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PABOYAA NMPOIrPAMMAYy4YebHOro npegmeta «®umnsmnka. basoBbii
YPOBEHb» AN1s obyyarowmxcs 7-9 KnaccoB

MNOACHUTE/NIbHAA 3ATTMCKA

MporpammMa no )M3nKe Ha ypoBHe OCHOBHOIO 06LLero o6pa3oBaHnsa cocTaB/ieHa Ha OCHOBE MOMOXEHWUA
N TpeboBaHWIi K pe3ynbTaTaM OCBOEHWS Ha 6a30BOM YpPOBHE OCHOBHOW 06pa3oBaTebHON Mporpammbl,
npegcTasneHHblx B PFOC OO0, a Takxe ¢ y4éTom (befepanbHoOi paboueld nporpaMmbl BOCMUTAHUA U
KoHuenuuun npenogaBaHuns yuebHoro npegmerta «dusmka.

CogepxxaHue nporpammbl N0 (DM3MKe Hamnpas/eHO Ha (OpMMpPOBaHME €eCTeCTBEHHOHAy4HOM
rPaMOTHOCTU 00YyYaloLWMXCAa U OpraHn3aLmio n3yvyeHns PU3NKM Ha AesTeNbHOCTHOM OCHOBe. B nporpamme
Nno (hM3MKe y4YMTbiBAlOTCA BO3MOXXHOCTM y4ebHOro npeameTta B peanusauum tpeboBaHuii ®roC OO0 K
NAaHUPYEMbIM IMYHOCTHLIM U MeTanpeaMeTHbIM pe3ysibTatam 00yYeHUs, a TaKKe MeXMnpeaMeTHble CBA3M
eCTeCTBEHHOHAy4YHbIX YUYe6HbIX NPeAMETOB Ha YPOBHE OCHOBHOTO 00LLero o6pasoBaHus.

MporpammMa no (yM3nKe ycTaHaBNMBAET pacnpefesieHne yue6HOro matepuana no rogam obydeHus (no
Knaccam), npegniaraeT NpYMepPHY NOC/ef0BaTe/IbHOCTb U3YYEHUSA TeM, OCHOBAHHYIO Ha /IOr1Ke pa3BuUTUA
NPeaMEeTHOr0 COAePXaHUA 1 y4éTe BO3PaCTHbIX 0COOGEHHOCTEN 06yyatoLmxcs.

MporpamMma no gusnke pa3paboTaHa C Le/bio 0KasaHUs MeTOAMYECKON NOMOLLM YUYNTEN0 B CO3aHNM
pa6oyeii NporpamMmmMbl Mo y4e6HOMY NpeamMeTy.

®un3nKa ABNAETCH CMCTEMOOOPA3yOLWNM A8 eCTECTBEHHOHAYYHbIX YY4eOHbIX NPeAMEeTOB, MOCKO/bKY
(hmM3nyecKkne 3aKOHbI ieXKaT B OCHOBE MPOLECCOB U ABNEHUI, N3yUYaeMbIX XUMUeRn, 6uonoruei, aCTpoHoOMue
1 hM3NYecKoii reorpatmein, BHOCUT BKNaj B eCTECTBEHHOHAYUYHYIO KapTWHY Mupa, NpeAocTaBnseT Hambonee
fiCHble 06pa3Libl MPMMEHEHNA HAYYHOr0 MeTOAa NO3HaHMUs, TO eCTb CNOCc0o6a NoNyYeHNa LOCTOBEPHbIX 3HAHU
0 Mupe.

OjfHa M3 rnaBHbIX 3afad (PU3NMYECKOro ob6pasoBaHMA B CTPYKType 00liero o6pasoBaHuUs COCTOUT B
(hopMMpoBaHMM €CTECTBEHHOHAYYHO FPaMOTHOCTU M MHTEpeca K HayKe y 00yydaroLnxcs.

N3yueHne GpU3MKM Ha 6a30BOM YPOBHE NpeAnofnaraeT OBnafeHUe CneayounumMy KOMMNEeTEHTHOCTAMY,
XapaKTepU3yoLWUMIN ecTeCTBEHHOHAYYHY0 TPaMOTHOCTb:!

Hay4HO 00BACHATb ABNEHUS;
oueHnBaTb U MNOHNMAaTb 0COBEHHOCTH Hay4HOro mnccnegoBaHus,
MHTEPNPETUPOBaThb AaHHbIE N NCNMOJ/1b30BaTb Hay4YHbIE AOKa3aTENbCTBa A4 NONYy4YEHUA BbIBOAOB.

Llenn n3yyeHns (M3NKM Ha YpPOBHE OCHOBHOrO 06Llero obpasoBaHus onpefeneHbl B KoHuenuuu
npenogaBaHnsa yye6Horo npeamerta «dusnka» B 06pas3oBaTenbHbIX OpraHu3aumax Poccuiickoin deaepaumm,
peanu3yrolmnmx OCHOBHble 00uie0bpa3oBaTefbHble NPOrpaMMbl, YTBEPXAEHHOW peweHnem Konneruu
MuHuncTepcTBa npoceelleHnsa Poccnitickoin deaepauun (npotokon ot 3 aekabps 2019 r. Ne MK4BH).

Llenn nsyyeHns Qpusmnkum:

npuobpeTeHne WHTepeca U CTPEM/IEHUS 00YyYaloLWMXCA K HayYHOMY W3YUYEHWUIO MNPUPOLbI, pasBuTMe WX
WHTENNEKTYaNbHbIX U TBOPUYECKMUX CNOCOBOHOCTEN;

pasBuTUe MpeLCTaBleHNn 0 HAy4YHOM MeTOoZe MO3HaHUsA U (POpMUpPOBaHMe UCCeL0BaTe/IbCKOro OTHOLLEHNA
K OKPY>XatoL MM ABMEHUAM;

(hopmMupoBaHMe Hay4yHOro MWUPOBO33PEHUS KaK pe3ynbTaTa W3YYeHUs OCHOB CTPOEHUS MaTepum W
(hyHAAMEHTaNbHbIX 3aKOHOB (PU3NKN;

(hopmupoBaHue MpefcTaBNeHUn 0 ponn (U3NKU AN pasBUTUA LPYTUX eCTECTBEHHbIX HayK, TEXHUKU W”
TEXHONOTUA;



pasBUTME NpeAcTaBNeHNi A 0 BOSMOXHbIX chepax OyayLleil NpoheCCMOHaNbHOM AeATENbHOCTM, CBA3AHHOM C
(hM31KOIN, NOAFOTOBKA K AanbHenweMy 00y4YeHMNI0 B 3TOM HanpasieHUN.

[ocTuxeHne 3TMxX ueneil nporpamMmbl MO (PU3MKE Ha YPOBHE OCHOBHOrO 06uwero o6pasoBaHuMs
obecneynBaeTCs pelleHNeM CrefyroLmnx 3agay:

npuobpeTeHne 3HaHUI O AUCKPETHOM CTPOEHMMW BELECTBA, O MEXaHWYEeCKWUX, TEMAOBbIX, 3NEKTPUUECKUX,
MarHUTHbIX U KBaHTOBbIX ABMEHUSAX;

npuobpeTeHne YMeHWI A ONUCbIBaTb U OOBACHATb (HM3MYECKME ABMEHMUA C UCNOMb30BaHMEM MNOMYYEHHbIX
3HaHWUIA;

OCBOEHMEe METOAO0B PEeLIeHUS NPOCTEAWNX pacyHETHbIX 3ajay C UCNOMb30BaHWEM (U3NYECKUX MOAENew,
TBOPYECKUX M NPAKTUKOOPUEHTMPOBAHHbIX 3afav;

pasBuTMEe YMeHW Habngatb MPUPOAHbIE ABNEHWUA W BbINOMHATL OMbIThbl, NabopaTopHble paboTbl W©
3KCNepuMeHTasbHble NCCef0BaHNA C UCMONb30BAHMEM M3MEPUTE/bHbLIX NPUBOPOB;

0CBOEHMe MpuéMOB paboTbl C MH(OPMaunein (U3MYECKOro CcoaepXaHus, BKAOYas MHMOpMauno o
COBPEMEHHbIX AOCTUXEHMAX PUMKKN, aHaIM3 U KPUTUYECKOE OLEeHMBaHME UH(opMaLnK;

3HaAKOMCTBO €O cthepamMmy MpPOGhecCUOHaNbHOW AeATeNbHOCTW, CBA3aHHbIMU C (PU3WMKOW, M COBPEMEHHbLIMY
TEXHONOTMAMMW, OCHOBAHHbLIMUN Ha JOCTUXEHMAX (DU3NUYECKOW HayKMW.

Ha nsyueHne dnsnkn (6a3oBblil YypOBEHb) Ha YPOBHE OCHOBHOIO 006LLEro o6pasoBaHmsa oTBoaMTCS 238
yacoB: B 7 Knacce - 68 yacoB (2 4yaca B Hegento), B 8 knacce - 68 vacoB (2 4yaca B Hegent), B 9 knacce -
102 yaca (3 yaca B Hefento).

Mpegnaraembli B nporpaMme no Qu3nke mMepeyeHb nabopaTtopHbiX paboT M OMbITOB HOCUT
PEKOMeHAAaTeNbHbI XapaKTep, y4uTeNnb AenaeT Bbloop NpoBeAeHNs NabopaToOPHbIX paboT 1 OMNbITOB C YYETOM
NHANBMAYANbHLIX 0COGEHHOCTEN 06y4atoLnXca, CAMCKa IKCNepMMeHTaNnbHbIX 3afaHunii, npeanaraeMbiX B
paMKax OCHOBHOIO rocyfapCTBEHHOr0 3K3ameHa Mo (usnke.

COLAEP>XAHWVE OBYYEHWNA
7 KJTACC

Pasgen 1. ®u3nkKa v eé posib B MO3HAHNN OKpY>XKakoLWero mupa.

®un3nka - Hayka 0 npupoge. HBneHus npupoabl. ®usnyeckme ABNEHUS: MeXaHUYecKue, TEMnsoBbIe,
3NEKTPUYECKNE, MAarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckme BeNNUUHbI. N3MepeHne (U3NYECKUX BENNUYUH. Dur3nmyeckue npubopbl. [orpewiHocTb
n3MepeHunin. MexayHapogHas cuctemMa eguHuL,

Kak ¢um3nka u [pyrne ecTecTBEHHble HayKu M3y4yarT npupogy. ECTeCTBeHHOHayu4HbIA MeTof
Nno3HaHWs: Habn4eHNe, NOCTaHOBKA HAy4YHOr0 BOMPOCA, BbIABMXEHME TUMOTE3, 3KCMEPUMEHT MO NPOBEPKE
runotes, 06bACHEHUE HAb6MO4AEMOTO ABNAeHUA. OnucaHne GUNYECKUX SBEHUIA C MOMOLLbI MOAENEN.

JemMoHcTpaunu.

1. MexaHunyecKune, TEN0BbIE, INEKTPUYECKNE, MATHUTHbIE, CBETOBbIE ABIEHNS.
2. ®usmyeckne Npubopbl 1 NpoLeaypa NpPAMbIX U3MEPEHUIA aHaN0r0BbIM 1 LUGPOBbLIM NPUGOPOM.

Na6bopaTopHbIepaboThbl N OMNbITHI.
1. OnpepgeneHne LieHbl AENEHNS LWKaNbl N3MEPUTENLHOIO Npubopa.

2. W3mepeHune pacCTOSHUIA.
3. W3mepeHne 06bEMA XKMAKOCTM U TBEPAOrO Tena.



4. OnpepeneHne pasmMepoB Masbix Tefl.

M3mepeHne TemnepaTypbl NPU NOMOLLN XWUAKOCTHOIO TEPMOMETpPA U AaTyMKa TeMnepaTypbl.

6. lpoBeaeHne wnccneaoBaHUs MO MNPOBEPKE TWMMNOTE3bl: [AaNbHOCTb NOMETA LWAPUKA, MYLEHHOrO
rOPU30HTaNbLHO, TeM 6O/bLUE, YeM 60/blLE BbICOTA MyCKa.

o

Pasgnen 2. lNepBoHaydanbHble CBEAEHUA O CTPOEHUM BeLlecTBa.

CTpoeHue BeLLeCcTBa: aTOMbl U MONIEKY/Ibl, X pa3mepbl. ONbITbl, fOKa3blBalOLLINE AUCKPETHOE CTPOEHME
BeleCTBa.

[BuXeHne yactul, BewlectBa. CBA3b CKOPOCTW ABUXKEHWS 4acTul, C TemnepaTypoil. BpoyHoBckoe
ABVXKeHMWe, Anddysns. BlanmMoaeicTBUE YaCcTUL, BELLECTBA: MPUTSXKEHNE W OTTaNKUBaHNE.

ArperaTHble COCTOSIHWSA BeLLECTBA: CTPOEHME ra3oB, XXWAKOCTeW U TBEPAbIX (KPUCTaNINYECKUX) TeN.
B3aMMoCBs3b Mexay CBOWCTBaMU BELLECTB B Pa3HblX arperaTHbIX COCTOSAHMUAX Y UX aTOMHOMONEKYNSAPHbIM

cTpoeHneM. OCO6EHHOCTM arperaTHbIX COCTOSAHUI BOAbI.
JemMoHcTpaumn.

1 HabnwogeHne 6pOYHOBCKOr0 ABMXEHUSI.

2. HabnwogeHune augdysum.
3. HabnogeHne aBneHWA, 06bACHAOLWNXCA NPUTSXKEHUEM WX OTTA/IKUBAHMEM YacTUL, BELLECTBA.

NabopaTopHbIepPaboThbl N OMNbITHI.

1 OueHka fnameTpa aToma MeTo40M PSAA0B (C MCNONb30BaHMEM (hoTorpaduia).
2. OnbITbl N0 HAGNIOAEHUIO TENNOBOrO pacllMpPeHNs rasos.
3. OnbITbl MO 06HAPYXXEHUIO JECTBUSA CUM MOSIEKYIAPHOTO NPUTSXKEHNUS.

Pasgen 3. BU>XeHME N B3aUMOfeiicTBMe Ten.

MexaHU4Yeckoe ABMKEHNE. PaBHOMEPHOE N HepaBHOMEPHOE ABMxXeHne. CKopocTb. CpefHsAs CKOPOCTb
npyY HEPaBHOMEPHOM [BMXEHUWN. Pacy&T NyTu U BPEMEHM [ABUXEHUS.

ABneHne uHepuuu. 3aKOH MWHepuuu. B3ammogelicTBME Ten KakK MpuYMHa WU3MEHeHUs CKOPOCTU
ABWXeHUs Ten. Macca Kak Mepa MHepPTHOCTM Tena. MNoTHOCTL BellecTBa. CBSA3b NAOTHOCTU C KOTMYECTBOM

MONEKYN B efinHMLEe 06bEMA BeLecTBa.

