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®U3SUKA

NOACHUTENbHAA 3ANMUCKA

Mporpamma no pu3sMKe Ha YpoBHE OCHOBHOIO 06Lero o6pa3oBaHMA cOCTaB/ieHa Ha OCHOBE MOJIOXKEHUN U
TpeboBaHM K pe3ynbTaTamM OCBOEHUA Ha 6a30BOM YPOBHE OCHOBHOM 06pa3oBaTe/IbHOM NPOrpammsl,
npeactasneHHbIx B PIFOC 000, a TaKkKe ¢ y4éTom PeaepanbHOi paboyen nporpammbl BOCIMTaHUA U KoHuenuum
npenogasaHusa ydyebHoro npeameta «dPusmka».

CogeprkaHue nporpaMmbl No GU3MNKe HanpasaeHo Ha GOPMUPOBAHME €CTECTBEHHO-HAYYHOM rPaMOTHOCTM
0b6Yy4aloLWMXCA U OPraHM3aLMIo U3ydeHna GU3NKKN Ha AeaTeIbHOCTHOW ocHoBe. B nporpamme no ¢pusmke
YYUTbIBAKOTCSA BO3MOXKHOCTM yyebHOro npegmera B peanusaumm tpebosaHnin @roc 000 K naaHnpyembiM
JIMYHOCTHbIM M MeTanpeaMeTHbIM pe3y/ibTaTam 06ydYeHMs, a TaKXKe MeXnpeaMeTHble CBA3K
€CTeCTBEHHO-HaYy4YHbIX y4ebHbIX MPeaMeTOB Ha YPOBHE OCHOBHOMO 06LLero obpasoBaHus.

Mporpamma no ¢pusmKe ycTaHaBIMBAET pacnpeaesieHne yuebHoro matepumana no rogam obydenus (no Knaccam),
npeanaraeT NPMMEepPHYH NoCcAea0BaTeNIbHOCTb U3YYEeHUs TeEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTUA NPEeAMETHOro
coaep’KaHuA 1 y4éTe BO3PaCTHbIX 0COBEHHOCTEN 06yYatoLLMXCS.

Mporpamma no ¢pusmke paspaboTaHa C Le/ibio OKa3aHMA METOANYECKOM MOMOLLW YYUTEIO B CO34aHUM pabouel
nporpammbl No yyuebHomy npeamery.

®usuka asnaeTca cuctemoobpasyowmm AN eCTeCTBEHHO-HaY4YHbIX y4ebHbIX NpeamMeToB, MOCKO/bKY
dM13nYeCcKMe 3aKOHbI SIEXKAT B OCHOBE MPOLLECCOB U ABNIEHWUI, U3ydaeMbix XMMUel, Buonornei, acTpOHOMUEN U
dusnyeckoii reorpadueit, BHOCUT BKIaL B eCTECTBEHHO-HAYUYHYIO KapTUHY MUpPa, NpeaocTaBaseT Hambonee
AICHble 06pa3Lbl NPUMEHEHMA HAYYHOrO METOAA NO3HAHMA, TO eCTb cnocoba NoyYeHUA AOCTOBEPHbLIX 3HAHUM O

Mupe.

OfAHa 13 rnaBHbix 3a4a4 pu3Myeckoro obpasoBaHuUA B CTPYKType obLiero o6pa3oBaHna COCTOUT B
bOpPMMUPOBAHNKN €CTECTBEHHO-HAaY4YHOW rPamMOTHOCTU U MHTEpeca K HayKe y 0by4YatoLumxca.

MN3yyeHune ¢p13nKKM Ha 6a30BOM ypoBHE Npeanonaraet oBaageHne cneayowmmm KOMNeTeHTHOCTAMM,
XapaKTepum3yoLWUMIN eCTeCTBEHHO-HaYYHY rPaMOTHOCTb:

®  HaY4YHO OOBACHSATL ABNEHUS;

®  OUEHMBaTb M MOHMMATb OCOBEHHOCTN HAayYHOro UCCNeA0BaHMS;

®  WHTEpPNPeTUpOoBaTb AaHHble U WMCMNONb30BaTb Hay4yHble AOKa3aTe/NbCTBa ANA MOyYeHuA

BbIBOOB.
Lenn nsyyeHma pusnkM Ha ypoBHEe OCHOBHOTO obLLero obpasoBaHuaA onpeaeneHbl B KoHUeNUUW npenogasaHus
yyebHoro npegmeta «Pur3mka» B 06pasoBaTenbHbIX opraHnsaumax Poccuinckont Pepepaymm, peanmsyowmx
OCHOBHble 06LWw,e0bpa3oBaTenibHble NPOrPaMMbl, YTBEPKAEHHOM peweHnem Konnernn MuHucrtepcrea
npoceeleHns Poccuiickont Pegepauymm (npotokon ot 3 gekabpa 2019 r. Ne MK-4BH).

Lienun nsyyeHmns pusmnkum:

e npuobpeTeHWe WHTepeca W CTPEMIEHUA OOYYaloWMXCA K HAyYHOMY M3YYEHUIO NPUPOAbI,
Pa3BUTUE UX UHTENNIEKTYaIbHbIX U TBOPYECKNX CNOCOBHOCTEN;



®  pasBuUTME NpeACTaBAEHUN O HAayYHOM MeToAe NO3HAHWUA U GOPMUPOBAHNE UCCNEA0BATENIbCKOIO
OTHOLLEHMA K OKPYKAIOLLMM ABNEHUAM;
e  ¢dopmunpoBaHME HAYYHOTO MMPOBO33PEHUA KAK Pe3ynbTaTa U3y4YeHUA OCHOB CTPOEHUA MaTepun 1
byHOAMEHTaNbHbIX 3aKOHOB PU3UNKK;
e  ¢dopmupoBaHME NPEACTaBNEHUIA O POAU OU3MKM ONA PA3BUTMA APYrMX ECTECTBEHHbIX HayK,
TEXHUKM U TEXHOJIOTUIA;
e  pa3BWUTME NpeacTaBleHU O BO3MOXKHbIX cdepax byaywielrt npodeccMoHanbHOW AEeATEeNbHOCTH,
CBA3aHHOM C GM3MKOM, NOAFOTOBKA K AanbHelnwemy 06y4eHMto B 3TOM HanpasBaeHUN.
[ocTukeHne 3TUX Luenei NnporpaMmmbl No pUsnKe Ha YpoBHe OCHOBHOTO 0buero o6pa3oBaHMA obecneymBaeTca
peleHMem cneayoLmx 3apav:

® npuobpeTeHMe 3HaHUN O [UCKPETHOM CTPOEHWM BELWEeCTBa, O MEeXaHWYeCKMX, TEnnoBblX,
9NEKTPUYECKMX, MAarHUTHbIX M KBAHTOBbIX IBIEHUSAX;
® npuobpeTeHMe YMEHWUIN ONUCbIBAaTb M OOBACHATL GM3MYECKME ABNEHMA C MCMNO/JIb30BAaHUEM
NONlYYEHHbIX 3HaHUI;
®  0CBOEHME METOAOB peleHMA NPOCTEMLIMX PACYETHbIX 33434 C MCMNOAb30BaHUEM PUINYECKUX
Mmozenen, TBOpPYECKMX U NPaKTUKO-OPUEHTMPOBAHHbIX 334aY;
®  pasBUTME YMEHUWN HabnoaaTb NPUPOAHbIE IBAEHWUS U BbINOMHATb OMNbITbl, NabopaTopHble paboTbl
N 3KCNEepPUMEHTA/IbHble UCCNeA0BaHMA C UCNO/Ib30BAaHMEM U3MEPUTENbHbIX NPUOBOPOB;
e  0CBOeHMWe Npuémos paboTbl ¢ HGOpMaumel GM3MYECKoro cogepKaHus, BKaoYaa HGopmaumio o
COBPEMEHHbIX AOCTUNKEHUAX GU3UKN, aHAIN3 U KPUTMYECKOE OLLEHUBAHWE MHDOPMaLMK;
®  3HAKOMCTBO cO cdepamm NPodecCMOHANbHON [EeATENIbHOCTU, CBA3AHHbIMWU C GU3UKON, WU
COBPEMEHHbIMW TEXHONOTMAMM, OCHOBAHHbIMM Ha AOCTUMKEHUAX PU3NYECKON HAYKM.
Ha nsyyeHne ¢13mku (6a30Bbili YpOBEHDL) Ha YPOBHE OCHOBHOMO 0b6Lero obpasoBaHMa oTBoaMTCA 238 Yacos: B 7
Knacce — 68 yacos (2 yaca B HeZlen0), B 8 Knacce — 68 yacos (2 yaca B Hegento), B 9 knacce — 102 yaca (3 yaca B
Heaeno).

Mpegnaraemblit B nporpamme no ¢pusmKke nepeyeHb N1abopatopHbIX PaboT M ONbITOB HOCUT PEKOMEHAATENbHbIN
XapakKTep, yumTenb genaet Bblbop npoBeaeHUs NabopaTopHbIX PaboT M ONbITOB C YY4ETOM UHANBUAYANbHbIX
ocobeHHOCTel 0byYaloLLMXCA, CNNCKA SKCNEPUMEHTA/bHbIX 3a4aHWUI, Npeanaraemblx B pamKax OCHOBHOIO

rocygapcrtBeHHOro akdameHa rno (I)VI3VIKE.

COOEPHAHUE OBYYEHUA

7 KNACC

Paszgen 1. dusuka u eé€ ponb B NO3HAHUUN OKPYIKAIOLLLEr0 MUPa.

®u3nKa — HayKa o npupoge. AsneHua npupoabl. PU3nMyeckme ABNEHUA: MEXAHUYECKUE, TEM/IOBDIE,

INN1EKTPUYECKMNE, MarHUTHbIE, CBETOBbIE, 3BYKOBbIE.

dusnyeckune senmumHbl. MamepeHne pusnyecknx senumnH. drusmyeckme npmnbopsl. MorpewHoCcTb U3MepeHUN.

MexayHapoaHaa cuctema eanHuL,



Kak ¢u13nKa n gpyrue ectecTtBeHHbIe HayKn nU3y4datoT npupoay. EctecTBeHHO-Hay4YHbI MeToA NO3HaHKUSA:
HabnoaeHWe, NOCTaHOBKA HAay4YHOro BOMNPOCA, BblABUKEHNE TMNOTE3, SKCMEPMMEHT MO NPOBEPKE rMnoTes,
obbsAcHeHWe Habaoaaemoro aaeHua. OnnucaHne PUanYecKmUx ABAEHNI C NOMOLLbI MOAENEN.

AdemoHcmpayuu.

1. MexaHuyeckue, TENNOBbIE, INEKTPUYECKME, MAarHUTHbIE, CBETOBbIE ABNEHMUS.
2. ®usumyeckume npmbopsbl 1 Npoueaypa NPAMbIX USMEPEHUI aHANOroBbIM U LMbPOBLIM Npubopom.
JlabopamopHsie pabomei u onbimel.

OnpepgeneHue LEeHbl AeNeHUA WKabl U3MepUTeIbHOro npubopa.

N3mepeHne paccToAHUIA.

N3mepeHne o6 bEMa KMAKOCTU U TBEPAOrO TeNa.

OnpegeneHune pasmepoB Manbix Ten.

N3mepeHne TemnepaTypbl NPY MOMOLLM KUAKOCTHOrO TEPMOMETPA U JaTUMKa TeMMepaTypbl.

o vk wnNE

I'IpOBe,u,eHme nccnenoBsaHnA no npoBepke rmnoTesbl: Oa/1bHOCTb nonéra wapukKka, nyweHHOoro
rOPU30OHTA/IbHO, TEM 6OI'IbLL|e, yem 6onblle BbICOTA nycCKa.
Paspen 2. HepBOHaqaanble cBegeHuna o CTpoeHnu seulecrtBea.

CTpOGHVIe BeuWw,ecTea: atTOMbl U MOJIEKY /b, UX Pa3Mepbl. OnbITbl, AOKa3biBatOLWMe AONCKPETHOE CTPpOEHUE
BeulecTBa.

[BuxKeHune yactumy, sewectea. CeAsb CKOPOCTN ABUXKEHUA YaCTUL, C TeN\nepaTypoﬁ. EpOYHOBCKOG ABUXKeHUe,
,CI|M¢¢V3M$I. Bsawv\o,u,eﬁcmme 4acCTul, BeWeCTBaA: NPUTAXKEHNE N OTTAJIKUBAHUNE.

ArperaTHble COCTOAHMA BELLECTBA: CTPOEHME ra3oB, KMAKOCTEN U TBEPAbIX (KPUCTANANYECKMX) TeN. B3aMmocBA3b
MEX/ly CBOMCTBAMM BELLLECTB B Pa3HbIX arPeratHbIX COCTOAHMAX U X aTOMHO-MOIEKYIAPHbBIM CTPOEHMEM.
OcobeHHOCTM arperaTHbIX COCTOAHWUI BOAbI.

AdemoHcmpayuu.

1. HabnoaeHne 6pOYyHOBCKOrO ABUMKEHUA.

2. HabnwopgeHue guddysumn.

3. HabnwogeHue ABNEHUIA, 0OBACHAIOWMXCA NPUTANKEHMEM UM OTTaZIKMBAHMEM YaCTUL, BELLLeCTBa.
JlabopamopHobie pabomeoi u onbimeol.

1. OueHKa gMameTpa aToma MeToAoM pAAoB (C ncnosbsoBaHMem potorpaduit).

2. OnbITbl NO HabAOAEHUIO TENIOBOIO PaCLUIMPEHNS ra3os.

3.  OnbITbl N0 O6HAPYKEHWUIO AEACTBMA CUA MONEKYNAPHOTO NPUTANKEHUS.
Pasgen 3. [lBn:KeHUe U B3aUMOAENCTBUE TeN.

MexaHunuyeckoe asumxKeHue. PaBHomepHoe n HepaBHoOMepHoe aAsurKeHne. CkopocTb. CpeaHAAa CKOPOCTb Npu

HepaBHOMEPHOM ABUMKEHUU. PAacyéT nyTu 1 BpeMeHU ABUKEHMS.

fiBneHne nHepumnmn. 3aKoH MHepLumn. Bsaumoaencteme Ten Kak NpUYMHa MU3MEHEHUSA CKOPOCTU ABUNKEHUSA Te.
Macca Kak mepa MHepTHOCTM Tena. MNaoTHoCTb BewecTBa. CBA3b NIOTHOCTU C KOIMYECTBOM MOJIEKY/ B eANHULLE
obbEma BellecTea.

Cuna Kak XapPaKTepPUCTUKa B3aI/1MO,CI,el\;1CTBVIﬂ Ten. Cuna YyNpyroctu un 3akoH lN'yka. NamepeHue cuabl C MOMOLLbIO
AVHamomeTpa. ABneHue TArOTeHUA N CUJ1a TAXKECTW. Cuna TaxecTun Ha Apyrux nnaHetax. Bec Tena. HesecomocTb.



CnoxkeHune cun, HanpaBaeHHbIX NO 0A4HON NpAMON. PaBHogelcTByowas cun. Cnuna TpeHna. TpeHre CKoNbXKeHUA
W TpeHue NoKoA. TpeHue B NpuUpoae N TEXHUKe.

AdemoHcmpayuu.
1. HabnwogeHne mexaHMYecKoro ABUXKEHUA Tena.
2. W3mepeHune CKOpPOCTU NPAMOSIMHENHOTO ABUMKEHMUA.
3. HabntogeHue sBNeHUs UHEPLUWN.
4. HabnioaeHwe N3MEeHeHUA CKOPOCTM NpPY B3aMMOAENCTBUN TEN.
5. CpaBHeHue macc no B3auMoAeNCTBUIO Ten.

