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IMosicHUuTeIbHASA 3aNIMCKA.

MporpammMa no (n3nKe Ha ypoBHE OCHOBHOIO 06LLero obpasoBaHNsA COCTaB/ieHa Ha OC-
HOBE MONIOXEHWIM 1 TpeboBaHWI K pe3ynbTaTam OCBOEHMS Ha 6a30BOM YpOBHE OCHOBHOM 06pa-
30BaTe/IbHOM MporpaMMbl, npeactasneHHbiX B ®FOC OO0, a Takxke ¢ Y4ETOM (hefilepasibHOM
nporpaMmMbl BocnnTaHus 1 KoHuenummn npenogasaHus yyebHoro npegmerta «dusnka» B 0bpa-
30BaTe/IbHbIX OpraHn3aumsax Poccuinckoin ®efepaunm, peansytolmx 0CHOBHbIe 00LLe06pa3oBa-
Te/lbHble NPOrpamMmbI.

CofepxxaHne mnporpaMMbl M0 (PU3MKe HamnpasfeHO Ha (OPMUpOBaHMe eCcTecTBEH-
HO-Hay4YHOW rPaMOTHOCTM OOYYatOLLMXCS U OpraHU3aumnio M3ydeHns (U3NKN Ha LesTebHOCT-
HOI OCHOBE. B Heil yunTbIBatOTCA BO3MOXHOCTM Y4eOHOro npeamMeTa B peasivzauum TpeboBaHmWi
®rOC OO0 K nnaHMpyembIM SIMYHOCTHLIM W MeTanpeaMeTHbIM pe3ynbTaTaM 00y4yeHus, a
TaKxKe MeXxnpeLMeTHble CBA3N eCTECTBEHHO-HAaYUYHbIX YYeOHbIX MPeAMETOB Ha YPOBHE OCHOBHO-
ro obuiero obpasoBaHus.

B nporpamme no gwm3snke onpesenstoTCAd OCHOBHbIE LENN U3YYeHNUA (PU3NKM Ha YPOBHe
OCHOBHOro 06ulero 06pa3oBaHus, MnaHWpyeMble pe3y/ibTaTbl OCBOEHWUA Kypca (U3WKKU: NNY-
HOCTHbIe, MeTanpegMeTHbIe, NpeaMeTHble (Ha 6a30BOM YPOBHE).

MporpamMma no ¢M3nKe ycTaHaB/MBAET pacnpefenieHne yyebHoro matepvana no rogam
00yyeHua (no Knaccam), npegnaraet NPUMEPHYHO MOCNeA0BaTe/IbHOCTb U3YYEHUA TEM, OCHO-
BaHHYIO Ha NIOrMKe pa3BUTUA MPeAMETHOro CofepXXaHus U y4yéTe BO3PACTHbIX OCOOEHHOCTEN
obyuaroLmxcs.

MporpamMma no hmsmke MOXeT ObITb MCNOMb30BaHa YYMTENAMM Kak OCHOBA A/11 COCTaB-
NeHnsi CBOMX pabounx nporpamm. INpun pa3paboTke paboyeit nporpaMmmbl

B TEMaTMYeCKOM MNaHWPOBaHWUM [LO/MKHbI ObITb YYTeHbl BO3MOXHOCTU WCMO/b30BaHUSA
3NIEKTPOHHbIX (LMPOBLIX) 06pa3oBaTesibHbIX PECYPCOB, ABMAOLLMXCS YUeOHO-METOANYECKUMU
maTepuanamn (MynbTUMeLMHbIE NPOrpaMMmbl, 3/IEKTPOHHbIE YUYEOHWKM W 3a[a4HUKK, 3NEK-
TPOHHbIE BUBNMOTEKM, BUPTYasibHbIE /1a60paTOPMK, UrPOBbLIE NPOrPaMMmbl, KOMMEKLUN LUGPO-
BbIX 00pa3oBaTe/ilbHbIX PECypCoB), pean3yoLmX ANAAKTUYECKME BO3MOXXHOCTM WH(opMaun-
OHHO-KOMMYHWKaLMOHHbIX TEXHO/IOMUIA, COoAepXKaHue KOTOPbIX COOTBETCTBYET 3aKOHOZATe lb-
CTBY 06 06pa3oBaHuN.

MporpammMa rno (hm3mnke He CKOBbIBAET TBOPYECKYIO MHULMATUBY yunUTeneid 1 npefocTas-
NAET BO3MOXHOCTM [ANA peanm3auuy pasnyHbIX METOAMYECKUX MOAXOLOB K MpernofaBaHuio
(hM3MKK NMPU YCIOBUM COXPaHEHNS 0653aTe/IbHOM YaCcTn CofepXKaHus Kypca.

Kypc ¢u3nkn — cucTeMoobpasyroLLnii Ans ecTeCTBEHHO-HaYUHbIX YYeOHbIX MpeaMeToB,
MOCKOJIbKY (PM3MYECKNe 3aKOHbI /IeXXaT B OCHOBE MPOLECCOB U ABMEHWUIA, U3YyHaeMbIX XUMUEN,
6nonorunen, acTpOHOMMeN 1 (3UYECKO reorpadue.

®Pu3mka — 3T0 NpegMeT, KOTOPbIA He TO/IbKO BHOCUT OCHOBHOW BKNafj B eCTeCTBEH-
HO-HayYHYIO KapTWHY MUpa, HO W NpPeAoCTaB/feT Havbosee AcCHble 06pasLbl MPUMEHEHUS Hay -
HOro MeTofa NOo3HaHWA, TO ecTb Crocoba NoyYeHUs JOCTOBEPHbLIX 3HaHWI 0 Mupe. HakoHel,
(hm3mnka — 3TO NpeAMET, KOTOPbIA Hapsay ¢ APYrMK eCTeCTBEHHO-HaYUYHbIMY NpeamMeTamu 40N-
YKeH AaTb 06yyaroLLuMMca npefcTaB/ieHne 06 yBeKaTelbHOCTU HayYHOro 1UCCnefoBaHns U paso-
CTV CaMOCTOATE/IbHOTr0 OTKPbITUS HOBOTO 3HaHWS.

OfiHa 13 rnaBHbIX 3aga4 (Pr3nyeckoro 0bpasoBaHus B CTPYKType 06LLero obpasoBaHus
COCTOUT B (DOPMUPOBAHUM ECTECTBEHHO-HAYYHOM rPaMOTHOCTU U UHTepeca K Hayke Y OCHOBHOIA
Maccbl 06y4aroLLMXCs, KOTopble B AasibHelLLIeM OyayT 3aHATbl B CaMblX Pa3HOO6pasHbIX chepax
[eATeNbHOCTU. HO He MeHee BaXXHOW 3afiaveil ABNSETCS BbISB/EHME U NOLIOTOBKA TalaHT/IMBbIX
MOJIOAbIX NOAEN 415 NPOLO/MHKEHNA 06pa3oBaHMA U JasibHeliwel NPoecCMOHaIbHON feaTesb-
HOCTM B 00M1aCT €CTECTBEHHO-HaYUHbIX UCCMeA0BaHWI M CO3[4aHMM HOBbIX TexHonormin. Co-
rNacHo MPUHATOMY B MEXAYHapoAHOM COO0OLLEeCTBe oOnpeaeneHuto, «ECTeCTBeHHO-Hay4YHas
rPaMOTHOCTb — 3TO CMOCOBGHOCTb YeNoBeKa 3aHWMaTb aKTUBHYHO TPaXKAaHCKYH MO3WLMI0 MO
06LLECTBEHHO 3HAYMMbIM BOMPOCaM, CBA3aHHbIM C €CTECTBEHHbIMU HayKaMmu, Y ero roTOBHOCTb
MHTEpPecoBaTbCs €CTECTBEHHO-HAyYHbIMU MAEAMU. Hay4yHO rpamOTHbIA 4YeNOBEK CTPEMUTCA



y4yacTBOBaTb B apryMeHTMPOBAaHHOM 06CYXAeHWM NPO6IeM, OTHOCALMXCA K eCTECTBEHHbIM
HayKaM U1 TEXHOIOTUAM, YTO TpebyeT OT Hero criefyroLwmnx KOMNeTeHTHOCTEN:

Hay4YHO OOBACHATbL SBMEHWS, OLEHMBATb M MOHUMATb O0COGEHHOCTM Hay4HOro Mccnego-
BaHUS;

MHTEPNpPEeTNPOBaTh AaHHbIE M UCMO/b30BaTh Hay4Hble A0Kas3aTeNbCTBa [AJ1 NOMyYeHUs
BbIBOZOBY.

M3yyeHne (n3nKM CNOCOBHO BHECTM peluatoluili BKNagL B (hOPMUPOBaHWE eCTECTBEH-
HO-Hay4HOW rpaMOTHOCTI 0BYYHatoLLMXCA.

Llenn unsyyeHns (U3MKM Ha YpPOBHE OCHOBHOIO 06LLero 06pa3oBaHus OMNpeaeneHbl B
KoHuenuuy npenogaBaHust y4ebHoro npegmeta «dusnka» B 06pa30BaTe/lbHbIX OpraHM3aLmsax
Poccuiickoli ®egepauuu, peannsyrowmx 0CHOBHbIE 00LLe06pa3oBaTe/ibHbIe MPOrpammbl, yTBep-
XAEHHOW pelleHnem Konnernn MuHucTepcTBa npocseLeHns Poccuiickort ®epepauun (MpoTo-
kon ot 3 fekabps 2019 r Ne MK-48H).

Llenn n3yyeHns msmkun: npuobpeTeHne nHTepeca U CTPeM/IEHNS 00yHatoLWmMXCs K Hayu-
HOMY M3YYeHWIO NPUPOAbI, PasBUTUE UX UHTENNEKTYabHbIX M TBOPYECKMX CMOCOBHOCTEN; pas-
BUTME NpeACTaBNeHNIn 0 HAYYHOM MeTOoAe Mo3HaHMs U (hopMUPOBaHME UCCNea0BaTeNbCKOro OT-
HOLLUEHUS K OKPY)KAtOLLMM SB/IEHWAM;

(hopMMpOBaHME Hay4yHOr0 MUPOBO33PEHUS KaK pe3ynbTara U3y4YeHUsi OCHOB CTPOEHUS
MaTepumn 1 PyHAaMeHTaNbHbIX 3aKOHOB (13VKMK;

(hopmMmpoBaHMe NPeACTaBNeHUn O PO PU3MKK AN PasBUTUA APYTrUX eCTeCTBEHHbIX
HayK, TEXHUKM 1 TEXHONOTNIA;

pasBMTVE NPeAcTaBneHN i 0 BO3MOXHbIX Chepax 6yayLLei NpodeccnoHanbHON esTenb-
HOCTW, CBSI3aHHOM C (DM3MKOM, NOArOTOBKA K Aa/ibHEMLLEMY 06YUYEHMUIO B 3TOM HarnpaB/ieHUW.

LoCcTXeHne 3TUX LeNieil Ha YpoBHE OCHOBHOMO 06Llero obpasoBaHust 06ecrneymBaeTcs
peLleHneM CreayoLmx 3apaq:

npuobpeTeHne 3HaHUIA O ANUCKPETHOM CTPOEHMU BELLECTBA, O MeXaHUYEeCKUX, TEM0BbIX,
3NEKTPUYECKUNX, MarHUTHbIX N KBaHTOBbIX ABNEHUAX;

npuobpeTeHne YMeHWNIA ONMUCbIBATb N 0OBACHATL (IU3NYECKME ABNEHUS C UCMO/b30BaHM-
€M MONYYEHHbIX 3HaHWIA;

OCBOEHME METOAOB PeLUeHNS MPOCTEMLLIMX PacUETHBIX 3aday C MCMOb30BaHMEM (DU3N-
YECKMX MOZEse, TBOPUECKMNX M MPAKTUKO-OPUEHTUPOBaHHbIX 3ajay;

pa3BUTME YMEHWIA HabNO4ATb NPUPOAHbIE ABNEHUSA W BbINOMHATL OMbITbI, 1ab0paTOpPHbIE
paboTbl N 3KCNEPUMEHTa/IbHbIE UCCNEA0BAHNSA C UCMOb30BaHMEM U3MEPUTENbHBIX NMPUGOPOB;

OCBOEHME NPUEMOB paboTbl C MH(OpMaLMeEn (PU3NYECKOTO COAEPXaHWs, BKIOYas WH-
(hopmaLmio 0 COBPEMEHHBIX AOCTUXEHUAX (DU3NKKN, aHA/IM3 U KPUTUYECKOE OLeHMBaHME MHGOp-
Maumu;

3HaKOMCTBO CO cthepaMu NPoeccUOoHaIbHOW AeATENbHOCTH, CBSA3aHHBIMU € (DU3MKOW, 1
COBPEMEHHbLIMMN TEXHOMOMUAMWN, OCHOBAHHbLIMMW Ha JOCTMXKEHUSAX (IM3NUECKOI HayKM.

O6Lee yncnoyacoB, PeKOMEHA0BAHHbIX 419 N3YYeHNs PU3NKN  Ha 6a30BOM YPOBHE, —
238 yacoB: B 7 Knacce — 68 yacoB (2 Yaca B Hefient0), B 8 Knacce — 68 yacoB (2 yaca B Heento),
B 9 Knacce — 102 yaca (3 yaca B Hefje/to).

B nporpamme npegycMOTpeH pe3epB y4eOHOr0 BPEMEHM B 7—8 Knaccax, M NOBTOPUTESb-
HO-06006LatoWmniAi Mogynb B 9 Kacce, KOTOpble Y4MTe/lb MOXET WMCNo/b30BaTb MO CBOEMY
YCMOTPEHMIO.

Conep:xanue 00y4yenusi B 7 Kiaacce.

Pa3gen 1. ®u3mka n eé posib B MO3HAHMN OKPY>KatoLLEro MuUpa.

dunsmnka — Hayka o npupoge. AsneHus npupodbl (MC). ®dusnyeckume SBNeHNN: MexaHUYe-
CKMe, TENO0BbIE, 3NIEKTPUYECKME, MArHUTHbIE, CBETOBbIE, 3BYKOBbIE.

Pun3nyeckme BeNMUMHbI. 3MepeHne Grnsnyecknx sennunH. ®usmyeckune npuoopsl. rMo-
rPeLIHOCTb U3MepeHnin MexayHapoHas cucTema efuHuL,

Kak usnka v gpyrve eCTeCTBEHHbIE HAyKM U3y4atoT MPUpPoLY.
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EcTecTBEHHO-Hay4HbIli METOA NO3HaHUA: HabMoAeHWe, NOCTAHOBKA HAyYHOr0 BOMPOCA,
BbIBWKEHME TUMOTE3, 3KCMEPUMEHT MO MPOBEPKe rnnoTe3, 06bACHEHWE HabNOLaeMOro sBse-
HWs. OnucaHne PU3NYECKNX SBMEHNI C MOMOLLI0 MOAENENA.

JeMoHcTpaunn.

MexaHW14ecKue, TEMNoBble, 3/IEKTPUYECKME, MAarHUTHbIE, CBETOBbIE AB/IEHNS.

dusmyeckne npubopbl 1 npoueaypa NPSMbIX U3MEPEHWUIA aHAIOrOBbIM U LM(POBLIM
npruoopom.

JNabopaTopHble paboTbl U ONbITHI.

OnpefeneHvie LeHbl feneHns WKabl U3MepUTeNbHOro nprubopa.

3mepeHmne pacCTOAHNIA.

3mepeHne 06bEMA XXMAKOCTM N TBEPLOrO TeNa.

OnpefeneHvie pasMepoB MasibIX Ten.