Cwvna Kak XapakTepucTmka B3ammogencTeusa Ten. Cuna ynpyroct u 3akoH N'yka. I3mepeHune cunbl ¢
NOMOLLbI AMHAMOMeTpa. FABfieHMe TATOTeHUA U cula TKecTU. Cuna TAXECTU Ha Apyrux nnaHetax. Bec
Tena. HesecomocCTb. CNOXEHME CWA, HanpaBfeHHbIX MO OAHON npsmoi. PaBHopelicTBytowas cun. Cuna
TpeHus. TpeHne CKOJMIbXXEeHUA U TPpeHMe MOoKoA. TpeHue B NPUPOoAE U TEXHUKE.

JemoHcTpaumn.

HabnofeHne MexaHN4eCcKoro ABMKEHUS Tena.

N3mepeHune CKOPOCTY NPSAMOIMHEAHOTO [BUKEHNS.
HabnogeHve aBneHnsa nHepuumm.

HabnogeHne n3MeHeHMs CKOPOCTU Mpu B3aMMOAEeNCTBUM Ten.
CpaBHeHVe Macc No B3avMOAENWCTBMIO Tenl.

CnoxXKeHune cusl, Hanpas/ieHHbIX N0 OAHOMN MPAMONA.

oA WN R

NabopaTopHblepaboThbl N ONbITHI.



1 OnpefeneHne CKOPOCTU PaBHOMEPHOTO ABMXeHUS (Lapuka B XUAKOCTW, MOAENN 31eKTPUYECKOro
aBTOMOOUNA U TakK fanee).

2. OnpepeneHune cpefiHeit CKOPOCTM CKOMbXEHMS BpyCcKa UK LWapurKa N0 HaKNOHHOM NAOCKOCTH.

3. OnpepgeneHne NNOTHOCTU TBEPAOro Tena.

4. OnbITbl, AEMOHCTPUPYHOLWME 3aBUCMMOCTb pacTsXeHusa (geopmanmm) NpyXXuUHbl OT NPUNOXKEHHOMN
CUnbl.

5 OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb CU/IbI TPEHUA CKOMbXEHUS OT Beca Tefa M xapaktepa
conpuKacarLLMXcs NOBEPXHOCTEN.

Pasgen 4. NaBneHne TBEPAbIX Tes, XXUAKOCTEN U rasos.

[aeneHune. Cnocobbl yMEHbLWEHNUA U YBENUYEeHUA AaBneHuns. [JaBneHue rasa. 3aBMCUMOCTb [AaBleHuUs
rasa oT o6béma, TemnepaTtypbl. Nepefaya AaBfieHUA TBEPAbIMW TenaMu, XXUAKOCTAMU M rasaMmu. 3akoH
Mackansa. MHeBMaTMYeCKMEe MalMHbl. 3aBUCUMOCTb AAaBMIEHWUA XUAKOCTU OT rNyouHbl. MmapocTaTuyeckuia
napagokc. CoobLaroLimecs cocyabl. MapaBnnyeckne MeXaHU3Mbl.

ATmocepa 3emnn n atMocepHoe AaBneHue. pUUMHBI CYLLECTBOBAHUS BO34YLUHOW 060/104KM
3emnun. OnbIT Toppuyennu. MamepeHne aTMocepHOro gaBneHns. 3aBUCUMOCTb aTMOCHEPHOTO JaB/ieHUsa OT
BbICOTbI Haf ypoBHeM mops. Mpnbopbl ANA U3MEPEHNUS aTMOCHePHOro LaB/ieHNs.

[eicTBme XUAKOCTN U ra3a Ha NOrpy>KéHHoe B HUX Teno. BeiTankusarowas (apxnmenosa) cuia. 3akoH
Apxumega. NMnaBaHne Ten. Bo3gyxonnaBaHue.

JemoHcTpaumn.

3aBMCUMOCTb [aBfieHNs rasa oT TemnepaTypbl.

Mepenaya AaBNEHNS XUAKOCTbH W ra3om.

Coobuatouimecs cocyabl.

MmapaBnmyecKuin npecc.

MposBneHne AencTBMA aTMOCHEPHOro AaBNeHMS.

3aBMCUMOCTb BbITA/IKUBAKOLWEN CU/bI OT 06bEMA MOrPY>XKEHHOI YacTu Tela U NAOTHOCTM XXUAKOCTM.
PaBEHCTBO BbITanKMBalOLLEA CU/bl BECY BbITECHEHHOW XMAKOCTK.

YcnoBue nnaBaHus Ten: naaBaHye WM NOTPY>KEHWE TeN B 3aBUCMMOCTM OT COOTHOLLEHUS NIOTHOCTEN
Tena n XWAKoCTu.
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NabopaTopHbIepaboThbl N OMNbITHI.

1 VccnepgoBaHue 3aBUCMMOCTM Beca Tena B BOAe OT 06bEMa NOrPY>XXEHHOIN B XKUAKOCTb YacTu Tena.

OnpefeneHune BblTaNKMBaKOLWEel CUnbl, AeACTBYIOWEN Ha Te10, MOrPY>XXEHHOE B XXUAKOCTb.

3. TpoBepka He3aBMCUMMOCTW BbITa/IKUBAOLLEA CU/bl, AENCTBYIOLLEN Ha TENO B XWUAKOCTU, OT Macchbl
Tena.

4. OnbITbl, [EMOHCTPUPYIOLME 3aBUCMMOCTb BbITaNKMBaKOLWed Cunbl, [LeWCTBYIOLWeEA Ha Teno B
XUNAKOCTU, OT 06bEMa NOTPYXEHHOW B XXMAKOCTb YaCTU Tefla U OT NJIOTHOCTU XUKOCTU.

5 KoHCTpynpoBaHue apeomeTpa Uan KOHCTPYUpOBaHMe NOAKN 1 onpegeneHune eé rpy3onoLbEMHOCTH.

N

Pa3gen 5. PaboTa 1 MOLLHOCTbL. SHeprus.

MexaHn4yeckas pabota. MoLHOCTb.

MpocTble MexaHW3Mbl: pblyar, 670K, HaK/OHHasA MI0CKOCTb. [1paBWIO paBHOBeCUS pblyara.
MpuMeHeHWe npaBuia pPaBHOBECMA pblyara K 0/10Ky. «30/10Toe npaBuao» mexaHuku. KM npocTbix

MeXaHU3MOoB. [1pocTbie MeXaHN3Mbl B 6bITy N TeEXHUKe.

MexaHuueckas 3Heprusi. KuHeTuueckas M noTeHumanbHas 3Heprus. [peBpalieHUe O0fHOro BuAa
MeXaHWYeCKOW aHepruv B Apyroi. 3akOH COXPaHEHUS SHEPTUN B MEXAHMKE.



JemoHcTpaumn.
1 Tlpumepbl NPOCTbIX MEXaHU3MOB.
NabopaTopHbIepaboThbl N OMNbITHI.

1. OnpegeneHne paboTbl CWUbl TPEHWUS NPW PaBHOMEPHOM [ABVMKEHWW Tena Mo rOpU3OHTasIbHOMN
MOBEPXHOCTMU.

2. WccnepoBaHue ycnoBuii paBHOBECUSA pblyara.

N3mepeHne KM [ HaKNOHHOWR MIOCKOCTMW.

4. MN3y4yeHue 3aKOHa COXPaHEHUS MeXaHUYeCKOWN aHeprum.

w

8 KJIACC
Pasgen 6. TensioBble AB/IEHUA.

OCHOBHbI€ MOMOXEHNS MONEKYNSAPHO-KMHETUYECKO Teopun CTPOeHMs BellecTBa. Macca 1 pasmepsbl
aToMOB U MonieKyn. OnbiTbl, NOATBEPXKAAOLLME OCHOBHbIE MOMOXEHNS MONEKYNSPHOKNUHETNYECKOW Teopun.

Mogenn TBEpPALOTO, XMUAKOTO M ra3o06pasHOro cocTosiHWiA BellecTBa. Kpuctannmyeckme n amopHble
Tena. OGbBACHEHME CBOWCTB ras3oB, XWAKOCTeW W TBEPAbIX TeN Ha OCHOBE MOMIOXEHWUI MONEKYNSPHO-
KUHETUYEeCKOl Teopun. CMaumBaHWe 1 KanunnspHble sBneHns. TennoBoe paclluMpeHmne 1 cxxaTue.

Temnepatypa. CBA3b TemnepaTypbl CO CKOPOCTbIO TEMOBOT0 ABUXEHMUS YacTuL,. BHYTpeHHSAs aHeprus.
Cnocobbl M3MEHEHWsI BHYTPEHHEN aHepruu: Tennonepeaaya 1 coBeplueHne paboTbl. Buabl Tennonepegayu:
TennonpoBOAHOCTb, KOHBEKLMS, U3MTyUeHMe.

KonnuecTBo TennoTbl. YAenbHas TeNNOEMKOCTb BellecTBa. Tenno06MeH M TennoBOE paBHOBECKE.
Y paBHeHMe TenoBoro 6anaHca. MnasneHve n 0TBepAeBaHNE KPUCTA/ITIMYECKNX BELLECTB. Y AefibHas TensoTa
nnaeneHus. MapoobpasoBaHne N KOHAeHCcaUKs. cnapeHne. KnuneHune. Y aenbHas TennoTa napoobpa3oBaHus.
3aBUCMMOCTb TemrnepaTypbl KUNEHUSA OT aTMOCHEPHOr0 AaB/eHUs.

BnaXHoCTb BO3gyXxa.
OHeprug Tonanea. Y aenbHas TennoTta CropaHus.

MpuHuunbl paboTbl TENMOBLIX ABUraTenein KM tennoBoro Asmratens. TennoBbie ABUraTenun 1 awnta
OKpY>KatoLLen cpefbl.

3aKOH coxpaHeHWs 1 nNpeBpaLLeHnNs 3HEPTUN B TEMJIOBbIX NpoLieccax.
JemMoHcTpauuun.

Hab6ntogeHne 6poyHOBCKOI0 ABUXEHUSA.

Hab6ntoaeHne anhgysmn.

HabntoaeHne SBAEHWIA CMauMBaHUS U KanWINSPHbIX SBNEHWIA.
HabntogeHne TennoBoro pacluimpeHuns Ten.

V3MeHeHne faBneHuns rasa npu n3mMeHeHUn o6bEMa 1 HarpeBaHUM UK OXNaxXAeHUn
MpaBunna n3MepeHnsa TemnepaTypsi.

Bugbl Tennonepegayn.

OxnaxfeHue nNpu coBepLleHNN paboThbl.

HarpeBaHue npv coBeplieHnn paboTbl BHELUHUMU CUIAMMU.

10 CpaBHeHue Tenn0EMKOCTe pasfIMyHbIX BELLECTB.

11. HabnwogeHne KNneHus.

12. HabnwoLeHne NOCTOAHCTBA TeMMepaTypbl MNpuW naaBneHUN.

©ENOUTAWN P



13. Mogenu TennoBbIX ABUraTenei.
NabopaTopHbIepaboThbl N OMNbITHI.

OnbITbl N0 O6GHAPYXXEHUIO AENCTBUA CUN MONEKYNSAPHOTO NPUTKEHWS.

OnbITbl NO BbIpaLLMBaHNIO KPUCTaN/I0B NOBAPEHHOM COMM UM caxapa.

OnbITbl N0 HabNOAEHUIO TEMNOBOr0 PacLIMPEHUS ra3oB, XUAKOCTEN 1 TBEPAbIX Tef.

OnpegeneHne gaeneHns Bo3ayxa B 6annoHe wnpuua.

OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb [AB/IEHWA BO3JyXa OT ero 06bEéMa u HarpeBaHus WAn

OXNAKIEHWS.

6. MpoBepka runoTesbl JIMHENHOW 3aBUCUMOCTU [NUHbI CTONOMKA XMAKOCTU B TEPMOMETPUYECKON
TpybKe OT Temnepartypbl.

7. HabniwogeHne un3MeHeHWUs BHYTPEHHEW 3Hepruu Tena B pesynbTare Tenjaonepefayn v paboThbl
BHELUHWX CUI.

8 MWccnepoBaHue ABNeHUS TeN1006MeHa NpU CMELINBAHUMW XONOLHONM U ropsYyeid BOAbI.

9. OnpegeneHve KonMyecTBa TenioTbl, MOAYYEHHOro BOALOWM MpWM TenNn00OMeHe C HarpeTbim
MeTa/INYeCKUM LUIVHLPOM.

10. OnpepneneHne yaenbHOM TeNI0EMKOCTMN BELLECTBA.

11. WccnepoBsaHme npoLecca ncnapeHus.

12. OnpefeneHne OTHOCUTENbHOW BNaXHOCTW BO3AyXa.

13. OnpepgeneHne yaensHOM TENOTbl NNABAEHUA Nbja.

O~ WD

Pasfen 7. Dn1eKTpnYecKne n MarHUTHbIE ABNEHUA.

AnekTpuzaumns Ten. [Ba poaa 3NeKTPUYECKUX 3apsafoB. B3anmmogeicTBue 3apsdKeHHbIX Ten. 3akoH
KynoHa (3aBUCMMOCTb CUJIbl B3aUMOZENCTBUA 3apSXKEHHbIX Te/T OT BE/IMUYMHbBI 3apAL0B MU PacCTOAHMSA MeXAy
Tenamn).

dnekTpuyeckoe none. HanpsXEHHOCTb  3/MeKTpuMyeckoro nond. [lMpuHuMn  cynepnosvumm
3NeKTPUYECKMX nosneli (Ha KA4eCTBEHHOM YPOBHE).

HocuTenn 3nekKTpUYeCKUX 3apsfoB. JneMeHTapHbI  anekTpuueckuin  3apag. CTpoeHMe artoma.
MPOBOAHUKM 1 AN3NEKTPUKMN. 3aKOH COXPaHeHUs 3/1eKTPUYECKOTr0 3apssa.

DNeKTPMYeCcKMnit TOK. Y CNOBUSA CYLLECTBOBAHMS 3/1IEKTPUYECKOTrO TOKA. VICTOUHMKM NOCTOSAHHOIO TOKa.
[eiicTBMSA 3NeKTPUYECKOro ToKa (TENS0BOE, XMMUYECKOe, MarHUTHOE). DNeKTPUUYECKNIA TOK B XXUAKOCTAX U
rasax.

JnekTpuyeckad uenb. Cuna TOKa. JneKTpuyeckoe HanpskeHue. CONpPOTUB/IEHME MPOBOAHUKA.
YaenoHoe conpoTueiieHne BewlecTBa. 3akoH Oma and yyactka uenu. lNocnegosaTtenbHOe M napaniefibHoe
coefMHeHne NpPoBOLHUKOB.

PaboTa M MOLLHOCTb 3NEKTPUYECKOro TOKa. 3akoH Jhkoyna-JleHua. ONeKTpuyeckme Lenum u
NnoTPeouTeNn 3NEKTPUYECKOM 3HEPTMK B ObITy. KOPOTKOE 3amMblKaHue.

