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MOACHUTEJIbHAA 3ATINCKA

Mporpamma no (n3nKe Ha ypoBHE OCHOBHOIO 06LLero o6pa3oBaHNs COCTaB/IEHA HA OCHOBE
NOMOXeHWI 1 TpeboBaHWIA K pe3ynbTaTaM OCBOEHUS Ha 6a30BOM YPOBHE OCHOBHOM 06pa3oBaTe/ibHOl
nporpaMmbl, nNpeactasneHHbIX B PFOC OO0, a Takxke € Y4ETOM (hefepasibHON paboyeli NporpaMmbl
BOCNMTaHMA U KoHuenuum npenojasaHuns yuebHOro npegMeTa «Pusnkas.

Cogfep>xaHue nporpammel Mo gu3snke HanpasneHo Ha (hoOpMUPOBaHME ECTECTBEHHOHAYYHOL
rPaMOTHOCTY 0BYYaIOLUXCA N OPraHM3aLnio N3yYeHUs (U3NKN Ha JeaTeNIbHOCTHOM ocHoBe. B
nporpaMmMe no (U3sNKe Y4UTbIBAOTCSA BO3MOXHOCTM YUe6HOro npegMeTa B peannsalny TpeboBaHuii
®roC OO0 K nNfaHMpyeMbIM IMYHOCTHBLIM U METaNpPeAMETHbIM pe3ynbTaTamMm 06yUYeHUs, a TaKxKe
MEXMpPeAMETHbIE CBA3M eCTECTBEHHOHAYYHbIX YYeOHbIX NPeAMETOB Ha YPOBHE OCHOBHOIO 06LLEro
06pa3oBaHusl.

Mporpamma no (hM3nKe yctaHaBNMBaeT pacnpegeneHme yye6Horo Marepumana rno rogam ooyyeHus
(no knaccam), npegnaraeT NPUMEPHYHO NOC/NEA0BATENbHOCTL M3YUYeHNs TEM, OCHOBAHHYO Ha I0rMKe
pa3BuTUA NPeAMETHOrO cofepXXaHusa 1 y4éTe BO3PacTHbIX 0COGEHHOCTEN 06yyatoLmxcs.

Mporpamma no msmnke paspaboTaHa C LeNbio 0Ka3aHNA METOAUYECKOWN MOMOLLM YUNTENIO B
co3faHuu pabouell nporpamMmMbl N0 y4yebHOMY NpeaMeTy.

Pur3nKa ABNSETCA CMCTEMOOOPA3YIOLLUM 415 eCTECTBEHHOHAYUHbIX Y4e6HbIX NPeaMeTOB,
MOCKOJIbKY (hU3NYECKME 3aKOHbI /IeXKaT B OCHOBE MPOLLECCOB U ABMEHUI, N3yHYaeMbIX XMMUEN, OUONOTMeN,
acTpoOHOMUel 1 (hr3nYecKoli reorpaduein, BHOCUT BKNaf B eCTECTBEHHOHAYUHYIO KapTUHY MUPa,
npefocTaBnseT Hanbosee icHble 06pasLbl MPUMEHEHUS HAYYHOr0 MeTO/Aa NO3HaHWsA, TO eCTb cnocoba
MoNTyYeHWst LOCTOBEPHbIX 3HAHWUIA O MUpe.

OpHa 13 rnaBHbIX 3af4ay (M3nyeckoro obpasoBaHus B CTPYKTYpe 06LLero o6pa3oBaHns cCOCTOUT B
(hOpMMUPOBaHNM ECTECTBEHHOHAYYHOI FPaMOTHOCTM U MHTEpeca K HayKe Y 00y4atoLLmMXcs.

M3yyeHue Gpu3nky Ha 6a30BOM ypOBHe MpegnosaraeT OBajeHne Cnefyowmumm
KOMMETEHTHOCTAMM, XapaKTepu3yoLUNMN eCTECTBEHHOHAYYHYO rPaMOTHOCTb:

Hay4HO O06GBACHATL ABNEHNUS;
OLEHMBATb U MOHMMAaTb 0COGEHHOCTU Hay4YHOrO UCCeA0BaHuS;
WHTEPMPeTMPOBaTh AaHHbIE U UCMO/b30BaTh HayUHble f0Ka3aTe/IbCTBa ANS NOMYYEHUS BbIBOAOB.

Llenn n3yyeHmsi (hM3nMKM Ha YpPOBHE OCHOBHOIO 06LLero obpasoBaHus onpegeneHbl B KoHuenuum
npenofgaBaHunsa yue6Horo npegmeta «®usnka» B 06pa3oBaTes/ibHbIX OpraHusaumsax Poccuiickoin
defepaunm, peannsyoLmx 0CHOBHbIe 06LLe06pa3oBaTeNbHbIE MPOrpaMMbl, YTBEPXKAEHHO peLleHreM
Konnernn MuHuctepcTsa npoceelleHns Poccuiickoii ®epepaunn (npotokon ot 3 gekabps 2019 r. Ne
MK4sH).

Llenn nsyyeHms gpusnku:
nprobpeTeHre MHTEpeca 1 CTPEMIEHMS 00YyYaOLLMXCA K HAYYHOMY M3YYEHUI0 MPUPOAbI, Pa3BUTHE NX
NHTENNIEKTYa/IbHbIX 1 TBOPUECKUX CNIOCOOHOCTENR;
pa3BuTUE NPeACTaB/EHUA O HAYYHOM METOLe NMO3HaHWA U (hOPMUPOBaHUE NCCNeL0BaTe/IbCKOrO
OTHOLLEHUS K OKPY>XKaIOLLMM SBNEHUAM;

(hopMMPOBaHME HAYYHOr0 MUPOBO33PEHUS KaK pe3ysibTata U3yyeHnUs OCHOB CTPOEHUS MaTepumn un
(hyHAaMeHTaNbHbIX 3aKOHOB (DU3UKN;

thopMupoBaHve NpeaCcTaBNeHWA 0 pOnn PU3NKK ANS Pa3BUTUS LPYTNX ECTECTBEHHbIX HayK, TEXHWUKA 1
TEXHONOTUIA;

pa3BUTKE NMpPeACTaB/IEHNI 0 BO3MOXHbIX chepax OyayLeit NpodecCUOoHanbHOM AeATENbHOCTH,
CBSI3aHHOW C (DM3MKOW, NOAFOTOBKA K fa/fbHelLIeMy 00yUYeHUIO B 3TOM Hamnpas/ieHUN.

LoCTXKEHWe 3TUX LieNei Mporpammbl NO PU3MKEe Ha YPOBHE OCHOBHOTO 06LLEr0 06pa3oBaHms
o6ecneymBaeTcs peLleHem cregyrLmx 3agau:
npuobpeTeHue 3HaHWIA 0 AUCKPETHOM CTPOEHUM BELLLECTBa, 0 MEXaHNYECKUX, TEMNOBbIX, 3EKTPUYECKUX,
MarHWTHbIX N KBAHTOBbIX B/IEHNSX;
npuobpeTeHre yMeHWA ONUCLIBaTL U 0OBACHATL (PU3NYECKME ABIEHNA C UCMOb30BAHUEM MOYUYEHHbIX
3HaHWIA;

OCBOEHMWE METOLOB peLleHNs NPOCTEMLLMX pacUETHbIX 3a4ay C MCMOb30BaHNEM PU3NYECKMX MOAENEN,
TBOPYECKUX W NPaKTUKOOPUEHTUPOBaHHbIX 3afay;

pa3BMTUE YMEHUI HabMHOAaTb MPUPOLHbLIE SBIEHNS W BbIMOMHATL OMbIThl, 1ab0paTOpHbIe paboThbl 1
3KCNepUMeHTaNIbHbIE UCCNE0BaHUS C UCMO/b30BAHNEM U3MepUTENIbHbIX NPUGOPOB;
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0CBOEHME NMPUEMOB PaboTbl C MHGOpPMaLMen h3NMYecKoro CoaepXXaHus, BKIKUas MHGopMaLuo o
COBPEMEHHbIX LOCTUXKEHUAX PU3NKK, aHANTU3 U KPUTUYECKOE OLeHMBaHME NH(opMaLnK;
3HAKOMCTBO CO chepamu NPOeCCUOHaNbHOW AeATelbHOCTH, CBA3aHHBIMU C (DM3UKOIA, U COBPEMEHHbLIMY
TEXHOMOTMAMU, OCHOBAHHbLIMMW Ha LOCTMXKEHUAX (PU3NYECKOA HayKM.

Ha n3yuyeHue hn3nkun (6a30Bblii YPOBEHb) Ha YPOBHE OCHOBHOMO 06LLEro 06pa3oBaHNs OTBOAMUTCS
238 vacoB: B 7 Knacce - 68 yacoB (2 yaca B Heflento), B 8 Knacce - 68 yacoB (2 4aca B Hefento), B 9
Knacce - 102 yaca (3 yaca B Hefento).

MpeanaraeMblii B nporpaMme no usnkKe nepeyveHb N1abopaTopHbIX PaboT v ONbITOB HOCUT
peKoMeHaaTeNbHbIV XapakTep, yunTenb AenaeT BbIGOP NpoBeeHMs N1abopaTopHbIX PaboT M OMbITOB C
YUYETOM UHAMBUAYaNbHbIX 0CO6EHHOCTEV 06YYatOLLUXCS, CMUCKA SKCMEPUMEHTANbHBIX 3afaHui,
npeanaraeMbix B paMKax OCHOBHOIO rocyapCTBEHHOI0 3K3aMeHa no (m3uke.

COOEPXAHWE OBYYEHNA

7 KJTACC

Pa3gen 1. ®un3unKa 1 eé posb B NO3HAHUN OKPY>KaloLLero mmpa.

dusMKa - Hayka 0 npupoge. ABNeHUs NpupoLbl. PU3NYECKME ABMIEHUA: MEXAHUYECKWeE, TEM/oBbIe,
3M1eKTPUYECKME, MarHUTHbIe, CBETOBbIE, 3BYKOBbIE.

®du3nyeckue BennUmnHbl. 3mepeHne hnanyeckux BennynH. dusnyeckre npuoopsl. MorpewHocTb
n3mepeHnin. MexzayHapogHas cuctema eauHULL.

Kak u3nka 1 gpyrue ecTeCTBEHHbIE HAYKM N3y4yaroT npupogy. EcTecTBEHHOHAYYHbIA MeTos,
No3HaHWsA: HabnaeHe, NOCTaHOBKA HAyUYHOr0 BOMPOCA, BblABUXEHUE TUMNOTE3, IKCNEPUMEHT Mo
MPOBEPKe rnnoTes, 0ObACHEHNE HABMOAAEMOrO ABAeHUS. OnucaHne (U3NYeCKUX ABAEHNI C MOMOLLbIO
mogenei.

JeMoHCcT paunu.

MexaHW4YecKue, TEN/OBbIE, 3NIEKTPUYECKNe, MAarHUTHbIE, CBETOBbIE SAB/IEHWS.

du3nyeckre npubops! 1 Npouesypa NPSAMbIX U3MEPEHUI aHaNoroBbIM U LUGPOBLIM NPUGOPOM.
NabopaTopHble paboThl U OMbIThI.

OnpepeneHne LeHbl feNeHns WKaibl U3MepUTeNsHOro npuoopa.

3mepeHne paccTosHUIA.

3mepeHne 06bEMA XKMAKOCTU U TBEPAOTO TeNa.

OnpepfeneHvie pa3MepoB MasblX Tefl.

3mepeHvie Temnepatypbl NMpy MOMOLLM XXUAKOCTHOrO TepMOMETPA U AaTUMKa TeMnepartypbl.

lMpoBefeHUe nccnefoBaHUA NO NMPOBEPKe rMNoTesbl: AabHOCTL MOMETA LWapKKa, NYLEHHOrOo

ropu3oHTasIbHO, TeM 60/bLUe, YeM 6O0fbLUE BbICOTA MYyCKa.

Pasgen 2. NepBoHayvaNnbHble CBeAEHUSA O CTPOEHUM BeLLecTBa.

CTpoeHue BellecTBa: aToMbl U MOJIEKY/IbI, UX pasmepbl. OMbIThl, J0Ka3biBalOLLE JUCKPETHOE
CTPOeHMe BeLLecTBa.

[BmxeHune vactuy, Belectsa. CBA3b CKOPOCTU [BWXKEHUA YaCTUL, ¢ TemnepaTypoii. bpoyHoBCKoe
LBWXKeHWe, Anddysuns. BzaumogencTeme YacTuL, BELLECTBA: NPUTSHKEHNE U OTTa/IKUBAHNE.

ArperaTHble COCTOSHUA BELLECTBA: CTPOEHWE ra3oB, XUAKOCTEW U TBEPAbIX (KPUCTaNINUYECKUX)
Ten. B3anmocsssb MeXAy CBOMCTBAMU BELLECTB B Pa3HbIX arperaTHbIX COCTOAHUAX U UX
aTOMHOMO/IEKYNIAPHbIM CTpOeHeM. OCOBEHHOCTU arperaTHbIX COCTOSHUIA BOAbI.

JemoHcTpaunu.

HabntogeHne 6pOyHOBCKOIO ABUKEHMS.
Hab6ntogeHune angagysnn.
HabntofeHune ABNEHUIA, 0OBACHAIOLMXCA NPUTSHXKEHUEM UK OTTa/IKMBaHUEM YacTWL, BELLECTBa.

NabopaTopHble paboThl U ONbITHI.

OueHka gnameTpa aToma MeTOAOM psoB (C MCNONb30BaHMEM qoTorpaduii).
OnbITbl N0 HAGNIOAEHWIO TEMNIOBOr0 pacLUMpeHns rasos.
OnbITbl N0 06HAPYXEHWNIO LeACTBUA CUM MOMEKYISPHOTO MPUTSHKEHNS.

Pasgen 3. iBuXKeHNe 1 B3aMMO/eCTBME Ten.

MexaHun4yeckoe ABmKeHue. PaBHOMepHOe 1 HepaBHOMepPHOe ABVKeHue. CkopocTb. CpefHAs
CKOPOCTb NPY HEPABHOMEPHOM [BVXXEHUWN. PAcUéT nyTu U BPeMeHU ABUXEHNS.
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fBNeHne nHepLunn. 3aKOH MHepLuMKU. B3anmogencTeme Ten Kak NpuynHa M3MeHeHMs CKOpoCTU
LBVKeHWs Tefl. Macca Kak Mepa MHepTHOCTU Tena. MnoTHOCTb BellecTBa. CBA3b MJIOTHOCTU C
KO/IMYECTBOM MOJIEKY/ B eAnHMLEe 06bEMA BELLECTBA.

Cuna Kak xapakTepucTvKa Baumogenctems ten. Cruna ynpyroctu un 3akoH Nyka. amepeHue
CWUNbI C NOMOLLbIO AMHAMOMETPA. FBMIEHNE TATOTEHNUSA U CUNa TXKECTU. Cuna TAXECTU Ha ApYrux
nnaHetax. Bec Tena. HeBecomocTb. CnoXeHWe U, HarmpaBieHHbIX MO O4HON NPAMOIA.
PaBHogeicTBytOWas cul. Cuna TpeHus. TpeHre CKOMbXeHUs 1 TpeHue Nokos. TpeHue B Npupoge u
TEXHUKeE.

JemoHcTpaymn.

Hab6nofeHne MexaHU4YecKoro ABMXEHUS Tena.

3MepeHne CKOPOCTU NPSAMOSNIMHERHOTO ABMKEHNS.
Hab6nofeHune aBneHns nHepLuu.

HabntofeHne n3MeHeHMsi CKOPOCTM NPU B3aUMOLENCTBIM Tef.
CpaBHeHMe mMacc no B3avMOJeiCTBUIO Ten.

CnoXXeHune cun, HanpaBieHHbIX MO OAHON NPAMOIA.

Na6opaTopHble paboThl U OMbIThI.

OnpepeneHne CKOPOCTM PaBHOMEPHOTO ABMXEHUS (LWapuKa B XXUAKOCTU, MOAENN 3/1EKTPUYECKOrO0
aBTOMOOMNA U TaK Jasee).

OnpegeneHne cpefjHeil CKOPOCTY CKOMBbXEHWS BPYCKa UK LLaprKa N0 HaKMOHHOM MI0CKOCTY.
OnpepfeneHvie NAOTHOCTU TBEPLOTO Tea.

OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb PacTsxXeHns (geopmauun) NpyXXnHbl OT NPUI0XKEHHOM
CUNbI.

OnbIThl, LEMOHCTPUPYIOLLME 3aBUCUMOCTb CUJ/Ibl TPEHWSA CKOJIbXEHUA OT Beca Tefa U XapakTepa
COMPUKacatoLnXcs NOBEPXHOCTEN.

Pasgen 4. laBneHne TBEPAbLIX TN, XXMAKOCTEN 1 ra3os.

[asneHvie. Cnocobbl YMeHbLUEHWS Y YBENUYEHUS AaBneHus. [asneHune rasa. 3aBUCMMOCTb
[aBfneHus rasa ot 06bEMa, Temnepatypsbl. Mepegava faBneHns TBEPLbIMU TefaMu, XXUAKOCTAMM 1
rasamu. 3akoH MNackans. NMHeBMaTUYeCKNe MalUMHbI. 3aBUCUMOCTb AaBNEHWNS XXUAKOCTU OT INyOUHbI.
mppocTaTuyecknii napagokc. Coobliarowimecsa cocybl. MMapaBaMUecKUe MEXaHWU3MbI.

ATMochepa 3emnn 1 aTMocgepHoe aaBneHne. MpUYMHbI CYLLLEECTBOBAHWS BO3AYLLIHOW 060104YKN
3emnn. OnbIT Toppuyennn. MiamepeHme aTMocqepHOro gaBneHns. 3aBUCMMOCTb aTMOCHEPHOro
[aBNeHns OT BbICOTbI HaZ YPoBHeM Mops. Mprbopbl AN U3MEPeHUs aTMOCKHEPHOTO LaB/IEHUA.

[leiicTBME XXMAKOCTM M rasa Ha NorpyXéHHoe B HUX Teno. BbiTankueatowas (apxmmeosa) cuna.
3akoH Apxumepa. NnaBaHue Ten. BosgyxonnasaHue.

JeMoHCcT paunu.
3aBMCUMOCTb [jaB/IeHNA rasa oT TemnepaTypsbl.

Mepefaya faBeHNS XULKOCTbIO U ra3om.

CoobLatoLmecs cocyabl.

rmapaBnMyecKuin npecc.

MposBneHue fencTBUA aTMOCHEPHOro AaBneHuns.

3aBMCUMOCTb BbITA/IKMBAKLLENA CU/bl OT 06BEMA NMOTPYXXEHHOR YacTy Tenla U NIOTHOCTY XMAKOCTH.
PaBeHCTBO BbITa/IKMBAIOLLEN CU/bl BECY BbITECHEHHOM XUAKOCTW.

YcnoBue nnaBaHus TeN: NaaBaHWe UM NOrPYXXeHWe Tesl B 3aBUCMMOCTU OT COOTHOLLIEHUS MI0THOCTEN
Tena v XUaKocTu.

NabopaTopHble paboThl U ONbITHI.

WcenefoBaHye 3aBUCMMOCTY Beca Tefla B Bofe 0T 06bEMaA MOrpyXXEHHOM B XXMAKOCTb YacTu TeNa.
OnpegeneHne BbITaNKMBAIOLLER CUSbl, AEACTBYIOLLEHA Ha Te0, MOrPY>XEHHOE B XXNAKOCTb.

MpoBepKa HE3aBUCMMOCTM BbITa/IKUBAKOLLIEN CUbI, AeACTBYIOLLEN Ha TENO B XXMAKOCTU, OT MacChl TeNa.
OnNbIThl, JEMOHCTPUPYIOLLME 3aBUCUMOCTb BbITa/IKUBAIOLLLENA CUMbI, AEeACTBYIOLLEA Ha TeN0 B XULKOCTU,
0T 06bEMa MOrpyXEHHOW B XMAKOCTb YacTW Te/la U OT NIOTHOCTM XUAKOCTH.

KoHCTpyunpoBaHue apeoMeTpa Naun KOHCTPYMPOBaHWe NOAKU 1 onpeaeneHne eé rpy3onofbLEMHOCTH.

Pasgen 5. PaboTa 1 MOWHOCTb. JHeprus.

MexaHu4yeckaa pa6ota. MoLHOCTb.

MpocTble MexaHn3Mbl: pblyar, 610K, HaKNOHHasa NIocKocTb. MpaBuio paBHOBeCUS pblyara.
MprMeHeHWe NpaBuia paBHOBECUSA pblyara K 6/10Ky. «3010Toe NpaBuno» MexaHuku. KA npocTbix
MexaHuU3MOB. [1pocTble MeXaHU3Mbl B BbITY U TEXHUKE.
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MexaHunyeckas aHeprus. KuHetnyeckas v NoTeHuManbHas sHeprus. MpespatleHne 04HOro BMaa
MeXaHW4YecKOW 3Heprumn B Apyroi. 3aKoH COXPaHEHUS SHEPTUM B MEXaHUKE.
JemoHcTpaymn.
MpriMepbl NPOCTLIX MEXaHU3MOB.
NabopaTopHble paboThl 1 OMbIThI.
OnpegeneHne paboTbl CUbl TPEHUS MNPV PABHOMEPHOM ABVXEHWUW Tena Mo rOpU30HTaNbHOIA
MOBEPXHOCTMW.
WccnepoBaHve ycnoBuiA paBHOBECUS pblyara.
N3mepeHne KM HakNOHHOR NIOCKOCTHU.
3yueHne 3aKOHa COXPaHEHUS1 MEXaHNYECKOI 3HEepruu.

