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PaGouas nporpaMmma cocTaBjieHa B COOTBETCTBHMU C HOPMATUBHBIMM JOKYMEHTAMU:
- depepanbHbIit rocyaapcTBeHHbIM 06pa3oBaTe/bHbIN CTaHAAPT OCHOBHOrO obLLero
ob6paszosaHua (yTe. mpukazoM MuHUCTepcTBa 06pa3oBaHuNA U Haykun PO ot 17 aekabpa 2010 .

N 1897), c usmeHeHuamu;

- PeecTp npMMepHbIX OCHOBHbIX 06pa3oBaTeNbHbIX
nporpamm (MpumepHasa ocHoBHaa obpa3oBaTe/ibHasA Nporpamma
OCHOBHOrO 06LLero obpasoBaHMa oa4o0bpeHa pelleHnem
denepanbHOro y4ebHo-meToANYEeCKoro obbeAnHEHMA No obLiemy
obpa3zoBaHuio (NpoTokon oT 8 anpena 2015 r. Ne 1/15), n 2.2.2.10

CTpyKTYypa AOKYMEHTa:

- cofepikaHune obyyeHun; -NaaHNpyemble pesyibTaTbl;

-TemMmaTnyeckoe naaHnposaHue.

dusmyeckoe obpasoBaHMe B OCHOBHOM LWKOe A0/MKHO obecneunTb popMmnpoBaHue y
obyuatowmxca npeacTaBAEHUA O HAYYHOM KapTUHE MMPa — BA*KHOTO pecypca Hay4HOTEXHUYECKOTo
nporpecca, 03HakomeHWe o0byyatoWwmxca ¢ PUINYECKMMM U aCTPOHOMUYECKMMU ABNEHUAMM,
OCHOBHbIMM NPUHUMNAMM PaboTbl MEXAaHM3MOB, BbICOKOTEXHOJIOFMYHbIX YCTPOMCTB M NpMBOpPOB,
pa3BUTME KOMNETEHLMI B peLLUEHUU UHKEHEPHO-TEXHMYECKUX U Hay4YHOMCCNen0BaTeIbCKUX
3agau.

OcBoeHue yyebHoro npeameTa «dnsnKa» HanpaB/eHO Ha pas3BUTUE Y 0byYatoLmMXCs
npeacTaB/ieHMi O CTPOEHUM, CBOMCTBAX, 3aKOHaX CYLLLECTBOBAHUA U ABUXKEHUS MaTepuu, Ha
0CBOEHME 06YyYaOWMMUCA OBLLMX 3aKOHOB M 3aKOHOMEPHOCTEN MPUPOAHbIX ABNEHWUI, cO3a4aHNE
ycnosuit ana opmmMpoBaHMA MHTENNEKTYA IbHbIX, TBOPYECKUX, FParKOAAHCKMX,
KOMMYHMKaLMOHHbIX, MTHOOPMALMOHHbIX KoMneTeHuni. Obyyatowwmecs oBlaAe0T HayYHbIMU
MEeTO4aMM peLLeHNA PA3INYHbIX TEOPETUYECKMX U NPAKTUYECKMX 33434, YMEHUAMM
dopmMynumpoBaTb rMNOTE3bl, KOHCTPYMPOBATb, NPOBOAUTL SIKCMNEPUMEHTbI, OLEHMBATbL U
aHaNM3MPOBATb NOJIyYEHHble pe3y/ibTaTbl, CONOCTaBAATb UX C OO BEKTUBHBIMW PEATUAMM HKUSHM.
YuebHbit npeamet «Pu3nKa» cnocobcTeyeT GopMUPOBaAHUIO Y 0ByYatoLMXCA YMeHUIA 6e3onacHo
ncnonb3oBaTh labopaTtopHoe obopyaoBaHMeE, NPOBOANTL €CTECTBEHHO-HAYYHbIE NCCAeA0BaHUA U
3KCNEePUMEHTbI, AaHA/IN3UPOBATb MOJIyYEHHbIE PE3yNbTaTbl, NPEACTaBAATb M HAYYHO
aprymeHTUpOoBaTb MOJly4YeHHbIE BbIBOAbI.

MN3yyeHne npegmeTa «Pusnka» B 4acTn GOPMUPOBAHMA Y 0OYYAIOLLMXCA HAYYHOTO
MMWPOBO33PEHUSA, OCBOEHMA 0BLLLEHAYYHbIX MeTOA0B (HabaogeHne, U3MepeHMe, SKCNEPUMEHT,
MOJEeNnUpOBaHME), OCBOEHMA MPAKTUYECKOTrOo NPUMEHEHMA HaYUYHbIX 3HAHNI GUINKU B KU3HU
OCHOBaHO Ha MeXMNpeaAMETHbIX CBA3AX C NnpegMmeTamu: « MaTemaTtuKa», «MHPpopmaTnKa,
«Xumusa», «bnonorunsa», «freorpadusa», «Ikonorma», «OcHoBbl 6esonacHoCTH
XU3HeaeaTenbHOCTMY, «McTopusay», «JluTepaTtypa» u ap.



1. COAEP)KAHHUE IIPEJIMETA

Du3uka U PpU3HYecKHe METOAbI H3y4YEeHUs IIPUPOALI

dusnka — HayKa o npupoge. Pusnyeckune Tena n aeneHua. HabnogeHume n onncaHue
dU3NYECKUX ABNEeHNIA. DU3NYECKMI IKCNepUMEHT. MogenmpoBaHue ABNeHU N 06bEKTOB
npupoAbl.

dusnyeckne BeMUYUHbI U UX n3mepeHne. TOYHOCTb M NOrPELIHOCTb U3MEPEHU.
MerKayHapoaHasa cuctema eauHuL,

®u3nyeckmne 3aKoHbl U 3aKOHOMEPHOCTU. PU3KnKa M TeXHWKA. HayuHbIN meToa, No3HaHMA. Ponb
d13MKKM B GOPMUPOBAHMM €CTECTBEHHOHAYYHOM rPAaMOTHOCTH.

Mexanuueckne siBJICHUSI

MexaHn4yeckoe aguxeHue. MaTepuasibHas TOYKa Kak moaenb pusmyeckoro tena.
OTHOCUTENBHOCTb MEXAaHUYECKOTO ABUKeHMA. CucTema oTcueTa. Pusnyeckne BeINYNHDI,
HeobxoAnmble g1a ONUCaHUA ABUXKEHUA U B3aUMOCBA3b MeXAYy HUMUK (NyTb, MepemeLLeHune,
CKOpPOCTb, YCKOPEHUe, BpemMa ABUNKEHUA). PABHOMEPHOE U PpaBHOYCKOPEHHOE NPAMOJIMHENHOoe
OBUXKeHne. PaBHOMepPHOE ABUKEHUE MO OKPYKHOCTU. [epBblii 3aKOH HbIOTOHA 1 MHepumA.
Macca Tena. MnoTHocTb BewecTBa. Cuna. EanHULbI cunbl. Bropoit 3akoH HbtoToHa. TpeTuii 3akoH
HbloToHa. CBoboaHoe nageHue Ten. Cuna TAKecTu. 3aKoH BCEMUPHOTOo TAroTeHus. Cuna
ynpyroctu. 3akoH lN'yka. Bec Tena. HeBecomocTb. CBA3b MeXKAy CUNOM TAXKECTU U MaCCOM Tena.
OnHamomeTp. PaBHoaelicTytowas cuna. Cuna TpeHua. TpeHne CKoNbKeHuA. TpeHue noKos.
TpeHune B NpMpoae 1 TEXHUKe.

Mmnynbc. 3aKOH COXpaHeHUs MMNyAbca. PeakTMBHOE ABUXKeHMe. MexaHudyeckan paborTa.
MowHocTb. IHeprua. [NoTeHuManbHaa U KMHETUYeCcKana sHeprusa. NpespalteHme ogHOro Buaa
MEeXaHMYEeCKOM SHepPrnun B Apyron. 3aKoH COXpaHeHMA NOAHON MEeXaHMYECKOM SHEPTnm.

MpocTble mexaHu3Mbl. YC/1I0BMA paBHOBECUA TBEPAOTO Tesla, UMEIOLLLETO 3aKpernJIEHHYHO
oCb ABuKeHua. MomeHT cunbl. Llenmp msaocecmu mena. Poiyar. PaBHoBecue cui Ha pblyare.
Pblyaru B TexHMKe, 6bITy 1 Npupoge. MoasuKHbie N HENOABUXKHble 610KW. PaBeHCTBO paboT npu
MCMNOJIb30BaHUU NPOCTbIX MEXaHU3MOB («30/10TOe NPaBUAO MeXaHUKn»). KoadduumeHT
No/Ie3HOro AENCTBMA MEXaHM3Ma.

JdaBneHune TBepabix TeN. EgUHMUBI U3MmepeHua aasneHns. Cnocobbl USMEHEHUA AABNEHUS.
JasneHune xuaKroctei 1 razos 3akoH Mackana. [laBneHune *KNLKOCTU Ha AHO U CTEHKM cocya.
Coobuwatoumecs cocyabl. Bec Bozayxa. AtmocdepHoe gasneHue. MamepeHune atmochepHoro
AasneHua. OnbIT Toppuyennn. bapometp-aHepouna. ATmochepHoe gaBAeHNE Ha Pa3INYHbIX
BbicOTax. (MApaBAnYeckme mexaHnsmbl (npecc, Hacoc). [aBneHue *KUAKOCTU U rasa Ha
NOrpy*KeHHoe B HMX Teno. Apxmmeaosa cmna. lMnasaHue Ten u cyaos BosayxonnasaHue.

MexaHu4yeckme konebaHusa. Mepuog, YacToTa, amnNAUTyAa KonebaHuii. PesoHaHc.
MexaHn4yeckume BoHbI B O4HOPOAHbIX cpeaax. [ MHA BOMHbI. 3BYK KaK MexaHW4eCcKas BOJIHA.
[POMKOCTb 1 BbICOTa TOHA 3BYKa.

TenioBble ABJIEHUS
CTpoeHue BelecTBa. ATOMbI M MOIEKY/Ibl. TENNOBOE ABUKEHNE ATOMOB U MONEKY.
Onododysusa B rasax, KUAKOCTAX U TBEPAbIX Tenax. bpoyroeckoe oguoicenue. B3anmogencrame
(NpuTANKEHME M OTTaNIKMBAHWE) MOIEKY. ArperaTHble COCTOSHMA BelecTBa. Pasnnune B
CTPOEHUU TBEPAbIX TEN, KUAKOCTEN U ra3os.
Tennosoe paBHoBecue. TemnepaTypa. CBsA3b TeMNEpPaTypbl CO CKOPOCTbIO XaOTUYECKOT0
ABUXKEHUA YacTuL,. BHyTpeHHas aHeprua. PaboTta 1 Tensionepegaya Kak cnocobbl U3mMeHeHus



BHYTPEHHeN sHeprnn Tena. TennonposoaHocTb. KoHBeKuus. U3nydeHune. Mpumepsl
Tenaonepenayn B npupoae v TexHmnke. Konmyectso TenioTbl. YaenbHasA TeNN10eMKOCTb.
YaenbHaa TennoTa CropaHua TON/AMBa. 3aKOH COXpaHeHUA U NpeBpaLleHnsa SHeprum B
MexaHWYeCcKMx 1 TenaoBbIX Npoueccax. [NnasneHue 1 oTBepaeBaHNe KPUCTANSIMYECKUX Ten.
YaenoHaa TennoTa naasaeHua. MicnapeHue n KoHgeHcauma. lNornoweHne saHeprum npu
MCnapeHun XNAKocTn 1 BblaeneHne ee Npu KoHAeHcauum napa. KuneHume. 3aBUCMMOCTb
TeMnepaTypbl KUNEHUA OT AaBAeHUA. YaenbHaA TennoTa napoobpa3oBaHUA U KOHAEHCAUMW.
BnakHOCTb BO3ayxa. PaboTa rasa npu pacwmpernn. NMNpeobpasoBaHnA SHEPTMM B TENNOBbIX
MallMHax (naposasn TypbuHa, ABUTaTelb BHYTPEHHEro CropaHus, PeaKTUBHbIN ABuraTesb).

KNA TennoBoi mawuHbl. Ixonozuueckue npoobiemvl UCHONb308AHUSA MENT0BbIX MAULUH.

DJIeKTPOMATHUTHBIE SIBJICHHS
dneKTpusauma pusmyeckux Ten. Bsanmogencrteme 3apsaxKeHHbIX Ten. [1Ba poaa

3NEeKTPUYECKMX 3apAL0B. [leIMMOCTb SNEKTPUYECKOTO 3apsaaa. DNeMEeHTapPHbIN 31eKTPUYEeCcKni
3apAg,. 3aKOH COXpaHEHWSA 3NEKTPMUECKOro 3apsaaa. MpoBoOAHMKM, NONYNPOBOAHUKMN U
N30NATOPbI SNEKTPUYECTBA. DIEKTPOCKON. DNEKTPUUYECKOE MOJIE KaK 0CObbIN BUA MaTepumn.
Hanpﬂofceﬁnocmb INIEKMPUUECKO2O0 NOJIA. ,ﬂ,eVICTBMe I1IEKTPUYECKOro nonaa Ha aneKkTpmnyeckume
3apaabl. Konoencamop. DHepaus 31eKmpuiecko2o nojis KOHOeHcamopa.