V3mepeHune Temnepatypbl NPy NOMOLLM XXMAKOCTHOIO TePMOMETPA U JaTumKa Temnepa-
Typbl.

MpoBeseHve nccnefoBaHNA Mo NPOBePKe rMnoTesbl: Aa/IbHOCTb MOMETA LWapUKa, MyLeH-
HOr0 roOpU30HTa/ILHO, TEM 60/bLLIE, YeM 6O/bLLIE BbICOTA MYCKA.

Pa3gen 2. lNMepBoHaYanbHble CBEEHNSA O CTPOEHNM BELLECTBA.

CTpoeHue BeLlecTBa: aToMbl M MOJMEKY/bI, UX pasmepbl. OnbIThbl, fOKa3blBatOLne AunC-
KpeTHOe CTPOEHMeE BELLECTBA.

[BvxeHve vacTu, BelecTBa. CBA3b CKOPOCTY ABUXKEHWS YaCTUL, C TEMMEPaTypou.

BpoyHOBCKOe ABWXeHWe, anddysuns. Banmogeinctsme yacTul, BeLlecTBa: NPUTSXKEHWE
N OTTa/IKMBaHNe.

ArperaTHble COCTOSIHUA BELLECTBa: CTPOEHMWE ra3oB, XXWUAKOCTeN 1 TBEPAbIX (Kpuctanin-
yeckux) Ten. B3anmocBsA3b MeXay CBOMCTBaMM BELLECTB B PasHbIX arperaTHbIX COCTOSAHUSAX U UX
aTOMHO-MO/EKYNAPHBIM CTPoeHneM. OCO6eHHOCTY arperatHbIX COCTOSHWIA BOABbI.

JeMoHcTpauunn.

HabntofeHne 6pOYHOBCKOrO ABVKEHWS.

HabntogeHne gupdysuu.

HabntofeHne ABMeHNIA, 06BACHAIOLWMNXCA NPUTSHIKEHUEM UM OTTAJIKMUBAHWEM YacTuL, Be-
LLIecTBa.

JNabopaTopHble paboThbl M OMNbIThI.

OueHKa anameTpa aToMa MeTo0M PAAoB (C UCNO/b30BaHNEM (hoTOrpapuii).

OnbITbI N0 Hab/OAEHMIO TEMNIOBOIO PaCLUMPEHNS ra3os.

OnbITbl N0 06HAPYXKEHWNIO AEACTBUSA CUM MOJSIEKYNSAPHOTO MPUTSHKEHNS.

Pasgen 3. [IBUXKEHME 1 B3aMMO/ENCTBIME TEN.

MexaHn4yeckoe ABWKeHWe. PaBHOMepHOe M HepaBHOMepPHOe [ABMKeHue. CKOpOCTb.
CpefHss CKOPOCTb MpY HEPaBHOMEPHOM ABVXXEHUW. PacyéTt nyTu 1 BpeMeHW ABVKEHUS.

FBneHne NHepumn. 3aKoH MHepumn. B3aumogeincTeme Ten Kak npuymMHa N3MeHeHus CKo-
pOCTW ABMXKEHWA Tef. Macca Kak Mmepa MHepTHOCTY Tena. MnoTHoCTb Bewectsa. CBA3b NIOTHO-
CTW C KOSIMYECTBOM MOJIEKY/ B eiMHNLLE 06bEMA BELLECTBA.

Cuna Kak xapakTepucTuKa B3ammogeincTauns Ten. Cuna ynpyroctu u 3akoH Nyka. M3ve-
peHVe CUbl C MOMOLLbIO AMHAMOMETPA. HBNEHME TATOTEHMS U CUa TSHKECTU. Cuna TAXKECTU Ha
apyrmx nnaHetax (MC). Bec Tena. HeBecoMocTb. CrioXeHWe CWA, HanpasfieHHbIX MO OAHOM
NpAMoii. PaBHogelcTByrOWas cni. Cuna TpeHus. TpeHne CKONbXKEHNS U TPeHWe MoKos. TpeHue
B npupoge n TexHnke (MC).

JeMoHcTpauuun.

HabntofeHne MexaHMYecKoro ABMXXeHUS Tena.

3mepeHne cKopocTy NPSAMONIMHEAHOTO ABUXKEHMS.

HabntosfeHne SBneHNs NHepLUmn.

HabntoeHne n3MeHeHs CKOPOCTW NPU B3aMMOAENCTBUM Te.

CpaBHeHMe macc Nno B3aMMOLENCTBUIO TeN.

CnoxxeHue cun, Hanpae/eHHbIX N0 O4HON NPAMOWN.



JTabopaTopHble paboTbl M OMNbITbI.

OnpegenieHre CKOPOCTM PaBHOMEPHOrO ABMXKEHWA (LLapuKa B XWUAKOCTWU, MOAENN 3/eK-
TPMYECKOr0 aBTOMOOWNA 1 TaK fasee).

OnipepeneHvie cpefHein CKOPOCTM CKOMbXEHWS 6pycka WM Liapuka Mo HaK/IO0HHON
MIOCKOCTW.

OnpegfeneHvie NIOTHOCTY TBEPLOrO Tena.

OnbITbl, [EMOHCTPUPYIOLLME 3aBUCUMOCTb pPacTsHKeHus (Ledopmauun) Mpy>XuUHbI OT
MPUNOXKEHHON CUSTbI.

OnbITbl, AEMOHCTPUPYIOLLIE 3aBUCMMOCTb CUJIbl TPEHUA CKOJSIbXXEHUA OT Beca Tefla U Xa-
paKTepa ConpuKacaroLLmMxca NOBEPXHOCTEI.

Pasgen 4. [JaBneHve TBEPAbIX TN, XXUAKOCTEN 1 rasos.

[JasneHune. Cnocobbl YMeHbLUEHUA U YyBeIMYeHUS AaBfieHuns. [asneHve rasa. 3aBucu-
MOCTb [aB/ieHns rasa ot 06bEMa, TemnepaTypsbl. [Nepefava faBneHNs TBEPAbIMU Tenamu, Xua-
KOCTAMU 1 razamu. 3akoH lNackand. MNHeBMaTnyeckre MallnHbl. 3aBUCUMOCTb [aBNeHUS XNLKO-
CTW OT rnybuHbl. MnapoctaTuyecknii napagokc. CoobLuarowmecs cocyapl. Mmapasnmyeckmne me-
XaHU3Mbl.

ATmocepa 3emnn 1 atmocepHoe fasrieHue. TpUUMHbI CYLLECTBOBAHWSA BO3L4YLUHON
060/104kM 3emnn. OnbIT Toppuyennn. MamepeHne aTMOCHEpPHOro AasnieHns. 3aBUCUMOCTb at-
MOC(EPHOTO [aBfieHNs OT BbICOTbI Haf, YpoBHeM Mops. Mpunbopbl A4ns N3MepeHus aTMocgepHo-
ro faBfieHus.

[elicTBre XXNAKOCTM 1 rasa Ha Norpy>xéHHoe B HUX Teno. BbiTasikmBarowas (apxmmeso-
Ba) cuna. 3akoH Apxumega. NnasaHune Ten. Bo3gyxoniasaHue.

JeMoHcTpauuun.

3aBMCMMOCTb [jaB/ieHns rasa ot Temneparypbl.

Mepepaya AaBneHUs XXUAKOCTbIO 1 rasom.

CoobuaroLupmecs cocyapl.

M'mapaBnnyeckmin npecc.

MposiBNneHne AenCcTBUS aTMOCKHEPHOr0 AaBNeHNS.

3aBMCMMOCTb BbITa/IKMBatOLLel CU/ibl OT 06bEMA MOrPY>XKEHHOIN YacTu Tena W NJIOTHOCTU
YXNAKOCTW.

PaBeHCTBO BbIT/IKMBAIOLLEN CUIbl BECY BbITECHEHHOW YXMUAKOCTW.

Ycnosue nnasaHus Ten: naaBaHWe Wamn NorpyXXeHue Tes B 3aBUCUMOCTM OT COOTHOLLe-
HWS NNOTHOCTEN Tena v XUAKOCTH.

JNabopaTopHble paboThbl M OMNbIThI.

WccnepoBaHue 3aBMCMMOCTM Beca Tefia B BOJe 0T 06bEMa NOrpy>XEHHOM B XMAKOCTb Ya-
CTW Tena.

OnpefeneHvie BbITA/IKMBAIOLLEN CW/bl, LEACTBYIOWEN Ha Teno, NMOrpy>XEHHoe B XWA-
KOCTb.

MpoBepKa He3aBUCMMOCTY BbITa/IKUBAIOLLEN CU/TbI, AEACTBYHOLLEN Ha TEO B XXMAKOCTH,
OT Macchl Tena.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITA/IKMBAIOLLEA CW/bl, AEVACTBYHOLLEN Ha
Tes0 B XXMAKOCTU, OT 06bEMA MOTPY>KEHHOW B XXMAKOCTb YacTu Tena U OT MAOTHOCTM XXUAKOCTU.

KoHcTpyvpoBaHve apeoMeTpa WM KOHCTPYMPOBaHWE IOLKW U OMnpefenieHne eé rpyso-
NOABLEMHOCTM.

Pasgen 5. PaboTta 1 MOLWHOCTb. QHEPrus.

MexaHunyeckas pabota. MOLLHOCTb.

MpocTble MexaHM3Mbl: pblyar, 610K, HaKIOHHasA NI0CKOCTb. MpaBunIo paBHOBECUSA pblya-
ra. MNMpuymMeHeHne npasunna paBHOBECUS pblyara K 6/10Ky. «30/10T0e NpaBunio» mMexaHuku. K
MPOCTbIX MeXaHU3MOB. MPOCTble MeXaHN3Mbl B ObITY U TEXHUKE.

MexaHunyeckas aHeprus. KuHetuueckas u noTeHuuanbHas aHeprus. pespalyeHve oj-
HOro BMAa MEXaHWYECKON 3HEPT X B APYroii. 3aKOH COXPaHEHWS 3HEPTUM B MEXAHUKE.

JeMoHcTpauuun.



MprMepbl NPOCTLIX MEXaH3MOB.

JTabopaTopHble paboTbl M ONbITHI.

OnpepeneHve paboTbl CUbI TPEHUS NPU PaBHOMEPHOM [BMXKEHWUW Tena MO rOpu30H-
Ta/bHOW NMOBEPXHOCTW.

WccneposaHue ycnoBuii paBHOBECHS pblyara.

N3mepeHune KM/, HakNIOHHOW NNOCKOCTW.

3yyeHne 3aKoHa COXpaHeHWsi MEXaHUYECKOI 3Hepruu.

Conep:xanue o0yuenus B 8 kiacce.

Pasgen 6. Tennosble ABMEHUS.

OCHOBHbIe NOMOXKEHWSI MOIEKYNSPHO-KMHETUYECKOI TeOopMK CTPOeHNs BellecTBa. Macca
N pa3mepbl aTOMOB M MOJIEKYN. ONbIThbl, NOATBEPXAAOLLME OCHOBHLIE MOMOXEHUA MONeKynsap-
HO-KWHETNYECKOI TeOpUMN.

Mogenun TBEpAOro, XXUAKOro MU razoobpasHoro CoCTOsHWUIA BelecTsa. Kpuctannmyeckme
1 amopHble Tena. O6bACHEHNEe CBOMCTB ras30B, XXNAKOCTEN W TBEPAbIX Te/T HA OCHOBE MONOXe-
HUI MONEKYNAPHO-KMHETUYECKON Teopun. CMaumBaHMe W KanuanspHble siBNeHUs. TensioBoe
PacLLMPEHME U CXaTKe.

Temnepatypa. CBA3b TemMnepaTypbl CO CKOPOCTLIO TEM/IOBOr0 ABMXKEHUSA YaCTULL.

BHYTpeHHss aHeprus. Cnocobbl N3MeHEHWS BHYTPEHHEW 3Heprnn: Tenaonepegada v co-
BepLUeHMe paboTbl. Buabl Tensonepefaymn: Ten0MNPOBOLHOCTb, KOHBEKLMSA, U3/TyHEHNE.

KonnyecTtBo TensioTbl. YenbHasa TenjoéMKOCTb BellecTBa. TernnoobmMeH W TensioBoe
paBHOBeCMe. YpaBHeHVe TensaoBoro 6anaHca. lNnasBneHne n OTBepAeBaHUe KPUCTa/IMYECKNX
BELLECTB. YAenbHaa TennoTa nnasneHus. MNapoobpasoBaHne W KoHAeHcauums. cnapeHune (MC).
KuneHue. Y aenbHasa Tennota napoobpasoBaHus.

3aBMCUMOCTb TeMMEePaTypbl KUMEHNA OT aTMOCKEPHOIO AaB/IEHUS.

BnaxxHoCTb Bo3ayxa.

SHeprua TonAuea. Y efnbHasa TenaoTa cropaHus.

MpuHUMNbI paboTbl TennoBbIX aAsuratenein KM tennosoro gsuratens. Tennosble ABU-
raTenun v 3awmta okpyxxatowen cpebl (MC).

3aKOH CoXpaHeHMs 1 NMpeBpaLLeHns aHeprum B Teniosbix npoueccax (MC).

JeMoHcTpauuun.

HabntoeHne 6pOYHOBCKOrO ABVKEHWS.

HabntogeHne gudysun.

HabntofeHne SBNeHNIA CMaumBaHNA U KanuIAapHbIX SBIEHWN.

HabntofeHve Tenn1oBoro paclumMpeHuns Ten.

3meHeHWe faBneHns rasa npy n3MeHeHU 06bEMa U HarpeBaHUn W OXNaXKAEHWN.

MpaBuna n3mepeHnsa TemnepaTypsbl.

Buabl Tennonepesayu.

OxnaxzeHvie npy coBepLUeHNN PaboThl.

HarpesaHue npu coBepLUeHn paboTbl BHELLIHUMUW CUMaMU.

CpaBHeHVe TeNI0EMKOCTEN Pa3/INYHbIX BELLECTB.

HabntogeHne KuneHms.

HabnofeHvre NocTosHCTBA TeMMNepaTypbl MPU NIaBIeHUN.

Mogenu TensoBbIX ABUraTenen.

JTabopaTopHble paboTbl M OMNbITbI.

OnbITbl N0 06HAPYXXEHNIO AEACTBUSA CU MOJSIEKYNSAPHOIO MPUTSHKEHNS.

OnbITbl N0 BbIPaLLVBaHNIO KPUCTANI0B NMOBAPEHHON COMM UK caxapa.

OnbITbl N0 HabOAEHMIO TEMNIOBOrO PaCLLUMPEHNA ra30B, XNLKOCTER U TBEPABIX Ten.

OnpepeneHvie faBneHns Bo3ayxa B 6a/ioHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb [aB/IEHNA BO3AyXa OT ero 06béma W Harpesa-
HWNA NN OXNXKOEHWS.



MpoBepKa rmnoTesbl IMHENHOW 3aBUCUMOCTU 4/INHBI CTONBUKA XXMAKOCTU B TEPMOMET-
pUYecKoi TpyoKe OT TeMnepaTtypbl.

HabnoaeHne n3MeHeHUs BHYTPEHHEW 3Heprum Tena B pesynbTate Tenaonepesayn u pa-
60Tbl BHELLHWX CWN.

WccnepoBaHue sBneHNs Tenioo6mMeHa Npy CMeLLMBaHUI XONIOAHON U ropsyeli BOAbl.

OnpefeneHve KoNNYecTBa TENOTbI, NOMYYEHHOro BOLOW NP TEN006MeHe C HarpeTbiv
MEeTaTMYECKUM LIUNNHAPOM.