8 KNTACC

Pa3gen 6. TennoBble ABAEHUA.

OCHOBHbIE MOM0XEHUA MONEKYNAPHO-KUHETUYECKO TEOPMU CTPOEHMA BellecTBa. Macca un
pa3Mepbl aTOMOB U Moneky/. OnbITbl, NOATBEPXAAlOLLME OCHOBHbIE NOI0XEHUA
MOIEKYNAPHOKNUHETUYECKON Teopuu.

Mogenu TBEPAOro, XMAKOro 1 ra3o06pasHoro COCTOSHUIA BelecTBa. Kpuctanimyeckume un
amopgHble Tena. O6bACHEHME CBOMCTB ra3os, XXUAKOCTeR 1 TBEPAbLIX Tes Ha OCHOBE MOMIOXEHUIA
MOJIEKYNIIPHO-KMHETMYECKOW Teopun. CMaunBaHue N KanwuinsipHble SBfeHns. TenaoBoe paclunpeHue u
oxarue.

Temnepatypa. CBfA3b TeMMepaTypbl CO CKOPOCTLIO TEM/IOBOT0 ABUXEHUS YacTul,. BHYTpeHHAS
3Heprus. Cnocobbl N3MEHEHUS BHYTPEHHEN 3Hepruu: Tenaonepegaya v coBepLleHne paboTbl. Bugpl
Tensonepefayn: TENIOMPOBOAHOCTb, KOHBEKLUSA, U3TyUeHMe.

KonuyectBo TennoTbl. Y aenbHas TeNN0EMKOCTb BellecTBa. Tenjao006MeH 1 TENI0BOe paBHOBECHE.
YpaBHeHMWe TennoBoro 6anaHca. MNnaBneHve 1 0TBepAeBaHNE KPUCTAINIMYECKMX BELLECTB. Y AeNbHas
TennoTa nnaeneHus. MapoobpasoBaHue 1 KoHAeHcauusa. McnapeHue. KnneHune. Y genbHasa Tennota
napoobpa3oBaHns. 3aBUCKMOCTb TeMMepaTypbl KUNEHUA OT aTMOCHEPHOro AaBneHuns.

BnaxHocTb BO3ayXxa.

OHeprus Tonimea. Y ienobHas TensnoTa cropaHus.

MpuHUKUNbI paboTbl TeNNoBbIX ABuratenei KM tennosoro agsuratens. TennoBble ABUTaTeNn 1
3aLiMTa OKPY>KaIoLLER cpefbl.

3aKOH COXpaHeHus 1 NPeBpaLLeHNs 3HEPrMmM B TENOBbIX MPOLEeccax.

JeMoHCcTpaumn.

HabntogeHne 6pOyHOBCKOI0 ABUXKEHMS.

HabntogeHune anddysnn.

HabntofeHune ABMEHNI CMaYMBAHUA Y KanUNASPHbIX SBAEHWIA.

HabntofieHne TennoBoro paclumMpeHuns Ten.

3meHeHMe faBneHNs rasa npu nsmeHeHUn 06bEMA M HarpeBaHUM NN OXNTAXKAEHWN.
lMpaBunna nsmepeHns TemnepaTypsl.

Buabl Tennonepefayu.

OxnaxzeHne nNpu coBepLLEHUN paboTbl.

HarpesaHue npu coBeplUeHUN paboTbl BHELLHUMUN CUNAMMU.

. CpaBHeHMWe Tenn08MKOCTEN pasIMyHbIX BELLECTB.

. HabntogeHune kuneHus.

. HabntopeHue nocTosHCcTBa TemMnepaTypbl NPy MaBaeHUN.
. Mogenu TennoBbIX ABUraTenei.

JTabopaTopHbIEe pPaboTbl ¥ OMbIThI.
OnbITbl MO 06HAPYXXEHUIO AENCTBUA CUT MONEKYNSIPHOTO MPUTSXKEHNS.
OnbITbl MO BbIpaLLMBaHWIO KPUCTANNOB NOBAPEHHOI CONM MM caxapa.
OnbITbl MO HAGNHOAEHMIO TENIOBOTO PACLLUMPEHNS Ta30B, XXUAKOCTEN U TBEPAbIX TeN.
OnpegaeneHne AaBneHUs Bo3ayxa B 6anfoHe WNpuua.
OnbITbl, AEMOHCTPUPYIOLLME 3aBUCUMOCTb JaBNEHNs BO3AyXa OT ero 06bEMa 1 HarpeBaHus Uan
OXNaXKAEHNS.
MpoBepKa rMnoTesbl IMHEHOW 3aBUCUMOCTM A/INHBI CTONGMKA XXUAKOCTW B TEPMOMETPUYECKO TPY6Ke
0T TemMnepaTypbl.
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Hab6ntogeHne n3MeHeHs BHYTPEHHEN SHepruy Tena B pe3ynbTare Tenjonepefayn n paboTbl BHELLIHUX
cur.

WcecnepoBaHve saBneHns TennoobMeHa Npu CMeLIMBaHUW X0/I04HO 1 ropsadeil Bogpl.

OnpepeneHne KoMYecTBa TenaoThl, MOYYEHHOro BOLOW Npu Ten1006MeHe C HarpeTbiM MeTas/IMYeCcKUMm
LUIVHLPOM.

OnpegeneHve yaensHOW Ten10EMKOCTU BELLECTBA.

ViccnepgosaHue npouecca ucnapeHus.

OnpegeneHne 0THOCUTEbHOM BAAXHOCTU BO3AYyXa.

OnpegeneHve yaenbHOW TeNA0Tbl NNaBAEHNUS NbJa.

Pasgen 7. OneKTpUYeCKMe U MarHUTHbIE ABNEHUS.

AnekTpu3ayms Ten. [lBa pofa aneKTpuyecKnx 3apsgoB. BammogeicTBre 3apsXKeHHbIX Tef. 3aKoH
KynoHa (3aBUCMMOCTb CU/Tbl B3aUMOZEWCTBUSA 3apPSOKEHHbIX TeN OT BE/IMUMHbI 3apsf0B U pacCTOSHNSA
Mexay Tenamu).

OnekTpuyeckoe none. HanpsHXKEHHOCTb 3/1EKTPUYECKOro nond. MNpuHumMn cynepnosnymnm
3NeKTPUYECKMNX Noneit (Ha Ka4eCTBEHHOM YPOBHE).

Hocutenn anekTpmnyeckux 3apsafoB. 3NneMeHTapHbI 3neKTpuyeckunii 3apsg. CTpoeHne atoMa.
IMpOBOAHWKM N [N3NEKTPUKMN. 3aKOH COXPaHEHUA 3NEKTPUYECKOTO 3apsaaa.

ANeKTPUYECKUI TOK. Y CNOBUS CYLLECTBOBAHUA 3/1eKTPUYECKOr0 TOKa. CTOUHUKN NOCTOSAHHOIO
ToKa. [leficTBMS 3NeKTPUYECKOr0 TOKa (TEMN0BOE, XMMUYECKOE, MAarHUTHOE). 3NEKTPUYECKUIA TOK B
XUAKOCTAX U rasax.

QnekTpuyeckas uenb. Cuna Toka. dneKTpuyeckoe HanpsxeHne. ConpoTUBEHUE MPOBOLHUKA.
Y penoHoe conpoTuBeHue BellecTBa. 3akoH Oma gns yyactka uenu. MNMocnegosaTenibHoe U
napasnfienbHoe CoeanHeHre NPOBOAHNKOB.

PaboTa M MOLLHOCTb 3/1EKTPUYECKOr0 TOKa. 3aKoH [Koynsa-JleHua. SNeKTpudeckume Lenu u
noTpebuTeny 3NeKTPUYECKOW 3Heprun B 6bITy. KOpOTKOe 3aMblKaHMe.

MocTosHHbIE MarHWUTLI. B3aumopaeincTBme NOCTOSAHHLIX MarHMTOB. MarHuTHoe nose. MarHuTHoe
nose 3eMnM N ero 3HavyeHme Ans Xu3Hun Ha 3emne. OnbIT ApcTega. MarHMTHOE NnoJsie 3/IEKTPUYECKOro
TokKa. [puMeHeHne 31eKTPOMAarHMTOB B TEXHUKE. [leiicTBME MarHUTHOIO NoAs Ha NPOBOAHUK C TOKOM.
AneKTpogBuraTenb NOCTOSAHHOMO TOKA. VIcnonb30BaHMe 3MeKTPOABUraTenieil B TEXHNYECKNX YCTPOMCTBax
1 Ha TpaHcnopTe.

OnbITbl ®apages. ABNeHNE 3NEKTPOMArHUTHOM MHAYKUMK. MpaBuio JleHua. dnekTporeHepartop.
Cnocobbl NOyYeHWst 3NeKTPUYECKOI 3HEPTMN. DNEKTPOCTaHLMM Ha BO30OHOBASEMbIX MCTOYHUKAX
3Hepruu.

JemoHcTpaymn.

DneKTpusauna Ten.

[Ba pofia anekTpuyecknx 3apsLoB M B3aUMOLENCTBUE 3aPSXKEHHbIX Tefl.
YCTpOIACTBO ¥ AeiACTBME 3/1EKTPOCKONA.
ONEKTPOCTaTUYECKASA NHAYKLMA.

3aKOH COXpaHeHWs 31eKTPUYECKUX 3apsL0B.

[MPOBOAHUKN W AU3NEKTPUKMN.

MogenmposaHue CUNOBbLIX IMHWIA 31EKTPUYECKOrO NONS.
VICTOYHMKM NOCTOAHHOIO TOKA.

[JelicTBu1A 31eKTPMYECKOro ToKa.

DNEKTPUYECKNI TOK B XKULKOCTU.

"a30BbIli paspss,.

i3MepeHue cubl TOKa amnepmMeTpom.

i3MepeHune aneKTpNYecKoro Hanps>keHns BONbTMETPOM.
PeocTaT 1 MarasuH COnpoTUBEHUIA.

B3aumogeiicTBMe NOCTOAHHbLIX MarHUTOB.

MogenmpoBaHne HeBO3MOXHOCTU pa3gesieHns NonCcoB MarHuTa.
MogennpoBaHue MarHUTHbIX MO/ NOCTOSHHbLIX MarHUTOB.
OnbIT OpcTea.

MarHuTHoe noJsie ToKa. SNeKTPOMArHuT.

[JelicTBe MarHNTHOro NoAs Ha MPOBOHNK C TOKOM.
OneKkTpogsuraresib NOCTOAHHOIO TOKa.

WcecnepoBaHve ABNEHNA 31EKTPOMarHUTHOR UHAYKLUMW.
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OnbITel dapages.
3aBMCMMOCTb HanpaeneHUa UHAYKUMOHHOIO TOKa OT YCNOBUIA €r0 BO3HUKHOBEHUS.
ONeKTporeHepaTop NMOCTOAHHOIO TOKa.
NabopaTopHble paboThl 1 OMbIThI.
OnbITbl N0 HAGNIOAEHWIO 3NEKTPU3ALUN TeST MHAYKLMER 1 NPU CONPUKOCHOBEHUM.
WcecnepoBaHve feACTBUSA 3NEKTPUYECKOTO MO/ Ha MPOBOAHUKN W AU3NEKTPUKM.
C60opKa 1 npoBepka paboTbl 3NEKTPUYECKOM Leni MOCTOSHHOIO TOKa.
3mepeHue 1 perynnuposaHue cuibl TOKa.
Vi3mepeHvie 1 perynnpoBaHue HamnpsxeHus.
WccnefoBaHye 3aBUCUMOCTY CUSTbI TOKA, MAYLLETO Yepe3 pe3ncTop, OT COMPOTUB/IEHUS pe3ncTopa U1
Hanps>XeHns Ha pe3ncTope.
OnbITbl, LJEMOHCTPUPYIOLLME 3aBUCUMOCTb 3/IEKTPUYECKOTO COMPOTUBEHUSA MPOBOAHMKA OT €ro ANuHbI,
nnowasam nonepeyHoro CeYeHNs U marepumana.
MpoBepkKa Npasua CAOXKEHNUS HaMpsHXXeHW Npu Nocnef0BaTeNlbHOM COeLMHEHNMN BYX PE3VNCTOPOB.
MpoBepka npaswa A5 Cubl TOKa NPy napaniebHOM COeLUHEHUN Pe3NCTOPOB.
OnpepeneHne paboTbl 3NEKTPUYECKOr0 TOKa, MAYLLENO Yepes pe3ncTop.
OnpepeneHne MOLLHOCTU 31eKTPUYECKOr0 TOKa, BbILENSEMOIA Ha pe3ncTope.
WcenefoBaHye 3aBUCUMOCTY CUSTbI TOKA, MAYLLErO Yepe3 1aMNoYKy, OT HanpsKeHWs Ha Heil.
OnpepeneHve KI1[, HarpesaTens.
WccnefoBaHye MarHATHOIO B3avMOAENCTBUS NOCTOAHHbLIX MarH1TOB.
3yyeHre MarHUTHOro Nons NOCTOSIHHbLIX MArHUTOB MPY UX 06beAUHEHUN U pa3LeneHunN.
WcecnepoBaHve feACTBUSA 3NEKTPUYECKOTO TOKA Ha MarHUTHYHO CTPESIKY.
OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb CUJ/Ibl B3aMOEACTBUA KaTYLIKN C TOKOM M MarHuTa OT CUfbI
TOKa M Hanpas/ieHWs TOKa B KaTyLLKe.
N3yueHne gelicTBNA MarHUTHOFO NOMSA HA MPOBOLHUK C TOKOM.
KoHcTpyunpoBaHue 1 n3yyeHue paboTbl 31eKTPOABUraTENs.
N3ameperne KIMMO anekTpogsuraTelbHOM YCTaHOBKM.
OnbITbl N0 UCCNEL0BAHUIO ABMEHNS 31EKTPOMArHUTHOW MHAYKUWW: UCCNef0BaHNE N3MEHEHMWIA 3HaUYeH S
1 HanpaeneHNs UHOYKLMOHHOIO TOKa.

9 KJTIACC

Pasgen 8. MexaHunyeckue ABMeHUA.

MexaHuyeckoe ABmKeHWe. MatepuanbHaa Touka. Cucrtema otcyéta. OTHOCUTENBHOCTb
MeXaHWYecKoro ABWKEeHNS. PaBHOMEPHOe NPSMONNHERHOe ABMKEHNE. HepaBHOMEPHOE NPSAMONNHERHOE
ABmxeHue. CpelHAA U MTHOBEHHAaA CKOPOCTL Te/fia NPy HeEPaBHOMEPHOM ABUXEHUMN.

YckopeHue. PaBHOYCKOPEHHOE NPAMOSIMHENHOe ABuxXeHne. CBob6oagHOoe nageHne. OnbITbl
Manunes.

PaBHOMepHOE ABUXEHME N0 OKPY>KHOCTW. Mepuog 1 yacToTa obpaleHns. JInHeiHas n yrnoeas
CKOPOCTK. LleHTpOoCTpeMnUTeIbHOE YCKOPEHME.,

MepBbIli 3aKOH Hbl0TOHA. BTOpOI 3aKOH HbloTOHA. TpeTuii 3akoH HbtoToHa. MpuHLMn
Cynepnosnuum cu.

Cwuna ynpyroctu. 3akoH N'yka. Cuia TpeHUs: cuia TPEHUSA CKOMBbXEHUA, CUla TPeHNA MoKos,
Lpyrvie BuAbl TPEHWA.

Cuna TSHXKECTU 1 3aKOH BCEMUPHOTO TArOTEHUSA. Y CKOpeHe CBOGOAHOr0 nafeHus. [BuxeHne
nnaHeT Bokpyr ConHua. NMepBas KocMUYeckas CKOPOCTb. HeBECOMOCTL U NeperpysKku.

PaBHOBecUHe mMaTepuanbHOl ToUKKM. ABGCONOTHO TBEpPLOeE Teno. PaBHOBecKe TBEPAOIo Tena ¢
3aKpennéHHol ocbio BpaleHNs. MOMEHT cunbl. LIEHTp TsXKecTu.

Mmnynbc Tena. isameHeHne nmnynsca. IMNynbC CUibl. 3aKOH COXPaHeHUS UMNYJIbCa.
PeakTnBHOe ABWXeHWMe.

MexaHunyeckas paboTa ¥ MOLWHOCTb. PaboTa cui TAXKECTH, YyNpYrocTu, TpeHus. CBsA3b 3Heprum u
paboTbl. MoTeHLManbHasa 3Heprus Tena, NOAHATOro Haj NOBEPXHOCTLIO 3eMn. MoTeHLMaNbHas SHeprus
CXXaToW MPY>XuHbl. KnHeTnyeckas aHeprusi. Teopema 0 KUHETUYECKO 3HEPrMn. 3aKOH COXPaHeHus
MeXaHNYEeCKOW 3Heprmu.

JeMoHCcTpaunu.

Hab6nofeHne MexaHU4YecKoro ABUXXEHUS Tefla OTHOCUTENIbHO PasHbIX TN OTCYETA.
CpaBHeHUWe NyTei 1 TPAEKTOPUIA ABUXEHWUS OL4HOIO W TOO XKe Tefla OTHOCUTESIbHO PasHbIX Ten OTCYUETa.
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3mepeHne CKOPOCTW U YCKOPEHMS NPSMONNHERHOTO ABVXKEHUS.

ccnegoBaHme NprU3HaKoB paBHOYCKOPEHHOTO ABUXEHNS.

Hab6ntofieHne ABMKEHUS Tena No OKPYXXHOCTY.

HabntogeHne MexaHUYeCKUX ABNEHNIA, MPOUCXOAALMX B CUCTEME OTCUETA «Tenexka» npu eé
PaBHOMEPHOM U YCKOPEHHOM ABMXXEHUM OTHOCUTENbHO KabuHeTa (YU3NKMN.

3aBMCKHMOCTb YCKOPEHUS Te/la OT MacChl Tefla U AeCTBYIOLLENA Ha HErO CUJbI.

HabntoaeHne paBeHCTBa CUJT MPW B3aMOAEACTBIM TeN.

3meHeHMe Beca Tena npy YCKOPEHHOM ABMXKEHUM.

Mepegaya MMNybca Npy B3aUMOAEACTBUM TeN.

. Mpeo6pasoBaHMs 3HEPTUN NPV B3aMMOERCTBUN TeN.

CoxpaHeHue nMNybca Npyu Heyrnpyrom B3anMOLenCcTBUN.

CoxpaHeHne nmnybca nNpu abcontoTHO YNPYrom B3anMOLeRCTBUN.

HabntofeHne peakTUBHOIO ABUXKEHMS.

CoxpaHeHne MexaHU4YecKoi aHeprm Npm cBo60LHOM NageHuu.

CoxpaHeHne MexaHN4YecKoin aHeprum Npu ABMKEHUN Tena nog AelicTBUEM NPYXMHbI.

Na6opaTopHble paboThl N OMbIThI.

KoHcTpyupoBaHue TpakTa A4/ pa3roHa v fanbHelLero paBHOMEPHOTO ABVXKEHUS LLapuKa NN TENeXKN.
OnpepeneHne cpefHeli CKOPOCTU CKOJMIbXXeHUs BpyCcKa v ABMKEHUA LWaprKa N0 HAKNOHHOW M0CKOCTY.
OnpegeneHne yCKOPeHWS Tena Npy paBHOYCKOPEHHOM [BUXXEHUW MO HaK/IOHHOM NIOCKOCTH.
WcenefoBaHye 3aBUCUMMOCTY NYTW OT BPEMEHUW NPW PaBHOYCKOPEHHOM ABMXKEHMMN 6e3 HauanbHOM
CKOpOCTW.

MpoBepka rMnoTesbl: ecav NPW PaBHOYCKOPEHHOM ABVXKEHWUMW 6e3 Hava/lbHOM CKOPOCTU MYTW OTHOCATCS
Kak psif HeYETHBIX YMCeST, TO COOTBETCTBYHOLLME NPOMEXYTKN BPEMEHUN OUHAKOBbI.

WcecnepoBaHve 3aBUCUMOCTM CUJbl TPEHUS CKOMbXXEHUS OT CUJTbl HOPMasIbHOTO AaB/EHNS.

OnpepgeneHne KoahpuumneHTa TPEHUS CKOMbXXEHNS.

OnpepeneHne XXECTKOCTU MPYXUHbI.

OnpegeneHne paboTbl CU/bI TPEHUA NPU PABHOMEPHOM ABWXKEHWMN Tena no ropu3oHTabHOWA
MOBEPXHOCTMU.

OnpegeneHne paboTbl CUbl YNPYFOCTH NpY NOAbEME rpy3a C MUCNO/b30BaHWEM HEMOABVXHOIO U
NoABMXHOIo 6/10K0B.

MN3yueHne 3aKOHa COXpaHEHUs 3Hepruu.

Pazgen 9. MexaHn4yeckue Koneb6aHusa v BOMHbI.

KonebaTensHoe ABvkeHne. OCHOBHbIE XapaKTePUCTUKN KonebaHuiA: nepuof, 4acToTa,
amnanTyga. MaTemMaTyecKuii U NPY>KUHHbIA MasTHUKK. peBpaLleHme sHeprum npu KonebatensHOM
OBUKEHNN.