6. CnoxeHwe cun, HanpaB/iEHHbIX MO OA4HOM NPAMOMN.
JlabopamopHobie pabomei u onbimeol.

1. OnpegeneHve CKOPOCTU pPABHOMEPHOIrO ABWMMKEHMS  (WapuKa B KUAKOCTU, MOAENU
3N1EeKTPUYECKOro aBTOMObUNA 1 TaK Aanee).
2. OnpepeneHune cpefHel CKOPOCTU CKOMbXKEHMA BPYCKa MAM LWAapKUKA NO HAKNOHHOM NOCKOCTMU.
3. OnpepgeneHne NNOTHOCTM TBEPLOrO Tena.
4. OnbITbl, AEMOHCTPUpPYLOWME 33aBUCMMOCTb  PacTaXeHuA  (gedopmauunum) MNPYKWUHbI  OT
NPUNOXKEHHOM CUNBI.
5. OnbITbl, AEMOHCTPUpPYIOLLME 3aBUCUMOCTb CUAblI TPEHUA CKOJIb)KEHMA OT Beca Tena WU xapakrepa
CONPMKaCAOLLMXCA NOBEPXHOCTEN.

Pasaen 4. [laBneHne TBEPADbIX TeN, XUAKOCTEN U ra3os.

[asneHune. Cnocobbl yMeEHbLLEHUA U yBENNYEHNA AaBAeHMA. [laBneHne ra3a. 3aBUCMMOCTb AaBAEHUA ras3a oT
06bEMa, Temnepatypsbl. Nepenaya AaBneHUA TBEPAbIMM TeNAaMU, XKUAKOCTAMM U razamu. 3akoH Mackans.
MHeBMaTMYEeCKME MaLlUHbI. 3aBUCMMOCTb AaBAEHUA KUAKOCTM OT rybuHbl. MTMapocTaTMyeckmii napagokxc.
Coobuatoumecs cocyapl. lmapaBanmyeckme mexaHuM3smbl.

Atmocdepa 3emnum n atmochepHoe AasneHune. MpUUnHbI CyLLEeCTBOBAHMA BO3AYLHON 060104KM 3emaun. OnbIT
Toppuyennn. UamepeHune aTMochepHOro AasaeHus. 3aBUCMMOCTb aTMOCHEPHOTO AaBAEHMSA OT BbICOTbI HAZ,

ypoBHem mops. Mprbopbl gna n3smepeHna aTMochepHOro AaBaeHus.

[elicTBME }KMAKOCTU U ra3a Ha NOrpyEHHOE B HUX Teo. BbiTankueaowas (apxmmenoBa) cuna. 3akoH

Apxumega. MNnasaHue Ten. BosgyxonnasaHue.
AdemoHcmpayuu.

3aBMCUMOCTb AaBAEHMA ra3a OT TeMnepaTypbl.

Mepenaya faBneHUA KUOKOCTbIO U FTa30M.

Coobuatowmecs cocyabl.

fmapasanyecknin npecc.

MposBneHne AencTBna aTMochepHoOro AaBneHUs.

3aBMCUMOCTb BbITA/IKMBAKOLLEN CUIbI OT 06 BEMA NOTPYKEHHOM YAaCTU TeNA U NIOTHOCTU KUOKOCTH.
PaBeHCTBO BbITa/IKMBAIOLLEN CUJIbl BECY BbITECHEHHOM XUAKOCTU.

© No vk wbhN PR

YcnoBue nnaBaHMA Ten: NAaBaHWE WAM MOrPy)KeHue Ten B 3aBUCMMOCTU OT COOTHOLIEHMA
NNIOTHOCTEN TeNa U }KUOKOCTU.
JlabopamopHsie pabomeoi u onbimeol.

1. MWccnepoBaHWe 3aBUCMMOCTM Beca Tesia B BoAe OT 06béma NOrpyKEHHOM B *KUAKOCTb YacTu Tena.
2. OnpegeneHue BbiTa/IKMBAOLWLEN CUJbl, AENCTBYIOLLEN HA TENO, NOTPYKEHHOE B XUAKOCTb.



3. [lpoBepKa HE3aBUCMMOCTM BbITa/SIKMBAIOLLEN CUbI, AENCTBYIOWEN Ha TENO B XKMUAKOCTU, OT MacCChl
Tena.
4. OnbITbl, AEMOHCTPUPYIOLLME 3aBUCMMOCTb BbITa/ZIKMBAlOWEN CUAbI, AENCTBYOWEN Ha Teno B
UAKOCTU, OT 06bEMA NOrPYKEHHOM B KUAKOCTb YaCTU T€Na U OT NAOTHOCTU }KULKOCTHU.
5. KoHcTpyuMpoBaHMe apeomeTpa WAM  KOHCTPYMPOBAHME /O0AKM W onpegeneHve eé
rpPy30nogbEMHOCTMU.

Pasgen 5. Pabota n MOWHOCTb. JHeprua.

MexaHu4yecKas pabota. MowWHOCTb.

MpocTble mexaHM3Mmbl: pblyar, 610K, HaKNOHHaA NJI0CKOCTb. [paBuNo paBHoBecKs pblvara. MpumeHeHne npasuia
paBHoOBecKA pblyara K 6/10Ky. «3010Toe NpaBuio» mexaHuku. KMA npocTbix mexaHM3moB. [pocTblie MexaHM3Mmbl

B ObITY M TEXHMKe.

MexaHu4yecKas sHeprua. KnHeTuyeckana n noTeHumManbHas sHeprusa. NpespalieHne o4HOro BUAa MexaHU4YecKom
SHEPrumM B APYroi. 3aKOH COXPaHEHUA SHEPTUN B MEXAHUKE.

AdemoHcmpayuu.

1. Mpumepbl NPOCTbIX MEXaHNU3MOB.
JlabopamopHsie pabomeoi u onbimeol.

1. OnpegeneHve paboTbl CUAbI TPEHUA NPU PABHOMEPHOM ABUMNKEHUM Tena No FOPU3OHTANbHOM
NOBEPXHOCTH.
2. WUccneposaHue ycnoBuin paBHOBECUA pblyara.
3. W3mepenue KMO HaKNOHHOM NIOCKOCTW.
4. V3yyeHune 3aKOHA COXPaHEHMA MEXaHUYECKOM SHEPTrUu.
8 KNACC

Paspen 6. TennoBble AsBNEHUA.

OcHoBHble NoNoXKeHuA MOI'IeKyI'IFIpHO--KVIHeTVI‘-IECKOl\;I TEOPUU CTPOEHUNA BELLLECTBA. Macca un pa3mepbl aTOMOB U
MONEKYAN. OnbITbl, noareepXagatouime OCHOBHbIE NONOXKEHUA MOJ'IeK\/IIﬂpHO-KMHeTW-IeCKOf;I TEOPUN.

Mogenu TBEpPAOro, NAKOTO M ra3006pa3HOro cocToAHMI BewecTea. Kpuctannmueckne n amopoHble Tena.
ObbACHEHMEe CBOWCTB ra3oB, }KMUAKOCTEN 1 TBEPAbIX TeNl HA OCHOBE MOJIOKEHUN MOIEKYNAPHO--KUHETUYECKOM
Teopun. CMaumBaHMe U KaNnUANAPHbIe ABeHUA. TenaoBoe paclunpeHne u cxaTtue.

TemnepaTypa. CBA3b TEMMNepaTypbl CO CKOPOCTbIO TEMOBOrO ABUMKEHMA YacTuUL,. BHyTpeHHAn aHeprma. Cnocobbl
N3MEHEeHWA BHYTPEHHEN 3HEPruuM: Tenjonepenaya n coseplueHne pabotbl. Buabl Tensonepenayu:
TENNIONPOBOAHOCTb, KOHBEKLMSA, U3/TyYEHME.

Konnuectso TennoTbl. YaenbHas TENJ0EMKOCTb BeWecTBa. TennoobmeH 1 TennoBoe paBHOBeCKE. YpaBHEHME
Tennosoro 6anaHca. MnasneHme n oTeepaeBaHNE KPUCTAIMYECKMX BeLWecTB. Yae/ibHaA Tena0Ta NAaBAeHUA.
Mapoobpa3oBaHue M KoHaeHcaums. McnapeHune. KuneHue. YaenbHana TennoTta napoobpasoBaHms. 3aBUCMMOCTb

TemnepaTypbl KUNEHUA OT aTMOCHEPHOrO AaBNEHMA.
BnaxHocTb BO3AyXa.

3HepI'MF| Ton/AuBa. YaenbHaa Tennota CropaHus.



MpuHUMNbI paboTbl TennoBbix ABuratenen KM rennosoro gsuratend. Tennosble ABUraTenu 1 3awmra
OKpyrKatoLwel cpeapl.

3aKoH COXpaHeHNA n npeBpalleHnAa sSHeprmn B TeN1I0BbIX NpoLeccax.

AdemoHcmpayuu.
1. HabnoaeHne 6pPOYHOBCKOro ABUXKEHUA.
2. HabnwogeHue guddysumn.
3. HabnwopeHne ABNEHUI CMaYMBaHMA U KAaNUANAPHBIX ABNEHWUNA.
4. HabniogeHue TeNNOBOrO PaclIMPEHUA Ten.
5. W3meHeHuWe faBneHuA rasa npyM MU3MeHeHUM 06bEMaA U HarpeBaHUN NN OXNAKLEHUMN.
6. [paBuna namepeHna Temnepatypol.
7. Bwupabl Tennonepegayun.
8. OxnaxaeHue npu cosepweHnn paboTbl.
9. HarpeBaHue npu coBeplUeHNM PaboTbl BHELIHUMW CUNAMM.
10. CpaBHeHMe TeNN0EMKOCTEN PA3/INYHbIX BELLECTB.
11. HabnwoaeHune KuneHus.
12. HabnogeHne NocToAHCTBA TEMMEPATYPbI NPU NAABAEHUN.

13. Mogaenu TennoBbIX ABUTaTENEN.
JlabopamopHsie pabomeoi u onbimeol.

OnbITbl N0 06HAPYKEHUIO AENCTBUA CU MOJIEKYNSPHOTO NPUTAIKEHUS.

OnbITbl MO BbIPALMBAHUIO KPUCTANNOB NOBAPEHHOM COMN UM caxapa.

OnbITbl N0 HAabAOAEHMIO TENNOBOrO PACLLIMPEHNSA Fa30B, }KUAKOCTEN N TBEPABIX TEN.
OnpeaeneHve AaBneHua Bo3ayxa B 6annoHe wnpuua.

A o

OXNIAKAEHMA.

OnbIThl, AeMOHCTpUpyrouwmne 3aBMCMMOCTb AaB/1EHMA BO34YyXa OT €ro o0bbéma n HarpesaHuUAa naun

6. [poBepKa rMnoTesbl IMHEWNHOW 3aBUCUMMOCTU ANUHbI CTONBUKA KUAKOCTU B TEPMOMETPUYECKON

TpybKe oT TemnepaTypbl.

7. HabnogeHwe M3MeHeHWs BHYTPEHHEW 3HeprMM Tena B pesysibTaTe Tenjonepenayvm u paboTbl

BHELLHUX CUI.
8. MWccnepoBaHue aBaeHMA Ten1006MeHa Npy CMeLWnBaHMM XON04HOMN U ropAYeit BOAbI.

9. OnpepeneHve KonuyecTBa TeNAOTbl, MNOJYYEHHOTO BOAOK NPU TensoobmMeHe C HarpeTbim

METANNTMYECKUM LLUANHAPOM.
10. OnpepeneHue yaenbHOM TENIOEMKOCTM BeLLECTBa.
11. WUccneposaHme npouecca ncnapeHus.
12. OnpepeneHne OTHOCUTENIbHOM BAAXXHOCTU BO34YXa.
13. OnpepeneHue yaenbHOM TeNAOTbI NAABAEHUA NbAa.
Paspgen 7. dneKrpuyeckme u MarHUTHble ABJIeHUA.

dneKkTpusauma Ten. [1ga poaa saNeKTpUYecKnx 3apaaos. Bsammopelicteune 3apaxKeHHbIx Tel. 3akoH KynoHa

(3aBMCMMOCTb Chunbl B3aMMO,£I,el7ICTBMF| 3apPAXKEHHbIX TEeN OT BE/IMYUNHDI 3apAA0B N PACCTOAHNA MeEXAY Tel'IaMVI).

dneKkTpuyeckoe none. HanpaxEHHOCTb aNeKTpuYeckoro noas. NpUHUMN Cyneprno3numnm sNeKTPUYECKUX NONeN

(Ha KauecTBEHHOM YypOBHE).

HocuTtenu anekTpmyecknx 3apaaoBs. I1eMeHTapHbIN aneKTpruyeckmin 3apag. CtpoeHne atoma. NpoBOAHMKMU U

ANINEKTPUKMN. 3aKoH COXpPaHEeHWNA SNEKTPUYHECKOro 3apAaga.



DNEeKTPUYECKUI TOK. YC/IOBUA CYLLLECTBOBAHMSA 3/IEKTPUYECKOTO TOKA. MCTOYHMKM NOCTOAHHOIO TOKa. [leicTBus
3NEeKTPUYECKOro TOKa (TennoBoe, XMMUYECKOE, MarHUTHOE). INEeKTPUYECKMIA TOK B XKUAKOCTAX U rasax.

dneKkTpuyeckas uenb. Cuna ToKa. dneKkTpuyeckoe HanpaxeHne. ConpoTusieHUe NPOBOAHUKA. YaenbHoe
conpoTtusneHue Belectsa. 3akoH Oma A4na yvyacTka uenu. lNocneposaTenbHOe M NapannenbHoe coefnHeHne
NPOBOAHUKOB.

PaboTa M MOLLHOCTb 3NEKTPUYECKOTO TOKA. 3aKOH [xoyna—/leHua. dNeKTpUYeckne Lenun n notpedbutenm
aNeKTpuYecKom sHeprmum B bbiTy. KOpoTKoe 3ambliKaHMe.

MocToAHHbIE MarHUTbI. B3anmopaencteme NOCTOAHHbIX MarHMTOB. MarHuTHoe none. MarHuTHoe none 3eman u
€ro 3Ha4YeHue g XU3HM Ha 3emne. OnbIT dpcTesa. MarHUTHOE None SNEKTPUYECKOTO TOKA. [pumeHeHme
3N1EeKTPOMArHMTOB B TEXHUKE. [leNcTBMEe MAarHMTHOIO NOJIA Ha NPOBOAHMK C TOKOM. DIeKTpoABUraTe b
MOCTOAHHOTO TOKA. MCNoNb30BaHWe 3N1eKTpoABUraTeNEN B TEXHUYECKMX YCTPOMCTBAX U HA TpaHcnopTe.

OnbiTbl Papages. ABneHNe 31IEKTPOMArHUTHOM MHAYKUMK. Mpasuno fleHua. dnekTporeHepaTop. Cnocobbl
NONyYeHMUA 31EKTPUYECKON IHEPTUN. DNEKTPOCTAHLUM HAa BO3OOHOBAIAEMbIX NCTOYHUKAX IHEPTUMN.

AdemoHcmpayuu.

dneKkTpusauma Ten.

[Ba pofa 3N1eKTPUYECKNX 3apAL0B M B3aMMOLENCTBUE 3aPAMKEHHbIX Te.
YCTPOWNCTBO M AENCTBUE 3/1EKTPOCKONA.

JneKTpocTaTnyeckan UHAYKUMA.

3aKOH COXpaHEHUA INEeKTPUYECKUX 3aPA0B.

MPOBOAHUKN N AUINEKTPUKN.

MogaenvmpoBaHue CUNOBbIX IMHUIA SNEKTPUYECKOTO NOJIA.

MCTOYHMKM NOCTOAHHOTO TOKa.
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ﬂ'eﬁCTBMﬂ INNIEKTPUYECKOIO TOKa.

10. SNeKTPUYECKUIA TOK B KMUAKOCTU.

11. TasoBbIN pa3pag.

12. M3mepeHune cmabl TOKa aMnNepmeTpoM.

13. N3mepeHune 3NeKTPMUYECKOro HanpAXKEeHNA BOIbTMETPOM.

14. PeocTaT u marasuH CONpPOTUB/IEHNIA.

15. B3aumopgencrsme NOCTOAHHbIX MarHMTOB.

16. MopgenupoBaHMe HEBO3MOXHOCTM pasaesieHnAa NOMCOB MarHuTa.
17. MopaennpoBaHMe MarHUTHbIX NOIel NOCTOAHHbIX MarHUTOB.

18. OnbIT dpcTeaa.

19. MarHuTHOe nosie TOKa. DNEeKTPOMarHuT.

20. [AdeicTBME MArHMTHOIO MOJIA HA MPOBOAHWUK C TOKOM.