OnpegeneHve yaenbHOW TeMI0EMKOCTY BELLECTBA.

VccneposaHuve npotecca ncnapeHus.

OnpefeneHre OTHOCUTE/IbHOM BIAXKHOCTY BO3AyXa.

OnpepeneHvie yaenbHOR TenN0Tbl NNaBNEHNS NbAa.

Pasfen 7. SneKTpuyeckmne U MarHUTHbIE ABEHUA.

AnekTpusaums Ten. [Ba poja 3NeKTPUUECKUX 3apsaoB. B3avMogeicTBue 3apsiKeHHbIX
Ten. 3akoH KynoHa (3aBUCUMOCTb CUJbl B3aMMOAENCTBUSA 3apSXKEHHbIX TeN OT BE/IMYMHLI 3aps-
[0B 1 PacCTOSAHUSA MeXay Tefiamu).

AnekTpryeckoe nose. Hanps>kEHHOCTL 3N1eKTpMyeckoro nond. MpuHumMn cynepnosnuun
3NEKTPUYECKUX NoNeit (Ha Ka4eCTBEHHOM YPOBHE).

HocuTenn anekTpuyeckmx 3apsfoB. DNEeMEHTapHbIA 3NeKTpUYecKnin 3apsg. CTpoeHue
atoma. MpoBOAHUKM U AN3NEKTPUKN. 3aKOH COXPaHEHUS 3/1eKTPUYECKOrO 3apsja.

DNEKTPUYECKUIA TOK. YCNOBUA CYLLECTBOBAHUS 3MEKTPUYECKOro ToKa. VICTOUYHMKKM Mo-
CTOSAHHOIO TOKa. [1eCTBMS 3NeKTPUYECKOro ToKa (TennoBoe, XMMUYECKOe, MarHUTHOE). Jnek-
TPUYECKMNIA TOK B XXMAKOCTAX U rasax.

AnekTpuyeckas uenb. Cuna Toka. INeKTpuyeckoe Hanps>keHne. ConpoTuBieHME Mpo-
BOLHMKa. Y [ie/lbHOe COMpOoTMBEHME BellecTBa. 3akoH Oma Ans yvacTka uenwu. NocnefosaTesb-
HOe ¥ napannefnbHoe CoeaNHEHNe NMPOBOLHUKOB.

PaboTa 1 MOLLHOCTb 3/IEKTPMYECKOro Toka. 3akoH [hxoyna—/leHua. dnekTpuyeckue Lenu
M NOTPeOUTENN 31EKTPUYECKOM 3HEPTUM B BbITY. KOPOTKOE 3aMblKaHMe.

MOCTOSAHHbIE MarHUTbl. B3anmofeincTeme MOCTOSAHHbIX MarHMToB. MarHuTHOe none.
MarHuTHoe nosne 3eMn 1 ero 3HaveHue Ang XXnU3HN Ha 3emne. OnbIT 3pcTefa. MarHuTHoe none
3NEKTPUYECKOr0o ToKa. MpuMeHeHre 31eKTPOMarHUTOB B TEXHUKE. [leCTBMEe MarHUTHOMO Nons
Ha NPOBOAHWK C TOKOM. OMIEKTPOABUraTeNlb MOCTOAHHOIO TOKa. VIcnosib30BaHWe 3/1eKTPOABUTa-
Tefleil B TEXHUYECKMX YCTPONCTBAX 1 Ha TpaHCMopTe.

OnbITbl Papagest. ABNeHNe 3NEKTPOMArHUTHON UHAYKUMK. MpaBuno JleHuya. dnekTpore-
HepaTtop. Crnocobbl NOMYyYeHNs 3NEKTPUYECKOW SHEPTUN. DNEKTPOCTAHLMN HA BO30OHOBISAEMbIX
NCTOUYHMKAX 3Heprum.

JeMoHcTpauuun.

AnekTpusauna Ten.

[1Ba pofia aneKTpUYecKmX 3apaoB 1 B3aMOAECTBIE 3apSXKEHHbIX Ten.

YCTPONCTBO U AelCTBME 3/1eKTPOCKOMa.

AneKTpocTaTnyeckas MHAYKLUA.

3aKOoH COXpaHeHUs 3N1eKTPUYECKIMX 3aps0B.

[MPOBOAHVIKM N [N3NIEKTPUKN.

MogenupoBaHue CUOBbIX IMHWIA 3NEKTPUYECKOrO NONS.

MCTOYHMKM MOCTOSAHHOIO TOKaA.

[LelicTBNA 3N1eKTPUYECKOr0 TOKa.

DNEKTPNYECKUNIA TOK B XXMAKOCTU.

["a30BbIii paspsgs.

3mepeHwue cusibl ToKa aMnepMeTpoM.

I3mepeHne 3NeKTPUYECKOro Hanps»XeHus BOSIbTMETPOM.

PeocTaT 1 marasvH CONpPOTUB/IEHNI.

B3avmogeiicTBMe NOCTOSAHHbIX MarHWTOB.

MogenvposaHne HeEBO3MOXXHOCTU pa3genieHns NoaKCOB MarHuTa.



MogenvmpoBaHue MarHUTHbIX NOEA NOCTOAHHbLIX MarHUTOB.

OnbIT 3pcTesa.

MarHuTHoe none ToKa. SNeKTPOMarHuT.

[elicTBre MarHUTHOrO Mo/st Ha MPOBOAHMNK C TOKOM.

AneKTpoasuraresib NOCTOAHHOIO TOKa.

WccnefoBaHne ABNEHWS 3NEKTPOMAarHUTHOM UHAYKLUNN.

OnbITbl Papages.

3aBMCMMOCTb HanpasfeHNa MHAYKLMOHHOIO TOKa OT YC/I0BUIA ero BO3HUKHOBEHUS.

SNeKTporeHepaTop NOCTOAHHOIO TOKa.

JNabopaTopHble paboTbl U ONbITHI.

OnbITbl N0 HaGMIOAEHMIO 3NEKTPU3ALMI TeN MHAYKLMEN U NPY CONPUKOCHOBEHNN.

WccnenoBaHme geiicTBIUA 31EKTPUYECKOr0 MO/ HAa NPOBOLHUKN U AN3NEKTPUKN.

C6opka 1 npoBepka paboTbl 31EKTPUYECKOIA Lien NOCTOSAHHOIO TOKa.

3mepeHve 1 perynmpoBaHue Cusbl TOKa.

i3mepeHve 1 perynmpoBaHmne HanpsxeHus.

VccnepgoBaHme 3aBUCUMOCTYM CUJTbl TOKA, UAYLLETO Yepe3 pesncTtop, OT COMpPOTUMBIEHUS
pe3nCcTopa 1 Harps>KeHNa Ha pPe3ncTope.

OnbITbl, JEMOHCTPUPYIOLLME 3aBUCMMOCTb 3/1IEKTPMYECKOr0 CONPOTUB/IEHNA MPOBOAHU-
Ka OT ero A4/IMHbI, NNOLWaaN NomnepevyHoro ce4YeHns 1 MaTepuana.

MpoBepKka npasuia CNOXEHUS HaMPsHXKeHWn NpW MocneaoBaTe/lbHOM COeAUHEHUN ABYX
PEe3nCTOPOB.

MpoBepka npasusa 4ns CUbl TOKA NPU NapasinenbHOM COeJMHEHUN Pe3NCTOPOB.

OnpegeneHvie paboTbl 3IEKTPUYECKOr0 TOKA, UAYLLEro Yepes pe3ncTop.

OnpefeneHre MOLLHOCTY 3/1EKTPUYECKOT0 TOKA, BblAeNSeMO Ha Pe3ncTope.

VccnepoBaHme 3aBUCUMOCTUM CUfIbl TOKa, MAYLLEr0 Yepe3 NaMnoyKy, OT Harps>kKeHus Ha

Hei.

OnpepeneHve K[ Harpesatens.

WccnenoBaHme MarHMTHOMO B3aUMOAENCTBMS MOCTOAHHbIX MarHUTOB.

V3yyeHvne MarHMUTHOrO Nons MOCTOSHHLIX MarHUTOB MPU UX OO0beAUHEHUN W pasfene-
HUW.

WccnefoBaHne feiicTBUA 3/1EKTPUYECKOr0 TOKA HA MArHUTHYIO CTPESIKY.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb CWU/Ibl B3aMMOJENCTBUA KaTyLKN C TOKOM U
MarHuTa OT CWU/Ibl TOKA U Hanpas/ieHNs TOKa B KaTyLLKe.

M3yuyeHve 1eNCTBMS MarHUTHOrO Nos Ha MPOBOAHMK C TOKOM.

KOHCTpynpoBaHue 1 nsyyeHue paboTbl 3N1IEKTPOABUTaTENS.

N3amepeHne KM/ anekTpoasuratesisHoM YCTaHOBKMW.

OnbITbl MO UCCNEA0BAHUIO ABNEHMS 3/1EKTPOMArHUTHOM MHAYKUMW: UCCNeaoBaHmne n3mMe-
HEHWIA 3HAYEHNS N HanpaBNeHNUs NHAYKLMOHHOTO TOKa.

Coaep:xanue o0yuenus B 9 kiacce.

Pasgen 8. MexaHunyeckue ABMeHus.

MexaHunyeckoe fBuxeHve. MaTepuanbHas Touka. Cuctema OTCYéTa.

OTHOCMTENbHOCTb MEXAHNYECKOr 0 ABMKEHNS. PaBHOMEPHOE NPSMOIMHENHOE ABUXXEHME.
HepasHOMepHOe NpsiMonvHeiiHoe ABvKeHue. CpefHsAs U MIHOBEHHAas CKOPOCTb Tesla npu He-
paBHOMEPHOM [ABVXKEHUMN.

YcKopeHue. PaBHOYCKOpPeHHOE NpsIMONIMHeHOoe ABuXeHue. CBobogHOoe nageHune. Onbl-
Tbl ["anunes.

PaBHOMEpPHOE ABVKEHME MO OKPYXXHOCTU. Meprog 1 yactoTta obpalyeHus. JInHeiHas
yrnosas CKOpocTu. LIeHTpoCTpeMuTe/IbHOE YCKOPEeHNe.

MepBblii 3aKOH HbtOTOHA. BTOpoi 3akoH HbloTOHA. TpeTuid 3akKoH HbtoToHa. MpuHLmMN
Cynepnosnuum cun.



Cuna ynpyrocTtu. 3akoH N'yka. Cuna TpeHus: cuia TPEHUS CKOJIbXXEHUSA, Cla TPEHUSA Mo-
KOf, Apyrue BUAbl TPEHUS.

Cuna TsXeCTu 1 3aKOH BCEMUPHOIO TArOTEHMS. Y CKOpeHne CBOGOAHOMO NajeHus.

AswxkeHune nnaHeT Bokpyr ConHua (MC). NMepBas KocMUYecKas CKOPOCTb. HeBecoMOCTb
N Neperpysku.

PaBHOBeCHe mMaTepuasibHON TOUKKU. ABGCONIOTHO TBEPLOE Teno. PaBHOBeCKHe TBEPAOro Te-
na ¢ 3aKpenéHHOM ocblo BpalleHNs. MOMeHT cunbl. LIeHTp TSXecTu.

Wmnynec Tena. MismeHeHne umnynbca. IMnynbCe cuibl. 3aKOH COXpPaHeHUs UMMY/bCa.
PeakTuBHoe agmxeHne (MC).

MexaHunyeckaa paboTta M MOLLHOCTb. PaboTa cun TSXecTun, ynpyroctu, TpeHus. Ceasb
3Heprum n paboTbl. MoTeHLManbHas 3Heprus Tena, NoLHATOro Haj MoBepXHOCTbIO 3eMnu. Mo-
TeHUMa/lbHas 3HEpPrus CKaton Npy>XuHbl. KnHeTuueckas aHeprus. TeopemMa O KUHETUYECKOW
3HEPrumn. 3aKOH COXPaHEHNs MeXaHN4YeCKOo SHepruu.

JeMoHcTpaunn.

HabntofeHne MexaHM4eCKoro ABMXXeHUS Tefla OTHOCUTENbHO PasHbIX Ten OTCYETa.

CpaBHeHVe NyTein 1 TPaeKTOPUIA ABVXKEHMSI OAHOMO 1 TOrO XKe Tefla OTHOCUMTENbHO pas-
HbIX Te/ OTCYéTa.

3mepeHne CKOPOCTU N YCKOPEHWS NPSMOIMHEAHOTO ABUYXXEHUS.

WccnenoBaHme Npyu3HaKoB PaBHOYCKOPEHHOT O BUXKEHNS.

HabntofeHve ABYKEHNA Tenla No OKPY>KHOCTH.

HabntofeHne mMexaHWYecKUX ABMIEHWI, NPOUCXOAALLUMX B CUCTEME OTCYETA «TenexkKa»
npu eé paBHOMEPHOM W1 YCKOPEHHOM [BMXXEHUN OTHOCUTENbHO KabuHeTa (U3NKN.

3aBMCMMOCTb YCKOPEHUA Tefla 0T Macchl Tena v [eiCTBYIOLLEN Ha Hero CUnbl.

HabntofeHne paBeHCTBa CU NPU B3aMOAECTBUN Ter.

13meHeHWe Beca Tenia npy YCKOPEHHOM [BVXXEHUN.

Mepepaya MMMynbca NPW B3aMOLEACTBUN Ter.

Mpeobpa3oBaHWs 3HEPTUM NPU B3aMMOAECTBUM Te.

CoxpaHeHune nmnynbca NPy HeYnpyrom B3aMmoAencTBUN.

CoxpaHeHune nmnysnbca Npy abContoTHO YNPYroM B3auMoLenCcTBun.

HabnofeHve peakTUBHOIO ABUKEHUS.

CoxpaHeHne MexaHN4YeCKOon aHeprum npy cBO6OLHOM MafeHUN.

CoxpaHeHne MeXaHNYeCKON 3Heprumn Npu ABVXKEHUW Tena Nog AeiCTBUEM NPYXUHbI.

JTabopaTopHble paboTbl M OMbIThI.

KoHCTpyvpoBaHue TpakTa /19 pa3roHa u fasibHeiero paBHOMEPHOI0 ABVKEHUS Lapn-
Ka NN TENEXKMN.

OnpepfeneHve cpefHein CKOPOCTU CKOMbXeHUst Gpycka Wav [BWKEHWS Llapuka no
HaKNOHHOM NIOCKOCTMW.

OnpefeneHvie YCKOPeHUs Tena npu paBHOYCKOPEHHOM [BVXXEHUW MO HaK/IOHHOW nJoc-
KOCTH.

WccnefoBaHne 3aBMCUMOCTM MYTWM OT BPEMEHWU MPY PaBHOYCKOPEHHOM [ABVKeHUM 6e3
Hava/IbHON CKOPOCTHU.

MpoBepka runoTesbl: ecnn Npyu PaBHOYCKOPEHHOM [BWKEHUM 6e3 HavaslbHOW CKOPOCTU
MYTN OTHOCATCA KakK psAg HEYETHbLIX YMCesl, TO COOTBETCTBYHOLLME MPOMEXYTKN BPEMEHU OAMHa-
KOBBbI.

VccnepgoBaHme 3aBUCMMOCTU CUbl TPEHUSA CKOMBXXEHUA OT CWU/bl HOPMa/IbHOrO [aBrie-
HUS.

OnpepeneHve KO3MULMEHTA TPEHUA CKOMBXKEHNS.

OnpefeneHne XXECTKOCTN NPY>XKMHbI.

OnpepeneHve paboTbl CU/IbI TPEHUSA MPU PaBHOMEPHOM [BVMXKEHWMW Tena Mo ropu30H-
TaJIbHOI MOBEPXHOCTW.