3atyxatowiue KonebaHus. BoiHyXAeHHble KonebaHus. Pe3oHaHc. MeXxaHU4Yeckune BOSHbI.
CBoiicTBa MexaHW4eCKnx BOH. MpofonbHble 1 NonepeyHble BOHbI. [MHA BOMHbLI U CKOPOCTL €€
pacnpocTpaHeHus. MexaHuyeckne BOMHbI B TBEPAOM Tene, CECMUYECKME BOJHBI.

3BYK. [POMKOCTb 3BYyKa U BbiCOTa TOHA. OTpaXkeHWe 3ByKa. VIH(pasByK 1 yNbTpasByK.

JeMoHCcT paunu.

HabntogeHne konebaHwin Ten Nog JeiACTBUEM CUMbI TSXKECTM U CUJTbl YIPYTOCTY.
HabntofeHune KonebaHuid rpysa Ha HUTU U Ha MPY>XUHe.
HabntoeHne BbIHY)XAEHHbIX KoNnebaHuii 1 pe3oHaHca.
PacnpocTpaHeHre NPoAO/bHbIX 1 NONEepPeYHbIX BOSH (Ha MOAenn).
HabntofeHne 3aBUCMMOCTH BbICOTbI 3ByKa OT YacTOThI.
AKYCTUYECKNIA PE30HaHC.
Nab6opaTopHbIepPaboThbl U OMbITHI.
OnpepeneHne 4acToTbl 1 Nepuoga KonebdaHuii MaTemMaTUYeCcKoro MasTHUKA.
OnpepgeneHne 4acToTbl U Neproga KonebaHuii MPY>KMHHOIO MasiTHMKaA.
WcenefoBaHye 3aBUCUMOCTY Neprofa KonebaHuii NOABELLIEHHOTO K HATU Tpy3a OT AUHbI HATW.
WcenefoBaHye 3aBUCUMOCTY Nepuoa KonebaHuid Npy>XXMHHOTO MasTHUKa OT Macchl rpysa.
MpoBepka HE3aBMCUMOCTU Nepunofa KonebaHwin rpysa, NOABELLEHHOTO K HUTU, OT Macchl rpy3a.
OnbITbl, AEMOHCTPUPYHOLLME 3aBUCUMOCTb Neproga KonebaHnili NpyXXMHHOro MasTHMKA OT MaccChl rpysa
N ECTKOCTU MPY>XUHBI.
3mepeHue ycKopeHns cBOGOAHOI0 NajeHus.
Pasgen 10. 3neKTPOMarHUTHOE NOJe U 3NEeKTPOMarHUTHbIE BOJHbI.
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JNeKTPOMarHNTHOe Nnose. 3NeKTPOMarHUTHbIE BOMHbI. CBOWCTBA 3/1EKTPOMArHUTHbIX BOJH.
LLIkana 31eKTPpOMarHUTHbIX BOJH. ICN0b30BaHMe 3/1EKTPOMarHUTHBIX BOJTH 19 COTOBOWA CBS3M.
AneKTpoMarHuTHas npupoga ceeta. CKopocTb cBeTa. BonHOBLIE CBOICTBa CBETA.
JeMoHCcT paunu.
CBOICTBA 3/IEKTPOMArHUTHbIX BOJH.
BosHOBbIE CBOWCTBA CBETA.
NabopaTopHble paboThl N OMbIThI.
N3yueHne CBOICTB 3/1EKTPOMArHUTHBIX BOJH C MOMOLLbI0 MOBMILHOTO TeegoHa.
Pa3gen 11. CBeTOBbIe AB/IEHUS.
JlyyeBas mofenb ceeTa. MICTOUHMKM cBeTa. IMpsamMonnHeliHoe pacnpocTpaHeHUe cBeTa. 3aTMeHMs
ConHua u JlyHbl. OTpaxeHue ceeTa. 1ockoe 3epkano. 3aKOH OTPaXKeHNs CBETa.
MpenomneHue ceeTa. 3aKOH npesiomeHnsa ceeta. [ofIHOe BHYTPEHHEe OTPaXKeHWe CBETa.
Vicnonb3oBaHWe MOMHOTO BHYTPEHHEr0 OTPaXeHUs B ONTUYECKUX CBETOBOJAX.
NnH3a. Xog nydyeld B inH3e. OnTuyeckas cuctema otoannapara, MMKpPOCKona v Tesieckona. Mna3
Kak onTuyeckas cucrema. bansopykocTb 1 JaibHO30PKOCTb.
Pa3noxeHune 6enoro ceeta B crnekTp. OnbiTbl HbloTOHA. CnoXeHue CnekTpanbHbIX LBETOB.
[Juncnepcus ceeta.
JeMoHCcT paunu.
MpsamonuHeliHOe pacnpocTpaHeHne cBeTa.
OTpaxkeHue cBeTa.
MonyyeHne n306paxXeHN B NIOCKOM, BOTHYTOM U BbIMYK/IOM 3epKasiax.
[MpenomneHne ceeTa.
OnTuYecKnii CBETOBOA,
Xop nyyeli B cOBMparoLLeit MnH3e.
Xof ny4yeli B paccenBatoLLeid NNH3e.
MonyyeHne N306paXKEHUIA C MOMOLLBIO JIMHS.
MpuHUMN geiicTBms oToannapaTta, MMKPOCKONa v Tefleckona.
Mogenb rnasa.

. PasnoxeHune 6e10ro cBeTa B CMEKTP.
. MonyyeHve 6en0ro cBeTa NpW CA0XKEHNM CBETA Pa3HbIX LiBETOB.

NabopaTopHble paboThl U ONbITHI.
ViccneposaHue 3aBUCUMOCTU YI1a OTPaXXEHUS CBETOBOIO fyya OT yrfia najeHus.
3yueHre XapaKTepuCTMK N300paXKeHNs npeameTa B NJOCKOM 3epKane.
VccnepgosaHue 3aBUCUMOCTM yI1a NPesioM/IeHNs CBETOBOIO /iyya 0T yr/ia najeHns Ha rpaHuLe «Bo3gyx-
CTEKJI0».
MonyyeHne n306paXKeHni ¢ NOMOLLbI0 COBMPaAtOLLLE NNH3bI.
OnpepgeneHne POKYCHOroO pacCTOAHNA U ONTUYECKON CUbl cOBMPatOLLLE TUH3bI.
OnbITbl NO pPa3fNoXKeHU0 6enoro cBeTa B CMEKTP.
OnbITbl NO BOCMPUATUIO LiBETa NPeAMETOB MpU X HabtoAeHNN Yepes LBETOBbIe (UIbTPLI.
Pasgen 12. KBaHTOBbIE AIBNeHUS.
OnbITbl Pe3eptopga 1 nnaHeTapHasa mogenb atoma. Mogens atoma bopa. McnyckaHue 1
nornouieHve cBeta aToMoOM. KBaHTbI. JIMHenuaTble CNeKTpbl.
PafmoakTuBHOCTL. Anb(a, 6eTa- 1 ramma-usnyyeHms. CTpoeHUe aTOMHOro agpa. HyknoHHas
MOJe/Nb aTOMHOr0 agpa. M3otonbl. PagnoakTrBHble NpeBpalleHns. MNeprog nonypacnaga aToMHbIX a4ep.
ALepHble peakunn. 3aKoHbl COXpaHeHWs 3apaL0BOro U MaccoBOro Yucen. SHeprus ceasn
aTOMHbIX aep. CBA3b MacChl 1 3Heprun. Peakunu cuHTE3a U AefieHns aaep. VICTOUHUKN 3Heprum
ConHua v 3883L.
ApepHas aHepreTnka. [eicTBUA pagnoakTUBHLIX U3/TYHEHWNIA Ha XXMBble OpraHU3Mbl.
JemMoHCcTpaunu.
CnekTpbl U3yYeHUs U MOTIOLWEHNS.
CnekTpbl pas3/iMyHbIX rasos.
CnekTp Bogopoja.
HabntogeHne TpekoB B Kamepe BunbcoHa.
PaboTa CYETUMKA NOHM3NPYHOLLNX U3NYYEHNIA.
Perncrpaums n3nyyeHns NpupoaHbIX MUHEPaioB 1 NMPOLYKTOB.
NabopaTopHblepaboThl U ONbITHI.
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HabntofeHne CNAOWHBIX U MHeRYaTbIX CNEKTPOB U3TYYeHUS.
WccnefoBaHye TPEKOB: M3MEPEHME SHEPTUM YacTUL bl MO TOPMO3HOMY NyTU (N0 oTorpadusm).
N3mepeHune pagnoakTBHOIO (POHa.

MoBTOPUTENbHO-0606L1AK0LINIA MOAY b,

MoBTOPUTENBEHO-0606LLAIOLLMIA MOAY b NPefHa3HayYeH Ans cucTeMaTn3almmn 1 0606LLeHns
NpeLMEeTHOrO COAEPXKaHUsA 1 OMbiTa AeATENIbHOCTM, NPMOBPETEHHOIO NPU N3y4eHUn BCEro Kypca
(h13nKK, a TakxKe 415 NOATOTOBKM K OCHOBHOMY rOCYlapCTBEHHOMY 3K3aMeHy no um3nke ans
06yyatoLmxcsl, BbIOPABLUNX 3TOT YYeOHbI NpeaMeT.

Mpu n3yvyeHUn faHHOro MOAYNA Peain3yroTca U CUCTEMATM3NPYIOTCS BUAbI AeATENbHOCTHU, Ha
OCHOBE KOTOpPbIX 06eCrneumBaeTcs JOCTUXKEHNE NPEeAMETHLIX N MeTanpeAMeTHbIX NAaHUPYeMbIX
pe3ynbTaTtoB 06y4YeHWs, POPMUPYeTCs ecTeCTBEHHOHAY4YHasA rPaMOTHOCTb: OCBOEHWE HaYUHbIX METO0B
NCCNefoBaHNS ABEHNIA NPUPOLbI U TEXHUKK, OBNaJeHNe YMEHUAMU 0OBACHATL (PU3NUECKUe ABEHUS,
NPUMEHAA NOMTYYEHHbIE 3HaHMA, pellaTb 3adaqun, B TOM YMC/e Ka4eCTBEHHbIE N 3KCMEPUMEHTAIbHbIE.

MpuHLMNKaNbLHO 4eATeNIbHOCTHLIA XapakTep faHHOTO pasfena peanusyeTcs 3a CUYET TOro, 4To
o6yyatoLLmecs BbIMOMHAOT 3afaHns, B KOTOPbLIX UM NpeanaraeTcs:

Ha OCHOBEe MOJIyYeHHbIX 3HAHUI pacrno3HaBaTb U HAYYHO 0OBACHATL (U3NYECKUE ABMIEHUA B
OKpY>KaloLLleld npupoje 1 NoBCeLHEBHOM XU3HMU;

MCMO0/b30BaTh HayuHble METOAb! UCCNeL0BaHNUsA PUINYECKUX SBIEHWIA, B TOM YMC/e 419 NPOBEPKU
rMnoTes N NoayyYeHNs TEOPETUYECKNX BbIBOAOB;
06BACHATL Hay4Hble OCHOBbI Hanb0/1ee BaXKHbIX AOCTUXEHWU COBPEMEHHbLIX TEXHONOMMNIA, Hanpumep,
MPaKTUYECKOr0 NCMO/b30BaHNS Pa3INYHbIX MCTOYHUKOB 3HEPTUN HA OCHOBE 3aKOHa MpeBpaLyeHns u
COXPaHEHNs BCEX U3BECTHbIX BUAOB 3HEPTUN.

MTAHVUPYEMBIE PE3YJIbTATbBI OCBOEHNA NMPOITPAMMBI MO ®N3VNKE HA YPOBHE
OCHOBHOI'O OBLW,EM0 OBPA3OBAHNA

M3yyeHne GpU3nMKM Ha ypoBHE OCHOBHOI0O 00LLero 06pa3oBaHNa Harnpae/ieHo Ha JOCTUXKEHME
JMYHOCTHbIX, MeTanpeAMeTHbIX 1 NPeAMETHbIX 06pa3oBaTe/bHbIX Pe3y/bTaToB.

B pe3ynbTate n3yyeHms PU3MKMN Ha YPOBHE OCHOBHOIO 06LLero 06pa3oBaHuns y 06y4datoLLerocs
6yoyT cPOpMMpPOBaHbI CefytoLLe TMYHOCTHbIE pe3y/ibTaTkl B YacTU:
1) NnaTpMOTMYECKOr0 BOCNUTAHNSA:
- NPOsIB/IEHME UHTEPECa K NCTOPUMN Y COBPEMEHHOMY COCTOSIHUIO POCCUIACKON (DM3NUECKON HayKu;
- LLleHHOCTHOE OTHOLUEHNE K JOCTUKEHNAM POCCUIACKNX YUEHbIX-(DU3NKOB;
2) rpaXX4aHCKoOro v AyX0BHO-HPaBCTBEHHOIO BOCNUTAHUS:
- TOTOBHOCTb K aKTUBHOMY Y4acCTuIO B 00CYX/EHNMW 06LLECTBEHHO 3HAUYMMbIX U 3TUUECKMNX NPOG/EM,
CBSI3aHHbIX C MPAKTUYECKUM MPUMEHEHUEM AOCTUXEHUIA (PU3NKY;
- 0CO3HaHWe BaXKHOCTW MOPasbHO-3TUYECKMUX MPUHLMNOB B AeATENIbHOCTU YUYEHOrO;
3) 3CTETMYECKOro BOCMUTAHUSA:
- BOCNPUATHE 3CTETUYECKNX KaYeCTB (PM3NYECKON HayKKn: eé rapMOHUYHOr0 NOCTPOEHMS, CTPOrocTy,
TOYHOCTU, NAKOHNYHOCTY;
4) LEHHOCTW HaY4YHOr0 MO3HAHUS:
- 0CO3HaHWe LIeHHOCTN (U3NYECKOIA HAYKM KaK MOLLLHOTO MHCTPYMEHTa NO3HaHWS MMUpa, OCHOBBI
Pa3BUTUSA TEXHONOTUIA, BaXKHEMLLEN COCTaBNSAOLLENA KyNbTYpbl;
- pa3BuTHE Hay4Hol Nt0603HATENLHOCTU, UHTEPECA K UCCNeA0BaTe/IbCKON AeATeNbHOCTH;
5) hopmmpoBaHMa KyNbTypbl 340POBbS U 3MOLMOHANLHOIO 61arononyyms:
- 0CO3HaHWe LIeHHOCTM 6e30MacHOro 06pasa Xun3HU B COBPEMEHHOM TEXHO/IOTUYECKOM MUpPe, BaXKHOCTU
npasua 6e30MacHOro NoBefeHNA Ha TPaHCNOPTe, Ha AOporax, C 3NeKTPUUYECKUM U Ten0BbIM
060pyf0BaHWEM B AOMALLIHWX YCNO0BUSAX;
- C(hOPMUPOBAHHOCTb HaBblKa penekcun, Npu3HaHWe CBOEro Npaea Ha OLWUOKY 1 TaKoro Xe npasay
APYroro 4efioBeKa;
6) TPYZOBOro BOCNMTaHUS:
- aKTVBHOE Y4acTue B PeLLEHMUN NPaKTUYeCKMX 3ajad (B paMKax CemMbi, 06pa3oBaTenbHON opraHusaumm,
ropofa, Kpas) TEXHONOrMYECKON 1 COLManbHON HanpaBneHHOCTU, TPEBYIOLLMX B TOM Yucie U
(hM3NYECKNX 3HaHWIA;
- MHTepec K NPakTUYeCKOMY M3yUYeHUIo Npodeccuii, CBA3aHHbIX C PU3NKOIA;
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7) 3KONOrMYeCcKOro BOCNUTaHUA:

- OpMeHTaUMS Ha NPUMEHEHNE (U3NYECKUX 3HAHWIA ANS PELLIEHMS 3a4a4 B 06/1aCTW OKpYXKatoLLeli cpeabl,
NMaHUPOBAHWUA MOCTYMKOB U OLEHKM UX BO3MOXXHbIX NOCNEACTBUIA AN OKPYXKatoLLen cpedpl;

- 0CO3HaHMe rnobanbHOro XxapakTepa aKOM0rMYecKUX Npobaem 1 NyTen nx pewleHns;

8) aganTaumnmn K U3MEHSAHOWMNMCSA YCNOBMAM COLMANbHOW U NPUPOAHOIA Cpeabl:

- NOTPe6HOCTbL BO B3aUMOAEACTBMMN NP BbIMOMHEHUN UCCEA0BaHWIA N MPOEKTOB (HM3NYECKON
HanpaBNeHHOCTMW, OTKPLITOCTb OMbITY U 3HAHWAM APYTUX;

- NMOBBbILLIEHNE YPOBHS CBOE/ KOMMETEHTHOCTY Yepe3 MPaKTUYECKYHO AeATe/IbHOCTb;

- NOTPe6HOCTL B (POPMMPOBAHMMN HOBbIX 3HaHWA, B TOM Yncne POPMYNMpPoBaTh MAEWN, MOHATUS, TUNOTE3bI
0 PU3MYECKMX 06bEKTAX W ABNEHUSAX;

- 0CO3HaHue AetUMTOB COBCTBEHHbIX 3HAHWI U KOMNETEHTHOCTEW B 061aCTV PU3NKU;

- NJ1aHNPOBaHWE CBOEr0 Pa3BUTMS B NPMOBPETEHNMN HOBbIX (PU3NYECKNX 3HAHUIA;

- CTPEM/IEHME aHaNN3MPOBaTb U BbISBAATL B3aMOCBS3M NPUPOAbI, 06LLLECTBA U SKOHOMUKM, B TOM YMC/e
C UCMONb30BaHMEM (PU3NYECKMX 3HAHWIA;

- OLIEHKa CBOUX [IEMCTBUI C YY4ETOM BAINSHUSA HA OKPYXKAKOLLLYHO CPeAy, BO3MOXHbIX FN06abHbIX
nocneacTBUiA.

METANMPEOAMETHBIE PE3YJ/IbTATbI

B pe3ynbTaTe 0CBOEHUS MPOrpaMmbl Mo U3nKe Ha YPOBHE OCHOBHOMO 06Liero o6pasoBaHus y
obyuatoLlerocs 6ynyT chopMupoBaHbl MeTanpeaMeTHbIe pe3y/ibTaTbl, BK/OYAOLLMe NO3HaBaTe/bHble
YHUBepcasbHble yuyebHble AeACTBUA, KOMMYHUKATUBHbIE YHUBEPCA/bHbIE YUebHble feCcTBIUS,
PerynaTuBHbIe YHUBepCa/ibHble y4ebHble feCcTBUS.

Mo3HaBaTeNbHble YHUBEPCa/bHbIE YYebHble AeiiCTBUS

basoBble noruyeckue AecTBuA:

BbISIBNATL U XapaKTepPM30BaThb CYLL,ECTBEHHbIE MPU3HAKN 00LEKTOB (BNEHWIA);

yCTaHaBNMBaTb CYLLECTBEHHbIA NPU3HAK Knaccuukaumm, OCHOBaHUA ANnA 0606LLEHNS U CPaBHEHUS;
BbISIBNATL 3aKOHOMEPHOCTU U NPOTMBOPEUNs B paccMaTprBaeMbiX PakTax, JaHHbIX U HabNgeHMSX,
OTHOCALMXCA K (PU3NYECKUM SIBIEHUSAM;

BbISIBNATL MPUYMHHO-CNIEACTBEHHbIE CBA3M NPU N3YYeHUN (DU3NUECKUX SBMEHWIA U MPOLLECCOB, AeNaTb
BbIBOAbI C MCNO/b30BaHNEM [eAYKTUBHBIX U MHAYKTUBHbIX YMO3aKNOUeHWI, BbIABUIaTb TMNOTe3bl 0
B3aMMOCBA3SAX (DU3NYECKUX BENNYUH;

CamMOoCTOATE/IbHO BbIOMPaTL CNOCO6 pelleHns y4ebHOW husnyeckoit 3agadum (CpaBHeEHNE HECKOJTbKUX
BapMaHTOB peLUeHns, BbIOoOp Hanbonee NOAXOAALLENO C YHETOM CaMOCTOATE/IbHO BbIAE/IEHHbIX
KpuTepues).

BasoBble nccnegoBaTenbckune LeiACTBUA:

MCNO/b30BaTh BOMPOChI KaK UCCMeA0BaTENbCKNIA NHCTPYMEHT NMO3HAaHWS;

NPOBOAUTL MO CAMOCTOATENbHO COCTABNEHHOMY Mj1aHy OMbIT, HEC/OXHbIA (PU3NYECKNI IKCTEPUMEHT,
He6oNbLLOE UCCNef0BaHMe (PU3NYECKOTO SBEHUS;

OLeHMBaTb Ha NPUMEHUMOCTb U JOCTOBEPHOCTb UHAOPMALMIO, NOMYYEHHYIO B X0 UCCNe[0BaHUA UK
3KCMEPUMEHTA;

CamMoCTOATE/IbHO (hOPMYNNPOBaTL 0606LLEHNA 1 BbIBOAbLI MO pe3ynbTaTaM NpoBeAéHHOro HabnaeHus,
onbITa, UCCNefoBaHuUs;

MPOrHO3MpoBaTh BO3MOXHOE AanbHelillee pa3sBuTNe PU3NYECKMX NPOLLECCOB, a TaKXKe BblABUraTh
NpeLnonoXeHNs 06 UX Pa3BUTUN B HOBbIX YC/TOBUSAX N KOHTEKCTaX.