21. DneKkTpoasuratenb NOCTOAHHOrO TOKa.

22. WUccnepoBaHue ABNEHNA SINEKTPOMATHUTHOM MHAYKLUN.

23. OnbiTbl ®apages.

24. 3aBMCMMOCTb HanpaBAeHUA UHAYKLMOHHOIO TOKa OT YCN0OBUI €ro BOSHUKHOBEHMUA.

25. DneKkTporeHepaTop NOCTOAHHOIO TOKA.
JlabopamopHouie pabomei u onbimeol.

1. OnbITbl NO HABAOAEHMIO SNEKTPU3ALUNN TEN UHAYKUMEN U NPU CONPUKOCHOBEHUM.
2. WccnepoBaHue AeNCTBMA 3IEKTPMUYECKOTO NOAA HAa NPOBOAHUKN U OUINEKTPUKN.



Cbopka 1 npoBepKa paboTbl 3/1EKTPMUYECKON Lenn NOCTOAHHOTO TOKa.
N3mepeHne 1 perynmpoBaHue cusbl TOKa.
N3mepeHne 1 perynmpoBaHue HanpAXKeHUA.

o v kAW

UccnepoBaHme 3aBUCMMOCTM CUAIbI TOKA, MAYLLETO Yepes pe3ncTop, OT CONPOTUBEHUA Pe3nUCTOpa
N Hanpa*KeHuA Ha pe3uncTope.
7. OnbiTbl, 4EMOHCTPUPYIOLME 3aBUCUMOCTb 3JIEKTPUYECKOTO COMPOTUBJIEHMA NMPOBOAHMKA OT €ro
OJIHbI, NAOLWaAM NONEePeYHOro ce4eHma u matepuana.
8. lpoBepKa nNpaBuna CAOXEHWUA HAMNPAMKEHUMA NPU  NOCNEAOBATE/IbHOM COEOUHEHUU ABYX
pe3ncTopos.
9. TllposepkKa nNpasuaa 414 CU/bl TOKA NpY NapannesbHOM COeANHEHUN PE3UCTOPOB.
10. OnpepaeneHne paboTbl 9N1EKTPMUYECKOrO TOKA, UAYLLETO Yepes PesncTop.
11. OnpepeneHne MOLLHOCTU 31EKTPUYECKOTO TOKA, BblAENAEMOM Ha pe3ncTope.
12. WccnepoBaHWe 3aBUCMMOCTM CUIbI TOKA, MAYLLETO Yepes IAMMOYKY, OT HAaNPAXKEHUA Ha Hel.
13. Onpegpenenune KMNA HarpesaTtena.
14. WccnepoBaHme MarHUTHOIO B3aMMOAENCTBUA MOCTOAHHbIX MarHUTOB.
15. M3yyeHne MarHUTHOro Nosas NOCTOAHHbIX MAarHUTOB NPU UX 00 beANHEHUN N Pa3aeeHUN.
16. WccnepoBaHue AeNCTBUS S/IEKTPUYECKOTO TOKA Ha MarHUTHYIO CTPEJIKY.
17. OnbITbl, 4EMOHCTPUPYIOLWME 3aBUCUMOCTb CU/bl B3aMMOZENCTBUA KAaTyLIKM C TOKOM M MarHuTa ot
CW/Ibl TOKA U HanpaBAEHMA TOKA B KaTyLUKe.
18. W3yyeHue AencTBMsS MarHUTHOIO MOJIA HA MPOBOAHUK C TOKOM.
19. KoHcTpympoBaHue 1 usyyeHue paboTbl aNeKTpoaBuraTens.
20. N3amepeHue KM anekTpoasurateibHOM YCTaHOBKMU.
21. OnbiTbl NO MUCCNEAOBAHUIO SIBAEHUA 3NEKTPOMArHUTHOM WMHAYKUWMK: UCCNefoBaHWE U3MEHEHWUI
3Ha4YeHMA N HanpaBAeHMAa MHAYKUMOHHOIO TOKa.

9 KNIACC

Pa3pgen 8. MexaHu4yeckue aBeHUA.

MexaHunyeckoe asumxKeHue. MatepuanbHada Touka. Cnuctema otcyérta. OTHOCUTENBHOCTb MEXaHUYECKOoro
OBUXeHuA. PaBHomepHoe NpaMoanHeiHoe aBuXeHMe. HepaBHOMeEpHOe NpAMOAMHENHOEe aABuKeHne. CpeaHsA
M MFHOBEHHAA CKOPOCTb TeNa NPU HEPaBHOMEPHOM ABUKEHUN.

YcKopeHue. PaBHOYCKOpPeHHOE NPsAMO/IMHENHOe aABukeHune. CBoboaHoe nageHue. OnbiTbl Fanunes.

PaBHOMepHOe ABUXKEHME NO OKPYXKHOCTU. Mepuog, 1 YactoTa obpalyeHua. JIMHEeHanA 1 yri10Bas CKOPOCTHU.
LleHTpoCTpemuUTEIbHOE YCKOPEHME.

MepBbI 3aKoH HbloTOHA. BTopoit 3aKoH HbloToHa. TpeTuit 3aKoH HbloToHa. MpuHUMN cynepno3uuum cuin.
Cuna ynpyroctun. 3aKoH lNyka. Cuna TpeHua: Cuna TpeHUA CKObXKEHUA, CMa TPEHUA NOKOA, Apyrve BUAbl TPeHUA.

Cuna TAXKEeCTU U 3aKOH BCEMMPHOTO TAroTeHMA. YcKopeHue cBoboaHOro nageHus. [ABMxKeHne naaHeT BOKPYr
ConHua. MepBaa KocMUYECKan CKOPOCTb. HeBECOMOCTb 1 NeperpysKu.

PaBHOBecKe maTepmanbHOM TOYKN. ABCONMOTHO TBEPAOE TeNo. PaBHOBeCKE TBEPAOro TeNa C 3aKPENEHHOMN OCbio
BpaweHnsa. MOMeHT cuAbl. LLeHTp TAXKecTw.

Umnynbc Tena. UameHeHne umnynbca. Umnynibc cunbl. 3aKoH COXpaHeHuA umnyabca. PeakTMBHOe ABUXKeEHMe.



MexaHu4yecKasa paboTa n MowHOCTb. PaboTa cun TaxKecTu, ynpyroctu, TpeHuaA. CBsAsb sHeprumn n paboTobl.
MoTeHUManbHas sHeprmMa Tena, NOAHATOrO Haj, NOBEPXHOCTbIO 3eMn. [oTeHLMaNnbHaA SHEPTUA CKaATOM
NPYy*KuHbl. KNHeTU4Yeckana sHeprusa. Teopema 0 KUHETUYECKOMN 3HepPrun. 3aKOH COXPAHEHUA MEXAHUYECKOM
aHepruu.

AdemoHcmpayuu.

1. HabnoaeHne MexaHUYECKOTO ABUXKEHMA TeNa OTHOCUTENIbHO PA3HbIX TeN OTCYETA.

2. CpaBHeHMe nyTer U TPAEKTOPUW ABUMKEHUA OOHOrO U TOrO Ke Tena OTHOCUTENbHO PasHbIX Ten

OTCYéTa.

3.  U3mepeHMe CKOPOCTM U YCKOPEHUA NPAMOSNHENHOTO ABUKEHUA.

4. WccnepoBaHue MPU3HAKOB PAaBHOYCKOPEHHOIO ABUXKEHUA.

5. HabnwopeHne ABUNKEHMA TENA MO OKPYHKHOCTHU.

6. HabnogeHne MexaHWYECKUX ABNEHUMN, MPOUCXOAALLMX B CUCTEMe OTCYETa «Tenexkka» npu eé

PaBHOMEPHOM M YCKOPEHHOM ABUMKEHUWN OTHOCUTE/IbHO KabuHeTa PpUsnku.

7. 3aBMCMMOCTb YCKOPEHMA TeNa OT MacCbl TeNla U AENCTBYIOLLEN HA HETO CU/IbI.

8. HabnwgeHue paBeHCcTBa CUA NPU B3aUMOAENCTBUM Te.

9. WN3meHeHue Beca Tena Npu YCKOPEHHOM ABUKEHUN.

10. MNepepaya mnynbca Npu B3aMMOLENCTBUM TeEN.

11. Npeobpa3oBaHUA SIHEPTUM NPU B3AUMOLENCTBUM TEN.

12. CoxpaHeHue MMNynbca NpPu Heynpyrom B3anMoaencTBum.

13. CoxpaHeHue umnysbca npu abcoNtoTHO yNpyrom B3aumoaencTBum.

14. HabnioaeHue peakTUBHOTO ABUMKEHUA.

15. CoxpaHeHMe mexaHUYeCKOM SHeEPTUN Npu CBOBOAHOM NafeHUM.

16. CoxpaHeHMe MexaHUYEeCKON IHepPrum Npu ABUXKEHUM Tena noa, 4eNCTBUEM NMPYKUHBI.
JlabopamopHbie pabomei u onbimol.

1. KoHCTpyupoBaHMe TpaKTa ANA pa3roHa M gajibHENLEero PpaBHOMEPHOIO ABUMEHUS LWApUKa UK
TEeNIEKKMW.
2. OnpepeneHve cpefHen CKOPOCTU CKOMbXKEHUsA OpycKa MAM OBUMKEHMA LIAPWUKA NO HaK/JOHHOWM
NAOCKOCTMU.
3. OnpeaeneHune yCKOPeHUA Tena Npm PpaBHOYCKOPEHHOM ABUMKEHUMN NO HAKNOHHOM NJIOCKOCTY.
4. WccneposaHue 3aBUCMMOCTU NYTU OT BPEMEHU NPU PAaBHOYCKOPEHHOM ABUMKEHUM 6e3 HaYabHOM
CKOpOCTW.
5. lpoBepka rvnoTesbl: ecin Npu PaBHOYCKOPEHHOM ABUMKEeHMW 6e3 HayaNbHOM CKOPOCTM NyTH
OTHOCATCA KaK pAag, HEYETHbIX YNCEN, TO COOTBETCTBYHOLLME NPOMENKYTKN BPEMEHN OANHAKOBDI.
6. MWccnepoBaHMe 3aBUCUMOCTU CUJIbl TPEHUA CKOIbXEHUA OT CUJ/Ibl HOPMAJIbHOTO AaBJIEHUA.
7. OnpegeneHune KO3PdMUMEHTA TPEHMA CKOJIbKEHMA.
8. OnpepeneHne XKECTKOCTU NPYKUHDI.
9. OnpegeneHne paboTbl CUIbl TPEHMA MPU PABHOMEPHOM ABUMKEHUM Tena Mo ropM3OHTa/IbHOM
NOBEPXHOCTMU.
10. OnpepeneHune paboTbl CUAbI YNPYTrOCTU NPU NOAbEME FPy3a C UCMO/Ib30BAHMEM HEMOABUMKHOIO U
noAaBu»KHOro 6,10KoB.
11. UN3yyeHMe 3aKOHa COXpaHEHUA SHepPrun.

Pasaen 9. MexaHunuyeckune KonebaHusa 1 BOJIHbI.

KonebatenbHoe asukeHne. OCHOBHbIE XapaKTePUCTUKM KonebaHuiA: nepmnoga, 4actoTa, amnanTyaa.
MaTemMaTUYeCKU U NPYKUHHBIA MasTHUKK. MpeBpaLLeHMe SHEPTUM NPU KoebaTelbHOM ABUKEHUN.



3aTyxatowme KonebaHuaA. BolHyKAeHHble KosiebaHms. PesoHaHc. MexaHuyeckue BoHbl. CBOMCTBA MEXaHMUYECKMX
BOJIH. [1poAonbHbIE M MONepeYHble BOAHbI. [JAMHA BOAHbI M CKOPOCTb €€ pacnpocTpaHeHua. MexaHnveckume
BOJIHbI B TBEPAOM Tesie, CEMCMUYECKME BOJHbI.

3BYK. [POMKOCTb 3BYKa M BblCOTa TOHA. OTpaxkeHune 3ByKa. MHOpPasByK M ybTpassykK.

AdemoHcmpayuu.
1. HabnwoageHne konebaHmin Ten noa AENCTBUEM CUAbI TAXKECTU U CUAbI YNPYTOCTHU.
2. HabnwopgeHune konebaHui rpy3a Ha HUTU M Ha NPYKUHE.
3. HabnwopeHne BbIHYXAEHHbIX KonebaHM U pe3oHaHca.
4. PacnpocTpaHeHuMe NPOAO/bHbIX M MONEPeYHbIX BOH (Ha moaenm).
5. HabaloaeHne 3aBUCMMOCTM BbICOTbI 3BYKa OT 4acCTOThl.

6. AKYCTUYECKMI pe3oHaHC.
JlabopamopHsie pabomei u onbimel.

OnpeaeneHue 4acToTbl M Nepuoaa KonebaHnin maTemaTMyeckoro MaaTHUKa.

OnpeaeneHue 4acToTbl M Nepmuoaa KonebaHuit NPYKUHHOTO MaATHUKA.

NccnepgoBaHue 3aBUCMMOCTU Neproaa KoiebaHnii NoABEeLEHHOrO K HUTK rpy3a OT AJIMHbI HUTW.
NccnepgoBaHue 3aBUCMMOCTU Neproaa KoiebaHnin Npy>KMHHOro MasTHUKA OT Macchl rpysa.
MpoBepKa He3aBUCMMOCTU Nepuoda KonebaHuit rpysa, NoABeLEeHHOro K HATKU, OT Maccbl rpysa.

o vk wnNeE

OnbITbl, AEMOHCTPUPYLOLME 3aBUCMMOCTb Nepuoga KonebaHun NpyKMHHOTO MasTHMKA OT Macchbl
rpy3a 1 XXECTKOCTU MPYXKUHbI.
7. WU3mepeHue yckopeHunsa ceobogHOro nageHus.

Paspen 10. dneKTPOMarHUTHOE NoJie U 3N1EeKTPOMArHUTHbIE BOJIHbI.

3J'IeKTpON\aI'HMTHOG none. aﬂeKTDOMaFHVITHbIe BOJIHbI. CBOMCTBA NNEKTPOMATHUTHbIX BOJIH. LLkana
9NEKTPOMArHUTHbIX BO/IH. ICNONb30BaHME 3N1EKTPOMArHUTHbIX BOMIH ANA COTOBOW CBA3M.

dneKkTpomarHMTHaA npupoaa ceeta. CKopocTb cBeTa. BonHOBbIe cBOIMCTBaA CcBeTa.
AdemoHcmpayuu.

1. CBolicTBa 3/1€KTPOMATrHUTHbIX BOJIH.
2. BonHoBble cBONCTBA CBETA.
JlabopamopHsie pabomeoi u onbimeol.

1. W3y4yeHue CBOICTB 3/IEKTPOMArHUTHbIX BOJIH C NOMOLLbIO MObBUAbHOro TenedoHa.
Paspgen 11. CeBetoBble ABNEHMUA.

NlyyeBas moaenb cBeTa. MCTOYHMKKM cBeTa. [psmosinHeliHoe pacnpocTpaHeHue cBeTa. 3atmeHuns ConHua u JlyHbl.
OTtparkeHue ceeTa. [lnocKkoe 3epKano. 3aKOH OTPaXKeHuA ceeTa.

NMpenomneHune ceeTa. 3aKoH NnpenomaeHunA ceeta. [loNHOe BHYTpeHHee oTparkeHue ceeTa. cnonb3oBaHue
MO/IHOrO BHYTPEHHEro OTpa*kKeHUA B ONTUYECKUX CBETOBOAAX.

NnHza. Xog nyyeit B inH3e. OnTuyeckan cuctema ¢oTtoannaparta, MMKPOCKoNa U Teneckona. a3 Kak onTuyeckas
cuctema. biM3opyKocTb U 4anbHO30PKOCTb.