OnpegeneHvie paboTbl CUAbl YNPYrocTy Npyu NoAbEME rpysa C MCMo/b30BaHWEM HEro-
[BVKHOIO 1 NOABMXHOIO 6/T0KOB.
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V13yyeHne 3aKOHa COXpaHEHWUS IHEPTUN.

Pasgen 9. MexaHn4yeckue KonebaHus 1 BOSHbI.

KonebatenbHoe ABvXeHne. OCHOBHbIE XapaKTepPUCTUKN KonebaHWi: nepuog, 4acTtoTa,
amnantyga. MatemaTuyecKuin U NPYXMHHbIA MasTHUKK. [peBpalleHne aHeprum npu Koneba-
TENbHOM ABWXEHUW.

3aryxatoume KonebaHuns. BbiHY>KAeHHble KonebaHns. Pe3oHaHC. MexaHNYecKme BOSHbI.
CBoilCcTBa MeXaHNYeCKMX BOJH. MpofonbHbIE U NONepeyHble BOMHBI. [ MHa BOMHbI U CKOPOCTb
eé pacnpocTpaHeHusi. MexaHU4ecKne BOSTHbI B TBEPAOM Tese, ceicMmmyeckme BosiHbl (MC).

3BYK. [POMKOCTb 3BYKa U BbiCOTa TOHa. OTpaxkeHe 3ByKa. IHPPa3BYK U yNbTPa3ByK.

JeMoHcTpauunn.

HabntoaeHune konebaHuii Ten Nog AeiCTBUEM CUNMbI TSHKECTU U CUMbI YNPYTOCTK.

HabnogeHune konebaHuii rpy3a Ha HATU U Ha NPYXKWHe.

HabntoaeHune BbIHY>KAEHHbIX KOebaHWin 1 pe3oHaHca.

PacnpocTpaHeHve NPOAO0/IbHbIX Y NOMEPeYHbIX BOSH (Ha MOAENHN).

HabntosieHne 3aBUCMMOCTH BbICOTbI 3BYKa OT YacTOTbl.

AKYCTUYECKWNIA PE30HAHC.

JNabopaTopHble paboTbl M OMNbITbI.

OnpefeneHve 4acToTbl U Neproga KonebaHnii MaTeMaTUyecKoro MasTHUKa.

OnpepfeneHvie 4acToTbl U Nepuofa KonebaHnin NPY>KUHHOTO MasTHUKA

WccnenoBaHme 3aBUCMMOCTI Nepuofa KonebaHnii NoABELLEHHONO K HATK rpy3a OT Anun-
Hbl HUTW.

WccnefoBaHme 3aBUCMMOCTU nepuoda KonebaHuii MPY>XMHHOro MasTHMKa OT Macchl

rpysa.
MpoBepka HE3aBNCMMOCTU Neproaa KonebaHwuii rpysa, NOABELLEHHOTO K HATW, OT Macchl

rpysa.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTL Nepuoga KonebaHuin Npy>XMHHOro MasTHUKa
OT MaccChbl rpy3a 1 XECTKOCTU MPY>KMHbI.

V3mepeHve yCKOpeHusi CBO60AHOI0 najeHus.

Pa3pen 10. 2neKTpoMarHUTHOE None U 3NEKTPOMarHUTHbLIE BOJTHbI.

ANeKTpoMarHMTHOe Mose. ONEKTPOMarHUTHbIE BOJHbI. CBOWCTBA 3/1EKTPOMArHUTHbIX
BO/IH. LLIKana aneKTpoMarHUTHbIX BOJH. MCM0/Ib30BaHNE 3/1EKTPOMArHUTHBLIX BOJSIH A1 COTOBOM
CBSA3N.

AnekTpomarHmMTHas npupoja ceeta. CKopocTb cBeTa. BONHOBbIE CBOCTBA CBETA.

JeMoHcTpauuun.

CBOIiCTBaA 3/1EKTPOMArHUTHbIX BOJH.

BosiHOBbIE CBOMCTBA CBeTA.

JTabopaTopHble paboTbl M ONbIThI.

3y4yeHve CBOMCTB 3N1eKTPOMArHUTHbIX BOJIH C MOMOLLbKO MOGWBHOTO TeneoHa.

Pasgen 11. CBeTOBble ABMEHNUA.

JlyyeBasa mofenb cgeTa. VICTOYHWMKM cBeTa. psMONMHeHOe pacnpocTpaHeHue CBeTa.
3atmeHua ConHua 1 JlyHbl. OTpaykeHne cBeTa. [1710CKoe 3epKaso. 3aKoH OTpaXKeHUs CBeTa.

MpenomneHve ceeTa. 3aKOH NpenioMneHnsa ceeTa. MosiHOe BHYTPEHHee OTPaXXeHWe CBeTa.
Vicnonb3oBaHme MosIHOro BHYTPEHHEro OTPaXKeHUs B ONTUYECKUXCBETOBOAAX.

Jlnnza. Xog nydein B MH3e. OnTuyeckas cuctema goToannapara, MAKpOCKona W Tesne-
ckona (MC). I'na3 kak onTuyeckas cuctema. bAn3opykocTb 1 Ja/IbHO30PKOCTb.

Pa3fioxkeHne 6enoro ceeta B criekTp. OnbITbl HotoTOHA. CrioXKeHWe CnekTpasibHbIX LBe-
TOB. [Jucnepcua cBeTa.

JeMoHcTpauuun.

MpAMONMHENHOE pacnpoCcTpaHeHre CBeTa.

OTpaxkeHue cBeTa.

MonyyeHne N306paXKeHWIA B NIOCKOM, BOTHYTOM W BbIMYK/I0M 3epKasnax.

MpenomneHwue ceeTa.
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OnNTUYECKNIA CBETOBOL,

Xopg ny4ei B cobmpatoLLeit NnH3e.

Xopa ny4yei B paccenBaroLLEN NNH3E.

MonyyeHne N306paXKeHNI C MOMOLLbHO JINH3.

MprHUMN geliicTBMA (hoToannapara, MIMKPOCKOMNa 1 Tefleckona.

Mogenb rnasa.

Pa3fioXeHue 6e510ro ceeta B CreKTp.

Mony4yeHre 6enoro ceeta Npu C/I0XKEHUN CBETa PasHbIX LiBETOB.

JTabopaTopHble paboTbl M OMNbITbI.

WccnepoBaHne 3aBMCMMOCTI Yria OTPaXXEHUS CBETOBOIO flyya OT Yr/ia nafeHus.

M3yueHne xapakTepuCcTuK N306pakeHns npeaMeTa B N10CKOM 3epKasie.

WccnepgoBaHue 3aBUCMMOCTU Yr/ia NpPesioM/IEHNs CBETOBOr0 siyva OT yrna najeHus Ha
rpaHuLLe «BO3AYX—CTEK/O».

MonyyeHme N306paXKeHN C MOMOLLbIO COOMPatOLLEN TUH3bI.

OnpepeneHve POKYCHOIO pacCTOSAHMS Y ONTUYECKOR CUMbI COBMPAOLLIER SINH3bI.

OnbITbl M0 Pa3noXeHWIo 6eN10ro cBeta B CMeKTP.

OnbITbl NO BOCNPUATUIO LiBETA MPEAMETOB MPU UX HABMO4EHWUN Yepes LBETOBbIE PU/b-
TpbI.

Pa3gen 12. KsaHTOBbIe AB/EHUA.

OnbITbl Pe3epdopaa v nnaHeTapHas Mogenb atoMa. Mogens atoma bopa. VicnyckaHve u
rnornoLyeHve ceeta aToMoM. KBaHTbl. JInHenYaTble CNeKTpbI.

PagnoakTneBHOCTb. Anbha-, 6eTa- 1 ramma-usnydeHns. CTpoeHne atomHoro agpa. Hyk-
NOHHasA MofeNb aTOMHOro fapa. V3oTonsl. PagmoakTnBHble npespateHus. MNepuog nonypacna-
[a aTOMHbIX f4ep.

FAnepHble peakumn. 3aKOHbl COXPaHeHWs 3apAA0BOro N MaccoBOro Ymcen. SHeprus CBAsm
aTOMHbIX agep. CBA3b MacChbl U 3HepPrun. Peakummn cuHTE3a U AeneHuns sgep. VICTOYHWMKK aHep-
rum ConHua v 38€3g (MC).

fAnepHas aHepreTvka. [encTBMS PaguoakTUBHbIX W3/yYEHWUIA Ha XXMBble OpraHU3Mbl
(MC).

JeMoHcTpauuu.

CneKTpbl U3/Ty4eHNs 1 NOTNOLLEHUS.

CneKTpbl pas/INyHbIX ra3os.

CnekTp BoZopoaa.

HabntoseHne TpekoB B Kamepe BuibcoHa.

PaboTa CYETUMKA MOHWN3VPYIOLLMX U3/TYHEHWIA.

Pernctpauusa nny4yeHns NpMpoLHbIX MUHEPAIOB U NPOLYKTOB.

JTabopaTopHble paboTbl M ONbIThI.

HabntofeHne CNNOLHbIX W IMHENYATLIX CNEKTPOB U3/TyUYeHUS.

VccnenoBaHme TPEKOB: U3MEPEHME 3HEPTM YacTuMLbl MO TOPMO3HOMY NyTn (No ¢oTo-
rpacusam).

3mepeHve pagmnoakTMBHOIO (hoHa.

MoBTOPUTENBHO-0606LLAOLLIMIA MOAYTb.

MoBTOPUTENBHO-0606LLAIOLLNIA MOAYNb NPEeAHAa3HaYeH And cucTeMaTmM3auum 1 0606Le-
HUSA NPeaMETHOr0 CoAePXXaHUA 1 OMnbITa AedaTeIbHOCTU, NPUOOPETEHHOIO NPU U3YYeHUU BCEro
Kypca (hM3nKK, a Takxe Ans NoAroTOBKM K OCHOBHOMY rOCyAapCTBEHHOMY 3K3aMeHy Mo (hn3mnke
AN 06yyatoLLmMXcs, BbIOpaBLUNX 3TOT YYEOHbIA NpeameT.

Mpy M3y4eHUN JaHHOTO MOAYNS Pean3yroTCA U CUCTEMATU3NPYOTCS BUAbI AeATEbHO-
CTW, Ha OCHOBE KOTOPbIX 06ecneynmBaeTca AOCTVKEHME MPeaMETHbIX W MeTanpeaMeTHbIX Mnna-
HUPYEMbIX pPe3y/nbTaToB 00y4YeHus, (OPMMPYeTCS eCTeCTBEHHO-Hay4yHas FPaMOTHOCTb: OCBOe-
HVMEe Hay4YHbIX METOAOB WCCMEef0BaHUA SBMEHUA MPUPOAbI U TEXHUKMW, OB/afeHne YMeHUSAMU
06BACHATb PU3NYECKME SBNEHUSA, MPUMEHSAS MOMYYEHHbIE 3HAHWA, pellaThb 3a4ayqn, B TOM Yucne
KayeCTBEHHbIE N 3KCNEePUMEHTa/IbHbIE.
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MpuHUMNUanbHO AeATeNbHOCTHbIN XapakKTep JaHHOTO pasfena peasusyeTcs 3a CYéT Toro,
4TO 06YyYatoLLMECS BbINOMHAKOT 3aaHuns, B KOTOPbIX UM NpeanaraeTcs:

Ha OCHOBE MOJ/yYeHHbIX 3HaHWIA Pacro3HaBaTb U HayYHO OOBACHATL U3MYECKUe ABIe-
HUS B OKPY>KatoLLield MPUpPOZE M NMOBCELHEBHOM YXXU3HMW,

1CMONb30BaTh HayYHble METOAbl UCCMELOBAHMA PU3NYECKUX ABNEHWUIA, B TOM YMCne 4Ns
MPOBEPKM FMNOTE3 U MONYYEHNS TEOPETUHECKMX BbIBOJOB;

06BACHATb Hay4HbIE OCHOBbI HaV60/1ee BaXXHbIX JOCTUXKEHUI COBPEMEHHbIX TEXHOOTUA,
Hanpvmep, NPaKTUYeCKOro 1CMosb30BaHNSA Pas/iMyHbIX UCTOYHMKOB 3HEPTMM HA OCHOBE 3aKOHa
MpeBpaLLeHns 1 COXpaHeHUs BCEX M3BECTHBIX BUOB 3HEPTUM.

Kaxxgas U3 Tem [aHHOro pasfjena BKIHOYAeT IKCMepUMeHTaslbHOe uccnefoBaHue 0606-
LatoLLero xapakrtepa. Pasfen 3asepLuaeTcs NpoBefeHneM AMarHOCTUYECKOW U OLEHOYHOW pa-
60Tbl 32 KypC OCHOBHOIO 06Lero 06pasoBaHus.

IInanupyemsblie pe3y/ibTaTbl 0cBOeHHsI Gu3nku (0a30BbIi yPOBEeHb) HA YPOBHE OC-
HOBHOT'0 00111er0 00pa3oBaHMs.

3yyeHune (hm3nKn Ha ypoBHE OCHOBHOIO 00LLero 06pa3oBaHns Harpas/ieHo Ha [0CTu-
YKEHMe IMYHOCTHbIX, MeTanpeaMeTHbIX U NpeaMeTHbIX 06pa30BaTe/lbHbIX Pe3y/bTaToB.

