MYHULIMTATIBHOE OFHKETHOE 00111e00pa30BaTeIbHOE YUPEIKICHHE
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PACCMOTPEHO IMPOBEPEHO YTBEPXIAIO

Ha 3acemanun [IIMO 3amecTuTens qupexTopa no YBP Hupexkrop MBOY  Ilkomsr
YUHTENEH eCTECTBEHHOHAYYHOTO C.JO.ABecBa Nel34 r.0. Camapa
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PABOYAA ITPOTPAMMA
o yueoHomy npenmery « DU3NUKA»

st 7 - 9 kimaccos

CocCTaBUTEID:

yuurens ¢pusuku Asneesa C.1O.



HoachnumenvHnasn 3anucka

[Iporpamma no ¢dusuke ansa 7-9 kiaccoB pazpaboTaHa B COOTBETCTBUM:

e ¢ DenepaidbHbIM TOCYJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHIAPTOM OCHOBHOIO
oOmiero oOpaszoBaHus (yTBEpKIEH MpuKazoM MuHHCTEpCcTBa 00pa30BaHUS U
Hayku Poccuiickoit deneparun ot 17 nexadbpst 2010 r. Ne 1897, ¢ u3MeHEHUSIMH U
JOTIOTHCHUSIMHU);

e ¢ ocobenHoctaMu OcHOBHOI oOpazoBatenbHON mnporpamMmmbl MBOY  Ilkosnbl
Ne 134 roponckoro okpyra Camapa;

® C aBTOPCKOM IpPOrpaMMoil OCHOBHOTO oOmiero oopazoanus H.B. ®unonosuua,
E. M. I'ytHuk «®uzuka. 7-9 kmace»; M.: «/Ipodar; 2014r;

e VYuyeOHUKU:

A. B. Ilepbimikun, «®@usuka» 7 knacc; 2015r;

A. B. Ilepwrmmkus, «®@usnka» 8 kiacc; 2016r;

A. B. Ileppiikun, E. M. I'ytHuk «®@u3uka» 9 knacc; 2017t

[Iporpamma nmeetr 0a30BBI YpOBEHb, pacCUMTaHa Ha oOywaromuxcs 7-9 Kiaccos
00111e00pa30BaTEIHLHOM IIIKOJIHI.

VYueonsiii Tuian MBOY 1lIkonst Ne 134 r. 0. Camapa no ¢usuke B OCHOBHOM IIIKOJIE
coctaBisieT 238 yueOHbIX yacoB. B ToM uncine B 7, 8 kiaccax — 1o 68 y4eOHbIX 4acoB
U3 pacuera 2 ydeOHBIX yaca B Hezemo, B 9 kimacce — 102 yaca, 3 yaca B Henedo.
Conepxanue Kypca (U3UKH OCHOBHOM IIKOJIBI, SIBJISISICH 0Aa30BBIM 3BEHOM B CHUCTEME
HETIPEPHIBHOTO  €CTECTBEHHOHAYYHOTO  O00pa30BaHMs, CIY>XKUT  OCHOBOM A
MoCJIeyIoIeH YpoBHEBOM U poduiibHON nuddepeHIauu.

Ilnanupyemovle pe3yivmamol

JIMYHOCTHBIE PE3VJIBTAThI

VY oOyuaromnuxcst Oyaer copMUpPOBaAHO:

e 1103HABATCIIbHBIC HHTEPECHl HA OCHOBE PAa3BUTHS MHTEIUICKTYaIbHBIX M TBOPYCCKUX
CIOCOOHOCTEN 00yJaromuXCs;

e yOEXKJICHHOCTh B BO3MOXXHOCTH TIO3HAHHS MTPUPOJBI, B HECOOXOIUMOCTH Pa3yMHOTO
UCIIOJIb30BaHUs JOCTH)KCHUH HAYKH M TEXHOJOTHH NI JaJbHEUIIEro pa3BUTHS
YeJI0BEYECKOro OOIIECTBA, YBAXKCHHE K TBOPIIAM HAyKH U TEXHUKHU, OTHOIIICHUE K

(¢u3MKe KaK 3JIeMEHTY 00IeYeIOBEYeCKON KYIbTYPHI;

“
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http://www.drofa.ru/cat/?a=s&cid=19&pnames=ISBN%7C%C0%E2%F2%EE%F0%7C%CA%EB%E0%F1%F1%7C%D3%CC%CA&cats=19&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=&exp%5B%5D=%CB%E8%ED%E8%FF+%F3%F7%E5%E1%ED%EE-%EC%E5%F2%EE%E4%E8%F7%E5%F1%EA%E8%F5+%EA%EE%EC%EF%EB%E5%EA%F1%EE%E2+%EF%EE+%F4%E8%E7%E8%EA%E5+%E4%EB%FF+7%969+%EA%EB%E0%F1%F1%EE%E2+%C0.+%C2.+%CF%E5%F0%FB%F8%EA%E8%ED%E0+%E8+%E4%F0.