MMOCTOSAHHbIE MarHUTbI. B3anmoaeincTBme NOCTOAHHbLIX MAarHUTOB. MarHuTHoe none. MarHuTHoe none
3eMnn M ero 3HauvyeHue ans XusHM Ha 3emne. OnbIT 3pcTefa. MarHUTHOE Mone 3MeKTPUYECKOro TOKa.
MpuMeHeHVe 3NeKTPOMarHUTOB B TeXHWKe. [leCTBME MArHUTHOrO MOAA Ha MPOBOAHWMK C TOKOM.
JneKTpoaBUraTenib MOCTOSHHOIO TOKa. VIcnonb3oBaHMe anekTpoaBuraTeneil B TEXHUYECKUX YCTPOMCTBAX U
Ha TpaHcnopTe.

OnbiTel ®apafes. fABneHWe 3NeKTPOMarHUTHON WHAYKUMUW. [MpaBuno JleHua. ONneKTporeHepartop.
Cnoco0bbl MONYYEHUS 3IEKTPUYECKOM 3HePrn. SNEKTPOCTaHLUUN Ha BO30OHOBISAEMbIX UCTOYHMUKAX IHEPTUN.

JemoHcTpaumn.
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onekTpusayma Tern.

[lBa pofia aneKTpUYeCKnx 3apsgoB U B3aMMOEeNCTBUE 3apsHKeHHbIX Tefl.
YCTPOINCTBO W AeiCTBME 3/N1EKTPOCKONA.

dnekTpocTaTnyeckas MHAYKLUNS.

3aKOH COXpaHeHMWs 3NeKTPUYECKNX 3apafoB.

MpPOBOAHUKMN W AUINEKTPUKN.

MogenvpoBaHue CUOBbIX TMHUIA 3IEKTPUYECKOTO NONS.

NCTOYHMKN NOCTOAHHOTO TOKa.

[efcTBMA 31eKTPUYECKOro TOKa.

SNeKTPNYECKN TOK B XXUAKOCTH.

. [a30BbIli pa3psaa.

3mepeHne cusibl TOKa amnepMeTpomM.

3mepeHue 3/1eKTPUYECKOTO HaMnpsaXXeHns BOIbTMETPOM.

PeocTaT 1 marasuH conpoTuUBIEHUI.

B3avmogeincTeme NoCTOAHHbIX MarH1TOB.

MogennpoBaHue HEBO3MOXHOCTM pa3fesieHns noatocoB MarHmTa.
MogenvpoBaHne MarHUTHbIX MOMeR NOCTOAHHbBIX MarHUTOB.
OnbIT OpcTesa.

MarHuTHoOe nosne ToKa. SNeKTPOMarHuT.

[lecTBME MarHMTHOro NoJis Ha NMPOBOAHUK C TOKOM.

. dnekTpoABUraTesib NOCTOSHHOIO TOKa.
. ViccnepoBaHmne SiBNeHUA 3N1eKTPOMArHUTHON MHAYKLUNW.

OnbITl Papajes.
3aBMCMMOCTb HanpaBneHUs NHAYKLMOHHOIO TOKa OT YCNOBMWIA ero BO3HUKHOBEHNS.
JNieKTporeHepaTop NOCTOAHHOIO TOKa.

NabopaTopHbIepaboThbl N OMNbITHI.
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10.
11

13.
14,
15.
16.
17.

18.
19.
20.
21

OnbITbl N0 HaBNOAEHUIO 3NeKTPU3aLun TeN NHAYKLMEN Y NPU COMPUKOCHOBEHUMN.

WccnepoBaHue JeincTBMsA 31eKTPUYECKOro rnois Ha NPOBOAHUKMN U AN3NEKTPUKMA.

C6opka 1 npoBepka paboTbl 3N1EKTPUYECKONM Lienn NOCTOSAHHOTO TOKa.

3mepeHne v perynvposaHune Cusbl TOKa.

N3mepeHue v perynmpoBaHue HanpsxeHus.

WccnepoBaHme 3aBUCMMOCTH CUJbl TOKA, MAYLLETO Yepe3 pe3ncTop, OT COMPOTUB/IEHUSA pe3ncTopa u
HanpsXeHns Ha pesncTope.

OnbITbl, LEMOHCTPUPYHOLME 3aBUCUMOCTb 31EKTPUYECKOr0 COMPOTUB/IEHUSA MPOBOAHUKA OT €ro
OJ/IMHbBI, Naowaan nornepeyHoro ceyeHna U maTepuana.

MpoBepka nNpaBua CNOXEHUSA HANPSHXXEHUIANPU NocneoBaTelbHOM COeAUHEHUN ABYX Pe3nCTOPOB.
[MpoBepka npasufa 414 CU/blI TOKA NPU NapannenbHoM CoefMHEHUN Pe3ncTOPOB.

OnpepfeneHne paboTbl 3IEKTPUYECKOr0 TOKa, MAYLLEr0 Yepes pe3ncTop.

OnpefeneHne MOLLHOCTMN 3/IEKTPUYECKOTO TOKA, BbIAENAEMON Ha pe3ncTope.

WccnepoBaHue 3aBUCUMOCTU CUJbl TOKA, MAYLLETO Yepes 1aMMNOoYKy, OT HanpsXXeHUs Ha Hel.
Onpepenenune Kl Harpesatens.

WccnepoBaHMe MarHMTHOrO B3aMMOZECTBUA MOCTOAHHbLIX MarHMTOB.

3yyeHne MarHUTHOIO MOAS MOCTOAHHbBIX MarHUTOB NP UX 0OBLELVHEHUN W Pa3feNeHUN.
WccnepoBaHue JencTBMSA 31eKTPUYECKOr0 TOKa Ha MarHUTHYHO CTPESKY.

OnbITbl, AEMOHCTPUPYHOLME 3aBUCUMOCTb CWU/bl B3aMMOLENCTBUA KaTYLWIKN C TOKOM W MarHuTa ot
CWNbl TOKa W HanpaBieHNsa TOKa B KaTyLUKe.

N3yuyeHne felicCTBUA MATHUTHOIO NONS HA MPOBOLHUK C TOKOM.

KoHCTpynpoBaHue 1 nsyyeHume paboTbl 3/1eKTPOLBUTaTENS.

N3mepeHue KM anekTpoLBUrateNbHON yCTaHOBKM.

OnbITbl MO WUCCMEA0BAHUIO ABNEHUSA 3NeKTPOMAarHUTHON WHAYKUUW: UCCNeLOoBaHWNE W3MEHEeHWIA
3HaYeHUs 1 HanpaBNeHNs NHOYKLWOHHOTO TOKa.

9 KJTACC



Pasgen 8. MexaHn4yeckue ABNeHUSA.

MexaHn4yeckoe  AaBukeHuwe. MaTepuanbHaas Toyka. Cwuctema  oTcyéta.  OTHOCMTENIbHOCTb
MeXaHW4YecKoro [BWMXeHUs. PaBHOMepHOe NPAMONUHENHOe ABMXeHWe. HepaBHOMepHOe MNPAMO/INHeRHoe
ABVKeHue. CpegHAs N MTHOBEHHAA CKOPOCTb Tena npu HepasHOMEPHOM [BVXKEeHUU.

YcKopeHue. PaBHOYCKOpeHHOe NpsMonunHeliHoe gBmkeHne. CBob6oaHoe nageHne. OnbiTbl Fanunes.

PaBHOMeEpHOe ABWKEHWE MO OKPYXHOCTW. [lepuog v yactoTa obpawieHus. JIMHeilHas W yrnosas
CKOpOCTU. LleHTpoCcTpemunTenLHOe yCKOpeHue.

MepBblil 3aKOH HbloTOHA. BTOpOI 3aKOH HbtoTOHA. TpeTuid 3akoH HbtoToHa. MpuHLMN cynepnosnuum
cun.

Cuna ynpyrocTi. 3aKoH 'yka. Cuna TPeHMs: cuna TPeHUs CKOMbXEHUS, cuna TPeHUs Mokos, apyrue
BU/bI TPEHUS.

Cwvna TAXecTn M 3aKOH BCEMUPHOTrO TATOTEHUSA. Y CKopeHue CBOGOAHOI0 nafeHus. [BuxeHue nnaHeT
BoKpyr ConHua. MNepBad KocMMUeckad CKOPOCTb. HEBECOMOCTb U Meperpysku.

PaBHOBecuMe MaTepuanbHOW TO4YKM. AOGCONOTHO TBEpPAOe Teno. PaBHOBecume TBEPAOro Tena cC
3aKPenNEHHOMN oCblo BpallleHUsA. MOMEHT cunbl. LleHTp TsxxecTu.

mnynec Tena. MsmeHeHne mmnynbca. MIMnynbC CWibl. 3aKOH COXpPaHEHMA uMnynbca. PeakTUBHOE
LBVDKEHNE.

MexaHunyeckass paboTa M MOLLHOCTb. PaboTa cun TSXKECTW, YNpyroctu, TpeHusi. CBsi3b 3HEPrum u
paboTbl. MoTeHUManbHas 3Heprus Tena, NOAHATOrO Haf MOBEPXHOCTbK 3emnaun. lMoTeHuManbHas 3Heprus
CXKaTo npyXuHbl. KuHeTuyeckas aHeprus. TeopeMa O KMHETUYECKON 3HEPrun. 3aKOH COXpPaHeHWs
MEXaHNYECKOW 3Hepruu.

JemoHcTpaumn.
1 HabnwofeHne MexaHNMYeCcKoro ABMXEHWA Tefla OTHOCUTENIbHO pasHbIX TN OTCYETA.
2. CpaBHeHVe nyTeli U TPaeKTOpPUIA [ABUXEHWA OAHOr0 M TOro Xe Tena OTHOCUTENbHO pasHbIX Ten
OTCYéTA.
3. V3mepeHune cKOpoCTU 1 YCKOPeHUS NPAMONIUHEAHOTO ABVKEHNS.
4. WccnepoBaHue NPU3HAKOB PaBHOYCKOPEHHOIO ABUXEHMUS.
5 HabnwogeHvie ABMKEHNA Tena N0 OKPYXHOCTH.
6. HabnwpgeHve MexaHWYECKUX SBMEHWUI, MPOUCXOAAWMX B CUCTEME OTCYETa «Tenexka» npu eé

paBHOMEPHOM W YCKOPEHHOM [BMXXEHUW OTHOCUTENIbHO KabuHeTa (DU3NKMN.
7. 3aBMCMMOCTb YCKOPEHMA TeNfa OT MacChl Tena U AeiACTBYHOLW e Ha HEFO CUNbI.
8 HabnwoaeHne paBeHCTBA CMN NPX B3aMMOJENCTBUM Ten.
9. VI3MeHeHMe Beca Tena npu yCKOPEHHOM [BUXEHUN.
10. Mepegava umnynbca Npu B3aMMOAeNCTBUM Ten.
11. Mpeo6pa3oBaHWs IHEPTUN NPU B3aUMOLENCTBUMN Ten.
12. CoxpaHeHue MMMynbeca Npu Heynpyrom B3anmoLericTBUN.
13. CoxpaHeHue nmnynbca npu abCoNOTHO YNPYroM B3anMOLeCTBUN,
14. HabnwogeHne peakTUBHOIO ABUXEHUSI.
15. CoxpaHeHne MexaHU4YeCKOWl aHeprum npu ceo604HOM NageHun.
16. CoxpaHeHMe MexaHWYeCKOWN aHepPrun npu ABMKEHUN TeNa Nofg AeCTBMEM NPYXUHbI.

NabopaTopHblepaboThbl N OMNbITHI.
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KoHCTpynpoBaHMe TpakTa Ans pasroHa W AanbHeilero paBHOMEPHOrO ABVIKEHWUS Lapuka Wau
TeNexkKu.

OnpefeneHne cpefHeinl CKOPOCTM CKOMbXEHUs 6pycka WM [BWKEHWSA Lapuka MO HaK/IOHHOM
NNOCKOCTM.

OnpepfeneHne yCKOPeHWs Tena Npyu paBHOYCKOPEHHOM [BMXEHWUW NO HaKNOHHOW NIOCKOCTM.
WccnepoBaHue 3aBUCUMOCTM MYyTU OT BPEMEHW MPU PaBHOYCKOPEHHOM ABVMKEHWUMW 6e3 HayanbHOM
CKOpOCTH.

MpoBepka rMNOTe3bl: €CAM MNPW PaBHOYCKOPEHHOM [ABMXEHUM 6e3 HayalbHON CKOpPOCTUM NyTw
OTHOCSTCS KaK psfi HEYETHbIX YMCeS, TO COOTBETCTBYHLLME NMPOMEXYTKN BPEMEHWN OMNHAKOBbI.
NccnepgoBaHme 3aBUCMMOCTU CUbl TPEHWUA CKONBXEHWS OT CUbl HOPMaSbHOTO [aB/eHNS.
OnpegeneHne KOIPHOULMEHTA TPEHNA CKOMBbXEHUS.

OnpepfeneHune XXECTKOCTU NPYXMHbI.

OnpegeneHne paboTbl CWAbl TPEHWUA NPV PaBHOMEPHOM ABMXKEHWUW Tena Mo FOPU30HTaNbHOA
MOBEPXHOCTML.

OnpegeneHne paboTbl CUAbI YNPYrocTU Npu nogbéMe rpysa ¢ MCNOMb30BaHMEM HEMOLBUXHOIO M
NOABMXXHOr0 6/10KOB.

. N3yuyeHne 3aKoHa COXpPaHEHWS SHEPTUN.

Pasgen 9. MexaHn4yeckmne KonebaHmst N BOMHbI.

Kone6aTenbHoe ABMXeHMe. OCHOBHbIE XapaKTePUCTUKK KoneGaHWiA: nepuof, 4vactoTa, aMnaUTyaa.

MaTeMaTUYeCKNIA N NPYXXUHHbIA MasiTHUKK. TpeBpaLleHne 3HEPTUU NPU KONebaTeNbHOM ABUXEHUN.

3aTyxatouine KonebaHus. BbIHYX/eHHble Kone6aHus. Pe3oHaHc. MexaHuyeckue BONHbl. CBOICTBa

MEXaHWYeCKNX BOMH. MpofoNbHbIE U NMONepeYHble BO/HbI. [/IMHA BOMHbI U CKOPOCTb €€ pacnpocTpaHeHUs.
MexaHU4YecKkune BOSHbI B TBEPLOM Tese, CEICMUYECKME BOJHBI.

3BYK. [POMKOCTb 3BYKa M BbiCOTa TOHa. OTpa)keHue 3ByKa. VIH(pa3ByK U yNbTpas3ByK.

JemoHcTpaumn.
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Ha6ntogeHne konebaHmin Ten nog AeiCTBMEM CUJIbl TSXKECTU W CUNbI YIPYTOCTH.
HabntogeHne KonebaHuii rpy3a Ha HUTK U Ha NMPYXUHE.

HabntogeHne BbIHYXAEHHbIX KONebaHUn 1 pe3oHaHca.

PacnpocTpaHeHWe NPOAOMbHbIX M NOMNEPEeYHbIX BOH (Ha MOAEeNN).
Hab6ntwoneHne 3aBUCMMOCTU BbICOTbI 3ByKa OT YaCTOTbl.

