokoM. Cuna Amnepa v onpegeneHve €€ HanpasfeHus.
OnekTpoaBuraTenb MOCTOSIHHOIO Toka. Mcnonb3oBaHuve anekTpoaBuratenen B TEXHUYECKUX
YCTPOMCTBaX M Ha TpaHcnopTe.

Onbitel  ®apapged. fBneHne  anekTpoMarHUTHOW  uHaykumn.  [paBuno  JleHua.
onektporeHepaTtop. Cnocobbl NOMyYeHUs 3JNEKTPUYECKOM SHEPrnU. JNEKTPOCTaHUMKM  Ha
BO30OHOBNSAEMbIX WUCTOYHMKAX 3JHEPruu. JIkonormyeckne npobnembl 3HepreTuku. TonmmBHbIE
3MIEMEHTbI U aneKkTpomModunu.

HdemoHcmpayuu.

AneKkTpusauus Ten.

[1Ba poaa aneKkTpuyeckmx 3apsaoB 1 B3anMOOENCTBUE 3apsKEHHbIX Ten.

YCTPOUCTBO 1 AENCTBME IreKTpocKona.

onekTpocTaTudeckas MHOYKUNS.

3aKoH COXpaHEeHUs 3NeKTPUYeCcKnxX 3apsaoB.

MogenupoBaHue CUNOBbLIX JIMHUIA 3NEKTPUYECKOIO NOMSA C MOMOLLbIO BYMaXKHbIX CyNTaHOB.

MpOBOOHMKN U ONINEKTPUKMN.

MCTOYHMKN NOCTOSAHHOrO TOKa.

[lencTBus aneKkTpruyecKkoro Toka.

ONEKTPUYECKNI TOK B XXUOKOCTMU.

[[a3oBbIN pa3psaa.

M3mepeHune cunbl Toka aMmnepMeTpomMm.

M3mepeHmne anekTpmyeckoro HanpsiKeHNs BONbTMETPOM.

PeocTaTt n marasmH conpoTuBrieHNN.

B3anmoaencreme noCTOSAHHbIX MarHUTOB.

MogennpoBaHue HEBO3MOXHOCTM pasgeneHuns NomtocoB MarHumTa.

MogenupoBaHue MarHUTHbIX NOfen NOCTOAHHbBIX MAarHMTOB.

OnbIT OpcTeqa.

MarHuTHoe none Toka. QNeKTpoOMarHur.

[lenctBmMe MarHMTHOro Nosist Ha NPOBOLAHUK C TOKOM.

OnekTpoaBuraTesi NOCTOSIHHOIO TOKa.

OnbiTbl ®apages.

OrnekTporeHepaTop NOCTOSAHHOIO TOKa.

JTabopamopHbie pabomsbi U onbiMablI.

OnbITbl N0 HAONIOAEHWUIO SNEKTPU3ALMM TEN NPU COMPUKOCHOBEHUN U MHOYKLUMWEN.

McecnepoBaHne OeNCTBUA ANEKTPUYECKOrO NoMst Ha NPOBOAHUKM N OUINEKTPUKMN.

Cbopka 1 ncnbiTaHne 3MNeKTPUYECKON Lenn NOCTOSIHHOIO TOKa.



WccnepoBaHve 3aBUCMMOCTU CUSbl TOKA, NPOTEKalLWero Yyepes pes3nctop, OT HanpsiKeHus
Ha pe3ncTope 1 CONpOTUBNEHUS pe3uncTopa.

OnbITbl, AEMOHCTPUpPYIOLME 3aBUCUMOCTb 3NIEKTPUYECKOrO COMNMPOTUBIIEHUS MPOBOAHUKA OT
ero AnuHbl, Nowaan nonepeyHoro cevyeHns n matepmana.

OnpepgeneHne yaenbHOro cornpoTMBEHNA NPOBOAHMKA.

[MpoBepka npaBuna CroXeHUs HanpsbkKeHUn Mpu nocrefoBaTesibHOM COeAVHEHUN [OBYX
pe3ncTopoB.

lMpoBepka npaBuna Ans cusibl Toka Npy napaniesibHoM CoeANHEHUN Pe3UCTOPOB.

Onpepgenexne 30C n BHyTpeHHEro CONPOTUBIIEHUS] UICTOYHMUKA TOKA.

Mposepka npasun Kupxroda.

[MpoBepka BbINonHeHNa 3akoHa OMa a51si NOAHON Lenu.

N3y4yeHne BonbTaMnepHbIX XapakTepUCTUK HEMMHENHbLIX 3SIEMEHTOB (famnbl HakanuBaHus
UM NONynNpPOBOAHUKOBOro Anoaa).

OnpepgeneHne paboTbl 3NEKTPUYECKOro ToKa, NAYLLErO Yepes pe3ncTop.

OnpepgeneHne MOLLHOCTU 3NEKTPUYECKOro ToKa, BblAeNaeMomn Ha pe3ncTope.

Onpegenexue KI[ HarpeBaTens.

WccnepoBaHme MarHMTHOrO B3aMMoAeNCTBUS NOCTOSAHHBbIX MarHUTOB.

N3yyeHne MarHMTHOro nons NOCTOSAHHbIX MarHMTOB NPy X 06 beaANHEHNN U pa3faeneHunn.

NccnepoBaHne AeENCTBUS ANIEKTPUYECKOro TOKa Ha MarHUTHYHO CTPErKY.

OnbITbl, OEMOHCTPUpPYOLWNE 3aBUCUMOCTb CWUSlbl B3aUMOAEWNCTBUS KaTyLWKM C TOKOM W
MarHuTa OT CWUNbl U HamnpaBfieHMs1 TOKa B KaTyllKe U OT Hanunumsa (OTCYTCTBUSI) CepAevHuKka B
KaTyLUKe.

N3y4yeHne genctena MarHMTHOrO Nons Ha NPOBOAHMK C TOKOM.

KoHCTpynpoBaHue u nsyydeHune paboTbl aNeKTpoaBuraTens.

N3mepenue Kl anekTpoasuratenbHON YyCTaHOBKN.

OnbiTbl NO  UCCREeAoBaHWMIO  SABMEHUS  3NEKTPOMArHUTHOW  WHAOYKUMW:  UccnefoBaHue
N3MEHEHUU 3HAYEHUSA N HanNpaBreHnst MHOYKLUMOHHOIO TOKa.

9 KINNACC

Pasgen 8. MexaHu4yeckue siBneHus.

MexaHnyeckoe paBwxkeHne. MaTtepuanbHaa Todka. Cnocobbl ONMUCaHUA MexaHUYecKoro
ABWKEHUS: TabnuyHbIn, rpaduyeckuin, aHanutudeckun. Cuctema oTcyéta. OTHOCUTENBHOCTb
MEeXaHMNYEeCKOro ABMKEHUS.

BekTopHble BenuuuHbl, onepauuMM C BeKTopamu, npoekumn BekTopa. Paguyc-Bektop
MaTepuanbHON TOYKWU, NepemMeLleHne Ha MrocKoCTU. PaBHOMepHOe MPSIMONIMHENHOE [BUXEHUE.
HepaBHOMepHOe npsaAMonuHenHoe ABwxeHue. CpedHAs M MrHOBEHHasi CKOPOCTb Tenia npwu
HepaBHOMEPHOM OBWXEHUN.

YckopeHue. PaBHOYCKOpPEHHOE NpPSAMONIMHENHOE OBWXeHMe. YckopeHne cBobogHoro
nageHusa. OnbITbl Manunes.

‘padmyeckan uHTepnpeTaunsa YCKOPEHUS,, CKOPOCTU, MPONLEHHOro NyTU U NepemMeLLeHns
ANA NPSMONIMHENHOTO ABVXKEHUS.

ABvxeHne Tena, 6pOLLIEHHOro NOA YrIIOM K FOPU3OHTY.

[BmXKeHne no oKpyXHOCTU. JIMHENMHast CKOpPOCTb, YrnoBasi CKOPOCTb, Mepuon U 4YactoTa
obpalyeHus Npu paBHOMEPHOM OBUXKEHUWN MO OKPYXXHOCTU. CKOPOCTb N YCKOPEHME NPU OBUKEHUN
MO OKPY>XHOCTH.

BekTop cunbl. PaBHOgencTByoWas cuna.

MepBbIn 3akoH HbioToHa. BToponm 3akoH HbkoToHa. Tpetun 3akoH HberoToHa. [MpuHumn
cynepnosvuumm cun.

Cwuna ynpyrocTtun. 3akoH N'yka. Cuna TpeHus: cuna TPeHUS CKONbXEHUS, cura TPEeHMs MOKOos,
apyrve Buabl TpeHus. KoagpdpuumeHT TpeHns.



[BWXeHne Ten No OKPYXXHOCTU Nof AENCTBUEM HECKOSbKUX CUF.

3akoH bepHynnu n nogbémHasa cuna Kpbina. CoBpeMeHHble neTatenbHble annapaTbl, cyada
Ha NOABOAHbLIX KPbIfbsiX, aHTUKPbINIO Ha CKOPOCTHbIX aBTOMOOMNsx. [IBwxeHue noe3ga Ha
MarHMTHOW NoAyLUKe.

Cvna TsSKecTM U 3aKOH BCEMMPHOrO TAroTeHus. [BuXeHue Ten BOKPYr rpaBUTaLMOHHOIO
ueHTpa (B Tom uncne nnaHet Bokpyr ConHua). NepBas kocMuyeckas cKOpocTb. HeBecomocTb m
neperpysku.

PaBHOBecue maTtepuanbHon Toukn. AbcontoTHO TBEpAoe Teno. PaBHoBecue TBEpOOro Tena
C 3aKpennéHHoM ocblo BpalleHna. MomMeHT cunbl. LieHTp TaxXecTw.

Mmnynec Tena. WameHeHMe wumnynbca. WmnynbC cunbl. Ynpyroe W Heynpyroe
B3anmogencTemne. 3akoHbl UIBMEHEHUSI U COXPAHEHUST UMNynbca. PeakTnBHOE ABUXKEHME.

MexaHuyeckass pabota u MowHocTb. Pabota cun TaxecTu, ynpyroctn, TpeHusa. CBs3b
3Heprum u paboTtbl. lMoTeHuwanbHas 3Heprust Tena, NOAHATOrO0 Hag MOBEPXHOCTLIO 3eMIN.
MoTeHumanbHasn aHeprus cxaTton NpyXuHbl. KuHeTuueckas aHeprusi. Teopema O KMHETUYECKOM
3Heprmm. 3aKoH M3MEHEHUS U COXPAHEHUS] MEXAHNUYECKON SHEPTUMN.

HAdemoHcmpayuu.

HabntogeHne mexaHM4Yeckoro ABMXEHUS1 Tenia OTHOCUTENbHO pasHbiX TeNn OTCYETA.

CpaBHeHue nyTen 1 TpaekToOpUn OBMKEHUS OOHOMO U TOrO e Tena OTHOCUTESNbHO PasHbIX
Ten oTcyéTa.

N3mepeHne CKopoCTh N yCKOPEHNS NPSIMOSNTMHENHOIO ABMXXEHUS.

WccnepoBaHme NnpuaHakoB paBHOYCKOPEHHOIO ABMXKEHMS.

HabntogeHue gBukeHUs Tena no OKPYXHOCTMW.

HabniogeHne mexaHn4ecknx sIBMEHU, NPOUCXOASALLNX B cUMCTeMe OTcYéTa « Tenexka» npwu
€€ paBHOMEPHOM U YCKOPEHHOM ABWMXEHUN OTHOCUTESIbHO KabuHeTa on3nKku.

HabniogeHne paBHOBecust Ten, CcBOOOAHOrO nageHus, konebaHma MasiTHUKaA B
MHepuManbHbIX CUCTEMAaX KaK NoATBEpPXAEHNE NPUHLUMNA OTHOCUTENBHOCTMW.

3aBNCMMOCTb YCKOPEHUSA Terna OT ero Macchl U 4ENCTBYHOLLEN HA HEFO CUIbl.

HabntogeHne paBeHCTBaA CMN Npy B3anMoaencTBUmM Ten.

M3meHeHne Beca Tena npu yCKOPEHHOM OBUXKEHUN.

lMepepada nmnynbca Npv B3aMMO4ENCTBUN Ter.

NMpeobpasoBaHUsa aHEPrUK NpU B3anMogencTemm Ten.

CoxpaHeHne umnynbca npy abcontoTHO HEYNPYroM B3aMMoLeNCTBUMN.

CoxpaHeHne nmnynbca npu ynpyrom B3anMoaencTBum.

HabniogeHne peakTMBHOIo ABMXKEHUS.

CoxpaHeHune aHeprum npu cBobOAHOM NageHun.

CoxpaHeHune aHeprm Npu ABMXEHUN Tena nog, AeNCTBUEM MPYXKMHbI.

JlabopamopHbie pabombi U onbIMbl.

KoHCTpympoBaHue TpakTa Ansi pas3roHa U AanbHEenWwero paBHOMEPHOro ABMXEHUS Llapuka
VNN TENEXKMN.

OnpepeneHne cpeHen CKOPOCTUN CKOMBbXEHUs1 BpycKa nnu ABMXKEHUS apuka no HaknoHHON
MIOCKOCTH.

OnpepgeneHne ycKOpeHus Tena npy paBHOYCKOPEHHOM OBUXEHMM MO HAKNOHHOW NIIOCKOCTM.

WccnepoBaHme 3aBUCMMOCTM MYTM OT BPEMEHM NPU PaBHOYCKOPEHHOM ABWXEHUM 6e3
HayanbHOW CKOPOCTW.