MOTHUBALUA  00pa3oBaTeIbHOW  JESATEIBHOCTM  HA  OCHOBE  JINYHOCTHO
OPHUEHTUPOBAHHOTI'O ITOAX0/a;
LICHHOCTHOE OTHOLIEHHWE JPYr K Jpyry, YYUTEII0, AaBTOpaM OTKPBITHA U

M300pEeTeHHM, pe3ynbTaTaM O0ydeHHS.

Obyuarowuecs NOay4am 803MONCHOCIb 01 DOPMUPOBAHUSL.

camocmosamejlbHocmu 6 npu06pemeHuu HOBbIX 3HAHUU U npakmuieckux ymeHuL?;
20no6HOCMuU K 6’bl60py HCUZHEHHO20 nymu 6 coomeemcmeuu ¢ coOCmMEeHHbIMU

UHmepecamu U 603MONCHOCMAMU.

MeTtanpeAMETHEIC pe3yIbTaThl

VY obyuaronuxcs 0yner copMUpoOBaHO:

OBJIAJICHUE HABBIKAMU CaMOCTOSITEJIBHOTO TMPUOOPETEHHUsS] HOBBIX 3HAHU,
opraHuzainuu y4eOHOW JESATENbHOCTH, TIOCTAHOBKU II€JIeH, IJIaHUPOBAHMUS,
CaMOKOHTPOJISI U OLIEHKU PE3YJIbTATOB CBOEH JEATEIBbHOCTH, YMEHUSMU MPEIBUICTD
BO3MOYKHBIE PE3YJIbTATHI CBOUX JICUCTBUM;

NOHUMAaHUE pa3IMyuil MEXIy HCXOAHBIMU (HaKTaMHu U THUIOTE3aMU JJIA HUX
O0OBSICHEHHUS, TCOPETUUECKUMU MOJICNISIMU U pealbHbIMU OOBEKTaMHU, OBJIAJICHUE
YHUBEPCAIbHBIMA YYCOHBIMH JCHCTBUSIMUA HA TIPUMEPAX THUMOTE3 ISl OOBSICHEHMUS
U3BECTHBIX (DAKTOB W OKCIEPUMEHTAIBLHON TPOBEPKH BBIJIBUTAEMBIX THIIOTE3,
pa3pabOTKU TEOPETUUECKUX MOJICJICH MPOIIECCOB WIH SIBJICHUI;

yMEHUE BOCIpPUHUMATh, TiepepadaThiBaTh W MPEABSIBIATH WHGOOPMAIMIO B
CJIOBECHOM, 00pa3HOM, CUMBOJIMYECKOH (hopMax, aHATM3UPOBATh U MepepadbaThiBaTh
MOJTYyYECHHYIO HMH(GOpPMAllUI0 B COOTBETCTBUM C IIOCTaBJICHHBIMHM 3aJayaMu,
BBIJICJIATE OCHOBHOE COZIEPKAHUE MPOUYUTAHHOIO TEKCTA, HAXOJIUTh B HEM OTBETHI
Ha MMOCTAaBJICHHBIE BOIIPOCHI U U3JIaraTh €ro;

IpUOOPETEHHE OIbITa CAMOCTOSTEILHOTO MIOUCKA, aHAJIM3a U 0TOOpa HH(GOPMAIIIH C
WCIIOJIb30BAaHUEM PA3JIMYHBIX HCTOYHUKOB M HOBBIX MH(POPMAIITMOHHBIX TEXHOJIOTHMA
IJIs1 PELLICHUS TTI03HABATEIbHBIX 3a/1aY;

YMEHHME BECTH MOHOJIOTUYECKYIO U JUATIOTUYECKYIO PE€Ub, YMEHUS BhIPAXKATh CBOU
MBICJIH U CTTOCOOHOCTH BBICIIYIIMBATh COOECETHNKA, TOHUMATh €ro TOUKY 3pCHHSI,

IMIPU3HABAThH IIPAaBO JAPYTOro 4C€JIOBCKa H4a HHOC MHCHHC.



o Obyuarowuecs nowyuam 03MONCHOCHb 051 POPMUPOBAHUSL:

® 0CBOCHUSI NpUeMo8 Oelucmseull 6 HeCMAHOAPMHLIX —CUMYAyusx, 081d0eHuUe
IEPUCTNIULECKUMU MEeMOOAMU peuletusi NpooOeM,

® VMeHUs pabomamb 6 2cpynne C BblNOJHEHUEM DPA3IUYHBIX COYUANbHBIX pOoJiell,
npeocmasisims U OMCmMaudams c80U 832150bl U YOeAHcOeHUsl, 8eCmi OUCKYCCUTO.