AKYCTUYECKMNIA pe30HaHC.

NabopaTopHblepaboThbl N OMNbIThI.
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ANEKT

OnpepfeneHune 4acToTbl U Neproja KonebaHii MaTeMaTU4ecKoro MasTHUKA.

OnpefeneHune 4acToTbl U Nepuoja KonebaHuii NPY>XXNUHHOTO MasTHUKA.

WccnepoBaHue 3aBUCMMOCTU Nepuoja KonebaHnii No4BELEHHON0 K HUTK Tpy3a OT A/IMHbI HUTK.
WccnepoBaHme 3aBUCUMOCTU Nepuoa KonebaHnin NpyXXMHHOT0 MasgTHMKA OT Macchl rpysa.
MpoBepka He3aBUCUMOCTM Nepuosa KosnebaHuin rpysa, NOABELIEHHOr0 K HUTK, OT Macchl rpysa.
OnbITbl, LEMOHCTPUPYIOLLME 38BUCUMOCTb Mepuofa KosiebaHUin NpyXUHHOTo MasTHUKa OT Macchbl
rpys3a M >XECTKOCTU NMPYXXUHbI.

N3mepeHue yckopeHns CBO60AHOI0 NafieHus.

Pasgen 10. 3neKTpomMarHUTHOE MoJie N 3/IeKTPOMarHUTHbIE BOJIHbI.

DNeKTPOMarHMTHOe Mone. JNeKTPOMarHWTHbIe BO/HbI. CBOCTBA 3/1EKTPOMArHUTHLIX BOMH. LLIkana
POMarHUTHbIX BO/H. VICN0Nb30BaHWe 3/1€KTPOMArHUTHbIX BOJH A4/1f COTOBOWA CBA3MN.

AnekTpoMarHuTHas npupoga ceeta. CKOpOCTb cBeTa. BonHOBbIE CBOICTBA CBeTA.



JemoHcTpaumn.

1 CBoilCTBa 3NEKTPOMArHUTHbIX BOJIH.
2. BonHoBble cBoCTBa cBETA.

NabopaTopHbIepaboThbl N ONbITHI.
1 W3y4eHue CBONCTB 3/IEKTPOMArHUTHbIX BOJIH C MOMOLLbI MOBUNLHOIO TenedoHa.
Pasgen 11. CBeToBbIe ABMEHUSA.

NlyueBas mopenb cBeta. WcTouyHukm cBeta. MpsAMONMHeRHOe pacnpocTpaHeHue cBeTa. 3aTMeHUs
ConHua u NyHbl. OTpaxkeHne ceeTa. Mn0ocKoe 3epKano. 3aKOH OTpaXKeHus cBeTa.

MpenomneHne cBeta. 3akKoOH npenomMmneHua ceeta. [loNHOe BHYTPeHHee OTpaXKeHWe CBeTa.
Mcnonb3oBaHWe MNONHOMO BHYTPEHHEr0 OTPaXXeHUSA B ONTUYECKUX CBETOBOAX.

Nunza. Xopg nyyel B inMH3e. ONTuyeckas cuctema potoannapara, MMKpOCKona u Teneckona. a3 Kak
ONTUYeckas cuctema. bNM3opykKoCTb M AabHO30PKOCTb.

PasnoxeHue 6enoro ceeta B cnekTp. OnbITel HotoTOHA. CNoXeHWe creKTpasibHbIX LBETOB. Aucnepcus
cBeTa.

JemoHcTpaumn.

MpAMONNHeNnHOe pacnpocTpaHeHne CBeTa.

OTpaxeHue cBeTa.

MonyyeHne n306paxeHnn B NJIOCKOM, BOTHYTOM M BbIMYK/IOM 3epKanax
lMpenomneHune ceeta.

OnTuYeckunii CBETOBOA,

Xoa ny4yeit B cobmpatolLeli mH3e.

Xoa ny4yei B paccenBaroLLein NNH3e.

MonyyeHme N306paKeHNn ¢ MOMOLLbIO INH3.

. MpuHUuUN gericTeusa poToannapara, MMKPOCKONa v Teneckona.
10. Mogenb rnasa.

11. Pa3noxXeHue 6en10ro ceeta B CNEKT.

12. MonyyeHne 6en10ro ceeta NpU CAOXKEHUW CBeTa pa3HbIX LIBETOB.
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NabopaTopHblepaboThbl N OMNbITHI.

1 WccnepoBaHue 3aBUCMMOCTU Yria OTPaXKeHUs CBETOBOrO iyya OT yrna najeHus.

2. WN3yueHue xapakTepuCTUK n306paKeHns npegmeTa B NIOCKOM 3epKane.

3. VccnepoBaHue 3aBMCMMOCTW Yrna npefioM/eHUs CBETOBOMO fiyya OTYyrna MafjeHus Ha rpaHule
«BO3LYX-CTEK/0».

4. TMony4veHme M300paKEHW C MOMOLL b COOMPALOLLER NMNH3bI.

5 OnpepgeneHne )OKYCHOro paccToAHUSA N ONTUYECKON CUbl COOUPAtOLLLEI NH3bI.

6. OnbITbl NO pa3noXeHNO 6enoro CeeTa B CNEKTP.

7. OnbITbl NO BOCAPUATUIO LBETA NPEAMETOB NpY UX HABNIOAEHNM Yepes LBeTOBbIe (PUbTPbI.

Pasnen 12. KBaHTOBbIe ABJ/IEHUS.

OnbITbl Pe3ephopaa 1 nnaHeTapHas moaenb atoma. Mogens atoma bopa. MicnyckaHue v nornoieHune
cBeTa aTOMOM. KBaHTbl. JIuHenyaTble CNeKTpbl.



PaanoakTMBHOCTb. Anb(a, 6eTa- U ramma-nu3nyyeHuss. CTpoeHne aToMHOro sapa. HyknoHHas mogenb
aToMHOro agpa. M3otonbl. PagmMoakTuBHbIe npespatleHus. MNepuof nonypacnaga aTOMHbIX f4ep.

ApepHble peakuuMn. 3aKOHbl COXpaHeHWs 3apsifoBOr0 M MaccoBOro uucen. SHepPrus CBA3N aTOMHbIX
sifaep. CBsA3b MacChl M 3HEPrun. Peakunm cuHTes3a u geneHus saep. VICToOUHUKK aHeprun ConHua u 38é3g,.

ApnepHas aHepreTuka. [leMcTBUA pagnMoaKTUBHBIX U3NYYEHWUIA Ha XKMNBbIE OPraHn3mbl.
JemMoHcTpaunm.

CneKTpbl N3NYYEeHUA 1 NOTNOLLLEeHUS.

CneKTpbl pas/IMYHbIX ras3os.

CnekTp BOAOpOAA.

HabntofeHue TpekoB B kamepe BunbcoHa.

Pa6oTa CHETUMKA NOHMIUPYHOLLNX U3NYUEHWIA.

Perucrtpaumsa n3nyyeHus NpupogHbIX MUHEPaNoB 1 NMPOLYKTOB.

oA WN R

NabopaTopHbIepaboThbl N OMNbITHI.

1 HabnwpgeHve CNNOWHbLIX U NMHEAYATbIX CMEKTPOB U3MTyYEHUS.
2. VccnepoBaHue TPEKOB: M3MEPEHUE IHEPTUM YacTULbl MO TOPMO3HOMY NyTU (Mo doTorpaguam).
3. MN3mepeHue pagnoakTMBHOIo (hoHa.

MoBTOpPUTENbHO-0606LLAI0LLLMIA MOAY/b.

MoBTOPUTENbHO-0606WAOWNIA  MOAYNb MpeAHasHayeH And  cucTematmsaymm un - 06006wWeHns
NpeLMeTHOr0 COLEPXaHUA U OnbiTa AeATe/IbHOCTU, NPUOBPETEHHOIO NPY U3YUYEHUW BCEro Kypca (U3NKK, a
TakXXe [N MOATOTOBKM K OCHOBHOMY TrOCYAAapCTBEHHOMY 3K3aMeHy Mo (u3nke Ana o6yuaroLwmxcs,
BbI6GpaBLUMX 3TOT YUYeOHbI NpesMeT.

Mpu N3y4yeHMN JAaHHOTO MOAYNS Peanu3ytoTcs U CUCTEMATU3MPYHOTCS BUAbI AeSTeNbHOCTU, Ha OCHOBE
KOTOpPbIX 06ecrneynmBaeTcs AOCTMXKEHME MNPeAMETHbIX W MeTanpeaMeTHbIX MNNaHMPYeMblX Pe3ynbTaToB
06yyeHunsi, popmupyeTcs ecTeCTBEHHOHAy4YHas FPaMOTHOCTb: OCBOEHWe Hay4HbIX METOA0B WUcCnefoBaHUs
SIBNEHUA npupoAbl W TeXHWUKW, OBNafieHNe YMEHUSMU O0ObBACHATb (U3MYECKMe SBNEHUS, NPUMEHNN
nosly4yeHHble 3HaHMSA, pellaThb 3aJa4um, B TOM YMC/Ie KaYeCTBEHHbIe M 3KCMEepYMEHTaNbHbIE.

MpUHLMNNANbHO [eATEeNbHOCTHBIA XapakTep [aHHOTO pasfena peannsyeTca 3a CYET TOro, 4TO
06yyatoLinecs BbIMOMHAOT 3alaHNs, B KOTOPbIX MM NpeanaraeTcs:

Ha OCHOBE MOMyYEHHbIX 3HAHWI pacrno3HaBaTb U HAayyHO O6GBACHATb (M3NUECKUE SBNEHUS B
OKpY>)XatoLleid Npupoje 1 NOBCEAHEBHOMN XKU3HN;

MCMONMb30BaTb Hay4YHble METOAbl UCCNef0BaHUA (IM3NYECKUX SBMEHWIA, B TOM 4YuCie ANS NPOBEPKM
rMnoTe3 U NoNyyYeHUs TeOPeTMYEeCKUX BbIBO/OB;

00bACHATL Hay4Hble OCHOBbl HanMbonee BaXXHbIX [AOCTMXXEHWUA COBPEMEHHbIX TEXHONOrWA, Hanpumep,
NPakTUYeCKOro WUCMONb30BaHWA Pa3/IMyHbIX WMCTOYHWKOB 3HEPTMM Ha OCHOBE 3aKOHA MpeBpalieHus u
COXPaHEeHMA BCEX M3BECTHbLIX BUAOB 3HEPTUMN.

NMITAHNPYEMBIE PE3YJIbTATbl OCBOEHUWA MPOIMrPAMMBLI MO ®UN3NKE HA YPOBHE
OCHOBHOI'O OBLWWEIO OBPA3OBAHNA

N3yyeHne (U3MKM Ha YpPOBHE OCHOBHOro 06LiLero o6pa3oBaHWMs HanpaBfeHO Ha AO0CTUXKEHMe
NIMYHOCTHbIX, MeTanpeaMeTHbIX U NPeAMeTHbIX 06pa3oBaTeNbHbIX Pe3y/bTaToB.



B pesynbTate uayyeHus n3NKM Ha YPOBHE OCHOBHOIO 00LLero o6pasoBaHnsa y obyuvarollerocs oyayt
chopMMpOBaHbI CNefyroLLINe NMYHOCTHbIE pPe3ynbTaTbl B YaCcTK:

1) naTpMOTNYECKOro BOCMUTAHUSA:

- NPOSAB/IEHNE NHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUICKON (DU3NYECKOW HayKu;

- LLEHHOCTHOE OTHOLWEHMNE K JOCTUXKEHUAM POCCUACKUX YUEHbIX-PU3NKOB;

2) rpaXkfaHCKOro 1 JyXOBHO-HPABCTBEHHOI0 BOCMUTAHUSA:

- TOTOBHOCTb K aKTMBHOMY Yy4yacTuUO B 06CYXJEHUM O06LEeCTBEHHO 3HAYUMbIX U 3TUYECKMX npobnem,
CBSI3aHHbIX C MPaKTUYECKUM NPUMEHEHNEM LOCTVKEHUA (DU3NKU;

- 0CO3HaHWe BaXXHOCTWU MOPanbHO-3TUYECKUX NPUHLMMNOB B AeATE/IbHOCTN YUYEHOTO;

3) 3CTeTMYEeCKOro BOCNUTaHMUA:

- BOCMPUATHAE 3CTETMYECKMUX KayeCTB (PU3MYECKON HayKu: eé rapMOHWYHOTO MOCTPOEHWs, CTPOrocTu,
TOYHOCTW, NaKOHUYHOCTMW;

4) LEHHOCTN HAYYHOro MO3HAHUA:

- 0CO3HaHWe LEHHOCTM (IM3NYECKOW HayKM KaK MOLLHOrO MHCTPYMEHTA NO3HaHWA Mupa, OCHOBbI Pa3BUTUA
TEXHOMOT NI, BaXHeLlel COCTaBNAOLWEN KYNbTypbl;

- pa3BUTUE Hay4YHOWN N0603HATENbHOCTU, MHTEpPEeca K UCCef0BaTe/IbCKON feATeNbHOCTH;

5) hopMnpoBaHNA KynbTypbl 340P0BbS U 3MOLLMOHANLHOIO 6/1arononyyms:

- 0CO3HaHue LUeHHocTK 6Ge3onacHOro obpasa XW3HW B COBPEMEHHOM TEXHONOTMYECKOM MWUpE, BaXKHOCTU
npasun 6e30nacHOro NOBeAeHUS Ha TPaHCMOPTe, Ha oporax, C aIeKTPMUYECKMM 1 TeMN0BbIM 060py0BaHVEM
B JOMALUHUX YCNOBUSAX;

- C(hOpMMPOBAHHOCTL HaBblKa petnekcun, NpU3HaHMe CBOEro npasBa Ha OWWOGKY WM Takoro e npaea y
LpYyroro 4enoBeka;

6)TpyLOBOro BOCMUTAHUSA:

- aKTMBHOE yyacTMe B pelleHMM NpakTUyeckux 3afady (B pamkax CceMbM, 06pa3oBaTe/lbHON OpraHusauum,
ropofa, Kpas) TEXHONOrMYECKOM 1 COLManbHOMW HanpPaBNeHHOCTH, TPEBYOWMNX B TOM YMCIEe U PUINYECKUX
3HaAHWIA;

- UHTepec K NpakTUYeCKOMY U3YYEHUIO NPOGEeCcCuin, CBA3aHHbIX C PUINKOWN;

7) 3KONOTM4YeCcKOro BOCNUTaHUA:

- OpMeHTauuMs Ha NpUMeHeHne (M3NYECKUX 3HaHWI AN pelleHns 3agad B 0611aCcTU OKpyXaloLleli cpeabl,
NIaHUPOBAHUS NOCTYMKOB M OLEHKN UX BO3MOXHbIX NMOCNEACTBUI AN OKPY>XKatoLLeid cpelbl;

- 0CO3HaHWe rnobanbHOro XxapakTepa 3K0MOrMyeckux Npobaem n NyTel NX peLleHuns:;

8) aganTaumy K N3MeHSILWMMCS YCI0BUAM COLMaNbHON U NPUPOLHON Cpegbl:

- NOTpebHOCTb BO B3aMMOAENCTBUM NPU  BbIMOJHEHUN UCCNEL0BAHUMIA M NPOEKTOB  (PU3NYECKOIA
HanpaBNeHHOCTU, OTKPbLITOCTb OMbITY W 3HAHUAM LPYTUX;

- NOBbILWEHNE YPOBHA CBOEM KOMMNETEHTHOCTM Yepe3 NPakTUYecKyt LesTeNlbHOCTb;

- NOTPe6bHOCTb B (POPMMPOBAHMMN HOBbIX 3HAHWUI, B TOM Yuc/ie GOPMyINMpPOBaTb UAEN, NOHATUSA, TUNOTE3bl O
(hn3nyecknx 06beKTax 1 ABNEHUSAX;

- 0CO3HaHue AePuuMTOB COOCTBEHHbIX 3HAHUA 1 KOMMNETEHTHOCTEN B 061aCTU (HU3NKMK;

- NJaHNPOBaHME CBOEr0 PasBUTUA B MPUOOPETEHUN HOBbIX PU3NYECKUX 3HAHWNA;

- CTpemfieHMe aHanM3MpoBaTh U BbISBAATL B3aUMOCBA3N NPUPOAbI, 06LLecTBa M 3KOHOMUKMK, B TOM Yucne ¢
NCNoNb30BaHWeEM (U3NYECKUX 3HAHWIA;

- OLeHKa CBOMX [eNCTBMIA C YYETOM BAUSHUA Ha OKPYXAKLLY cpedy, BO3MOXHbIX [106abHbIX
nocneicTBuiA.