PaboTa ¢ MHthopMaLueii:

MPUMEHATL Pa3/INYHbIE METOAbI, UHCTPYMEHTbI 1 3anpochl MNPV MOUCKE U 0TOOPE MH(OpMaLMK UK
[aHHbIX C YY4ETOM NpeasioXKeHHON yuebHOM PU3NYECKOii 3aauum;

aHann3npoBaTb, CUCTEMATU3NPOBATL M MHTEPNPETUPOBATb MH(OPMALMIO Pa3NUHbIX BUA0B 1 opM
npeAcTaB/eHuns;

CamMOoCTOATE/IbHO BbIGUPaTL ONTUMASLHYIO (hopMy NpeacTaBneHns UHPopMaL MM U UNTCTPUPOBATb
peLlaemMble 3afja4yn HECMIOXHbIMU CXeMaMu, AvarpaMmamu, MHOM rpadimKoii U NX KOMOUHALUSMU.
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KOMMYHUKaTUBHbIE YHUBEPCa/bHbIe Y4ebHble AeliCTBUA:

B XOf€e 06CYyXAeHNs y4ebHOro matepvana, pesy/ibTaToB nabopaTopHbIX paboT 1 NPOEKTOB 3adaBaTb
BOMPOCHI MO CYLLECTBY 06CY)XXAaeMOW TeMbl U BbICKa3blBaTb MAEW, HALE/IEHHbIE Ha PeLleHre 3afaun 1
nofaep>kaHuie 6naroxenaTenbHOCTH 06LLEHNS;

COMOCTaBNATb CBOU CYXXAEHUS C CY>KAEHUAMU APYTUX YYACTHUKOB Manora, 06HapyXXuneaTb pasnimumve u
CXOACTBO MO3ULINIA;

BblpaXKaTb CBOK TOUKY 3PEHMUS B YCTHbIX Y MUCbMEHHBIX TEKCTaX;

nNy6/MYHO NPeAcTaBAATb pe3yibTaTbl BbIMOSHEHHOTO (HM3MYECKOro onbiTa (3KCNEPUMEHTA,
nccneaoBaHns, NPoeKTa);

NOHUMATb U UCMNO/b30BaTh NPeMMYLLECTBA KOMAHAHOW 1 MHAVBUAYaNbHOW paboThl NPy peLleHnn
KOHKPETHOM (hn3nyeckoi npobnemsl;

NPUHMMATb Lie/IM COBMECTHOW AeATeNbHOCTM, OPraHn30BbIBaTh AEACTBUSA NO €8 JOCTUXEHUIO:
pacnpeaensTb ponu, 06CcyXaaTh NPOLIECCHI U Pe3y/bTaTbl COBMECTHOM paboThl, 0606LaTh MHEHUS
HECKOMbKUX N0aei;

BbINO/IHATL CBOK YacCTb PaboThbl, JOCTUrasA KAYeCTBEHHOIO pe3y/ibTaTa Mo CBOEMY HanpasBieHUto U
KOOPAVHUPYS CBOW AEACTBUS C APYTMMU YIeHaMW KOMaHAbI;

OLeHMBaTh Ka4yecTBO CBOEr0 BK/aja B 06LMIA MPOAYKT MO KPUTEPMSAM, CAMOCTOATENLHO
ChopMynMpPOBaHHbLIM YUYaCTHUKaMM1 B3aMOLEACTBNS.

PerynsaTuBHble yHUBePCanbHble YYebHble AeiiCTBUS

CamoopraHusaums:

BbISIBNATL NMPOGIEMbI B XKU3HEHHbIX U YUYEOHbIX CUTYauusaX, TPeOYHOLNX AN PELLUEHUS (PU3NYECKMX
3HaHWI;

OPUEHTMPOBATLCA B Pa3UMYHbLIX NOAX0AaX NMPUHATUA pelleHnid (MHAUBMUAYaAIbHOE, MPUHATUE PELLEHNS B
rpynne, NPUHSATHE PELLEHNI rpynnown);

CaMOCTOATE/IbHO COCTaBAATb a/ITOPUTM PeLLEeHNs PU3NUECKON 3afaum UKW NnaHa uccnesoBaHus ¢
YUYETOM VMIMEIOLLUXCS PECYPCOB 1 COBCTBEHHbLIX BO3MOXHOCTEN, apryMeHTUPOBaTh Npefaraemble
BapMaHTbl PeLLEHMWiA;

fenatb BbI6Op ¥ 6paTb OTBETCTBEHHOCTb 3a PELLEHME.

CaMOKOHTPO/b, SMOLUOHANbHbIA UHTENNEKT:

[laBaTb afleKBaTHYIO OLEHKY CUTyaluu 1 npegnaratb nnaH eé n3MeHeHus;

06BACHATL NPUYUMHBI AOCTUKEHUA (HELOCTUKEHNS) Pe3y/bTaTOB AeATENbHOCTY, AaBaTb OLEHKY
NPUOBPETEHHOMY OMbITY;

BHOCUTb KOPPEKTUBbI B eATENIbHOCTb (B TOM YMC/E B XOZ, BbIMOHEHMS (DM3UNYECKOr0 UCCNEA0BaHNS UK
MpoeKTa) Ha OCHOBE HOBbIX 06CTOATENLCTB, U3MEHMBLLNXCA CUTYaLUiA, YCTAHOB/IEHHbIX OLIMGOK,
BO3HUKLLIWX TPYAHOCTENR;

OLeHMBaTbL COOTBETCTBME pe3ynbTaTa Lenn 1 YCnoBusMm;

CTaBWUTbL cebs Ha MeCTO APYroro YesioBeKa B X0fe Cnopa 1im AUCKYCCUM Ha Hay4HYO TeMy, NOHUMATb
MOTWBbI, HAMEPEHUS ¥ NOTUKY APYroro;

Np13HaBaTb CBOE NPaBO Ha OLUMOKY NpuW pelleHnn PUnYecknx 3afayd Uan B yTBEPXKAEHNAX Ha HaYUHble
TeMbl 1 TaKoe XKe Npaso Apyroro.

MPEAMETHBIE PE3Y/IbTATDI

K KOHUY 06y4yeHus B 7 Knacce npeamMeTHble pe3y/bTaTbl Ha 6a30BOM YPOBHE AO/MKHbI OTPaXaTb
ChOpPMUPOBAHHOCTb Y 06YYatOLLMXCA YMEHWIA:
MCMO/b30BaTh NOHATUSA: (DU3NYECKME U XUMUYECKUe ABNIEHUSA, HABNOLeHNE, 3KCNEPUMEHT, MOLENb,
rmnoTesa, eAuHULbI (HU3NYECKUX BESIMYMH, aTOM, MOJIEKY/a, arperaTHble COCTOSAHUA BellecTBa (TBEPAOe,
XWAKoe, razoo6pa3Hoe), MexaHWYecKoe fBUXeHne (paBHOMEPHOE, HepaBHOMEPHOE, NPSAMOIMHEHOE),
TPaeKTopus, paBHOAENCTBYOWAs cuna, gethopmauua (ynpyras, nnactmyeckas), HeBeCOMOCTb,
coobLyaromecs cocyabl;
pasnuyatb ABneHNs (AMddy3ns, TENI0BOE ABUXEHME YACTUL, BELLLECTBA, PABHOMEPHOE [BUMXEHME,
HepaBHOMEPHOE ABVXXEHUE, VHEpLWs, B3aMMOAENCTBME Te/l, pABHOBECUE TBEPAbLIX TeN C 3aKpenEHHOM
OCbl0 BpalleHus, nepefaya AaBfeHns TBEPALIMU TeNaMu, XXULKOCTAMU U razaMu, aTMocqepHoe
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[aBneHne, nnasaHue Tes, NpeBpaLeHns MexaHMYecKom SHeprim) No ONUCaHNIO UX XapaKTepPHbIX
CBOICTB M Ha OCHOBE OMbITOB, AEMOHCTPUPYHIOLLMX AaHHOE (DM3NYECKOE SBNEHUE,;

pacrnosHaBaTb MPOSB/IEHNE U3YUEHHbIX PU3NUYECKMX SBMEHUIA B OKPY>KatoLLeM MUPe, B TOM yucie
(hm3nyeckre SBNEHNUS B MPUPOLE: NPUMEepPbI ABUXEHUS C Pa3TUYHBIMU CKOPOCTAMU B XXUBOWN U HEXMBOIA
npupoge, AecTBMe CU/bl TPEHUS B MPUPOLE U TEXHUKE, BIMSIHWE aTMOC(HEPHOro JaBEHUS Ha XUBOM
OpraHv3M, naaBaHue pblb, pbluary B Tefle Ye/I0BEKa, NPy 3TOM MEPeBOANTL NPaKTUYECKYIO 3a4advy B
y4ebHYH0, BbIENATb CYLLECTBEHHbIE CBONCTBA (MPU3HAKN) PUNYECKNX SBEHWIA;

ONMUCbIBaTb U3YUYeHHbIe CBOMCTBA TeN U (DM3MYECKMe SBAEHNS, NCMOMb3Ya (U3NYECKMe BeNNUYUHBI (Macca,
00bEM, NAIOTHOCTL BELLECTBa, BPeMS, NyTb, CKOPOCTb, CPEAHAS CKOPOCTb, CUAa ynpyroctu, cuna
TSXKECTM, BEC Tena, cuna TpeHus, fasfieHve (TBEPLOro Tena, XWAKOCTH, rasa), BbITa1KMBAKOLWAs cuia,
MexaHu4yeckas paboTta, MOLHOCTb, NIEYO CUJIbl, MOMEHT CU/bI, KOS((ULIMEHT NOJIE3HOIO AeACTBMS
MeXaHW3MOB, KMHETUYECKas U NOTeHUMaNbHas 3Heprus), Npyu onucaHUy NpaBuAbHO TPaKTOBaTb
(hM3MYECKUIA CMBIC/T MCMOJTb3YEMbIX BE/IMUNH, X 0603HAUYEHNS U efUHMNLbI (DN3NYECKUX BENUYVH,
HaxoanTb OpPMYy/bl, CBA3bIBAIOLLME AaHHYHO (DM3NYECKYHO BEMUYUHY C APYTMMMW BEIMYUHAMU, CTPOUTb
rpatKn U3yUYeHHbIX 3aBUCUMOCTEN (PU3NYECKNX BENINUNH;

XapaKTepn30BaTb CBONCTBA Tef, (hM3NYECKME ABMEHNS N NPOLECCHI, MCMOb3YA NPaBU/Ia COXKEHNS CUN
(BAONb 0AHON NpsiMOIA), 3aKOH MyKa, 3aKoH MNMackans, 3akoH Apxumefa, NpaBuI0 paBHOBECUS pblyara
(6110Ka), «30/10TOE NPaBUNO» MEXaAHUKW, 3aKOH COXPaHEHUS MEXaHUYECKOW 3Hepruu, nNpu sToM faeaTtb
C/TOBECHYH) (HOPMY/IMPOBKY 3aKOHa W 3aMnCbiBaTb €r0 MaTEMAaTUYECKOE BbIPAXKEHUE;

06BACHATL (DM3MYECKME ABMEHUS, MPOLIECCHI U CBOMCTBA TEM, B TOM YNC/E U B KOHTEKCTE CUTYyaLmit
NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbISBAATb NPUUNHHO-CNEACTBEHHbIE CBA3U, CTPOUTb
06bACHeHMe 13 1-2 NOrnyYecKnX LWaroB ¢ ONOpoi Ha 1-2 n3y4eHHbIX CBOMCTBA (PU3NUECKNX SBNEHNUIA,
(hM3MYECKUX 3aKOHA NN 3aKOHOMEPHOCTMU;

pelaTb pacyéTHble 3afaun B 1-2 AelCTBMS, UCMONb3YS 3aKOHbI 1 (DOPMY/ibl, CBA3bIBAIOLLME (U3NYECKME
Be/IMYMHbI: Ha OCHOBE aHann3a yc/l0BMA 3a4a4um 3anuncbiBaTb KPaTkoe YyC/oBKe, MNOACTaBNATL PU3NYeCKue
BE/IMYUHBI B POPMY/Ibl 1 MPOBOANTL PacyETbl, HAXOAUTL CNPABOYHbIE AaHHbIE, HEOOXOAUMbIE ANs
peLueHus 3aa4, OLeHUBaTb PEAIMCTUYHOCTL NOAYUYEHHON (DU3UYECKON BEIMYMHBI;

pacrnosHaBaTb MPO6aeMbl, KOTOPbIE MOXHO PELUMTb MPU MOMOLLU (PU3NYECKUX METOLOB, B OMMCAHNM
nccnefoBaHUA BblAENATb NPOBepPsSeMoe NPeanonoxeHme (rmnoTesy), pasnnmyarb U UHTEPNPETUPOBATD
MOSTyYeHHbI pe3ynbTaT, HaX04WUTb OLIMOKN B X0fe OMbITa, AeNaTb BbIBOALI MO €ro pesy/bTaTaM;
NPOBOAUTL OMbIThbl MO HABMKOAEHMIO (DM3NYECKNX ABMEHUIA NN (HU3UYECKNX CBOWCTB Ten:
(hopMynmpoBaTb NpoBepsieMble NPeANONoKeHUS, COOMPaTh YCTAHOBKY U3 NPeA/I0XKEHHOT0
060pyf0BaHMs, 3anucbiBaTh X0f OMbiTa U (DOPMYIMPOBATh BbIBOAbI;

BbIMOHATL NPAMbIE N3MEPEHNS PACCTOAHMS, BPEMEHM, MaccChl Tena, 06bEMa, CUMbI U TeMMEPaTypbl ¢
MCMNONb30BAHNEM aHaNOr0BbIX 1 LU(POBbIX MPUOOPOB, 3aNnChbiBaTh NOKa3aHWs NPMOOPOB C YUYETOM
3a[]aHHOI abCO/MOTHOI MOrPeLHOCTN U3MEPEHMWIA;

NPOBOAUTL MUCCeA0BaHNe 3aBUCUMOCTIN OAHON (hM3NYECKON BEIMUMHBI OT APYrOi C UCNO/b30BaHMEM
NPAMbIX U3MEPEHUI (3aBUCUMOCTY NYTU PABHOMEPHO ABWKYLLEroca Tena OT BPEMEHU ABUXEHUS Tena,
CUNbI TPEHUSA CKOMbXEHWA OT Beca Tefa, KadyecTsa 06paboTKM NOBEPXHOCTEN TeN 1 HE3aBUCUMOCTM CUMbI
TPeHus OT NAoLaiM CONMPUKOCHOBEHWS TeN, CUMibl YNPYTOCTU OT YAJIMHEHUA NPY>KUHBI, BbITANKMBAOLLEN
CWAbl OT 06bEMA NOrPYXXEHHOM YacTy Tena 1 OT MAOTHOCTM XXUAKOCTU, eé He3aBUCMMOCTM OT MAOTHOCTU
Tena, OT rNy6uHbIl, HA KOTOPYIO MOTPYXXeHO Teso, YCN0BUI NnaBaHWs Ten, YCNOBWIA paBHOBECUS pblyara u
6/10K0B), y4acTBOBaTb B NiaHWPOBaHUN y4eBHOro UccnenoBaHns, cobnpaTb YCTAHOBKY W BbIMOMHATb
M3MepPeHNs1, crneays NpeLiokKeHHOMY NnaHy, (UKCUPOBaTb Pe3ynbTaTbl MOMYYEHHOI 3aBUCUMOCTU
(hM3MYECKMX BEIMYMH B BUAE NPeAN0XEHHbIX Tabauy, 1 rpaykoB, fenatb BbIBOAbI MO pe3ynbTartam
nccnefoBaHus;

NPOBOAUTL KOCBEHHbIE U3MEPEHUSA (HM3NYECKUX BEMUYNH (MNOTHOCTb BELLLECTBA XUAKOCTU U TBEPAOro
Tena, Cuna TPEHUS CKOJMbXEHUSA, AaBNeHre BO34yXa, BblTa/IKMBaKOLWas cuna, AeicTByowWwas Ha
NOrpY>X&HHOE B XXMNAKOCTb Te/I0, KOAPPULMEHT NOME3HOTO AENCTBUSA MPOCTbIX MEXaHU3MOB), creays
NPeanoXeHHON MHCTPYKLUUA: NPY BbINOJHEHUN U3MEPEHUNIA COBMPaThL IKCNEepUMEHTaNbHYIO YCTaHOBKY U
BbIUMC/IATL 3HAYEHWE NCKOMOW BENYUHBI;

cobntogatb npaBuna TeEXHWKK 6e30NacHOCTK Npu paboTe ¢ nabopaTopHbLIM 060PYA0BaHNEM;

yKa3bIBaTb NPUHLMIMbI 4eACTBMA NPUOOPOB U TEXHUUECKUX YCTPOCTB: BECbl, TEPMOMETP, AMHAMOMETP,
coobLaroLmecs cocyabl, 6apoMeTp, pblyar, NOABVXHbIA 1 HEMOABUXXHBIA 610K, HAKNOHHAs NIOCKOCTb;
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XapaKTepn30BaTh NPUHLMNbI AeACTBUA U3YUEHHbIX MPUOBOPOB N TEXHUYECKNX YCTPOUCTB C OMOPOI Ha X
onucaHusa (B TOM yncne: NOAWUNHUKA, YCTPOMCTBO BOAOMNPOBOAA, NMAPaBNNYECKMIA Npecc, MaHOMET,
BbICOTOMEP, MOPLUHEBOI HAcOC, apeoMEeTP), UCMOMb3YS 3HAHUA O CBOMCTBAX (PU3NUECKMX ABMEHUIA 1
Heo6xoauMble (hM3nMYeCKre 3aKOHbI U 3aKOHOMEPHOCTH;
NPUBOANTL NpUMEPbI (HAX0AUTL MHAOPMALMIO 0 NPMMepax) MNPaKTUYeCKOro MCMo/b30BaHuUs
(hM3MUYECKNX 3HAHWIA B MOBCEAHEBHOM XN3HW AN 06ecneyveHns 6e30nMacHOCTM Npu 06paLleHnn ¢
npmbopaMy U TEXHUYECKUMU YCTPONCTBAMM, COXPaHEHUs 3L0pOBbSA 1 COOMOAEHUS HOPM
3KONOTMYeCKOro NoBefeHns B OKpYXatoLLeld cpese;
OCYLLECTBNATL OTOOP MCTOYHUKOB MH(OPMaLMK B VIHTEPHETE B COOTBETCTBUM C 33[l@aHHbIM NMOWUCKOBbLIM
3anpocoM, Ha OCHOBE UMEIOLLMXCS 3HAHUIA 1 NYTEM CpaBHEHWS Pa3NYHbIX UCTOYHVKOB BbIAENATh
MHOPMaLMI0, KOTopas ABASETCA NPOTUBOPEYMBOL UM MOXET BbiTb HEAOCTOBEPHOIA;
MCMO0/b30BaTb NPW BbIMOMHEHUN YYeOHbIX 3aaHUil HaYYHO-NONYNAPHYIO NMTepaTypy (PU3nyecKoro
CofepXXaHusi, cnpaBoYHble MaTepuanbl, pecypcbl ceTn HTepHeT, BNageTb Npuémamu KOHCNeKTUpPOoBaHWS
TeKCTa, Npeobpa3oBaHns MH(OPMALUK U3 OLHOI 3HAKOBOW CUCTEMbI B APYrYHO;
co3jaBaTb COOCTBEHHbIE KPaTKWe MUCbMEHHbIE 1 YCTHbIe COOOLLEHMA Ha OCHOBE 2-3 NCTOYHWKOB
NH(opMaL MK GrU3NMYECKOro cogepXxaHus, B TOM Yncie Ny6/MUYHO genaTb KpaTkmne coobLweHmns o
pe3ynbTaTax MPOeKTOB UMM YYeBHbIX UCCef0BaHWNIA, NPV 3TOM FPaMOTHO MCNO/b30BaTb U3YYEHHbII
MOHATWIHBIA annapaT Kypca (u3vKu, CONPOBOXAaTb BbICTYMAEHWe Npe3eHTaLnel;
NPy BbIMNOIHEHUW Y4ebHbIX MPOEKTOB U UCCNe0BaHuiA pacnpefensaTb 0653aHHOCTM B rpynne B
COOTBETCTBMM C NMOCTaB/IEHHbIMMW 3afla4aMu, CNeAnTb 3a BbINOSIHEHMEM MNJiaHa feCTBWIA, afeKBaTHO
OLeHMBaTb COOGCTBEHHbIV BKNaj B AeATe/IbHOCTb FPYMMbl, BbICTPauBaTbh KOMMYHWUKATUBHOE
B3aMMOJECTBME, YUUTLIBAA MHEHME OKPYXXatoLunX.