PasnoxeHune 6enoro ceeta B CneKTp. OnbiTbl HbtoTOHA. ChorxKeHue CMNeKTpanbHbIX LBeToB. [lucnepcma ceeTa.

AdemoHcmpayuu.



MpamonuHelHoOe pacnpoCcTpaHeHWe CBeTa.

OTparkeHue cBeTa.

MonyyeHne nsobpaxkeHnin B NNOCKOM, BOTHYTOM M BbIMYK/I0OM 3epKanax.
MpenomneHune ceeTa.

OnTuyeckuii cBeToBoA,

Xopa, nyyei B cobupatoLiein nnHse.

Xopg, nyyein B paccenBatoLLeN NH3e.

MonyyeHne n3obpaxkeHUn C MOMOLLBHO INH3.
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anHLI,MI'I AeﬁCTBMﬂ d)OToannapaTa, MWUKPOCKONa 1 Teneckona.

[EEN
©

Mogaenb rnasa.

11. PasnoxkeHue 6enoro ceeta B CNEKTP.

12. MonyyeHue 6enoro cBeTa NPU CAOKEHUN CBETA Pa3HbIX LLBETOB.
JlabopamopHsie pabomei u onbimel.

1. WccnepoBaHme 3aBUCUMOCTM YIa OTPAXKEHMA CBETOBOIO /lyva OT yraa NnageHus.
2.  W3yyeHue XxapaKTePUCTMK N306paxKeHNs NpeaMeTa B NJIOCKOM 3epKae.
3. MWccnepoBaHWe 3aBUCMMOCTU Yrna NPesoMIeHMAa CBETOBOrO /yda OT yraa NageHua Ha rpaHuue
«BO34YX—CTEK/ION.
4. TonyyeHune n3obparKeHMin C NOMOLLbIO COBMpPAOLLEN TUH3bI.
5. OnpeaeneHune GpOKYCHOro pacCcTOAHUA M ONTUYECKOM CUbl cCOBUpatoLWet NNH3bI.
6. OnbITbl N0 pPa3NoOXKeHMIO 6eNoro cBeTa B CNEKTP.
7. OnbITbl NO BOCNPUATHIO LiBETA NPEAMETOB NPU UX HabAoAeHUM Yepes LBeToBble GUAbTPbI.
Paspgen 12. KsaHTOBble ABNEHUA.

OnbiTbl Pesepdopaa v nnaHeTapHaa moaenb atoma. Mogenb atoma bopa. UcnyckaHme n nornoweHme ceeta
atomom. KBaHTbl. JInHeYaTble CNEKTpbI.

PagunoaktnsHocTb. Anbda-, 6eTa- n ramma-usnyyeHus. CTpoeHne aToMHoro sapa. HyknoHHasa mogenb aTOMHOTo
aApa. M3otonbl. PaanoakTmMBHble NpeBpaleHusa. MNeprog noaypacnaza aTOMHbIX agep.

AfepHble peakummn. 3aKoHbl COXPaHEHMA 3apAA0BOro MU MacCOBOrO YMcel. DHEPrus cBA3n aToMHbIX agep. CBA3b
Maccbl U 3Hepruun. Peakuuu cuHTesa u geneHua agep. UCTouHUKM sHeprum ConHua v 3834,

AnepHas aHepreTnka. [leicTBmA paanoaKTUBHBIX U3/yYEHMI Ha KMUBblE OPraHU3MbI.

AdemoHcmpayuu.
1. CneKTpbl U3ay4EHUA U NOTNOLWEHUA.
2.  CneKkTpbl pasanyHbIX ra3os.
3. CnekTtp BOgoOpoOAa.
4. HabnioaeHue TpeKoB B Kamepe BunbcoHa.
5. PaboTa CY4ETUMKA MOHUIMPYIOLWLMX U3TYYEHWNIA.

6. Perncrpaums nsnydyeHua NpMPOAHbIX MMHEPAOB U NPOAYKTOB.
JlabopamopHsie pabomeoi u onbimeol.

1. HabnwgeHue cnioWHbIX U IMHENYATbIX CNEKTPOB U3/yYeHUA.
2. WccnepoBaHue TPEKOB: U3MEPEHME SHEPTUM YACTULbI MO TOPMO3HOMY NyTU (no doTorpadusam).
3. U3mepeHue pagmMoaKkTMBHOIo GpoHa.

MNoBTOpUTENbHO-0606WalOWMIA MOgYNDb.



MNoBTOpUTENBHO--0606LWAOWNI MOAYAb NPeAHA3HAYEH A1A cucTemaTnsaumm n o6obuweHns npeameTHOro
coAeprKaHuA 1 onbiTa AeATENbHOCTU, NPMOBPETEHHOIO NPU M3yYeHMM BCEro Kypca GU3MKKM, a TaKKe ana
NoAroTOBKM K OCHOBHOMY roCyZapCTBEHHOMY 3K3aMeHy No ¢u3mKe ana obyyaromxcs, BbiIopaBLInX 3TOT
y4ebHbIN npeagmer.

Mpw U3y4eHUM SaHHOTO MOAYNA PEANN3YIOTCA U CUCTEMATUIUPYIOTCA BUAbI AEATENBHOCTU, HA OCHOBE KOTOPbIX
obecneumBaeTca AOCTUXKEHME NPeAMETHbIX U MeTanpeaMeTHbIX NJIaHUPYEMbIX Pe3y/ibTaToB 0byyeHus,
bopmmpyeTca ecTeCTBEHHOHAYYHAATPAMOTHOCTb: OCBOEHME HAayYHbIX METOA0B UCCNeA0BaAHUA ABNEHUN
NPUPOAbI U TEXHUKN, OBNAJEHNE YMEHUAMMN 0OBACHATL PU3NYECKME ABNEHUA, MPUMEHAA NOJYYEHHbIE 3HAHUA,
peLwaTb 3a4a4n, B TOM YMC/Ie KaYeCTBEHHbIE U SKCMEepPUMEHTaNbHbIE.

MPMHLMNUANLHO AEATENbHOCTHbIM XapaKTep AaHHOMO pasaena peannsyeTtca 3a CY4ET Toro, YTo obyyatowmecs
BbIMO/IHAIOT 3a4aHNA, B KOTOPbIX MM NpeanaraeTca:

Ha OCHOBE NOJIyYEHHbIX 3HAHMI PAacNO3HaBaTb M HAYYHO OOBACHATL PU3MYECKME ABIEHUA B OKPYIKAtOLLEN
npupoe 1 NoBceaHEBHOMN KU3HU;

MCNoNb30BaTb Hay4YHble METO4bl MCCNen0BaHNA ¢M3W-IeCKMX HBJ'IeHVIVI, B TOM YnUCne AnAa NnpoBEPKUN TMNOTE3 U
nony4vyeHumAa TeopeTn4eckmnx BbiBoa 0B,

06BACHATL Hay4HblE€ OCHOBbI Hanbonee BaXKHbIX ,CLOCTM)KGHMI‘Z COBpPEMEHHDbIX TeXHOI'IOI'MlZ, Hanpumep,
NPaKTN4eCKOro Ncnosib3oBaHMA Pa3IN4YHbIX NICTOYHUKOB SHEPTMN HAa OCHOBE 3aKOHa npesBpaweHna n
COXpaHeHnA BCeX N3BECTHbIX BUA0B SHEPTUN.

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA NPOrPAMMBbI NO ®USUKE HA YPOBHE OCHOBHOI'O OBLLIEFO
OBPA30OBAHMA

MN3yueHne $p13nKM Ha YpOBHE OCHOBHOMO 0bLero 06pa3oBaHuUsA HaMpPaBAEHO Ha AOCTUMNKEHME IMYHOCTHBIX,
MeTanpegMeTHbIX U NpeaMeTHbIX 06pa3oBaTe/ibHbIX Pe3yNbTaToB.

B pe3synbTaTe M3yyeHunn GU3NKM Ha YpOBHE OCHOBHOTO 0b6LLero obpasoBaHus y obyyatowerocs byayt
chopMMpoBaHbI CnesytolLMe IMYHOCTHbIE pe3yibTaTbl B YaCTU:

¢ 1) naTpMOTMUYECKOro BOCNUTAHUA:

e [l nposBneHne NHTepeca K UCTOPUN U COBPEMEHHOMY COCTOAHMIO POCCUMICKON GU3NYECKON HayKM;
e [l LEHHOCTHOE OTHOLIEHWNE K AOCTUNKEHUAM POCCUNCKUX YUYEHDBIX--DU3NKOB;

e 2) rpa)KAaHCKOro U AYXOBHO-HPABCTBEHHOrO BOCMMUTAHUA:

FOTOBHOCTb K aKTUBHOMY Y4YacTUIO B OOCYXAEHUM 06LLeCTBEHHO3HAUMMbIXU 3TUYECKUX npobnem,
CBA3AHHbIX C NPAKTUYECKMM MPUMEHEHUEM AOCTUNKEHUN GUIUKK;

e [ 0CO3HaHWE BaXHOCTU MOPA/IbHO--3TUYECKUX NMPUHLMMNOB B AEATENbHOCTU YYEHOTO;

e 3)3cTeTMYEeCcKOro BOCNUTAHUA:

. BOCMPUATUE ICTETUYECKMX KayecTB (M3MYECKOM HayKu: €€ rapMOHMYHOrO MNOCTPOEHWS, CTPOrOCTH,
TOYHOCTM, TAKOHUYHOCTY;

e 4) LEeHHOCTU Hay4YHOrO NO3HaHUA:

. OCO3HaHWE UEHHOCTU GU3NYECKOM HAYKM KaK MOLWLHOTMO WHCTPYMEHTA MO3HAHWSA MUPA, OCHOBbI
Pa3BUTMA TEXHOOIMUMN, BarKHENLLEN COCTAaBAAIOLLEN KYNbTYpPbl;



e [I pa3BuTME Hay4YHOM NH0BO3HATENBHOCTU, MHTEPECA K UCCNea0BaTeIbCKOM AeATEeNbHOCTY;

e 5) popmunpoBaHUA KyNbTypbl 340P0BbA U IMOLMOHANbHOTO 6narononyumns:

e [l oco3HaHWe LueHHOCTU 6e3onacHoro obpasa KM3HU B COBPEMEHHOM TEXHONOIMYECKOM MUPE, BAXKHOCTU
npasun 6e3onacHoro mnoBegeHMA Ha TPaAHCNOPTE, HA AO0pOorax, C 3/IeKTPUYECKMM U  TenioBbiM
obopynoBaHnemM B 4OMaLLIHUX YC/IOBUAX;

° chOpPMUPOBAHHOCTb HaBblka pedsiekcuun, nNprusHaHMe CBOEro NpaBa Ha OWMOKY M TAaKOro e npasa y
ApYroro 4enoBeKa;

e 6) TPyAOBOro BOCNUTAHUA:

e [J aKTMBHOE y4yacTue B PeleHnn NPaKkTUYEeCKUxX 3a4ad (B pamkax cembu, obpasoBaTelbHON OpraHn3aumm,
ropoga, Kpas) TEXHOJIOTMYECKOM U COLUMaNbHON HaNpPaBAEHHOCTU, TPEDBYOWMX B TOM Ymucie U GpU3NYecKmx
3HaHUI;

e [l MHTepec K NpakTUYEeCKOMY U3y4eHuto Npodeccmin, CBA3AHHbIX C PU3NKON;

e 7) 3KONOrMyecKoro BOCNUTAHUA:

e [ opuveHTaumnsa Ha NpUMeHeHne GU3NYECKUX 3HaHWUM ANs pelleHmnna 3a4a4 B 061acTy OKpy»KaloLLen cpeapbl,
NAAHUPOBAHMA MOCTYMNKOB U OLLEHKM UX BO3MOXKHbIX MNOC/AEACTBMIA ANA OKPYrKalOLWEN cpeapl;

e [ oco3HaHMe r/106a/1bHOro XapaKTepa 3KON0TMYECKUX NPO6IeM U NYTEN UX PELLUEHUS;

e 8) apanTauuu K U3MEHAILWUMCA YCI0BUMAM COLMUANIbHOM U NPUPOAHON cpeabl:

° noTpebHOCTb BO B3aMMOAENCTBMM MPU  BbINOSHEHUU UCCNEA0BAaHUMN WU MPOEKTOB (U3UYECKOM
HanpPaB/IEHHOCTU, OTKPbLITOCTb OMbITY U 3HAHUAM APYruX;

e [l noBblWeHNe YPOBHA CBOEN KOMNETEHTHOCTM Yepes NPaKTUYECKYO AeATENIbHOCTb;

e [ noTtpebHOCTb B pOPMMPOBAHUN HOBbIX 3HAHUI, B TOM Yyncie GopmMyanpoBaTb MAEN, MOHATUA, TMNOTE3bI
0 PU3nYECKNX 0ObEKTAX N ABNEHMUAX;

e [ oco3HaHMe aednunTOB COBCTBEHHbIX 3HAHUN U KOMMNETEHTHOCTEN B 061aCTN PU3NKK;

e [ nnaHMpoBaHWe CBOEro pa3BUTUS B NPUOBPETEHUN HOBbIX GU3NYECKUX 3HAHUN;

e [l cTpemsieHMe aHanM3MpPOoBaTb U BbISBAATb B3aMMOCBA3N NPUPOAbI, 06LWECTBA U SKOHOMUKM, B TOM Yucae
C UCNO/Ib30BaHNEM PU3MUYECKUX 3HAHUI;

. OLEHKa CBOMX AEWUCTBMA C YYETOM BAMAHUA Ha OKPYKAOLWYH cpeay, BO3MOMKHbIX r106anbHbIX
nocneacTsui.

METANPEOMETHbDIE PE3Y/IbTATbI

B pe3ynbTaTe ocBoeHMA Nporpammsl No ¢p13nKe Ha ypoBHE OCHOBHOrO 0obLero obpasoBaHus y obyyatouierocs
6yayT cbopMmnpoBaHbI MeTanpeaMeTHble pe3yibTaTbl, BK/OUYaloLMe No3HaBaTe /IbHble YHUBEPCa/bHbIe
yyebHble AeACTBUA, KOMMYHUKATUBHbIE YHUBEPCA/bHble YYebHble AeCTBUSA, PEryNaTUBHbIE YHUBEPCA/bHbIE
y4yebHble aelncTeus.

MNo3HaBaTenbHble yHUBEPCasbHble yuyebHble paeincTeua

basoBble noruyeckue AEVICTBMH:

®  BbIIBNATb M XapaKTepU30BaTb CYLLECTBEHHbIE NPU3HAKM 0OBEKTOB (ABNEHWI);



®  yCTaHaB/MBATb CYLLECTBEHHbIA MNpPU3HaK KaaccuduKaummn, OCHOBaHMA Ana obobuweHua wu
CpaBHeHUS;
®  BbIABAATb 3aKOHOMEPHOCTM W MNPOTMBOPEYMA B paccmaTpuBaemblx aKTax, JAaHHbIX W
HabAEHMAX, OTHOCALWMXCA K GUBNYECKUM ABNEHUAM;
®  BbIABAATb MPUYMHHO--CNEACTBEHHbIE CBA3M MPU U3YyYEeHUU GUIMYECKUX ABNEHUMA U MPOLLECCOoB,
Aenatb BblBOAbl C MCMO/Ib30BaHMEM AEAYKTUBHbIX WU WHAYKTUBHbLIX YMO3aK/IOYEHWUH, BbIABUraTb
rMNoTe3bl 0 B3aMMOCBA3AX GU3NYECKUX BEINYUH;
®  camocToATe/IbHO BblOMpaATb cnocob peweHna y4vyebHOM ¢uU3MYecKon 3agauMm  (cpaBHeHMe
HECKO/MIbKUX BapMaHTOB pelleHuna, Bblibop Hambonee noaxoaAawero C Y4ETOM CaMOCTOATENbHO
BblAENEHHbIX KpUTEpPMEB).

basoBble uccnepoBaTenbCckue AEeUCTBUA:

®  LCMNO/Ib30BaTb BONPOCHI KaK UCCNEeA0BATENbCKUN MHCTPYMEHT NO3HAHMA;
e NPOBOAWUTbL MO CAMOCTOATE/IbHO COCTaBJEHHOMY MNaHy OMNbIT, HEC/NOXHbIN  U3MYECKUIA
aKCNepumeHT, Hebosbloe uccnegoBaHne GU3NYECKOro ABAEHMUS;
®  OUEHMBATb Ha MNPUMEHMMOCTb W [OCTOBEPHOCTb MHPOPMAUMIO, MNONYYEHHYIO B Xo4e
nccnenoBaHUA UAN SKCMEPUMEHTA;
e camocTtosTenbHo ¢opmMmynnpoBatb 0606UEHNA M BbIBOAbI MO pe3ynbTaTam MNpoBeAEHHOro
HabnAeHUs, onbiTa, UCCNEeA0BaAHUS;
®  NPOrHO3MPOBaTb BO3MOXKHOE AanbHelillee pa3BUTUE PU3NYECKUX NPOLLECCOB, a TaKXe BblABUraTb
npeAnonoXeHns ob Ux pasBUTUKN B HOBbIX YC/I0BUAX U KOHTEKCTaXx.