[MpoBepka rmnoTesbl: ECnv NPU paBHOYCKOPEHHOM ABWKEHMM 6e3 HavyanbHOW CKOPOCTU NyTH
OTHOCATCA KakK psAg HEYETHbIX YNCEN, TO BPEMEHA OONHAKOBBI.

NccnepoBaHne aBmxeHus Tena, 6poLeHHOro nog yriom K ropu3oHTy.

MccnepnoBaHme 3aBUCUMOCTU CUMbl TPEHUS CKOSNBXEHUS OT CUIbl HOPMarnbHOro AaBIEHMS.

OnpepgeneHne koaddurUNEHTA TPEHUS CKONBXEHUS.

OnpepneneHne XECTKOCTU NPY>KUHBbI.



WccnepoBaHve 3aBUCMMOCTUM CUIMbl YNPYroCTW, BO3HMKAKOLWENW B TMPYXUHE, OT CTeneHu
aedopmMaunmn NPyXmnHbI.

Onpepenexne paboTbl CUNbl TPEHUS NMPU PABHOMEPHOM ABWKEHUN Tena no ropu3oHTarnbHOM
NOBEPXHOCTH.

OnpepeneHve paboTbl Ccunbl  ynpyroctv npu noabEMe rpy3a C WUCNOSMb30BaHUEM
HenoABMXHOIo U NOABUXHOIO 6510KOB.

Pasnen 9. MexaHun4yeckue konebaHusi U BOSIHbI.

KonebatenbHoe paBwkeHue. OCHOBHblE XapakKTepUCTUKM KonebaHui: nepuopd, 4acToTa,
amnnutyaa. NapmMmoHnyeckne konebaHus. 3atyxawouwme konebaHusi. BblHYXOeHHble KonebaHus.
PesoHaHc.

MaTtemMaTuyecKnn 1 MPYKUHHBLIN MaaTHUKW. [NpeBpalleHne aHeprun npu konebaTtenbHOM
ABVXKEHUN.

MexaHunyeckme BosHbl. [MpogonbHbie 1 nonepeyHble BomHbl. CBONCTBA MeXaHUYEeCKNX BOJSIH:
nHTepdepeHuna n audpakuymns. [nmMHa BOMHbI U CKOPOCTb €€ pacnpocTpaHeHus. MexaHudeckue
BOJSIHbI B TBEPAOM Tefe, CENCMUYECKNE BOSTHbI.

3ByK. PacnpocTtpaHeHue n oTpaxeHue 3Byka. [pOMKOCTb 3ByKa U BbicOTa TOHa. Pe3oHaHC B
akycTuke. VIH(ppasByk u ynbTpassyk. Micnonb3oBaHue ynbTpasByka B COBPEMEHHbLIX TEXHOMNOMMSAX.

HdemoHcmpauyuu.

HabniogeHue konebaHunn Ten nog AeNCTBUEM CUMbl TSXKECTU U CUMbl YNPYTrOCTH.

HabntogeHuwe konebaHuin rpysa Ha HATU U Ha NPY>XUHE.

HabntogeHune BbIHYXOEHHbIX konebaHun 1 pes3oHaHca.

PacnpocTtpaHeHune npodosibHbIX U NONepeYHbIX BOSTH (Ha Mogenn).

HabniogeHue nHtepdepeHumnn n andpakumm BoSIH Ha NOBEPXHOCTU BOAbI.

HabntogeHne 3aBUCUMOCTHY BbICOTbI 3BYKa OT 4acTOThl.

AKYyCTUYECKNIN pe3oHaHC.

JlTabopamopHbie pabomsi u onbiMbl.

OnpegeneHve YyacToTbl M Nepuoaa kornebaHun MaTeMaTUuyeckoro MasTHUKA.

OnpepneneHve YacToTbl 1 Nepuoaa korebaHun NPY>XMHHOMO MasiTHUKA.

WccnepoBaHue 3aBUCMMOCTM nepuoaa korebaHumn rpysa Ha HUTU OT OSIUHbI HUTMW.

WccneposaHue 3aBUCUMOCTY nepuoaa konebaHUn Npy>XKMHHOro MasiTHUKa OT Macchl rpyasa.

MpoBepka He3aBUCMMOCTWU Nepuoda konebaHun rpysa, NOABELUEHHOro K fieHTe, OT Macchl
rpysa.

OnbITbl, 4EMOHCTPUPYIOLLME 3aBUCUMOCTb Nepuoaa kornebaHur NpyXMHHOro MadTHUKa OT
Maccbl rpy3a n XECTKOCTU NPY>KUHBbI.

N3mepeHune yckopeHnsa cBo60AHOro nageHus.

Pasgen 10. dnekTpoMarHMTHOE nose n 3NeKTPOMarHUTHbIe BOJIHbI.

OnNeKTpoMarHMTHoe none. ANeKTpoOMarHUTHble BOSHbl. CBONCTBA 9MNEKTPOMArHUTHbLIX BOJTH.
Lkana anekTpoMarHUTHbIX BOSH. Mcnonb3oBaHMe 3nekTPOMarHUTHbIX BOSH AN COTOBOW CBA3MW.
Paguonokauusa. Kocmnyeckas cBA3b.

OnektpomarHuTHas npupoda cseTa. CkopocTb cBeTa. BonHoBble cBoWCTBa cBeTa:
nHTEpdepeHumns n gudpakums.

HdemoHcmpauyuu.

CBOMCTBa 3NEKTPOMArHUTHbIX BOJTH.

NHTepdepeHumna n gndpakuma ceeta.

JlabopamopHbie pabombi U onNbIMbl.

N3y4eHne CBOMCTB 3MEKTPOMArHUTHbLIX BOSIH C MOMOLLbI0 MOBUIbHOro TenedoHa.

[MpoBeneHne onbITOB N0 HAabNAEHMIO MHTEPdEPEHLMM U ANpaKLmnmM CBETA.

Pasgen 11. CBeToBble siBNeHuUs.

JlyyeBass mogenb cBeTa M reomeTpuyeckas ontuka. MCTouyHukM ceeTa. [psimonnHenHoe
pacnpocTtpaHeHne cBeTa. 3aTmeHus ConHua u JlyHbl. OTpaxeHue cseTa. [1nockoe 3epkarno.
3akoH oTpaxkeHusa cseTa. [ocTpoeHne nsobpaxeHnin, CHoOPMMUPOBAHHBIX 3EPKASTOM.



MpenomneHne cBeTa. 3akoH npenomneHns cBeTa. [lonHoe oOTpaxeHue cBeTa.
Mcnonb3oBaHme NOSTHOMO OTpaXXeHMs B ONTUYECKMX CBETOBOAAX, ONTOBOSIOKOHHAs CBA3b.

Jlvuza, xog nydenm B nuH3e. dopmyna TOHKOW INMH3bl. [locTpoeHne wm3obpakeHun,
chopMmnpoBaHHbIX TOHKOM JNMH30M. OnTmyeckast cuctema oToannapaTa, MUKpockona W
Teneckona. [(Nas, kak ontTuyeckasi cuctema. brmsopykocTb U 4anbHO30PKOCTb.

PasnoxeHune 6enoro ceeta B cnektp. OnbiTbl HbtoTOHa. CnoXeHne cnekTpasnbHbIX LBETOB.
[ucnepcus ceeTa.

HAdemoHcmpayuu.

MpsamMonuHenHoe pacnpocTpaHeHne ceeTa.

OTpaxeHue ceeTa.

MonyyeHune n3obpaxkeHni B MNIOCKOM 3epKarne.

lNMpenomneHune ceeTta.

OnTnyecknin cBeTOBOA.

Xog ny4yen B cobmpatoLlen nmHse.

Xog ny4yen B paccemBaroLLen nivH3e.

MonyyeHune n3obpaxxeHni ¢ NOMOLLbHO FINH3.

MpuHuMn gencTema poToannapaTa, MMKpPOCKoNa 1 Teneckona.

Mopenb rnasa.

PasnoxeHne 6enoro ceeta B CNekTp.

MonyyeHune 6enoro ceeTa Npu CrOXeHUM CBETa pasHbIX LBETOB.

JlabopamopHbie pabomsi u onbIMbI.

WccnepoBaHve 3aBUCUMOCTM Yrna OTpaXKeHUa CBETOBOIO Jlyva OT yria nageHus.

N3yyeHne cBoNCTB n3obpakeHns B NMIIOCKOM 3epkare.

WccnepoBaHve 3aBUCMMOCTM yrna NpenomMieHus OoT yrna nageHusi CBETOBOro Nnyya Ha
rpaHuLe «BO3OYX—CTEKION.

[MonyyeHne nsobpaxxeHnin C NOMOLLIbIO cobBupatoLLen NINH3bI.

OnpepeneHne poKyCcHOro paccTossHUA 1 ONTUYECKOW CUMbl COOMpatoLLEN NIMH3bI.

OnbITbl NO pa3noXxeHuto 6enoro ceeTa B CNEKTp.

OnbITbl NO BOCMPUATUIO LIBETA NPEAMETOB NpU UX Habn4eHUN Yepes LBETOBbIE (PUMbTPbI.

Paspgen 12. KBaHTOBbIEe SIBFIEHUS.

OnbiTbl Pe3epdopaa n nnaHetapHaa mogens atoma. Mogens atoma bopa. McnyckaHue u
nornoLleHne ceeta atoMmoM. KeaHTbl. JInHen4aTble cnekTpsol.

PagnoaktmBHoCcTb. Anbga-, 6eta- 1M ramma-usnydyeHmd. CTpoeHue aToOMHOro sgpa.
HyknoHHass Mogenb atoMHoro sgpa. WMsotonbl. PaguoakTuBHble npesBpalleHus. [lepuopg
nonypacnaga aToMHbIXx sgep. [enctBne paamoakTUBHBIX WU3NYYEHWA Ha XMBbl€ OpPraHuU3Mbl.
3awmTa oT pagnoakTUBHOIO U3NYYEHUS.

AnepHble peakumn. 3akOHbI COXpaHEHUs1 3apsgoBOro U MaccoOBOro Yucen. QHeprus CBsA3un
aTOMHbIX siaep. CBA3b Macchl U aHeprmn. Peakumn cnHtesa u genenuns sgep. ICTouHMKM aHeprm
ConHua v 3B€3a. AnepHasi aHepreTuka. JKonormdeckme npobnembl SAEPHON SHEPTETUKN.

HdemoHcmpauyuu.

CneKTpbl N3Ny4YeHUs U NOrNOLLEHNS.

CneKTpbl pasnuUyHbIX ra3os.

CnekTtp Bogopoaa.

HabnogeHune TpekoB B kKamepe BunbcoHa.

PaboTta c4éTumKa MOHN3NPYHOLLMX N3ITYHYEHUI.

Pernctpauus nanydeHns npupoaHbiX MMHEPAroB 1 NPOLYKTOB.

JTabopamopHbie pabombi U onNbIMbI.

HabntogeHne cnnoLwHbIX U IMHENYATbIX CNEKTPOB U3NYyYEHMS.

MccnepoBaHne TpeKOB: W3MEPEHME SHEPrMM  4YacTuubl MO  TOPMO3HOMY nyTn (no
doTorpacusm).

N3mepeHune pagnoakTuBHOro poHa.



NoBTOpUTENBLHO-0606LWAOWNIA MOAY .

MNMoBTOpUTENBHO-0606LLAOLWMI MOAYNb NPpeAHa3HadYeH Ang cuctematTmsauum u obobeHns
NpegMeTHOro CoAEpPXaHWsA U OMbiTa AEeATENbHOCTU, NPUOBPETEHHOIO NpU U3yYeHnr BCEro Kypca
n3vkm yrnybnéHHoro ypoBHsl, a TakkKe AN MNOATOTOBKM K OCHOBHOMY rOCy4apCTBEHHOMY
3K3amMeHy no uaunke.

B npouecce usyyeHus gaHHOroO MoAyns peanusytoTcs M NoryyvaloT AarnbHenlee pasButue
y4yebHble pgencTBusi, obecneuymBaloliMe [OCTWXKEHME npegMeTHbIX W MeTanpegMeTHbIX
pe3ynbTaTtoB 00yyeHus, (POPMMPOBaAHNE €CTECTBEHHO-HAYYHOW TPaMOTHOCTU: OOBSICHEHME U
OnMcaHue SIBNEHU Ha OCHOBE NMPUMEHEHMS PU3NYECKMX 3HAHUI, NCCNeaoBaTeNbCkue AENCTBUSA
(BblABWXEHME TUMOTE3, MOCTAHOBKA LENW W MNfaHMpOBaHWE WCCNEeAOBaHUS, aHanu3 AaHHbIX U
nornyyeHve BbIBOOOB).

MpeanoYTuTensHon bopMor OCBOEHNS MOAYNst ABNSETCA NPAKTUKYM, Nporpamma KoToporo
BKIIHOYAET:

pelleHne 3adad, OTHOCSLUMXCS K pasnu4yHbIM pasgenam v Temam Kypca (pusuku, B TOM
yucne 3adad, MHTErpUpYLLNX CoAEPXXaHNe pasHbIX Pa3aenos;

BbINOMHEHVEe NnabopaTopHbIX paboT M onbITOB (BKMoYas paboTbl M OMbITbl U3 MEPEYHEN K
pasgenam Kypca) B YCIOBMSIX CAMOCTOSITENbHOIO MNMaHMPOBaHWS NPOBEAEHUst MCCreaoBaHus,
BblOOpa 1 000CHOBaHNS METOAA N3MEPEHMS BENNYNH, COOPKM SKCNEPUMEHTANBHOWM YCTaHOBKW;

BbINOMHEHME NPOBNEMHbIX 3a4aHUA NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa (3agaHusi Mo
€CTeCTBEHHO-Hay4YHOW rpaMOTHOCTH), B TOM YNCIe 3aaHni C MeXNpeaMeTHbIM CoaepKaHNeM;

paboTy Hag rpynnoBbIMU UM UHAMBUAYANbHBIMU NPOEKTaMU, CBA3AHHBbIMU C COAEPXKaHMEM
Kypca ousnku.