K KOHUy 06y4yeHns B 8 knacce NpeaMeTHble pe3ynbTaThl Ha 6a30BOM YPOBHE 4O/DKHBI OTPaXKaTb
ChOpPMUPOBAHHOCTb Y 06YYalOLLMXCA YMEHWIA:
MCMoMb30BaTh NOHATUSA: Macca U pa3mepbl MOMIEKYN, TeMN0BOE BUXEHME aTOMOB U MOSIEKY,
arperaTtHble COCTOSIHWS BELLECTBa, KPUCTaNIMYECKME U aMOP(HbIE TeNa, HACILLEHHbIA N HEHACbILeHHbI
nap, BNaXHOCTb BO3AyXa, TemMnepaTypa, BHYTPEHHSS SHEPTUsl, TENI0BOW ABUTaTeb, 3eMEHTapHbIi
3NEKTPUYECKNIA 3apsd, 3NeKTPUYECKoe nose, MPOBOLHUKU U AN3ANEKTPUKU, MOCTOAHHLIA 3/1EKTPUUECKMiA
TOK, MarHMTHOE norne;
pasnuyatb ABAeHUA (TENI0BOE pacluUpeHre 1 cxkatue, Tenaonepefaya, Tena0Boe paBHOBECKE,
CMauuBaHue, KanunaspHble SBEHUSA, UCNapeHne, KOHAeHcauus, nnasneHne, KpucTanansaums
(oTBepaeBaHue), KuneHue, Tennonepesaya (Tena0NPOBOAHOCTL, KOHBEKLUA, U3TYHEHUE), INEKTPU3ALLUS
Ten, B3aUMOAENCTBME 3apsA0B, AeCTBMSA 31EKTPMUECKOro TOKa, KOPOTKOe 3aMblKaHUe, B3aMOelicTBre
MarHwToB, AeNCTBME MarHWTHOIO MOAS Ha NPOBOAHMWK C TOKOM, 3/IEKTPOMarHUTHas MHAYKLMSA) Mo
OMMCaHWI0 UX XapaKTePHbIX CBOMCTB U Ha OCHOBE OMbLITOB, AEMOHCTPUPYIOLLMX AaHHOE (Pr3nyecKoe
SIBNIEHUE;
pacnosHaBaTb NPOSABAEHNE U3YUEHHbIX (DU3NYECKUX ABMIEHUI B OKPYXXKaloLLLeM MUPE, B TOM Yucne
(hm3nyeckre ABNEHNUS B MPUPOLE: NMOBEPXHOCTHOE HATSXKEHUE N KanunispHble ABMEHUS B NPUPOSE,
KpucTansbl B Npupoge, manyuveHve ConHua, 3amep3aHue BOLOEMOB, MOPCKUe 6pu3bl, 06pa3oBaHune pochl,
TyMaHa, WHesl, CHera, 3NeKTpuyecKne ABNeHUs B aTMocepe, 3N1eKTPUYECTBO XMUBbLIX OpPraH1M3MOoB,
MarHWTHOe none 3emnu, Apelic NOMKOCOB, POSib MArHUTHOIO NOASA ANA XU3HU Ha 3em/ie, NOSAPHOe
CUsHWE, NPY 3TOM NEPEBOAUTL MPaKTUYECKYHO 3a4ady B y4eOHYI0, BbIAeNATb CyLLeCTBEHHbIE CBOMCTBA
(Mpu3HaKK) U3NYECKNX SBMEHWIA,
OMMWCbIBaTb M3YYeHHbIe CBOWCTBA TeN U (IU3NYECKMe ABIEHNS, UCMONb3YS (DU3UYECKME BEINUYUHBI
(TemnepaTypa, BHYTPEHHSSA 3Heprus, KoanyecTso TeNN0ThI, YaebHas TeNnN0EMKOCTb BELLECTBa,
yfenbHas TennoTa nnasneHus, yaenbHasa TenaoTa NapoobpasoBaHns, yaenbHas TenioTa CropaHms
TONNUBA, KO3APPULMUEHT NOMIE3HOTO AeNCTBUA TENMOBOA MaLlUMHbI, OTHOCUTENbHAsA BIAXXHOCTbL BO34YXa,
3NEKTPUYECKUIA 3apaf, Cuna TOKa, 3EKTPUYECKOe HanpsXeHue, CONpoTUB/IEHNE NPOBOAHMKE, YaebHOe
CONPOTMB/IEHME BELLECTBA, Pab0oTa N MOLLHOCTb 3/IEKTPUYECKOr0 TOKa), MPU ONMUCaHnM NpaBuIbHO
TpakKToBaTb PU3NYECKUIA CMbIC/T UCNOMb3YEMbIX BENUYMH, 00603HAYEHNSA U eANHULbI PU3NYECKUX
BE/IMUYUNH, HAX0ANTb (DOPMYbI, CBSA3bIBAIOLLME JAHHYIO (PU3UYECKYIO BEIMUMHY C APYTMMUW BEIMUMHAMY,
CTPOUTL FpadiuKm N3yYeHHbIX 3aBUCMMOCTEN (DM3NUYECKNX BEINYMH;
XapaKTepn30oBaTh CBONCTBA TeN, (hM3MUECKMe ABIEHUS U NPOLLECChI, UCMO/b3YSA OCHOBHbIE MOOXEHUS
MOJIEKYNIPHO-KUHETUYECKOW TEOPMM CTPOEHNS BeLLeCcTBa, MPUHLMM CYyNepno3uLmmn nonei (Ha
KayeCTBEHHOM YPOBHE), 3aKOH COXpaHeHus 3apsaja, 3akoH OMa A1 yyacTka Lenw, 3akoH JpKoyns-
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JleHua, 3aKOH COXpaHeHMs 3Heprun, Npu 3TOM faBaThb CMI0BECHYHO (DOPMYMPOBKY 3aKOHa W 3amnncbiBaTb
€ro MaTeMaTU4ecKoe BblpaXeHue;

06BACHATL (HM3MUECKUE NPOLIECCHI U CBOWCTBA Tefl, B TOM YMC/Ee 1 B KOHTEKCTE CUTYaL Ui
NPaKTUKOOPUEHTUPOBAHHOIO XapakTepa: BbIABAATL NPUUMHHOCNEACTBEHHbIE CBA3U, CTPOUTL
06bACHeHMe 13 1-2 NOrMYecKMX LWaroB ¢ ONOpoi Ha 1-2 n3y4eHHbIX CBOMCTBA (PU3NYECKNX SBEHNUIA,
(hU3NYECKMNX 3aKOHOB M/IM 3aKOHOMEPHOCTEN;

pellaTb pacyéTHble 3afa4n B 2-3 AelACTBUA, UCMO/Mb3ya 3aKOHbI U (hOPMY/Ibl, CBS3bIBaOLLME (U3NYecKue
Be/IMYMHBI: Ha OCHOBE aHann3a yCoBMS 3aa4um 3anncbiBaTb KPaTKOe YC/OBUE, BbISBAATL HEAOCTATOK
[aHHbIX ANa pelleHns 3afayuun, BolorpaTb 3aKOHbI U (POPMY/bI, HEO6X0AMUMbIE AN1S €€ peLleHus,
NPOBOAUTL PacUETbl U CPABHUBATL NOMYYEHHOE 3HAYEHUE (PU3NYECKON BEIMYUHbBI C M3BECTHLIMU
JaHHbIMMK;

pacrnosHaBaTb NPo6eMbl, KOTOPble MOXHO PeLlnTb NPy NOMOLLM (PU3NYECKMX METOLO0B, UCMONb3YS
onucaHue NCCnefoBaHUsA, BblLeNATb NPOBEPSEMOe NPeAMNoN0oXKeHNe, OLEHNBaTL NMPaBUILHOCTL NOpsaKa
NpoBeAeHUA NCCNeA0BaHus, feNaTb BbIBOAbI;

NPOBOAUTL OMbIThI N0 HAGNIOAEHUIO (PU3NYECKUX SBIEHNIA UK (HU3NUYECKUX CBOMCTB TeN (KanunnspHble
AB/IEHUS, 3aBMCMMOCTb AaB/eHMs BO34yXa OT ero 06bEmMa, TemnepaTypbl, CKOPOCTM MpoLecca OCThIBaHNS
1 HarpeBaHus Npu n3y4yeHUn OT LBeTa M3nyydatoLein (nornoLaroLeid) NOBeEPXHOCTM, CKOPOCTb
ncnapeHuns BoAbl OT TEMMEPATYPbI XXMAKOCTU 1 NAOWaAM eé NOBEepXHOCTH, 3/IEKTPM3aL s Ten 1
B3aMMOLENCTBME 3/IEKTPUYECKNX 3apAL0B, B3aMMOECTBINE NOCTOSHHbIX MarH1TOB, BU3yanu3aLus
MarHWTHbIX No/el NOCTOAHHbLIX MarHUTOB, AENCTBMA MarHATHOIO MO/S Ha MPOBOAHUK C TOKOM,
CBOICTBa 3/1eKTPOMarHu1Ta, CBOVWCTBA 3M1EKTPOABMIaTeNisi NOCTOAHHOIO TOKa): POPMYNNpoBaTh
npoBepsemMble NPeLnoNokeHns, cobuparb YCTaHOBKY M3 NPeAN0XeHHOro 060pyA0BaHNs, ONUCLIBATL XO4,
onbiTa 1 OPMyIMPOBaThb BbIBOALI;

BbIMOHATL NPAMble N3MEPEHNs TemMnepaTypbl, OTHOCUTENbHON BAAXXHOCTU BO3AYXa, CWU/bI TOKa,
Hanps>XeHMs C UCMOJIb30BaHNEM aHaNI0r0BbIX NPUOOPOB 1 AaTUNKOB PU3NYECKUX BENIMUNH, CPaBHMBATb
pe3ynbTaTbl U3MEPEHUIA C YY4ETOM 3aaHHOI abCONOTHOWN MOrPELHOCTY;

NPOBOAUTL MUCC/eA0BaHNe 3aBUCUMOCTIN OHON (hM3NYECKON BEIMUMHBI OT APYrOi C UCNO/b30BaHWEM
NPSAMBIX M3MepeHuii (3aBUCMMOCTb COMPOTUB/IEHUS MPOBOAHMKA OT €ro AUHbI, MI0WaAN NONepeyHoro
CeyeHus 1 yaenbHOro ConpoTUBAIEHUS BELLLECTBA NPOBOAHMKA, CUJbl TOKA, UAYLLEr0 Yepe3 MNPOBOAHMK,
OT HanpsHKeHUsi Ha NPOBOAHUKE, UCC/ef0BaHMe NOCef0BaTe/IbHOro U NapaniensHOro COeUHEH
MPOBOAHWKOB): MAaHMPOBaTb UCCEA0BaHNE, COOMPaTh YCTAaHOBKY W BbIMOMHATb U3MEPEHNUS, Cresys
NpeL0XeHHOMY NnaHy, PUKCMPOBaTh pesynbTaTbl NOMYYEHHOR 3aBUCMMOCTY B BUAE Tabnul, n
rpatukoB, AenaTb BbIBOAb! MO pesynbTaTtam UCCnefoBaHus;

NPOBOAWUTL KOCBEHHbIE U3MEPEHUSA (DU3NYECKUX BENUUYUH (YAeNbHAasA TeNI0EMKOCTL BeLLeCTBa,
CONpOTUB/IEHUE NPOBOAHMKA, paboTa M MOLLHOCTb 3/1EKTPUYECKOr0 TOKA): NAaHUMpoBaTb U3MEPeHNS,
cobMpaTh 3KCMEPMMEHTANbHYIO YCTaHOBKY, C/iefys MPea/IoKeHHOW MHCTPYKLUNMW, U BBIYUCAATL 3HAYEHNE
BE/IMYMHBI;

cobntoaaTb npaBuna TeEXHWKK 6e30NacHOCTX Npy paboTe ¢ nabopaTopHbLIM 060PYA0BaHNEM;
XapaKTepu30BaTb MPUHLUMbI AeACTBUA N3YYEHHbIX NMPUBOPOB U TEXHUYECKMX YCTPOMNCTB C OMOPOI Ha UX
onucaHus (B TOM Yucne: cucTema OTOMNEHUS AOMOB, TMIPOMETP, NapoBas TypbuHa, amnepmeTp,
BO/MIbTMETP, CUETUMK 3NEKTPUYECKOI 3HEPTUM, 3NEKTPOOCBETUTE/IbHbIE NPMBOPLI, HarpeBaTe/lbHbIe
anekTponpubopbl (MpUMepBbI), 3NEKTPUYECKME NPeSOXPaAHNTENN, 3N1eKTPOMarHUT, 3N1eKTPOABUraTeNb
MOCTOSIHHOT O TOKA), MCMOMb3yst 3HaHMSI 0 CBOMCTBAX (hM3NUYECKUX ABMEHUI N HEOOXOAMMbIE (PU3NYECKME
3aKOHOMEPHOCTY;

pacrnosHaBaTb MPOCTbIe TEXHNYECKME YCTPOCTBA N U3MEpUTESIbHbIE MPUBOPLI N0 CXemMaM U
CXEMATUYHbIM PUCYHKAM (XKUIKOCTHbLIA TEPMOMETP, TEPMOC, NCUXPOMETP, TUIPOMETP, ABUraTeNb
BHYTPEHHEro cropaHus, afeKTPoCcKon, peocTar), COCTaB/ATbL CXeMbl 3/1eKTPUYECKMX Lienei ¢
nocnefoBate/ibHbIM U napanienbHbIM COeAUHEHNEM 3/IEMEHTOB, pa3nyasn yCcloBHble 0603HaYeHUs
3/1EMEHTOB 3/IEKTPUUECKMX Lieneit;

NPUBOANTL NpUMEPbI (HAXOAUTL MH(OPMALMIO 0 MPUMepax) MNPaKTUYECKOro MCMO/b30BaHMS
(hM3MUYECKNX 3HAHWIA B MOBCEAHEBHOM XN3HW ANa 06ecnevyeHns 6e30nacHOCTU Npu obpaLleHnm ¢
npubopamu 1 TEXHUYECKUMIK YCTPOMCTBaMM, COXPaHEHNS 340POBbA 1 COBAOAEHUA HOPM
3KOJIOMMYECKOro MoBefeHNs B OKpYXKatoLLeli cpese;
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OCYLLECTBAATL NOUCK MHHOPMALUK (U3NYECKOTO COAEpXKaHuUs B VIHTepHETe, Ha OCHOBE MMEKOLLIMXCA
3HaHWI 1 NYTEM CpaBHEHMWS AONONHUTENbHBIX UCTOUHWUKOB BbIENATL MH(OPMALIMIO, KOTOpas ABNseTCA
NPOTMBOPEUNBOI NN MOXET OblTb HEJOCTOBEPHOIA;
MCNOMb30BaTb MPY BbIMOHEHWUUN YYEOHbIX 3afaHNIA HayYHO-NONYNAPHYO NTEpaTypy (PU3NYeCcKoro
COAEp>XXaHuWs, CNpPaBOYHbIe MaTepuanbl, pecypcbl ceTu VIHTepHeT, BnageTh NpuémamMn KOHCMEKTMPOBaHMS
TekcTa, NpeobpasoBaHNsa MHDOPMALLMW N3 OLHON 3HAKOBOW CUCTEMbI B APYTYIO;
€03/aBaTb COGCTBEHHbIE MUCbMEHHbIE U KPaTKMe YCTHbIEe CO06LLeHNs, 0606Las8 MHPOpPMaLMIO U3
HECKO/IbKUX UCTOYHMKOB (DM3MYECKOr0 CofepXXaHus, B TOM umcne ny6anyHo npeacTaBnsTh pesy/bTaTbl
NPOEKTHOW NN 1CCNefoBaTeIbCKON AeATeNIbHOCTH, MPU 3TOM FPaMOTHO UCNONb30BaTb U3YUeHHbIN
MOHATWIHBIA annapaT Kypca (u3vKu, CONPOBOXAAaTb BbICTYMIEHWE Npe3eHTaLnel;
MPW BbINOMHEHNMW YUe6HbIX MPOEKTOB M UCCNe[0BaHUIA (hM3MUECKX MPOLLECCOB pacrnpenensTb
0653aHHOCTU B rpynne B COOTBETCTBUM C NOCTaBMEHHbIMY 3afja4aMu, ClefuTh 3a BbIMOJIHEHWEM MaHa
LenCcTBUIA 1 KOPPEKTUPOBATb €ro, aflekBaTHO OLleHWBATb COOCTBEHHbIW BKa B esTeNlbHOCTb FPpynnbl,
BbICTPaMBaTb KOMMYHUKAaTUBHOE B3aMMO/ENCTBME, NPOSBAAS rOTOBHOCTL paspellarb KOH(INKTLI.

K KoHLy 06y4yeHunsi B 9 knacce npegmeTHble pe3yibTaTbl HA 6a30BOM YPOBHE AO/MKHbI OTpaXKaTb
ChOPMUPOBAHHOCTb Y 06YYalOLLMXCA YMEHWIA:
MCNOMb30BaTh MOHATUA: CUCTEMA OTCUETa, MaTepuanbHas TOUKa, TPAeKTOPUSsl, OTHOCUTENIbHOCTb
MEXaHMYeCcKOoro ABMXeHUs, fedopmauusa (ynpyras, niacTuyeckas), TpeHue, LeHTPOCTPEMUTEIbHOE
YCKOpPEHWe, HEBECOMOCTb 1 MEPErpy3Ku, LEHTP TSHXKECTU, abCOMOTHO TBEPLOE TENO, LEHTP TAXKECTU
TBEPAOro Tena, paBHOBECKE, MeXaHUYecKne KonebaHns 1 BOMHbI, 3BYK, MH(PA3BYK U yNbTPasByK,
3N1EKTPOMarHWTHbIE BOJIHbI, LLIKaNa 31eKTPOMarHUTHbIX BOJH, CBET, B6/IM30PYKOCTb U AaNbHO30PKOCTb,
CMEKTPbI UCNYCKaHUS W NOrnouleHns, anbha, 6eta- U raMma-u3nyyeHus, U30TOMNbI, SAepHas SHEPreTUKa;
pasnunuaTtb ABAeHMS (PaBHOMEPHOE U HepaBHOMEPHOE NPSMO/IMHENHOe ABVKEHME, PAaBHOYCKOPEHHOE
NPAMOSIMHEHOE ABMXEHWE, CBOOOAHOE MafeHne Te, paBHOMEPHOE ABVKEHME MO OKPYXHOCTH,
B3aMMOLENCTBMe TeN, peakTUBHOE ABUXKEHWE, KonebaTenbHOe ABMKEHNE (3aTyXalolwme 1 BbIHYXAEHHbIe
KonebaHus), pe3oHaHC, BOSIHOBOE ABVXXEHUE, OTPaXKeHMe 3BYKa, MPSMONNHEAHOE pacnpoCcTpaHeHue,
OTPaXXeHWe 1 NPesioM/eHne CBETa, NOMIHOE BHYTPEHHee OTpaXKeHue CBETa, Pa3noXeHue 6enoro ceeta B
CMEKTP M CNOXEHWEe CNEeKTPanbHbIX LBETOB, ANCMEpCUs CBeTa, eCTECTBEHHAS PafMOaKTUBHOCTD,
BO3HWKHOBEHUE IMHEAYATOro CNeKTpa U3yyeHuns) No OnMcaHmio NX XapakTepHbIX CBOWCTB U Ha OCHOBE
ONbITOB, AEMOHCTPUPYOLUX JaHHOE (DM3NYECKOE AB/IEHNE;
pacrno3HaBaTb MPOABAEHNE U3YUYEHHbIX PU3NYECKNX SBNEHUI B OKpY>XKatoLem Mupe (B TOM uucne
(hm3myeckume ABAEHNSA B NPUPOLe: NPUINBLI U OTNUBLI, ABUXeHUE NnaHeT COMHeYHOW CUCTEMBI,
PEaKTUBHOE ABUXEHMNE XINBbIX OPraH13MOB, BOCMPUATME 3BYKOB XXMBOTHbLIMU, 3eMNETPACEHNE,
ceiiCMMYECKMe BOSHbI, LiyHaMK, 3X0, LBeTa Ten, ONTUYeCcKue BNeHNs B Npupoje, buonornyeckoe
[elicTBME BUAUMOTO, YNbTPa(UONETOBOr0 U PEHTIEHOBCKOI0 U31yUYeHWI, eCTECTBEHHbI
PafVO0aKTUBHbI/A (DOH, KOCMUYECKME JTyUn, Paan0aKTUBHOE U3/yYeHre NPUPOLHbIX MUHEPanoB, AeAcTBuMe
PagnoaKTUBHBIX U3IyUYeHWIA HA OPraHn3m YesioBeka), Mpu 3TOM NepeBOAUTL NPaKTUYECKYHo 3ajady B
yuebHYH0, BbIENATb CYLECTBEHHbIE CBOMCTBA (MPU3HAKN) PUNYECKNX SBNEHWIA;
OMMWCbIBaTb M3YYeHHbIE CBOWCTBA TeN U (DM3NYECKME ABIEHUSA, UCNOMNb3YS (PU3NYECKUE BENNYNHBI
(cpenHas n MrHOBEHHast CKOPOCTb Tefla Npu HepaBHOMEPHOM ABUXKEHUU, YCKOPEHWE, NepeMeLLeHue,
NyTb, YI/10BasA CKOPOCTb, CUJIa TPEHWSA, CMAA YIIPYTrOCTMW, CUJTA TSHKECTM, YCKOpPEeHWe CBOBOLHOr0O najeHus,
BeC Tena, UMNy/bC Tena, MMNysbC CUbl, MexaHuyeckas paboTa 1 MOLWHOCTb, NOTeHUMaNbHas sHeprus
Tena, NOAHATOro Haf NOBEPXHOCTbLIO 3eMN, MOTEHLMabHAA SHEPrUsa CKATON NPYXUHBI, KUHETUYeCKas
3HEprus, noJjiHas MexaHn4yeckas 3Heprus, Nepuos 1 yactoTa KonebaHuii, ANMHA BOMHbI, TPOMKOCTb 3BYKa
1 BbICOTA TOHA, CKOPOCTb CBETA, NoKasaTe/b NPefoMAeHNs cpefbl), NpW ONUCaHUN NPaBUbLHO
TpakToBaTh (PU3NYECKUIA CMBIC/T UCMOb3YEMbIX BEIMUMH, 0603HAYEHNS U eAUHULLBI (PU3NYECKUX
BEIMUYUH, HAXOANUTbL (DOPMYbI, CBS3bIBAOLLME AAHHYIO PU3NYECKYIO BENMUYUHY C APYTUMU BEMUMHAMM,
CTPOUTL FPadiuKm N3YyUEHHbIX 3aBUCMMOCTEN (DM3NYECKNX BEJIMUUH;
XapaKTepn30BaTb CBONCTBA Tef, (hM3NYECKME ABMIEHNS M NPOLECChI, UCMO/b3Ys 3aKOH COXpaHeHus
3Hepruun, 3aKOH BCEMUPHOro TArOTEHUA, NPUHLMMA CYyNepnosnLmum cun, NPUHUUN OTHOCUTEILHOCTY
"anunes, 3aKoHbl HbIOTOHA, 3aKOH COXPaHeHUs UMMNY/bCa, 3aKOHbI OTPAXEHMWS U MPeIOMNeHNs CBETa,
3aKOHbl COXpaHeHWs 3aps0BOro U MacCOBOFO YMCeN NPU A4epHbIX peakyuax, Npu sToM fJaBaTb
C/IOBECHYIO (hOPMY/IMPOBKY 3aKOHa W 3arucbiBaTb €ro MaTeMaTUUYeCcKoe BblPaXeHNE;
06BACHATL (DU3MYECKME MPOLLECChI U CBOMCTBA T/, B TOM YMC/e U B KOHTEKCTE CUTYyaLuid
NPaKTUKOOPVUEHTMPOBAHHOTO XapaKTepa: BbISBASTb MPUYUHHO-CNEACTBEHHbIE CBA3U, CTPOUTD
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06bACHEHME U3 2-3 NOTMYECKUX LIAroB C OMOPOI Ha 2-3 M3yYeHHbIX CBOWCTBA (hU3NUYECKUX ABNEHUIA,
(hM3MUECKMX 3aKOHOB U/ 3aKOHOMEPHOCTENA;