Pabora c unpopmauymeii:

®  NPUMEHATb Pas3INYHble METOAbl, MHCTPYMEHTbI MU 3anpocbl NpU NMoucke M otbope MHbOpMaLmn
WKW JAHHBIX C YY4ETOM NpeanoXKeHHoM yyebHol dursmyeckon 3agaum;
®  QHa/NM3MPOBATb, CUCTEMATU3INPOBATb M MHTEPNPETUPOBATb MHOOPMALMIO PA3UYHBLIX BUAOB U
dopm NpencTaBneHus;
®  CaMOCTOATENbHO  BblIOMpPaTb  ONTUMaAbHytO  GOpPMYy  NpPeAcCTaBNeHUs  UHPopMauun  w”
WNNIOCTPUPOBATL PELUAEMble 33434N HEC/IOXKHbIMU CXeMaMW, AMArpaMMamu, UHOW rpadUKon U KX
KOMBUMHaUMamu.

KommyHMKaTUBHbIE YHUBEpPCaNbHble yuebHble geicTBun:

e B XxoAe obcyxaeHWs y4ebHOro maTepuana, pe3ynbTaToB 1abopaTopHbiX PAabOT M MNPOEKTOB
3a/1aBaTb BOMPOCHI MO CyLLECTBY OOCYXKA3aeMOMN TEMbI U BbICKa3blBaTb MAEWN, HALENEHHbIE Ha peLleHne
3a/iauM 1 nogaep:kaHue bnaroxkenatenbHOCTU 06LLEHMS;

®  COMOCTaB/NATb CBOM CYXAEHMA C CYXOEHUAMW APYrMX Y4YacTHWMKOB Auanora, obHapyKmBaTb
pasainyme n cXxoaCTBO NO3NLMNIA;

®  BbIPaXKaTb CBOK TOYKY 3PEHUA B YCTHbIX U MMCbMEHHbIX TEKCTAX;

e nyb/MYHO npeacTaBNATb pPe3ynbTaTbl BbINOJHEHHOTO ¢GU3NMYECKOro OnbiTa (3KCNEPUMEHT],
nccnefoBaHUA, NPOEKTa);

®  MOHMMATb U UCMONb30BaTb NPEUMYLLECTBA KOMAHAHOW U MHAMBUAYAIbHOW paboTbl NpU peLleHnm
KOHKpeTHOoM dunsnyeckoi npobaemsl;

®  MNPUHMMATb LLeAN COBMECTHOMN AeATEe/IbHOCTM, OPraHW30BbIBATb AENCTBUA NO €€ AOCTUNKEHUIO:
pacnpenenatb ponau, obcyxaaTb Npoueccbl U pesyabTaTbl COBMECTHOM paboTbl, 0606w aTb MHEHUA
HECKONbKUX Nt0AEelN;

®  BbINOJIHATb CBOI YacCTb PaboTbl, AOCTUTaA KAYeCTBEHHOrO pe3y/bTaTa MO CBOEMY HaNpPaB/AEHUIO U
KOOPAMHMPYA CBOW AEUCTBUA C APYTMMU YNEHAMN KOMaHAbI;



®  OUEHMBATb KayecTBO CBOEro BKAaZa B OOWMMA NPOAYKT MO KPUTEPUAM, CaMOCTOATENbHO
CHOPMYNIMPOBAHHBIM YY4AaCTHUKAMM B3aMMOAENCTBUSA.

PerynatusHble yHUBepcanbHble yuebHble geicTeuma

Camooprauuaau,uﬂ:

®  BbIABAATb NPO6IEMbI B YKM3HEHHbIX U YY4EOHbIX CUTYaLMAX, TPEOYOWMX ANA peweHna pusnyecknx
3HaHWUA;
®  OpPWMEHTMPOBATLCA B PA3/NIMYHbLIX MOAXO4aX MPUHATMA pPeweHuin (MHOMBUAYaNnbHOe, MPUHATUE
peleHns B rpynne, NPUHATUE PeLleHN rpynnom);
®  CaMOCTOATE/IbHO COCTaBAATb afOPUTM pelleHns GUanyeckom 3afadum UaM NaaHa UccnesoBaHmaA C
YY4ETOM MMEILWUXCA PEeCcypcoB M COBCTBEHHbIX BO3MOMHOCTEW, aprymeHTMpOBaTb Npegnaraemble
BAPWAHTbI peLleHnit;
e  nenaTb BbIOOP 1 6paTb OTBETCTBEHHOCTb 33 pPELIEHUe.

CaMOKOHTPO/Ib, SMOLIMOHA/IbHbBIN UHTENNIEKT:

e  [1aBaTb aZleKBATHYIO OLEHKY CUTyauuu 1 npegnaraTb NaaH eé M3meHeHus;

e  0ODBACHATb MPUYMHBI AOCTUNKEHUA (HELOCTUXKEHMA) Pe3yNbTaToB AEeATENbHOCTM, AaBaTb OLEHKY
npuobpeTéHHOMY ONbITY;

e BHOCMTb KOPPEKTMBbI B [AeATeNbHOCTb (B TOM uucae B XOZ BbINOAHEHUA ¢U3MYecKoro
MUCCNeL0BaHUA  WAM  MNPOEKTa) Ha OCHOBE HOBbIX OOCTOATENLCTB, W3MEHMBLUMXCA CUTYaUWUN,
YCTAHOB/IEHHbIX OLWMOOK, BOSHUKLINX TPYAHOCTEN;

e  OUEHMBATb COOTBETCTBME pPe3y/bTaTa LEeNn U YCAOBUAM;

e cTaBuTb cebAa Ha MecTo APYroro YenoBeKa B Xo4e CNopa MAM AMCKYCCMM HA HAyyHylo Temy,
MOHMMaTb MOTUBbI, HAMEPEHUA U IOTUKY A4PYrOro;

e pM3HaBaTb CBOE NPaBO Ha OWMBKY Mpu pelweHnn GU3MYECcKMX 33434 UAN B YTBEPNKAEHUAX Ha
Hay4YHble TEMbI U TaKOEe e NPaBo APYroro.

NPEOMETHbDIE PE3Y/IbTATbI

K KoHLy 0byyeHus B 7 Knacce npeameTHble pe3ynbTaTbl Ha 6a30BOM YPOBHE [0/IKHbI OTPaXKaTb
chopMUPOBAHHOCTL Yy 0BYyYatOLWMXCA YMEHUIA:

®  1CNO/Nb30BaTb MNOHATMA: U3MYECKUE W XMMUYECKME ABNEHMA, HabnogeHWe, 3KCNEePUMEHT,
MoZenNb, rMnoTesa, eAuHULbl GU3NYECKUX BENNYMH, aTOM, MOJIEKYNA, arperaTHble COCTOSHMSA BeLLecTsa
(TBEpLOe, Kmakoe, razoobpasHoe), MexaHW4yeckoe [ABuKeHMe (paBHOMEpPHOe, HepaBHOMEpPHOE,
NPAMONMHENHOE), TPaeKTopua, paBHoAelcTByoWwan cuna, gedopmauunsa (ynpyras, naactmyeckas),
HEeBEeCOMOCTb, COObLLatoLLIMecs cocyabl;

e  pasnuuatb ABneHuA (anddysuna, Tennosoe ABUNKEHUE YACTUL, BELLECTBA, PABHOMEPHOEe ABUXKEHME,
HepaBHOMEpPHOE [ABUMKEHWe, UWHepuusa, B3aummoaencTsMe Ten, paBHoBecMe TBEPAbIX Ten ¢
3aKpennéHHOM OCbi0 BpalleHUs, nepefadva AaBneHUA TBEPAbIMWU TelaMW, XUOKOCTAMW U rasamm,



atTMocdepHoe AaBfeHWe, NnaBaHue Tes, NPEBPALLEHMA MEXaHUYECKOM 3HEeprumn) no OMUCaHUI0 KX
XapaKTepHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYOLWMNX AaHHOE GU3MYECKOE ABNEHUE;

®  pacnosHaBaTb NPOABAEHME U3YYEHHbIX GU3NYECKUX ABNEHUI B OKPYKAIOLLEM MUPE, B TOM YuC/e
du13nyeckme ABNEHUA B MNPUPOALE: NMPUMEPbl ABUMKEHUA C PA3/IMYHBIMU CKOPOCTAMM B KMUBOW W
HeXXMBOW Npupoae, AEUCTBME CUbI TPEHUA B NPUPOLE U TEXHWUKE, BAUAHUE aTMOCHEPHOro AaBNEHUA
Ha YXMBOM OpPraHn3m, naaBaHue polb, pbluyary B Tese YenoBeKa, NPU 3TOM NepeBOAUTb NMPAKTUYECKYIO
3aZa4yy B y4ebHylo, Bbl4eNATb CyLLEeCTBEHHbIE CBOMCTBA (MPU3HAKK) GU3NYECKUX ABEHWI;

®  OMUCbiBaTb M3y4YeHHble CBOMCTBA Ten U GU3NYecKMe ABAEHUSA, UCNONb3YA GU3MYECKME BEINYUHDI
(macca, 06bEM, NNOTHOCTb BELLECTBA, BPEMSA, NyTb, CKOPOCTb, CPEAHAS CKOPOCTb, CMAA YNPYrocTh, Cuna
TAXKECTU, BEC TeNa, CMNa TpeHua, AaBneHune (TBEpAOro Tena, XUAKOCTH, rasa), BbiTa/KMBalOLWLAA CUNa,
MexaHu4yeckaa paboTa, MOLLHOCTb, M/IEYO CUAbl, MOMEHT CUAbl, KO3QPUUMEHT NONE3HOTO AENCTBUA
MEXaHU3MOB, KMHETMYeCKaa M MOTeHUMaNbHAA 3SHeprus), nNpu OMNUCaHMM MPaABUAbHO TPAKTOBATb
OUBNYECKUIA CMbICA UCMOJIb3YEMbIX Be/MUYMH, MX 0O03HAYeHUs U eanHUUbl GUBNYECKUX BEAMYMH,
HaxoauTb GopMybl, CBA3bIBAOWME AAHHYIO GUINYECKYIO BENNYMHY C APYTMMW BEANYMHAMM, CTPOUTL
rpaduKmM U3y4yeHHbIX 3aBUCUMOCTEN GU3NYECKUX BEINYNH;

®  XapaKTepu3oBaTb CBOMCTBA Ten, GU3MYECKME ABIEHMA U NPOLECCHI, UCNONb3YA NPABUAA CAOKEHUA
cun (BOONb oAgHOW Npsimon), 3aKOoH [yka, 3aKoH [MackandA, 3aKoH Apxumegda, NpasBuo pPaBHOBECUS
pblyara (6710Ka), «30/10TOE NPABMUIO» MEXAHWUKM, 3aKOH COXPAHEHUA MEXAaHUYECKOM SHEPTUM, NPU STOM
[aBaTb C/I0BECHYI0 GOPMYNMPOBKY 3aKOHA U 3aNMUCbIBATb €F0 MaTEMATUYECKOE BbIPAXKEHNE;

e  06bACHATb PU3NYECKME ABNEHMA, NPOLLECChI U CBOMCTBA TE/, B TOM YMC/E N B KOHTEKCTE CUTYyau Ui
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BblABAATb MNPUYMHHO--CNEACTBEHHbIE CBA3W, CTPOUTL
06bACHEHWE U3 1-2 NOrMYECKUX LWaroB ¢ oNopon Ha 1-2 M3y4YeHHbIX CBOMCTBA PU3MYECKUX ABNEHUN,
d13MYECKMX 3aKOHA UM 3aKOHOMEPHOCTU;

® pewaTb pacyéTHble 33a4a4n B 1-2 [eNCTBMA, UCNONb3yA 3aKOHbl M GOpPMy/bl, CBA3bIBAKOLIME
du3MYecKMe BENMYMHbI: HA OCHOBE aHanM3a YC/0BMA 33aZauynM  3anucbiBaTb KpaTKoe YCnoBue,
noAcCTaBAATb GU3MYECKME BeNUYMHbI B GOPMYNbl M NPOBOAMTL PACYETbl, HAXO4UTb CMPaBOYHblEe
AaHHble, HeobXoAUMblEe ANA peLeHMA 33434, OLEeHUBATb PEAIMCTUYHOCTb NOSYYEHHON PU3nyecKkomn
BE/INYUNHDI;

®  pacnosHaBaTb NPoObGAEMbl, KOTOpPble MOMHO PpewunTb MpPU NOMOLWM GU3MYECKUX METOAOB, B
ONUCaHMM UCCNEAOBAHUA BbLIAENATb NPOBEPSEMOE MNPeANnosioXKeHNe (rMnoTesy), pasanyatb WU
MHTEPNPEeTUPOBATb NOJIYYEHHbIN pPe3yibTaT, HAaXoAUTb OWKMOKKM B XO4e ONbITa, AeNaTb BbIBOAbI MO €ro
pe3y/ibTaTam;

® MpoOBOAUTb OMbITbl MO HabNOAEHUID OOUBUYECKUX ABNEHUA WU PU3MYECKUX CBOWCTB Ten:
dopmynnpoBaTb NpoBepsieMble  NPennoNoXKeHusA, cobupaTb YCTAaHOBKY W3  MNpeaNoXKeHHOro
060py0BaHMA, 3aMMUCbIBATb XO4, ONbITa U GOPMYANPOBATL BbIBOAbI;

®  BbINOMHATb NpPAMblE W3MEPEHUA PACCTOAHMA, BPEMEHM, Maccbl Tena, O6bEMA, CUAbl U
TemnepaTypbl C MCNO/Ib30OBAHMEM aHA/NOroBbIX WM UMPPOBbLIX NPMOOPOB, 3anMCbiBaTb MNOKasaHMA
npnbopoB. ¢ y4ETOM 3a4aHHON abCONOTHOMN NOrPELIHOCTU U3MEPEHUN;