DNEeKTPUYECKNIM TOK. MCTOYHMKM 3NEKTPUYECKOTO TOKA. INEeKTPUYECKan Lenb U ee COCTaBHble
YyacTtu. HanpasneHue n feNCTBUA 3NEKTPUYECKOTO TOKA. HoCcUTeNnn sneKkTpuyYecknx 3apsagaos 8
meTannax. Cnna ToKka. DNeKTpUYECKoe HanpaxeHue. INEeKTPUYECKOe CONPOTUBEHNE
NPOBOAHUKOB. EAMHULBI CONPOTUBAEHUA.

3aBUCUMMOCTb CU/IbI TOKa OT HanpAXeHuA. 3akoH Oma Ana yvacTKka uenu. YaenoHoe
conpoTtmsneHue. PeoctaTbl. [locneaoBaTenbHOe coegnHEHME NPOBOAHUKOB. [NapannenbHoe
coeAnHeEHWe NPOBOAHMKOB.

PaboTa 3/1eKTpMYECKOro Noas No nepemeLLeHNIo 3NeKTPUYECKUX 3apsaaoB. MoLwHOCTb

3/1eKTPUYECKOTO TOKa. HarpeBaHue NpoBOAHMKOB 3/1€KTPUYECKMM TOKOM. 3aKoH [xKoyns -
JNleHua. dnekTpuyecKme HarpeBaTesbHble U 0CBETUTE/IbHbIE NPUBOPLI. KOPOTKoE 3amblKaHue.

MarHuTHoe none. MHAYKUMA MarHuTHoro nonsa. MarHutHoe none Toka. OnbIT SpcTeaa.
MarHuTHoe nosie NOCTOAHHbIX MarHnTos. MarHutHoe nose 3eMnun. INeKTpomarHuT. MarHuTHoe
noJie KaTyWwKn C TOKOM. [IpuMeHeHMe 3NeKTPOMarHnToB. [leiMcteue MarHUTHOTO NOAA Ha
NPOBOAHMK C TOKOM U ABWKYLLYIOCA 3apAXKeHHYto yactuuy. Cuia Amnepa u cuna Jlopenya.
dneKTpoaBuratenb. ABNeHWE INEKTPOMArHUTHON MHAYKLMA. OnbiTbl ®apages.

dneKkTpomarHuTHble Konebanua. Konebamenvhovli KOwmyp. d1eKmpoceHepamop.
Tlepemennviii mox. Tpancgopmamop. Nepepaya 3NEKTPUYECKON SHEPTUN Ha PACCTOAHME.
INeKTPOMarHUTHbIe BOJIHbI U UX CBOMCTBA. [Ipunyunst paouocessu u menegudeHus. Bausnue
INEKMPOMASHUMHBIX U3LYYEHUU HA HCUBbLE OP2AHUIMBI.

CeeT— 3/1EKTPOMArHnTHaA BOJIHA. CKOpOCTb cBeTa. MICTOYHUKK cBeTa. 3aKoH I'IpFIMOﬂMHeﬁHOI'O
pacnpocTpaHeHne CBeTa. 3aKoH OTpa*XKeHUA CBETAa. Mnockoe 3€epKano. 3aKoH npenomneHunaA
ceeTa. JINH3bI. (DOKyCHOE pacctoAHnEe U onTnu4ecKkaa cuaia 1nMH3bl. M306pameHme npegmeTa B
3€pKane n n1nHs3e. Onmuueckue npu60pbl. [na3 Kak onTMyeckaa cuctema.

Auncnepcus ceeta. Uumepgepenyus u ougpakyus ceema.

KBaHTOBELIE IBJICHUSA
CtpoeHune atomos. [NhaHeTapHasa moaenb aToma. KBaHTOBbIM XapaKTep NOrnoweHus 1

NCNYCKaHNA CBE€Ta aTOMaMW. NnHelvatble CNeKTpbl.



OnbiTbl Pe3epdopaa.
CocTtaB aTomHOro aapa. MpoToH, HEMTPOH M 3/1IEKTPOH. 3aKOH JMHLWTENHA O
NPONOPLMOHANBHOCTU MACChl U SHEPrUn. eghexm macc u dHepeust ce53u amoMHbIX s10ep.
PagunoaktueHocTb. Nepuog nonypacnaga. Anbda-nsnyyenue. bema-uznyuenue.
MammaunsnydeHune. AgepHble peakumn. MctouHnKku aHeprum ConHua v 3se3q,. AgepHasn
3HepreTuKa. Jkoocureckiue npodiemvl pabomvl AMOMHBIX dleKmMpocmanyuil. JO3MMeTpus.
Brusnue paouoakxmueHvIx uiyueHull Ha Hcugvle OPeaHU3Mbl.

Ctpoenue u 3BoJonnsi Beesiennoi
leoLEHTPUYECKAnA U Fe/IMOLLEHTPUYECKAA cucTeMbl MUpa. Pusmyeckas npupoaa HebecHbIx Ten

ConHeyHoW cuctembl. MpouncxoxkageHmne ConHevHoOM cucteMbl. Pusmndyeckasa npupoaa ConHua u
3Be3a. CTpoeHune BceneHHol. Isontouma BceneHHol. 'mnoTesa boablworo B3pbiBa.

Tembl 1a00paTOPHBIX U MPAKTHYECKHUX PadoT
NabopaTopHble paboTbl (HE3aBUCMMO OT TEMATUYECKOWM NPUHAANIEKHOCTHN) AensaTca

cneaytolme TUnbI:

1. MpoBseaeHMe NPAMbIX U3MEPEHNIA PUUHECKUX BENNUNH

2. PacyeT Mo MNOAyYeHHbIM pe3ynbTaTaM MPAMbIX M3MEPeHMI 3aBUCUMOro OT HUX
napameTpa (KOCBEHHble U3MepPeHUs).

3. HabniogeHve ABNEHMI M NOCTaHOBKa OMbITOB (Ha KayeCTBEHHOM YpOBHE) Mo
06HapyKeHUIo GpaKTOPOB, BANAIOLWMX HA NPOTEKAHME AAHHbIX SBEHUNA.

4. WccnepoBaHWe 3aBUCMMOCTM  OfHOM  (GU3MYECKON BENIMUMHBI OT  APYrod ¢
npeacTaBieHNem pe3ynbTaTos B BuAe rpaduka nam Tabamupi.

5. MMposepKa 3a4aHHbIX NPEANONONKEHUI (NpAMbIe U3MEPEHUa GUNYECKUX BESIUYMH U
CpaBHeHMeE 334aHHbIX COOTHOLIEHWN MEXKAY HUMM).

6. 3HAKOMCTBO C TEXHMYECKMMM YCTPOMCTBAMM M MX KOHCTPYMPOBaHME.
Pabouan nporpamma npeaycmaTpusaeT BbINOAHEHME 1abopaToOpPHbIX PabOT BCeX YKa3aHHbIX
TMMOB.

MpoBeaeHMe NPAMbIX U3MeEPEHNA GU3NYECKUX BENUYMH
1. N3amepeHune pasmepos Tes.

N3mepeHne pasmepoB Masbix Tes.
N3mepeHne maccbl Tena.
N3mepeHne obbema Tena.
M3mepeHune cunbl.
N3mepeHne BpemeHU npouecca, nepmosa KonebaHui.
N3mepeHne TemnepaTtypbl.

M3mepeHune gasneHma Bo3gyxa B 6annoHe noa nopwHem.
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M3mepeHune cunbl TOKa U ero peryampoBsaHue.
10. UamepeHue HanpaskeHua.
11. U3mepeHue yrnos nageHna u NpenomIeHus.

12. N3mepeHne GOKyCHOro paccToAHMA ANH3bI.



13. NsmepeHne pagmoakTmsHoro GpoHa.
PacueT no noslyyeHHbIM pe3yabTaTamM NPAMbIX U3MEPEHUIA 3aBUCUMOrO OT HUX NapameTpa
(KocBeHHble n3mepeHus)

1 N3mepeHne NNOTHOCTU BelecTBa TBepAoro Tena.
2. OnpeaeneHne KoadpULMeEHTa TPEHMA CKOJIbKEHUA.
3 OnpegeneHne KecTKOCTU NPYKUHbI.

4, OnpeaeneHve BbITaJIKMBAOWEN CUAbI, AEUCTBYIOWEN Ha MOrpy)KeHHoe B

KUNOKOCTb Teno.

5. OnpegeneHne MOMEHTa CUNbI.

6. M3mepeHne CKOPOCTN PaBHOMEPHOTO ABUMKEHUA.

7. M3mepeHne cpegHein CKOPOCTU ABUMKEHUA.

8. M3mepeHne yCKOPEHMA PaBHOYCKOPEHHOTO ABUMEHUA.

9. Onpepgenermne paboTbl U MOLLHOCTU.

10. OnpegeneHune 4yacToTbl KonebaHui rpy3a Ha NPYXUHE U HUTK.
11. OnpeaeneHne OTHOCUTENbHOM BAAXHOCTHU.

12. OnpeaeneHune KoAMYecTsa TEMOTbI.

13. OnpegeneHune yaenbHON TeNN0EMKOCTY.

14. N3mepeHne paboTbl U MOLLHOCTU 3/1EKTPMYECKOrOo TOKa.

15. M3mepeHune conpoTUBeHuS.

16. OnpegeneHmne onTMHECKOM CUbI NNH3bI.

17. MccneposaHMe  3aBUCMMOCTM  BbITaZIkMBalowiein cunbl  oT  obbema

I'IOpr)'KEHHO[/JI 4acCTu OT NIOTHOCTU XKXNAKOCTU, ee HEe3aBUCUMOCTU OT NJIOTHOCTU U MacCCbl Tena.
18. UccnepoBaHue 3aBUCMMOCTU CUbI TPEHUA OT XapaKTepa NOBEPXHOCTU, ee
HEe3aBUCMMOCTHK OT NnoLwaan.

HabntopeHne ABNEHWUI M NOCTAHOBKA OMbITOB (Ha KAYECTBEHHOM YPOBHE) NO 0BHapYKeHuto
baKTOpOB, BAMAIOLWMX HA NPOTEKAHUE AaHHbIX ABNEHUI

1. HabntogeHne 3aBUCMMOCTM Nepuosa KoebaHuit rpy3a Ha HUTK OT OJ/IMHbI U
HEe3aBMCMMOCTM OT MaccChl.

2. HabnoaeHne 3aBUCMMOCTM Nepuoaa KoiebaHnit rpysa Ha Npy*KMHe OT Macchl
N YKECTKOCTMU.

3. HabnogeHne 3aBUCMMOCTH AaB/IeHNA ra3a oT o6bema 1 TemnepaTypbl.
HabnogeHne 3aBUCMMOCTV TeMNEPATYPbI OCTbIBaKOLWEN BOAbI OT BPEMEHM.
NccnenoBaHve ABNEHUS B3aMMOAENCTBUA KaTyLLKM C TOKOM M MarHuTa.
WccnenoBaHve ABNEHUA 3NEKTPOMATrHUTHON MHAYKLMUMN.

Ha6mo,£|,eHl4e AB/IEHUNA OTPaAXKEHUNA N NPENOMIEHNA CBETA.
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HabnofeHne aBneHus gucnepcun.
9. ObHapyXeHue 3aBUCMMOCTM  COMPOTUB/AEHMA MNPOBOAHMKA OT  €ro

napameTpoB u BellecTBa.



10. UccnepoBaHme 3aBUCMMOCTU BeCa TeNA B XKUOKOCTU OT obbema I'IOI'py)'KEHHOﬁ
4acTu.

11. NccnepoBaHue 3aBUCMMOCTM OAHOW PU3NMYECKOM BENIMUYMHBLI OT APYron C
npeactaBieHnem pesysibTaToB B Buae rpadumka uam tabanubl.

12. NccnepoBaHue 3aBUCMMOCTU MacCbl OT ob6bema.

13. NccnepoBaHue 3aBUCMMOCTM MYTU OT BPEMEHWU MPU PABHOYCKOPEHHOM
ABUKeHMN 6e3 HauyanbHOM CKOPOCTH.

14, NccnepgoBaHWe 3aBUCMMOCTM  CKOPOCTM OT  BPEMEHM M NyTU nNpu

PAaBHOYCKOPEHHOM ABUMXEHUMN.

15. WccneposaHme 3aBUCMMOCTU CUIbI TPEHMA OT CUANbI AaBNEHUA.

16. WUccneposaHme 3aBUCMMOCTU AedOPMaLMN NPYXKMHbI OT CUAbI.

17. NccnepoBaHme 3aBUCMMOCTU Nepuoaa KonebaHuii rpysa Ha HATU OT AJIUHbI.
18. WUccneposaHme 3aBUCMMOCTM nepuoga KonebaHuil rpysa Ha Mpy>KuHe oT

KEeCTKOCTU N MacCCbl.

19. NccnenoBaHne 3aBUCMMOCTU CUAbI TOKA Yepes NPOBOAHMK OT HanpsaXeHua.
20. MNccnenoBaHne 3aBUCMMOCTU CUAbI TOKA Yepes 1aMMOYKY OT HanpAMKeHus.
21. WccnenoBaHve 3aBUCMMOCTM YIia NPEsIOMIEHNA OT yraa nageHus.

MpoBepKa 3a4aHHbIX NPEANON0KEHUN (NPAMbIE U3MEPEHUA PU3UUYECKUX BEIMUMH U CPAaBHEHUE
3aZaHHbIX COOTHOLLEHWIA MeKay HUMM). MpoBepKa runoTes

1. MpoBepKa rmnoTesbl 0 AMHENHOWM 3aBUCUMOCTU O/1MHbI CTONBMKA KUAKOCTU B TPYHKe
OT TemnepaTypbl.
2. MpoBepka rMnoTesbl O NPAMOW  MPOMOPLMOHANBHOCTU  CKOPOCTU  MpU

pPaBHOYCKOPEHHOM ABUXKEHUN NPONAEHHOMY NYTU.