pelaTb pacyéTHble 3afaun (ONMparLLmecs Ha CUCTEMY U3 2-3 YpaBHEHWIA), NCNOMb3YS 3aKOHbI 1
(hopmy/ibl, CBS3bIBAOLLME (PU3NYECKME BENIMUMHBI: HA OCHOBE aHann3a yc/oBuUa 3a4adun 3anncbiBath
KpaTKoe yC/oBue, BbIIBNATb HEAOCTAOLME UM U3ObITOUHbIE JaHHbIE, BbIOMPATh 3aKOHbI U hOpMY/bl,
Heo6XoAuMble NS PeLLEHUS, NPOBOANTL PACUETbI U OLEHMBATL PeaIMCTUUYHOCTb NOYYEHHOrO 3HaYeHUs
(hM3MYECKO BENNYNHI;

pacno3HaBaTb NPO6/EMbI, KOTOPbIE MOXHO PELUUTL MPY MOMOLLM PU3NYECKUX METOLOB, UCMOSb3YS
onucaHune UCCNefoBaHus, BbIgeNATL NPOBEPSEMOE MPeLnoNoXKeH e, OLeHNBaTL NPaBUILHOCTL NOpsaKa
NpoBefeHNa UCCNejoBaHWS, AenaTb BbIBOAbl, MHTEPNPETUPOBaTL pe3ybTaTbl HAGNOAEHUI U ONbITOB;
NPOBOAWTL OMbITbl NO HAGNKOAEHNIO DU3NYECKMX IBNEHUIA NN PUNYECKMX CBOWCTB Ten (M3yyeHune
BTOPOro 3aKkoHa HblOTOHa, 3aKOHa COXpaHeHWs 3Hepruun, 3aBUCMMOCTb Neproa KonebaHnin NpY>KMHHOro
MasiTHMKA OT MacChl Fpy3a u XKECTKOCTW NPYXXWHbI U HE3aBUCUMOCTb OT aMNANTYAbl MasibIX KofebaHwui,
NPAMOSIMHEHOe pacnpoCTpaHeHne CBETa, pa3fioXKeHne 6enoro CBeTa B CNEKTP, U3YUeHUe CBOICTB
n306paxkeHNs B MNOCKOM 3epKase 1 CBOMCTB M300paXKeHNs NpegMeTa B COOMPAtOLLER NNH3E,
Hab/loAeHNEe CNOLWHBIX W IMHeRYaTbIX CNEKTPOB U3/TyYeHUs): CaMOCTOATENbHO CObMpaTh YCTaHOBKY U3
136bITOYHOr0 Habopa 060py0BaHUSA, OMUCLIBATL XO4 OMNbITa U €ro pesynbTatbl, (HOPMyIUPOBaThL
BbIBO/bI;

MPOBOAUTL NPY HEO6XOAMMOCTU CEPUI0 MPSMBIX N3MEPEHWIA, onNpeaenss cpefHee 3HaUYEHWe N3MEpPSEMOi
Be/IMUMHbI (POKYCHOE pacCcTOsIHNE COBMpatOLLLeil TMH3bI), 060CHOBLIBATL BbIGOP cnocoba n3mepeHUs
(n3mepuTensHOro npubopa);

NPOBOAUTL MUCCeA0BaHUe 3aBUCUMOCTeN PUINYECKMX BETMUNH C UCMOb30BAHUEM MPAMbIX U3MEPEHWIA
(3aBMCMMOCTb NMYTW OT BPEMEHW MPU PaBHOYCKOPEHHOM ABWXEHMM 6e3 HayasibHOM cKopocTy, nepuoja
Kone6aHWii MaTeMaTMYECKOro MasTHUKA OT A/IMHbI HATW, 3aBUCUMOCTU yria OTPaKeHMs cBeTa OT yrnia
nafeHna 1 yrna npenoMiaeHus ot yrna najgeHus): naaHMpoBaTh UccnefoBaHue, CaMOCTOATEIbHO
cobupatb YCTaHOBKY, (OMKCUPOBaTb pPe3y/ibTaThbl MOYYEHHON 3aBUCUMOCTN (HM3NYECKUX BE/IMYUH B BUE
Tabnuy n rpauKos, genatb BbIBOAbL! MO pe3ynbTaTaM UCC/eL0BaHNS;

NPOBOAUTL KOCBEHHbIE U3MEPEHNSA (PU3NUECKUX BESIMUNH (CPEeLHAS CKOPOCTb U YCKOPEHWE Tena npu
paBHOYCKOPEHHOM [BUXEHMWU, YCKOPEHNe CBOOGOAHOI0 NafeHuUs, XXECTKOCTb NPYXUHbI, KO3PpULUEHT
TPEHUSA CKOMbXEHUSA, MeXaHMuYecKas paboTa U MOLLHOCTb, YacToTa 1 Mepuog KonebaHwmii
MaTemMaTU4ecKoro 1 Mpy>XWHHOIo MasiTHUKOB, ONTMYECKas cuna CoBUpatoLLei NNH3bI, PaaN0aKTUBHbI
(DOH): NIaHNMPOBATb N3MepeHUs, cobMpaTb IKCNePUMEHTaNbHYHO YCTAHOBKY U BbIMOMHATL U3MEPEHNS,
cnesys NpeasioKeHHOW MHCTPYKLUMMW, BbIYUCAATL 3HAYEHWE BEIMYMHBI Y aHaNN3MPOBaTb MOYYEHHbIe
pe3ynbTaThl C YY4ETOM 3aaHHON NMOrPELLHOCTN N3MEPEHMNIA;

cobnofaTb nNpasuna TeXHUKN 6e30MacHoOCTU Npu paboTe ¢ 1labopaTopHbIM 060PYA0BaHNEM;

pa3nnyaTb OCHOBHbIE MPU3HAKM U3YYEHHbIX (hM3NUECKNX MOAENENR: MaTepuanbHas Touka, abContoTHO
TBEPAOE TeN0, TOYEUHbI UCTOYHUK CBETA, yd, TOHKasA IMH3a, NnaHeTapHas MOAeb aTOMa, HYKIOHHas
MofeNb aTOMHOI0 f4pa;

XapaKTepn30oBaTh NPUHLMNbI AeACTBUA U3YUEHHbIX MPUOBOPOB N TEXHUYECKUX YCTPOUCTB C OMOPOI Ha X
onucaHua (B TOM yucne: CMAOMeTp, AaTUYUKN MOMOXKEHUSA, PACCTOSHUA U YCKOPEHUS, paKeTa, 3XosoT,
04KM, Nepuckon, hoToannapar, ONTUYECKME CBETOBOAbI, CNEKTPOCKOMN, JO3UMETP, Kamepa BuibcoHa),
MCMO/b3ya 3HAHUS O CBOWCTBAX (PU3NYECKMX ABNEHUIA N HEOOXOLUMbIE (DU3NYECKME 3aKOHOMEPHOCTMU;
MCNO/b30BaTh CXEMbl U CXEMATUYHbIE PUCYHKW U3YUEHHBIX TEXHUYECKUX YCTPOWCTB, N3MEPUTENbHbIX
NPUBOPOB 1 TEXHOMOMMYECKUX NMPOLLECCOB MPU peLleHnn y4ebHO-NpaKTUYecKnX 3agad, onTUYecKume
CXeMbl 419 NOCTPOEHUS 1306paXKeHWn B MIOCKOM 3epKase U cobrpatoLLein NnmH3e;

NPUBOAUTL NpUMepbl (HAXOAWUTL UH(OPMALMIO O NMPUMePax) NPaKTUYECKOro NCMOb30BaHUA
(hM3MYeCKUX 3HAHWUIA B MOBCEAHEBHON XWN3HWN ANs 06ecneyeHnss 6e30MacHOCTM Npu 06paLleHnn ¢
npubopamu 1 TEXHUYECKUMU YCTPOCTBAMM, COXPaHEHNS 340POBbA 1 COBAAEHUS HOPM
3KONOTrMYECKOro NOBefEeHNS B OKpYXXatoLLeli cpese;

OCYLLECTBAATL NOUCK MHHOPMaLUKN (U3NYECKOTO COAEpPXKaHus B VIHTEpHETE, CaMOCTOATE/NLHO
(hopMynupys NOMCKOBLIM 3aNpoc, HaXoAWUTb MNyTW OnpeseneHns JOCTOBEPHOCTY NOYYEHHOM
NH(OPMALMM HA OCHOBE NMEIOLLUXCS 3HAHWI U [OMONHUTENbHBIX NCTOYHWUKOB;

MCNOMb30BaTb MPY BbIMOIHEHWUU YUEOHbIX 3aaHWNiA HayYHO-NONYAPHY NTEpaTypy (hU3NYeCKoro
COJepXXaHus, crpaBoYHble MaTepuasbl, pecypcbl ceTu VIHTEpHET, BNafeTb NpuémMammn KOHCNeKTUpPoBaHUs
TekcTa, Npeobpa3oBaHNsa MHOOPMALLMW N3 OLHON 3HAKOBOW CUCTEMbI B APYTYIO;
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co34aBaTb COOCTBEHHbIE MMCbMEHHbIE U YCTHbIE COOOLLEHMS HA OCHOBE MH(POPMALNK N3 HECKONbKNX
NCTOYHMKOB (PU3NYECKOTO COAEePXKaHUs, My6IMYHO MPeACcTaBaAaTb pe3ynbTaTbl MPOEKTHOW MK
nccnefoBaTeNnbCKOM AeATENbHOCTH, NMPU 3TOM FPaMOTHO MCMO/b30BaTh M3YUYeHHbI MOHATUIAHBIA annapaT

“3y4yaemoro pasgena OUsnKM 1 CONPOBOXAATb BLICTYM/EHNE NPe3eHTaLuel ¢ y4eToM 0CO6EHHOCTE
ay/IMTOPUMN CBEPCTHIKOB.
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No HanmeHoBaHue pasaenos U TeM
n/n nporpammbil

TEMATUYECKOE NANAHNPOBAHWE

Pasgen 1. du3nka 1 eé ponb B NO3HAHUM OKPY>KatloLLero Mmupa

11 Pu3MKa - HayKa 0 npupoae
1.2 dusnyeckne BeNMMUUHBLI
13 EcTecTBeHHOHayuUHbIi MeTOZ MO3HaHWS

MToro no pasgeny

Pasgen 2. MepBoHaYanbHble CBEeHNs 0 CTPOEHUM BelllecTBa

2.1 CTpoeHue BeLLecTBa

2.2 [B1xeHve 1 B3anMoaencTBMe YacTuLy
BelllecTBa

2.3 ArperaTHble COCTOSIHUA BeLLECTBa

MToro no pasgeny
Pasgen 3. IBUXeHWE 1 B3aUMO/ENCTBME TeN

31 MexaHnyecKoe ABUKeHMe
3.2 WHepumsa, macca, NI0THOCTb
33 Cwvna. Bugpl cun

WToro no pasgeny
Pasgen 4. [laBneHne TBEPAbIX Tes, XXKUAKOCTEN 1 rasos

41 [asneHuve. Nepefayva faBeHUs TBEPLLIMA
Tenamu, XXULKoCTAMN 1 rasamu

4.2 [JaBneHne XuaKocTtu

43 ATMOC(epHoe faBieHne

44 [JeicTBuMe XXMAKOCTU U rasa Ha norpyxéHHoe
B HVIX TeJ0

MToro no pasgeny
Pa3gen 5. PaboTa 1 MOLLHOCTb. DHepPrus

51 Pa6oTa 1 MOLLHOCTb
5.2 [MpocTble MexaHN3Mbl
5.3 MexaHnyecKas aHeprus

MToro no pasgeny
Pe3epBHOe Bpems
OBLLEE KOJ/IMYECTBO YACOB 10 NMPOIrPAMME

7 KJTACC
KonnyecTBo yacoB
Bcero KOHTpoO/bHbIe lMpakTnyeckune
paboTbl paboThbl

2

2 1
2 1
6

1

2 1
2

5

3

4 1
14 1 2
21

3

5

6

7 1 3
21

3 1
5 1
4 1 1
12

3
68 3 12

3NeKTPOHHbIe (LNGpPOoBLIE)
obpasoBaTe/bHble pecypcbl

Brbnmnoteka LIOK Md8://T.e11800.rn/71416194
Brbnnoteka LLOK M8://T.el1800.rn/71416194
Brbnnoteka LLOK M8://T.el1800.rn/71416194

Bubnnoteka LIOK M8://T.el1800.rn/71416194
Brbnnoteka LLOK M8://T.el1800.rn/71416194

Brbnnoteka LLOK M8://T.el1800.rn/71416194

BubnnoTeka LIOK MNe8://T.e/1800.rn/71416194
BubnnoTeka LIOK MNe8://T.e/1800.rn/71416194
BubnnoTeka LIOK MNe8://T.e/1800.rn/71416194

BubnnoTeka LIOK MNe8://T.e/1800.rn/71416194

Bubnnoteka LIOK MNe8://T.el1800.rv/71416194
Brbnnoteka LIOK MNe8://T.el1800.rv/71416194
Brbnnoteka LIOK MNe8://T.el1800.rv/71416194

Bubnnoteka LIOK MNe8://T.el1800.rv/71416194
Bubnnoteka LIOK MNe8://T.el1800.rv/71416194
Brbnnoteka LIOK MNe8://T.e/1800.rv/71416194
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https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KJTACC

Neo HanmeHoBaHVe pa3fenoB N TeM KonnyecTtso YacoB
n/n nporpamMmmabl Bcero KOHTpOsbHbIE MpakTnyeckune
paboTbl paboTbl
Pasgen 1. Tennosble ABNeHUA
11 CTpoeHue 1 CBOICTBA BeLLeCTBa 7
12 TensoBble NpoLecchl 21 1 5
WToro no pasgeny 28
Pasfen 2. 9neKTpnYecKne N MarHUTHbIE ABEHUS
2.1 DneKTpuYecKme 3apsabl. 3apskeHHble Tena 7 1
N NX B3aUMOJENCTBME
2.2 MOCTOSAHHbIN 3NEKTPUYECKII TOK 20 1 7
2.3 MarHuTHble ABNeHUA 6 1 15
24 ONeKTpOMarHUTHas UHLYKUUS 4
WToro no pasgeny 37
Pe3epBHOe Bpems 3
OBLUEE KOJIMYECTBO YACOB MO NMPOIrPAMME 68 3 14.5
9 K/TACC
Ne HaunmeHoBaHuve pa3genos U TeM Konunyectso 4acos
n/n nporpaMmbl Bcero KOHTpO/bHbIE MpakTnyeckue
paboThl paboThl
Pasgen 1. MexaHun4yeckue siB/ieHUsA
11 MexaHunyeckoe ABMXKEHUE U CNOCO6LI ero 10 1
onncaHusa
1.2 B3aumopeiicTBue Ten 20 1 3
1.3 3aKOHbl COXpaHeHns 10 3
MToro no pasgeny 40
Pasgen 2. MexaHu4yeckue KonebaHns 1 BOMHBbI
2.1 MexaHnyeckue konebaHus 7 3
2.2 MexaHn4yeckue BoHbI. 3BYK 8 1 3
MToro no pasgeny 15
Pasgen 3. AneKTpoMarHUTHOE MOJe U 3/IeKTPOMarHUTHbIe BOJIHbI
31 ONIeKTPOMarHuTHoOeE nose n 6 2
3M1eKTPOMarHUTHbIE BO/HbI
MToro no pasgeny 6
Pa3snen 4. CBeTOBble AB/IEHUSA
41 3aKOHbl pacnpocTpaHeHns cBeTa 6 2
4.2 JIH3bI 1 ONTUYecKne NpubopbI 6

3NeKTPOHHble (LNGpPoBbIE)
obpasoBaTe/ibHble pecypcbl

BubnnoTeka LIOK Md8://1w.el1800.rv/71'4181ce
Bubnnoteka LLIOK biip8://1u1.el1800.rn/714181ce

Brbnnoteka LLJOK biip8://1u.el1800.rn/714181ce

Bubnnoteka LLIOK biip8://1u1.el1800.rn/714181ce
Bubnnoteka LLIOK biip8://1u1.el1800.rn/714181ce
Bubnnoteka LLIOK biip8://1u1.el1800.rn/714181ce

ONeKTPOHHbIe (LMdhpoBble) 06pasoBaTe/ibHbIe
pecypchbl

BubnuoTteka LlOK biis8://lw.e1800.ru/741a4a6

BubnuoTteka LLOK biis8://lw.e1800.ru/741a4a6
BubnuoTteka LLOK biie8://w.e1800.ru/7M41a4a6

BubnuoTteka LLOK biis8://w.e1800.ru/7M 41a4a6
Bu6nnoTteka LLOK biis8://.e1800.rn/7M41a4a6

BubnuoTteka LLOK biis8://w.e1800.ru/7M41ada6

Bu6nnoTteka LLOK biis8://.e1800.rn/7M41a4a6
BubnunoTteka LLOK biis8://lw.e1800.ru/741a4a6
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

4.3 PasnoxeHue 6enoro ceeTta B CNeKkTp
WToro no pasgeny
Pasgen 5. KBaHTOBbIe ABNeHNA

5.1 VMicnyckaHue 1 nornowieHne ceeta aToMoMm
5.2 CTpoeHune aToMHOrO aapa
5.3 AfepHble peakyuu

MToro no pasgeny
Pasgen 6. MoBTopnTENbHO-0606La0LLINI MOAY b
6.1 [MoBTOpeHue 1 06061 eHME CoaepXKaHUs
Kypca usnkm 3a 7-9 knacc
MToro no pasgeny
OBLWEE KOJTMYECTBO YACOB MO NPOTrPAMME

102

27

BubnuoTteka LLOK biip8://w.el1800.rn/7r 41a4a6

BubnuoTteka LLOK biip8://w.el1800.rn/7M 41a4a6
BubnnoTeka LLOK biip8://w1.e1800.rn/7M 41a4a6
BubnnoTeka LLOK biip8://w1.e1800.rn/7M 41a4a6

BubnunoTteka LlOK biip8://w.el1800.rn/7r 41a4a6
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https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

No
n/n

10

1

12

13
14
15

16

17

Tema ypoka

®u3nKa — Hayka o npupoge. ABNeHUS NPUPOLb
dusnyeckue aBneHns
®U3nNYECKUE BENUUYMHBI 1 UX U3MEPEHUE

Ypok-uccnegosaHue "3mepeHue TemnepaTtypbl
npu NOMOLL M XXNAKOCTHOrO TEPMOMETPA U faTunKa
Temnepartypbl”

MeToAbl Hay4yHOro nosHaHus. OnucaHue
(hU3NYECKUX SABNEHNIA C MOMOLLbI0 MOAeneit

Ypok-uccnegosaHue "lMpoBepka runotesbl:
[anbHOCTb NONETa Wapuka, NyLeHHoro
rOpu3oHTanbHO, Tem 6onblue, 4eM 60MbLUe BbICOTA
nycka"