N3yuyeHne noBTOpUTENBHO-0606LLAOWEro MOAYNs MOXET 3akaH4MBaTbCsl MPOBEAEHUEM
AVMarHoCTM4eckon paboTbl 3a KypC praunkm yrnybnéHHOro ypoBHS, BKNOYaroLWen 3agaHns pa3Horo
YPOBHS CMOXHOCTW. PesynbTaTbl BbINOMHEHWS AuarHoCTU4YeckorW paboTbl MOryT MokasbiBaTb
CTeneHb rOTOBHOCTU OBY4YalOLIMXCS K OCHOBHOMY FOCYAapCTBEHHOMY 3K3ameHy no du3uke, a
Takke CBMAETENbCTBOBATL O JOCTUTHYTOM YPOBHE €CTECTBEHHO-HAY4YHON rPaMOTHOCTH.



NMIAHWPYEMbBIE  PE3YJIbTATbI OCBOEHWA  TPOMPAMMBLI O ®U3SMKE  HA
YIMyBNeEHHOM YPOBHE OCHOBHOI'O OBLEINO OBEPA3SOBAHNA

N3yueHne husnkm Ha ypoBHE OCHOBHOTIO 06LLIEro 06pa3oBaHUs HaNpaBneHo Ha OOCTUXKEHNE
NTUYHOCTHBIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa3oBaTernbHbIX Pe3ynbTaToB.

JINYHOCTHBLIE PE3YJIbTATDI

B pesynbTaTte wu3yydeHus (PU3MKM Ha YpPOBHE OCHOBHOro obuwero obpas3oBaHus Yy
oby4atowerocs 6yayT chopMUpoBaHbI criefyoLwme SIMYHOCTHbIE pe3yribTaTbl B HacTu:
e 1)nampuomuyecko20 eocrnumaHusi:

nposiBNieHMe UHTepeca K UCTOPUM U COBPEMEHHOMY COCTOSHWUIO POCCUMCKON (prnsnveckom
HayKu;

LEHHOCTHOE OTHOLLEHWE K JOCTUXKEHUSIM POCCUNCKUX YHEHBIX-OU3NKOB;

e 2)epaxdaHCKO20 U OyXO08HO-HPa8CMEEHHO20 80CMUMAaHUS:

rOTOBHOCTb K aKTMBHOMY y4acTuio B OOCYXOeHMM OOLECTBEHHO 3HAYUMbIX U ITUYECKMX
npobnem, CBA3aHHbIX C NPaKTUYECKUM NPUMEHEHNEM AOCTUMXKEHNN (PUSUKN;

OCO3HaHWe BaXXHOCTU MOPanbHO-3TUYECKMX MPUHLMUNOB B OEATENbHOCTU YYEHOTO;

e 3)acmemu4yecko20 eocrniumaHusi:

BOCMPUATME ICTETUYECKMX KayYeCTB (PU3NYECKOM HaykuU: €€ rapMOHMYHOrO MOCTPOEHUS,
CTPOroCTH, TOYHOCTH, JTAKOHUYHOCTM;

e 4)ueHHOoCMuU Hay4HO20 MO3HaHUS:

OCO3HaHWEe LEHHOCTU (U3NYECKOM HAyKU KaK MOLLHOrO WHCTPYMEHTa MNO3HaHUs Mupa,
OCHOBbI Pa3BUTUA TEXHONOMW, BaXKHENLLEN COCTaBNAOLEN KyIbTypbl;

OpueHTauusa B OeATeNlbHOCTU Ha COBPEMEHHYIO CUCTEMY Hay4HbIX npeactasrieHun o6
OCHOBHbIX 3aKOHOMEPHOCTAX pas3BUTUS NPUPOAbLI;

pasBuUTME Hay4yHOW Nobo3HaTENBLHOCTU, MHTEPEeCa K UccrneaoBaTebCkon OeATENbHOCTY;

o 5)¢pbopmupoeaHusi Kysibmypbi 300p08bS U IMOUYUOHas/IbHO20 b6s1azonony4vusi:

OCO3HaHue LeHHocTn 6e3onacHoro obpasa *U3HNU B COBPEMEHHOM TEXHOSOMMYECKOM MUpE,
BaXXHOCTU npaBun 6e3onacHOro NoBedeHWs Ha TpaHCcnopTe, Ha Aoporax, C 3NeKTPUYECcKUM W
TennoBbIM 060pyaOBaHMEM B JOMALLHMX YCITOBUSX;

ChOPMMPOBAHHOCTb HaBblka pedriekcumn, NpuaHaHMe CBOEro npasa Ha OLMOKY N TaKoro xe
npaea y Opyroro 4enoBeka;

e 6)mpydoeoz0 eocnumaHus:

aKTMBHOE y4acTue B pelleHMM MpakTUYeckux 3agady (B pamMkax cemMbW, obpasoBaTeflbHOM
opraHusauun, ropoga, Kpasi) TEXHONOrM4eckom M couuMarnbHOW HanpaBneHHOCTHU, TpebylLlwmx B
TOM YmcCrie N PU3NYECKUX 3HAHUN,

WMHTEpEeC K NpakTUYeCKOMY NU3Yy4eHUI0 NPpodheccui, CBA3AHHbIX C PU3UNKON;

e 7)aKosio2cu4yeckKko20 8ocnumaHusi:

OpUeHTauusa Ha npuUMeHeHue MU3NYEeCKMX 3HaHUW Ona pelweHus 3agad B obnactu
oKpyxatowen cpefbl, NNaHUPOBAHUSA MOCTYMKOB M OUEHKM KX BO3MOXHbIX MOCNeaCcTBUM AN
OKpy>atoLen cpeapl;

OCO3HaHue rnobanbHOro xapakrepa 3KONornyecknx Npobrnem n NyTen nx peLleHus;

e 8)adanmayuu K U3MEHSIIOWUMCSI yCJ108USIM COYUuasibHOU U NPUupPoOHoU cpeodbl:

NnoTpebHOCTb BO B3aUMOAENCTBUM NPU BbIMNOSIHEHUM UCCNENOBAHWIA N NPOEKTOB PU3NYECKON
HanpaBfeHHOCTU, OTKPBLITOCTb OMbITY U 3HAHWUSIM OPYTUX;

NOBbILUEHNE YPOBHS CBOEN KOMNETEHTHOCTW Yepes NPaKTUYECKYIO 4eATENbHOCTb;

noTpebHOCTb B (hOPMUPOBAHMM HOBLIX 3HAHUN, YMEHUN (POPMYyNUpoBaTb MAEW, NMOHATUS,
rmnoTesbl 0 PU3NYECKNX OO bEKTAX U ABNEHNAX;

OCO3HaHne enUnToB COOCTBEHHbIX 3HAHMI M KOMMNETEHTHOCTEN B 0611acTn hunaunku;



nnaHnpoBaHMe CBOEro pa3BnUTnUA B np|/|o6peTeva| HOBbIX (bmsmqecmx 3HaHWUW;

cTpemMiieHne aHanm3npoBaTb N BbIABJIATb B3aMMOCBA3U NpuUpoabl, obLecTBa 1 3KOHOMUKM, B
TOM 4ucne c ncnosJjib3oBaHMeM C*)VISI/I‘-leCKI/IX 3HaHWUW;

OLleHKa CBOUX [OENCTBUN C y‘-IéTOM BIIMAHUA Ha OKpyXawwyrw cpeny, BO3MOXHbIX
rnodanbHbIX NOCNeaCcTBUN.

METAMNPEOMETHDBIE PE3YJIbTATbI

B pesynbtate ocCBOeHMA nporpamMmbl MO  U3NKE HaA YPOBHE OCHOBHOIO 06Lero
obpasoBaHna y obyyatouweroca 6yayt chopMUpoBaHbl MeTanpeaMeTHble pe3ynbTaThl,
BKMOYaOLWMEe rMo3HaBaTelNbHble YHUBEpcarnbHble Yy4ebHble AeNcTBUSA, KOMMYHUKATUBHbIE
yHUBepcarnbHble y4ebHble AENCTBUS, perynsaTMBHbIE YHUBEPCalbHble y4ebHble 4eNCTBUS.

lNo3HaBaTenbHbIe YyHUBEpCarnbHble y4eOHble AeNCcTBUA
Ba3oBble nornyeckne AenNcTBUA:

BbISIBNATb M XapakTepu3oBaTb CYLLECTBEHHble MpU3HaKM OOBLEKTOB  (SABMEHWN),
KnaccuguumpoBaTb UX;

BbISIBNATb 3aKOHOMEPHOCTU WM MNPOTMBOPEYUS B paccMaTpmBaeMblX pakTax, AaHHbIX W
HabNOEHMSX, OTHOCSALLMXCSA K PUNHECKUM SABIIEHUSAM,;

BbISIBNATb MPUYUHHO-CNEACTBEHHbIE CBA3M NPU  U3Yy4eHUN (OUSNYECKUX SABNEHUNA U
npoueccoB, aenatb BbIBOAbl C UCMNOSb30BaHUEM LOEAYKTUBHbLIX U MHOYKTUBHbLIX YMO3aKITHOYEHUN,
BblABUraTb MMNOTE3bl O B3aMMOCBSA3SX (PU3NYECKNX BESTUYMH;

CaMOCTOATENbHO BbIOUpPaTbL Cnocob pelleHns y4ebHon u3myeckon 3agadun (cpaBHeHue
HECKOJSIbKMX BapWaHTOB pelueHuns, BblIbop Haubonee noaxoaswero ¢ y4éToM CaMOCTOATENbHO
BblAENEeHHbIX KpUTEPUEB).

Ba3oBble uccneagoBaTenbCKue AeUCTBUA:

NCrnonb30BaThb BONPOCHI KaK UCCreaoBaTelbCKMN MHCTPYMEHT NO3HaHUS;

NPOBOAUTbL MO CaMOCTOATENbHO COCTaBMEHHOMY MMaHy OMbIT, HECIOXHbIN PU3N4ecKnn
3KCNnepumMeHT, HebonbLLoe uccnegoBaHne PrUsnmyYeckoro SBNEHNS;

oueHMBaTb Ha MPUMEHUMOCTb M [OCTOBEPHOCTb WHQOpMaUUio, MOMyYeHHYl0 B Xxone
ncernegoBaHnsa Uy aKCNepuMeHTa,;

CaMoCTOATENBHO hopMyNnupoBaTb 0606LEHNA U BbIBOAbI MO pe3ynbTaTtaM NpoBeaEHHOro
HabnogeHus, onbITa, UCCreAoBaHUs;

NPOrHo3MpoBaTb BO3MOXHOE [JarbHevllee pas3BuTMe (U3NYECKUX MNpoLLeccoB, a TaKxe
BblABUraTb NpeanonoxeHns 06 nx pasBuTUN B HOBbIX YCIOBUAX N KOHTEKCTaX.

Pa6oTta ¢ uHcpopmauuen:

NPUMEHATb pasnU4YHble MeToAbl, WHCTPYMEHTbl W 3anpocbl MpuM noucke u oTbope
MHdOPMaLUKM NN OaHHbIX C Y4ETOM NpeanoXeHHon y4ebHom puranyeckon 3agayu;

aHanuanposaTb, CUCTEMATU3NPOBATbL U UHTEPNPEeTUPOBaTbL MHPOPMaLINIO pa3nnYHbIX BUOOB
n oopM npencTaBneHns;

oueHMBaTb HaOEXHOCTb WHAOPMaUUM MO KPUTEPUSAM, NPEaNoXeHHbIM YyyuTenem unm
ChopMynNMPOBaHHbLIM CaMOCTOATESNBHO;

CaMOCTOATENBHO BblIGUpaTb ONTUManbHyl0 ¢OpMy NpeAacTaBneHns uHdopmauum un
UINICTPUPOBATL peLlaeMble 3a4ayn HECITOXHBIMW CXxeMaMu, agnarpaMmMmamMm, MHOW rpadoukomn N nx
KOMOUMHaLuamMu.

KoMMyHMKaTMBHbIE YHUBepcanbHble Y4eOHble AeCTBUA:
B Xoae obcyxaeHus yyebHoro marepmana, pesynbTaTtoB nabopaTopHbix paboT u NpoekToB
3agaBaTb BOMPOCHI MO CywecTBy OOCy)XOaemMon TeMbl M BbiCKa3blBaTb MAEWN, HaLENeHHble Ha
peleHne 3agaym n nogaepkaHue 6naroxenarenbHOCTU 00OLLEHNS;



COMOCTaBNSATb CBOM CYXXAEHUSI C CYXXOEHUAMMU APYrMX YY4acTHUKOB guanora, obHapyxmBaTb
pasnuyve n CXoACcTBO NO3nuni;

BblpaXaTb CBOI TOYKY 3PEHUSA B YCTHbIX N MUCbMEHHbIX TEKCTaX;

ny6nMyYHO NpeacTaBnNATb pes3yrbTaThl BbIMOMHEHHONO (PM3MYECKOrO OnbiTa (SKCMEPUMEHTA,
nccregoBaHus, NpoekTa);

NOHMMaTb N UCMONb30BaTb MpenmyLlecTBa KOMaHAHOW M MHOuBUAYyarbHOW paboTbl npwu
peLleHnn KOHKpeTHON om3nyeckon npobnemsl;

NPUHUMATL LenM COBMECTHOW [OesATeNnbHOCTW, OpraHuM3oBbiBaTb OEUCTBUA MO eé
AOCTWXKEHUIO: pacnpeensTtb ponu, obcyxaaTtb npoueccbl U pesynbTaTbl COBMECTHOW paboThl,
0606L1aTb MHEHUS HECKONbKUX NOAEN;

BbIMNONHATL CBOK YacTb paboTbl, AOCTUrass KavyeCTBEHHOro pesynbTaTta Mo CBOEMY
HanpaBeHMIO N KOOPOMHUPYSA CBOU AENCTBUSA C APYTMMN YieHaMn KOMaHAabl;

oLeHMBaTb Ka4yeCTBO CBOEro BkMaga B OOWMW NPOAYKT MO KPUTEPUSIM, CaMOCTOSTENbHO
ChopMyNUPOBaHHbLIM yHaCTHUKaMN B3aUMOAENCTBUS.