3. MNpoBepKa rMnoTesbl: NPU NOCAeA0BaTe/IbHO BKAKOYEHHbIX 1TAMMOYKM M NPOBOAHMKA
WAN ABYX NPOBOAHWMKOB HaMpAXKeEHUA CKNAAbIBaTb HENb3A (MOXKHO).

4. MpoBepKa NpaBmKaa CIOKEHMA TOKOB Ha ABYX NapafeNbHO BKIOYEHHbIX Pe3MCTOPOB.

3HaKOMCTBO C TEXHUYECKMMM YCTPOMCTBAMM N UX KOHCTPYMpPOBaHUe 5.

KoHcTpymnpoBaHMe HaKNOHHOM NAOCKOCTU € 3afaHHbIM 3HavyeHmem KA.

6. KoHcTpyupoBaHue apeomeTpa v UCnbiTaHne ero paboTbl.

7. C60pKa 31eKTPMUYECKOM LEnn N M3MepPeHMe CU/bl TOKa B ee Pas3/IYHbIX y4acTKax.

8. Cb6opKa aneKkTpomMarHuTa v UCnbITaHWe ero AenCTBuA.

9. WM3yueHue 3neKTPUYECKOoro Asuratenis NOCTOAHHOTO TOKa (Ha moaenn).

10. KoHcTpympoBaHUue aneKkTpoasuraTens.

11. KoHcTpympoBaHue moaenu Teneckona.

12. KoHcTpympoBaHue moaenu N0AKM C 3a4aHHOM rpy30N0AbEMHOCTbIO.

13. Ouenka cBoero 3peHus 1 Noa6op OYKOB.

14.KoHcTpyupoBsaHue npocTeiiluero reHepaTtopa.

15. U3yyenme cBoicTB 306parkeHNA B INH3AX.



2. INTAHUPYEMBIE PE3YJIbTATBI

BpInyCKHUK HAYy4YMTCs:

. cobnopaTte npasuna 6e30MacHOCTM M OXpaHbl Tpyaa npu pabote ¢ yyebHbIM ©

nabopaTopHbIM 060pYyA0BaAHNEM;

. NOHMMaTb CMbIC/T OCHOBHbIX PU3MYECKUX TEPMUHOB: dU3NYEeCKoe Teso, dpusnyeckoe

ABNEeHUE, ¢M3M‘-IeCKaF| BeNn4YnHa, eaUHULbl UISMEPEHNA;

. pacnos3HaBaTb NpPo6/aembl, KOTOpPble MOMHO pelwunTb Npu Momowm GU3MYECKUX
METO/I0B; aHa/NM3MPOBaTb OTAE/bHble 3Tanbl MNPOBEAEHUA UCCNeAOBaHUI U UHTEPNPETUPOBaTb
pe3ynbTaTbl HAbAAEHWUI U OMbITOB;

. CTaBUTb OMbITbI MO UCC/IEA0BaHMIO GUINYECKUX ABNEHUN NN GU3NYECKNX CBOMCTB TeN
6e3 NCcnoNb3oBaHUA NPAMbIX U3MEPEHUIt; Npu 3Tom bopmMyanposaTb Npobaemy/3agady yyebHoro
3KCrnepumeHTa; cobupaTb YCTAHOBKY M3 npeasioKeHHoro obopyaoBaHMA; NPOBOAUTb OMbIT U
dopmMynmpoBaTh BbIBOAbI.

MpumeyaHue. MNpu NnpoBeaeHUN UccnenoBaHUA GUINYECKUX ABNEHUN U3MEPUTENbHbIE NPUBOPBLI
NUCNONb3YHOTCA /INWb KaK AaTYNKUN U3MepeHnA cbmsmqecmx BEMYMH. 3anncK NoKasaHni NPAMbIX
M3MEPEHMN B 3TOM Cy4Yae He TpebyeTcs.

. MOHMMATb POJib SKCNEPUMEHTA B NONYYEHUN HAayYHOW MHPOPMaLLUK;

. NPOBOAUTL NPAMbIE U3MEPeHUa GUINYECKMX BENUMH: BPEMA, PAcCTOAHME, Macca
Tena, o6bem, cuna, TemnepaTtypa, aTmochepHoe AaBAEHME, BNAXKHOCTb BO34yXa, HAaNpsAXKeHWe, cuna
TOKa, PaaMaLMOHHbIA GOH (C MCNONb30BaHMEM A03MMETPA); NPU 3TOM BbiBUPaTb ONTMMA/bHBbIN
Cnocob M3mMepeHnn 1 NCNob30BaTb NPOCTENLLIME METOAbI OLEHKM NOrpeLwHoCTe U3MepPEHH.
MpumeuaHue. Jltobas yuebHasa Nnporpamma A0/1KHa obecneunsaTb oBAageHME NPAMbIMMI
N3MEPEHNAMM BCEX NEPEUNCNEHHbIX GUINUYECKUX BETUYMH.

. NPoBOANTL MUCCAEA0BaHUE 3aBUCMMOCTEN QU3INYECKMX BEIMYMH C UCMNONb30BaHMEM
NPAMbIX U3MEPEHMUIA: MPM 3TOM KOHCTPYMPOBATb YCTaHOBKY, GUKCMPOBaATb pe3ybTaTbl NOAYYEHHOM
3aBUCUMMOCTM QM3NYECKMX BENNUYMH B BUAE Tabauu u rpaduKos, AenaTb BbIBOAbI NO pe3y/ibTaTam
nccnefoBaHus;

. NPOBOAWUTL KOCBEHHblEe W3MEPEHUA GU3MUYECKUX BEANYMH: MPU  BbINMOJHEHUM
M3MepeHnin cobupaTb 3IKCNEPUMMEHTANIbHYIO YCTAHOBKY, Cieays MPeasioXeHHON WHCTPYKUUK,
BbIYMCNATb 3HAUYEHNE BENUYMHbI U aHAaAM3MPOBATb MOyYeHHble pPe3yabTaTbl C yYeTOM 3a4aHHOM
TOYHOCTU U3MEPEHWUIA;

. aHa/IM3MPOBATb CUTYaLMW NPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, y3HaBaTb B HUX
NposAB/IEHNE U3YYEHHbIX GU3NYECKUX ABEHUIN UAN 3aKOHOMEPHOCTEN U MPUMEHATb MMeloLMecs
3HaHKUA ANA UX 06bACHEHUS;

. NOHMMaTb MPUHUMMLI AENCTBMA MaLlLMH, NPUOBOPOB M TEXHUYECKMX YCTPOWCTB,
ycnosua nx 6e3onacHoro Ncnosib30BaHNA B NOBCEAHEBHOM KU3HU;

. MCMO/Ib30BaTb NPW BbIMNOJAHEHUMN y4ebHbIX 33434 HayYHO-MONYISPHYIO NTEPATYPY O
bU3NYECKUX ABNEHMAX, CMPaBOYHble MaTepunasnbl, pecypcbl MHTepHerT.

Bbll'lyCKHl/IK IMOJYYHUT BO3MOKHOCTb HAYYUTDHCH:



° OCO3HaBaTb UEHHOCTb HaAY4HbIX MCCﬂe,D,OBaHMﬁ, ponb (I)M3MI-(M B pacwmnpeHnun

npeAcTaB/ieHNn 06 OKPY»KaloLWeM MUPE U ee BKNAA, B YYULLIEHNE KaYeCcTBa XKU3HU;

i NCMNo/1Ib30BaTb NPMEMbI MOCTPOEHUA GUINYECKUX MOoaenelt, NoucKka U GOpPMYINPOBKU
[OKa3aTeNbCTB BbIABUMHYTbIX TMNOTE3 M TEOPETUYECKMX BbIBOAOB Ha OCHOBE 3SMMUPUYECKU
YCTaHOBNEHHbIX GaKTOB;

° CpaBHMBATb TOYHOCTb WU3MeEpPeHUA ¢M3MHeCKMX BeNN4YNMH nNo BeINYUHE UX

OTHOCUTENbHOM norpewHoOCT Npn npoBegeHNn NpAmMbIX M3Mep6HMﬁ;

. CaMOCTOATE/IbHO MPOBOANUTL KOCBEHHbIE U3MEPEHUA U UCCeA0BaHUA GU3NYECKUX
BE/IMYUH C UCNONb30BaHUEM Pa3INUYHbIX CNOCOBOB M3MepeHUs GU3MYECKUX BeSINYUH, BbibBMpaTb
CpeAcTBa M3MEPEHUA C y4eToM HeobXoAMMOM TOYHOCTU U3MepeHU, 0OOCHOBbIBaTb BbIOOP
cnocoba mM3mepeHus, afeKBaTHOro MOCTaB/IeHHON 3agaye, NPOBOAMUTb OLLEHKY [OCTOBEPHOCTU
NoslyYeHHbIX pe3y/bTaToB;

. BOCMPUHUMATb WMHPOPMALMIO U3MYECKOrO COoAepKaHMA B Hay4yHO-MonyAAapHOM
nMTepatype WM CpeacTBax MaccoBol MHOOPMaLMKM, KPUTUYECKM OLEeHMBaTb MONYYEHHYIO
MHGOPMaLUMIO, aHANN3UPYA ee coaeprKaHue U AaHHble 06 UCTOYHUKe MHbOPMaUUK;

° CO34aBaTb COBCTBEHHbIE MUCbMEHHbIE U YCTHbIE COOGLLI,EHMFI o ¢M3M‘-IeCKMX ABNIEHNAX
Ha OCHOB€ HECKOJIbKUX UCTOYHUKOB MHd)OpMaLI,MVI, conposoXaaTb BbICTyneHMe npe3eHTaume171,
Yy4nTbiBaA ocobeHHOCTH ayanTopun CBePCTHUKOB. Mexanudyeckne sIBJIEHUS BbIHyCKHI(lK
HAY4YHUTCH:

. pacno3sHaBaTb MexaHUYecKne ABAEHUA U OBBACHATbL Ha OCHOBE MMEIOLLMXCA 3HAHUIA
OCHOBHbIE CBOWCTBA W/IN YC/IOBUA MPOTEKAHUA 3TUX ABNEHMI: PAaBHOMEPHOE W HEPABHOMEpPHOE
[ABUXKEHWe, PaBHOMEPHOE M PaBHOYCKOPEHHOE MNPAMOJIMHENHOE ABUMKEHWE, OTHOCUMTE/IbHOCTb
MeXaHWUYeCKoro ABUXKeHUs, cBoBOAHOE MafeHUe Tes, PaBHOMEPHOE [ABUMKEHUE MO OKPYMKHOCTY,
WHepLMs, B3aUMOAENCTBME Te/l, peakTMBHOE ABUXKEHME, Nepesaya AaB/eHUs TBEPAbIMU TelamMMy,
XUOKOCTAMM U rasamu, aTmocdepHoe JaB/ieHWe, MaaBaHWe Ten, pPaBHOBECHME TBEPAbIX Te,
MMeIOLWMX 3aKPenjeHHylo OCb BpalleHusA, KonebaTenbHoe OBUMKEHME, Pe30HaHC, BOJIHOBOE
OBUXKeHue (3BYK);

. ONUCbIBaTb M3y4YeHHble CBOWCTBA TeN WM MeXaHM4YecKne ABAEHUA, WCMNONb3ysA
bU3NYECKME BEANUMHDI: NYTb, NepemMeLLLeHNe, CKOPOCTb, YCKopeHue, nepuod obpalieHuns, macca
Tena, NJI0THOCTb BeLLEecTBa, cuna (cuna TAXKECTU, CKa YyNpyrocTu, Cuia TPEHUA), AaBAEHUE, UMMY/bC
TeNa, KMHETUYEeCKan 3Heprus, noTeHumanbHaa 3Heprus, mexaHuyeckaa paboTa, mexaHMYecKas
mMoLHocTb, KMNA npu coBeplueHnn paboTbl C UCMONb30BAHWEM MPOCTOr0 MeXaHM3Ma, CUNa TPeHus,
amnauTyaa, nepuoa 1 Yactota KonebaHuii, AMHA BOIHbI U CKOPOCTb ee PacnpoCTpaHeHus; npu
OonucaHMM NPaBUIbHO TPaAKTOBaTb GPU3UYECKMIA CMbICA UCMOIb3YEMbIX BEINUYUH, UX 0603HAUYEHUSA U
eAMH1Lbl U3MepeHUa, HaxoauTb GOpMysbl, CBA3bIBAOWME AAHHYIO (GU3UYECKYHOD BEeAUYMHY C
APYTUMU BEANUUHAMM, BbIYUCNATL 3HaYEHNE GUINYECKOW BEINUUHDI;

. aHanM3MpoBaTb CBOMCTBA TeJi, MEXaHWYecKMe ABMIEHMA W MNPOLLeCChbl, WUCNO/b3ys
dM3MYECKMEe 3aKOHbl: 3aKOH COXPAaHEHWs 3HEPrnmn, 3aKOH BCEMMUPHOrO TATOTEHMA, NPUHLMN
cynepnosnuumn cun (HaxoskaeHue paBHogelcTaytowei cunbl), |, Il v 1l 3aKoHbl HbloTOHa, 3aKOH
COXpaHeHUs MMNyAbca, 3aKoH lyKa, 3akoH [lackansa, 3akoH Apxumeda; NpW 3TOM PasmMyaThb
CNOBECHY0 POPMYIMPOBKY 3aKOHA M €r0 MAaTEMATMUUYECKOE BblpaXKeHUE;