®  NpoBOAUTbL MUCCNeAOBaHME 3aBUCMMOCTM OAHOM  (U3BMYECKOM BEANYMHbI OT Apyron c
MCMONb30BaHMEM MPAMbIX M3MEPEHUN (3aBUCMMOCTM MNYTU PABHOMEPHO ABMNKYLLEroca Tena oT
BPEMEHU ABUNKEHMA TENA, CUbl TPEHUA CKO/IbXKEHMA OT BECa Tena, Kayectsa 06paboTKM NoBepxHOCTEN
TEN U HE3ABMCUMMOCTU CUJIbl TPEHWA OT NIOLWAAN CONPUKOCHOBEHUA TEN, CU/bl YNPYTOCTU OT YA/ IMHEHUA
NPYKWHbI, BbITaNKMBatOLWLEN CUbl OT 06 bEMA NOrPYKEHHOM YaCTW Tena U OT NJIOTHOCTU KUOKOCTU, eé
HEe3aBMCUMMOCTU OT NJIOTHOCTM Tena, oT FNyb6MHbI, Ha KOTOPYIO MOFPYXKEHO Te/0, YCA0BUW NNaBaHWA Ten,
YyCNoBUA paBHOBECMA pbl4ara M 6J0KOB), y4acTBOBATb B MJaHMPOBaAHUM y4ebHOro MccnenoBaHMsA,
cobupaTb YCTAHOBKY W BbINONHATb M3MEPEHUs, creaysa nNpegNoXeHHOMY naaHy, ¢GUKCMpoBaTb



pe3ynbTaTbl MNOJIYYEHHON 3aBUCMMOCTU GU3MYECKMX BEIMYMH B BUAE MNPEANONKEHHbIX Tabauu, U
rpadu1KoB, AenaTb BbIBOAbI MO pe3ynbTaTaM UCCAeL0BaHUA;
®  NPOBOAUTb KOCBEHHbIE M3MEPEHUA OU3MYECKMX BENMYMH (NNOTHOCTb BELLECTBA XUAKOCTU U
TBEPAOro TeNa, CMNA TPEHMA CKONbXKEHWUA, AaBNeHWE BO34YXa, BbITaIKMBAOLLAA CUNA, AENCTBYOLLAA HA
NOFPY)KEHHOE B XWAKOCTb TENO, KOIPPULMEHT NONE3HOTO AEUCTBMA NMPOCTbIX MEXAHW3MOB), Caeays
NPeaNoXeHHOM UHCTPYKLMU: NPU BbINONHEHUU U3MEPEHMN COBMPaTb IKCNEPUMEHTA/IbHYHO YCTAHOBKY
1 BbIYUCAIATb 3HAYEHME NCKOMOM BE/INYMHDI;
e cobnopaTtb npaBmaa TexHUKM 6esonacHocTu Npu paboTte c nabopatopHbiM 060pyAOBaAHUEM;
®  YKasblBaTb NPUHLMMbI AENCTBUA NPUOOPOB WM TEXHUYECKMX YCTPOMCTB: BECbl, TEPMOMETP,
AMHaMOMETp, coobulatowmeca cocyabl, bapomeTp, pblyar, MNOABUXKHbIA W HEMOABUXKHbLIA ONOK,
HaK/MIOHHaA NJIOCKOCTb;
®  XapaKTepu30BaTb NPUHLMMbI AENCTBUA U3YYEHHbIX MPUOOPOB U TEXHUYECKMUX YCTPOMUCTB C ONOPOM
Ha WX onucaHusa (B TOM yucne: NOALWMMNHUKK, YCTPOWCTBO BOAONPOBOAA, MMAPABIMYECKMIA Npecc,
MaHOMETP, BbICOTOMEP, MOPLUHEBON HACOC, aPEOMETP), UCMONb3YA 3HAHMA O CBOMCTBAX GU3MUYECKUX
ABNEHUI U HeobxoAnMble GU3MYECKME 3aKOHbI U 3aKOHOMEPHOCTY;
®  NpuBOAUTbL NPUMepbl (HaxoAuUTb WHOPOPMaLMIO O Npumepax) NPAKTUYECKOTrOo WMCMO/b30BaHMUA
dM3NYECKMX 3HAHMI B NOBCEAHEBHOM XMU3HW pns obecrnevyeHns 6e30macHOCTU npu obpalieHun c
npubopamMm ” TEXHUYECKMMMU YCTPOMCTBAMM, COXPAHEHUA 3[0p0BbA WU COBAOAEHUA HOPM
3KOJIOFMYECKOro NOBeAEHNA B OKPYKatoLLel cpeae;
®  ocywecTtBaATb OTOOP WCTOYHWMKOB MHOpMaumm B UHTepHeTe B COOTBETCTBUM C 33[aHHbIM
MOWMCKOBbIM 3aMpOCOM, Ha OCHOBE MMEIOLLMXCA 3HAHUIM U NYTEM CPAaBHEHUA PaA3/INYHbIX UCTOYHUKOB
BblAENATb MHPOPMALMIO, KOTOPasA ABAAETCA NPOTUBOPEYNBOMN UM MOXKET ObiTb HEAOCTOBEPHO;
®  MCNO/Mb30BaTb MPWU  BbIMONHEHUM  Y4eOBHbIX 33Z4aHUIM  HaAy4YHO--MOMNYAAPHYIO  UTEpaTypy
dV13MYECKOro coaep’kaHma, CnpaBoOYHble MaTepuanbl, pecypcbl cetu WMHTepHeT, BnageTb Npuémamu
KOHCMEKTUPOBAHUA TEKCTA, Npeobpa3oBaHNA MHGOPMALMU U3 OAHON 3HAKOBOM CUCTEMbI B APYTYiO;
e  Co34aBaTb COOCTBEHHbIE KPATKME NMUCbMEHHbIE M YCTHblE CO0bLLEHNA HA OCHOBE 2—3 UCTOYHUKOB
MHPopMaunm GU3NYECKOTO COAEPKAHUA, B TOM uucie nybnmMyHo penaTb KpaTkue coobuieHua o
pe3ynbTaTax MPOEKTOB WUAM YYebHbIX MCCNeA0BAHWUM, NMPU 3TOM FPAMOTHO MCMNO/Ib30BaTb WM3YYEHHbIM
NOHATUIHBIM annapaT Kypca GpU3NKKM, CONPOBOXKAATb BbICTYMN/IEHME Npe3eHTaumel;
®  [pwW BbINONHEHUN y4ebHbIX NMPOEKTOB U UCCNeAOBaHUI pacnpeaenatb 06a3aHHOCTM B rpynne B
COOTBETCTBMW C MOCTABN€HHbIMW 33Za4aMu, CeAUTb 33 BbIMOJIHEHMEM NAAHaA AENCTBUMNA, afeKBaTHO
OLEeHMBATb COOCTBEHHbIM BKAa4 B AeATeNbHOCTb pynnbl, BbICTPAaMBaTb KOMMYHWUKATUBHOE
B3aMMOZENCTBUE, YYUTbIBAA MHEHWNE OKPYKAOLWMX.
K KoHuUy 0by4yeHunA B 8 Knacce npeamMeTHble pe3y/ibTaTbl HA 6a30BOM ypPOBHE A0/KHbI OTPaXKaTb
chOPMUPOBAHHOCTb Y 06YYaIOLLINXCA YMEHWIA:

®  1CMO/Ib30BaTb MOHATUA: Macca U pPasmepbl MOJIEKY/, TEMIOBOE ABUXKEHME aTOMOB U MOJIEKY,
arperaTHble COCTOAHMA BELLeCTBa, KPUCTaNAMYyeckMe W amopdHble Tena, HaCbIWEHHbIN WU
HEHACbILLEHHbIN Nap, BAAXHOCTb BO34yXa, TeMMepaTypa, BHYTPEHHASA dHEprua, Tens0BOM ABUraTeNb,
9N1EMEHTAPHbIA  3NEeKTPUYECKUA  3apsf, 3S/IEeKTPUYECKOe Mone, NPOBOAHUKU WU OUINEKTPUKK,
NOCTOAHHbIN 3N1EKTPUYECKUI TOK, MarHUTHOE MNoJE;

®  pa3nuyaTtb ABNEHMA (TENNOBOE paclIMpeHne U CkKaTue, Tensonepesada, TeNN10BOE PaBHOBeCHE,
CMauyMBaHue, KanuaiAapHble ABNEHUA, WUCNapeHWe, KOHAEHCAuuAa, NnaBleHue, KpUCTanausauma
(oTBEPAEBAHME), KMNeHWe, Tensonepefava (TeNNONPOBOAHOCTb,  KOHBEKUMA,  WU3/ydYeHue),
9NEeKTpM3aLmA Ten, B3aMMOLENCTBME 3apAL0B, AeNCTBUA 3/TIEKTPUYECKOTO TOKA, KOPOTKOE 3aMblKaHUe,
B3aMMOAENCTBUE MArHUTOB, AENCTBME MArHUTHOMO MOAA HA NPOBOAHMK C TOKOM, 3/1EKTPOMArHUTHas



MHAOYKLUMA) NO ONUCAHMIO UX XapPaKTEPHbIX CBOMCTB U Ha OCHOBE OMbITOB, AEMOHCTPUPYIOWMNX AaHHOE
du13nyeckoe ABNEHME;

®  pacnosHaBaTb NPOABAEHME U3YYEHHbIX GU3NYECKUX ABNEHUI B OKPYKAIOLLEM MUPE, B TOM YuC/e
du13nyeckme ABNEHUA B MPUPOAE: NMOBEPXHOCTHOE HATAXKEHWE U KanuUANApHble ABNEHUA B NPUPOAE,
Kpuctannol B npupoge, nsnydyeHme ConHua, 3amep3aHuMe BOALOEMOB, MOpcKMe 6pu3bl, obpasoBaHue
pOCbl, TYMaHa, UHEeA, CHera, 3NeKTPUYeCcKme ABNEHUA B aTmochepe, 3IEKTPUYECTBO KMBbIX OPraHM3MOB,
MarHuTHoe nose 3emnu, gpend NoAOCOB, POAb MArHUTHOIO MOAA OAA XU3HM HA 3emne, NonApHoe
CUAHWE, NPU 3TOM MepPeBOAMUTb NPAKTUYECKYHO 3a4a4y B y4ebHyI0, BblAeNATb CyLLeCTBEHHble CBOMCTBA
(npu3HaKn) prsmyeckux aBneHuin;

®  ONUCbiBaTb U3y4YeHHble CBOMCTBA TeN U GU3MYECKME ABNEHUA, UCNOb3YA GU3NYECKME BENUUYUHDI
(TemnepaTtypa, BHYTPEHHAA 3HEPrus, KOAMYECTBO TeNn/aOTbl, YAEe/NbHaA TENNOEMKOCTb BeLLeCcTBa,
yAeNnbHas TennoTa NAaBAEHWA, yAeNbHaA TensaoTa napoobpa3oBaHuA, yAenbHaa TennoTa CropaHuA
TONAMBaA, KO3OPULMEHT NONE3HOrO AENCTBMA TEMNOBOM MaLUWHbI, OTHOCUTE/IbHAA BNAAXKHOCTb BO34yXa,
NEeKTPUYECKMA 3apAh, CUNA TOKA, INEKTPUYECKOe HamnpsaXKeHwe, CONpOoTMBAEHWE MPOBOLAHMKA,
yOenbHoe CconpoTUBAEHWE Bel,ecTBa, paboTa M MOLWHOCTb 3/IEKTPMYECKOrO TOKa), Npu OnUcaHuUm
NPaBWIbHO TPaKTOBaTb (PU3UYECKUA CMbICA WCMONb3YEMbIX BEAWYMH, OBO3HAYEHUMA WU eaUHMULbI
dM3NYECKMX BENNUYUH, HaxoaUTb GOPMYAbl, CBA3bIBAOLWME AAHHYIO GU3MYECKYIO BENUYUHY C APYTUMM
BE/IMYMHAMM, CTPOUTb rPadUKN N3YYEHHbIX 3aBUCUMOCTEN GU3UYECKUX BENNYMH;

®  XapaKTepu3oBaTb CBOMCTBA Ten, ¢GU3MYECKMe ABNEHUA W MPOLECCbl, MCMNONb3yA OCHOBHblE
NONOXKEHNSA MONIEKYNAPHO--KUHETUYECKOWN TEOPUM CTPOEHMA BELLECTBA, MPUHLMM Cynepnosnummn nonemn
(Ha KayecTBEHHOM YpPOBHE), 3aKOH COXpPaHeHMUA 3apaaa, 3aKoH Oma A4nA yyacTKa wenu, 3aKoH xoyna—
JleHua, 3aKOH COXpaHeHMA SHepPruun, NP 3TOM aBaTb CIOBECHYIO GOPMYIMPOBKY 3aKOHA M 3aNMUCbIBATb
€ro MaTeMaTUYECKOE BbIPAXKEHUE;

e  00bACHATL ¢U3MYECKMEe NpPOLLeCcCbl M CBOMCTBA TesA, B TOM YMCAE M B KOHTEKCTE CUTyauui
NPaKTUKO-OPUEHTUPOBAHHOIO  XapaKkTepa: BbIABAATb MNPUYMHHO-CNEACTBEHHbIE CBA3M, CTPOUTL
06bsAcCHeHWe M3 1-2 NOrMYeCcKUX Waros ¢ onopon Ha 1-2 u3yyeHHbIX CBOMCTBA PUIMYECKUX ABAEHUN,
$13MYECKMX 3aKOHOB M/ 3aKOHOMEPHOCTEN;

® pewaTb pacyéTHble 33aga4n B 2—3 [eNCTBMA, UCNONb3yA 3aKOHbl M GOpPMy/bl, CBA3bIBAKOLME
¢du13MYecKkme BeIMYMHbI: HA OCHOBE aHa/IM3a YC/I0BMA 334341 3anNMCbiBaTb KPATKOE YC/0BME, BbISBAATD
HeAO0CTaTOK AaHHbIX AN pelleHMA 33a4a4u, BblbMpaTb 3aKOHbl U opmynbl, Heobxoaumblie pgns eé
pelweHnsa, NpoBOAMTb PACYETbl U CPaBHWBATb MOJlyYEHHOE 3HAYeHWe @U3INYECKON BEeNYUHBI C
N3BECTHbIMU AAHHbBIMU;

e  pacnosHaBaTb MPO6GAEMbI, KOTOpPble MOXHO pPeWwuTb MNpu NOMOWM GUINYECKMX METOAOB,
MCMONb3yA OMNUCAHWE WCCNenO0BaHUA, BbIAENATb MNPOBEPAEMOe MPeANno/IOKEHNE, OLUEHUBATL
NPaBWU/IbHOCTb NOPAAKA NPOBEAEHMA UCCAEA0BAHUA, AENATb BbIBOAbI;

®  NpPOBOAWUTb OMbITbl MO HabnwaeHU GU3MYECKUX ABNEHUN UAM GU3MYECKUX CBOWCTB Ten
(KanunnapHblie ABNEHMA, 3aBUCMMOCTb AaBNEHWA BO3AyXa OT ero ob6béma, TemnepaTypbl, CKOPOCTU
npouecca OCTbIBaHUA M HArpeBaHWA NpW U3/JyY4eHUM OT UBeTa u3nyyawowen (noriowatoulen)
NOBEPXHOCTU, CKOPOCTb UCMAPEHUA BOAbI OT TEMMNEPATYPbl XUAKOCTU U NAOWAAM €€ MOBEPXHOCTH,
9NEeKTpM3aumMa Ten U B3aUMOAEWNCTBME 3SNEKTPUYECKUX 3apAAO0B, B3aUMOAEWCTBME MOCTOAHHbIX
MarHMTOB, BW3yanu3aLumMa MArHUTHbIX NOJIeN MOCTOAHHbIX MArHUTOB, AEMCTBMA MArHWUTHOrO NO/A Ha
NPOBOAHMK C TOKOM, CBOMCTBA 3/IEKTPOMArHWTa, CBOWMCTBA 3/1EKTPOABUraTENS MOCTOAHHOIO TOKA):
dopmynnpoBatb npoBepAemble  NPeAnoNoXKeHuAa, cobupaTb YCTaHOBKY M3 MNpPeANOXKEHHOro
060py0BaHMA, ONUCbIBATb X0 ONbiTa U GOPMYIMPOBaTh BbIBOAbI;