METATNMPEAMETHDLIE PE3Y/JIbTATDI

B pe3ynbTate OCBOEHWMS Mporpammbl MO (PU3MKe Ha YPOBHE OCHOBHOro 06Liero o6pasoBaHus y
obyuarouierocs 6yayT chopMUpOBaHbl MeTanpeiMeTHble pe3ynbTaTbl, BK/IOYalOWMe MNO3HaBaTe/bHbIe
YHUBepca/bHble yuyebHble AelACTBUA, KOMMYHUKATUBHbIE YHUBEPCA/IbHbIE YUe6HbIE JEeNCTBUS, PErYNATUBHbIE

YHUBEpCaNnbHble Y4eOHble AenCTBUS.

Mo3HaBaTe/lbHble YHUBepPca/bHble yUebHble AeNCTBUS



Ba3oBble nornyeckme aencTBus:

BbIIBNATb U XapaKTepn3oBaTb CYLLECTBEHHbIE NPU3HAKN 0OBLEKTOB (SBNEHUN);

yCTaHaBNMBaTb CYLL,ECTBEHHbIN NPU3HAK Knaccugukaymm, 0CHOBaHMA 415 0006WEHNSA U CPaBHEHNS;
BbIABNATb 3aKOHOMEPHOCTU M MPOTMBOPEYMs B paccmaTpuBaembiX (hakTax, [AaHHbIX U HabNAeHMUAX,
OTHOCALLMUXCA K (PU3NYECKNM SBNEHUAM;

BbISIBNATb MPUYMHHO-CNEACTBEHHbIE CBA3U MPU M3YYEHUU (PUINYECKMX ABNEHWUIA WM NPOLECCOB, [AenaTb
BbIBOAbl C MCNOMb30BaHMEM [AEAYKTMBHbIX W WHAYKTUBHbLIX YMO3aK/MOYEHWW, BbIABUraTb FUMNOTE3bl O
B3aMMOCBA3AX (PU3NYECKNX BESINUNH;

CaMOCTOATENbHO BbIGMPATb CMNOCOO pelleHns y4yebHOl (uU3MYecKoil 3agaunm (CpaBHEHME HECKONbKUX
BapUaHTOB peLLeHus, BbI6Gop Hanbonee NOAXOAAWENO C YYETOM CaMOCTOSATENbHO BblAENEHHbIX KPUTEPUEB).

Ba3oBble UccreaoBaTe/IbCKNe AeACTBUS:

MCMoNb30BaTb BONPOChI KakK UCCeA0BaTebCKNIA UHCTPYMEHT NO3HaHUS;

NpoBOAUTb MO CaMOCTOATENbHO COCTaBJEHHOMY M1aHY OMbIT, HECNOXHbIA (U3NYECKUIA 3KCMEPUMEHT,
HebonblLOe nccnefoBaHne QU3NYECKOro ABNEHNS;

OLEeHMBaTb Ha MPMMEHUMOCTb W AOCTOBEPHOCTb MHOPMALMIO, MOMYYEHHYH B XOAe WUCCNeA0BaHUS WK
3KCMEePUMEHTE;

CaMOoCTOATENIbHO (HOPMY/NMPOBaTb 0606LEHMS U BbIBOAbI MO pe3ynbTaTaM NpPoBeAEHHOro HabNHAEHMS,
onbITa, MCCNef0BaHNS;

MPOrHo3MpoBaTb BO3MOXHOe [a/bHelillee pa3BUTUE (U3NYECKMX MNPOLECCOB, a TakKXe BblABMraThb
npeAnonoXeHns 06 UX PasBUTUM B HOBbIX YCNOBUAX U KOHTEKCTAX.

Pa6oTa ¢ nHopmaumei:

NPUMEHATb pPas3/inyHble MeTOAbl, MHCTPYMEHTbI U 3anNpoCbl NPX NOUCKE N 0TO6Ope UHGOPMaLUN NAN AaHHbIX
C YYETOM MpPeaN0XKeHHOW y4ebHOl (hM3nYecKoi 3agaun;

aHann3npoBaTb, CUCTEMATU3NPOBATb W WHTEPNPeTMPOBaTb WHMPOPMAUUIO pasINYHbIX BUAOB U (QopM
npeacTaBneHuns;

CaMOCTOSITENIbHO BbIOUPATL ONTUMaNbHYK (OPMY MpeacTaBfeHns WUHDopMaununm u UANKCTPUPOBATH
pellaemMble 3a4a4n HECNOXHbIMW CXEMaMW, AnarpaMmamm, MHON rpaMKoi N NX KOMOUHaLMAMMU.

KOMMYHMKaTVBHbIE YHUBEPCa/bHbIe YUYebHble AeACTBUS:

B X0/e 006CYXAeHNs y4eOHOro maTepumana, pe3ynbTaToB n1abopaTopHbIX paboT M NPOEKTOB 3aaBaTbh BOMPOCHI
No CyLLecTBY 06CYX/aeMOil TeMbl U BbiCKa3blBaTb MAEW, HaLENEHHbIe Ha peleHune 3agadv 1 NoALep>KaHne
6naroXxenaTenbHOCTU 06LLLEHUS;

COMOCTaBNATb CBOM CYXAEHUA C CYXXAEHUSIMW [APYTMX YYaCTHMKOB Auanora, 06HapyXupaTb pasnnuyune u
CX0ACTBO NO3ULWIA;

BblpaXaTb CBOI TOUYKY 3pEHUSA B YCTHbIX U MUCbMEHHbIX TEKCTaX;

ny6AMYHO NpeAcTaBnATb pe3y/bTaTbl BbIMOAHEHHOTO (HM3MYECKOro onbiTa (3KCMepUMEHTa, UCCNeAoBaHus,
npoekTa);

NMOHMMaTb W MCMNOMb30BaTb MNPeumyLiecTBa KOMaHAHON W WHAMBMAYaNbHOW paboTbl MpU  peLleHnm
KOHKPETHOI hn3nyeckoi npobnemsl;

NPUHMMATb LIeNN COBMECTHON AeATEeNbHOCTU, OPraHM30BbIBaTb AENCTBMA N0 €8 AOCTUXEHMNIO: pacnpefensiTh
ponu, 06cy>aaTh MNPOLLECCHI U Pe3yNbTaTbl COBMECTHOI paboTbl, 0606LaTb MHEHWUS HECKONbKUX MOAEN;
BbINO/IHATL CBOK 4acTb PaboTbl, AOCTUras KayeCTBEHHOro pe3ysbTata MO CBOEMY HanpaBAEHUIO U
KOOPAWHMPYS CBOM AEACTBUS C APYTMMU YNeHaMW KOMaHAbI;

OLeHMBaTb Ka4eCcTBO CBOEro BKNajda B 06N NPOAYKT NO KPUTEPUSAM, CAMOCTOATENLHO CPOPMYIMPOBAHHbLIM
yYyacTHUKaMU B3aMMOENCTBUS.



PerynsTuBHble yHUBepcasibHble YYebHble JeiCTBUSA
CamoopraHusauma:

BbIABMATb NPO6/EMbI B XXU3HEHHbLIX W YYEOHbIX CUTYyaLuaX, TPeOyowWwmx AN peleHns u3nyecknx 3sHaHui;
OPVEHTMPOBATLCA B Pa3/IMYHbIX MOAXOLAX MNPUHATUA pelleHWUi (MHAMBMAYaNbHOE, NMPUHATUE peLUeHUs B
rpynne, NPUHATME peLleHniA Tpynnoi);

CaMOCTOSTE/IbHO COCTaB/IATb afrOPUTM peLleHns (U3MYeCKOi 3afadu Uau nnaHa UccnefoBaHus ¢ yYETOM
MMeKLWNXCA pecypcoB U COBCTBEHHbIX BO3MOXHOCTEN, apryMeHTMpoBaTb MpeAnaraemMble BapuaHTbl
peLleHui;

fenatb BbIGOp 1 6paTh OTBETCTBEHHOCTL 3a peLleHue.

CaMOKOHTPO/b, 3MOLMOHANbHbIA UHTENNEKT:

AaBaTb afleKBaTHYO OLLEHKY CUTyauuu 1 npeanaratb nnaH eé N3MeHeHus;

O0OBACHATL  MPUYMHBLI  AOCTUXKEHUS  (HELOCTMXKEHWSA) pe3ynbTaToOB [AeATENIbHOCTM, fAaBaTb  OLIEHKY
NPMO6GPETEHHOMY OMbITY;

BHOCWUTb KOPPEKTUBLI B AeATENbHOCTb (B TOM YMCNe B XOA BbIMOMHEHUSA (PM3NYECKOTO MCCNef0BaHUSA UK
MPOeKTa) Ha OCHOBE HOBbIX 06CTOATENbCTB, M3MEHMBLUMXCA CUTYaLWIA, YyCTAHOB/IEHHbIX OLIMOOK, BOSHMKLINX
TpyAHOCTeN;

OLeHMBaTb COOTBETCTBME pe3ynbTaTa Lenn U yCroBusm;

CTaBUTb Ce0S Ha MecTO ApYyroro 4e/fioBeKa B XOAe Cropa WAM AWCKYCCUW Ha Hay4yHYK Temy, MOHMMaTb
MOTWVBbI, HAMEPEHUS U NOTUKY APYroro;

NpU3HaBaTb CBOE MPaBO Ha OLINOKY NP peLleHnn rU3nYecknx 3agay uam B yTBEPXKAEHUAX Ha HayUHbIe TEMbI
1 TaKoe XKe NpaBo 4pyroro.

MPEOMETHBIE PE3Y/IbTATbI

K KoHUy 06y4yeHus B 7 Kjacce npefMeTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [AO/MKHbI OTpaXaTb
CHhOPMMPOBAHHOCTb Y 06YHaOLLMXCA YMEHWIA:

NCNOMb30BaTh MOHATUA: (U3NYECKME W XUMUYECKME ABNEHUA, HabnogeHne, 3KCMEPUMEHT, MOAENb,
runoresa, eAuvHULUblI (PU3NYECKUX BENIMYUH, aTOM, MOJIeKyNa, arperaTHble COCTOAHWA BeuiecTBa (TBEpLOe,
XUNAKoe, rasoobpasHoe), MexaHuMyeckoe [BWKeHWe (paBHOMEpPHOEe, HepaBHOMeEpPHOe, NPAMONHENRHOE),
TpaekTopus, paBHOAeNCTBYKOWaAs cuna, Aedopmaums  (ynpyras, nnactuyeckas), HeBeCOMOCTb,
coobLaroLymecs cocypl;

pasnnyatb ABNEHUA (aUddysnsa, TennoBoe [BWKEHMe 4YacTul, BellecTBa, PaBHOMEpPHOE [BWKEHUE,
HepaBHOMEPHOE ABMXXEHUE, NHEPLUA, B3aUMOLENCTBME Tesl, paBHOBECHE TBEPAbIX Te/ C 3aKPENNEHHON OCbHO
BpalleHus, nepefava [AaBneHUs TBEPAbIMU Tenamu, XUAKOCTAMM W rasamu, aTMoc(epHOe [aBfieHue,
nnaBaHue Tes, NpespaLLeHns MexaHNYecKoi aHeprumn) no OnUCaHN UX XapakTePHbIX CBOWCTB M HA OCHOBE
OMbITOB, JEMOHCTPUPYIOLWMNX AaHHOE (PU3NYECKOE ABJIEHWE;

pacrosHaBaTb MpPOSAB/EHWE W3YYEHHbIX (U3NYECKUX SBMIEHWUI B OKpyXaloulem Mupe, B TOM u4ucne
(hm3nyeckne ABNeHUA B NPUPOAE: MPUMEPbLI ABUXEHUS C Pas/IMYHbIMU CKOPOCTAMMU B XXWMBOW U HEXMBOM
npupoge, LeWCTBUE CWNbl TPEHWUSA B NPUPOLE W TEXHWUKE, BIUAHME aTMOCHEPHOro [AaBfIeHUS Ha >XUBOMW
opraHv3m, nnasaHue pblb, pblyarn B Tefie YenoBeKa, Npu 3TOM MepeBoANTb NPAKTUYeCKYHo 3a4ady B y4ebHy!o,
Bbl4eNATb CYLEeCTBEHHbIE CBOMCTBA (MPU3HAKN) (DU3NYECKUX ABNEHWNIA;

OMWCbIBaTb M3YyYeHHble CBONCTBA TeN U (IM3NYECKMe ABNEHUA, UCNOMb3YyA (DU3MYecKne BenMvmHbl (Macca,
06bEM, MMIOTHOCTbL BELLECTBA, BPeMS, MyTb, CKOPOCTb, CPefHAs CKOPOCTb, CUa YNPYyroctu, cuia TAXeCTu,
Bec Tena, cuna TpeHus, fasneHue (TBEPAOro Tena, XUAKOCTW, rasa), BbiTalIKMBalLwas cuna, MexaHnyeckas
paboTa, MOLLHOCTb, MJIEHO CWUJbl, MOMEHT CW/bl, KO3(MUULWEHT MONE3HOro [LeACTBUA MeXaHW3MOB,
KWHEeTUYecKas M noTeHUManbHas 3Heprus), npuv ONuUCaHUMM NpaBU/IbHO TPaKTOBaTb (PU3NYECKUI CMbICH
NCMNOJMIb3YeMbIX BE/IMYUH, MX 0003HAYEHUA W eAWHULbl (U3NYECKUX BENIUYMH, Haxo4uUTb (OPMYIibl,