° Pa3zin4aTb OCHOBHbIE MPU3HAKU MU3YYEHHDbIX (I)VI3VILIECKVIX MOAGHEVIZ mMaTepuaabHan

TOYKa, MHEpLMabHAA CUCTEMA OTCYETAQ,

i pellaTb 3a43a4m, Ucnonb3ysa GUsnYecKkme 3aKoHbl (3aKOH COXpaHeHUs SHEPrUn, 3aKOH
BCEMMUPHOIO TArOTEHMA, NPUHLUKMN cynepno3unummn cua, |, 11 n 11l 3aKoHbl HbtOTOHA, 3aKOH COXpPaHEeHUA



MMNYANbCa, 3aKoH yKa, 3aKoH NacKans, 3akoH Apxumega) n popmynsbl, cBA3bIBatoWwMe drsmMyeckmne
BE/IMUMHbBI (NYyTb, CKOPOCTb, YCKOpPEHMEe, macca Tena, MAOTHOCTb BeLlecTBa, cCwia, AasieHue,
UMNYNbC Tena, KWMHETUYECKan 3SHeprus, noTeHUMasbHas 3Heprus, MexaHudyeckas pabora,
mexaHmyeckas molHocTb, KM/ npoctoro mexaHusma, cuia TPEHWUS CKONbXKEeHUA, KoappuumeHT
TpeHUs, aMnanTyaa, Nnepmnog, 1 4yactota konebaHui, 4 MHA BOHbI U CKOPOCTb €€ pacnpoCcTpaHeHusn):
Ha OCHOBE aHanu3a YC/0BMA 3aJayM 3anucbiBaTb KpaTKoe YC/oBUe, BblaenaTb ¢dusmMyeckue
BEJINYMHbDI, 3aKOHbI U GOPMYJibl, HEOOXOAMMbIE A5 ee peLleHns, NPOBOANTb PacyeTbl N OLLEeHUBATL
peasibHOCTb MOJIY4EHHOTO 3HaYeHUA PU3INYECKOM BEINYUHDI.

BbiNyCKHHK NOJYYUT BO3MOKHOCTD HAYYMThHCS:

. MCMONb30BaTb 3HAHMSA O MEXaHWYECKUX ABJAEHUAX B MOBCEAHEBHOM MW3HM ANA
obecneyeHuns 6esonacHocTn Npu obpaleHnn c npnubopamm U TEXHUYECKMMU YCTPOCTBAMM, ANA
COXpPaHeHUa 340p0BbA M COBNIOAEHUA HOPM 3KOJIOTMYECKOTO NMOBEAEHUSA B OKPYHKAIOLLEN cpeae;
NPUBOAUTL MNPUMEPbI MPAKTUYECKOrO WCNONb30BaHMA (PUIMYECKMX 3HAHUM O MEeXaHMYEeCKUX
ABNEHUAX M PU3NYECKUX 3aKOHaxX; NpUMepbl WMCMOAb30BaHWA BO30OHOBAAEMbIX WMCTOYHUKOB
3HEepruun; 3K0A0rMYECKUX NOCAeACTBUIA UCCAeA0BaHNA KOCMMUYECKOTo NPOCTPaHCTB;

. pasnanyatb rpaHUUbl MPUMEHMMOCTM GU3MYECKMX 3aKOHOB, MOHMMAaTb BCeobuyuit
Xapaktep ¢yHAaMEHTaIbHbIX 33KOHOB (3aKOH COXPaHEHMS MEeXaHWYEeCKOW 3Hepruun, 3aKoH
COXpaHeHnAa nmnysibCa, 3aKOH BCEMUPHOTO TFIFOTeHVIﬂ) M OrpaHN4YeHHOCTb NCNOJ1Ib30BaHNA YaCTHbIX
3aKOHOB (3aKoH lyKa, Apxumega v ap.);

. HaxXoAMTb aAEeKBaTHYIO MPeA/IoKEeHHON 3adadve M3MYECKYl0 MoAeNb, paspellatb
npobaemy Kak Ha OCHOBE MMEIOLLMXCA 3HaHWUIA N0 MeXaHUKe C UCNO/Ib30BaHMEM MaTeMaTUYECKoro
annapaTa, Tak 1 NP1 NOMOLLU METOA0B OLLEHKMN.

TenJioBble siBJIeHUS
BpInycKHUK HAYy4YMTCS:

. pacnosHaBaTb TEM/OBble ABNAEHMA M O6BACHATb Ha 6ase MMeloWMXCcA 3HaHWIA
OCHOBHbIE CBOMCTBA W/IN YCNOBUS NPOTEKAHUS 3TUX ABNEeHUI: auddy3una, nsmeHeHne obbema Ten
npv HarpeBaHuu (oxnaxKaeHnn), 60/blan CKMMAEMOCTb Fra30B, Manas CKMMAEMOCTb KUAKOCTEN U
TBEPAbIX Te/s; TEN/J0BOe PaBHOBECWE, UCMAPEHWe, KOHAEHCaLMsA, MAaBNeHue, KpUCTanausaums,
KUMEHWE, BAXHOCTb BO34yXa, pPas3/IMyHble Ccnocobbl Tenaonepeaayv (TensonpoBOAHOCTD,
KOHBEKLMA, U3/TlyYeHMe), arperaTHble COCTOAHUA BELW,ECTBa, MNOr/IOWEHNEe SHEPTUM NMPU UCNAPEHUN
XUOKOCTU U BblaeneHue ee MpU KoHAeHcauuM napa, 3aBMCMMOCTb TemnepaTypbl KUMNeHWUA oT
AaBAeHus;

. ONMCbIBaTb M3y4YeHHble CBOMCTBA T/ U TEN/IOBble ABNEHUA, UCNONb3YA dU3NYecKue
BE/IMYMHbI: KOJIMYECTBO TEM/IOTbI, BHYTPEHHAS 3HEPrus, TemnepaTtypa, yAe/bHas TenjoemKoCTb
BELLEeCTBa, yAe/IbHasA TeNA0Ta NAaBJAeHUs, yAe/bHan Ten1oTa NnapoobpasoBaHus, yaenbHas TenaoTa
CropaHusa Tonamea, Ko3dOUUMEHT NOJIE3HOro AEMCTBMA TENJOBOTO ABWUraTens; npu OnNMcaHuM
NPaBUIbHO TPAKTOBaTb GU3NYECKUI CMbIC UCMOJIb3yEeMbIX BEIMYMH, X 0B03HAYeHUA U egUHULbI
M3MepeHna, HaxoamuTb (GOPMY/bl, CBA3bIBAOWME AAHHYI0 GU3MYECKYI0 BEeUUYUHY C APYTUMM
BE/IMYMHAMMU, BbIYUCAATL 3HaYEHNE GU3NYECKON BENNYUHBI;

° dHa/IN3NPOBaTb CBOWCTBA Te, TEMN/IOBbIE IBJEHUA U npoueccbl, NCNo/1b3yA OCHOBHbIe
NONIOKEHNA aTOMHO-MOJIEKYZIAPHOIo y4eHUA O CTPOEHUNN BELLECTBA U 3aKOH COXPAaHEHWNA 3HEPTUN;
° Pa3/in4aTb OCHOBHbIE MPU3HAKU N3YYEHHbIX ¢M3VN€CKVIX MOLI,EI'IEVI CTpOeHUnA rasos,

)KM,D,KOCTeﬁ N TBEPObIX TEN,



° npneoanTb nNpuUMepPbl NPakKTU4YeCKOro wucCnos1b3oBaHUA ¢M3M‘-IECKVIX 3HaHUM O

TENZIOBbIX ABNEHUNAX;

. pewaTtb 3afa4M, UCMONb3yA 3aKOH COXPAHEHWA SHEPrUU B TEMNNOBbIX MpoLeccax M
dopmynbl, cBaA3bIBalOWME PU3NYECKME BENINUYNHDBI (KOIMYECTBO TENIOTbI, TeMMepaTypa, yae bHas
TEeNJ0eMKOCTb BELLECTBA, YAEeNbHAA TenjoTa NAaBNeHUA, yAeNbHaA TenaoTa napoobpasoBaHus,
yAeNnbHas TenjaoTta cropaHua Tonamnea, KoagpdpuumeHT NonesHoro AencTBuA TeNN0BOro ABUraTens):
Ha OCHOBE aHa/M3a YCAOBMA 33aJayM 3anucbiBaTb KpaTKoe ycC/i0BUWe, Bblaenatb ¢usmyeckue
BE/IMYMHbI, 3aKOHbI U popMybl, HeOBXOaMMbIE A5 ee pelleHns, NPOBOANTb PAacyeTbl M OLEHUBATb
peanbHOCTb NOJIYY4EHHOIO 3HAYEHUA GU3NYECKOW BESINUYUHDI.

BbIHyCKHI/IK MOJIYYUT BOZMOKHOCTD HAYYHUTBLCH

. MCMO/Ib30BaTb 3HAHWA O TEMN/0BblIX ABAEHMAX B MNOBCEAHEBHOW KM3HW AN
obecneyeHnn 6esonacHoOCTM Npu obpalleHnr ¢ NPUBopPammn U TEXHUYECKMMMU YCTPOUCTBAMM, ANA
COXpaHeHUn 340p0oBbA M COBNOAEHMA HOPM 3KOJIOTMYECKOrO NOBEAEHUA B OKPYKAIOLWLEN cpeae;
NpUBOANTL MPUMEPbI 3KONOTMYECKUX NOCNEACTBUIA paboTbl ABUraTenei BHYTPEHHEro CropaHus,
TENA0BbIX U TMAPO3NEKTPOCTaHLMI;

. pa3nAnyaTth rpPaHuLbl NPUMEHUMOCTU GU3MYECKMX 3aKOHOB, MOHMMAaTb BCeobLuit
Xapaktep ¢yHAamMeHTasbHbIX GU3NYECKMX 3aKOHOB (3aKOH COXPaHEeHUA 3HeprMM B TernioBbIX
npoueccax) u orpaHNYeHHOCTb UCMNO/Ib30BaHMA YaCTHbIX 3aKOHOB;

. Haxo4MTb afeKBaTHYIO MpeasioXKeHHOW 3adavye GU3MYECcKylo Moaenb, paspellaTb
npobsemy Kak Ha OCHOBE MMEIOWMXCA 3HAHWUIA O TEnoBbIX ABAEHMAX C WCMONb30BaHWEM
MaTeMaTM4YeCcKoro annapaTa, Tak U MpY NOMOLLM METOA0B OLLEHKMU.

3JIEKTpPI'lECKI/Ie U MAarHuTHbIC ABJICHUA BbIHyCKHI/IK HAY4YIMTCH:

. pacno3HaBaTb 3/IEKTPOMArHUTHble ABMEHUA U OBBACHATL Ha OCHOBE MMEILLMXCA
3HAHMI OCHOBHbIE CBOMCTBA WAWM YCNOBMA MPOTEKAHUA 3TUX ABNEHWN: 3N1eKTpu3auma Tes,
B3aMMOAENCTBME 3apAf0B, 3SNEKTPUYECKMI TOK W ero AencTBus (TennoBoe, XMMWYECKOE,
MarHuMTHOE), B3aMMOLENCTBME MArHMTOB, SNEKTPOMarHUTHaA WMHAYKUMA, OEeACTBME MarHUTHOro
NnoAA Ha NPOBOAHMK C TOKOM W Ha ABUXKYLLYIOCA 3apAXKEHHYIO YacTULY, OEUCTBUE 3/TEKTPUYECKOTO
Nnons Ha 3apAEHHYIO YacTULYy, 3/IEKTPOMArHUTHble BOJIHbI, NPAMOJIMHENHOE PaCcnpPOCTPaHeHUe
CBEeTa, OTParkeHue 1 NpesioMaeHne CBeTa, ANUCMNepPCcUn ceeTa.

° COCTaB/IATb CXeMbl 3/1EKTPUYECKUX u,enei/’l C nocnepgoBaTe/ibHbIM U NapansiesibHbIM
coegunHeHnem 31eMeHTOB, pPa3/sindana yC/10BHble 0603HayeHunA 3/71eMeHTOB INEKTPUNYHECKUX LI,EI'IEI‘/JI
(MCTO‘-IHVIK TOKa, K/1l0Y, pe3ncTop, peocTaT, 1aMnoYyKa, aMnepmeTp, BOI'IbTMETp).

° MCNonb30BaTb ONTUYECKKNE CXEMbI 14 MOCTPOEHUNA M306pa>KeHMl7l B M/1IOCKOM 3€epKane

1 cobuparoLei NnMHse.

. ONMCbIBaTb M3y4YeHHble CBOWCTBA Te/N W 3/IEKTPOMArHUTHbIe ABAEHMWSA, UCMOb3YA
dU3NYECKME BEAUUYMHDLI: 3INEKTPUYECKMI 3apaj, Cuaa TOKa, J/EKTPUYECKOe HanpaKeHue,
3/1eKTPMUYECKOe COMPOTMBAEHME, YAe/NbHOE COMPOTUB/IEHME BELWECTBA, PaboTa 3N1EKTPUYECKoro
nons, MOLHOCTb TOKa, (OKyCHoe paccTosHMe W ONTMYecKaa CuAa JfIMH3bl, CKOPOCTb
3/1eKTPOMArHUTHbIX BOJIH, ANMHA BOMHbLI M 4acToTa CBEeTa; NPW OMMCaHMM BEpPHO TPaKTOBaTb
bU3NYECKMI CMbICA UCMONb3YEMBIX BEMYMH, UX 0603HAYEHMA N eANHULBI USMEPEHMA; HAaX0aMUTb
dopmybl, CBA3bIBaKOLWME AAHHYIO GU3MUECKYIO BETMYMHY C APYTMMU BEMUYUHAMM.