B pe3ynbTarte nyyeHns M3nKu Ha ypoBHe OCHOBHOIO 06LLEero obpasoBaHns y 0by4ato-
werocs 6yayT chopMUPOBaHbI CNefyHoLLMe IMYHOCTHbIE pe3y/bTaTbl B YACTU:

1) naTpuoTUYECKOro BOCMMUTaHUSA: MPOSBIEHNE MHTEpeca K UCTOPUM U COBPEMEHHOMY
COCTOSIHUIO POCCUICKON (DU3NYECKON HAYKM; LLEHHOCTHOE OTHOLLEHME K AOCTUMXEHUAM POCCUIA-
CKUX YYEHbIX-(hN3NKOB;

2) rpaX4aHCKOro v AyXOBHO-HPAaBCTBEHHOIO BOCMMWTaHUA: TOTOBHOCTb K aKTUBHOMY
Y4acTUIO B 06CY)KAEHUN 0OLLLECTBEHHO-3HAYMMBIX W 3TUYECKMX NPO6/IEM, CBSA3AHHBIX C MPaKTU-
YECKUM MPUMEHEHNEM LOCTUXKEHUI (DU3NKKN; OCO3HAHWME BXKHOCTU MOPa/IbHO-3TUHECKMX MPUH-
LIMNOB B AeATENbHOCTU YYEHOTO;

3) 3CTeTUYECKOro BOCMUTAHUS:

BOCMPUATME 3CTETUYECKNX KAYeCTB (IM3NYECKON HayKKN: e€ rapMOHUYHOIO0  MOCTPOEHMS,
CTPOrocTu, TOYHOCTWU, TAKOHUYHOCTY;

4) LeHHOCTN Hay4yHOro NO3HaHWA: 0CO3HaHWE LIEHHOCTU (PU3NYECKOM HayKM Kak MOLLHO-
r0 WHCTPYMEHTA MO3HaHUA MWUPA, OCHOBbI PA3BUTUSA TEXHOMOIMI, BaXHENWLLIEA COCTaBNAOLLEN
Ky/IbTYpbl; pasBUTME Hay4HOW NIF0603HATE/IbHOCTU, UHTepeca K UCCNefoBaTeNbCKON AedTe/lbHO-
CTu;

5) hopMupoBaHUA KynbTypbl 340POBbS M 3MOLMOHa/IbHOTO 6/1arononyyms: 0co3HaHue
LIeHHOCTN 6e30MacHOro 06pasa >XM3H B COBPEMEHHOM TEXHO/IOMMYECKOM MUPE, BXXHOCTU Mnpa-
BN 6e30MacHOro NoBefeHWs Ha TPaHCMOopPTe, Ha Aoporax, C 3NeKTPUYeCcKUM 1 TenoBbIM 060-
PYAOBaHMEM B AOMALLUHUX YCOBUSAX; CDOPMUPOBAHHOCTb HaBblKa PethieKCMK, NpU3HaHne CBOe-
ro npasa Ha OLUMOKY M Takoro e npasa 'y ApYyroro 4esioBeka;

6) TPyA0BOro BOCNUTaHMS:

aKTVBHOE y4yacTue B pelleHMn NpaKTUYecKMX 3afad (B paMkax CeMbW, LUKOSbI, FOpoAa,
Kpasi) TEXHOMOrMYEeCKOl 1 COLManbHON HanpaBNeHHOCTN, TPEBYHOLWMX B TOM Yucnie U gusnye-
CKUX 3HAHWI; MHTePeC K NPaKTUUYEeCKOMY M3YUYeHUO NPOMECCUIA, CBA3AHHBIX C (DU3NKOM;

7) 3KONOrMYecKoro BOCMUTaHUS:

OpueHTaLMs Ha NpPYMeHeHne (HM3NYECKUX 3HaHWI A4N1 pelleHns 3a4a4 B 06/1acTh OKpY-
Xarowel cpefibl, NIaHMPOBaHMSA NOCTYMKOB U OLEHKM MX BO3MOXXHbIX MOCNEeACTBUI ANS OKPY-
XaroLlen cpefbl; 0Co3HaHWe rn1ob6asbHOro Xapakrepa 3KOI0rMYecKnx npobnem n nyTen nx pe-
LUEHNS;

8) aganTaumy K M3MEHSIOLMMCS YCNOBUAM COLMaTIbHOM M NPUPOLHOI cpefbl: NoTpeob-
HOCTb BO B3aMMOZEVCTBUM MPY BbIMNOIHEHMN UCCNEA0BAHNIA N MPOEKTOB (IM3NYECKOI Harpas-
NEHHOCTW, OTKPbITOCTb OMbITY Y 3HAHWUAM APYrUX; NOBbILLEHWE YPOBHS CBOEN KOMMETEHTHOCTU
yepes MPaKTUYECKYHO AeATeIbHOCTb; NOTPEOHOCTb B ()OPMMPOBAHMMN HOBbLIX 3HaHWIA, B TOM YMC-
ne POpMyNMpoBaTb NAeN, MOHATUS, TMNOTe3bl 0 (IU3NYECKNX 0OBEKTAX U ABMIEHUSAX; OCO3HaHME
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AeMLMNTOB COBCTBEHHbBIX 3HAHWIA N KOMMNETEHTHOCTEW B 061acTV (hM3MKM; NIaHUPOBaHKE CBOE-
ro pasBuTMS B MPUOGPETEHUN HOBbLIX (DU3MYECKNX 3HAHWIA; CTPEM/IEHNE aHAIM3MPOBATL U BbIsB-
NATb B3aMMOCBSA3M NPUPOAbI, 06LLECTBA U SKOHOMMKW, B TOM YMCNE C MCMONb30BaHMEM (hunye-
CKMX 3HaHWIA; OLIeHKa CBOMX [eNCTBUIA C YHETOM BAMSIHWS Ha OKPY>KAtOLLYO Cpefy, BO3MOXHbIX
rno6anbHbIX NOCNEACTBUIA.

B pesynbrarte nsyyeHns (M3NKN Ha ypOBHE OCHOBHOMO 06Llero obpasoBaHus y 0by4ato-
weroca 6yayT cpopmMupoBaHbI MeTanmpeAMeTHbIE Pe3yJabTaThl, BKIOYalOLLME NO3HaBaTe/b-
Hble YHUBepCa/ibHble y4yebHble Le/iCTBUS, KOMMYHUKATUBHbIE YHUBEpPCa/IbHbIE Y4ebHble Aeli-
CTBUS, perynsaTuBHble YHUBEPCa/IbHbIE YYebHble AeNCTBUS.

OBnafeHne yH1BepCcasibHbIMU Y4eBHbIMM NMO3HaBATEIbHbIMU LeACTBUAMM:

1) 6a30Bble NOrMYecKme LeCTBUA: BbIABNATbL M XapaKTepu3oBaTb CYLLECTBEHHbIE MPK-
3HaKN 00BHEKTOB (SIBNEHWIA);

yCTaHaB/MBaTb CYLLECTBEHHbIV NPU3HaK Knaccugunkawymm, OCHoBaHNA A1 0600LLeHNS 1
CpaBHeHUs;

BbISIBNATb 3aKOHOMEPHOCTU W MPOTUBOPEUMS B pacCcMaTpuBaembiX (DakTaX, AaHHbIX W
HabIOAEHUAX, OTHOCALLMXCA K PU3NYECKMUM ABNEHUAM;

BbISIBNATb MPUUYUHHO-CNELCTBEHHbIE CBA3M MPU U3YYEHUW (IU3NYECKUX SBNEHUIA U NPO-
LLeCCoB, [enaTb BbIBOAbI C WCMO/b30BaHWMEM [eAYKTUBHbIX U UHAYKTUBHBIX YMO3aKIHOUEHWH,
BblABMIaTb MMNOTE3bl O B3aMMOCBS3AX (DU3NYECKNX BENNUNH;

CaMOoCTOSITe/IbHO BblOMpaTb CrOCO6 pelueHns y4ebHOM (Pr3nYecKor 3afaum (CpaBHeHue
HECKO/IbKUX BapuvaHTOB peLleHus, BbIGop Hanbosee NOAXOASLLEro € YY4ETOM CamMOCTOATENIbHO
Bbl€/NIEHHbIX KPUTEPUEB).

2) 6a30Bble MUccnenoBaTeNlbCKue LeCTBUA: NUCNOMb30BaTh BOMPOChI KaK MCCefoBaTeb-
CKWIA MHCTPYMEHT MO3HAHWSA; NPOBOAMTL MO CAMOCTOSATENIbHO COCTaB/IEHHOMY MNJ1aHy OMbIT, He-
CMIOXXHBIA (DU3NYECKUNIA IKCNEPUMEHT, HEOO/bLLIOE UCCNef0BaHNe (IU3NYECKOr0 ABNEHNS;

OLLeHMBaTb Ha NMPUMEHUMOCTb M AOCTOBEPHOCTb MH(OPMaLMIO, MOTYYEHHYIO B X0fe M1C-
CNefJOBaHNS UK 3KCNEPUMEHTA;

CaMOCTOATE/IbHO (DOPMY/IMPOBaTb 0606LLEHNSA 1 BbIBOAbI M0 pe3ynbTaTaM MpoBeLEHHOIO
HabneHns, OnbITa, UCCNe0BaHMS;

MPOrHO3MpoBaTh BO3MOXHOE [asibHelillee pa3BuTMe (DU3MYECKUX MPOLIECCOB, a Takxke
BblABMIaTh MPeAnonoXxeHUs 06 X pasBUTUN B HOBbLIX YCMIOBUAX Y KOHTEKCTaX.

3) paboTa ¢ HopMaLmeil:

NPUMEHATb Pas3/IMYHble METO/bl, UHCTPYMEHTbI 1 3arpockl Npu Noucke 1 0T6ope MHGop-
MaLuum UK faHHbIX C YYETOM NPeSI0KEHHON YHeOHON Pr3NYECKON 3adauu;

aHa/IM31poBaTh, CUCTEMATU3NPOBATL U UHTEPMNPETUPOBATL MH(OPMALMIO Pa3/INYHbIX BU-
[0B 1 (hopM NpeacTaB/eHns; CaMOCTOATE/IbHO BbIGMPaTb ONTUMaIbHYIO (hOpMY NpPeACTaBleHNS
MHopMaLMN 1 UNIKOCTPUPOBATL peLlaeMble 3aauM HECNIOKHBbIMU CXeMamu, AuarpaMmamu,
VHOWN rpadvkoi 1 nx KOMGUHaLUAMN.

OsnafieHne yHUBepCa/lbHbIMW Y4eOHbIMW KOMMYHUKATUBHBIMW AeACTBUAMMN:

1) o0LLeHme:

B X0fe 06CyX/eHns y4ebHOro marepuana, pes3ynbTaTtoB labopaTopHbIX paboT U Npoek-
TOB 3a/laBaTb BONPOCHI MO CYLLECTBY 06CYXAaeMOI TeMbI U BbICKa3blBaTb UAEW, HALENIEHHbIe Ha
peLleHre 3afaun 1 nofaepXaHve 6naroXenaresibHOCTU OOLLEHMS; CONOCTaBATb CBOU CyX[e-
HUS C CYXXAEHMAMWU APYruUX Y4aCTHMKOB Ananora, 06HapyXmBaTb pasnnyme U CXOACTBO NO3U-
LIMIA; BbIpa&XXaTb CBOKD TOUKY 3PEHUS B YCTHbLIX M NMUCbMEHHbIX TEKCTax; My6/IMYHO NPeacTaBaTh
pe3y/bTaTbl BbINOHEHHOIO (IU3MYECKOr0 ONbITa (3KCNEPUMEHTA, UCCef0BaHNS, MPOEKTA).

2) COBMeCTHaaAesATeIbHOCTb (COTPYAHMUYECTBO):

MOHMMaTb 1 MCMOMb30BaTb NPENMYLLECTBA KOMaHAHOW U MHAMBUAYaIbHOW paboTbl Npw
PeLLeHNN KOHKPETHOW (hM3MYEeCKO Npo6niembl; MPUHUMATL LEeIM COBMECTHOW AeATeNbHOCTH,
OpraH130BbIBaTb AEWCTBUA MO0 €€ LOCTUXXEHWUIO: pacrnpeaensTb ponu, 06CyxaaTb Npouecch! v
pe3ynbTaTbl COBMECTHOW paboThbl, 0606LaTh MHEHWUS HECKONIbKUX JHOAEN; BbIMOHATL CBOHO
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yacTb paboTbl, JOCTUIAs KAYECTBEHHOrO pe3y/bTara N0 CBOEMY HamnpaB/iEHWIO Y KOOPAUHMPYS
CBOM [eNCTBUA C APYrMMK YieHaMn KOMaH/bl; OLeHMBAaTb KayeCTBO CBOEro BK/ada B 06LWuiA
MPOAYKT MO KPUTEPUAM, CaMOCTOATE/IbHO CHOPMY/IMPOBAHHBIM YYaCTHUKaMK B3aVIMOAENCTBUS.

OsnafieHne YHUBepCalbHbIMK YUYe6OHbIMU PerynsTUBHbIMU LeNCTBUSAMU:

1) caMoopraHm3aums:

BbISIBNATb MPO6/1EMbI B XXU3HEHHBIX U YYEOHbIX CUTYaUMAX, TPEOYIOWMNX — ANF  PeLLeHns
(hU3NYECKNX 3HAHWUIA; OPUEHTUPOBATLCA B Pa3INYHbIX MOAXOAAX MPUHATUA pelleHuid (MHAMBK-
AyasibHOe, NPUHATME PELUEeHUs B rpyrnne, NPUHATUE PELUEHWNA rpynnoii); camoCTOATEIbHO CO-
CTaBNATb /ITOPUTM PeLLUEHNs (IU3NYECKON 3afaun UK MaHa UCCNeaoBaHUs C YyY4ETOM MMeto-
LMXCS PeCypcoB M COBCTBEHHbLIX BO3MOXKHOCTEM, aprymMeHTUpPOBaTb NpeAnaraeMble BapuaHTbl
peLleHniA; fenatb BbIGOP U 6paTh OTBETCTBEHHOCTb 3a PeLLUEHMUE.

2) CaMOKOHTPO/b: AaBaTb afleKBaTHYHO OLEHKY CUTYyauun 1 npegnaratb niaH eé ns-
MEHEHUS; 0OBACHATb MPUYNHBLI AOCTUKEHUA (HELOCTUXKEHWSA) pe3ynbTaToB AeATeNbHOCTH, fa-
BaTb OLIEHKY MPUOOPETEHHOMY OIMbITY; BHOCUTL KOPPEKTUBLI B AeATENbHOCTL (B TOM 4YKC/e B
X0[, BbIMNONHEHNS (PU3NYECKOrO MUCCNef0BaHNA UM NPOEKTa) Ha OCHOBE HOBbLIX 0O6CTOSATENLCTB,
MN3MEHUBLLNXCA CUTYaLNIA, YCTAHOB/EHHBIX OLUNOOK, BO3HUKLLNX TPYAHOCTEN; OLEHNBaTb COOT-
BETCTBME pe3y/bTata Lie/in U YCIOBUAM.

3) 3MOLMOHIbHBIANHTENNEKT:

CTaBWTb CebA Ha MeCcTO ApYroro YesioBeKa B XOAe Cnopa MW AUCKYCCUM Ha HayuHYHo
Temy, NOHUMaTb MOTUBbI, HAMEPEHUS U NOTUKY APYroro.

4) NPUHATUECEDA N APYIUX:

Npu3HaBaTb CBOE NPaBO Ha OLLUMOKY NPV peLleHnn (U3NYECKNX 3adad UK B YTBEPXKAe-
HWSX Ha Hay4YHble TEMbl U TaKoe XKe NpaBo ApYyroro.