CBA3bIBaKOLME [JaHHYK (DU3MYECKYH) BEINUYUHY C APYTUMWU BeNUYMHaMW, CTPOUTb FpaMKM U3yYeHHbIX
3aBMCUMOCTEN PU3NYECKUX BEINUUH;

XapaKTepu3oBaTb CBOWCTBa Tefl, (PU3NYECKME ABNEHWUA W MPOLECChl, UCMONb3yS MNpaBuia CMOXEHUA CUN
(Bmonb ofHOM NpsAMOIA), 3aKOH M'yKa, 3aK0H lMackans, 3aKkoH ApxumMega, NpaBuio paBHoBecus pblvara (610ka),
«30/10TO€ NPaBWI0» MeXaHWKWU, 3aKOH COXPaHeHUs MeXaHWYeCKOW 3Hepruu, npu 3TOM fAaBaTb CNOBECHYIO
(hOpMyIMPOBKY 3aKOHA W 3aN1CbIBATb €ro MaTeMaTU4YeCKoe BblpaXKeHWE;

00BACHATL (hM3MYECKMe ABMIEHNSA, NPOLLECChI M CBOWCTBA TE/, B TOM YMC/Ie Y B KOHTEKCTe CUTyauuii NpakTUKo-
OPVMEHTUPOBAHHOIO XapakTepa: BbIABAATb MPUYUHHO-C/IEACTBEHHbIE CBA3W, CTPOUTb 0ObSACHEHWe n3 1-2
NOTNYECKMX LIAroB ¢ ONopoi Ha 1-2 M3yyeHHbIX CBOWCTBA (PU3NUYECKUX ABMEHUIA, (DU3NYECKUX 3aKOHA WU
3aKOHOMEpPHOCTU;

pewaTtb pacyéTHble 3ajayun B 1-2 AeicTBMA, MCNONb3YS 3aKOHbl U (POPMY/bI, CBA3bIBaKOLWME PU3NYECKME
BE/IMYMHBI: Ha OCHOBE aHanm3a YCN0BUS 3ajayu 3anucbiBaTb KpaTkKoe Yc/noBue, NMOACTaBNATb (hU3nmyeckue
BE/IMYMNHbBI B ()OPMY/ibl ¥ NPOBOAUTL PacyéTbl, HAXOAWUTb CMPaBOYHbIE faHHble, HEOOX0AMMbIE ANS PeLleHuns
3afay, oueHnBaTb PeaIMCTUYHOCTb MONYYEHHOW (HU3NYECKOW BEINYMHDI,

pacnosHaBaTb NPO6/7eMbl, KOTOPble MOXHO pewnTb Npu NoMowM (U3MYECKUX MeTOA0B, B OMMUCAHUK
nccnefoBaHNs Bbl4eNsATb MPOBEpPAeMOe NpeAnonoXeHue (runotesy), pasnunyatb M WHTEPRNpPeTUpPOBaTb
NONYYeHHbI pe3ynbTaT, HaX04UTb OWNOKK B X0O4e ONbITa, AefNaTh BbIBOAbI M0 ero pesynbTaTam;

NPOBOAMTbL OMbITbl MO HAGNOAEHNIO (HU3NYECKUX ABNEHUI UAN (DU3NYECKUX CBOWCTB Ten: (hopmMynMpoBatb
nposepsemble NPeAnosioXeHus, cobupaTb YCTAHOBKY M3 NMpPeasioXKeHHOro 060pyAoBaHuUs, 3anncbiBaTb XOZ
onbiTa U POPMYNPOBaTb BbIBOAbI;

BbINOJIHATL MpPsAMble M3MEPEeHUs PacCTOfHWUA, BPeMeHW, maccbl Tena, 06béMa, CWUIbl U TemnepaTypbl C
MCNOMb30BaHNEM aHaNoroBbIX U LUGPOBbLIX NPUOOPOB, 3aNnCbiBaTb NOKa3aHMUA NPUO0POB C YUETOM 3aaHHON
abCONOTHON MOrPELHOCTN N3MEPEHNIA;

NPoOBOAMTbL MCCefoBaHWe 3aBUCUMOCTU OLHON (PM3MYECKOW BeNUYMHbI OT APYro C UCNOMb30BaHWEM
NPAMbIX U3MEPEHUI (3aBUCUMOCTI NYTU PABHOMEPHO ABUXYLLErOCs Tena 0T BPEMEHU ABVKEHUS Tena, CUsbl
TPEHUA CKOMbXEeHUS OT Beca Tena, kayecTBa 06paboTKM MNOBEPXHOCTEN TeNl U HE3aBUCUMOCTU CUJIbl TPEHUS
OT NJowWaAn CONPUKOCHOBEHUS TeN, CU/bl YNPYTrOCTW OT YAJUHEHUS MPYXWHbI, BbiTa/IKUBAIOLLEN CUMbI OT
06bEMa NOrpy>XEHHOIM YacTu Tena U OT MIOTHOCTU XWUAKOCTU, €& He3aBUCMMOCTWU OT MIOTHOCTU Tena, OT
rnyouHbl, Ha KOTOPYK MOrPY>XeHO Teno, yCnoBWUil NnaBaHWS Ten, YCNOBWUIA PaBHOBECUS pblyara n 6/10K0B),
yyacTBOBaTb B M/IaHUPOBaHUM y4ebHOro mccnefoBaHus, cobmpatb YCTAHOBKY W BbIMONHATbH M3MEpPEHUs,
cnefys nNpefnoXXeHHOMY NiaHy, PUKCUpPoBaThb pe3ynbTaTbl NOMYYEHHOW 3aBUCUMOCTU (PU3NYECKUX BETMUYUNH
B BMAE NPeaoXKeHHbIX Tabnuy, n rpadmkos, AenaTb BbIBOALI N0 pe3yibTatam UCCNef0BaHUS;

NPOBOAUTL KOCBEHHbIE N3MEPEHUS PU3NYECKMX BENNYUH (NIOTHOCTb BeLLecTBa XUAKOCTU 1 TBEPAOrO Tena,
cuna TPeHUs CKONIbXXEHWA, AaBNeHMe BO34yxa, BbiTasKuBarowas cuna, AeicTByrowias Ha NorpyxeéHHoe B
XWULKOCTb Teno, KO3PULUEHT MO0Ne3HOro AelCTBMA MNPOCTbIX MeXaHW3MOB), crefys NpeasioXeHHON
WHCTPYKUMW: MPXU BbINOMHEHUN MW3MepeHUIt cobupatb IKCNEPUMEHTaNbHYK YCTaHOBKY W BbIYUCAATb
3Ha4YeHne NCKOMOM BEINYMNHDI;

cobnofatb npaBuia TeXHUKM 6e3onacHOCTM Npu paboTte ¢ nabopaTopHbIM 060pyA0BaAHNEM;

yKasblBaTb MPUHUUMNbLI AeACTBUS NPUOOPOB U TEXHUYECKUX YCTPOMCTB: BEeCbl, TEPMOMETP, AUHAMOMETP,
coobuiaroLmecs cocyfbl, 6apomeTp, pblyar, NOABVMIKHbIA 1N HENOABUXHbIA 610K, HAKNOHHAA NIOCKOCTb;
XapakKTepn3oBaTb MPUHLUMNbI AEWCTBMS M3YUYEHHbIX NPMOOPOB M TEXHUYECKMX YCTPOWCTB C OMOPOW Ha KX
onucaHusa (B TOM 4ucne: MOAWMUMHWUKKW, YCTPOWCTBO BOAOMNPOBOAA, TMAPaBAMYECKMWIA Mpecc, MaHOMETP,
BbICOTOMEP, MOPLUHEBON HACcOC, apeomeTp), WCMNOMb3ys 3HAHUS O CBOMCTBAX (M3UYECKUX SBMIEHUA W
HeobXxoANMble (hM3NYECKUE 3aKOHbI Y 3aKOHOMEPHOCTH;

npMBOAMTL NpUMepbl (HaXoAUTb MHMOPMaLMIO 0 NpuMMepax) MNPakKTUYeCcKOro UCMob30BaHMA (N3NYECKUX
3HaHWIA B MNOBCELHEBHOWN >KWM3HM [ANnd obecneyeHus 6e3onacHOCTU npu obpaweHun ¢ npubopamu u
TEXHWYECKMMW YCTPOMCTBaAMM, COXPaHeHUs 340P0BbS M COGMOAEHNA HOPM 3KOJIOFMYECKOro MoBeAeHUs B
OKpYy>KatoLLen cpefe;

OCYLLEeCcTBNATb OTOOP MCTOYHUKOB MH(OPMaLUM B VIHTepHeTe B COOTBETCTBUM C 3afaHHbIM MOWCKOBbIM
3anpocom, Ha OCHOBE WMEKLWMXCA 3HaHUW W NYTEM CpPaBHEHUA pPas/IMYHbIX WCTOYHUKOB BbIAENATb
NMHopMaL Mo, KOTopas ABNSEeTCS NPOTUBOPEYNBOI UM MOXKET ObITb HEJOCTOBEPHOIA;

MCNOMb30BaTb MNPU  BbIMNOAHEHWM YUeOHbIX 3aflaHWii Hay4YHO-MONYNSPHYI NuTepaTypy (U3ny4eckoro
CofepXXaHus, crnpaBOYHble Martepuanbl, pecypcbl CeTu VIHTepHeT, BnafeTb MpPUEMaMu KOHCMEKTUPOBAHMUSA
TeKcTa, npeobpa3oBaHns NHPOPMaL MM U3 OAHOIN 3HAKOBOM CUCTEMbI B APYTYIO;



co3gaBaTb COOGCTBEHHblE KpaTKMe MUCbMEHHblE W YCTHble CO06LIEHWA Ha OCHOBe 2-3 WUCTOYHWKOB
NH(opMaLMn PU3MUYeCcKOro CogepXKaHns, B TOM yucne Ny6anYHo aenatb KpaTkue cO06LWEHMSA O pe3ybTaTax
NPOEKTOB NN YUYeOHbIX UCCNeA0BaHWNA, NPU 3TOM FPaMOTHO MCMOMb30BaTb M3YUEHHbI NOHATUIAHbIA annapaT
Kypca M3nKK1, CONpPOBOXAaTb BbICTYMNEHNE Npe3eHTalUnel;

NpW BbIMOHEHUN YUYeBHbIX NPOEKTOB U NCCNeA0BaHMIA pacnpefensiTb 0643aHHOCTY B Fpynne B COOTBETCTBUM
C MNOCTaBfIEHHbIMW 3ajayaMu, CNeAWTb 3a BbIMNONHEHWEM MNaHa [AeACTBMIA, afeKBAaTHO OLEHMBATb
COGCTBEHHbIN BKNag B AeATEeNbHOCTb FPYNMbl, BbICTPaMBaTb KOMMYHWKATUBHOE B3aUMOAEACTBUE, YUNTbIBAS
MHEHWE OKPY>XXatoLLmnX.

K KOHUy 06yyeHus B 8 Knacce npegmeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTpaXkaTb
ChOPMMPOBAHHOCTb Y 00YYatoLLNXCSH YMEHWNIA:

MCNONb30BaTb MOHATUA: Macca M pa3mMepbl MOMEKYN, TENN0BOE [ABWKEHME aTOMOB M MONEKY/, arperaTHble
COCTOSHUS BELLECTBa, KpUCTaNINYeCcKmne 1 aMopMHble Tena, HacblWEeHHbIV M HEHACBILLEHHbIV Nap, BAaXHOCTb
BO34yXa, TeEMMepatypa, BHYTPEHHAA 3HEPrus, Tena0BOi ABUraTeNb, 3EeMEHTapPHbIA 3NEeKTPUYECKUIA 3apsf,
3N1eKTPMYECKOoe Mnone, NPOBOAHUKM U AUINEKTPUKUN, MOCTOAHHbLIN 3NEKTPUYECKUIA TOK, MarHUTHOE NOJe;
pasnuuath fBMeHNA (TENNOBOE pacLIMPEHME N CXaTue, Tenaonepefaya, TENN0BOe paBHOBECKE, CMaYMBaHME,
KanunnspHble ABNEHUS, NCNapeHne, KOHAEHCaUMs, NnaBneHne, Kpuctanimsauns (0TBepAeBaHne), KUNeHme,
Tennonepegaya (TennonpoBOAHOCTb, KOHBEKLMSA, U3NYYEHWE), INEKTpU3aLns TeN, B3auMOoAencTeme 3apsgos,
AEeNCTBMA 3NEKTPUYECKOrO TOKa, KOPOTKOe 3aMblKaHWe, B3aMMOAECTBME MArHUTOB, AENCTBUME MArHUTHOMO
NONS Ha NPOBOAHUK C TOKOM, 3/IEKTPOMArHMTHas UHAYKLMA) MO ONUCAHUIO UX XapaKTEPHbIX CBOMCTB U Ha
OCHOBE OMbITOB, AEMOHCTPUPYOLWNX faHHOE (DM3NYECKOE SBNEHNE;

pacnosHaBaTb MPOSBAEHNE W3YYEHHbIX (U3NYECKMX SBMEHUIA B OKPYXalOLEeM Mupe, B TOM 4ucne
(hm3nueckne SBNEHUS B MPUPOAE: MOBEPXHOCTHOE HATSXKEHWE W KanWunsipHble SBMEHWS B MNPUPOSE,
KpucTannsl B npupoge, manyyeHme ConHua, 3amep3aHue BOJOEMOB, MOPCKME 6pu3bl, 06pa3oBaHME POChI,
TyMaHa, VHes, CHera, 3/IEKTPUYECKNe ABNEHNA B aTMOC(epE, 3EKTPUYECTBO XUBbIX OPraHU3MOB, MarHUTHOE
none 3emnu, Aperd NoMOCOB, PONb MarHUTHONO MOASA ANS XMW3HU Ha 3emne, NONAPHOE CUSHUE, NMPU 3TOM
nepeBOANTbL NPAKTMYECKYHO 3afady B Y4eOHY0, BblAeNATb CyLLeCTBEHHbIe CBOMCTBA (MPU3HAKN) (IM3NYECKINX
ABMEHUIA;