. aHa/IM3MPOBaTb CBOMCTBA TeJl, 3/IeKTPOMarHUTHbIE ABJEHUS U MPOLECCHI, UCMO/b3YSA
dU3NYECKME 3aKOHbI: 3aKOH COXPaHEeHNA 31eKTPUYECKoro 3apada, 3akoH OMa Ans ydacTKa uenu,
3aKoH [koyna-JleHua, 3aKoH NPAMOIMHENHOIO PacnpoCTPaHEHMA CBETA, 3aKOH OTPaXKeHWA CBeTa,



3aKOH npesnomneHnAa ceBeTa, Npu 3TOM pPa3/zindatb C/OBECHYIO d)OpMyJ'IMpOBKy 3aKOHa U e€ero
MaTeMaTnyeCKoe BbiparKeHune.

° npueoanTb nNpuUMepPbl NPakKTU4YeCKOro wucCnos1b3oBaHUA ¢M3M‘-IECKVIX 3HaHUM O

9NN1EKTPOMAlrHUTHbIX ABIEHNAX

. peluaTh 3a4a4u, UCNOb3ya pU3MYECKMe 3aKOHbI (3akoH OMa ANA yyacTKa Lenu, 3aKoH
Oxkoyna-leHua, 3aKOH NPAMOANHEHOrO PacnpPoCTPaHEeHUA CBETa, 3aKOH OTPaXKeHUs CBeTa, 3aKOoH
npenomneHus ceeta) UM GopmMyabl, cBA3bIBalOWMe GU3MYECKME BenuuMHbl (cuna  TOKa,
3NEeKTpUYECKoe HanpaKeHue, 3/1eKTPUYEcKoe COMpoTUBAEHME, YAe/IbHOe COMNPOTUBNAEHUE
BelllecTBa, paboTa 3/N1EeKTPMYECKOro Mo/, MOLLHOCTb TOKa, GOKYCHOe paccTosHMe M OnTUYecKan
CUNa NH3bI, CKOPOCTb 31EKTPOMArHUTHbIX BOJIH, A/IMHA BOJIHbI M YacToTa cBeTa, opMy/ibl pacyeTa
3/1EKTPUYECKOrO COMPOTMBAEHMSA MPU MOCAEA0BaTeNbHOM W NapaaieNbHOM COeAMHEHUM
NPOBOAHMKOB): Ha OCHOBE aHa/M3a YCNOBMA 3a4ayM 3anmMcbiBaTb KPaTKOE YCNOBME, BblAeNATb
bU3nYeCcKMe BeMUMHDI, 3aKOHbI U GOPMY/bl, HEObXoANMbIE A4/1A ee pelleHus, MPOBOAMTb pacyeThl
W OLLEeHMBaTb PEaNbHOCTb MNONYYEHHOTO 3HaYeHMs GU3NYECKON BeNUYMHbI. BLIMyCKHUK MOJYy4YUT
BO3MOKHOCTh HAYYUTbCS:

. MCMNO/b30BaTb 3HAHWNA 06 3/1EKTPOMArHUTHBIX ABNEHUAX B MOBCEAHEBHOM KMU3HU ANA
obecneyeHuns 6esonacHocTn Npu obpaleHnn c npnbopamm U TEXHUYECKMMU YCTPOMCTBAMM, ANA
COXPaHeHUA 340p0BbA M COONIOAEHUA HOPM IKOJIOTMYECKOTO NMOBEAEHUS B OKPYMKalOLLEN cpeae;
NPUBOAMUTbL NPUMEPbI BAUAHWUS 3NEKTPOMATHUTHBIX U3/TYY4EHWUI HA XKUBbIe OPraHM3Mbl;

. pasnMuatb rpaHuUUbl NPUMEHUMOCTU OU3UYECKMX 3aKOHOB, MOHMMaTb BceobLinii
Xapaktep ¢yHAAMEHTaNbHbIX 3aKOHOB (3aKOH COXpPaHeHWA 3NeKTpUMUYecKoro 3apaga) W
OrPaHNYEHHOCTb MCMNO/Ib30BAHMSA YaCTHbIX 3aKOHOB (3aKoH OMma A1 yyacTKa LLenu, 3aKoH

Oxoynsa-NeHua n ap.);

. MCNONb30BaThb NPMEMbl MOCTPOEHUA GU3NYECKUX MOoLeneid, TOUCKA U GOPMYINPOBKM
[lOKa3aTeNbCTB BbIABUHYTbIX TMNOTE3 WM TEOPETMYECKUX BbIBOAOB Ha OCHOBE 3SMMMPUYECKM
YCTaHOB/IEHHbIX GAKTOB;

. Haxo4MTb afeKBaTHYIO NpeasioXKeHHOW 3agade ¢GU3NYECKylo MoJesb, paspellaTtb
npobaemy Kak Ha OCHOBE MMEIOLLMXCA 3HAHWUI 06 31EKTPOMArHUTHBIX ABNEHUAX C UCNO/Ib30BaHMEM
MmaTematTmnuyeckoro annapaTa, TaK U I'Ipl/l NOMOLLUUN MeTO40B OLUEeHKW.

KBaHnToBbI€ AIBJICHUSA
BrInyckHUK HAy4YMTCs:

° pPacno3HaBaTb KBaHTOBble ABNEHUA U 06bACHATL Ha OCHOBE nmerumxca 3HaHMM
OCHOBHblE CBOWMCTBA WUAU ycnosua nNpoOTEKAHUA 3TUX AB/IEHUI: ecTecTBeHHasa U MCKYCCTBEHHAA
Paano0aKTUBHOCTD, O-, B- ny-n3nyyeHumAa, BOSHUKHOBEHNE JINHenYaToro CMeKTpa U3nyvyeHnAa atoma,

. OMNMCbIBaTb U3yUYEHHbIE KBAHTOBbIE ABMEHWNA, UCNONb3YA GpU3MUECKMUE BEANUYNHDI:
MacCcOBOE YMC/I0, 3aPSAL0BOE YMC/IO, Mepuos Nnoaypacnaaa, sHeprus GOTOHOB; NPY ONUCAHUK
NPaBUAbHO TPAKTOBaTb GU3MUECKUIA CMbICA MCMONb3YEMbIX BEUUMNH, X 0603HAYEHNA U eaANHMULbI
N3MepeHus; HaXo4UTb GOPMYIbl, CBA3bIBAOLME AAHHYIO GUSUYECKYHO BENYMHY C APYTMMU
BE/IMYMHAMMU, BbIUMCNIATL 3HaUYeHNe GU3NYECKON BENNYMNHDI;

. aHa/IM3MPOBaTb KBAHTOBbIE ABNEHMS, UCNOJb3YA GU3MUYECKME 3aKOHbI U MOCTYNaTbl:
3aKOH COXPaHEHWA 3HepPrmm, 3aKOH COXPaHEHMUSA 3/1EKTPUYECKOrO 3apAaa, 3aKOH COXPaHeHUA
MacCOBOT0 YMC/a, 3aKOHOMEPHOCTU MU3/TYYEHUS U NOTNOLWEHMA CBETA aTOMOM, MPU 3TOM
pa3nnMyaTh CNoBECHYHO GOPMYINPOBKY 3aKOHa M €r0 MaTeMaTUYECKOe BblPasKeHue;



° Pa3/in4aTb OCHOBHbIE MPU3HAKU nnaHeTapHoﬁ moaenn atoma, HYKﬂOHHOVI moagenun
ATOMHOTrO Agpa;

° npneBoauUTb Npumepbl NpoABNEHUA B npupoae M NPaKTUYeECKOro UCNoJsib30BaHUA
PaANO0aKTUBHOCTU, AAEPHbIX U TEPMOALEPHDbIX peaKu,Mﬁ, CNeKTPanbHOro aHannsa.

BbIHyCKHI/IK MOJIYYUT BO3SMOKHOCTD HAYYHUTHCH

. MCNO/Ib30BaTb MOJIyYEeHHble 3HAHMA B MOBCEAHEBHOM XW3HW Npu obpalleHun ¢
npubopamm U TEXHUYECKUMW YCTPOMCTBAMM (CHETYMK MOHMIMPYIOWMX YaCTUL, O03MMETP), ANSA
COXpaHeHUA 340P0BbA U COBNIOAEHNA HOPM IKONOTMYECKOTO NOBEAEHUA B OKPYIKalOLLEN cpese;

. COOTHOCUTb SHEPIUIO CBA3M aTOMHbIX Agep ¢ AepeKTom Macchbl;
. NPUBOAMTbL NPUMEPbI BAUAHUA PAAUNOAKTUBHbIX U3YYEHUIA Ha KUBble OpPraHW3MbI;
MOHUMaTb NPUHLUMMN AENCTBUA AO3MMETPA U Pa3/iMyaTtb YC/I0BUA €ro UCMo/b30BaHus;

. NOHMMaTb 3KoJIorMyeckue nNpobaembl, BO3HUKaOLME NPU UCNONb30BaHMM aTOMHbIX
3NEKTPOCTaHUMIA, U NYTU peweHnsa 3TUX npobnem, nepcrnekTnBbl UCMOJIb30BaHUA YNPaBAAEMOro
TEPMOALEPHOrO CUHTE3a. DJIEMEHThI ACTPOHOMHUHU BBINYCKHUK HAYUHTCS

. yKa3blBaTb Ha3BaHMA naaHeT CONHEYHOWN CUCTeMbl; pa3inyaTb OCHOBHbIE MPU3HAKK
CYTOYHOIO BpalleHus 3Be3aHOoro Heba, ABusKeHUs JlyHbl, CONHLA U NNaHeT OTHOCUTE/IbHO 3Be3s; ©
NMOHUMATb Pa3INYUA MEXKAY reIMOLEHTPUYECKON U reOLLEeHTPUYECKOM CUCTEMaMMN MUPa;

BbinyCKHHK NOJYYUT BO3MOKHOCTD HAYYMThHCSI:

. yKa3blBaTb 06LIME CBOMCTBA M OTAMYMA NAAHET 3eMHOW rpynnbl U NAAHET-TUraHToB;
masnbix Ten CONHEYHOM cUCTEMbI M BONbLUMX NIAHET; NONb30BaTbCA KapTon 3Be34HOro Heba npwm
HabntoaeHmAx 3Be34HOro Heba;

. pasnMuaTb OCHOBHblE XapaKTEPUCTUKM 3Be3g, (pasmep, UBET, Temneparypa)

COOTHOCMUTb LBET 3BE3/bl C €€ TEMMNEepaTypol;

° pPa3nnyaTb rMNOTE3bl O NPOUCXOXKAEHUN CoNIHEYHOW CUCTEMDI.

3. TEMATHYECKOE IINTAHUPOBAHUE

7 kmace
Ne Tema ypoka Konunyectso CopepkaHue
ypOKa 4Yacos
Beenenne —3 u
1 dusnka — Hayka o npupoae. 1 ®un3mMKa — HayKa o npupoae.
®usmyeckne Tena v ABNEHUA ®Pusnyeckne Tena n ABNEHUA.
2. dusnyeckne BeNNUYNHbI U UX 1 HabntogeHune n onvcaHne pusnyecknx

namepeHumne ABAeHNN. Pusnyeckmi IKCNEePUMEHT.




N3mepeHne GpU3NYECKUX BENUYUH C
YY4ETOM abCO/IOTHOMN NOrPELIHOCTH

(c ucnonb3oBaHMem cpeacTs
obyuyeHusa 1 BocnutaHua LieHTpa

«TouKa pocta»)

MogennpoBaHue ABNEHUI U 0OBEKTOB
npupoabl. Pusmnyeckme BeNMUYMNHBI U UX
n3MepeHme.

TOYHOCTb M NOFPELIHOCTb U3MEPEHWUIA.

MexayHapoaHas cuctema eauHuLL,.
®Pur3nyeckne 3aKoHbl U 3AKOHOMEPHOCTH.
®usnKa 1 TexHunka. HayuHbln meTop,
nosHaHuA. Ponb Gu3nKM B
$opMMpPOBAHNKN eCTECTBEHHOHAYYHOM
rPaMOTHOCTH.

Tema I. IlepBoHaya/IbHbIC CBEACHHS O 6 CtpoeHue BelllecTsa. ATOMBI "

CTPOCHUM BelecTBa MoneKy bl
4. CrpoeHue BellecTsa. ATOMbI 1 1 Tennosoe aBu»KeHWe aTOMOB U MOJIEKY .