PerynAaTnBHble yHMBepcanbHble y4eOHble AeNCTBUSA
CamoopraHusauus:

BbISIBNATb NPOGMEMbl B XXM3HEHHbIX U YY4EOHbIX CUTyauusix, Tpedylwmx Ons pelueHus
on3nNYECKMX 3HAHUI,

OPUEHTUPOBATLCS B Pa3fMYHbIX NOAX0A4aAX NPUHATUS pelleHnn (MHanBMAyanbHoe, NPUHATNE
peLLeHns B rpynne, NpMHATUE PEeLLEHWI TPYNNown);

CaMOCTOATENbHO COCTaBMATb anropuTM  pelleHns U3MYeckon 3agaunm  wunu - nnad
nccnegoBaHMA € YYETOM  MMEKOLIMXCA  PECYpCoB U COBCTBEHHbIX  BO3MOXHOCTEWN,
aprymMeHTMpoBaTh npeanaraemMble BapuaHTbl PELLEHWU;

aenaTb BbIOOp 1 6GpaTb OTBETCTBEHHOCTb 3a pelleHune.

CaMOKOHTpPONb, 3MOLMOHASNbHbIN UHTENNEKT:

AaBaTb afeKBaTHYH OLIEHKY CUTyauun 1 npegnaratb niaH €€ N3MeHeHus;

OOBACHATL MPUYUHBLI SOCTUXKEHUS (HEQOCTWXKEHUS) pesynbTaToB AEATENbHOCTM, AaBaTtb
OLIEHKY NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B O€ATENbHOCTb (B TOM 4YMCNEe B XO4 BbIMNOSIHEHUS (PU3NYECKOrO
nccnegoBaHua UM NpoekTa) Ha OCHOBE HOBbIX OBCTOATENBLCTB, WU3MEHMBLUMXCA CUTyauuMn,
YCTaHOBJSEHHbIX OLUMOOK, BO3HUKLUNX TPYOHOCTEN;

oLeHMBaTb COOTBETCTBUE pe3dynbTaTa Lenn 1 yCroBUusim.

cTaBuUTb cebs Ha MeCcTo LpYyroro YerioBeka B Xo4e crnopa Uinn OUCKYCCUN Ha HayYHY TeMy,
NOHMMAaTb MOTUBbI, HAMEPEHUS U NOTUKY APYroro.

npu3HaBaTb CBOE NpaBO Ha OWNOKY Npu pelleHnn ousndecknx 3agad unu B yTBEPXKAEHNAX
Ha Hay4Hble TEMbI 1 TAaKOE Xe NpaBo 4PYroro.

NMPEAMETHbIE PE3YJIbTATbI

K koHUy obyyeHuss 8 7 ksacce npegMeTHble pesynbTatbl Ha YriybneHHOM YpOBHE AOSMKHbI
oTpaxaTb CPOPMMPOBAHHOCTL Y 0Oy4alOLNXCA YMEHNIA:

NCNONb30BaTb MOHATUA: PU3NYECKME U XUMUYECKUE SIBIIEHUS, HAabnaeHNe, SKCNEPUMEHT,
MoAenb, runoTesa, efuHuubl MU3NYECKUX BENWYMH, aTtoM, MOJieKkyna, arperatHble COCTOSHUSA
BewecTBa (TBEpAoe, Xuakoe, rasoobpasHoe), MexaHMYeckoe [OBWXeHME (paBHOMEPHOE,
HEpaBHOMEPHOE, MNPSMOSIMHENHOE), TPaeKTopusi, paBHOAENCTByOWan cun, aedopmaums
(ynpyrasi, nnactmyeckasi), HeBECOMOCTb, COObLLaoLLmMeca cocyabl;

YBEPEHHO pa3nuyatb ABneHnsa (anddysus, TennoBoe ABWXKEHME YacTul BellecTsa,
paBHOMEpPHOEe [OBWXEHWEe, HepaBHOMEPHOEe [AOBWXEHWe, WHepuus, B3auModencTteue Terl,
paBHOBecue TBEPAbIX Terl C 3aKpenyéHHOM OCbl BpalleHusa, nepefada AasreHus TBEPAbIMU
Tenamu, XuWOKOCTAMM UM rasamu, atmocdepHoe [aBrieHue; nnaBaHue Ten, npeBpalleHns



MEXaHU4YECKON 3Heprun) no OnuCaHMl WX XapakTepHbIX CBOWCTB M Ha OCHOBE OMbITOB,
AEMOHCTPUPYIOLWNX AaHHOE PU3NYEeCcKoe SBreHNE;

pacrnos3HaBaTb MPOsiBieHNE U3YYEeHHbIX (PU3NYECKUX SIBIEHUA B OKpyXaloLweM Mupe (B TOM
yucne pusndeckue SBMeHNa B Npupoae: NpuMepbl ABUXEHNUS C PasfinYyHbIMU CKOPOCTAMM B KUBOU
N HEXMBOW NpuUpoae, OENUCTBUE CUIT TSXKECTU, TPEHUS, YNPYrocTu B NpUpoae U TEXHUKE, BNUSHUE
aTMOCEpPHOro AaBNeHns Ha XUBOW OpraHu3Mm, nnasaHue pblb, pblyarm B Tene 4enoseka), npu
3TOM nNepeBOAUTb MNPaKTUYECKyld 3agady B Y4yebHylo, BblOensiTb CyLleCTBEHHble CBOWCTBaA
(Mpu3HaKkun) Pr3ndecknx ABNeHnm;

ONUCbIBaTb WU3Y4YeHHble CBOMCTBA Ten U (U3MYEeCKUe SIBMEHUs, UCNosb3ys duanyeckme
BeNMYUHbLI (Macca, OO6bEM, NMNOTHOCTbL BewecTBa, BpeMs, MyTb, CPedHss CKOpPOCTb, cuna
yrnpyroctn, cuna TsKeCTu, BeC Tena, cuna TpeHusl, AaBrfieHne TBEPAOro Tena, gasneHune ctonba
XNOKoCTW, BbITanknearLasa cuna, mexaHndeckasa paborta, MOLWHOCTb, NMAeYo CUnbl, MOMEHT CUfblI,
KO3 (PMLUMNEHT NOMNE3HOIO AENCTBUS MEXaHU3MOB, KUHETUYECKas U NOTeHUnanbHasa aHeprus), npu
ONUCaHUKN NPaBUSTbHO TpPakToBaTb PM3NYECKUIA CMbICIT UCMOSNb3yeMbIX BENMUYUMH, UX 0603HaYEHUS
N eauHuUbl (PU3NYECKUX BENMYUH, HaxoOauTb (PopmMmynbl, CBA3bIBAKOLLME AaHHYO (U3NYECKyHo
BESIMYMHY C APYrMMU BESIMMUHAMWN, CTPOUTb rpaduKku MU3YYEeHHbIX 3aBUCUMOCTEN U3NYECKNX
BESIMYUH;

XapakTepusoBaTb CBOWCTBa Ten, (PuU3nyYeckme SBIIEHUS U Npouecchl, UCNoNb3ys npasuna
cnoxeHust cun (BOOMNb O4HOM NPsIMOM), 3aKkoH [yka, 3akoH [lackans, 3akoH Apxvmena, npaBunio
paBHoOBecus pbldara (b6rioka), «3010Toe NPaBUIIO» MEXAHWUKWU, 3aKOH COXPaHEHUSI MEXaHUYEeCKOM
3Heprun, nNpu I3TOM [JaBaTb CrOBECHYH (OPMYNMPOBKY 3akoHa W  3anucblBaTb €ro
MaTemMaTU4YeCcKoe BblpaXXeHUE;

CTPOUTb MpPOCTble IM3MYeckMe MoLenn pearnbHbiX OOBEKTOB, MPOLECCOB WU SABMEHUN,
BblAENATb MpU 9TOM CYyLWECTBEHHble W BTOPOCTENEHHblE CBOWCTBA OOBLEKTOB, MNPOLIECCOB,
ABNEHUN, NPUMEHATb pusnyeckme mogenn ana obbacHeHUss PU3NYEeCKUX NPOLECCOB U peLleHns
y4yebHbIX 3agay;

00BACHATL (pU3Myeckue SBMEHUs, Npoueccbl U CBOMCTBA Temn, B TOM YMUCHEe B KOHTEKCTe
CUTyauun NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelwaTb KadeCTBEHHble 3ajayv, B TOM
yucrne TpebyoLmne YNCNEHHOIO OLEHMBAHUA XapaKTepHbIX 3HAYEHUN (PU3UYECKUX BENUYUH, Npu
3TOM BblbUpaTb agekBaTHYO PU3NYECKY0 MOAENb, BbIABNATL MPUYNHHO-CIIEACTBEHHbIE CBA3N U
BbICTpamBaTb JIOTMYECKYIO LLeNOYKy pacCyX4eHUN C ONOpPON Ha MU3YyYeHHble CBONCTBA (PU3NYECKUX
ABNEHUN, Pusnveckme 3akoHbl, 3aKOHOMEPHOCTN N MOLENW;

pewaTb pacyé€THble 3agjayn (B 2—-3 AENCTBUS) MO M3y4yaeMbiM TemaMm Kypca GuU3unKu,
Bblbvpas agekBaTHylO (U3NYECKytd Modenb, C WUCNONb30BaHMEM 3akOHOB U dhopmyn,
CBA3bIBAOLWMX PU3NYECKME BENUYMHBI, 3annCbiBaTb KpaTKOe YCIOBUE W pa3BEPHYTOE peLleHue
3agjaun, BbISBNATb HegocTawwme unv M3bbiITOYHble [aHHble, 060CHOBbIBaTb BbIOOpP MeToda
pelweHns 3agaun, WCMNoNb3oBaTb CMpaBOYHble [daHHble, MNPOBOAUTb  MaTeMaTudeckue
npeobpasoBaHNA U pacyéTbl, OLUEHMBATb PeanMCTUYHOCTb MOSTYYEHHOro 3HayYeHusa usmnyeckon
BENUYMHBbI U onpeaendaTb pPasMepHOCTb (PU3NYECKON BENUYMHBI, MOSTYYEHHOM MPU peLleHnn
3agauu;

pacnosHaBaTb NpPobnembl, KOTOPblE MOXHO PELIMTb MPU NMOMOLLN PU3NYECKMX METOOOB, U
npegnaraTtb OPUEHTUPOBOYHLIN CMOCOD pelleHus, B OnMcaHuM UCCneaoBaHUs pacrno3HaBaTb
npoBepsieMoe npegnonoxeHue (rmnoTesy), UHTEpPNPeTMpPOBaTh NOSYYEHHbIN pe3ynbTar;

NPOBOAMTb OMbITbl MO HAGMAEHMNIO PUINYECKUX ABNEHUNA UMM (PUNYECKMX CBOMWCTB TEN
(ondpbysns, TennoBoe pacliMpeHue rasoB, SABMEHWE WHEepuun, WU3MEHEHWe CKOpOCTM npwu
B3aMMOOENCTBUM Ten, nepedadvya [AaBfeHUs XUAOKOCTbO W ra3oMm, MpOsiBNEHWe [encTBus
aTMOC(bepHOro AaBneHusi, 4eNCTBUE NPOCTbIX MEeXaHM3MOB): (hOPMYNMPOBaTb NPennosioXeHue
(rMnoTesy) O BO3MOXHbIX pe3yrnbTatax HabnaeHWn, caMoCToATENbHO cobupaTb YCTAHOBKY U3
n3bbITouHOro Habopa obopyaoBaHNa 1 opMynNUMPoOBaTh BbIBOAbI;

NpoBOAUTE MpPSIMble W  KOCBEHHblE U3MEepeHus (OU3MYECKNX BENUYUH (paccTosiHue,
NPOMEXYTOK BpeMeHu, macca Tena, obbeém Tena, cuna, TemnepaTypa, NAOTHOCTb XWUAKOCTU U



TBEPAOro Tera, cuna TPEHUs CKOSMbXeHWs, [AdaBlfieHMe BO34yxa, BblTankupawwas cuna,
AENCTBYIOLWAa Ha NOrpy>XEHHOE B XMUAOKOCTb Teno, Ko3I@UUMEHT NoSe3Horo enUCTBUS NPOCTbIX
MEXaHM3MOB) C MCMOSIb30BAHNEM aHanoroBbiX U LMGPOBbIX NpnbopoB, 06OCHOBLIBaTbL BbIGOP
MeToda u3MepeHusi, PUKCUpOBaTb MNOKa3aHUA NpuMOOpPOB, HAXoAUTb 3HAYEHUE W3MEpPAEMON
BESIMMUHBLI C MOMOLLBLI0 YCPEOHEHUS pe3yrbTaToOB CEPUUN U3MEPEHUN N OLLeHUBATb MOrPELIHOCTb
N3MepeHni;