OMWCbIBAaTb M3YyYeHHble CBOWCTBA TeNl W (PU3NYECKME SBNEHUSA, WCMONb3ys (PU3NYECKME BENNYMHbI
(Temnepatypa, BHYTPEHHAS 3HEPrua, KOANYECTBO TEMOThbl, YAenbHas Tena08MKOCTb BelecTBa, yAenbHas
TennoTa nnaBNeHus, yAenbHas TennoTa Mapoobpa3oBaHUsA, YyAenbHas TenioTa CropaHua TOMAUBA,
KO3(h(PULUMEHT NONE3HOr0 [eiACTBMA TENNOBOW  MalIWHbI, OTHOCUTENbHAA BNAXHOCTb  BO34yXa,
3NEKTPUYECKNIA 3apsd, Cuna TOKa, 31eKTPUYECKOe HanpshKeHue, COMPOTMBNEHME NPOBOAHWKA, YAeNbHOe
COMpOTMBNEHNE BelecTBa, paboTa M MOLLHOCTb 3/1EKTPUYECKOro TOKa), MNPV OMUCaHMW MpPaBU/bHO
TPaKTOBaTb (PU3NYECKMI CMbIC/T UCMOMNb3YEMbIX BENYMH, 0603HAYEHNA U e4UHULLI (PU3NYECKUX BESINUYNH,
HaxoauTb (DOPMY/bl, CBS3blBAlOLIME AAHHYH (PU3NYECKYHD BENWYMHY C APYTUMMW BeMYMHAMU, CTPOUTb
rpaMKn N3y4YeHHbIX 3aBUCUMOCTEN (PU3NYECKNX BENNYNH;

XapaKTepu3oBaTb CBOWCTBa Ten, (YM3MYECKUEe SABNEHUA W MPOLECChbl, UCMOMb3ys OCHOBHbIE MOMOXEHUS
MOJIEKYNIAPHO-KMHETUYECKON Teopunm CTPOEHMA  BewecTBa, MNPUMHUMN  Ccynepno3vuun nonein (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsja, 3akoH Oma Ana yvacTka uenu, 3aKoH [pkoynsa-JSleHua,
3aKOH COXpPaHeHWs 3Heprum, npu 3TOM faBaTb C/I0BECHYI (HOPMY/MPOBKY 3aKOHa W 3anucbiBaTb €ro
MaTeMaTUYeCKOE BblpaXKEHME;

06BACHATL (DM3MYEeCcKMe MNPOLECChl M CBOWCTBA Tefl, B TOM YMCNE UM B KOHTEKCTE CUTYyauWuid NpakTUKO -
OPVMEHTMPOBAHHOIO XapakTepa: BbIIBAATb MPUUYNUHHOCNEACTBEHHbIE CBS3W, CTPOUTb 06BACHEHMEe K3 1-2
NOTNYECKMX LLAroB C OMOPOI Ha 1-2 U3yUYeHHbIX CBOMCTBA (DM3NYECKNX SBNEHWIA, (DN3NYECKUX 3aKOHOB UK
3aKOHOMEpPHOCTEW;

pewartb pacyéTHble 3ajayn B 2-3 AeNCTBMA, UCNOMb3ySA 3aKOHbl U (POPMY.bl, CBA3bIBalOLWME (PU3NYECKME
BE/IMYMHbBI: Ha OCHOBE aHann3a yCcnoBuA 3afja4m 3anncbiBaTb KPaTKOE YC/I0BME, BbIABNATb HELOCTATOK AaHHbIX
AN5 pelleHns 3agayumn, Bbloupatb 3aKOHbI U OpMY/bl, HEOOXOAUMbIE ANA €€ peleHns, NPOBOANTL pacyéTbl U
CpaBHMBaTb MONYYEHHOE 3HAYEHME (DM3MYECKOM BEMUYNHBI C M3BECTHBIMU JaHHbLIMU;

pacnosHaBaTb NPO6/7eMbl, KOTOpPble MOXHO PpewnTb Npu MNoMowmn (U3NYECKMX METOLOB, WCMO/b3ys
onucaHue uccnefoBaHus, BbIAeNATb NPOBEPSEMOEe MNPeANON0XKeHNe, OLEeHUBATb NPaBWUIbHOCTb MNoOpsAfKa
NpoBefeHNst UccneoBaHuns, genaTb BbIBOAbI;



NPOBOAMTbL OMbITbl MO HabBNOAEHUIO (U3NYECKUX SABMEHUIA MU (U3NYECKUX CBOWCTB Ten (KanunnsipHole
AB/IEHNA, 3aBUCMMOCTb [aB/ieHUs BO34yxa OT ero 06béma, TemMnepaTypbl, CKOPOCTU npolecca OCTbiBaHUA U
HarpeBaHus Npu U3Ny4YeHUU OT LBeTa M3nyyarwein (mornowaroLein) NoBepxXHOCTM, CKOPOCTb MCMapeHus
BOAblI OT TemnepaTypbl XWAKOCTU W naowann eé noBepxXHOCTW, 3M1eKTpuU3auus Ten u B3auMOfelcTBue
3NeKTPUYECKMX 3apsf0B, B3aUMOAENCTBME MOCTOSAHHbIX MAarHUTOB, BMU3yanu3aums MarHUTHbIX MONei
NOCTOAHHbIX MarHWTOB, AENCTBUS MarHUTHOrO MOMS Ha MPOBOAHMK C TOKOM, CBOMCTBA 3/1€KTPOMArHuTa,
CBOMCTBA 3/1eKTPOABUIaTeNIa NOCTOAHHOIO TOKa): (DOpMYy/IMpoBaTh NPOBEPSEMbIE NPEANOI0XKEHMS, cobnpaTb
YyCTaHOBKY M3 NpeAsoXKeHHOro 060pyA0BaHNsA, ONUCLIBaTh X0[ OMbITa Y POPMYNMPOBaThb BbIBOAbI;
BbINO/IHATL MNpPsIMble  M3MEPEHUsA TemnepaTtypbl, OTHOCUTENbHOW BAAKHOCTM BO34YyXa, CUMbl TOKa,
Hanps>XeHns ¢ UCNofb30BaHWEM aHanoroBbiX MPMOOPOB M AaTYMKOB (DU3NYECKUX BENNYMH, CpaBHUBAaTb
pe3ynbTaThl M3MEPEHUIT C YYETOM 3a]aHHOI abCOMOTHON NOrPeLIHOCTY;

NPOBOAMTbL MCCMefoBaHWe 3aBUCMMOCTU OfHON (PM3MYECKOW BENWYMHBLI OT APYroi C WUCMNO/b30BaHWEM
NPAMbIX M3MepPeHUid (3aBUCMMOCTb COMPOTUBNEHWUA MPOBOAHMKA OT €ro AJIMHbI, NaowagM MonepeyHoro
CeYeHUs 1 yaenbHOro COnpoTMB/IEHUS BeLecTBa NPOBOAHMKA, CU/Ibl TOKA, UAYLLEro Yyepe3 MpPOBOAHUK, OT
Hanps>XxeHWs Ha MPOBOAHWMKE, WUCCNeAOBaHWE MOCNeA0BaTe/IbHOIT0 W NapanfieNlbHOro  COefUHEHWUN
NPOBOAHUKOB): NNaHMPOBATb WCCefoBaHMe, cobMpaTb YCTAHOBKY W BbIMNOMHATL W3MepPeHus, cnegys
NpeanoXeHHOMY MnfiaHy, PUKCUpoBaTb pe3ynbTaTbl MOMYYEHHON 3aBUCUMOCTM B Buge Tabnuy 1 rpadukos,
fenaTb BbIBOAbI MO pe3y/nbTaTaM UCCNeL0BaHuS;

NPOBOAMTb  KOCBEHHble WU3MepeHUs  (PU3NYECKUX BEANYUH  (yAenbHad TennoEMKOCTb  BellecTBa,
COMPOTMB/IEHNE MNPOBOAHMKA, paboTa M MOLWHOCTb 3/MeKTPUYECKOro TOKa): MNAaHWpPOBaTb W3MEpPEHUs,
cobupaTtb 3KCNEPUMEHTa/IbHYI0 YCTAHOBKY, Cneays NpPeasioXKeHHOW WMHCTPYKLMMW, U BbIYUCNATL 3HAYeHUe
BE/INYMNHDI;

cobnwgatb NpaBmaa TEXHUKK 6e30nacHOCTM Npu paboTe ¢ NabopaTOPHbIM 060PYAOBAHMEM;
XapakTepu3oBaTb MPUHUUMNBI AEACTBUSA U3YUYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOI Ha KX
onucaHus (B TOM 4Yuc/e: cMCTEMa OTOMAEHMSA LOMOB, TMTPOMETP, napoBas TypbuHa, aMnepmMeTp, BONbTMETP,
CYETUMK 3N1EKTPUYECKOIN 3HEPrumn, 3/1eKTPOOCBETUTENIbHble NMPUOOPLI, HarpeBaTe/ibHble 31eKTPONpPUoopHI
(NpuMepbl), 3NEeKTPUYECKME NPefOXPaHUTeNN, 3NeKTPOMArHUT, 3M1eKTpofBurate/slb MOCTOSAHHOIO TOKa),
MCNO/b3ya 3HaHUA O CBOMCTBAX (PU3NYECKMX SBIEHNIA N HEOOXO4MMbIE (PM3NYEeCKMEe 3aKOHOMEPHOCTH;
pacrnosHaBaTb NPOCTble TEXHUYECKME YCTPOWCTBA U M3MepUTe/IbHbIE MPUOOPLI MO CXEMaM U CXEMaTUYHbIM
pucyHKaM (XKUAKOCTHbIA TepMOMeTp, TEPMOC, NCUXPOMETP, TMFPOMETP, ABUraTeNb BHYTPEHHErO CropaHus,
371eKTPOCKON, peocTar), COCTaBAsATb CXEeMbl 3NEKTPUYECKMX Lenen ¢ nocnefoBaTe/ibHbIM W napaniefibHbiM
COeiHEHNEM 3/1EMEHTOB, pa3finyas yCcnoBHble 0603HaYEeHUS 3IEMEHTOB 3/IEKTPUYECKUX Lienei;

npMBOAMTL NpUMepbl (HaXoAUTb MHMOPMaLMI0 0 NpMMepax) MPakKTUYeCKOro MCMosb30BaHUA PU3NYECKNX
3HaHWI B MNOBCELHEBHOWN >KWM3HM [ANna obecneyeHus 6esonacHOCTU npu obpaweHun ¢ npubopamu u
TEXHUYECKMMW YCTPOMCTBaAMM, COXPaHEHUs 340P0BbsA U COBNOAEHUSA HOPM 3KO/IOFMYECKOro noBeAeHUs B
OKpYy>KatoLLen cpefe;

OCYLLEeCTBNATb NOUCK MHPOPMaL MK (DN3NYECKOr0 codepXKaHns B VIHTepHeTe, Ha OCHOBE MMEIOLLLUXCS 3HaHWI
W nNyTéM CpaBHEHWS [OMOMHUTENbHbIX WCTOYHWKOB BbILENATb MHMOpMauuto, KoTopas sBAseTcA
NPOTUBOPEYNBOI NN MOXKET OblTb HEJOCTOBEPHOIA;

MCNOMb30BaTb MPU  BbIMNOAHEHWM YUYeOHbIX 3afaHWil Hay4HO-MOMNYNSPHYI NuTepaTypy (uU3nyeckoro
COLEepXaHusi, cnpaBOYHbIe MaTepuasnbl, pecypcbl CeTU VIHTepHeT, BnageTb NpuéMamu KOHCMEeKTUPOBaHUSA
TeKcTa, Npeobpa3oBaHns MHPOPMaLMK U3 OAHOW 3HAKOBOI CUCTEMbI B APYTYIO;

co3faBaTb COOCTBEHHbIE MUCbMEHHbIE U KpaTKMe YCTHbIe CO00LWeHNs, 0606La8 MHDoPMaL U0 U3 HECKONbKUX
NCTOYHUKOB (DM3MYECKOT0 COAEPXKaHMUA, B TOM ymucie ny6/nyYHO NpefcTaBnAaTb pesybTaTbl MPOEKTHOW UK
nccnenoBaTenbCKom AeAaTeNbHOCTU, NPU 3TOM FPaMOTHO MCMOMb30BaTb M3YUEHHbI MOHATWUIHbBIA annapat
Kypca pu13nKK, CONPOBOXAAaTb BbICTYN/IEHNE Npe3eHTaLuel;

NPV BbINONIHEHUMW YUYE6HbIX NPOEKTOB U UCCef0BaHUIA (PU3NYECKMX MPOLECCOB pacnpeenaTb 0653aHHOCTH
B rpynne B COOTBETCTBMM C MOCTaB/EHHbIMW 3ajavyamu, CNefuUTb 3a BbINOJIHEHWEM NNaHa LeWCTBUI U
KOpPPeKTMpOBaTb ero, afleKBaTHO OLeHMBaTb COOCTBEHHbIN BKMag B AeATENbHOCTb FPynnbl, BbiCTpamBaTtb
KOMMYHVKATUBHOE B3aUMOAEeNCTBME, NPOABNSAA FOTOBHOCTb paspellaTb KOHMINKTBI.

K KOHUy 06yyeHus B 9 Knacce npegmeTHble pe3y/nbTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTpaXkaTb
CHhOPMMPOBAHHOCTb Y 00YYaOLLMXCA YMEHWIA:



MCMoMb30BaTb MOHATUA:  CUCTeMa OTCYETa, MaTepuanbHas TOYKa, TPaeKTOpWs, OTHOCUTENbHOCTb
MeXaHU4YeCcKoro [ABuXeHus, pgedopmauna (ynpyras, nnacTuuyeckas), TPeHMe, LeHTPOCTPeMUTENbHOe
YCKOpeHue, HEBECOMOCTb U Neperpysku, LEHTP TsXKecTu, abContoTHO TBEPAOE TENO, LLeHTP THXXKecTn TBEPAOro
Tena, paBHOBECUE, MeXaHWYeckne KonebaHus n BOSHbI, 3BYK, MH(PA3BYK U ybTPas3ByK, 3N€KTPOMarHUTHbIe
BOJIHbI, LUKana 3MeKTPOMarHUTHbIX BOJH, CBeT, 6NM30pYyKOCTb U AaNbHO30PKOCTb, CMEKTPbl NCNYCKaHWUA U
nornouieHus, anbga, 6eta- U ramma-u3nyyeHus, n30Tonbl, saepHas IHepreTumka;

pasnuyatb ABNeHUA (paBHOMepHOE W HepaBHOMEPHOe MPAMOJIMHEAHOe [ABUXeHWe, pPaBHOYCKOPEHHOE
NPsMONIMHEeHOe [ABWXeHWe, CBOGOLHOe MajeHWe Ten, paBHOMEPHOE [ABVWKEHMEe M0 OKPYXHOCTHU,
B3aMMOJeincTBMe TeN, peakTUBHOe ABWXeHWe, KonebaTenbHoe ABMXEHMWe (3aTyxatolme W BbIHYXJEHHbIe
KonebaHusa), pe30HaHC, BOJIHOBOE [BWXXEHMWe, OTpaxKeHWe 3BYyKa, MNPSMONMHENHOe pacnpocTpaHeHue,
OTpaXeHWe W MPenoMSIeHNe CBeTa, NOJIHOe BHYTPeHHee OTpaXKeHMe CBeTa, pas3noXeHue 6Genoro ceeta B
CMEKTP W C/I0XKEHWEe CMeKTpanbHbIX LBETOB, AWCMepcUs CBeTa, eCTeCTBEHHas pajMOoaKTUBHOCTD,
BO3HWKHOBEHWE /IMHEAYaTOro CnekTpa U3nyyeHUs) No ONMUCAHUI0 UX XapaKTePHbIX CBOMCTB M Ha OCHOBE
OMNbITOB, AEMOHCTPUPYIOLLUX faHHOE (PU3NYECKOe ABNEHNE;

pacnosHaBaTb MPOSBMEHME W3YYEHHbIX (U3NYECKUX SBAEHWA B OKpyxawolwem Mupe (B TOM uyucne
(hn3nyeckne ABNEHNA B NPUPOLe: NPUANBLI U OTAUBLI, ABUXEHME nnaHeT CONHEYHON CUCTEMbI, peakTUBHOE
ABVKEHME XMBbIX OPraHU3MOB, BOCNPUATUE 3BYKOB XXWBOTHbIMU, 3eM/IETPACEHUE, CeAICMUYECKME BOHbI,
LyHamMu, 3x0, LUBeTa Ten, ONTUYECKWe SABAeHWA B nNpupoge, 6Uonoruyeckoe [ericTBME BULMMOTO,
yNbTpaMoneToBOro ¥ PEHTreHOBCKOrO W3MYy4YeHWi, eCTECTBEHHbIN pafMOaKTUBHbIA (DOH, KOCMUYECKMe
nyyn, pagvoakTMBHOE W3MyYeHUe MNPUPOLHbIX MWHEPanoB, AeWCTBME PaAMOAKTMBHbLIX W3NyYeHWid Ha
OpraHu3M 4enioBeka), Npv 3TOM MepPeBOAUTb NPaKTUYECKY 3ajadvy B Yy4eOHYIO, BblAeNsiTb CYLLECTBEHHbIE
CBOMCTBA (MPU3HAKKN) (DU3NYECKUX ABNEHWUIA;