MONEKY bl Anddy3ns B rasax, XKMOKOCTAX U TBEPAbIX
5 Lnddyana B rasax, MUAKOCTAX 1 1 Tenax. bpoynoeckoe dsusicenue
TBEPABIX TeNax. BPOYHOBCKOE B3saumogelictene (NpUTANKEHUE U
OTTa/IKUBAHUE) MONEKYI.
OBUXKeHne
ArperaTHble COCTOAHUA BeLLeCTBa
6. B3avmHoe nputaAxkeHue u 1
Pasnunume B cTpoeHMM TBEPAbIX Te,
OTTA/IKNBAHMA MONEKY N
*KUOKOCTEN U ra3oB.
7. ArperaTHble COCTOSIHUA BELLECTBa 1
8. Pasninume B MonekyiapHOM 1
CTPOEHUN TBEPABIX TN, }KULKOCTEWN
M rasos
9. MNoBTOpeHne Tembl 1
«lepBoOHaYanbHblE CBEAEHMUA O
CTPOEHMMN BeLLECcTBa»

Tema II. BzaumoaeiicTBHE TeJ 22 MexaHunuyeckoe asuxkeHune. Pusnyeckme
10. MexaHu4eckoe aBUKeHMe. 1 BE/IMYNHbI, HEOOXOAMMbIE 411 ONUCAHMSA
11. PaBHOmMepHOE 1 HepaBHOMEpPHOE 1 ABVKEHNA N B3aMMOCBA3b MEXIY HUMK

[BWKeHWe (nyTb, NnepemeLlleHune, CKOPOCTb,
12. | CkopocTb. EAMHMLEI CKOPOCTH 1 yCKOpeHue, Bpema ABuKeHNs).
PaBHomepHOe aBuKeHue. NHepuuA.
13. N3yyeHMe 3aBUCUMOCTM NYTU OT 1 P A Py
. Macca Tena. MnoTHOCTb BewecTBa. Cuna.
BPEMEHU NPU NPAMOJINHENHOM .
EanHMubl cunbl. BTopon 3aKoH HbloToOHa.
PaBHOMEPHOM ABUMKEHUW. N
. Tpetnit 3akoH HbtoToHa. CBoboaHOe
N3mepeHune ckopocTu. Pacuér
nageHue Ten. Cuna taxectu. Cuna
nyTM U BPEMEHU ABUKEHUA
ynpyrocTu.
3akKoH lN'yka. Bec Tena. HeBecomocTb.
14. NHepumsa 1
15. Bsaumogeicreue Ten 1
16. Macca Tena. 1 CBA3b MeXKAay CUION TAXKECTU U Maccom
« N3mepeHne maccbl Tela Ha Becax. 1 Tena. iuHamomeTtp. PaBHoaelcTByOLWan
v 17,

(C ncnonb3oBaHMemM cpencrtse

0byuyeHusa 1 BocnutaHua LieHTpa

cuna. Cnna TpeHunaA. TpeHue CKONbXKEHUA,




18.

MnoTHO CTb Bew, ecTBa. MamepeHune
o0b6béma TBépAOro Tena. (c
MCMOJ/Ib30BaHWEM CpeacTB 0byyeHus
1 BocnuTaHusa LleHTpa «ToukKa

19.

Pacuét maccbl 1 06béma Tena
Mo ero NA0THOCTH

20.

N3mepeHne NNOTHOCTM TBEPAOrO
Tena (c cnosb3oBaHMEM CPeacTB
obyyeHuna n sBocnuTaHuA LleHTpa
«TouYKa pocTa»)

21.

PeweHune 3agau «Macca Tena.
MnoTHOCTb BewecTea

22.

Cuna.

23.

Cwuna taxectum

24,

Cuna ynpyrocTtu. 3akoH lNyka.

25.

Bec Ttena.

26.

EanHuubl cunbl. CBA3b MeXAy CUNOM
TAMECTU N Maccou Tena.
AdnHamomeTp

Rl R

217.

CnoxkeHue aByx cui, HanpaBaeHHbIX
BA0/1b O4HOM NPAMOWA.
PaBHogeNcTBYIOWAA CU.

28.

Cuna TpeHuA.

29.

TpeHue cKonbXeHUA. TpeHne NoKos.
TpeHune B Npupoae N TEXHUKE.

30.

OnpepeneHune LEHTPa TAXKECTH
NJAOCKOM NAACTUHBI.

31.

K.p. Nel Bsaumogelicteue Ten

TpeHune nokoa. TpeHue B npupoae n
TeXHuKe.

Tema III

JlaB/ieHne TBEPABIX TeJl.

Kuakocreid 1 razos

23

32.

LHasnenne. EgnHnubI

AaB/ieHunA. Cnocobbl YMeHbLUEHNA U
yBe/IM4EHNA OaBNeHUA

33.

[asneHue rasa

34,

MNepepayva faBAeHUA KULKOCTAMMU U
razamu. 3aKoH [lackans.

35.

JasneHune B }XNUAKOCTU U rase

36.

Pacuér aaBneHmns }KUAKOCTU Ha AHO U
CTEHKM cocyaa

37.

PeweHue 3anay «[JasneHve B
KUOKOCTU U rase»

38.

CooblLatolmeca cocyabl

39.

MpumeHeHne coobuiatomxca
cocynos

JasneHune TBepabIx Ten. EanHuubl
n3mepeHua gasnenHns. Cnocobol
n3meHeHua aasneHus. [laBneHuve
UAKocTel 1 ra3os 3akoH MNackans.
JasneHne }XMAKOCTU HA AHO U CTEHKMU
cocyga. CoobuaroLmeca cocyapl. Bec
Bo3ayxa. ATmocdepHoe gasneHue.
N3mepeHne aTmocdepHOro AaBaeHums.
OnbIT Toppuyennun. bapomeTtp-aHepouna.
ATmocdepHoe faBneHne Ha PasinyHbIX
BblcOTax. [MApaBaAnyecKkne mexaHusmbl
(npecc, Hacoc). laBneHme KNAKOCTU U
ras3a Ha norpyX»eHHoe B HUX Teno.
Apxnmeposa cuna. lNnasaHune Ten n
cynos BosagyxonnasaHue.




40. ATmocdepHoe gasneHue. 1
41. N3mepeHne aTmocdepHoro 1
AaBNneHun
42. BapomeTtp-aHepoua. ATmocdepHoe 1
[AB/IEHUA HA Pa3/INYHbIX BbICOTAX.
43. MaHomeTpbl 1
44, MopLHEBOW XUAKOCTHbIN HacoC. 1
45, MapasamMyeckunin npecc. 1
46. [JelicTBue }KNIAKOCTU U ra3a Ha 1
NOrpy*KEHHOE B HUX TeNo
47. | Apxumepgosa cuna. 1
48. OnpeaeneHune BbITaNKMBaOLLEN 1
J CWJIbl, IENCTBYIOLLEN Ha
\
NOrpy*KEHHOE B *KMUAKOCTb Teno.
(c ucnonb3oBaHnem cpeacTs
0by4eHMs U BOCNUTaHMA
LleHTpa «To4Ka pocTa»)
49, MnasaHue Ten.
50. PeweHwne 3apau
«Apxumegosa cuna. lNnasaHue
TEen»
51. BblACHEHWe ycnoBuWiA NaBaHUA Ten 1
!f B XMAKOCTU (C NCNOIb30BaHNEM
cpencTs obyyeHMA U BOCAUTAHUA
LeHTpa «TouKa
52. MnaBaHu e cyaos 1
53. BosayxonnasaHue. 1
PeweHue 3agay «MnasaHue Ten.
BosayxonnaeaHue
54. K.P. Ne2 «[laBneHue 1
TBEPAbIX TEN, KUAKOCTEN M ra3oB»
Tema IV PadoTa. MouHocTh. JHEPrus 12 MexaHunyeckan paboTta. MowHOCTb.
55. MexaHu4yeckasa paboTa. EanHuupbl 1 SHeprua. MoTeHUMaNbHaA U
paboTbl KMHeTuYeckan sHeprua. MNpespalieHue
56. MolLHOCTb. EAMHMLbI MOLHOCTU 1 OAHOrO BMAA MEXaHWNYECKOW SHeprum B
Apyroi. 3aKoH coxpaHeHMA NOJHOM
57. PewweHue 3anay 1 MEXaHUYECKOM IHEPTUMN.
MexaHu4yeckan paboTta. MoLwHOCTb» MpocTbie mexaHn3mbl. YCnoBuA
paBHOBECUA TBEPAOrO TeNa, UMetoLLEero
58. Pbluarm. 1 3aKpeneHHyo oCb ABUXKEHUA. MOMEHT
50. MOMEHT CUAbI. 1 cunbl. L{enmp msscecmu mena. Poiyar.




60.

BbiAcHEHWe ycnoBuiA paBHoBecHA
pblyara (c ucnonb3oBaHWEM CPeacTB
0byyeHuns n socnutaHma LleHTpa
«TouYKa pocTa»)

61. bnoku. «30n10T0E NpPaBuIO»
MeXaHMKM

62. KNA. PeweHune 3apau.

63. Onpeaenexue KN4 npu

noabéme Tasna rno HaK/JOHHOM
NJ0CKOCTHU (C UCMO/Ib30BaHNEM
cpeacTs obyyeHMA U BOCNUTAHUA
LleHTpa «To4Ka pocTa»)

64. MoTeHuManbHasa U KNHETUYECKas
aHeprus

65. MNpeBpalyeHme ogHOro
BMAAMEXaHNYECKOW SHEpPrumn B
Apyron

66. PelweHwne 3aga4 «IHeprua»

PaBHOBecKe cuA Ha pblyare. Pblyaru B
TEXHWKe, 6bITY 1 Npupoae. MNoaBUKHbIe
M HenogBw»KHble 6/10KN. PaBeHCTBO
paboT NpK MCNONL30BaHUM NPOCTbIX
MeXaHn3MoB («3010Toe NpaBuIo

MexaHuKkn»). KoadpduumeHT nonesHoro

,ﬂ,eﬁCTBMﬂ MeXaHn3ma.

HTorosoe nopropenne

67.

Utorosas K.p. Ne3 «dusuka — 7»

68

0606L1eHNe 3HaHUI




8 knace

Ne Tema ypoka Konunyectso CopepkaHue
YPOKa Yacos
Tema I TensioBble siBIeHHSI 14
1 |TennoBoe ABUKeHWE aTOMOB M MOJIEKY. 1 TennoBoe ABU¥KEHNE aTOMOB U
TemnepaTtypa. CBA3b TemnepaTypbl CO mosiekyn. Temnepatypa. CBasb
CKOPOCTbHO XaOTUYECKOTO ABUKEHMA YaCTuUL, Temnepartypbl CO CKOPOCTbIO
Xa0TUYECKOTO ABUMKEHMUA YacTUL,
2. |BHyTpeHHss sHeprua. PaboTa u 1 BHyTpeHHAsA aHepruA. Pabota u
Tennonepeaaya Kak cnocobbl U3MeHeHUs Tennonepejada kak c”°f°6b'
BHYTPEHHE SHEpriM Tena. NU3MEHEeHMA BHYTPEHHEWN 3HEpPrum
Tena. TennonpoBOAHOCTb.
3._[TennonposoaHocTb. 1 KoHsekuua. UsnyyeHue. MNMpumepsl
KoHBeKuua. M3nyyeHue. 1 TennonepeAauu B Npupoae u
Mpumepsbl TENNONEPEAAYN B MPUPOLE U 1 TexHuKe. KoanyecTso TennoTsbl.
TEXHUKE YpenbHaa TenaoemKocTb. YaenbHas
6. |Konnuectso TennoTsbl. 1 TennoTa cropaHua Tonauea.
7. |YnenbHasa TeN10EMKOCTb 1
8. |PacuéT KonnyecTsa TEMNOThI, 1
« CpaBHeHMe KO Myec TB TENIOTbI NpwU 1
E;. CMeLUNBaHMM BOAbI Pa3HOM TemnepaTypbl
(c ncnonbzoBaHMem cpeacTs obyyeHun u
BOCMMTaHWA LleHTpa «TouKa pocTa»)
10. |YaenbHas Tennota cropaHuna Tonanea 3akoH 1
COXPaHeHMA 1 NPeBPaLLEHNA SHEPTUN B
MeXaHMYeCKUX U TENNOBbIX NpoLeccax.
11. |PeweHue 3agay «YaenbHasa TENN0EMKOCTbY. 1
JHeprva TonMBa W 3aKOH COXpPaHeHUn
12. |M3mepeHue yaenbHON TENNOEMKOCTH 1
!f TBEPAOro Tena (C UCnosib3oBaHUEM CPeACTB
06y4yeHus n BocnuTtaHua LieHTpa «Touka
pocTa»)
13. |PeweHue 3agav 1
«IHeprua Tonamea. YaenbHasa TennoTa
CropaHmA. 3aKOH COXpaHEeHWUA SHEePTumn B
MEXaHMYECKUX 1 TEMJIOBbLIX NPOLLeccax»
14. |K.p. Nel «Konnuectso TennoTbi» 1
Tema II U3meHeHue arperaTHbIX COCTOSTHUH 12 ArperatHble COCTOAHUA BELLECTBA.
BelllecTBa MnasneHue n oTBepAEBaHNE
15. |ArperaTHble cCOCTOAHMA BelLecTsa 1 KpUCTanan4yeckmx Ten. YaenbHas
16. |Nnasnenme v oTBepaesaHA 1 enaoTa nnasneHus. UcnapeHue u
KPMCTANNMUECKUX Ten KoHAeHcauuA. MornoweHne sHeprum
17. |YpenbHasa TennoTa naasneHus 1 fipW MCNApEHNN MUAKOCTI 1




18. |PeweHue 3agay «YaenbHan Tennora 1 BblaeNeHne ee Npu KoHAEeHcaumm
cropaHus Tonaunea. YaenbHasa TenaoTta napa. KuneHue. 3aBMcMmocTb
naaBaeHUA» Temnepartypbl

19. [McnapeHue n KoHAEHcaUmA. 1 KUMNeHUsa oT gasneHusa. YaenbHas
MornoulieHne sHeprumn Npu UcnapeHnm TEeNN0Ta Napoobpa3oBaHus n
UAKOCTW M BblAeNEeHNe ee Npu KOHAEeHcalumun. BnaxHocTb Bo3ayxa.
KOHZEeHcaumu napa PaboTa rasa npu paclwmpeHum.