CTpoeHue BewjecTBa. ONbIThl, JOKa3blBaloLMe
AUCKPeTHOe CTPOeHMe BellecTsa

[LBUXEeHMe YacTu, BellecTsa

Ypok-uccnefoBaHue «OnbiThl N0 HABNOAEHN IO
TENNOBOro paclivpeHus rasos»

ArperaTtHble COCTOAHMSA BellecTBa

OCo6eHHOCTU arperaTHbIX COCTOSHUI BOAbI.
O606LweHne no pasgeny «fepBoHavyanbHble
CBEJlEHNS O CTPOEHUU BeLLECTBa»

MexaHunyeckoe aBuxeHne. PaBHOMepHoe 1
HEpPaBHOMEPHOE ABUXXEHUE

CkopocCTb. EANHMLbLI CKOPOCTH
PacyeTt nyTv 1 BpeMeHU ABUKEHUA
MHepumna. Macca — Mepa MHEPTHOCTU Ten

MnoTHOCTb BewlecTBa. PacueT macchbl M 06bema
Tefla no ero NAOTHOCTYU

Na6opaTopHas pa6oTa «OnpeaeneHune NA0THOCTH

MOYPOYHOE NNAHNPOBAHWE

7 KJTACC

KonnuectBo yacos

Bcero

KoHTpo/ibHbIE
paboThbl

MpakTnyeckne
paboTbl

Oata
n3yueHns

ANeKTPOHHbIe LPoBbIe 06pasoBaTe/ibHble
pecypchl

Bbubnuoteka LLOK bWp8://T.e(1800.rn/in09172a

BubnuoTteka LLOK biip8://1.e(1800.rn/ii09reda

BubnnoTteka LLOK biip8://T.ei1800.ru/M0a013e

Bubnuoteka LLOK biip8://1.e(1800.rn/ii0a0378

Bubnuoteka LLOK biip8://1.e(1800.rn/i10a05c6

Bubnuoteka LLOK biip8://1.e(1800.rn/ii0a079c
BubnuoTteka LLOK biip8://1.e(1800.ru/ii0a0ae4
BubnuoTteka LLOK biip8://1.e(1800.rn/ii0a0c 10

BbnbnuoTteka LLOK biip8://1.e(1800.ru/it0allee
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https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee

18

19

20

21

22

23

24
25

26

27

28

29

30

31

32

33

34

35

TBEPAOro Tena»
PeweHue 3agay no teme "lMNOTHOCTL BelecTsa”

Cwnna Kak XxapakTepucTuKa B3auMofeiicTBuS Ten.
Cuna ynpyrocTtu. 3akoH N'yka

Nab6opatopHas paboTa «/13yyeHne 3aBUCMMOCTH
pacTseHus (geopmaunn) NpyXuHbl oT
NPUNOXEHHOW CUMbI»

ABneHne TArotTeHna. Cuna TsHxXecTun

CBA3b MeXAy CUNOW TAXeCTN U Maccoii Tena. Bec
Tena. PeweHwne 3aga4y no teme "Cuna taxectun”

Cuna TaXecTu Ha Apyrux nnaHetax. ®usnyeckune
XapaKTepuCcTUKN nnaHet

M3mepeHue cun. uHamomeTp
Bec Tena. HeBecoMocTb

CnoxeHue [BYX CWUA, HaNpaB/eHHbIX N0 OAHOW
npsMoii. PaBHofelicTByOLWas cun

PeweHune 3agay no Teme "PaBHogeiicTBytOWas cun”
Cuna TpeHns n eé Buabl. TpeHue B npupose n
TEXHUKe

Nab6opaTtopHasa paboTa «M3yyeHune 3aBMCUMOCTH
CUJIbl TPEHUA CKOMBXEHUSA OT CUJbI [laB/IeHUs 1
XapakTepa conpukacaroLxca NoBepxHOCTeN»
PeweHune 3afay Ha onpefeneHune
paBHOfeNCTBYOLW e CUbl

PeweHune 3afay no Temam: «Bec Tena»,
«pathmyeckoe nsobpaxeHne cun», «Cunbl»,
«PaBHOAeWCTBYOWAA CUN»

KoHTponbHasa paboTa no Temam: «MexaHnyeckoe
LBUXKeHue», «Macca, NN0THOCTb», «Bec Tena»,
«[pathuyeckoe n3obpaxeHue cun», «Cunbli»
[asneHne. Cnocobbl yMeHbLUEHNA U YBEINYEHUA
faBneHuns

[asneHune rasa. 3aBUCUMOCTb [aBNeHuUs rasa ot
06bEMa, TemnepaTypbl

Mepepaya AaBneHNUs TBEPALIMU Tenamu,

BubnuoTteka LLOK biip8://T.e1800.rn/00al23c

BubnmoTteka LLOK biie8://1.e1800.rn/00al778

BubnnoTteka LLOK biis8://T.ei1800.rn/00a1502

BubnuoTteka LLOK biip8://1.e1800.rn/00al8cc
BubnnoTteka LLOK biip8://1.ei1800.ru/00al778

BubnmoTteka LLOK biip8://T.e1800.rn/00ala70

BubnnoTteka LLOK bl1p8://T.e/1800.rn/00alb9c

BubnmoTteka LLOK bl1p8://T.e/1800.rn/00alcc8

BubnunoTteka LLOK bl1p8://T.e1800.rn/00aliieO

BubnnoTteka LLOK bl1p8://T.ei1800.rn/00a20a6

BubnmoTteka LLOK bl!p8://T.e1800.rn/00a2376

BubnnoTteka LLOK bl1p8://T.e/1800.rn/00a2560
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https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0

36

37

38
39
40
41
42

43

44

45

46

47

48

49

50

51

52

53

XKUAKOCTAMM U razamu. 3akoH lMackana

[asneHune B XUAKOCTU U rase, BbI3BaHHOE
AeﬁCTBMeM CUNbI TAXKECTH

PeweHune 3agay no Teme «[laBneHue B XXMAKOCTU 1
rase. 3akoH lNackansa»

Coobuatoumnecs cocyabl

mapaBanyeckunii npecc

MaHomeTpbl. MMopLwHeBOW XUAKOCTHbIA Hacoc
ATMochepa 3eMn U NPUYUHBI €€ CYLLeCTBOBaHUSA
Bec Bo3gyxa. ATMOCHepHoe fjaBneHune

M3mepeHune aTmocepHoro fasneHns. OnbiT
Toppuuennu

3aBUCUMOCTb aTMOCHEPHOr0 JaBNeHUs OT BbICOThI
Haj ypoBHEM MOpS

BapomeTp-aHepous. ATMocdepHoe faBneHue Ha
pa3NMyYHbIX BbICOTaX

PeweHune 3agay no teme " ATmocepHoe
nasneHue"

[LecTBME XMAKOCTH 1 rasa Ha NOrpy>KeHHOe B HUX
Teno. ApxumegoBa cuna

NabopaTtopHas paboTta «OnpegenexHve
BbITa/IKUBAOLLEN cunbl, felicTBYHOLLEN Ha Teno,
NOTPY>XXeHHOEe B XUAKOCTb»

Na6opaTopHas pa6oTa no Teme «/ccnegoBaHue
3aBMCUMOCTM Beca Tena B Boje 0T 06bEMa
MOrpy>XeHHOi B XXMAKOCTb Y4acTy Tena»

MnaBaHue Ten

Nab6opaTtopHas pa6oTta "KoHcTpyupoBaHue
apeomMeTpa UM KOHCTPYMPOBAHWE NIOAKN N
onpegeneHue eé rpysonogbémHoctu”
PeweHune 3agay no Temam: «lMnasaHune cyfos.
Bo3gyxonnaBaHue», «[laBneHne TBepAbIX Ten,
XNAKOCTEN U ra3oB»

KoHTponbHas pa6oTa no Teme «J[,aBneHune TBepabIX
Ten, XUAKoCTel 1 razos»

N e
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MexaHnyeckas paboTa
MouwHoCTb. EANHMLBI MOLWHOCTH

Ypok-uccnegosaHue "PacyéT MOLWHOCTH,
pa3BuBaemoii npu nogbEme no nectHmue"
lMpocTble MexaHM3Mbl. Pblvar. PaBHOBeCKHe cui Ha
pblyare

Pbluaru B TexHuKe, 6bITY 1 npupoge.
NabopaTtopHas pa6oTa «lMccnegosaHue ycnoBuii
paBHOBecUs pblyara»

PeweHune 3agay no TeMe «YCcnoBus paBHOBECUS
pblyara»

KoahnymneHT nonesHoro AeicTems mexaHusma.
NabopaTtopHas pa6oTta «V3mepeHue KMo
HaKNOHHOM NJI0CKOCTU»

PeweHune 3agay no Teme “PaboTa, MOLLHOCTb,
Kna"

MexaHunueckas sHeprus. KuHetnyeckas u
noTeHuManbHasa aHeprus

3aKoH coxpaHeHnA MexaHN4YecKoi JHEprunum

Y POK-3KCMNEePUMEHT No Teme "SKcrnepuMeHTanbHoe

onpeneneHne N3IMeHeHNA KWHETWNYECKOR n

I'IOTeHLU/IaﬂbHOVI JHEPIUM Npu CKaTbiBaHMN TeNa No

HaKNO0HHOM nnockocTn”

KoHTponbHas paboTta no Teme «Pabota n
MOLLHOCTb. QHeprua»

Pe3epBHbIil ypok. PaboTa c TekcTamu no Teme
"MexaHn4yeckoe gBuxXeHue"

Pe3epBHbIil ypok. PaboTa ¢ TekcTamu no Teme
"[laBneHune TBEPAbIX TeN, XXUAKOCTe 1 rasos"

Pe3epBHbIil ypok. PaboTa c TekcTamu no Teme
"PaboTa. MowHOCTb. DHeprus"

OBLW,EE KO/ZIMYECTBO YACOB MO NMPOrPAMME
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Tema ypoka

OCHOBHbIe MONOXEHUA MONEKYNAPHO-KUHETUYECKO
TEOPUMN U NX ONbITHbIE MOATBEPXKAEHUS

Macca 1 pasmMep aTOMOB 1 MOJIEKY

Mogenu TBEpAOro, XUAKOro U razoobpasHoro
COCTOAHWIA BelecTBa

O6bACHEHNE CBOWCTB TBEPAOTO, XUAKOTO U
ra3oo6pa3HoOro coCTOsHWIA BeLLeCcTBa Ha OCHOBE
NONOXEHW MONEKYNAPHO-KUHETUYECKO Teopun
Kpuctannuyeckue n amopgHsie Tena

CMaumBaHue 1 KanunnsapHocTb. MoBepXHOCTHOE
HaTaXeHne

Tennosoe paclmnpeHune n cxarne

Temnepatypa. CBA3b TeMMepaTypbl CO CKOPOCTbHO
TENN0BOr0 ABMXXEHUS YacTul,

BHyTpeHHAs 3Heprus. Cnocobbl N3MeHeHUs
BHYTPEHHEe aHeprum

Buabl Tennonepegayn

Y poK-KOH(hepeHL s "MpakTuyeckoe NCnonb3oBaHne
TEMI0BbIX CBOWCTB BELLECTB M MaTepnanos B LEensx
aHeprocbepexeHunsa"

KonnyecTBo TennoThl. Y genbHas TeNN0EMKOCTb
YpaBHeHuWe TennoBoro 6anaHca. TennoobMeH u
TennoBOe paBHOBECHE

NabopaTopHas paboTa "MccnenoBaHue ABneHus
TensoobMeHa NpM CMELINBAHUMN XON0AHOW U ropsyeit
BOAbI"

PacueT KonnyecTsa TeNN0Tbl, HEO6XOAMMOTO AN1A

HarpesaHuna Tena n BblaendaeMoro UM npu oxnaxaeHnun

Nab6opaTtopHas pa6oTta "OnpeaeneHune yaenbHoi
TEenJioemMKoCTH BelecTsa”

JHeprua Tonnuea. Y fenbHaa TenjoTa cropaHms
MnaBneHve n oTBepAEBaHNE KPUCTaNNINYECKUX TeN.
YpnenoHas TennoTa nnaBneHuns

NabopaTtopHas paboTta "OnpeaeneHune yaenbHoi
TennoTbl NNaBneHns nopa”

Mapoo6pa3oBaHue N KoOHAeHcauus. McnapeHue
KuneHue. Y genbHas TennoTa napoobpa3oBaHua u

KOHfeHcaunn. 3aBMCUMOCTb TeMMNepaTypbl KUNEHNS OT

aTMOCHEpHOro faBneHus

8 K/TACC

KonnyectBo yacos

Bcero

KoHTpoO/ibHbIE
paboTbl

MpakKTnyeckne
paboTbl

Oata
N3yyeHus

3NeKTPOHHbIE LM(POBbIe 06pa3oBaTe/bHbIe
pecypcbl
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BnaxHocTb Bo3gyxa. JlTabopaTopHas paboTa
"OnpefeneHne 0OTHOCUTENbLHOW BaXHOCTU BO3fyxa"
PelweHne 3agay Ha onpefesieHne BNaxXHOCTM BO3fyXa
MpuHUKMNbLI paboTbl TENNOBLIX ABUraTenei. Maposas
Typ6uHa. [lBuraTenb BHYTPEHHero cropaHus

KI /A tennoBoro gsuratens. Tensosble ABUTATENN U
3alMTa oOKpyXXarLein* cpesbl

3aKOH coxpaHeHusa U npespaLyeHns aHeprum B
TennoBbIX npoueccax

MoparoToBKa K KOHTPO/bHOM pa6oTe No Teme
"Tennosble ABMeHUA. VI3MeHeHMe arperaTHbIX
cocTosHWIA BewecTBa”

KoHTponbHasa pabota no Teme "TennoBble ABNEHUS.
M3MeHeHMe arperaTHbiX COCTOAHWMIA BellecTa"
AnekTpusayna Ten. [isa poja 3NeKTpuYecknx 3apasos
Ypok-uccnegoBaHve "InekTpusanus Ten HAYKLMen n
npu CONPUKOCHOBEHUN"

B3anmogeincTaue 3apskeHHbIX Ten. 3akoH KynoHa
JneKkTpuyeckoe nose. Hanps>KeHHOCTb
aneKTpnyeckoro nons. MpuHuMn cynepnosnyum
371eKTPUYECKMX MONeit

HocuTenn anekTpnyecknx 3apagoB. dneMeHTapHbIN
3apag. CTpoeHue aTtoma

MpPoBOAHUKN N [NINEKTPUKN. 3aKOH COXpaHeHUs
3/1eKTPUNYECKOro 3apaja

PelleHune 3agay Ha NpUMeHeHMe CBONCTB
3NeKTPUYECKMNX 3apsf0B

3NeKTpUYEeCKnii TOK, YCNOBUS €ro CyLLecTBOBaHMS.

N CTOYHUKM 3NIEKTPUYECKOTO TOKa

[LeiicTBNA 3NeKTpNYeCcKOro Toka

Ypok-uccnegoBaHue "[elicTBME 3NEKTPUYECKOTO NONS
Ha NPOBOAHUKN N ANINEKTPUKKN™

ANeKTpUYeCKnii TOK B MeTannax, XXnAKocTax u rasax
ONeKTpuyeckas Lemnb 1 eé cCoOCTaBHble HacTu

Cuna Toka. JlabopaTtopHas paboTa "V3mepeHune n
perynuposaHue cubl Toka"

AneKTpuYeckoe Hanps>keHne. BonbTmeTp.
NabopaTtopHas paboTa "M3mepeHune u peryanpoBaHue
HanpaxeHusa"

ConpoTuBieHne NPoBOAHMKE. Y AefibHoe
COMpPOTUBNEHNE BelecTBa

NabopaTopHas paboTa "3aBUCUMOCTb 3NEKTPUYECKOTO
COMPOTUBNEHUS NPOBOAHNKA OT €ro ANUHbI, NoLaan
NnonepeyHoro cevyeHns n marepuana”
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3aBMCUMOCTb CU/Ibl TOKA OT HanpsXeHusd. 3akoH Oma
[NS yyacTKa Lenu

NabopaTopHas paboTa "MccnefgoBaHue 3aBUCUMOCTH
CUNbI TOKA, MAYLLEro Yyepes pe3snucTop, ot
COMPOTUBNEHUS PE3NCTOPA N HANPAXKEHUA Ha
pesucTope”

MocnepoBaTenbHOE W NapaniefibHoe COeJMHEHUA
NPOBOJHUKOB

NabopaTopHas paboTa "lMpoBepka npaBuia CAOXEHNA
HanpsyKeHWi npyu nocnefoBaTeNbHOM COEANHEHUN
[IBYX pe3ucTopos”

NabopaTtopHas paboTa "lMNpoBepka npaBuna 414 cusbl
TOKa npu napannesbHoOM CoefiHeHUN pe3ncTopos”
PeweHune 3afay Ha npumeHeHne 3akoHa Oma s
pa3NMyHOro coeAnHeHns NPOBOAHNKOB

PaboTa 1 MOLHOCTb 3/IEKTPUYECKOTO TOKA. 3aKOH
Oxxoyna-JeHua

NabopaTopHas paboTa "OnpegeneHue paboTsbl U
MOLLLHOCTU 31EKTPUYECKOro ToKa"

3neKkTpuyeckne Lenu n NoTpebuTenn aneKTpU4ecKoi
3Hepruu B 66ITy. KOpoTKOe 3aMblkaHue

MoAroToBKa K KOHTPONbLHO paboTe No Teme
"QneKTpuyeckune 3apaabl. 3apsXKeHHble Tena u ux
B3aMMoeicTBMA. MOCTOAHHBIN 3neKTPUYeCKUii Tok"
KoHTponbHasa paboTta no Teme "3nekTpuyeckune
3apafbl. 3apsHKeHHble Tena n ux B3aumogencTaus.
MOCTOSHHbIN 3NeKTpuyeckunii Tok"

MOCTOAHHbIE MarHWUTbI, UX B3aMMofeincTeme
Ypok-nccnepoBaHue "M3yyeHune noneit NOCTOAHHbIX
MarHuToB"

MarHutHoe nose. MarHuTHoe none 3eMnu n ero
3HaYeHMe ANA XKN3HU Ha 3emne

OnbIT 3pcTega. MarHuTHOe Nose 3NeKTPUYECKOro
TOKa MarHuTHOe noJie KaTyLKun ¢ TOKOM
MpuMeHeHWe 3NeKTPOMAarHMTOB B TEXHUKE.
NabopaTtopHas pa6oTa "3yyeHne fencTems
MarHUTHOrO NOJMsA Ha MPOBOAHUK C TOKOM"
AneKTpofBuUraTenb NOCTOAHHOIO ToKa. cnonb3osaHue
aneKTpoaBuUraTeneii”B TeXHNYECKNX YCTPONCTBAX U Ha
TpaHcnopTe. JlabopaTopHas paboTa
"KOHCTpynpoBaHue n nsyveHune pabothbl
anekTpoasurarens”

OnbIThl ®apages. 3aKOH 3M1€KTPOMArHUTHOM
MHAYKunK. Mpasuno fleHua

AnekTporeHepartop. Cnocobbl nonyyeHus
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3M1eKTPNYECKON" aHeprun. SNeKTpocTaHLum Ha
BO306OHOBNSAEMbIX UCTOYHUKAX IHEPTUY
MoparoToBKa K KOHTPO/IbHON pa6oTe No Teme
"ONeKTPUYECKME N MAarHUTHbIE ABneHunsa"
KoHTponbHas paboTa no Teme "3neKkTpuyeckue n
MarHuTHble ABneHns"

Pe3epBHbIii ypok. PaboTa c TeKcTamu Mo Teme
"Tennosble ABneHUa"

Pe3epBHbIii ypok. PaboTa c TeKCTamu Mo Teme
"MOCTOAHHbIV 3NeKTpUYecKnin Tok"
Pe3epBHbIii ypok. PaboTa c TeKCTamu Mo Teme
"MarHuTHble aBneHus"

OBLW,EE KOJZIMYECTBO YACOB MO NMPOrPAMME
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Tema ypoka

MexaHunyeckoe aBmxeHne. MaTtepuanbHaa Touka
Cuctema otcyeta. OTHOCUTENBHOCTb
MeXaHW4YecKoro ABuxeHus

PaBHOMepHOE NpAMONMHeiHOe ABVKEHNE
HepaBHOMepHOe NPAMONNHEHOE [BMXEHME.
CpefiHAs 1 MTHOBEHHAs CKOPOCTb
MpsMONUHeiHOe PaBHOYCKOPEHHOE [iBUXKEHME.
YcKopeHune

CKOpOCTb NPAMONNHENHOTO PaBHOYCKOPEHHOTO
LBVXKeHUA. pankK CKopocTu

NabopaTopHas paboTa "OnpejeneHne ycKopeHuUs
Tena npu paBHOYCKOPEHHOM ABUXEHUN Mo
HaKNOHHOI nnockocTn™

Csob6ogHoe nageHue Ten. OnbiThl [anunes
PaBHOMepHOE [iBMXKEHMWE MO OKPYXHOCTU. Mepuoy
1 yacToTa obpalyeHus. JInHeiiHaa n yrnosas
cKopocTun

LleHTpoCcTpeMuTeibHOe YCKOpeHue

MepBblii 3aKOH HblOTOHA. BekTop cunbl

BTopoii 3akoH HbloToHa. PaBHofelicTBYOLWas cuna
TpeTuii 3akoH HbtoToHA. Cynepnosnyus cun
PeleHune 3afa4 Ha NpMMeHeHNe 3aKOHOB HbloTOHa
Cuna ynpyrocTtu. 3akoH 'yka