®  BbINONHATL NPAMbIE U3MEPEHUA TEMMNEPATYPbl, OTHOCUTENbHON BIAXKHOCTM BO34yXa, CU/bl TOKA,
HanpAXeHWsa ¢ NCNONb30BaHWEM aHAIOrOBbIX NPUOOPOB N JATYMKOB GPUINYECKMX BEIMYMH, CPABHMBATD
pe3ynbTaTbl U3AMEPEHUN C Y4ETOM 3343aHHON abCONOTHOM NOrPeLIHOCTH;
®  NpPOBOAWUTbL WCCNEAOBaHWE 3aBUCMMOCTM OAHOW GU3MYECKOM BeNMYUMHbI OT Apyroh C
MCNONb30BaHMEM MPAMbIX M3MEPEHWUIt (3aBUCMMOCTb COMPOTMBAEHUA MPOBOAHWUKA OT €ro AJ/INHbI,
NAoWaan NOMepeyHoOro CeYeHWs U yAEeNbHOro COMPOTUBNEHWUA BELLECTBA NPOBOAHWMKA, CWU/bl TOKaQ,
nayuiero yepes NpoBOAHMK, OT HAMPAMKEHUA Ha MPOBOAHMUKE, UCCNef0BaHUE NOCNEAO0BATENBHOMO U
napannenbHOro CoeaAMHEHWN NPOBOAHWKOB): MNAaHMPOBATb MUCCAeAOBaHWE, cobuMpaTb YCTAaHOBKY U
BbINONHATL M3MEPEHUA, cneays NpesioXeHHOMY nnaHy, (UMKCMPOoBaTb pe3y/bTaTbl MOJYYEHHOM
3aBMCMMOCTM B BMAE Tabauu, 1 rpaduKos, AenaTb BbIBOAbI NO pe3y/ibTaTaM UCCAe[0BaHUS;
®  NPOBOAUTb KOCBEHHblEe M3MepeHUA U3MYECKUX BENWUYUH (yAenbHaa TenNOEMKOCTb BELLECTBa,
COMPOTMB/IEHME NPOBOAHMKA, PaboTa M MOLLHOCTb 3/IEKTPUYECKOrO TOKA): MNIAHUPOBATb U3MEPEHMUA,
cobupaTb 3SKCNEPUMEHTA/IbHYKO YCTAaHOBKY, c/leaya NPeAsIOKEHHOM WHCTPYKUMK, U BblYUCAATb
3Ha4YeHWe BENINYUNHDI;
e cobntopatb NpasBuia TeXHUKM 6e3onacHocTn Npu paboTte c nabopatopHbiM 060pyaA0BaHNEM;
®  XapaKTepu3oBaTb MNPUHLMNbI AEACTBMA U3YYEHHbIX MPUOOPOB N TEXHUYECKMX YCTPOMCTB C ONOPOM
Ha MUX ONMCcaHMA (B TOM YMUCne: CUCTEMA OTOMNJIEHUA AOMOB, TMIPOMETP, NapoBas TypbuHa, amnepmeTp,
BONIbTMETP, CYETUMK I/IEKTPUYECKON 3IHEPrUU, 3NEKTPOOCBETUTENbHbIE NPMOOpPbLI, HarpeBaTesibHble
anekTponpubopbl (MpMmepbl), 3NEKTPUYECKMEe NpPefoXPaHUTENN, INEKTPOMArHWUT, 3N1eKTpoaBuraTesb
NOCTOAHHOIO TOKa), UCMO/Ib3ysi 3HAHUA O CBOMCTBAX PU3MUYECKUX ABNIEHUI N Heobxogumble dusnyeckme
3aKOHOMEPHOCTH;
®  pacnosHaBaTb MNPOCTble TEXHUYECKME YCTPOMCTBA U U3MepuUTesSibHble NPUOOPbI MO CXemam u
CXEMATUYHBIM PUCYHKaM (KWAKOCTHbIA TEPMOMETP, TEPMOC, NCUXPOMETP, TMIPOMETP, ABUraTesnb
BHYTPEHHErO0 CropaHWsA, 3/1EKTPOCKON, PEeOoCTaT), COCTaBAATb CXEMbl 3SNEKTPUYECKMX Lenen c
nocnenoBaTesibHbIM U MapaniefibHbiIM COeAMHEHMEM 3/1EMEHTOB, PA3NNYan YC/0BHble 0603HaYeHUs
3/1€eMEHTOB 3/1EKTPUYECKUX Lene;
®  MpuMBOAUTL NpPUMepbl (HaxoAUTb WMHPOPMAUMIO O MNpPUMepax) MPaAKTUYECKOro MCMOo/ib30BaHUA
d13nYecKMX 3HaHUI B NOBCEAHEBHOM XMU3HW ana obecnevyeHnsa 6e3onmacHocTM npu obpalieHun c
npubéopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHMA 340p0BbA W cobaogeHna Hopm
9KONOTMYECKOro NOBEAEHMA B OKPYKAIOLLEN CPesE;
®  OCYWeCTBAATb MOWUCK WHPOPMaLMM PUBNYECKOTO COAeprKaHUA B WMHTepHeTe, Ha OCHOBe
MMEIOLNXCA 3HAHUMA U NYTEM CPABHEHMA AOMONHUTENbHbIX MCTOYHWKOB BbIAENATb MHOOPMaLMIO,
KOTOpan ABNAETCA NPOTUBOPEUNBOM UAN MOXKET BbITb HEAOCTOBEPHOW;
®  UCMO/b30BaTb MPW  BbIMONHEHUM  Y4YEOHbIX 33ZaHUIM  HaAy4YHO--MOMNYAAPHYIO  UTEpaTypy
dM3nYecKoro copepkaHuA, CNpPaBoOYHble MaTepuasbl, pecypcbl ceTu WMHTepHeT, BnadeTb Npuémamu
KOHCMEeKTUPOBAHUA TeKCTa, NpeobpasoBaHnA MHPOPMaLMM U3 OAHOWM 3HAKOBOM CUCTEMDI B APYIYIO;
e  co3A4aBaTb COOCTBEHHbIE MUCbMEHHbIE U KPaTKMe YCTHble coobuieHna, 0606wwas nHpopmauuio ns
HECKONbKUX NCTOYHMKOB GU3MYECKOro COAEpKaHUA, B TOM yncne nybanYHO NnpeacTaBaaTb pesynbTtaTbl
NPOEKTHON WM UCCNenoBaTENbCKON AeATENbHOCTU, NPU 3TOM FPAaMOTHO MCMO/1b30BaTb WM3YYEHHbIN
NOHATUIHbBIM annapaTt Kypca GpU3NKK, CONPOBOXKAATb BbICTYMN/IEHME Npe3eHTalmel;
®  NpPWU BbINONHEHUN YYEOHbIX MPOEKTOB U WUCCNEA0BaHUI PUUYECKUX MPOLECCOB Pacnpeaendtb
06A3aHHOCTU B rpynne B COOTBETCTBMM C MOCTaBNEHHbIMW 33a4a4aMu, CiegUTb 3@ BbINONHEHNEM MAAHA
OEeNCTBUIN N KOPPEKTMPOBATb €ro, afeKBaTHO OLEHMBATb COOCTBEHHbIM BKAaA, B AeATENbHOCTb Fpynnbl,
BbICTPaMBaTb KOMMYHMKATUBHOE B3aMMOAENCTBUE, NPOSABAASA FOTOBHOCTb PaspeLlaTb KOHGAUKTbI.
K KoHuy 0byyeHunAa B 9 Knacce npeameTHble pe3yibTaTbl HA 6a30BOM ypPOBHE A0/KHbI OTPaXKaTb
CHOPMMPOBAHHOCTb Y 0OYHAIOLLMXCA YMEHNIA:



®  1CMNO0/Ib30BaTb MOHATUA: CMCTEMA OTCYETA, MaTepuasibHAA TOYKA, TPAEKTOPUA, OTHOCUTE/IbHOCTb
MEXaHUYECKOro ABUXKeHus, aedopmaumnsa (ynpyras, naactuyeckasn), TPeHUe, LLeHTPOCTPeMUTENbHOoe
YCKOPEHWEe, HEBECOMOCTb M Neperpysku, LEeHTP TAXKECTU, abCoNoTHO TBEpPAOE TeNO, LLEHTP TAXKECTU
TBEPAOro TeNa, paBHOBECUE, MEXaHWYEeCKMe KonebaHusa U BO/HbI, 3BYK, MHPPA3BYK M YAbTPA3BYK,
3N1EKTPOMArHUTHbIE BOJIHbI, WKANA 3/IEKTPOMArHUTHbIX BOJH, CBET, 61M30PYKOCTb U [a/IbHO30PKOCTb,
CNeKTpbl MCMYCKaHMA U nornoweHunsa, anbda-, 6eta- M ramma-usnyvyeHua, W30TONbl, AJEPHaA
3HepreTuKa;

® pas3nnuyatb ABNEHUA  (PaBHOMEPHOE U  HepaBHOMEPHOe MPAMOJIMHENHOE  ABUMKEHWE,
pPaBHOYCKOpPEHHOE NPAMOINHENHOe ABUKeHMe, cBobogHOE NaseHne TeN, paBHOMEPHOE ABUMKEHME MO
OKPYKHOCTM, B3aMMOAENCTBUE TEJ, PEAaKTUBHOE ABUKEHME, KoNebaTeslbHOe ABUXKEHME (3aTyXxatowme n
BbIHY»XAEHHble KonebaHuA), pe3oHaHC, BO/JIHOBOE ABWMKEHWE, OTpaXeHWe 3BYKAa, MPAMOJIMHENHOoe
pacnpocTpaHeHWe, OTPaXKeHWe W NpenoOMSIeHMe CBeTa, MOMIHOe BHYTPEHHee OTParKeHue CBEeTa,
pasnoxkeHne 6enoro cBeTa B CMNEKTP M C/IOXKEHWEe CNeKTpasibHbiX LBETOB, AMCNepcua CBeTa,
€CTeCTBEHHaA PagMOaKTUBHOCTb, BO3HMKHOBEHWE IMHEMYATOro CNeKTpa U3/y4eHuns) No ONUCAHUIO KX
XapaKTepHbIX CBOMCTB U HA OCHOBE OMbITOB, AEMOHCTPUPYIOLWUX AaHHOE GU3MYECKOe ABNEHNE;

®  pacnosHaBaTb NPOSB/IEHME U3YYEHHbIX GU3NYECKMX ABNEHUIN B OKPYKatoWwem mupe (B TOM yncne
du3nyeckne ABneHMA B Npupoae: MPUAMBbI U OTAUBbI, ABWXKeHMe nnaHeT CONHEYHOM CUCTeMBbI,
PEaKTUBHOE [ABUKEHME KMBbIX OPraHM3MOB, BOCMNPUATME 3BYKOB MKMBOTHbIMM, 3EMNETPACEHWUE,
CEMCMMYECKME BOJIHbI, LLyHaMM, 3XO, LBeTa Ten, ONTUYECKUe sABAeHMA B npupoae, buonorumyeckoe
AeucTBMe  BMAMMOTO, YNbTPadMONETOBOrO U PEHTTEHOBCKOTO  M3/ly4YE€HWUI,  eCTeCTBEHHbIN
PaANOaKTUBHBIA (POH, KOCMUYECKME Ny4u, PaALMOAKTUBHOE M3NYy4YEHUE NPUPOAHbIX MWHEPanos,
AEeNCTBUE PAAMOAKTUBHbBIX U3Yy4EHUA Ha OpPraHM3M YeNnoBeKa), MPWU 3TOM NepPeBOANTb NPAKTUYECKYIO
3aZia4y B y4ebHylo, BbIAENATb CyLLECTBEHHbIE CBOMCTBA (MPU3HAKK) GU3NUECKUX ABNEHWIA;

®  ONUCbiBaTb U3yYEHHbIE CBOMCTBA TeN U GU3MYECKME ABNEHUA, UCNONb3YSA GU3NYECKME BENNYUHDI
(cpeaHAAa U MrHOBEHHaA CKOPOCTb TeNa NPU HEPABHOMEPHOM ABUXKEHUW, YCKOPEHUE, NEPEMELLEHME,
nyTb, YFNOBas CKOPOCTb, CWUA TPEHUA, CMNA YNPYroCTW, CUAA TAMKECTM, YCKOpeHue cBoboaHOro
nageHus, Bec TeNa, UMNy/bC TeNa, MMNYAbC CUJIbl, MeXaHM4YecKasa paboTa U MOLHOCTb, NOTEHLUMAbHAA
sHeprva Tena, NOAHATOrO HaZ MOBEPXHOCTbIO 3EeM/IM, MOTEHLUMaNbHAA SHEPrus CXKATOM MNPYKUHDI,
KMHEeTUYECKan 3Heprus, NosHas MexaHM4YecKasa aHeprusa, Nepuos 1 Yactota KonebaHwuii, A MHA BOJHbI,
FPOMKOCTb 3BYKa M BbICOTa TOHA, CKOPOCTb CBETA, MOKA3aTe/lb NPENIOM/IEHUA Cpeabl), MPU ONUCaHUM
NPaBW/IbHO TPaKTOBaTb (PU3NYECKMIN CMbICA WCMONb3YEMbIX BEAWYMH, OOO3HAYEHUA U eAUHUUDbI
dM3NYECKMX BENNUYUH, HaxoaUTb GOPMYAbl, CBA3bIBAOLWME AAHHYIO GU3MUYECKYIO BENUYUHY C APYTUMM
BE/IMYNHAMM, CTPOUTb rPAPUKM U3YYEHHDBIX 3aBUCUMOCTEN PUINYECKUX BENTNYMH;

®  XapaKTepu3oBaTb CBOWCTBA Tes, PU3NYECKNe ABNEHNA U NPOLLECChl, UCNO/b3yA 3aKOH COXPaHEeHUA
3Heprun, 3aKOH BCEMMUPHOrO TATOTEHMA, NMPUHLWUMN Cyneprnosnuumm cua, NPUHLMN OTHOCUTENIbHOCTU
lannnen, 3akoHbl HbOTOHA, 3aKOH COXPaHEHWA MMMY/IbCa, 3aKOHbI OTPAXKEHUA U NMPEeNOMIEHUA CBETA,
3aKOHbl COXPaHEHWs 3apPALO0BOTO M MACCOBOIO YMCEN MPU ALEPHbIX Peakumsax, nNpu 3Tom [asaTb
cnoBecHyto GOpPMyANMPOBKY 3aKOHA M 3aMMCbIBATb EF0 MaTEMATUYECKOE BblPaXKEHUE;

e  00bsacHATb ¢dU3MYECKMEe npoueccbl U CBOMCTBA Tes, B TOM 4YMC/AEe W B KOHTEKCTe cuUTyauui
NPaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BbIABAATb MNPUYMHHO--CNEACTBEHHbIE CBA3W, CTPOUTL
06bACHEHWE U3 2—3 NIOrMYECKMX LIAroB C ONOPOM Ha 2—3 M3y4eHHbIX CBOMCTBA PUINYECKUX ABNEHUN,
dM3nYECKMX 3aKOHOB UM 3aKOHOMEPHOCTEN;

e  pewaTb pacyéTHble 33434n (onupatowmeca Ha cuctemy u3 2—3 ypaBHEHWI), NCMONb3YA 3aKOHbI U
dopmynbl, cBA3biBalOWME PU3NYECKME BEIMUYMHDBI: HA OCHOBE aHanW3a yCN0BMA 33a4ayu 3anucbiBaTb
KpaTKoe yC/n0BMe, BbIABNATb HeAOCTaloWMe Uam n3bbiTouHble AaHHble, BbIBUPaTb 3aKOHbI U GOpMYbl,



HeobxoguMmble p[NA peleHua, NPOBOAUTb PACYETbl U OLEHMBATb PEeaIMCTUYHOCTb MOJlYy4EeHHOro
3HavyeHnA GU3NYECKOM BENNYNHDI;

e  pacnosHaBaTb NpPob6aembl, KOTOpPble MOMXHO pewuTb MNpu nomowy GU3NYECKUX METOL0B,
MCMONb3yA OMNUCAHWE WCCNef0BaHUA, BbIAENATb NPOBeEpPAEMOe MNpPeano/ioXKEHNEe, OLUEHWUBATL
NPaBWU/IbHOCTb NMOPALKA NPOBEAEHUA UCCNEA0BAHNA, AENATb BbIBOAbI, UHTEPNPETUPOBATL PE3Y/bTaThl
Hab/lOAEeHMIA U OMNbITOB;