20. |KuneHwue. YaenbHas Tennora 1 MpeobpasoBaHUA aHepPrnn B
napoobpa3oBaHMA N KOHAEHCALMN. TEnI0BbIX MallMHax (naposas

21. [BnaxHocTb Bo3ayxa. MamepeHune 1 TYP6UHa, ABUraTe/Ib BHYTPEHHEro

’ . CropaHus, PeaKTUBHbIN ABuraTenb).

VW' |oTHOCUTENbHOW BNAXKHOCTM BO3AyXa .

\ KM tennoson maliunHbI.

(c ucnonbloBaHnem cpeacts obyveHna u SKonornueckme npobaems
BOCNUTaHMA LieHTpa «Touka pocTa») MCNONb30BaHMA TENNOBbIX MaLLMH.

22. |PeweHue 3aga4 «KonnuecTso TenioThbl. 1
MnasneHue. MNapoobpasoBaHue»

23. |Paborta rasa v napa nNpv paclnpeHnm. 1
Mpeobpa3oBaHUA SHEPTUM B TEMNOBBIX
MalLMHaXx

24. |KN/A TennoBoi mawmHbl 1

25. DKonornyeckue npobaembl UCNONb30BaHUA 1
TENIOBbIX MaLLUWH.

26. [K.p.Ne2 «M3meHeHMe 1
arperaTHbIX COCTOAHWI BelecTBa»

Tema III DuexTpruyeckue siBJeHust 28 DneKkTpusauma pusnyeckmx Ten.

27. [DneKTpusauma Ten. B3aMmoaeincTeme 1 B3anmopencramne 3apsixeHHbIX Ten.
3apAKEHHbIX Ten. [lBa pofa 3NeKTpUYecKmx AlBa poAa 3N1eKTPUYECKMX 3aPAAOB.
2apAnos. [1eNMMOCTb 3/1eKTPUYECKOTO 3apAaa.

DNeMeHTapPHbIN INeKTPUYECKUI

28. [PnekTpockon. MpoBoAHMKM 1 3apAz. 3aKOH CoxpaHeHma
nonynposoAHUKM U30IATOPbI SNEeKTpUYEecKoro 3apaga.
SNEeKTPMYECTBa. HEMPOBOAHUKNU MpoBOAHUKM, DNEKTPOCKONM.
2/1eKTpn4ecTsa. dneKTpuYecKkoe nosie Kak ocobblit

29. [DneKTpuueckoe nose Kak ocobblil BUA, 1 BUZ, MaTEPUMN.
maTepun. SNeKTpUYecKmit Tok. CTOUYHMKM

30. |dennMmocTb 31eKTPUYECKOro 3apaaa. 31EKTPMYECKOTO TOKa. DieKTpryecKas

31. |06bACHEHWe 3NeKTPUYECKUX ABNEHUN Uenb v ee CoCTaBHbIe HacTu.

- HanpasneHue u genctauns
32. |PneKkTpuyecKuii ToK. 1
3N1EeKTPMYECKOro Toka. Hocutenm
MCTOYHMKM SN1eKTPUYECKOrO TOKa 5/1eKTPUYECKUX 3apAL0B B MeTannax.

33. [K.p. Ne3 «3nekTpusauma ten. CtpoeHue 1 Cuna ToKa. dneKkTpuyeckoe
aTOMOB» HanpsXeHue. NeKTpuyeckoe

34. [DnekTpuueckasn uenb 1 eé cocTaBHble 4acTu 1 coOnpoTuBIEHNE NPOBOAHUKOB.

EAMHMUBI CONPOTUBAEHMUS.

35. |HanpaBneHue v AeiCTBMA 31eKTPUYHECKOro 1 3aBMCMMOCTb CW/Ibl TOKa OT
TOKa. HocuTenmn aneKkTpmuecknx 3apagos B HanpseHna. 3akoH Oma ana
MeTanNax y4yacTKa uenu. YaenbHoe

36. |Cvna ToKa. 1 conpoTtusneHue. Peoctarsbl.




37.

AmnepmeTp. U3mepeHune cunbl TOKa.
(c ucnonbzoBaHnem cpeacts obyveHua u
sBocnutaHua LleHTpa «Touka pocTta»)

MocneposaTtenbHoe coeguHeHne
nposoAHUKoB. MNapannenbHoe
coeanHeHMe NPoBOAHNKOB. PaboTa

PNEKTPUYECKOTO NoaA No
nepemeLleHnNo aNeKTpnu4eCknx

3apAn0B..
MOLHOCTb 3N1EKTPUYECKOro TOKA.

HarpeBaHme npoBOAHUKOB
NNIEKTPUNYECKNM TOKOM. 3aKoH

[>koyna - JleHua. dnekTpuyeckme

38. [DnekTpuueckoe HanpaKeHue. EanHMLbI
N3MepPEHMUA HanpsaKeHua. BonbTmeTp.
M3mepeHune HanpaxeHnA

39. [DnekTpuueckoe conpoTmBaeHUE
NpoBoAHUKa. EgMHMLBI U3MepeHus

40. [3aBMCMMOCTb CHJIbl TOKa OT HaNPAMKEHUA.
3akoH Oma gnA yyacTka uenu.

41. |Pac4éT conpoTMBAEHMA NPOBOAHMKA.
YaenbHoe conpoTuBAEHUE.

42. |Peocrarbl.

43. [NccnepoBaHWe 3aBUCMMOCTU CUJIbl TOKA B

NPOBOAHMKE OT HAMPAXKEHUA HA €ro KoHLax
Npu NOCTOAHHOM COMPOTUBNEHUN.
N3mepeHue conpoTmeaeHus. (c
MCMOJIb30BaHWEM CPeACTB 0bydYeHus u
BocnuTaHuA LleHTpa

«TouKa pocTa»)

44, NocneposaTenbHoe coegnHeHune
NpPOBOAHMKOB.

45. |NapannensbHoe coegnHeHMe NPOBOAHUKOB

46. |PeweHue 3aga4 «3akoH Oma Ans yyacTka
uenwu. NMocnesoBaTesibHOE M NapannesbHoe
coeanHeHMe NPOBOAHUKOBY»

47. |PaboTa 3neKTpMUYECcKOoro ToKa no
nepemMelLeH1IO 3NEeKTPUYECKMX 3apAL0B

48. |K.p. Ne4
«IneKkTpulyeckmnii Tok. CoeguHeHme
NpPOBOAHUKOB»

49 |MOLWWHOCTb 3/1eKTPUHECKOTO TOKa

50 [M3mepeHue paboTbl U MOLLHOCTK

9NEKTPUYECKOro ToKa» (c
MCNO/Ib30BaHMEM CPeACTB 06yYeHMsA
1 BocnuTaHma LleHTpa «Touka
pocTta»)

51

HarpeBaHue NpPOBOAHWNKOB

5N1EKTPUYECKMM TOKOM. 3aKOH [Koyna-

JleHua

HarpeBaTe/IbHble U OCBETUTE/IbHbIE
npnbopbl. KOPOTKOE 3amblKaHMeE.




52 |PeweHune 3apay Ha pacyéT paboTbl 1 1
MOLLHOCTM 3/1EKTPUYECKOrO TOKan
npumeHeHue 3akoHa [xoyna-fleHuya
53 |KopoTtkoe 3ambikaHue. MpenoxpaHuTenu. 1
54 |K.p. No5 «3neKTpuyeckune aBneHmsa» 1
Tema IV. DileKTpOMAarHUTHBIE SIBJICHUS 7
55. |MarHuTHOe none. MarHuTHoe nose ToKa. 1 MarHutHoe none. MarHutHoe none
MarHuTHbIe AMHUN TOKa. MarHUTHOE Nnosie NOCTOAHHbIX
56. [MarHuTHOE none KaTyLIKW C TOKOM. 1 MarHuTos. MarHMTHOe none 3emnu.
DNEKTPOMArHUTbI U MX MPUMEHEHME SneKTpomarHuT. MarHutHoe none
57. [NocTosHHbIe MarHuTbl. MarHuTHoe none 1 KaTyLKK € TOKoM. MpumeHeHne
NOCTOAHHbBIX MarHUTOB. MarHuTHOE none 3/1eKTPOMarHuTos. [leicteme
3eman MarHMTHOrO NoJiA Ha NPOBOAHUK C
58. |[deicTBME MarHUTHOrO NONA Ha NPOBOAHUK 1 TOKOM. 3N1€KTPOABUraTe b
C TOKOM.
59. [PnekTpoasuratens 1
60. |[MpumeHeHue anekTpoasuraTesnei 1
nepemMeHHoro ToKa
61. | K.p.Ne6
Tema V CBeToBbIE SIBJIEHUSA 6 NCcTOYHMKN cBeTa. 3aKkoH
62. [McTouHMKKM cBeTa. PacnpoctpaHeHue cBeTa. 1 NPAMOJIMHEMHOro pacnpocTpaHeHue
cBeTa. 3aKOH OTpaXKeHMsA cBeTa.
63. |OTpaxeHue cBeTa. 3aKOHbI OTPAXKEHMA. 1 Mnockoe sepkano. 3akoH
Mnockoe 3epKano. npenomnenuns ceeta. JIMH3bI.
dOKyCcHOe paccToAaHMe M onTU4YecKas
64. |Mpenomnenue ceeta. MccnegosBaHue 1 Cna k3. U306pakeHie
3aBMCMMOCTM Yrna NPeaoMIeHNn OT yraa NpeameTa B 3epKase 1 nH3e.
najeHus ceeTa.
65. UIMH3bI. POKYCHOE paccTosHUE U ONTUYECKasn 1
Ccuna MH3bl. U306paxkeHne npegmeTa B
3epKane u iMH3e.
66. [M3mepeHue GOKYCHOro paccToAHMA 1
cobuparoLen NnH3bI. MNonyyeHme
N306parKeHum.
67. [K.p.Ne7 «dusnka 8» 1
68 |0606LeHMe 3HaHUIA 3




9 knace

Ne Tema ypoka K-so yacos | CogepxaHue
YPOKa
1 2 3 4
TEMA 1 3akonbl B3aUMO/IeiiCTBUS 1 ABUKEHHS 34 MexaHn4yecKkoe ABUMKEeHMeE.
TeJ
MaTtepuranbHaa To4Ka Kak Mogenb
1 OnucaHue ABUXKeHuA. 1
dusnyeckoro Tena.
MaTepmanbHaAa ToYKa.
MocTynatenbHoe ABMKeHMe OTHOCUTENBHOCTb MEXaHMYECKOIO
2 Cuctema oTcueTa. 1 \nBUXKeHMA. Cnuctema oTcyeTa.
3 MNepemelteHune. MyTb N NepemelLeHmne. 1
P W y P W dursnyeckne BeNNUNHBDI,

4 OnpepgeneHune KoopanHaTbI 1 HeobxoAuMble AR ONUCaHus
ABURYLLIErocA Téna. BUMKEHMA 1 B3aMMOCBA3b MeXay

5 OnpepaeneHne KoopAnHaThbI 1

HUMK (NyTb, NepemelLeHune,
OBUKyLLerocs Tena.

6 MNepemelLeHne npu 1 CKOPOCTb, YCKOPEHMUE, BPEMS
NPAMOAMHENHOM paBHOMEPHOM BMKEHMA). PaBHOMEPHOE U
OBUXEHUN.

7 Nepemeuenme npn 1 pPaBHOYCKOPEHHOE NPAMOJIMHENHOE
NPAMOJIMHENHOM paBHOMEPHOM nBUKeHWe. PaBHOMepPHOe ABUXKEHUE
OBUXKEHUMN. o

— NO OKPY*KHOCTU. MNepBbiii 3aKOH

8 MpsamonnHenHoe paBHOYCKOpPEHHOE 1
ABUKEHME. YCKOpEHYe. HbloToHa 1 MHepuma. Macca Tena.

9 CKOpOCTb PaBHOYCKOPEHHOTO 1 MnoTtHoCTb BewecTsa. Cuna. EanHuupl
OBUXEHUA. .

cunbl. Bropon 3akoH HbloToHa.

10 lpaduK cKopocTu.

11 NMepemelleHve Npy NPAMOANHERHOM 1 TpeTnit 3aKoH HbtoToHa.
paBHOYCKOPEHHOM ABUKEHNN. CsoboaHoe nageHue ten. Cuna

12 MepemelLeHne Npu NPAMOANHENHOM 1

TAMKECTW.
PaBHOYCKOPEHHOM ABUKEHUM be3
HauYabHOW CKOPOCTMU. 3aKOH BCEMUWPHOrO TATOTEHMUA.

13 «MccnepoBaHne paBHOYCKOPEHHOMO 1 Cwna ynpyroctu. 3akoH lyka. Bec

\! ABUKeHuA 6e3 HayabHOM CKOPOCTUY rena. HeBecomMocTs. CBA3b
N.P.Nel(c N o

MeXAY CUMO0M TAXKECTU U Maccomn
MCNONb30BaHMEM CPeCTB 0bydYeHUA U

Tena. AunHamomeTtp.
BocnuTaHua LleHTpa «Touka pocTa»)

14 OTHOCUTENBHOCTb ABUMKEHUA. 1 PasHogencTBylOWan cuna. Cuna

15 NHepuunanbHble cUCTEMbI OTCYETa. 1 TpeHuns. TpeHte CKONbKEHNS.
MepBblit 3aKOH HbloTOHa.

16 BTOpOi 3aKOH HbloTORa. 1 TpeHne nokoA. TpeHue B npuposae n

17 TpeTtuit 3aKoH HbloToHa. 1 TexHuKe. Mmnynbc. 3aKoH

18 CsoboaHOe nageHue Ten. 1

19 [BuxeHue Tena, 6poLeHHOro 1

BEPTUKA/IbHO BBEPX. HesecomocTb.