ONMCbIBaTb M3yYeHHbIe CBONCTBA Te/ U (IM3NYECKME ABIEHUSA, UCMOMb3YA (PUINYECKNE BEIMUNHBI (CPELHAS 1
MFHOBEHHAsA CKOpPOCTb Tena MpU HEepPaBHOMEPHOM [ABUXKEHUU, YCKOpeHWe, nepemelleHne, NyTb, Yrao0Bas
CKOPOCTb, CWNa TPEHUSA, CUNa yNpyrocTu, cuia TAHXKecTn, ycKopeHne cBOOOAHOI0 NageHus, Bec Tena, UMMy bc
Tena, MMNyNbC CW/bl, MexaHu4yeckas paboTa M MOLLHOCTb, NOTEHLMaNbHasA 3HEPrusa Tena, NOLHATOrO Haj
MOBEPXHOCTbIO 3eMAWN, MOTEHLMANbHAA 3HEPrUs CXKAaToW MPYXWHbI, KWHETUYECKas JHeprus, nosHas
MexaHW4yeckas 3Heprus, Nepuoj W 4vactota KonebaHwid, ANMHA BOMHbLI, TPOMKOCTb 3BYKa W BbiCOTa TOHa,
CKOpOCTb CBeTa, MoKasaTeNb MPeNoOMIEHUS Cpefbl), MPU ONUCAHWMU MPaBUbHO TPakKTOBaTb (IM3NUECKWUI
CMbIC/T MUCMONb3YeMbIX BENNYUH, 0603HAYEHMA U eAUHULbI (PUINYECKUX BENMUUH, HaxXoauTb (HOpMYy/ibl,
CBf3blBAKOLLME [aHHYK (U3MYECKYHD BENNYMHY C APYTMMMW BEMYMHAMU, CTPOUTb Fpagimkm U3YUYeHHbIX
3aBNCMMOCTEN (U3NYECKNX BEIUYUH;

XapakTepu3oBaTb CBONCTBaA Te/N, (hM3NYeCKMe SBNEHNA U NPOLECChl, UCMONb3YS 3aKOH COXPaHEHUS AHEPruu,
3aKOH BCEMUPHOrO TAFOTEHWA, MPUHLWN CYNepno3uLmMmn cui, NPUHLMN OTHOCUTENbHOCTU [Manunes, 3aKOHbI
HblOTOHa, 3aKOH COXPaHeHUs MMMNYbCa, 3aKOHbl OTPAXEHWSA W MPeNOMIEHUS CBETa, 3aKOHbl COXPaHeHUS
3apsA0BOro 1 MaccoBOrO YMCeN NP A4EPHbIX PeakLmsax, Npyu 3TOM AaBaTb C/I0BECHYIO (JOPMYIUPOBKY 3aKOHa
M 3anncbiBaTbh €ro0 MaTeMaTUyecKoe BblpaXKeHue;

06BACHATL (DM3MYECKMEe MpOLecChl M CBOWCTBA Tel, B TOM 4uWCAe U B KOHTEKCTE CUTyauuid NpakTUKO-
OPVEHTMPOBAHHOIO XapakTepa: BbIIBNATb MPUYMHHO-C/IEACTBEHHbIE CBA3W, CTPOUTb 06bACHEHMEe K3 2-3
NOTNYECKMX LIAroB C OMOPOW Ha 2-3 M3YyYeHHbIX CBONCTBA (PU3NUYECKUX ABNEHWUIA, (PM3NUYECKMX 3aKOHOB MK
3aKOHOMEpHOCTEN;

pellatb pacyéTHble 3agaun (onuparLLmecs Ha CUCTeMy M3 2-3 ypaBHEeHUIA), NCMOJb3ys 3aKOHbI U POPMY b,
CBA3bIBaOLLME (PU3NYECKME BENNYMHBI: Ha OCHOBE aHann3a YC/oBUA 3a[jaum 3anucbiBaTb KPaTKoOe YC/0Bue,
BbIABNATb HEAOCTAlOLWME MUAWN U3ObITOUYHbIE [aHHble, BblOMpaTb 3aKOHbl M (DOPMYnbl, HEOBXOAUMbIE AN
peleHns, MpoBOAUTbL PacyéTbl M OLeHWBaTb PEaMCTUYHOCTb MOMYYEHHOrO 3HayYeHUs MU3NYECKON
BE/INYMHBI;

pacnosHaBaTb Mpo6femMbl, KOTOPble MOXHO pPeWwuTb Npyv MNOMOWM (U3NYECKNX METOA0B, UCMOMb3YS
onucaHWe uccnefoBaHWs, BbILeNATb MPOBepPsSEMOe MPeAMONIOKEHMe, OLeHMBaTb MPaBUIbHOCTL MOpAAKa
NpoBeLeHNs NCcnefoBaHus, aenaTb BbIBOAbI, MHTEPMNPETNPOBaTh pe3ynbTaTbl HA6MOAEHWIA 1N ONbITOB;
MPOBOAUTL OMNbITbl M0 HAGMOAEHNIO (PU3NYECKUX ABNEHUI MK (DU3NYECKUX CBOMCTB TeN (M3y4eHne BTOPOro
3aKOHa HbtOTOHa, 3aKOHA COXPaHEHUS 3Hepruun, 3aBUCUMOCTb Mnepuoa KonebaHnin NpyXUHHOro MasTHUKa
OT Maccbl Trpy3a W >XECTKOCTM MNPYXWHbl W HE3aBUCMMOCTb OT amMnauTyAbl ManbiX KonebaHwui,
NPSMONIMHEHOE pacnpocTpaHeHWe CBeTa, pas3foxeHume 6en0ro cBeTa B CMEKTP, W3yyeHWe CBOWCTB
N306paXKeHNs B NJOCKOM 3epKasie U CBOMCTB M300paxeHnsa npeameTta B cobupatowein nnH3e, HabngeHne



CN/IOWHBIX U NNHENYaTbIX CMEKTPOB U3YYEHUS): CAMOCTOSATENbHO cOOMpaTb YCTAHOBKY M3 U36bITOYHOIO
Habopa 060pyA0BaHNs, ONUCLIBATL XO4 OMNbITa U ero pesynbTathbl, (HOPMYNNPOBaTh BbIBOAbI;

NPOBOAMTL MPU HEOBXOAMMOCTU CEPUID MPSAMbIX U3MEPEHWUIA, Onpefenss cpefHee 3HavYeHWe M3Mepsemoii
Be/IMYMNHLI  ((DOKYCHOe paccTosHue cobuparoweid nMH3bl), 060CHOBbLIBATbL BbIGOP crnocoba u3mepeHUs
(n3mepuTensHoro npuéopa);

NPOBOAMTbL MCCNef0oBaHNe 3aBUCUMOCTEN (DU3NYECKUX BEIMYMH C MUCMONb30BaAHMEM MPAMbIX WU3MepeHWUi
(3aBUCUMOCTb NYTW OT BPEMEHW MPXU PaBHOYCKOPEHHOM [ABMXEHUM 6e3 HayalbHOW CKOpoCTW, nepuoja
KonebaHUn maTteMaTM4yeckoro MasTHUKa OT AJIMHblI HUTW, 3aBUCMMOCTWU Yyrfia OTPaXeHWs cBeTa OT yrna
nafeHns v yrna npenomaeHns oT yrna nafjeHus): naaHuposaTb MCCNefoBaHUe, CaMOCTOATENIbHO cobupatb
YCTaHOBKY, (PMKCMPOBaTb Pe3ynbTaTbl MOJIyYEHHON 3aBUCMMOCTU (DU3NYECKUX BENMUYUH B BMAe Tabnuy u
rpadMKoB, genaTb BbIBOAbI MO pe3ynbTaTaM UCCNeL0BaHWS;

NPOBOAMTL KOCBEHHble W3MepeHUs (U3NYECKUX BeNYUH (CpefHAs CKOpPOCTb M YCKOpeHWe Tena npwu
PaBHOYCKOPEHHOM [BWXEHUWN, YCKOPeHWe CBOOOAHOr0 nafeHus, >KECTKOCTb MNPYXWUHbI, KOIPHOUUNEHT
TPEHUA CKOMbXEHUS, MexaHnyeckas paboTta 1 MOLHOCTb, YacToTa U nepuoj KonebaHuii maTeMaTnyeckoro u
NPY>XWHHOTO MasTHUKOB, ONTMYecKas cuia cobupatoulier NMH3bI, PaguoaKTUBHBLINA (DOH): MJaHUPOBaTb
n3MepeHuns, cobupatb IKCNEPUMEHTa/IbHYI0 YCTAHOBKY W BbIMOMIHATL M3MepPeHUs, cnefys npefnoXXeHHOw
WHCTPYKUMKN, BBIYUCAATL 3HAYEHME BeNYMHbI M aHANM3MPOBaTb MOJIYYEHHblE pe3yNibTaTbl C YYETOM
3alaHHON NOrpeLwHoOCTN N3MEPEHWIA;

cobngatb NpaBmaa TEXHUKK 6e30NacHOCTM Npu paboTe ¢ NabopaTOPHbIM 060PYAOBAHMEM;

pasnnyaTb OCHOBHblE MPU3HAKU M3YUYEHHbIX (U3NYECKUX MOAENeNn: MaTepuasnbHas Touka, abCONTHO
TBEPLOE TeNo, TOYEYHbI MCTOUYHUK CBETA, NyY, TOHKas fIMH3a, MjaHeTapHas MOAe/nb atoma, HYK/0HHas
MOfeNb aTOMHOI0 A4pa;

XapakKTepn3oBaTb MPUHLUMMbI AEACTBMUS M3YUYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMOPOW Ha KX
onucaHus (B TOM Yucne: CNMAOMETP, AaTYUKN NOSOXKEHUS, paCCTOAHUSA U YCKOPEHUSA, paKeTa, 3X0/I0T, OUKMU,
nepuckon, oToannapart, ONTUYECKMNE CBETOBOAbI, CMEKTPOCKOM, A03MMeTP, KaMepa BunbcoHa), ncnonb3ys
3HaHMA 0 CBOMCTBaX PU3NYECKMX SBIEHNIA N HEOBXOAMMbIE (hM3MUYECKNe 3aKOHOMEPHOCTMU;

MCNOMb30BaTb CXEMbl M CXeMaTUYHble PUCYHKU MW3YYEHHbIX TEXHUYECKUX YCTPOMNCTB, WM3MEPUTENbHbIX
NpM6OPOB N TEXHOMOTMYECKMX NPOLLECCOB NPU pelleHnn yYebHO-NpaKTUYEeCKMX 3a4a4, ONTUYECKMNE CXEMbI
[N NOCTPOEHUS N3006PAXKEHNI B NNIOCKOM 3epKasne 1 cobumparolLeli NMH3e;

NpuBOAUTL NpuMepbl (HAXOAUTb MHpOPMaLMIO O NpuMMepax) MPakTUYeCKOro UCMOAb30BaHUSA (PU3NYECKUX
3HAHWI B MOBCEAHEBHOI XW3HW AN o0b6ecrneyeHms 6e3onacHOCTM Mpu o6palleHun ¢ npubopammn K
TEXHWYECKMMW YCTPOMCTBaAMM, COXPaHeHUs 340p0BbS M COGMOAEHNSA HOPM 3KOIOrMYECKOro NoBeAeHUs B
OKpYy>XKatollleli cpeag;

OCYLLEeCTBNATL MOUCK MH(OPMaL MK (M3MUYecKoro cogepXxaHns B VIHTepHeTe, caMOCTOATENbHO (hOPMYNnpys
MOWMCKOBBIN 3anpoc, HaxoAWTb MyTU onpedeneHUs LOCTOBEPHOCTM MOJIYYEHHON WMH(OpMaLMM Ha OCHOBe
NMELWMXCA 3HAHWUIA N JONOTHUTENIbHbIX UCTOUYHWNKOB;

MCNoMb30BaTb MNPW BbIMONHEHUN YUeOHbIX 3aflaHUil  Hay4YHO-MONYNSPHYI NuUTepaTypy (U3nyeckoro
COfepXaHusi, cnpaBOYHbIe MaTepuanbl, pecypcbl CeTU VIHTepHeT, BnageTb NpuéMamu KOHCMEeKTUPOBaHUSA
TeKCTa, npeobpa3oBaHns UHDOPMALUN N3 OAHOIN 3HAKOBOI CUCTEMbI B APYTYHO;

co3gaBatb COGCTBEHHble MUCbMEHHbIEe WM YCTHble COOOLWEHWS Ha OCHOBE MHMOPMauMn N3 HECKONbKUX
MCTOYHWUKOB  (hM3MYECKOro cofepXaHus, ny6/nMYHO NpeacTaBnATb  pe3ynbTaTbl  MPOEKTHOW  WMAn
nccnefoBaTelbCKOM AeATeNbHOCTW, NPXU 3TOM FPaMOTHO MCNO/b30BaTh M3YUeHHbI MOHATWIAHBLIA annapaT
n3y4yaemoro pasfena (U3NKM WM COMPOBOXAaTb BbICTYMNeHWEe Mpe3eHTauMein ¢ yY4ETOM OCOBEHHOCTEN
ayAUTOpUMN CBEPCTHUKOB.