IIpeameTHbIe pe3ybTAaThl OCBOCHUSI POrpaMMbl 10 (pu3nke (0a30BbIi YPOBEHB).

lMpesmeTHble pesynbTaTbl OCBOEHWSA NPOrpaMmbl Mo U3NKe K KOHLY 00y4YeHns B 7 Kac-
ce:

MCNOMb30BaTb MOHATUA: PU3NYECKME N XUMUYECKME ABMIEHWSA, HabMOfeHWe, 3KCnepu-
MEHT, MOZeNb, rMnoTe3a, eAUHULbI PU3NYECKNX BENMYMH, aTOM, MOJIEKY/IA, arperaTHble COCTosA-
HUA BellecTBa (TBEPAOE, XXUAKOE, ra3000pa3HOe), MeXaHUYeckoe ABMKeHUe (paBHOMEPHOe, He-
paBHOMepPHOe, NPAMOJSIMHEHOE), TPAeKTOPUSA, paBHOAENCTBYOWAn cun, gedopmaums (ynpyras,
nnacTU4yeckas), HeBECOMOCTb, COOOLLaOLLNECS COCY/bI;

pasnuyatb ABNeHUsA (auddysns, TensoBoe ABMXEHME YacTuL, BELLEeCTBa, paBHOMEpPHOe
[BVWKEHVE, HEPaBHOMEPHOE [BMXXEHWEe, UHEPLMS, B3aMMOJENCTBME Ten, paBHOBeCUe TBEPAbIX
TeN C 3aKpernnéHHOM OCbHo BpalleHus, nepefava fasfeHns TBEPALIMW TenaMu, XUAKOCTAMU W
rasamu, aTMocepHoe aB/ieHune, naasaHve Ten, NpeBpaLLeHNs MeXaHNYeCKO 3Heprum) no onu-
CaHW0 MX XapaKTepPHbIX CBOWCTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOEe (r3nyecKoe
ABNEHWE;

pacno3HaBaTb NPOSB/IEHNE U3YUYEHHbIX PU3NYECKUX SBIEHWI B OKpYXatollem Mupe, B
TOM YnCne (PU3NYECKME ABIEHNSA B NPUPOLE: NPUMEPBI ABMXKEHUA C Pa3/IMYHbIMK CKOPOCTAMM B
YXVBOW N HEXMBOI NpUpoLe, AeNCTBME CU/bl TPEHMS B MPUPOLE U TEXHUKE, BNIUSHME aTMOoCcdep-
HOro [aB/IEHUA Ha XXMBOW OpraHu3M, njaBaHue pbld, pblyarv B Tesle YesloBeKa, Npu 3TOM rnepe-
BOAMTb MPaKTUYECKYHO 3afady B y4ebHYH0, BbILENATb CYLLEeCTBEHHbIE CBOMCTBA (MPU3HaKK) u-
3MYECKNX SIBIEHWIA;

ONUCbIBaTb M3Yy4YeHHble CBOMCTBA Ten U (M3NYECKMe ABMEHUS, UCMONb3YS (U3NYecKue
BeMUYMNHBI (Macca, 06bEM, NIOTHOCTL BELLECTBA, BPEMS, MYTb, CKOPOCTb, CPEAHSAS CKOPOCTb, CU-
na ynpyrocTu, Cunia TSHXKeCTU, BEC Tena, Cu/a TPeHUs, AaB/eHne (TBEPAOro Tena, XMLKocTu, ra-
3a), BblTa/IKMBaKOLLas cuna, MexaHmyeckas pabora, MOLLHOCTb, MIeYO CU/bl, MOMEHT CW/bl, KO-
APMULMEHT MONE3HOrO AEelCTBMS MEXAHWU3MOB, KUHETUYECKAs U NOTeHUMabHas 3Heprus), npu
OMMcaHMN NpPaBWIbHO TPAKTOBATb (PU3NYECKUIA CMbIC/T UCMOJb3YEMbIX BE/IMYUH, UX 0603HaYe-
HUA U efUHMLbI PU3NYECKNX BEIMYMH, HAXOAWUTb (DOPMY/Ibl, CBA3bIBAIOLLME AaHHYIO (hM3nye-
CKYIO BENMUNHY C APYrMMU BEIMYMHAMM, CTPOUTL FPatinKm 13y4eHHbIX 3aBUCUMOCTEN (n3nye-
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CKMX BE/IMYMH; XapaKTepn3oBaTb CBOMCTBA Tefl, (PU3NYECKME SBNEHUS WU NPOLECCHI, UCMOb3yA
npaBuia CNoXeHus cun (BAONb OAHOW NPSIMONA), 3aKOH MyKa, 3aKOH Mackans, 3akoH Apxunmveaa,
npaBuIo paBHOBECUS pblyara (6/10Ka), «30/10TOe NPaBUI0» MEXaHUKM, 3aKOH COXpPaHeHUs MexXa-
HWYECKOW 3Heprum, nNpu 3ToOM faBaTb C/I0BECHYHO (POPMYIMPOBKY 3aKOHA M 3anuncbiBaTb ero ma-
TeMaTUYeCKOe BbIpaXKEHMUE;

06BACHATL (U3NYECKIME ABMIEHNS, MPOLECCHI U CBOCTBA Tesl, B TOM YMC/IE U B KOHTEKCTe
CUTYaLMin NPaKTUKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABAATL NPUYNHHO-CNIEACTBEHHbIE CBA3M,
CTPOMTb 06BACHEHME U3 1-2 NOMMYECKMX LIAaroB C OMopoi Ha 1-2 n3y4eHHbIX CBOWCTBA (hU3K-
YECKMX SBMEHUI, (IN3NYECKNX 3aKOHA WM 3aKOHOMEPHOCTM;

pelaTb pacyéTHble 3a4aun B 1-2 AeiiCTBUA, UCNOMb3Ys 3aKOHbI U (DOPMY/Ibl, CBA3bIBAO-
e m3nyeckmne BeNNYNHLI: HA OCHOBE aHa/In3a YC/IOBMSA 3ajayn 3anucbiBaTb KpaTKoe YCoBue,
NOACTaBNATb (PU3NYECKME BENNUYNHBI B (POPMY/ibl U NPOBOAUTL PacyETbl, HAXOAMTb CrPaBOYHbIe
[aHHble, HEOOX0AMMbIE 415 peLleHns 3a4aY, OLEeHMBATb PeasIMCTUYHOCTbL MONYYeHHON (hu3mnye-
CKOW BE/IMUYUNHBI;

pacno3HasaTb NPo6/ieMbl, KOTOPblE MOXHO PELUMTb NPU NOMOLLM (U3UYECKNX METOAO0B,
B OMMCaHUKN UCCNefoBaHNS BblAeNATb NPOBEPAEMOe MPeAnonoXxeHue (rmnoTesy), pasnmyarb U
WHTEPNPEeTUPOBaTb MONYYEHHbIN pe3ynbTaT, HAXO4UTb OLUMOKM B XO4e OMbITa, AeflaTb BbIBOAbI
Mo ero pesy/nbTaTam,;

NPOBOANTL ONbITbl MO HAGNOAEHUIO (PU3NYECKUX ABNEHUIA UM (DU3NYECKNX CBOWNCTB
Ten: popMynnpoBaTh NpoBepsieMble NPeANOOXKeHWs, COGUpaTb YCTaHOBKY M3 MPEeAI0XEHHOI0
060pyA0BaHms, 3anucbiBaTb X0 OMNbiTa U (HOPMYNMPOBATL BbIBOAbI;

BbINOMHATL MPsIMble M3MEPEHNS PacCTOSHUSA, BPEMEHW, MacCbl Tena, 06béMa, Cuibl U
TemnepaTypbl C UCMOb30BaHWEM aHaIONOBbIX M LM(POBbLIX NPUOBOPOB, 3annChiBaTb MOKa3aHWS
NPUOOPOB C YH4ETOM 33laHHOI abCOMOTHOM MOrPELLHOCTI N3MEPEHWIA;

NPOBOAUTbL UCCNe0BaHME 3aBUCUMOCTY OLHON (IM3MUECKON BENNYMHLI OT APYroi ¢ uc-
No/b30BaHMEM MPAMbIX WM3MEPeHWUiA (3aBUCUMOCTU MYTWU PaBHOMEPHO ABWKYLLErocsa Tena oOT
BPEMEHW [BWKEHWS Tena, CU/bl TPEHMS CKOMbXEHUS OT Beca Tena, KayecTBa 06paboTKu no-
BEPXHOCTEW Ten WM He3aBUCUMOCTU CWbl TPEHUS OT NAOWAAN COMPUKOCHOBEHWUS Ten, CWJbl
yNpyroct 0T YAAMHEHUSI MPYXXWHbI, BbITANKMBAIOLLEA CUbl OT 00bEMA MOrPY>KEHHON YacTu
Tena n OT NAOTHOCTU XXMAKOCTK, e€ He3aBMCUMOCTU OT MIOTHOCTU TeNa, OT FY6UHbI, Ha KOTO-
PYHO MOTPY)XEHO Tefo, YCNOBWIA NiaBaHWs Ten, YCNOBUIA paBHOBECUS pblyara 1 6/10K0B, yyacT-
BOBaTb B M/aHMPOBaHUM Y4eB6HOr0 1CCefoBaHNsA, CobMpaTb YCTaHOBKY U BbIMONHATL M3Mepe-
HWS, Cneaya NPeanoXeHHOMY NnaHy, UKCUPOoBaTb Pe3ynbTaTbl MOMYYEHHOW 3aBUCUMOCTM (DU-
3MYECKMX BEIMUMH B BUAE MPEANOXEHHbIX TabnuL, v rpankoB, Aenatb BbIBOAbI MO pPe3ynbTa-
Tam nccnefoBaHus;

NPOBOANTL KOCBEHHbIE M3MePEeHMS (DM3NYECKMX BENYMNH (MNIOTHOCTb BELLECTBA XXMNAKO-
CTW W TBEPAOrO Tena, Cuna TPEHUA CKOMbXEHWS, AaBneHMe BO34yXa, BblTa/lKuBatoLlas Cu-
Na,feicTByrOWas Ha NOrpPy>KEHHOE B XXMAKOCTb TeNo, KO3(hULMEHT NONE3HOro AelCTBMS Npo-
CTbIX MEXaHW3MOB), Cneays NPeaIoXeHHOM NHCTPYKLMUN:

NPV BbINOIHEHUM U3MEPEHUNIA COBMpaTb 3KCMEPUMEHTa/IbHYHO YCTaHOBKY W BbIYUCASATb
3HaYeHue NCKOMO BENNUMHDI;

cobnofaTb npaBuna TeEXHWKKM 6e30nacHoCTM npu paboTe ¢ nabopaTtopHbIM 060pya0Ba-
HMEM; YKa3blBaTb NPUHLMMNbI AEACTBMS NPUOOPOB N TEXHUYECKMNX YCTPOMCTB:

BECbl, TEPMOMETP, AMHAMOMETP, COO06LatoLLMecs cocyabl, 6apoMeTp, pblyar, NoABUX-
HbIA 1 HEMO/ABWXHbIA 610K, HAKTOHHAS M/TOCKOCTb;

XapaKTepn30BaTh NPUHLMMNbI AEACTBUA N3YHEHHbIX NPUOOPOB N TEXHUYECKUX YCTPONCTB
C ONOPOi Ha nXx onucaHns (B TOM YnCe: NOALINIHWKKW, YCTPONCTBO BOAOMNPOBOAA, rMapaBnunye-
CKUIA Mpecc, MaHOMETP, BbICOTOMEP, MOPLUHEBON HAacoc, apeoMeTp), UCMOMb3ys 3HaHMS O CBOWA-
CTBax (PM3NYECKMX SIBNEHWIA N HEOOXOAMMbIE (N3NYECKIME 3aKOHbI 1 3aKOHOMEPHOCTM;

NPUBOAUTL NPUMeEpPb! (HaXoAWUTb MH(OPMaLM0 O MpMMepax) NPaKTUYECKOro MCrosnb3o-
BaHMS (DM3NYECKMX 3HAHWIA B NOBCEAHEBHON XXM3HN Ans obecrneyeHns 6e3o0nacHOCTM npu obpa-
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WeHUN ¢ NpubopaMn M TEXHUYECKUMM YCTPOWCTBaMK, COXPaHEHWUs 340pOBbs U COBMOAEHUS
HOPM 3KO/I0TMYeCKOro NoBeAEHNS B OKPYXKatoLLLEen cpee;

OCYLLLeCTB/IATL OTOOP MCTOYHUKOB MH(OPMaLUN B CETU VIHTEPHET B COOTBETCTBUMU C 3a-
[aHHbIM MOUCKOBbIM 3aNpOCOM, Ha OCHOBE MMEOLLMXCS 3HAHWI 1 NYTEM CpPaBHEHUS Pa3TNYHbIX
MCTOYHWKOB BbIAENATb MHPOPMaLMIO, KOTOpas ABASETCA NPOTUBOPEUMBOIA UM MOXKET ObITb He-
[OCTOBEPHOM; UCMO0/b30BAaTb MPW BbIMOMHEHWUMN YUYeOHbIX 3afaHNIA HAYYHO-MOMYNAPHYHO UTepa-
TYpPY (PU3NYECKOro COAepXKaHWs, CrpaBOYHblE MaTepuasbl, pecypcbl ceTn WHTepHeT, BnajeTb
nprémamy KOHCMEKTUPOBaHNSA TeKCTa, NpeobpasoBaHMst MH(OPMaLMM M3 OLHON 3HAKOBOWN CK-
CTeMbl B APYryto; C03/aBaTb COOCTBEHHbIE KPATKME MUCbMEHHbIE U YCTHbIe COOBLLEHNSA Ha OC-
HOBe 2—-3 UCTOYHUKOB MH(OPMAaLUN U3NYECKOrO COAEPXKaHUSA, B TOM YnCie NyO6AnYHO AenaTtb
KpaTKue COObLLEeHNA 0 pe3y/ibTaTax MPOEKTOB WM YYeOHbIX UCCNef0BaHNIA, NpPU 3TOM rpaMoT-
HO MCNONb30BaTb M3YYEHHbIA MOHATUIHLIN annapaT Kypca Qu3nkun, conpoBoXaaTb BbICTYMN/le-
HWe npe3eHTaumeld; NPy BbINOSHEHUN YUYebHbIX MPOEKTOB U UCCeA0BaHNIA pacnpeaensTs 06s-
3aHHOCTX B rpynne B COOTBETCTBMM C MOCTaB/IeHHbIMY 3afavyamu, CNnefuTb 3a BbIMO/HEHMEM
nnaHa fefiCTBWiA, afleKBaTHO OLeHMBATb COOCTBEHHbIV BKAA B A€ATENbHOCTb FPYMMbl, BbICTPau-
BaTb KOMMYHWKaTMBHOE B3aMMOJENCTBUE, YUNTLIBAs MHEHVE OKPYXKAHOLLMX.

MpeameTHble pe3ynbTaTbl OCBOEHWS MPOrpammbl MO (M3NKe K KOHLY 00yyeHust B 8
KJIacce:

MCNONb30BaTb NMOHATUSA: Macca U pa3mepbl MOJEKy 1, TENMOBOE ABMKEHME aTOMOB M MO-
NeKyn, arperatHble COCTOSHWSA BELLECTBA, KPUCTANIMYECKME U aMOPgHbIe Tena, HaCbILEHHBbIN 1
HEHaCbIWeHHbIA Nap, BNaXHOCTb BO3A4yXa, TemMrepaTypa, BHYTPEHHSAS 3Heprus, TenaoBol ABK-
rateflb, 3/1eMeHTapHbIV 3NEKTPUYECKINIA 3apsf, 3N1EKTPUYECKOe Nose, NPOBOAHVKN N AN3NEKTPU-
KW, NOCTOSIHHbIV 3NEKTPUYECKUIA TOK, MarHUTHOE MOSeE;

pa3nnyatb SBNEHWS (TENN0BOe pacLUMpPeHUe N CxxaTue, Tenaonepeaaya, TeNJI0BOe PaBHO-
Becue, CMaumBaHue, KanuanspHble SBAeHNS, UCNapeHne, KOHAEH caUmMs, nnasneHue, KpUuctanin-
3aums (oTBepheBaHUe), KUMeHue, Tennonepegada (Ten10NPoBOAHOCTb, KOHBEKLMSA, U3/TyHEHUE),
aNeKTpu3aLms Ten, B3aMMOAENCTBIE 3apafoB, AeNCTBUA 3/IEKTPUYECKOr0 TOKa, KOPOTKOE 3aMbl-
KaHue, B3aIMOAENCTBME MarHWTOB, AENCTBME MarHUTHOMO MOAS Ha MPOBOAHMK C TOKOM, 3M1€eK-
TpOMarHUTHas MHAYKLMS) NO OMMCaHMIO X XapaKTepPHbIX CBOMCTB U Ha OCHOBE OMNbITOB, AEMOH-
CTPVPYIOLLMX AaHHOE (IU3NYECKOE ABMEHME;

pacno3HaBaTb NPOSBMEHNE U3YUYEHHbIX (PU3NYECKUX SBNEHWIA B OKpPYXKalOLLEM MWpe, B
TOM uncne hm3nyeckmne SBeHNs B NPUPOLE: NOBEPXHOCTHOE HaTSHXKEHME W KanWsipHble siBe-
HWUS B NpUpoAe, KpUCTanbl B Npupoge, manydenme ConHua, 3amep3aHue BOLOEMOB, MOPCKUE
6pu3bl, 06pa3oBaHNe POCbl, TYMaHa, WHes, CHera, 3NeKTpuYecKne ABNeHUsA B aTMocdepe, anek-
TPUYECTBO XKMBbLIX OPraH13MOoB, MarHUTHoe nose 3emnu, Apeiid NOAKCOB, POb MarHUTHOMO
nons ANs XMU3HW Ha 3emne, NONSAPHOE CUAHMe, MNPV 3TOM NepPeBOAMTLNPAKTUYECKYHO 3afadvy B
YyUYe6HYH0, BbIAENATb CYLLECTBEHHbIE CBOMCTBA (NPU3HAKN) (IM3NUYECKUX SABNEHUI;