20 «M3mepeHune ycKopeHusa cBoboaHOro 1 COXpaHeHUs MMNynbca. PeakTMBHOE
.’ nageHva» J1.P. Ne 2 nBUKEHME.
' (c ucnonbzoBaHmem cpeacTs MexaHuueckas pabora.
0byyeHuns n BocnuTtaHma LleHTpa
«Touka pocTan) MowHoCTb. dHeprua.
MoTeHuManbHasA U KUHETUYECKas
SHeprua. MNpeBpalleHme ogHoro
BMAA MEXaHWYECKOM SHeprum B
\Apyroi. 3aKoH coxpaHeHus
NO/IHOM MEeXaHNYEeCKOM IHEPTUN.
21 3aKOH BCEMMUPHOTO TArOTEHMS 1
22 YcKkopeHue cBoboAHOro NageHua Ha 1
3emsie 1 Apyrux HebecHbIX Tenax
23 MpsamonnHenHoe U KpUBOANHENHOoe 1
OBUMKEHME.
24 PaBHOMepHOe aBUXKEHME MO 1
OKPY*KHOCTMU.
25 MNcKyccTBEHHbIE CNYTHUKM 3emaun. 1
26 PeweHwne 3apau 1
27 Mmnynbc Tena. 3aKoH COXpPaHeHus 1
UMnynbca Tena.
28 PeakTnBHOE aBuxKeHme. PakeTbl. 1
29 Cuna ynpyroctu. 3akoH lyka. 1
30 Cuna TpeHuna. Buapl TpeHus. 1
31 PaboTa cunbl. MexaHMyecKas aHeprus. 1
32 BbIBOA, 3aKOHa COXpaHeHUA 1
MeXaHUYECKOMN sHeprum.
33 «3aKOHbl B3aMMOLENCTBUA U 1
ABUXKeHUA Ten» 0b6obLleHne no Teme
34 K.p.Ne 1 no teme: «3aKoHbl 1
B3aMMOLENCTBUA U ABUMKEHUA TEN»
TEMA II Mexanudyeckue KoJjieOaHHsI M BOJTHBI. 13 MexaHunuyeckue KonebaHus. Nepuoga,
3ByK 4YacToTa, aMNaINTyAa KosnebaHuit.
35 KonebaTenbHoe ABuxeHMe. 1 Pe3oHaHc. MexaHn4yeckue BOJIHbI B
0iHOPOAHbIX cpeaax. [nnHa BOHbI.
CsobogHble KonebaHna. MasaTHUK.
3BYK KaK mexaHW4YecKas BOJIHa.
36 BennumHbl, xapakTepusytowme 1
POMKOCTb 1 BbICOTa TOHaA 3BYKa
KoniebaTenbHOE ABUMKEHME.
37 lapMoHMYecKkne KonebaHums. 1
38 «WccnegosaHne 3aBUCMMOCTU Neproaa 1

M YacToTbl cBOBOAHbIX KonebaHuni
HUTSIHOTO MAATHMKA OT AJIMHbI HUTU»
N.P. Ne 3 (c ucnonbsoBaHnem cpeacTs
0byuyeHus n BocnuTtaHma LleHTpa «TouKa
pocTta»)




39 3aTyxatouime konebaHus. 1
BbIHY»AEeHHble KonebaHuA.
Pe3oHaHc.
40 0606LweHne no Teme. MpoBepoYHbI 1
TecT.
41 PacnpoctpaHeHue KonebaHui B 1
cpege. MNpoaonbHbie N NonepeyHble
BOJIHbI.
42 OnuvHa BonHbl. CKOpPOCTb 1
pacnpocTpaHeHWA BOJH.
43 MCTOYHUKM 3BYyKa. 3BYKOBbIE 1
KonebaHwma.
44 BbicoTa 1 Temb6p 3BYKa. [pOMKOCTb 1
3BYKa.
45 PacnpocTpaHeHue 3ByKa. 3ByKOBble 1
BOMIHbI. OTpaKeHue 3ByKa.
3BYKOBOI pe30HaHC.
46 «MexaHunyeckune KonebaHus 1 BONHbI. 1
3ByK» 00006LEHNE NO TEMe
a7 K.p.Ne 2 no Teme: «MexaHu4yeckme 1
KonebaHuA 1 BONHbI. 3BYK»
«MexaHunyeckune KonebaHus 1 BONHbI.
3BYK»
TEMA III DjekTpoMarHuTHoe moJie 25 MarHutHoe none. MHAyKUMA
48 MarHuTHoe none u ero rpapuyeckoe 1 MarHuTHoro noss. MarHuTHoe
n3obparkeHue. none Toka. OnbIT Opcreaa.
49 HanpaBneHue ToKa W Hanpas/ieHune 1 MarHuTHoe none NOCTOAHHbIX
JIMHUN ero MarHUTHOro nonA. MarHmMTos. MarHuTHoe none
50 O6Hapy»KeHne MarHMTHOro noss no ero 1 3eMNN. DNEKTPOMATHMUT.
OEeNCTBMIO Ha 3NEeKTPUYECKUI TOK. MarHuTHOe nose KaTyLKu ¢
MpaBuno «1eBOM PyKU». ToKOM. [pumeHeHKe
51 [JericTBue MarHMTHOro noss Ha 1 3/1EKTPOMArHuTOoB. [lencremne
LBUKYLLYIOCA 3aPAKEHHYIO YaCTULLY. MarHUTHOro NoJA Ha NPOBOAHUK
C TOKOM W ABUXKYLLYytOCA
52 NHAYKUMA MarHUTHOIo Nons. 1 3apaArKeHHyto vyactuuy. Cuna
53 3aBUCMMOCTb MAarHMTHOro NOTOKa OT 1 Amnepa u cuna Jlopenya.
NAOLLAAN KOHTYPA, ero OpUEeHTaLMN n SneKTpoasuratens. fiBneHune
OT MOAYAA UHAYKLMM. 3NEKTPOMArHUTHOM MHAYKUMS.
OnbiTol Papages.
54 ABNeHMe 3NeKTPOMArHUTHOM MHAYKUMMN, 1
OnbITbl ®apagen.
55 «M3yyeHne saBneHnn 1

3NEKTPOMArHUTHOM MHAYKUUNY
N1.P. N¢ 4 (c ucnonb3oBaHnem
cpeacTB obyyeHMA 1 BOCNUTAHMA
LleHTpa «Touyka pocTa»)




56 HanpasneHue MHAYKUMOHHOTO TOKa. 1
Mpasuno JleHua.
57 PeweHue 3aga4. NMpoBepoUHbIii TecT. 1
58 flBNeHMe cCaMOUHAYKLMMU. 1 INeKTPOMarHuTHble KonebaHus.
MNHAOYKTUBHOCTb. DHEPIUA MArHUTHOTO Konebamenviwiii Konmyp.
noJsiA TOKa.
Dnekmpozenepamop.
59 MonyyeHue 1 nepenaya NnepemeHHoro 1 N
Tlepemennviil MOK.
3N1EeKTPMYECKOTO TOKa.
TpaHchopmaTop. Tpancgopmamop. Nepepnaya
60 MonyyeHue 1 Nnepegaya NepemeHHoro 1 3/1EKTPUYECKOW IHEPIrUM Ha
3N1eKTPUYECKOTO TOKa. paccTosHue.
TpaHchopmaTop.
paxcop P INEeKTPOMArHUTHbIE BOJIHbI U UX
61 dneKTpoMarHMTHoe nose. 1
csoictBa. llpunyunst paduocessu
62 D/IeKTPOMArHUTHbIE BOJIHbI. 1
63 KonebatenbHbiit KOHTYpP. NonyyeHne 1 u menesudenus. Buusnue
3/IeKTPOMArHUTHbIX KoaebaHuA. NeKMPOMACHUMHBIX U3TYYUeHUll
HA JICUBbLE OP2AHUIMBL.
64 MPUHUMNbI PaANOCBA3N U TeNeBUAEHUA. 1
PUHL, PaA A CBeT - 3/1eKTPOMarHMTHaA BOJIHA.
CkopocTb cBeTa. MICTOYHMKM cBeTa.
3aKoH
65 PelweHune 3aaau. 1 NPAMOJIMHENHOTO
66 JNeKTpoMarHuTHas Npupoaa ceeTa. 1 pacnpocTpaHeHue ceeTa. 3aKoH
67 n MIEHU Ta. MNokasar 1
PE/IOMNEHNE CBETA. [lOKasaTe b oTpakeHus ceeTa. Nnockoe
npenomaeHus. iucnepcusa ceeta.
3epKano. 3aKoH NpenomnaeHus
68 Oucnepcus ceeTa. LiBeTa Ten. 1
ceTa. ucnepcus ceeta.
69 TuNbl ONTUYECKMX CNEKTPOB. 1 A P
Unmepgepenyus u ougppaxyus
70 MornoueHme 1 ucnyckaHue ceeta 1
ceema.
71 1
CTpoeHue aToOMOB.
.f N.P.Ne5 «HabntopeHne
\ ., MNnaHeTapHaa mogenb aToma.
CMNAOWHOro M INHENYaTbIX §
KBaHTOBbIN XxapaKTep
CNEeKTPOB UCMycKaHuA. (c
NOrNOWEHMUSA U UCMYCKaHUSA
MCMO/Ib30BaHNEM CPEACTB N
cBeTa aTomamu. JinHenyaTble
06yyYeHusA 1 BOCNUTAHMUSA
CMEeKTpbI.
LeHTpa «To4yka pocTa) P
72 K. p.Ne 3 no Teme: 1
«DNEKTPOMATrHUTHOE none»
TEMA IV CTpoeHue aToMa H aTOMHOIO siIpa 20 OnbITbl Pe3epdopaa.
73 PagnoaKkTMBHOCTb Kak 1 CocTaB aTomHOro fagpa. MpoToH,
CBMAETENIbCTBO C/IOXKHOrO CTPOEHMs .
HEWUTPOH WM 3NEKTPOH. 3aKOoH
aToma. Moaenn aTomos.
74 PaauoaKTVBHble NpeBpaLLeHns aTOMHbIX 1 JnHWTelHa 0
Anep. NPONOPLUMOHANBHOCTM MacCChl U
75 PagMoaKkTMBHblE NpeBpaLleHna aTOMHbIX 1 sHeprun. Jegexm macc u snepaus

agep.




76

3KCI’IepVIMEHTaIIbeIe METOo4bl
ncecnenoBaHMA 4actumu,.

653U AMOMHBIX 50€p.
PagunoaktmsHocTb. Mepunog,

77 JKcneprmeHTaibHble MeToAbl nonypacnaga. Anbda- nsnyyerue.
nccnefoBaHNA YacTuL, \bema-uznyuenue. FammansnyyeHme.
78 OTKpbITHE NPOTOHa, HelTpOoHa. AnepHble peakuynn. NcToUHMKH
SHeprum ConHua U 38e3a. AgepHaa
MpPOTOHHO-  HeWTPOHHas  MoAesb 3HepreTuka. Jxonocuueckue
Aapa. npobeMbl pabomvl AMOMHBIX
79 CocTaB aToMHOro fapa. nekmpocmanyuil. JO3NMeTpuUs.
OcoBeHHOCTM AZEPHbIX CUA. Bausinue paouoakxmueHuLX uiy4eHutl
80 PeweHue 3agau. Ha JCUBbIE OPeAHUIMbL
81 dHeprua ceasun. JedekT macchbl.
82 OeneHve sagep ypaHa. LlenHas peakums.
83 «H3yueHue nenenus sgpa atoma
ypaHa no gororpadguu TpeKoB»
JL.P. Ne 6
84 AOepHbIN peakTop.
85 ATOoMHanA 3HepreTuKa.
86 Buonormyeckoe gencrene pagmaumm.
3aKOoH paZMOaKTUBHOrO pacnaaa.
87 PeweHune 3agay.
88 M3mepeHne ecTecTBEHHOro
pagmMaLMoHHOro poHa J403MMEeTpom
89 «M3yueHne TPeKOB 3apAKEHHbIX YacTuL,
no rotosbim doTorpadpuam»
N.P.Ne 8
90 TepmoagepHan peakums.
91 0606ueHne No Teme.
92 K.p.N\e 4 o teme: «Ctpoenue aroma u
aTOMHOTO SIAPA»
TEMA \% Crpoenue " leoueHTpuyeckasa n

IBoaronus BecenenHnoi

rennoueHTpmnyeckaa mumpa.

93 CocTaB, CTPOEHME N NPOUCXOXKAEHMUE
g dusnyeckan npupoaa HebecHbIX
ConiHeYHoM cuctembl. .
Ten CoIHeYHOMN cUcTeMBI.
94,95 | bonbwwme nnaHeTbl CONHEYHON CUCTEMBI. MpouncxoxaeHne ConHeuHo
CUCTEMBbI.
96 Manble Tena CONHEeYHOM CUCTEMDI. dusnueckas npupoga ConHua u
97 CTpoeHue, n3ny4yeHne 1 3BonoLUA .
P ’ Y 4 3ge3a. CtpoeHune BceneHHoOM.
ConHua v 38e3A. .
= Jsontouma BceneHHOMN.
98 CtpoeHue un apontouna BceneHHoW.
rMnoTesa 60bLLOro B3pbIBa. funoTesa bonbuworo B3pbIBa.
99-102 TEMA VI Utorosoe nopropenue