PeweHue 3agay no teme «Cuna ynpyroctun»
NabopaTopHas paboTa «OnpeaeneHne XecTkocTun
NPYXUHbI»

Cuna TpeHuns

PeweHune 3agay no reme «Cuna TpeHnsa»
NabopaTopHas pa6oTa "OnpegeneHune

KOs huumeHTa TPEHUA CKONbXeHns"

PewweHue 3agay no teme "3akoHbl HbtoTOHA. Cuna
ynpyroctu. Cuna tpeHuns”

Cuna TaXecTn 1 3aKOH BCEMUPHOTO TATOTEHUA.
YcKopeHue cBOOOAHOIO NageHuns

Y poK-KOH(epeHuns "OBuxeHne Ten BOKPYT
rpasuTaLMoHHOro ueHTpa (ConHeyHas cucrema).
[anakTukmn"

PeweHue 3agay no Teme "Cuna TAXKECTU U 3aKOH
BCEMUPHOro TAroTeHMA"

[MepBas KocMuyeckas CKOPOCTb. HeBeCcoMOCTb 1

9 KNTACC

KonnuectBo yacos

Bcero

e e e

= e

KOHTpO/bHbIE
paboTbl

MpaKTnyeckune
paboTbl

Data
N3yyeHus

ONeKTPOHHbIe LN poBbie 06pasoBaTeNibHbIe
pecypchbl
BubnnoTteka LLOK biip8://1.e1800.ru/Mt0aii474

BubnuoTteka LLOK biip8://T.eM1800.rn/MOaii19a

BubnunoTteka LLOK biip8://T.e1800.ru/IOaii8ii4

BubnuoTteka LLOK biip8://1.e1800.rn/Mt0aiib18

BubnnoTteka LLOK biip8://T.eM1800.rn/MOael76

BubnnoTeka LLOK biip8://T.e/1800.rn/M0ae612
BubnnoTeka LLOK biip8://T.el1800.ru/tOae72a
BubnnoTteka LLOK biip8://T.eM1800.rn/M0ae982
BubnnoTteka LLOK biip8://T.e1800.ru/MOaeb6c
BubnnoTteka LLOK biip8://T.e1800.ru/lOaeca2
BubnnoTteka LLOK biip8://1.e/1800.rn/MOaee28
BubnuoTteka LLOK biip8://T.e(1800.ru/it0ar 738
Bubnuoteka LLOK biip8://1.(1800.ru/ii0alra26
Bubnuoteka LLOK biip8://T.e(1800.ru/i0alibe
BbubnuoTteka LLOK biip8://1.(1800.rn/if0alb8e

BubnnoTeka LLOK biip8://T.e1800.ru/MtOak044

Bubnuoteka LLOK biip8://T.(1800.ru/in0ar5i

Bubnuoteka LLOK biip8://1.e(1800.rn/ii0a03c
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39
40

41
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43
44

45

46

47

48

neperpysku
PaBHOBecue maTepnanbHOW' TOUKN. ABCONMOTHO
TBépJoe Teno. PaBHoBecKe TBEPAOro Tena c
3aKpennéHHoi" ocblo BpaLLeHus

MOMEeHT cunbl. LIeHTp TaxecTH

PeweHue 3agay no teme "MoOMeHT cunbl. LieHTp
TAXECTn"

MoAroToBKa K KOHTPONbLHO paboTe No Teme
"MexaHunyeckoe ABmxeHne. B3anmopeiicteue Ten"
KoHTponbHas paboTa no Teme "MexaHnyeckoe
fBUXeHWe. BlaumogeiicTeue Ten"

Mmnynsc Tena. IMnynbc cunbl. 3aKOH CoOXpaHeHus
uMnynbca. Ynpyroe n Heynpyroe B3anumogeincTaune
PelweHue 3aga4 no Teme "3aKOH COXpaHeHUs
mmnynsca"

Y PpOoK-KOH(hepeHLmns "PeakTUBHOE ABUXEHMNE B
npupofge n TexHuke"

MexaHnyeckas paboTa ¥ MOLHOCTb

PaboTa cunibl TAXECTU, CUMbI YNIPYTOCTU U CUAbI
TpeHus

NabopaTtopHas pa6oTa «OnpegeneHune paboThbl
CU/bl TPEHUS NPY PAaBHOMEPHOM [BVKEHUM Tena no
ropM30HTaNnbHO NOBEPXHOCTU»

CBfA3b 3Hepruun 1 paboTol. MoTeHLManbHasa aHeprus
KuHeTnueckas aHeprus. Teopema 0 KUHETUYECKOIA
aHepruu

3aKOH COXpaHeHUa 3HePrumn B MexaHuke
NabopaTopHas paboTa «M3yyeHune 3akoHa
COXPaHEeHUs 3HepPrum»

KonebatenbHoe [BMXKEHWE N €ro XapakTePUCTUKM
3aTyxatouime Koneb6aHna. BblHYXAeHHble
Kone6aHns. Pe3oHaHC

MaTemaTUyecknin u NPYXWHHbI MasTHUKN
Ypok-uccnefosaHne «3aBUCUMOCTb Nepuoja
Kone6aHnin 0T eCTKOCTU NPYXWHbI N Macchbl
rpysa»

MpeBpalieHne 3Heprum Npu MexaHnyeckmx
Kone6aHmsAX

NabopaTopHas paboTa «OnpeaeneHne 4acToTbl 1
nepuoga KonebaHunii NPY>KMHHOTO MasTHUKa»
NabopaTopHas paboTa «[MpoBepka HE3aBUCUMOCTH
nepuoga konebaHwuii rpysa, NoABELLIEHHOTO K HUTH,
0T Macchl rpysa»

MexaHnyeckue BonHbl. CBONCTBA MeXaHUYECKNX

Bbubnuoteka LLOK bWp8://T.e(1800.ru/it0alre36

BubnnoTteka LLOK biip8://T.e1800.rn/MOb02b4
BubnnoTteka LLOK biip8://T.e1800.ru/rtOb0408
BubnnoTteka LLOK biip8://T.e1800.ru/MtOb06ec
BubnuoTteka LLOK biip8://7.(1800.run/ii0b07l a

BubnunoTteka LLOK biip8://T.e1800.ru/ItOb096C

BubnnoTeka LLOK biip8://T.e1800.rn/IOb0a84
BubnnoTeka LLOK biip8://T.e1800.rn/MObOIIbS

BubnnoTeka LLOK biip8://T.e1800.rn/MOb0c32
Bnonnoteka LLOK bWp8://T.e(1800.run/ii0b12le
BubnnoTteka LLOK bl!p8://T.e800.rn/MOb1858

BubnnoTteka LLOK bl!p8://T.e1800.ru/MOb20H0

BubnnoTeka LLOK bl!p8://T.el1800.rn/MOb197a

BubnnoTteka LLOK bl1p8://T.e1800.ru/ItOblaec

BubnnoTeka LLOK bl!p8://T.e/1800.rn/MOb197a

Bbubnuoteka LLOK bWp8://T.e(1800.run/i0b21re
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68

BO/H. MPOA0NbHbIE K NONEepPeYHble BOJHbI

Y poK-KOH(bepeHumnsa "MexaHU4ecKune BOJIHbI B
TBEpAOM Tene. CelicMUyeckue BoHbI"

3BYK. PacnpocTpaHeHue n oTpaxKeHue 3ByKa
Ypok-uccnegosanune "HabnwogeHune 3aBucCUMocTu
BbICOTbI 3BYKa OT 4acToThl"

TPOMKOCTb 3BYKa M BbICOTa TOHA. AKYCTUYECKUIA
pe3oHaHc

Y PpOK-KOH(bepeHUmns "Y nbTpa3ByK U MH(pPasByK B
npupoae N TeEXHUKe"

MoparoToBKa K KOHTPO/IbHON pa6oTe No Teme
"3aK0oHbl coOXpaHeHus. MexaHuyeckune KkonebaHus un
BOMHbBI"

KoHTponbHas paboTta no Teme "3akoHbl
coxpaHeHuns. MexaHu4veckne KonebaHus n BoSHbI"
ONeKTpoMarHnTHoe nose. SNeKTPOMarHnTHble
BOJIHbI

CBOICTBA 3/1€KTPOMArHUTHbIX BOJH

Y pok-KOoH(epeHuns "LLUkana aneKTpomMarHUTHbIX
BOMH. Icnonb3oBaHue 31eKTPOMarHUTHbIX BOJH
L1151 COTOBOW cBA3N"

Ypok-uccnegoBaHue “M3yyeHne cBOCTB
3N1eKTPOMArHUTHbIX BOJIH C MOMOLLbO MOBUALHOTO
TenegoHa"

PeweHune 3aaay Ha onpejeneHune 4acToTbl U AAUHbI
3/1eKTPOMArHUTHO BO/HbI

3nekTpomMarHuTHaa npupoga ceeta. CKopocTb
cBeTa. BonHoBbIe cBOIiCTBA CBETA

McTouHuKmM cBeTa. MpsmonnHeliHoe
pacnpocTpaHeHue cBeTa. 3aTMeHusa ConHuau
JTyHbl

3aKoH oTpaxeHus cBeTa. 3epkana. PewweHue 3agay
Ha NpUMeHeHue 3aK0Ha OTpaXxeHuns ceeTa
MpenomneHune cBeta. 3aKOH NpeoMeHuUs cBeTa
[MonHoe BHYTpeHHee OTpaXKeHue cBeTa.
VMcnonb3oBaHWe NMOAHOTO BHYTPEHHEr0 OTPaXKeHMA
B ONTUYECKUX CBETOBOAAX

NabopaTtopHas pa6oTa "ccnegoBaHue
3aBMCUMOCTM Yrfia NpesioMNeHns CBETOBOrO flyya
0T yrna nafieHuns Ha rpaHuue "Bo3fyx-cTekno™"

Y PpOoK-KOH(bepeHLmns "cnonb3oBaHMe MNOMHOMO
BHYTPEHHEro OTPaXXeHWA: CBETOBOAbI,
ONTWUKOBOJ/IOKOHHAs CBA3L"

JInH3bl. OnTu4yeckas cuna NNH3bI

Bbubnuoteka LLOK bWp8://T.e(1800.ru/ii0Ob23ca

BubnuoTteka LLOK biip8://T.e(1800.rn/iOb25+0

Bnonnoteka LLOK bWp8://1.e(1800.ru/ii0b2abe

Bubnuoteka LLOK bWp8://1.e(1800.ru/iiOb2re6

Bubnuoteka LLOK bWp8://T.e(1800.rn/iiOb2c6ec

Bubnuoteka LLOK biiP8://T.e(1800.ru/li0Ob3blO

BubnnoTteka LLOK bl!p8://T.e1800.ru/MOb3658

Bubnuoteka LLOK bWp8://T.e(1800.rn/iiOb38c4

BubnnoTteka LLOK bitP8://T.e/1800.rn/MOb3aea
Bubnuoteka LLOK bWp8://T.e(1800.rn/iiOb3c5¢c

Bubnuoteka LLOK bWp8://1.e(1800.rn/iiOb312¢c
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81
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91

92

MocTpoeHne N306paXKeHN B NMH3axX
NabopaTtopHas paboTa "OnpegeneHne HOKYyCHOro
paccTOfHUS 1 ONTUYECKOW CUAbl cobupatoLei
NINH3bI"

Y PpoK-KOH(hepeHLmns "OnNTuYeckme NMH30BbIe
npuéopbl”

["na3 kak onTuyeckas cuctema. 3peHue
YpoK-KOH(epeHumns "AedekTbl 3peHus. Kak
COXpPaHUTL 3peHune”

Pa3snoxeHune 6enoro ceeta B cnekTp. OnbIThbl
HbloToHa. CnoXKeHne cnekTpanbHbIX L|BETOB.
[uncnepcus ceeta

NabopaTopHas paboTa "OnbIThl M0 Pa3NOXeHUO
6enoro cseta B CMEKTP U BOCMPUATUIO LiBeTa
npegMeToB Npu UX HabIOAeHUN Yepes LiBETOBbIE
hunbTpbl"

Y poK-npakTukym "BonHOBbIE CBOWCTBA CBETA:
fucnepcus, HTephepeHumnsa n gudpakymsa™
OnbIThl Pesepdopaa 1 nnaHetapHas Mofe/nb aToMa
Moctynatbl bopa. Mogens atoma bopa
McnyckaHue n nornoLweHne ceeta aToMoMm.
KBaHTbI. JInHeYaTble CNEKTPbI
Ypok-npakTukym "HabntofeHne cnekTpos
nenyckaHma™

PafnoakTMBHOCTb U €& BUAbI

CTpoeHune aToMHOro agpa. HyknoHHas mogenb
PafgnoakTuBHbIe npespaLeHns. 3otonsl
PeweHne 3agay no teme: "PafnoakTuUBHbIE
npespawieHua”

Mepuog nonypacnaga

Y PpOoK-KOH(bepeHLns "PagnoakTuBHbIe N3NYYEHNA B
npupoge, MeanLMHe, TEXHUKe"

AnepHble peakumu. 3aKOHbl COXpaHeHNs
3apA40BOro M MaccoBOro yucen

OHeprua csa3n aToOMHbIX aaep. CBA3b Macchbl 1
aHepruu

PelweHwe 3agay no teme "AfepHble peakuymu”
Peakuuu cuHTesa u geneHuns agep. ICTOUHMKN
3Heprun ConHua u 38é3g

Y poK-KOH(epeHuns "AnepHas sHepretTuka.
LeiicTBNA pafnoaKTUBHbBIX U3NYUYEHNIA Ha XUBbIE
opraHm3ambl”

MoAroToBKa K KOHTPONbLHOW paboTe No Teme
"3NeKTpOMarHMTHOe nose. dNeKTPOMarHuTHble

e e

H
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Bubnuoteka LLOK bWp8://T.e(1800.ru/ii0Ob444a
BubnnoTteka LLOK biip8://T.e1800.ru/MOb4206
Bubnuoteka LLOK bWp8://1.(1800.ru/ii0cOa7e

BubnuoTteka LLOK biip8://T.e1800.rn/MtOb4684

Bubnuoteka LLOK bWp8://T.e(1800.rn/iOcOl4c

Bubnuoteka LLOK bWp8://1.e(1800.rn/iiOcOe2a

Bnbnuoteka LLOK bWp8://1.e(1800.rn/it0Oc12a8
Bubnuoteka LLOK bWp8://1.e(1800.ru/ii0cld4c
Bubnuoteka LLOK blWp8://1.6(1800.rn/iOc1550
Bubnuoteka LLOK bWp8://1.e(1800.rn/i0Ocl672
Bubnuoteka LLOK bWp8://T.e(1800.ru/it0cl8ac
Bubnuoteka LLOK bWp8://1.e(1800.ru/ii0clald
Bubnuoteka LLOK bWp8://T.e(1800.ru/ii0clbda
Bubnuoteka LLOK bWp8://1.e(1800.rn/it0c2126

Bubnuoteka LLOK bWp8://T.e(1800.ru/ii0clc58

Bubnuoteka LLOK bWp8://1.e(1800.rn/iOcbl7a

Bnbnuoteka LLOK bWp8://1.e(1800.rn/ii0Ocle88

Bubnuoteka LLOK bWp8://T.e(1800.rn/ii0Oc223e
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BO/IHbl. KBaHTOBbIE ABAEHNA"

KoHTponbHasa paboTta no Teme "3NeKTpOMarHuTHoe
none. ONeKTPOMarHUTHbIE BONHbI. KBaHTOBbIE
AsneHua”

MoBTOpeHue, 0606LeHMe. JTabopaTopHblie paboTbl
no Kypcy "B3aumopeiicTeue Ten”

MosTopeHue, 0606LLeHNe. PelieHne pacyeTHbIX 1
KayeCTBEHHbIX 3a4ay rno Teme "Tennosble
npoueccol”

MoBTOpeHue, 0606LeHNe. PelieHne pacyeTHbIX U
KayecTBeHHbIX 3agay no teme "KI /[ TennosbiX
nBuratenein”

MoBTopeHue, o6o6LLeHNe. PelleHne pacyeTHbIX 1
KayeCTBEHHbIX 3agay rno teme "KM
3NEKTPOYCTaHOBOK"

MoBTOpeHue, 0606LeHme. JTabopaTopHblie paboTbl
no Kypcy "CseToBble ABneHua"

MoBTOpeHue, 0606w eHne. PaboTa ¢ TekCcTamu no
Teme "3aKOHbl COXpPaHeHNsA B MexaHuke"
[MoBTOpeHue, 0606w eHNe. PaboTa ¢ TeKCcTamu no
Teme "Kone6aHus n BONHbI"

[MoBTOpeHue, 0606w eHNe. PaboTa ¢ TeKCcTamu no
Teme "CBeTOBble ABNEHUA"

MoBTopeHue, 0606uieHne. PaboTa c TekcTamMu nNo
Teme "KBaHTOBas u agepHas gpusmka"

OBLWEE KOJTMYECTBO YACOB MO NPOTrPAMME

102

27

BubnnoTeka LLOK biip8://T.el1800.rn/MHOc245a

BubnnoTteka LLOK biip8://1.e1800.rn/MH0c2572

BubnnoTteka LLOK biip8://T.eM1800.ru/MHOc2a22

BubnnoTteka LLOK biip8://T.e"1800.rn/MOc2b30

BubnnoTteka LLOK biip8://T.e1800.ru/M0c2c52
BubnunoTteka LLOK biip8://T.eM1800.ru/MOc2ii6a
BubnmoTteka LLOK biip8://T.eM1800.ru/MHOc2e82

BubnnoTteka LLOK bl1p8:/T.e/1800.ru/M0c3044
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YYEBHO-METOAMNYECKOE OBECIMEYEHWME OBPA30OBATE/IBHOIO NMPOLIECCA
OBA3ATE/IbHbIE YYEBHbLIE MATEPUANBLI ANA YUEHUNKA

1. dusmka: 7-i knacc: 6a30BbIii YpoBeHb: YuebHuMK, 7 knacc/ MepbiwknH U.M., BaHoB A.U.,
AKLMOHepHoe 06LLecTBO «M3aaTeNibeTBO «IpocBeLleHne»

2. ®u3nka: 8-ii Knacc: 6a30BbIi yPOBEHb: yUebHNMK, 8 knacc/ MepbiwkuH . M., MiBaHoB A. .,
AKUMNOHepHOe 06LLecTBO «34aTenbCcTBO «IpocBeLleHmes

3. ®usnka: 9-ii Knacc: 6a30BbIil yPOBEHb: YUeOHNMK, 9 Knacc/ MNepblwknH . M., T'yTHUK E. M., ViBaHOB
A. ., MeTposa M. A., AKuMoHepHoe o6LecTBo «M3aaTtenscTBo «lpocBeLyeHme»

METOANUECKWNE MATEPUANBLI ANA YUNTENA

Nykawwnk B.WN., MBaHoBa E.B. C60pHMK 3aaa4 no gusmke ans 7-9 knaccos 06eobpa3oBaTesibHbIX
yupexaeHuit. - 13-e u3g. - M.: MpoceelleHmne, 2023.

MapoH A.E. ®usuka. 7 knacc: y4uebHo-meToan4veckoe nocobue / A.E. MapoH, E.A. MapoH. - 7-e n3g,.,
ctepeotun. - M.: [poda, 2023

MapoH A.E. ®usuka. 8 knacc: yuebHo-mMeToan4Yeckoe nocobue / A.E. MapoH, E.A. MapoH. - 8-e n3g,.,
cTepeotun. - M.: [poda,

MapoH A.E. ®usuka. 9 knacc: yuebHo-meToan4veckoe nocobue / A.E. MapoH, E.A. MapoH. - 6-e n3g,.,
cTepeotun. - M.: [poda,

MapoH A.E. C60pHINK Ka4yeCTBEHHbIX 3a4a4y No uanke: ana 7-9 Kn. 06Lieobpa3oBat. yupexaeHnii /
Opnos B.A. TemaTnyeckune TecTbl Mo (M3nKe, 7-8 Knaccel.

Opnos B.A. Tematnyeckue TecTbl Mo ¢pu3mke, 9 Knacc.

Kupuk J1.A. ®u3nka-7. Pa3HOYpOBHEBbIE CaMOCTONATE/IbHbIE U KOHTPO/IbHbIE paboThl. - M.: Mnekca,
2023

UNO®POBbBIE OEPA3OBATEJIbHbIE PECYPCbl M PECYPCbl CETU UHTEPHET
1 BubnmoTeka UMpoBoro o6pas3oBaTeNlbHOr0 KOHTEHTa. - Pexxum gocTtyna:
biip8://acaiiewny-cOnl;enl;.apkpr0.r1/1e880n/ii6851966-c4b”-4374-8a3b664814b67e7i

2. EgnHas konnekumsa LmgpoBbix 06pa3oBaTe/ibHbIX PeCYpcoB. - Pexum gocTyna:
biip://3cb001- cOlleclion.e<ln.rmn

3. depepanbHbIii LEHTP MHPOPMALMOHHO-06pa30BaTe/lbHbIX PECYPCOB. - Pexxum

pocTtyna biipY/TcToto.&tor.elin.rn/

4. LinthpoBble 06pasoBaTeibHble pecypcehl. - Pexxum goctyna:

bifp://'NgN2Ne.Opencl1a88.ru