OMUCbIBaTb M3YYeHHble CBOWCTBA TeN WU (PU3NYECKME ABMEHUS, UCNONb3Ya (U3MYecKue
BE/IMUMHBI (TemnepaTypa, BHYTPEHHSS S3HEPrUs, KONMYECTBO TENNO0Tbl, YAeNbHas TeNI0EMKOCTb
BELLLECTBA, YAeNbHas TenaoTa nnaeneHus, yaenbHas Tenaota napoobpasoBaHus, yaenbHas Ten-
noTa cropaHus Tonamnea, KoahuLuMeHT NONEe3HOro AeiiCTBUS TENOBOM MalLWHbI, OTHOCUTENb-
Has BNXHOCTb BO3AYXa, 3MIEKTPUYECKUIA 3apaf, Cuna TOKa, 3MEKTPUYECKOe HanpsbkeHue, co-
MPOTMB/IEHNE NPOBOAHMKA, YAE/IbHOE CONPOTMBEHME BELLECTBA, PaboTa Y MOLLHOCTb 3NEKTPU-
YECKOro ToKa), NP1 OnucaHny NPaBMIbHO TPaKTOBaTb (HM3NYECKUNIA CMbIC/T UCMO/b3YEMbIX BEMN-
YMH, 0603HAYEHNA W eAVMHULbI (IU3NYECKNX BEIMYMH, HAXOAMTb (DOPMYNbI, CBA3bIBAIOLME AaH-
HYI0 (JM3NYECKYHO BENIMUMHY C APYrMMW BEIMYMHAMMN, CTPOUTL rpauKm U3yUYeHHbIX 3aBUCUMO-
CTeR (h3NYECKNX BENNYVH;

XapaKTepn30BaTb CBONCTBA Te/, IU3NYECKME ABNEHNS U MPOLLECChI, MUCMOMb3YS OCHOBHbIE
MONOXXEHNSA MONEKYNAPHO-KMHETUYECKOW TEOPUN CTPOEHUS BELLLECTBA, MPUHLMM CYNeprnosnLum
nonel (Ha Ka4eCTBEHHOM YPOBHe), 3aKOH COXpaHeHUs 3apsaja, 3akoH OMa A/1s yyacTka Lenu,
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3aKOH [xoyns—JleHua, 3aKOH COXpaHeHUs 3Hepruu, Npu 3TOM AaBaTb C/IOBECHYH (HOPMYu-
POBKY 3aKOHa 1 3anucbIBaTh ero MaTeMaTMyecKoe BbIpaXKeHMe;

06BACHATL (IU3NYECKME NPOLECCHI U CBOWCTBA Te/l, B TOM UNC/E U B KOHTEKCTE CUTYa-
LM NPaKTUKO-OPMEHTMPOBAHHOIO XapaKTepa: BbIBATb MPUUYUHHO-CNEACTBEHHbIE CBA3W, CTPO-
UTb 06BACHEHME U3 1-2 NIOTMYECKMX LIAroB ¢ OMOPOI Ha 1-2 13yYeHHbIX CBOMCTBA PU3NYECKNX
ABNEHWUI, (IN3NYECKMX 3aKOHOB NN 3aKOHOMEPHOCTEN;

pellaTb pacyéTHble 3a4a4n B 2—3 AeiCTBUSA, UCMOMb3ya 3aKOHbI U (HOPMY/bI, CBA3bIBALO-
LWue (hm3myeckune BeNIMUMHbLI: Ha OCHOBE aHa/n3a YCN0BMSA 3aaqm 3anucbiBaTb KpaTKoe YCoBue,
BbISIBNATb HEAOCTATOK AaHHbIX 19 pelleHns 3aayun, BbloMpaTb 3aKOHbI U (hOpMYy/ibl, HEO6XO0-
AMMble AN15 e€ peLleHns, NPOBOAUTL PacyéTbl 1 CpaBHMBATL MOTYHEHHOE 3HaUYeHNe (PU3NYECKON
BE/IMUMHBI C U3BECTHLIMU AaHHBLIMU;

pacrno3HaeaTb NPo6/eMbl, KOTOPblE MOXHO PELLUTb NPU MNOMOLLUM (U3NYECKMX METOLOB,
MCNONb3ys OMMcaHne UCCNeoBaHuUs, BbILeNATb NPOBePAeMoe NPeLnonoXeHne, OLeHMBaTb npa-
BUNBbHOCTb NOPsAKa NPoBeAeHNs UCCNef0BaHns, feNaTb BbIBOAbI;

MPOBOAUTbL ONbITbl MO HAGNOLEHNIO PU3NYECKUX ABNEHWUIA UK (DU3NYECKMX CBOCTB Tes
(KanunnspHble ABNEHNS, 3aBUCUMOCTb AaBNeHust BO34yxa OT ero o6beéma, TeMnepatypbl, CKOpPO-
CTW npouecca OCTbIBaHUA U HarpeBaHUs Npy U3NyYeHWM OT LBeTa M3nydaroleli (nornowato-
LLieid) MOBEPXHOCTN, CKOPOCTb MCNapeHns BOAbl OT TemnepaTypbl XUAKOCTU 1 nnowaan eé no-
BEPXHOCTW, 3MEKTpU3aumMa Ten 1 B3aMMOAENCTBME 3MEKTPUYECKMX 3apsfoB, B3avMOAencTaue
MOCTOAHHbIX MarHWTOB, BM3ya/in3auns MarHWTHbIX MOJieid NMOCTOSAHHbLIX MarHUTOB, AENCTBUSA
MarHUTHOro Moss Ha NPOBOAHMK C TOKOM, CBOICTBA 3/1eKTpOMarHuTa, CBOMCTBa 3/1eKTPOABMT a-
TeNs NOCTOSHHOrO TOKa): (hopMy/NMPOBaTh NPOBepsieMble MPeAnonoXKeHNs, cobupatb YCTaHOBKY
3 NpesI0XKeHHOro 060pyA0BaHMs, ONUCLIBATb XOF, ONbITa M POPMYINPOBaTb BbIBOABI;

BbINO/HATL NPSMbIE M3MepPeHUs TeMMepaTypbl, OTHOCUTE/IbHOW BNaXXHOCTW BO3AyXa, CK-
Nbl TOKA, HaMpsXKEHUS C UCMO/b30BaHMEM aHaIOrOBbIX NPUOOPOB M AaTUMKOB (DM3NYECKMX Be-
NNYNH, CPaBHMBATb Pe3y/NbTaTbl U3MEPEHWA C YY4ETOM 3alaHHON abCOMHOTHOWN NOrPEeLLHOCTH;

NPOBOAUTL UCCNEe0BaHME 3aBUCUMOCTI OAHOM (N3NYECKO BEMYMHBI OT APYroi C uc-
No/b30BaHMEM MPSAMbIX U3MEPEHWIA (3aBUCUMOCTb COMPOTUBAEHUS MPOBOAHMKA OT €ro A/INHbI,
NAOLWAAN MOMEPEYHOro CeYeHNs U YAeNbHOro CONPOTMBIEHNS BELLLECTBA NPOBOAHMKA, CU/Ibl TO-
Ka, NAyLLero yepes NPoBOAHMK, OT HaMPSXKEHWSA Ha NPOBOAHMKE,

nccnefoBaHve NocnefoBaTeNbHOr0 M NapannenbHOro CoeAvHeHU NPOBOAHMKOB): Mna-
HMpPOBaTb MCCMefoBaHMe, cObMpaTb YCTAHOBKY W BbINOMHATb M3MEPeHUs, Creays npeasioxeH-
HOMY nnaHy, (hMKCMpoBaThb pPe3ynbTaTbl NOMYYEHHOW 3aBUCMMOCTI B BUAE Tabnul, 1 rpadurkos,
Aenatb BbIBOAbI MO pe3ynbTaTaM UCCNe0BaHuS;

NPOBOANTb KOCBEHHbIE M3MEPEHUA (IM3NYECKUX BEMMYMH (YAeNbHas Tenn0EMKOCTb Be-
LLieCcTBa, COMPOTMBAEHME NPOBOAHMKA, paboTa 1 MOLLHOCTb 3N1EKTPUYECKOro TOKA): M1aHMPOBaTb
M3MEePEHUS, cobMpaTb 3KCNEPUMEHTaNbHYIO YCTAHOBKY, Creays NpPeasoXKeHHOW UHCTPYKUMK, 1
BbIUMCATH 3HAYEHWE BENIMYUMHDI;

cobnofatbh npasuia TeXHWKKM 6e3onacHocTM npu pabote ¢ labopatopHbIM 060py0Ba-
HUeM;

XapaKTepr30BaTb NPUHLMMNbI AEACTBUA U3YHEHHbIX NPUOOPOB U TEXHNYECKMX YCTPONCTB
C ONOPOWA Ha MX onucaHns (B TOM YnCne: CMCTEMAa OTOM/IEHNS OMOB, TMrPOMETP, NapoBas Typ-
6vHa, amnepmeTp, BOMIbTMETP, CUETUMK 3NEKTPUYECKON 3HEPrUM, 3M1IEKTPOOCBETUTENbHbIE MPU-
6opbl, HarpeBaTe/bHbIE 31EKTPONPUGOPLI (MPUMEPBI), 3NEKTPUYECKME NPEAOXPaHUTENN, 3MEK-
TPOMarHuT, aNeKTPOABUraTe/lb MOCTOSHHOIO TOKA), MCNO/b3ys 3HAHUS O CBOMCTBAX (IM3NYECKMX
ABMEHWI 1 HE06X0AMMbIe (IN3NYECKME 3aKOHOMEPHOCTH;

pacno3HaBaTb MPOCTble TEXHUYECKME YCTPOINCTBA U M3MEPUTENbHbIE NPUOOPLI MO CXe-
Mam U CXemMaTW4HbIM PUCYHKaM (KMAKOCTHbIA TEPMOMETP, TEPMOC, MCUXPOMETP, TUIPOMETP,
ABUraTeslb BHYTPEHHErO CropaHus, 3NeKTPOCKONM, PeocTar), COCTaBMATb CXEMbl 3/IEKTPUYECKMX
Lieneit ¢ nocnefoBaTe/lbHbIM W NapanfiefibHbIM COEAMHEHNEM 3/1IEMEHTOB, pa3Nnyasl YCNOBHbIE
0603Ha4YeHNSA INEMEHTOB 3NEKTPUYECKNX LiENEN;
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NMPUBOAUTL MPUMEPBI (HAXOAUTb MHAOPMALMIO O NpMMepax) NPaKTUYeCcKoro MCnosb30-
BaHMS (DU3NYECKUX 3HAHWIA B NMOBCELHEBHOW XXM3HW ANs ob6ecneyveHns 6e3onacHOCTU npu obpa-
WeHUN ¢ NpubopaMn M TEXHUYECKUMM YCTPOWCTBaMK, COXPaHEHWUs 340pOBbst U COBMOAEHUS
HOPM 3KO/IOrMYECKOro MoBeAeHWS B OKPY>KatoLLEei Cpeae;

OCYLLLeCTB/IATL NMOUCK MH(OPMALMMN (DU3NYECKOTO COAEpXKaHWs B CeTU VIHTepHeT, Ha oc-
HOBE MMEIOLMXCS 3HaHWI U NYTEM CpaBHEHUS AOMOMHUTE/bHbLIX UCTOYHWUKOB BbIAENATb WH-
(hopMaumo, KOTopas ABMISETCA NPOTUBOPEUMBOIA UIN MOXKET ObITb HEAOCTOBEPHOIA;

MCNONb30BaTb MPU BbIMOHEHNMN YYebHbIX 3afaHuiA Hay4YHO-MONYNSPHY NUTepaTypy
(PM3NYECKOr0o COAepXKaHus, CnpaBoyHble MaTepuasibl, pecypcbl ceTu HTepHET, BnafeTb npué-
MaMK KOHCMEKTUPOBaHUA TeKCTa, MpeobpasoBaHnNsa MHPOPMaLMM U3 OAHOM 3HAKOBOWN CUCTEMbI B
ApPYryto;

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHble CO0OLLeHNs, 0606Las MHGop-
MaLM0 U3 HECKOJ/IbKMX UCTOYHWUKOB (DU3MYECKOTO COAEPXKaHWs, B TOM 4yucne ny6imyHo npea-
CTaBNATb Pe3y/NbTaTbl NPOEKTHOW WM UCCNef0BaTeNbCKON AeATeNbHOCTM, MPY 3TOM rPaMoTHO
CNOMb30BaTb M3YUYeHHbIN NMOHATUIHBIA annapaTt Kypca (U3nKW, CONPOBOXAATb BbICTYM/IEHME
npe3eHTauUmMen; Npy BbINOAHEHNN YUYeBOHbIX NPOEKTOB M UCCEA0BaHMIN (PU3NYECKMX NPOLLECCOB
pacrnpegensatb 0643aHHOCTY B rpyne B COOTBETCTBMU C NMOCTaB/IEHHbIMU 33a4aMu, CneauTb 3a
BbIMOSIHEHVWEM MNfiaHa [eCTBUIA U KOPPEKTMPOBaTb €ro, afeKBaTHO OLeHMBAaTb COBCTBEHHBIN
BK/af B [eATe/NIbHOCTb FPYMnbl, BbICTpavBaTb KOMMYHWKATMBHOE B3aMMOLENCTBUE, NPOAB/As
rOTOBHOCTb paspeLlaTb KOHQINKTbI.