NPOBOAMUTbL HECIOXHble 3KCNepUMEHTasnbHble UCCnefoBaHUs 3aBUCUMOCTEN U3NYECKNX
BEJSIMYUH (3aBMCUMOCTU MYTU PaBHOMEPHO ABMXYLLErocs Teria oT BpeMeHU ABWXKEHUs Tena, Cusbl
TPEHNA CKONBbXEHUSA OT CUMbl HOPMAarbHOro AaBreHund, kadectBa obpaboTkM NOBEPXHOCTEN TeN U
He3aBUCUMOCTW CUMbl TPEHUS OT NSIOWaAN COMPUKOCHOBEHUSA TeM, CUMbl YNPYrocTu OT YASIMHEHUS
NPY>XXWHbI, BbITankKneawLwen cunbl oT 00 bEMa NOrPy>XEHHOW YaCcTK Tena n oT NAOTHOCTU XNOKOCTH,
€€ He3aBMCUMOCTU OT MAIOTHOCTU Tena, OT rMybuHbl, HA KOTOPYH MOrpy>XeHo Teno, YCroBui
nnaBaHus Tesl, yCNoBUN paBHOBECUS pblyara 1 BOKOB): COBMECTHO C yuyuTtenem opmynupoBaTb
3agady MW rMnoTesy  UCCredoBaHWSA, CaMOCTOATENbHO  NfaHMpoBaTb  UCCedoBaHue,
CaMOCTOATENBHO COoBMpaTb 3KCMEPUMEHTAlbHYKO YCTAHOBKY C WCMOSIb30BAHWEM WHCTPYKLUMMU,
npeacTaBnATb NOSlydYeHHble 3aBUCUMOCTU (PU3MYECKUX BeNUYMH B Buae Tabnuy m rpadukos,
oLeHMBaTb NOrpeLlHOCTN, AenaTh BbIBOAbI NO pe3ynbTaTtam UccrneaoBaHus;

cobnogate npaeBuna TexHukn 6Ge3onacHoro Tpyaa npu pabote ¢ nabopaTopHbIM
obopyaoBaHuewm;

yKasblBaTb MNPUHLUNBI AENCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWUCTB: BECbl, TEPMOMETP,
AnHaMmomeTp, coobujarouimeca cocyabl, bapomeTp, pbldar, NOABWKHBLIN U HENOABWXHbIA OOk,
HaKSTOHHas NAOCKOCTb;

XapaktepusoBaTb MNPUHLMMbLI AENCTBUS M3YYEHHbIX NPUOOPOB, TEXHUYECKUX YCTPOWCTB U
TEXHOMOrMYeckux NpoLeccoB C OMOPOM Ha UX ONUCaHUA (B TOM YuUcrie: NOALNNHUKA, YCTPONCTBO
BOAOMNPOBOAA, rMAPaBiMYECKUA MpPecc, CUPOH, MaHOMETP, BbLICOTOMEpP, MOPLUHEBOM HAaCOC,
apeomMeTp), UCMNOoNb3ys 3HaHMUS O CBOMCTBAX (OU3MYECKMX ABMEHUIA N HEobXoauMble puandeckue
3aKOHbI N 3aKOHOMEPHOCTMU;

MCNONb30BaTb CXEMbl W CXEeMaTU4YHblIE PUCYHKM U3YYEHHbIX TEXHUYECKUX YCTPOWCTB,
n3mepuTeribHbIX NPMBOPOB M TEXHONOMMYECKNX MPOLIECCOB MPU peLLEHMM YY4eBHO-NpaKTUYeCcKnxX
3agav;

NpUBOANTL NPUMEpPHI (HaxoanTb UHOPMaLUIO O NpUMepax) NPakTUYECKOro NCnosib3oBaHUA
PU3NYEeCKUX 3HaHM B NOBCEAHEBHOWN XWU3HN Anga obecneyvyeHns 6e3onacHocTy npu obpalleHum ¢
npubopamMn M TEXHUYECKUMM YCTPOWUCTBAMMU, COXPaHEHUs 300poBbs W COBNIOAEHMS HOPM
9KOSMOrnMYeckoro noBeaeHNs B OKpyXxatoLLlen cpeae;

OCYyLLEeCTBNATbL OTOOP WMCTOYHUKOB MHGOpMauun uan4eckoro cogepxaHmsa B NHTepHeTe,
CaMOCTOATESTbHO (POPMYSIMPYS MOMCKOBbLIM 3anpoc, Ha OCHOBE WMEKLMXCHA 3HAHUA U NYTEM
CpaBHEHUS pasfINYHbIX MICTOYHMKOB BbIAENATb MHGPOPMALMIO, KOTOPas ABNAETCA NPOTUBOPEYMBON
NN MOXeT BblTb HE4OCTOBEPHOM;

MCNonb30BaTb MPU BbINOMIHEHUN YYEOHbIX 3a4aHuA  HayYHO-MONYMSPHY nuTepaTypy
U3NYEeCKoro copepxaHus, CnpaBoudHble MaTepuanbl, pecypcbl cetu WIHTepHeT, BnageTb
NnPUéMamm KOHCMEKTUPOBAHMS TekcTa, npeobpasoBaHnsa uHGOpMaLMM M3 OL4HOW 3HAKOBOM
CUCTEMBI B APYrYIO;

co3gaBaTb COOCTBEHHblE KpaTKME MUCbMEHHbIE W YCTHble COOOLEeHWs Ha OcHoBe 2-3
WUCTOYHUKOB MHGOpPMaumMm U3NYeCcKoro coaepXXaHusd, B TOM yucne nybnuyHo genatb KpaTkue
coobuieHnss O pesynbTatax MPOEKTOB WUNM Y4YebHbIX WUCCnegoBaHWn, MpU 3TOM PaMOTHO
NCMNOSb30BaTb M3YYEHHbIM MOHATUWHBLIM annapaTt Kypca (U3WKW, CONPOBOXAATb BbICTYMNIEHUE
npeseHTaumen;

npv BbIMOMHEHUMN YY4EOHbIX NPOEKTOB M UCCNEAOBaHMM pacnpeaendaTtb 0693aHHOCTH B rpynne
B COOTBETCTBMW C MNOCTaBfIEHHbIMW 3ajadamu, crneguTb 3a BbINOMIHEHMEM MflaHa AenucTBuM,
afjekBaTHO oOueHMBaTb COOCTBEHHbI BKNag B OEATEeNbHOCTb  rPynnbl, BbICTpanmBaTb
KOMMYHUKaTMBHOE B3aUMOOENCTBNE, YYNTLIBAA MHEHME OKPYXKaKOLLMX.



K koHUy obyyeHus e 8 kslacce npegmeTHble pesynbTaTbl Ha YriyGneHHOM YpPOBHE AOSKHbI
oTpakaTb CHOPMUPOBAHHOCTL Y 0By4YatOLLMXCA YMEHWIA:

ncrnonb3oBaTb MNOHATUA (Macca M pasMepbl MOSeEKyrn, TenrnoBoe ABWXKEHMEe aTOMOB W
MOJEKyI, arperaTtHble COCTOSIHUSA BeLLecTBa, KpucTannmyeckme n amoppHble Tena, HacblLWeHHbIN
W  HeHacbllWeHHbIW nap, Cnocobbl M3MEHEHUs BHYTPEHHEeW SHepruun, adnemMeHTapHbIn
AMEeKTPUYECKU 3apsd, NPOBOOHMKKW, MNOSTYNPOBOAHUKN, OUISNIEKTPUKU, WUCTOYHMKM MOCTOSIHHOIO
TOKa, 3NeKTpu4eckoe M MarHUTHOe Mons, onTu4eckas cCUcTtemMa) U CUMBOSTIMYECKNA A3bIK OU3UKK
npu peLleHnn y4ebHbIX U NpakTUYecKkux 3agav;

YBEPEHHO pasnuyatb ABNeHus (TensioBoe paclmpeHue (cxaTue), TenrnoBoe paBHOBECHE,
NOBEPXHOCTHOE HaTsKeHUMe, CMayuBaHue, KanumnnsipHble sBfEHWUd, ucnapeHue, KoHAeHcauus,
nnaeneHve, Kpuctannmsauusi, KuneHue, cnocobbl Tennonepegayn (TennonpoBOLHOCTb,
KOHBEKUMSA, U3fydeHne), TennoBble MnoTepu, 3nekTpusauma Tes, B3aMMogencTBue 3apsgos,
OENCTBUS 3NEKTPUYECKOro TOoKa, KOPOTKOEe 3aMblkaHue, B3auMOAEWCTBME MarHUTOB, LEWCTBUE
MarHUTHOro Nnonga Ha NPOBOLHMK C TOKOM) MO OMUCAHUI UX XapaKTepPHbIX CBOWCTB M Ha OCHOBE
ONbITOB, 4EMOHCTPUPYHOLLMX AaHHOE (PU3NYECKOe ABMEHNE;

pacrno3HaBaTb MPOsIBIEHNE U3YYEHHbIX (PU3NYECKUX SIBIEHUA B OKpYXaloLwemM mMupe (B TOM
yucne pusnveckne ABneHus B Npupoae: NOBEPXHOCTHLIE U KanUMNsSpHbIE SIBIEHUA B npupoae,
Kpuctannel B npupoge, usnydeHne ConHua, 3amep3aHve BOAOEMOB, Mopckue 6pusbl,
obpasoBaHue pocbl, TYMaHa, UHEs!, CHera, afiekTpuyeckme aBrneHnsa B atMmocgepe, 3afeKTpuyYecTBo
XMBbIX OPraHM3mMoB, MarHUTHoe nore 3emnu, gpend NonCcoB, POflb MAarHUTHOIO NONSA AN XU3HU
Ha 3emne, MNOMSAPHOE CUSIHME), NPU ITOM NEepeBOAUTb MpPaKTUYECKy 3agady B Yy4ebHylo,
BblOENsATb CyLWEeCTBEHHbIE CBOMCTBA (NPU3HaKnN) oU3NYECKNX ABNEHWUM;

OonucbIBaTb W3y4YeHHble CBOWCTBA Ten U (PU3MYECKME SBIEHUSA, UCMNONb3ys duandeckme
BENUYMHbI (TemnepaTypa, BHYTPEHHAS 3HEprus, Konu4ecTBo TennoTbl, pabota rasa, yaenbHas
TENNOEMKOCTb BELLECTBa, YAeNnbHas Tennota nnasneHus, yaenoHasa Tennota napoobpasoBaHus,
yOoenbHas TennoTa cropaHus Tonnuea, KOIMULUNEHT NOMe3HOro AencTBnA TensroBOW MallUMHbI,
OTHOCUTENbHAA BMAXHOCTb BO34yXa, ONEKTPUYECKUn 3apsd, Ccuna Toka, JnekTpudeckoe
HanpsbkeHue, conpoTuerieHne npoBoaHuka, S0C B uenu MNOCTOAHHOrO TOKa, 3NeKTpuyeckoe
yaenbHoe ConpoTMBIIEHNE BeLlecTBa, paboTa M MOLLHOCTb 3fIEKTPUYECKOro Toka), Npu onucaHum
NpaBWIbHO TPaKTOBaTb (PU3NYECKUI CMbICIT UCMOSb3YEMbIX BEMNYUH, NX 0603HAYEHUS U eAMHULbI
PU3NYECKUX BENUYMH, HaxoauTb POPMYnbl, CBA3bIBAKOLNE AAHHYIO (OU3NYECKYID BENUYUHY C
APYrMMU BENMYNHAMU, CTPOUTb rpadduKn N3yyYeHHbIX 3aBUCUMOCTEN (PU3NYECKUX BESTUUNH;

XapakTepusoBaTb CBOWCTBa Ten, ou3ndeckne ABneHns 1 npouecchbl, NCNob3ys OCHOBHbIE
NONOXEHUA MOJSIEKYNSAPHO-KMHETUYECKON Teopun CTPOEHUSA BeLlecTBa, YpaBHEHWE TernroBOro
GanaHca, 3aKOH COXpaHEeHMUs 3neKTpPU4ecKoro 3apsaa, 3akoH KynoHa, mpuHUMN cyneprnosnuuu
anekTpuyecknx nonen, 3akoH Oma ana ydactka uenu, npasuna Kupxroda, 3akoH Oma gns
nonHon uenu, 3akoH [Pkoynsa-fleHua, 3akoH COXpaHEeHWst 3Heprun, MNpu 3TOM pasnuyaTtb
CrNOBECHYI0 (hOPMYIMPOBKY 3aKOHa U €ro MaTeMaTnyeckoe BblpaXeHuUe;

CTPOUTb NpOCTble U3nYeckne Moaenu pearnbHblX OOBEKTOB, MPOLECCOB WU HABMEHUN,
BblAeNnATb MpyM 9TOM CYLECTBEHHbIE W BTOPOCTEMNEHHble CBOWCTBA OOBLEKTOB, MNPOLIECCOB,
ABNEHUN, NPUMEHATb husnyeckme mogenn ana obbacHeHUs PU3NYECKUX NPOLECCOB U peLLeHus
y4yebHbIX 3agay;