° NPOBOAUTb OMbITbl MO HabnAEHUIO GUSNYECKUX ABAEHUA UAM  OU3NMYECKUMX CBOWMCTB Ten
(n3yyeHuMe BTOpOro 3akoHa HblOTOHA, 3aKOHa COXPAHEHMA IHEPTUN, 3aBUCMMOCTb Nepuoaa KonebaHui
NPYXWUHHOFO MAATHUKA OT MACCbl FPy3a M KECTKOCTM NPYKMUHbI U HE3AaBUCMMOCTb OT aMNANTYAbl ManbixX
KosiebaHui, NPAMOJINHENHOe pacnpoCTPaHeHMe CBeTa, pa3/ioXKeHne 6esoro cBeTa B CNEKTP, U3ydyeHune
CBOMCTB M306parkeHUA B MNIOCKOM 3epKase U CBOMCTB M306parkeHMA npeameTa B cobupatoLlei nnHse,
HabnoAeHWE CNNOWHbIX U IMHENYATLIX CNIEKTPOB U3/YYEHUA): CAMOCTOATENIbHO COBMPATb YCTAaHOBKY M3
n3bbITouHOro Habopa obopypoBaHMA, OMUCbIBAaTb XO4, OMbiTa W €ro pesynbTaTtbl, GOPMYAMPOBATL
BbIBOAbI;

® MpOBOAUTb NMPU HEOBXOAMMOCTM CEepuio MPAMbIX U3MEPEHWI, onpeaenAsa cpegHee 3HAYeHue
n3mepaemon BesinumHbl (GOKycHoe paccToAaHue cobupatoweit nH3bl), 060CcHOBbIBaTb BbIOOP cnocoba
namepeHuna (M3smeputesibHoro npnbopa);

®  NPOBOAUTb MUCCAEAOBAHWE 3aBUCMMOCTEN OU3MYECKUX BENUYUH C MCNOIb30BAHMEM MNPAMbIX
N3MepeHMn (3aBUCMMOCTb MYTM OT BPEMEHM NpPU PaBHOYCKOPEHHOM ABWMXKEHUW 6e3 Haya/IbHOM
CKOPOCTH, nepuofa KonebaHWM MaTeEMATUYECKOro MAATHWKA OT A/IMHbl HUTKU, 3aBMCMMOCTM Yyraa
OTPa)eHMA cBeTa OT yraAa NafAeHuMA W yrna NpesioMAeHWA OT yraa NafAeHuA): NaaHMpoBaThb
nccnefoBaHMe, CaMOCTOATENbHO cobupaTb YCTAHOBKY, GWKCMPOBATb pPe3y/bTaTbl MOJYYEHHOM
33aBMCMMOCTN PU3NYECKMX BeNMYMH B BUae Tabauuy mn rpadumKos, genaTb BbiBOAbI MO pe3y/bTaTam
nccnefoBaHuUs;

®  NPOBOAUTb KOCBEHHbIE U3MEpPEHUs PU3UYECKUX BENYMH (CPeLHAS CKOPOCTb M YCKOpPEeHMe Tena
NPU PaBHOYCKOPEHHOM AOBWMKEHWW, YycKopeHuMe cBOOOAHOrO nafeHusa, KECTKOCTb MPYMKWHbI,
KO3PPMUMEHT TPEHMA CKOMbXKEHNS, MEXaHMYeCKaa paboTa M MOLHOCTb, YacTOTa U Nepuog KonebaHum
MaTEMATUYECKOTO U MPYXMHHOIO MAATHMKOB, ONTUYECKAs CUIa COBUPAtOLWEN NNH3bI, PAAMOAKTUBHDIN
$OH): nhaHMpoBaTb U3MepeHUa, cobUpaTb IKCNEPUMEHTANbHYIO YCTAHOBKY U BbINONHATb M3MEPEHUA,
cnepya NpepnoXKeHHOM MHCTPYKLUMU, BbIMUCAATb 3HAaYeHWe Be/IMYMHbBI U aHANM3MPOBATb MOJIyYEHHble
pe3ynbTaTbl C Y4ETOM 33[,aHHOM NOrPELIHOCTM U3MEPEHWN;

e  cobnogaTbh NpaBuaa TEXHUKM Be3onacHoCTM Npu paboTe c nabopaTopHbiM 060pYyA0BaAHMEM;

®  pas3/nyaTb OCHOBHbIE MNPU3HAKM WM3YYEHHbIX GU3MYECKMX MOoAenen: maTepuasibHasa TOuKa,
abcontoTHO TBEPAOE TENO, TOYEYHbIA UCTOYHMK CBETA, NIy4, TOHKaA INH3a, NN1aHeTapHaA MoAe/lb aTOMa,
HYKJIOHHaA Moze/ib aTOMHOT0 A4Pa;

®  XapaKTepu3oBaTb NPUHUMMbI 4ENCTBUA U3YYEHHbIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C ONOPOWA
Ha MX OMNMMCaHMUA (B TOM YMUCe: CNUAOMETP, AATYMKN MONONKEHUA, PACCTOAHUA U YCKOPEHUA, PAKET],
9X0/1I0T, OYKM, nepuckon, ¢oToannapaTt, ONTUYECKME CBETOBOAbI, CMEKTPOCKON, A03MMETP, Kamepa
BunbcoHa), Mcnonb3ys 3HaHWMA O CBOMCTBAX (PU3INMYECKUX ABNEHUN U Heobxogumble ¢uanYecKme
3aKOHOMEPHOCTH;

®  UCMNO/MIb30BaTb CXEMbl M  CXEMATUYHblE PUCYHKU  U3YYEHHbIX TEXHUYECKUX YCTPOWMCTB,
N3MepuTenbHbIX NPUOOPOB U TEXHONOTUYECKUX MPOLLECCOB MPU pPEeleHnn y4yebHO--MPaKTUYECKUX
3a/1a4, ONTHUYECKME CXeEMbI A1A MOCTPOEHUA M306paXKEHUI B NIOCKOM 3epKane n cobupatowen nmHse;

®  NpUBOAUTbL NPUMepbl (HaxoAWUTb WHPOPMaLMIO O NpUMmepax) NPAKTUYECKOro WCMO/b30BaHMUA
dM3NYEeCKMX 3HaAHMI B NOBCEAHEBHOM MU3HU ansa obecnevyeHnsa 6esomacHocT npu obpalleHuun c



npubéopamm U TEXHUYECKMMM YCTPOMCTBAMM, COXPaHEHMA 340p0BbA W cobaogeHna Hopm
9KONOTMYECKOro NOBEAEHMA B OKPYKAIOLLEN CpeseE;

®  OCyWeCTBAATb MOUCK MHOOPMALUK PU3NYECKOrOo coaepaHua B WMHTepHeTe, CaMOCTOATENbHO
bopMynnpys MNOUCKOBBLIM 3anpoc, HaxoguTb NyTU ONpefeneHUa AOCTOBEPHOCTM MNOJYYEHHOWM
MHPOPMaALMM HAa OCHOBE MMEIOLLUXCA 3HAHUM U JONONHUTENIbHbBIX UCTOYHUKOB;

®  1CMO/Ib30BaTb MNPW  BbIMONHEHUW  Yy4eOHbIX 3a4aHW  HAY4YHO--MOMYAAPHYID  AnTepaTypy
dM3nYeCcKoro coaepiKaHuA, CNpPaBOYHble MaTepuasnbl, pecypcbl ceTu UHTepHeT, BAafZeTb Npuémamm
KOHCNEKTMPOBaHMA TeKCTa, Npeobpa3oBaHmna MHGOPMALMK U3 OLHON 3HAKOBOM CUCTEMDI B APYTYIO;

e co3g4aBaTb COOGCTBEHHble MUCbMEHHble W YCTHble COObLWEHNA Ha OcHOBe WHbOpMauMKM U3
HECKONIbKUX MCTOYHUKOB GU3MYECKOro COAeprKaHUA, NyBANYHO NpeacTaBnATb pe3yibTaTbl NPOEKTHOM
AN UccneoBaTeIbCKON AeATeNIbHOCTU, NPU 3TOM FPaMOTHO WCMOJ1b30BaTb M3Y4YEHHbIA MOHATUNHbLIN
annapat wu3y4yaemoro pasgenia OU3MKM W CONPOBOXAATb BbICTYMN/JIEHWE Npe3eHTaunen ¢ yy4étom
ocobeHHOCTEN ayaNTOpPUM CBEPCTHUKOB.

TEMATUYECKOE NAAHUPOBAHUE

7 KNACC

n/n

Pasgen 1. ®usuKka n eé€ ponb B NO3HAHMU OKPYXKaOLWEr0o MUpPa

Konuuectso yacos DNEeKTPOHHbIe

(undposbie)
KoHTponbHble  [paKTuyeckue oﬁpagoBaTeanHe

HaumeHoBaHue

pa3gpenos u tem

Bcero
nporpammbl pa6otbi pabortbl pecypcbl

11 ®dunsmKa - Hayka o 5 Bubnunoteka LLOK

' npupoae https://m.edsoo.ru/7f416194
17 dunsmueckune 5 1 Bubnnoteka LLOK

' BEe/IMYMHbI https://m.edsoo.ru/7f416194
13 EcTtecTBEHHOHay4HbIM 5 1 Bubnunoteka LLOK

' MeTOoZA, NO3HaHUA https://m.edsoo.ru/7f416194

UTtoro no pasgeny 6

Paspgen 2. NlepBoHayanbHble CBeAEHUA O CTPOEHUU Bel,ecTBa

Bubnnoteka LOK

2.1 CtpoeHue BellecTBa 1
P W https://m.edsoo.ru/7f416194
[BukeHne un
. Bubnnoteka LOK
2.2 B3ammoneuncreme 2 1
https://m.edsoo.ru/7f416194
YyacTuL, BelLLecTBa
Bnbnunoteka LLOK
2.3 2 H

ArperaTHble 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

COCTOAHMA BeLLeCTBa

WNtoro no pasaeny

Pasgen 3. lBmKeHue U B3aUMOAENCTB

une Ten

31 MexaHuyecKkoe 3 Bubnumoteka LLOK
' [BUXeHne https://m.edsoo.ru/7f416194
39 NHepuma, macca, 4 bnbnnoteka LLOK
' NAOTHOCTb https://m.edsoo.ru/7f416194
Bubnumoteka LLOK
3.3 Cuna. Bugbl cun 14 1 H
https://m.edsoo.ru/7f416194
UTtoro no pasgeny 21

Paspen 4. laBneHue TBEpAbIX TeN, }KUAKOCTEN U ra3oB

Jasnenue. Nepenaya
LaBNeHna TBEPAbIMMU

Bnbnnoteka LOK

4.1 3
TeNamMu, *UAKOCTAMMU https://m.edsoo.ru/7f416194
W rasamm
Bnbnnoteka LOK
4.2 [aBneHune xnakoctu 5
https://m.edsoo.ru/7f416194
43 AtmocdepHoe 6 Bubnnoteka LLOK
' JaBneHve https://m.edsoo.ru/7f416194
JencTeme *Kuaxkoctm
44 M rasa Ha 7 L bnbanoteka LOK
' NOrPY*KEHHOE B HUX https://m.edsoo.ru/7f416194
Teno
UTtoro no pasgeny 21
Pasgen 5. PaboTta n MOWHOCTb. dHeprua
Bubnumoteka LLOK
5.1 PaboTa n mouiHoCTb 3 H
https://m.edsoo.ru/7f416194
Bubnnoteka LOK
5.2 MpocTble mexaHU3Mbl 5
https://m.edsoo.ru/7f416194
£ 3 MexaHunyecKan 4 1 Bubnnoteka LLOK
' 3Heprua https://m.edsoo.ru/7f416194
UToro no pasgeny 12



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
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PesepBHoOe BpemA 3
OBLEE KOJTMYECTBO

68 3 12
YACOB MO NPOrPAMME

8 K/TACC
KonunuecrtBo 4yacos INEeKTPOHHbIe
Ne HanmeHoBaHue
(undposbie)
n/ pa3penos u Tem
KoHTpoabHbIe MpakTnueck obpasoBartenbHble
n nporpammbl Bcero
pabotbi ne pabotbi pecypcbl
Paspgen 1. Tennosble ABNeHUA
Bubnnoteka LIOK
CTtpoeHune u
1.1 . 7 https://m.edsoo.ru/7f41
CBOMCTBA BeLLLecTBa
8lce
Bubnnoteka LIOK
1.2 Tennosble npoueccol 21 1 5 https://m.edsoo.ru/7f41
8lce
UTtoro no pasgeny 28
Paspgen 2. dneKrpuyeckne u MarHUTHble ABNeHUA
dneKkTpuveckune
Bubnnoteka LOK
3apAaasbl.
2.1 7 1 https://m.edsoo.ru/7f41
3apAXKeHHble Tena u
. 8lce
NX B3aUMOAENCTBUE
o Bubnmoteka LOK
MocToAHHbIN
2.2 . 20 1 7 https://m.edsoo.ru/7f41
3/IEKTPUYECKUMN TOK
8lce
Bubnnoteka LOK
2.3 MarHuTHble ABNeHnA 6 1 15 https://m.edsoo.ru/7f41
8lce
Bubnmoteka LUOK
DNeKTpOMarHMTHasA
2.4 4 https://m.edsoo.ru/7f41
MHAOYKLKA
AYKL, 81lce
UToro no pasgeny 37
Pe3sepBHOe Bpems 3



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/7f4181ce
https://m.edsoo.ru/7f4181ce
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https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce

OBLLUEE KO/TIMYECTBO

68 3 14.5
YACOB MO NMPOrPAMME
9 KNNACC
KonunuectBo yacos ONEeKTPOHHbIe
HaumeHoBaHue
Ne (undposbie)
pasaenos u Tem
|-|/|-| KOHTpOJ’Ibele npaKTVI‘-IECKVIe oﬁpagoBaTeanNe
nporpammbl Bcero
pabotbi pabotbi pecypcbl
Paspen 1. MexaHu4yeckue aBneHusn
MexaHunyecKkoe
11 OBUMKEHMEe u 10 1 Bnbnnoteka LLOK
' cnocobbl ero https://m.edsoo.ru/7f41a4a6
onucaHus
B3aumopencreume Bubnumoteka LLOK
1.2 20 1 3
Ten https://m.edsoo.ru/7f41a4a6
3aKoHbI Bbubnmoteka LLOK
1.3 10 3 4
COXpaHeHuA https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 40
Pasaen 2. MexaHu4yeckue KonebaHma 1 BONHbI
51 MexaHunuyeckue ; 3 Bubnunoteka LLOK
' KonebaHus https://m.edsoo.ru/7f41a4a6
29 MexaHunueckune 8 1 3 bnbanoteka LOK
' BOJIHbI. 3BYK https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 15

Pasaen 3. N1eKTPOMarHMTHoe NoJie U 3/1IeKTPOMArHUTHbIE BO/IHbI

DNeKTpomMarHMTHoe
31 none wu 6 5 Bubnnoteka LLOK
' 3N1eKTPOMArHUTHbIE https://m.edsoo.ru/7f41a4a6
BO/HbI
UTtoro no pasgeny 6
Paspen 4. CeBetoBble ABNEHUA
4.1 6 2

3aKOoHbI

Bnbnnoteka LLOK



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

pacnpocTpaHeHus https://m.edsoo.ru/7f41a4a6
cBeTa
JINH3bI 1 E6 oK
OoTeKa
4.2 onTu4yeckue 6 3 ubnuorexa Ui
https://m.edsoo.ru/7f41a4a6
npubopbl
PasnoxeHue EG oK
nénmnoteka
4.3 6enoro ceeta B 3 2 4
https://m.edsoo.ru/7f41a4a6
CNeKTp
UTtoro no pasgeny 15
Paspen 5. KBaHTOBbIE ABNIEHUA
UcnyckaHue u
Bnbnnoteka LLOK
5.1 nornouleHue ceeTta 4 1
https://m.edsoo.ru/7f41a4a6
aToMom
59 CrtpoeHue 6 1 Bubanoteka LLOK
' aTOMHOro Agpa https://m.edsoo.ru/7f41a4a6
Bubnnoteka LLOK
5.3 AgepHble peakunm 7 1
AcP peakt https://m.edsoo.ru/7f41a4a6
UTtoro no pasgeny 17
Paspen 6. MosToputenbHo-o606wWaoWwmii moaynb
NoBTOpEHME U
obobuieHne
Bubnnoteka LOK
6.1 coaepraHua Kypca 9 2
https://m.edsoo.ru/7f41a4a6
¢n3nKM 3a 7-9
Knacc
UTtoro no pasgeny 9
OBLLEE KONMNUYECTBO
102 27

YACOB MO NPOrPAMME
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