MpeameTHble pe3ynbTaTbl OCBOEHWA MPOrpammbl N0 (U3MKe K KOHLY 00yyeHus B 9
KRJIacce:

MCNONb30BaTb MOHATUA: CUCTEMA OTCYETa, MaTepuasibHas TOYKa, TPAeKTopusi, OTHOCK-
Te/IbHOCTb MeXaHWYeCcKoro ABuxeHus, gedopmaums (ynpyras, niactuyeckas), TpeHue, LeHTPo-
CTPeMUTENbHOE YCKOPeHWE, HEBECOMOCTb W Meperpysku, LEHTP TSHXKECTW, abCoMoTHO TBEPLOe
Teno, LEeHTP TsHKecTu TBEPLOro Tefa, paBHOBECUE, MeXaHU4YecKme KonebaHWs M BOJHbI, 3BYK,
WH(Pa3BYK W YNbTPa3BYK, 3/1EKTPOMArHUTHbIE BOJHbI, LLKaA 3MEKTPOMArHUTHBIX BOJH, CBET,
61M30PYKOCTb U [afIbHO30PKOCTb, CNEKTPbI UCMYCKAaHUA 1 MOrNoLweHns, anbga-, 6eta- 1 ramva-
N3MTyYeHUNs, N30TONMbI, AfePHas SHePreTuKa;

pasnnyatb ABMeHUS (PaBHOMEPHOE M HepaBHOMEPHOE MPAMOSIMHENHOE ABWXXEHWe, paB-
HOYCKOPEHHOe MpPAMO/IMHENHOE ABVKEeHWE, CBOOOAHOEe MafieHne Ten, paBHOMEPHOe [ABVXXeHMWe
Mo OKPY>XHOCTW, B3aMMOAENCTBIME TeN, PeaKTUBHOE [BWKEHWE, KonebaTe/ibHOe ABWXKeHMWe (3aTy-
Xatowme 1 BbIHYXXEHHble KofebaHns), pe30HaHC, BOSIHOBOE [BVXKEHWE, OTPaXKeHNe 3BYKa, nps-
MOJIMHEHOE PacnpoCTpaHeHne, OTPaXeHWe W MPenoMIeHNe CBETa, NO/IHOe BHYTPEHHee OTpa-
YKEHVe CBeTa, pas3fiokeHne 6e/10ro ceeta B CMNEKTP U CNOXEHWE CreKTpa/lbHbIX LBETOB, AuUcnep-
CWA CBeTa, eCTECTBEHHAA PaaMoaKTUBHOCTb, BO3HUKHOBEHWNE IMHENYATOrO CMEKTpa U3NyyYeHuns)
MO OMMUCAHMIO UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOLLMX AaHHOE (K-
3MYECKOE SB/IEHNE;

pacrno3HaBaTb MPOABAEHNE U3YYEHHbIX (PU3NYECKMX ABMEHWIA B OKpYXKatolleM mupe (B
TOM yumcrie PU3NYECKre SABNEHNA B NPUPOLE: NPUINBLI U OT/NBI, ABMXKEHWE niaHeT CoNHeYHo
CUCTEMbI, PEaKTUBHOE ABWKEHWE XKMBbIX OPraHM3MOB, BOCMPUSATIE 3BYKOB XXMBOTHbIMU, 3eM/e-
TpsICEHME, CEMCMMYECKMe BOJHbI, LlyHaMK, 3X0, LBeTa Tes, ONTUYECKMe ABNEeHUs B MPUPOJe,
6ronornyeckoe AencTeme BUAMMOIO, YbTPaPUONETOBOrO 1 PEHTFEHOBCKOrO U3NYyYeHNIA, ecTe-
CTBEHHbIN PafMOaKTUBHBIA (DOH, KOCMWUYECKME Ny4n, pPagmroaKTUBHOE WM3/TyYeHWe MPUPOAHBIX
MVHepasioB, [eiCTBME PaAMOaKTMBHbLIX M3/TYYEHNIA HAOpraHM3M YenoBeka), NPy 3TOM NepeBo-
ANTb MPaKTUYECKYHO 3afa4vy B y4eOHYI0, BblAeNsATb CyLLeCTBeHHbIe CBOMCTBA (MPU3HaKK) usu-
YECKUX SIBNEHWIA;0NUCbIBaTb U3YYEHHbIE CBOWCTBA TeNl U (hM3nNYECKMe ABNEHMS, NCNONb3ys n-
3MYecKme BeIMYMHBI (CPeaHAs Y MIHOBEHHAs CKOPOCTb Tefla Npv HepaBHOMEPHOM [ABUXXEHUN,
YCKOpeH1e, nepemMeLLeHne, NyTb, YrioBas CKOPOCTb, CUla TPEHUS, cula ynpyroctu, cuna Tsxe-
CTW, YCKOPeHWe CBOBOAHOrO nafeHus, Bec Tena, UMNYNbC Tena, UMMNY/bC CUMbl, MeXaHU4YecKas
paboTa M MOLLHOCTb, NOTeHUMaIbHaA 3HEPrns Tena, NOAHATOro Haf, NOBEPXHOCTLIO 3eM/U, MO-
TeHUMa/lbHas 3HEPrna CXKATON MPYXKMHbI, KUHETUYECKAs 3HEPrus, NoHas MexaHuyeckas aHep-
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rus, Nepuog 1 Yactorta KonebaHwin, ganHa BOSHbI, TPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb
CBeTa, MokasaTtenb NPenoMieHns cpefbl), NMpyY ONUCaHWN NPaBU/IbHO TPaKTOBAaTb (PU3NYECKMIA
CMbICNT UCMOJb3YeMbIX Be/IMYMH, 0003HAYEHUA U efVHULbI (PU3NYECKMX BENIMYMH, HaxXOAWTb
(hopMy/ibl, CBA3bIBAKOLLME [LAHHYIO (PU3NYECKYHO BENUYMHY C APYrMMW BeNMYMHaAMWU, CTPOUTH
rpadmKy N3y4eHHbIX 3aBUCUMOCTEN (U3NUYECKNX BEIMYMH;

XapaKTepu30BaThb CBOWCTBA Tes, (IU3NYeCKMe ABNEHNS 1 MPOLLECChI, UCMO/b3YSA 3aKOH CO-
XPaHeHNA 3Heprun, 3aKOH BCEMUPHOMO TArOTEHUA, NMPUHLMN CYNeprno3numum cun, NpUHUMN oT-
HOCuTeNbHOCTW Manunes, 3akoHbl HblOTOHa, 3aKOH COXPaHeHUs UMMY/bCA, 3aKOHbl OTPaXKeHUs
W MPenom/IEHNs CBETA, 3aKOHbI COXPaHeHWs 3apAA0BOro U MacCoBOMO YMCEN NpU AAEPHBbIX peak-
LmMAX, NPy 3TOM JaBaTb C/I0BECHYIO (POPMY/IMPOBKY 3aKOHa W 3anucbiBaTb €ro MaTeMaTuyeckoe
BbIPa&XXEHME;

06BACHATL (PU3NYECKMe NPOLLECChI Y CBOCTBA TeN, B TOM YMC/IE U B KOHTEKCTE CUTYyaLnid
MPaKTMKO-OPUEHTUPOBAHHOIO XapakTepa: BbIABNATb MPUYNHHO-C/IEACTBEHHbIE CBA3WU, CTPOUTH
06BbACHEHME U3 2—3 NIOTNYECKUX LLIAroB C OMopoi Ha 2—3 M3YYeHHbIX CBOMNCTBA PU3NYECKUX AB-
NEeHNI, PU3NYECKMX 3aKOHOB W/IN 3aKOHOMEPHOCTEIR;

peLlaTb pacyéTHble 3aaum (OnuparoLLmecs Ha CUcTeMy 13 2—3 ypaBHEHWIA), UCMOoNb3yA
3aKOHbI 1 (hOpMY/bl, CBA3bIBaOLLME (PU3NYECKME BETMUMHBI: HA OCHOBE aHa/IM3a YCIoBWS 3a4aum
3anncblBaTb KpaTKoe YC0BWe, BbISBNATL HeAoCTaloWwme WM M36bITOYHbIE [aHHbIE, BbIOUPaTh
3aKOHbI 1 (hOpMY/ibl, HEOOXOAMMbIE [1A PeLleHus, NPOBOAWUTL PacyéTbl U OLEHWBATL pean-
CTUYHOCTb MOJTYYEHHOTO 3HaYEeHNSA (PN3UYECKON BENINYMNHBI;

pacro3HaeaTtb NPob/eMbl, KOTOPble MOXHO PELUNTb NMPU NOMOLLUY (PU3NYECKUX METOLOB,
1CNoNb3ys OnucaHne UCCNeoBaHuWs, BbILENATb MPOBepsaeMoe NPeLnosioXeHne, OLeHMBaTb npa-
BUNbHOCTb MOPsAKa NPOBeAeHNA UCCNeA0BaHNS, AenaTb BblIBOAbI, UHTEPNPETUPOBATb pe3ynbTa-
Tbl HAGMKO4EHWNIA U OMbITOB;

NPOBOANTb OMbIThbI M0 HAONOAEHNIO PU3NYECKMNX ABNEHNIA NN PU3NYECKMX CBOWCTB Ten
(M3yyeHue BTOPOro 3akoHa HblOTOHa, 3aKOHa COXPaHEHWs 3Hepruu, 3aB1UCUMOCTb nepuosa Ko-
ne6aHWin NPY>XMHHOTO MasTHMKA OT Macchl rpy3a 1 XECTKOCTU MPYXXWUHbI U HE3aBUCUMOCTb OT
amnAnTyabl ManbiX KonebaHwuii, NpSMONMHEHOe pacnpoCcTpaHeHMe CBeTa, Pa3fioXeHue 6enoro
CBeTa B CNeKTp, U3y4YeHre CBOMCTB N300paxKeHNs B N/IOCKOM 3epKasie U CBOWCTB U300paXKeHWs
npegmMeTa B cobuparoLLein MH3e, HabnAeHNe C/IOLWHBIX U JIMHERYaTbIX CNEKTPOB U3NYyYeHWUs):
CaMOCTOATE/IbHO coBMpaTh YCTaHOBKY M3 M36bITOYHOrO Habopa 060pya0BaHNSA, ONUCHIBATL XOf
ornbITa W ero pesy/nbTarbl, POPMYNNPOBATL BbIBOAbI; NMPOBOAUTL MPU HEOOXOAMMOCTU CEpULo
NPAMbIX N3MEPEHWIA, ONpeaensis cpefHee 3HaUYeHNe N3MEPSEMOI BeIMYMHBI ((hOKYCHOe paccTos-
HMe cobuparoLLei NMH3bl), 060CHOBbLIBATL BbIGOP Cnocoba n3mepeHus (M3MepuUTebLHOIo NPUGo-
pa);

NPOBOAUTb UCCNEA0BaHME 3aBUCUMOCTEN (PU3NYECKNX BENUUYMH C UCNONb30BaHNEM MpPS-
MbIX W3MepPeHUiA (3aBUCUMOCTb MYTW OT BPEMEHW MNPU PaBHOYCKOPEHHOM [BWXKeHUU 6e3
HaYa/IbHOW CKOPOCTW, Nepuofa KonebaHnin MaTeMaTMyecKoro MasTHUKa OT A/IMHbI HUTW, 3aBU-
CYMOCTU Yr/fia OTPaXXeHWs CBeTa OT Yrna nageHus v yrna npenomieHns ot yrna nageHus): nna-
HMPOBATb UCCMeA0BaHME, CaMOCTOATE/IbHO COOMpPaTh YCTaHOBKY, (PMKCUPOBATb Pe3y/NbTaTtbl No-
NIYYEHHOW 3aBUCUMOCTM (PU3NYECKMX BEIMYUMH B BuAe Tabnumuy 1 rpaukos, fenaTb BbIBOAbI MO
pesynbTaTaM NUCCNef0BaHNS;

NPOBOAUTL KOCBEHHbIE U3MEPEHUS (PU3NYECKMX BENMUMH (CPeAHSs CKOPOCTb U YCKope-
HWe Tefla Npy PaBHOYCKOPEHHOM [BUXKEHWW, YCKOPEHNe CBOOOLHOrO NafieHns, XXECTKOCTb Mpy-
XWHbI, KO3PQPULMEHT TPEHUA CKONBbXEHNSA, MeXaHnyeckas pabota M MOLLHOCTb, YacToTa U re-
puog KonebaHnii MaTeMaTyecKoro U NPYXMHHOTO MasTHUKOB, ONTUYeCKas cuia cobuparoLLei
NIVH3bI, PagMOaKTUBHBIA (JOH): NAaHMPOBaTb M3MEPEHUs, cOBUpaTb 3KCNEPUMEHTANbHYIO YCTa-
HOBKY W BbIMNOHATb U3MEPEHUS, Crefys NPeasioKeHHON NHCTPYKLMK, BbIYNCNIATD 3HAYEHME Be-
NINYMHBI N aHaIM3MPOBaTb MONYYeHHbIE Pe3ynbTaTbl C YYETOM 3aaHHON NOrpeLlHOCTY U3Mepe-
HWiA;

cobnofatb npasuia TeXHWKKU 6e3onacHocTn npu pabote ¢ labopatopHbIM 060py0Ba-
HUEM;
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pa3inyaTb OCHOBHbIE MPU3HAKUN U3YUEHHBIX PU3NYECKUX MOAENEN: MaTepuaibHas TOUKa,
abCcoNtoTHO TBEPAOE TeNo, TOYEYUHbI UCTOYHMK CBETA, SIy4, TOHKAA /IMH3a, NiaHeTapHas Mogeslb
aTomMa, HyK/I0HHas MOfeslb aTOMHOTIO0 SApa;

XapaKTepr30BaTb NPUHLMMNbI AEACTBUA U3YHEHHbIX NPUOOPOB U TEXHNYECKMX YCTPONCTB
C OMopo Ha ux onucaHus (B TOM Yunche: CNNLOMETP, AaTUMKM NONOXKEHUS, PACCTOSHNSA U YCKO-
PeHWs, pakeTa, 3X0/0T, O4YKKU, Nepuckon, hotoannapar, ONTUYECKEe CBETOBO/bI, CMEKTPOCKON,
[031METp, KaMmepa BunbcoHa), NCnonb3ys 3HaHWS 0 CBOMCTBAaX (IM3NYECKNX ABNEHUIA U HeOBXO-
AMMble (U3NYECKe 3aKOHOMEPHOCTH;

MCNOMb30BaTb CXEMbl M CXEMaTUYHbIE PUCYHKN W3YYEHHbIX TEXHWUYECKUX YCTPOMCTB,
N3MEPUTENIbHLIX  MPUOOPOB N TEXHONOTMYECKUX  MPOLECCOB  MPU  PeLieHnn  y4eb-
HO-NPaKTUYECKMNX 3afa4, ONTUYECKME CXEMbI 415 MOCTPOEHUS N300PaXKEHNIA B NIOCKOM 3epKa-
ne 1 cobuparoLLeit NnH3e,;

NPYBOAUTL NPUMeEpPb! (HaXOAWUTb MH(OPMaL M0 O MpMMepax) NPakTUYecKoro UCnosb3o-
BaHMS (DU3NYECKUX 3HAHWIA B NMOBCELHEBHOW XXM3HW ANs obecneyveHns 6e3onacHOCTU npu obpa-
WeHUN ¢ NpubopaMn M TEXHUYECKUMM YCTPOWCTBaMK, COXPaHEHWUS 340pOBbsi U COBMOAEHUS
HOPM 3KO/IOMMYECKOr 0 MOBEAEHMS B OKPY>KatOLLEi Cpeae;

OCYLLLECTBNATb MOWCK MH(OpMaL M (hU3NYECKOrO COLAepXKaHus B CeTU VIHTepHET, camo-
CTOATENbHO POPMYNNPYS NOMUCKOBBIA 3arpoc, HAXOAMTb NyTW onpeaeneHns 4OCTOBEPHOCTH Mo-
NYYeHHOM MH(OPMaLM Ha OCHOBE UMEIOLLMXCA 3HaHUIA U LOMONHUTENbHBLIX UCTOYHUKOB;

MCNONb30BaTb MPU BbIMNOIHEHMN YYeOHbIX 3afaHuiAi Hay4HO-MONYNSPHY NnUTepaTypy
(h131YECKOr0 COofepXKaHus, CrpaBOYHbIe MaTepuasibl, Pecypcbl CeTU VIHTEpHET, BnageTb Npué-
MaMK KOHCMEKTUPOBaHUA TeKCTa, MpeobpasoBaHmNa MHPOPMaLMM U3 OAHOM 3HAKOBOW CUCTEMbI B
APYryto;

co3faBaTb COGCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOOLLEHNS Ha OCHOBE MH(opMaLun 13
HECKO/IbKUX MCTOYHMKOB (DM3NYECKOr0 COAEpXKaHMs, Ny6NNYHO NPeacTaBnsTb pe3ynbTaTbl Npo-
eKTHON NN nccnefoBaTenlbCKov AeaTeNlbHOCTI, MPY 3TOM rPaMOTHO MCMO/b30BaTb U3YYeHHbIN
MOHATUIHBIV annapaT M3y4aeMoro pasgena U3k 1 COMPOBOXAATb BbICTYMNEHWE Npe3eHTa-
LiMen ¢ y4TOM 0COBGEHHOCTEN ayAMTOPMMN CBEPCTHUKOB.