OOBACHATL (PU3NYECKMEe SIBIIEHUS, NPOLECChl U CBOWCTBA Tef, B TOM YMCIe N B KOHTEKCTE
CUTYyauun NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pellaTb KayeCTBEHHble 3ajayn, B TOM
yucrne TpebyoLne YNCNEHHOIO OLEHMBAHUSA XapaKTepPHbIX 3HAYEHUN (PU3NYECKUX BEMUYUH, NpU
3TOM BblbUpaTh agekBaTHYH PU3NYECKYO MOAENb, BbIABNATb MPUYNHHO-CIIEACTBEHHbIE CBA3U U
BbICTpaMBaTb JIOMMYECKYIO LIENOYKY pacCy>XaeHuUn C ONOpOn Ha U3yYeHHble CBONCTBA (PU3NYECKUX
ABMEeHNN, PU3nyeckne 3aKkoHbl, 3aKOHOMEPHOCTU U MOJEnNU;

YBEPEHHO pellaTb pacyETHble 3a4aun (C oNopon Ha 2—3 ypaBHEHMS) NO U3y4YaeMbiM TeMaMm
Kypca u3unku, BblbMpas agekBaTHYK (PU3MYECKYyrD MOAENb, C WCMNONb30BaHMEM 3aKOHOB W



dopmyn, cBA3bIBAKOWMNX PUNYECKME BENMYMHBI, 3anuUcbiBaTb KpPaTKOe YCIOBME N pas3BEPHYTOE
pelweHne 3afayn, BbISBNATb HegocCTawwme unv m3bbiTouHble AaHHble, 060CHOBbIBaTb BbIGOP
MeToda pelleHus 3agayvv, MUCMNoNb30oBaTb CMPaBOYHbIE AaHHbIE, NMPUMEHATb MeToAbl aHanmsa
pasMepHoOCTeN, UCMonb3oBaTb  rpaduyeckne  MeTodbl  pelleHuMs  3agad, NpoBOAUTb
mMaTemMaTtmyeckne npeobpasoBaHUA W pacyé€Tbl, OLEHMBATb pPEanUCTUYHOCTb MNOSTYYEHHOrO
3HayYeHna U3NYECKOM BENUYMHBLI U  ONpPedenaTb pPasMepHOCTb (OU3MYECKON BENUYMHLI,
NoNy4YeHHOWN NpY peLLeHnn 3adaqu;

pacno3HaBaTb NPOOMeMbl, KOTOPblE MOXHO PelnTb NPy NOMOLLN (PU3MYECKUX METOLO0B, U
npegnaraTtb OPMEHTMPOBOYHLIN CNOCO® pelleHns, B OonMcaHuM WccrneaoBaHMst pacno3HaBaTb
npoBepsieMoe npefnosnioxeHne (rmnoTesy), UHTEPNPEeTMPOBaTb NOSMYYEHHbIN pe3ynbTar;

NPOBOANTb OMbITbl MO HAGMIOAEHUIO (PU3MYECKUX SBMEHUA UNN PU3NYECKMX CBOWCTB Ten
(kanunnsipHble SIBNEHWsi, 3aBUCMMOCTb [aBfeHust Bo3gyxa OT ero obbéma m Temnepartypbl,
CKOPOCTM npoLuecca OCTbiBaHMSA (HarpeBaHuWst) nNpwu  W3NyY4eHUM OT LBEeTa W3nyyaroLlen
(nornowaroLen) NOBEpPXHOCTU, CKOPOCTb MCNAapeHus BOAbl OT TEMMNepaTypbl XUOKOCTM 1 Nnowanm
€€ MOBEepPXHOCTW, 9dneKkTpu3auuMss Ten U B3aMMOAEWNCTBME  SIEKTPUYECKMX  3apsgos,
B3aMMOOENCTBME MNOCTOSIHHbIX MarHMToB, BU3yanuM3aumst MarHUTHbIX MOMEen MNOCTOSAHHbIX
MarHMTOB, OEWCTBUS MarHMTHOrO MNONsi Ha NPOBOAHWK C TOKOM, CBOWCTBa 3nekTpoMarHuTta,
CBOWMCTBA aneKkTpoasuratens NOCTOSHHOroO Toka): hopMynupoBaThb NPOBEPSEMOE NpeanofioXeHme
(rMnoTesy) O BO3MOXHbIX pe3ynbTartax HabnwaeHun, caMocTosATeNbHO cobupaTb YCTaHOBKY U3
n3bbITo4HOro Habopa o6opynoBaHNA, ONUCHIBATL XOA4 OMbiTa U POPMYMPOBaTb BbIBOAbI;

NpoBOANTbL MpPsIMble W KOCBEHHble M3MepeHusi (M3MYeckux BenuyuMH (TemnepaTypa,
OTHOCMTENbHAsA BNaXHOCTb BO34dyXa, Cwuna ToKa, HanpsbkeHue, yaenbHas TennoEMKOCTb
BeLLleCcTBa, COMPOTMBIIEHWE MpPOBOAHUKA, paboTa M MOLLHOCTb 3JfIEeKTPUYECKOro Toka) C
MCNONb30BaHMEM aHanoroBblx W uUMppoBbIX npubopoB, ob6ocHoBbIBaTbL BbIGOP MeToaa
n3mepeHusi, mMkcMpoBaTb NokasaHus NpubopoB, HAXOAUTb 3HAYEHUE U3MEPSEeMON BENUYUHbLI C
NMOMOLLIbIO YCpeaHEHUs pe3yrbTaToB CepUn U3MEPEHMUI U OLlEeHMBATb NOrPEeLLIHOCTb U3MEPEHUN;

NPOBOANUTbL 3KCMEPUMEHTarbHble UCCNefOBaHUA 3aBUCMMOCTEN (PU3MYECKMX BENNYUH
(3aBMCMMOCTb JaBrieHus Bo3gyxa oT ero o6bémMa 1 HarpeBaHuUs UNu oOxXnaxaeHus, uccregoBaHue
aBneHns TennoobmeHa nNpy  CMEWMBAHMM  XOMOAHOWM W  ropsiien BOAbl, 3aBUCUMOCTb
COMPOTUBIIEHNA NPOBOAHWKA OT €ero AfNWHbI, NAowaan nonepevyHoro cevYeHus U yaenbHOro
COMPOTUBIIEHNA BellecTBa MNPOBOAHMKA, CWUMbl TOKa, MNpOTeKawlero 4epe3 MNPOBOAHMK, OT
HanpshKeHUs1 Ha NPOBOAHUKE, UCCefoBaHne nocneaoBaTeribHOro 1 napannenbHOro CoeanHeHnn
NPOBOAHMKOB): COBMECTHO C yuyuTernem opmynupoBaTb 3agadyy W rMnotesy uccrneaoBaHus,
CaMOCTOATENBHO MMIAHUPOBaTb MCCrefoBaHUEe, CaMOCTOATENbHO cobupaTb 3KCnepuMeHTarbHYH
YCTaHOBKY C UCMOJSIb30BaHMEM UHCTPYKLUUK, NPEeACTaBNATb NONYyYEHHbIE 3aBUCUMOCTUN (PU3NYECKNX
BENUYMH B Bnae Tabnuu n rpadukoB, OLeHnBaTb NOrpeLHOCTH, AenaTh BbIBOAbLI N0 pe3ynbTaTtam
nccneoBaHus;

cobnogaTb npasuna 6esonacHoro Tpyaa npu pabdote ¢ nabopaTopHbiM 060pyAOBaAHUEM;

XapakTepusoBatb NPUHUUNBI OENCTBUA WU3YYEHHbIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOMOrMYecknx npoLeccoB C OMOPOM Ha UX onucaHusa (B TOM 4ucrie: cuctema OTOMMeHUs
AOMOB, rMrpoMeTp, naposas TypbuHa, amnepMeTp, BONIbTMETP, CHETUYNK SNEKTPUYECKON IHEeprum,
3M1EKTPOOCBETUTESIbHbBIE npmnbopsl, HarpeBaTerbHble anekTponpubopbl (Npumepsbl),
npegoxpaHuTenn M X NpUMEHeHne B ObITy U TeXHUKe, NPUMEHEHMEe MOCTOSHHbIX MarHUTOoB,
3NEeKTPOMarHUTOB, 3nekTpoaBuraTtenb MOCTOSHHOIO TOKa), WCMONb3yd 3HAHWA O CBOMCTBaXx
PUr3nMYECKMX ABNEHUN, HEOBXOAMMbIE (PUNYECKME 3AKOHbI U 3aKOHOMEPHOCTMU;

pacno3HaBaTb MPOCTble TEXHUYECKME YCTPOMCTBA N U3MepUTEnbHble NPUBOopbI N0 Cxemam U
CXemMaTU4HbIM pUCYHKaM (KMAKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP, TMrpomMeTp, ABUraTenb
BHYTPEHHEr0 CropaHusi, 3reKTPOCKON, PeocTaT), COCTaBMATb CXEMbl 3NEKTPUYECKMX Lenen C
nocrnegoBaTernibHbIM U napannenbHbiM  COeAMHEHVMEM  3MEMEHTOB, pasnuyasd YCroBHblE
00603HaYEeHNsT ANIEMEHTOB ANIEKTPUYECKMX LIEMEN, NCNONb30BaTb CXEMbl U CXEMATUYHbIE PUCYHKMU



N3yYEeHHbIX TEXHUYECKUX YCTPOMWCTB, M3MEPUTENbHbIX NPUOOPOB N TEXHOMNOMMYECKMX MPOLLECCOB
npu peLLeHnmn y4ebHo-NpakTU4ecKknx 3agay;

npUBOAMTL NpUMeEpPbl (HaXo4UTb UHAOPMALMIO O NpUMepax) NPaKTUYECKOro NCNoSib30BaHUSA
PU3NYECKMX 3HAHUIN B NOBCEOHEBHOM XM3HWN Ana obecneyeHns 6e3onacHOCTU nNpu obpalleHum ¢
npubopamm N TEXHUYECKUMM YCTPOWCTBAMMW, COXpPaHEHUs 300pOBbs WM COBNIOAEHMS HOPM
3KOJSIOrM4ecKoro NoBeAeHUs B OKpyXatoLen cpeae;

OCYLeCTBNATbL  MOUCK  WHopMaumm  u3andeckoro  cogepxaHuss B VIHTepHerTe,
CaMOCTOATENBHO POPMYSIMPYSA NMOUCKOBLIN 3anpoc, Ha OCHOBE MMEKLINXCA 3HAHUN U CPaBHEHUSA
AOMONHUTENbHbLIX MCTOYHMKOB BblAeNATb MHopMaumio, KoTopas aBndeTca NpoTUMBOPEYNBON UN
MOXeET ObITb HEJOCTOBEPHOM;

Ncrnonb3oBaTb MNpPU  BbINOSTHEHUN Y4eOHbIX 3adaHuM  Hay4YHO-MONYNAPHYK nuTepaTtypy
PM3MYECKOro copepXaHus, CrnpaBoOYHble MaTepuanbl, pecypcbl cetn WHTepHeT, BnageTb
npPMEémMamMmn KOHCMNEKTUPOBAHUS TeKkcTa, npeobpasoBaHna WMHGOPMaUUM U3 OOHOM 3HAKOBOW
CUCTEMbI B APYryio;

cos3faBaTb COOCTBEHHbIE TMUCbMEHHbIE W KpaTkMe YCTHble coobleHunsi, obobLyas
WHGOPMAUUNIO U3 HECKOSIbKMX UCTOYHMKOB (PU3NYECKOrOo COAEp)KaHusi, B TOM 4ucne nyonnyHo
npeacTaBnNATb pes3ynbTaTbl MPOEKTHOW WM  UCCRedoBaTeNnbCKONn AeATenbHOCTU, Npu  3TOM
rPaMOTHO WCMOMb30BaTh M3YYEHHbIN MOHATUAHBIA annapaTt Kypca ¢U3MKKM, CONPOBOXAATb
BbICTYMMEHNE npe3eHTaumen;

Npu BbINONTHEHMM YYEBHbLIX NPOEKTOB M MUCCeoBaHMM (PU3NYECKNX NPOLLECCOB pacnpenensitb
00513aHHOCTU B rpynne B COOTBETCTBUMN C MOCTABNEHHbIMK 3a4advyaMun, CneanTb 3a BbiNOSTHEHNEM
nnaHa AOEeNCTBUM W KOPPEKTUPOBATb €ro, afdekBaTHO oOueHMBaTb COOCTBEHHbLIM BKMag B
AeATenbHOCTb rPynnbl, BbICTPaMBaTb KOMMYHUKaTMBHOE B3aUMOAENCTBME, NPOSIBASAS FOTOBHOCTb
paspellaTb KOH(IIKTbI.

K koHUy obyyeHus e 9 ksiacce npeaMeTHble pes3ynbTaTbl Ha YrnybreHHOM YpPOBHE AOMMKHbI
oTpaxaTb CPOPMUPOBAHHOCTL Y 0OyYalOLNXCA YMEHWNNA:

MCNosb30BaTb MOHATUS (CUCTEeMa OTCYEéTa, OTHOCUTENBHOCTb MEXaHWYEeCKOro OBWXKEHWS,
HEBECOMOCTb W MNeperpysku, LEHTP TSXKEeCTUM, MexXaHW4yeckue BOJIHbl, 3BYK, MHMPasBykK W
YyNbTPasBYyK, ANEKTPOMArHUTHbIE BOSHbI, PEHTTEHOBCKOE W3MNyYeHue, LuKana afeKTPOMarHUTHbIX
BOJIH, UCTOYHUKM cBeTa, ByIM30pYKOCTb M AanNbHO30PKOCTb, CNEKTPbl UCNYCKaHUSA U MOrMOLEeHs,
anba-, 6eta- M ramma-msnydeHus, u3OTOMbl, SAEpHas W TepmosdepHas 3SHepretTuka) u
CYMBOSNYECKUI A3bIK (PU3MKN NPU peLLeHnn y4ebHbIX N NpakTUYecKnx 3agay;

YBEPEHHO pasnuyaTb $SBMEHUA (paBHOMEpPHOE WU HepaBHOMEPHOE MNPSMOSIMHENHOE
ABWXeHWe, paBHOYCKOPEHHOE MPSMOSIMHENHOe ABWXeHue, cBoboaHOe nageHue Ten, OBWKeHue
MO OKPY>KHOCTM, B3aUMOLENCTBME Terl, paBHOBECUE MaTepuasribHOM TOYKN, peakTUBHOE OBWXEHWUE,
HEBECOMOCTb, korebaTernbHoe [BWxeHue (rapMoOHUYecKne, 3aTyxalowme, BbIHYXOEHHbIe
KonebaHus), pe3oHaHC, BOSIHOBOE [OBWXEHWE (pacrnpoCTpaHeHMe WU OTpaxeHue 3BYyKa,
UHTEpdEepeHUna N audpakumsi BOSMH), NPSAMOSIMHENHOE pPacnpoCTPaHEHUE, OTpaXeHue u
npenomreHne ceeTa, NOfHOe BHYTPEHHEEe OTpaXKeHne cBeTa, pasnoxeHne 6enoro ceeta B CNekTp
N CrOXeHWEe CheKkTpanbHblX LBETOB, €eCTeCTBEHHas pPaAMOaKTUBHOCTb, BO3HUKHOBEHMWE
NMHENYaToro CnekTpa UsnyyeHnst) N0 ONMCaHMI0 UX XapaKTepPHbIX CBOMCTB M HA OCHOBE OMbITOB,
AEMOHCTPUPYIOLLNX AaHHOE (brsnyeckoe ABMeHE;

pacno3HaBaTb NPOSABMEHMNE U3YYEHHbIX PU3NYECKUX ABMEHUA B OKpyXatollem mupe (B TOM
yucrne uandeckne sBreHUMs B Npupoae: MNpunmMBbl U OTNMBbLI, ABWXeHWe nnaHeT ConHevHoun
CUCTEMbI, pPEaKTUBHOE [AOBWXEHWEe >XWBbIX OPraHW3MOB, BOCMPUATUE 3BYKOB XXMBOTHbIMMU,
3emMneTpsiceHne, CeNCMMYeckme BOSHbI, LyHaMu, 3XO, LUBeTa Terl, ONTUYECKMe SBMeHUs B
npupoge, 6Guonormdyeckoe AencTBue BUMAMMOIO, YNbTPadMONeToBOrO W PEHTreHOBCKOro
N3ry4YeHnn, eCTeCTBEHHbIN paguoaKTUBHbLIN (POH, KOCMUYECKNE Nyyu, pagnoakTUBHOE U3NydYeHue
NPUPOAHbBIX MUHEPANOB OENCTBME PaANOaKTUBHbBIX M3ITyYEHMI HA OpraHn3m YyenoBeka), Npyu 3TOM



nepeBOANTb MPAKTMYECKYIO 3adadvy B y4ebHylo, BblAENATb CyLWECTBEHHbIE CBOMCTBA (MPU3HaKW)
M3NYECKUX ABNEHNN;

ONuUCbIBaTb WU3Y4YeHHble CBOWCTBA Ten U (U3MYECKUe SBMEHUS, UCNoSb3ys duanyeckme
BESIMYUHLI (CpeaHAs U MrHOBEHHAasi CKOPOCTb Tefla Npu HepaBHOMEPHOM ABMXEHWUWN, YCKOpeHue,
nepemMeLleHne npu pPaBHOYCKOPEHHOM  MPSMOSIMHEMHOM  [OBWXEHWUW, YrrnoBas CKOPOCTb,
LEHTPOCTPEMUTENBHOE YCKOPEHWe, cuna TPeHud, cuna ynpyroctun, cuna TSHKEeCTU, YCKOpeHue
cBob60ogHOro NageHus, Bec Tena, LUeHTp TSKeCTU TBEPLOro Tenia, UMNynbC Tena, UMMysbCc cunbl,
MOMEHT CuUIbl, MexaHu4eckaa paboTta U MOLLHOCTb, NOTeHUManbHaa 3Heprns Tena, NOAHATOro
HaZ MOBEPXHOCTbID 3eMJSIM, MOTEeHUMarbHas SHEPrna CXKaTton MPYXMHbI, KMHETUYECKaa 3Heprus,
nosiHasi MexaHudeckasa aHeprusi, nepuog v yacrtota konebaHuin, nepuog maTeMaTu4ecKkoro u
NPYXXMHHOIMO MAaATHUKOB, AfIMHA BOJSIHbl, FPOMKOCTb 3BYKa W BbICOTA TOHA, CKOPOCTb CBETA,
nokasaTesib NpenomMreHns cpefbl), NpyM ONUCaHUN MPaBUIbHO TPakToBaTb (PU3NYECKUNA CMbICH
NCrnonb3yeMblX BENMUYNH, UX 0603HaYeHUs U eANHULbI PU3UYECKUX BENTMYUH, HAXOOUTb POPMYIibI,
cBA3blBaOWME [aHHYO (U3NYECKYI0 BENUYMHY C OPYrMMU BenvyYuMHaMu, CTPOUTb rpadouku
N3YYEeHHbIX 3aBUCUMOCTEN (PU3NYECKNX BESTUYNH;

XapaktepusoBaTb CBOMCTBaA Tesl, (M3NYECKMe SBMEHUS U MPOLECChl, UCMOSb3ysl 3aKOH
COXpPaHEHUs1 3HEepPrun, 3akOH BCEMWUPHOrO TArOTEHMS, MPUHUMN Cynepno3vumm cun, NPUHLMN
OoTHOCUTENbHOCTM [anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHeHUs WMmnynbca, Teopemy o
KMHETUYECKON 3HEpPrnn, 3akoH l'yka, 3akoH BepHynnu, 3akoHbl OTPaXeHUs U NPenoMIIEHNs CBETA,
dopMyny TOHKOW JNMH3bl, MMAaHETapHY MOAENb aTOMa, HYKMOHHYK MOAESlb aTOMHOro s4pa,
3aKOHbl COXpPaHEHUSA 3apsgoBOr0 M MAcCOBOrO 4YMCEN NpU SAEPHbIX peakumsax, npu 3TOM
pasnuyaTtb CNOBECHYI0 (POPMYSIMPOBKY 3aKOHa U €ro MaTeMaTUYeCKOe BbIpaXKeHUE;

CTPOUTb PM3MYECKMe MOAESNN pearibHbIX 0OBLEKTOB, NMPOLLECCOB U SBIEHWUI, BbIAENATb Npu
3TOM CYLLECTBEHHble U BTOPOCTENEHHbIE CBOMCTBA OOBLEKTOB, NPOLECCOB, ABMEHUNA, NPUMEHATb
dusndeckme mogenu ansg o6bACHEHUA PU3NYECKUX NPOLECCOB U peLleHns y4ebHbix 3aaay;

00BACHATL (pU3Myeckue SBMEHUSA, Npoueccbl U CBOUCTBA Temn, B TOM YUCHEe B KOHTEKCTe
CUTyauun NpPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa, W pelwaTb KadeCTBEHHble 3ajayu, B TOM
yucrne TpebyoLne YNCNEHHOrO OLEHMBAHUA XapakTepHbIX 3HAYEeHU PU3NYECKUX BEMNUYUH, MpU
3TOM BblbUpaTh agekBaTHYO PU3NYECKY0 MOAENb, BbIABNATL MPUYNHHO-CIIEACTBEHHbIE CBA3U U
BbICTpamBaTb FIOMMYECKYIO LIeNoYKy paccyXaeHnn ns 2—3 Lwaros ¢ Onopomn Ha U3y4eHHble CBOMCTBA
dum3n4eCKUX ABNIEHNIN, PU3NYECKNE 3aKOHbI, 3aKOHOMEPHOCTU U MOAENN;

YBEPEHHO pellaTb pacy€THble 3adayn MO U3yyaemblM Temam Kypca usuku, Bbibupas
afeKkBaTHY0 (U3NYECKyldo MoAefb, C WUCNONb30BaHMEM 3aKOHOB M (OOPMYyS, CBA3bIBAOLLNX
du3nyeckme BennYMHBbI, 3anucbiBaTb KpaTKOe YCroBME W pPa3BEPHYTOE pelleHne 3ajayw,
BbISIBNIATb HedocCTawlmne unu m3bbiITouHble OaHHble, 060CHOBbIBaTbL BbIOOp MeToda peLueHus
3ajaun, UCnonb3oBaTb CMNpaBOYHble [aHHble, MPUMEHATb MEeTOAbl aHanu3a pasMepHoOCTeWN,
ucnonb3oBatb rpaduyeckne  MeTodbl  peleHus  3ajad, NpoBOAUTb  MaTtemMaTtudeckue
npeobpasoBaHUa U pacyé€Tbl, OUEHUBATb PeasIMCTUYHOCTb MOSYYEHHOro 3Ha4YeHusa usmyeckomn
BENUYMHBbI U onpeaendaTb pPasMepHOCTb (PU3NYECKON BENUYMHBI, MOSTYYEHHOM MPU peLleHnn
3agauu;

pacnosHaBaTb NpPobnembl, KOTOPblE MOXHO PELIMTb MPU NMOMOLLN PU3NYECKMX METOOOB, U
npegnarate OPUEHTUMPOBOYHLIN CMOCOD peLleHus, B ONMCaHUU WCCreaoBaHWUs pacrno3HaBaTb
npoBepsieMoe npeanonoxeHne (rmnotesy), OUEHMBaTb MNPaBUbHOCTb MOpPsSAKa MpoBeaeHUs
nccnenoBaHna, MHTEPNPETUPOBATb NOMyYEHHbIN pe3ynbTar;

NPOBOAMTL OMbITbl MO HAGMAEHUID PUNYECKUX ABNEHUN UNU (PU3NYECKMX CBONCTB TEnN
(n3yyeHne BTOpPOro 3akoHa HblOTOHA, 3akOHa COXpaHEHUs JHEepPrum, 3akoHa COXpaHeHUus
nMnyrnbca, 4encTBme 3akoHa bepHynnu n BO3HMKHOBEHME MOABLEMHOWN CUMbl Kpbifa, 3aBUCUMOCTb
nepuoda kKonebaHuUM MPYXWMHHOrO MasTHMKA OT MacCbl rpy3a W >KECTKOCTUM MPYXWHbI W
He3aBMCUMOCTb OT amnnuTyAabl Manblx konebaHwi, NpsSAMONMHENHOE pacnpoCTpaHeHMe CBeTa,
pasnoxeHne 6enoro ceeta B CMEKTP, M3yYeHWe CBOWCTB U306pakeHus B MIOCKOM 3epkane u
CBOWCTB n3obpaxeHnsa npegmeTta B cobuparwen nmH3e, HabnogeHne CnnoLwHbIX U NIMHENYaTbIX



CMEKTPOB U3Ny4YeHuns): opmMynmpoBaTb NpoBepsemMoe npeanonoxeHue (rmnotesy) 0 BO3MOXHbIX
pesynbTatax HabnogeHun, camocToaTenbHO cobupaTb YCTaAHOBKY M3 M3ObITOYHOro Habopa
o6opyaoBaHus, ONUCbIBaTb XOA4 OnbiTa 1 hopMynupoBaTh BbIBOAbI;

NpOBOANTb MPU HEOOXOANMOCTU CEPUIO NPAMBIX U3MEPEHWI, ONpeaensast cpegHee 3HadYeHne
n3MepsemMon BeNnUYUHbI W Ornpeaensas NorpelHoCTb  pe3ynbTaToB  MPSMbIX  U3MEPEHUHN,
obocHoBbIBaTh BbIOOP cnocoba nsmepeHust (MamepuTenibHoro npudopa);

NPOBOAMTbL KOCBEHHbIE U3MEPEHUsT PU3NYECKUX BeNNYMH (CpedHsAs CKOPOCTb U yCKOopeHue
Tena npu paBHOYCKOPEHHOM [OBWXEHWUWN, yCKopeHne cBOBOAHOro nageHus, XXECTKOCTb NPYXXWHBbI,
KO3 (PULUMEHT TPEHUA CKOSbXKEHUS, MexaHudeckasa paboTa M MOLWHOCTb, 4YacTtoTa W nepuoj
KonebaHun matemaTUyeckoro u NPYXMHHOrO MaATHWUKOB, (DOKYCHOE paccTosiHue cobupatollen
NNH3bI M €€ onTuyeckass cuna, pPaguoakTMBHbIA (OOH) C WUCMONb30BaHMEM aHanoroBbIX W
uMdpoBbIX NpnbopoB: 0b6ocHOBLIBaTbL BbIOOp MeToAa M3MEPEeHUs, MMaHupoBaTb W3MEpPEHUs,
CaMOCTOATENBHO cobupaTb IKCNEPUMEHTASTbHYIO YCTAHOBKY, BbIYMCNATbL 3HAYeHWE BENUYMHbI U
aHanuaupoBaTb MONYYEHHble pe3ynbTaTbl, OLEHMBAA MNOrPELHOCTb Pe3ynbTaToB KOCBEHHbIX
N3MepeHni;

NPoOBOAMTbL 9OKCMEPUMEHTasnbHble WCCNeoBaHUS 3aBUCUMOCTEN (PUBNYECKUX BENUYMH
(3aBUCMMOCTb NYTM OT BPEMEHU MPU PABHOYCKOPEHHOM [BMXeHUN 6e3 HayarbHOM CKOPOCTH,
3aBMCUMOCTb CUSbl TPEHUSA CKOSMBXEHUS OT CUibl HOPMAaribHOro AaBrieHud, nepuoga konebaHun
MaTemMaTU4YeCcKoro MasiTHMKa OT ANWHbI HUTW, onpeferieHne YCKOpeHUs CBOBOAHOro nageHus,
nccrnegoBaHne U3MEHEHUS BESIMYUHBLI M HanpasfeHUs WUHOYKLWMOHHOMO TOKa, 3aBMCUMOCTb Yrna
OTpaXeHus cBeTa OT yrna nageHus, yrrna npenioMneHns oT yrna nageHus CBEeTOBOro nyda,
nccnegoBaHue TPEKOB: U3MEPEHME IHEPTMM YacTuubl MO TOPMO3HOMY NyTK (Mo doTorpadusm)):
COBMECTHO C yyuTenem opmMynumpoBaTb 3agady M rmnotesy MUccneoBaHusi, CaMOCTOATENbHO
nnaHnMpoBaTb UCCnefoBaHWE, CaMOCTOATENbHO cobupaTb SKCMEepPUMEHTarnbHYK YCTaHOBKY,
npeacTaBnaTb MOMyYeHHble 3aBUCUMOCTU (PU3NYECKMX BENUYMH B Buae Tabnuy u rpadukos,
oLeHMBaTb NOrpeLHoCTn, AenaTb BbIBOAbI NO pe3yrbTaTtam uccnegoBaHus;

cobnogaTb Npasuna 6esonacHoro Tpyaa npu padote ¢ nabopaTopHbiM 060pyAOBaAHNEM;

XapaktepusoBaTb NPUHUUMNBI OENCTBUA WU3YYEeHHbIX MPUOOPOB, TEXHUYECKUX YCTPOWUCTB U
TEXHOMNOrMYecknux NpoLeccoB C OMNOPOW Ha MUX OonucaHusa (B TOM 4ucrne: CnMaoMeTp, AaTvuKu
MONOXEHUsA, pPacCTOAHUA W YCKOPEHUs, pakeTa, 3XOSioT, OYKM, Mepuckon, doToannapar,
MUKPOCKOM, Teneckomn, OMTUYecKne CBETOBOAbl, CMEKTPOCKOM, A03umeTp, kamepa BunbcoHa),
MUCMONb3ys 3HAHUA O CBOWCTBaAX (IM3MYECKUX SBMAEHUA W Heobxoaumble duandeckme
3aKOHOMEPHOCTK, WCMNOMb30BaTb CXEMbl UM CXEMaTUYHble PUCYHKM WU3YYEHHbIX TeXHUYECKUX
YCTPONCTB, U3MepUTeribHbIX MPMOOPOB M TEXHONOMMYECKMX NPOLECCOB MNPWU pelleHun yy4ebHo-
NpakTUYecknx 3agay, onTUYecKne Cxembl ANS NOCTPOEHUA M300pakeHU B MIIOCKOM 3epkane u
cobuparoLen nnH3e;

NpUBOANTE NPUMEPHI (HaxoanTb UHOPMaLUIO O NpUMepax) NPaKkTUYECKOro NCNosib3oBaHUA
U3NYEeCKMX 3HaHMN B NOBCEAHEBHON XWU3HN Anga obecneveHns 6GesonacHoOCTM nNpu obpalleHuun c
npubopamn M TEXHUYECKUMM YCTPOWUCTBAMU, COXPaHEHUs 300poBbs W COBNIOAEHMS HOPM
9KONOrn4eckoro NoBeAeHNs B OKpyXatoLLlen cpeae;

OCYLLUECTBNATL  MOUCK  MHopMauun  uanyeckoro copgepxaHma B WHTepHeTe,
CaMOCTOATENBHO POPMYNMPYS NMOUCKOBLIN 3anpoc, HAXOAUTb NyTU onpeaeneHns 4OCTOBEPHOCTH
NnonyyYyeHHoOn NHopMaLMmn Ha OCHOBE MMEIOLLIMXCHA 3HaHWUI U AOMNONHUTENBbHBIX UCTOYHUKOB;

MCNonb30BaTb MpPU BbINOMIHEHUN YYEOHbIX 3a4aHu  HayYHO-MONYNSPHY nuTepaTypy
U3NYECKOro coaepxaHusi, CrpaBoYHble MaTepuanbl, pecypcbl cetu WHTepHeT, BnageTb
NnpUémMamm KOHCMEKTUPOBAHMSA TekcTa, npeobpasoBaHusa uHGOpMaLMM M3 OLHOW 3HAKOBOM
CUCTEMBI B APYrYIO;

co3gaBaTb COOCTBEHHbIE MUCbMEHHbBIE U YCTHblE COODOLLIEHNA Ha OCHOBE MHOPMaLMK K3
HECKOJSIbKMX MCTOYHUKOB (pM3nMyeckoro coaepxaHusa, nybnuyHo npeactaBnAaTb pesynbrathl
NPOEKTHOW Unn nccnegoBaTenbCKon OeATeNbHOCTU NPU 3TOM rPaMOTHO UCMONb30BaTb U3YYEHHbIN



MOHATMUHBIA  annapaTt u3yyaemoro pasgena uU3MKM U COMpPOBOXAAaTb  BbICTYMIEeHUe
npeseHTaumen ¢ y4eTom ocoBeHHOCTEN ayaAUTOPUM CBEPCTHUKOB.



TEMATUYECKOE NIMAHUPOBAHUE

7 KINACC
KonuyecTtBO 4acoB ONEeKTPOHHbIE
HaumeHoBaHue pa3genoB n TemM (uncppoBble)
o
Nemim | porpammel Bcero SomhoneHLle | paTeyiocKMe | obpazomatentHbie
pecypchbl
Pasnen 1. ®u3unka n e€ posb B NO3HaHUU OKpYXaloLero mmpa
1.1 dusnka — Hayka o npupoge 2
1.2 dusnyeckmne BenNnNYUHbLI 4 3
13 EcTecTBEHHO-Hay4HbIN METOq 5 1
No3HaHuA
Wtoro no pasgeny 8
Pazpgen 2. NMepBoHavyanbHble CBeAEeHUA O CTPOEHUM BelecTBa
2.1 CTpoeHue BellecTBa 2 1
29 [1BmxeHne n B3aMmMoaencTemne 4acTtumy, 4 5
' BellecTBa
2.3 ArperaTHble COCTOAHUS BewecTsa 1
Wtoro no pasgeny 7
Pasgen 3. [1BnxeHne un B3ammogencrteue Ten
3.1 MexaHun4yeckoe aBuKeHne 10 2
3.2 MHepuwns, macca, NnoTHOCTb 9 1 1
3.3 Cuna. Bugbl cun 15 1 3
Wtoro no pasgeny 34
Paspgen 4. [laBneHue TBEPAbIX TeN, XXMAKOCTEN U ra3oB
[asneHue. Nepenava nasneHus
4.1 TBEPALIMU TENaMm, XNOKOCTAMU U 5 2
rasamm
4.2 [laBneHune XnakocTtu 6




4.3 ATMOcCepHoe gaBneHue 5

4.4 [lencrteue XxmnaKkocTn 1 rasa Ha 12
' NOrpy>XEéHHoe B HUX Teno
WTtoro no pasgeny 28
Paspnen 5. Pabota n MoWwHOCTL. QHeprus

51 PaboTta 1 MOLLIHOCTb 6

5.2 [MpocTble MexaHMU3MbI 8 2

5.3 MexaHun4eckasa aHeprus 5
WTtoro no pasgeny 19
Paspnen 6. MoBTOopuTenbLHo-o606WarWwWmn moaynb

6.1 ’ lMoBTOpPUTENBLHO-06006LLAIOLLMIA MOAYITb 6
Wtoro no pasgeny 6
OBLWEE KOJIMYECTBO YACOB INO 102
MPOIrPAMME




8 KITACC

HauvmeHoBaHue pa3genoB n TemM

KonuyecTBO YacoB

ONEeKTPOHHbIe
(uncppoBble)

Ne n/n NPOrPaMMb! Beero Kongoanble anaKTW-IeCKVIe o6paszoBaTenbHbIe
paboTbl paboThbl pecypchl
Pasgen 1. TennoBble sBNeHUs
1.1 CTpoeHune 1 cBonCTBa BeLLeCcTBa 6
1.2 TennoBble npoueccol 33 1 6.5
Wtoro no pasgeny 39
Pazpgen 2. dnekTpu4yeckue U MarHUTHbIE ABJEeHUS
51 AnekTpuyeckne 3apsaabl. 3apsikeHHble 9 1
' Tena n ux B3aMMmoaencTBus
2.2 [MOCTOAHHbIN 3NEKTPUYECKUIN TOK 31 1 10
2.3 MarHnTHble aBNeHus 11 4
2.4 OneKkTpoMarHMTHast MHAYKUMS 7 1 1
Wtoro no pasgeny 58
Paspgen 3. NMNoBTOopuTenbHo-o606wWarWwmmn moaynb
3.1 ’ [MoBTOpUTENBHO-06006LLAKOLLMA MOAYITb 5
WToro no pasgeny 5
OBLWEE KOJIMYECTBO YACOB IO NMPOIrPAMME 102 3 22.5




9 KINACC

KonuuyecTtBo 4yacoB ONEeKTPOHHbIe
HauvmeHoBaHue pa3genoB n TemM (uncppoBble)
Ne n/n
nporpaMmmbl Bcero g:;;ﬁ;nb"lb'e g:g'é:::'ec'("e oGpa3soBaTesibHble
pecypchbl
Paspen 1. MexaHnuyeckue siBrneHus
MexaHun4yeckoe asuxeHne n cnocobbl ero
1.1 A 30 1 4
onuncanms
1.2 Baanmopencrteue ten 18 4
1.3 3aKOHbI COXpaHeHUs 15 1 2
Wtoro no pasgeny 63
Paspen 2. MexaHn4yeckue KonebaHus U BOJHbI
2.1 MexaHun4yeckne konebaHus 8 3.5
2.2 MexaHunyeckne BOmHbI. 3BYK 10 3
Wtoro no pasgeny 18
Pazgen 3. dnekTtpomMarHuTHoOE norsie 1 3aNIeKTPOMarHMTHbIe BOJIHbI
31 OneKkTpoMarHMTHoOE rnose u 6
' 3NEeKTPOMarHUTHbIE BOJSTHbI
WToro no pasgeny 6
Pasnen 4. CBeToBbIe IBNEeHUSA
4.1 3aKOHbI pacnpocTpaHeHus ceeTa 8 2
4.2 JInH3bI 1 onTu4eckne npubopsbl 6 1
4.3 PaanoxeHne 6enoro ceeTta B CNeKTp 2 1
WToro no pasgeny 16
Pa3gen 5. KBaHTOBbLIE ABneHust
McnyckaHune n nornowleHne ceeTa
5.1 Y t 4 1

aTOMOM




5.2 CTpoeHune aToMHOro siapa 5

5.3 AnoepHble peakuum 7 1

WNToro no pasaeny 16

Pasgen 6. lNoBTOpUTENbHO-0606WAOWMIA MOAY b

MexaHun4eckne aBneHuns
6.1 o 6 3
(noBTOPUTENBHO-0606LLAOLLMIA MOLYSb)
Tennosble sBNEHUSA (NMOBTOPUTENBHO-
6.2 o 3
obobwaowmnn mogynb)
OneKTpOMarHUTHbIE ABNEHUs
6.3 o 3 1
(noBTOPUTENBHO-0606LAOLLMIA MOLYSTb)
CeToBble sIBNeHUs (MOBTOPUTENBHO-
6.4 < 1 1
obobLatowmnn mogynb)
6.5 lMoBTOpPUTENBLHO-06006LLAIOLLMIA MOAYITb 4
Wtoro no pasgeny 17
OBLEE KOJIMYECTBO YACOB NoO NPOrrAMME 136 3 26.5







YYEBHO-METOAUYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO
NMPOLIECCA
OBA3ATEJIbHbIE YHYEBHbIE MATEPUAIbI AJ1A YYEHUKA

METOOWYECKUE MATEPUAIbLI ANA YYUTENA
» ®dusnka: 7-n knacc: 6a3oBbIN ypoBeHb: y4ebHuk, 7 knacc/ MNepbiwkuH W.M., NBaHoB

AW, AKUMOHEepHoEe obLecTso «3paTenbcTBO «lNpoceeweHne»
» dusmka: 8-n knacc: 6a3oBbI ypoBeHb: y4ebHuK, 8 knacc/ MNMepbiwknH U. M., NBaHoB
A. n., AKUMOHEpPHOE obLlecTBo «M3paTtenbcTBO «lpoceeweHne»

* ®usuka, 9 knacc/ lNepbiwknH A.B., TytHuk E.M., O6wwectBO C OrpaHU4eHHOM
OTBETCTBEHHOCTbLIO «APO®AY; AKUMOHEpHoEe obuiectso «M3pgaTenbcTBO
«lMpoceeLleHne»

LHNPPOBbLIE OBPA3OBATEJIbHbIE PECYPCbI U PECYPCbI CETHU
MeToanyeckue pekoMeHaauuMm Ons NpoBedeHus nabopaTopHbiX paboT no dusnke .
NHCTpYKLMSA MO ncnonb3oBaHUo 06opyaoBaHus «MIHxXeHepHoro knacca ».

MHTEPHET O6opynosaHue «/HxXeHepHOro knaccay.