[IpeaMeTHEIEC Pe3YJIbTAThI

/ xJyacc

MexaHnuuyeckue siBJICHUS

OOyyaromuiicss HayquTCs:

® pacro3HaBaTh MEXaHUUYECKHUE SABJICHUS U OOBACHATH HA OCHOBE UMEIOIITUXCSl 3HAHUIN
OCHOBHBIC CBOMCTBA WJIM YCJIOBHUS IPOTCKAHUS STUX SBJICHUW. PAaBHOMEPHOE M
HEPABHOMEPHOE MPSIMOJIMHEMHOE JBWKCHUE, HWHEPLMS, B3aUMOJICVICTBHE TET,
nepenaya JaBlICHUs] TBEPIABIMU TeJaMU, >KUJIKOCTIMU M Ta3zaMu, arMocgepHoe
JIaBJICHUE, TUIABAHUE TEJI, PABHOBECUE TBEPIBIX TEII;

® ONUCHIBATh HW3YYECHHBIE CBOWCTBA TEJI W MEXAHWYECKUE SBJICHHS, HCIIOIb3Ys
dbu3uYeCKre BEJIMUYUHBL: MyTh, CKOPOCTh, Macca Teja, MJIOTHOCTh BEIIECTBA, CHUIIA,
TaBJICHHE, KWHETHYECKast SHEPrys, MOTCHIINAIbHAs SHEPTHUs, MEXaHU4ecKas padoTa,
MexaHnueckas MontHoctb, KITJ[ mpocToro Mexanusma, cuia TpEHUs; IPU ONUCAHUN
NPaBUJIBHO TPaKTOBaTh (DU3MYCCKUA CMBICI HCIOJIB3YEMBIX BEIWYWH, UX
0003HAYCHUS W €IUHUIIBI U3MEPEHUS, HAaXOAUTh (DOPMYIIBI, CBS3bIBAIOIINE JAHHYIO
(bU3UYECKYIO0 BETUYUHY C IPYTUMU BEJIMUYNHAMU;

® AHAJIM3UPOBATh CBOMCTBA TEJI, MEXAHWYECKHUE SIBJICHUS M IPOILECCHI, MCIOJb3Ys
(br3uYeCKre 3aKOHBI M MPUHIIMIIBI: 3aKOH COXPAHEHUS YHEPTUH, 3aKOH BCEMHPHOTO
TSATOTEHUS, PABHOJNCUCTBYIOIIAsA Cwia, 3akoH ['yka, 3akon Ilackamsa, 3akoH
Apxumena; TpU OSTOM pas3ndyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHAa U €ro
MaTEMaTHYE€CKOE BBIPAKEHHUE;

e peliaTh 3aJa4yd, UCHOJB3YS (PU3NUECKHE 3aKOHBI (3aKOH COXPAHEHHS JIHEPTUH,
3akoH ['yka, 3akon Ilackamsi, 3akoH Apxumena) u (QoOpMyJbl, CBS3BIBAIONIUE

busznueckue



BCIIMYHUHBI (HYTB, CKOpPOCTh, MaccCa T€ja, INUIOTHOCTb BCIICCTBA, CHJIA, JABJICHHC,

KHHETHYCCKas OHCPIrus:i, MNOTCHIMAJIbHAasA OHECPIrus:i, MCXaHHN4YCCKasi pa60Ta,

MexaHnueckas MoiHocTh, KIIJ[ mpocToro Mexanusma, cuia TPEHHUSI CKOJIbKEHHS): Ha

OCHOBC aHaJIn3a YCJIOBHUA 3ada4d BbIACIIATH (I)I/IBI/I‘IGCKI/IG BCJINMYHUHBI U q)OpMYJILI,

HE0OXOAUMBIE ISl €€ pElIeHUs], U IPOBOJUTH PACUETHI.

TenjioBble SIBJICHUS

pacrno3HaBaTh TEIUIOBBIE SIBICHHUS U OOBSCHATH Ha OCHOBE UMEIOIIMXCS 3HAHUMN
OCHOBHBIC CBOICTBa WJIM YCIOBUS TPOTEKAaHUS OTUX sABIeHUil: nuddysus,
u3MeHeHne o0béMa Tell MpH HarpeBaHUH (OXJIAXKIEHUH), OOJbIIast COKMMAEMOCTh
ra3oB, MaJiasi CKUMAaeMOCTb JKUJIKOCTEN U TBEPIBIX TEIL;

pa3nyaTh OCHOBHBIE NPU3HAKU MOJEIEH CTPOCHMS ra30B, KUIKOCTEW U TBEPABIX

TEJI,

Obyuarowuiics noxyyum 603MOHCHOCHb HAYUUMBCA!

UCNOIb308AMb 3HAHUS O MEXAHUYECKUX SIBNIeHUSX 8 NOBCEOHEeBHOU JICU3HU OJis
obecneuenuss Oe3onacHocmu npu odpawjeHuu ¢ npubopamu U MexHUuecKuUMu
yempoucmeamu, OJisi COXPAHEHUs. 300P06bst U COONIO0EHUST HOPM IKOLOSUYECKO20
nogeoeHuUs 8 OKpyicarowel cpeoe;

NPUBOOUMb NpUMEPbl  NPAKMUYECKO20 UCHOb308AHUS  (U3UYECKUX 3HAHUL O
MEXAHUYECKUX SBNEHUAX U PUBUYECKUX 3AKOHAX,

npuémam noucka u opmyauposKu O0OKA3AMeNbCmE GblOGUHYMbIX 2Unomes u
meopemuyeckux bl80008 HA OCHOBE IMNUPULECKU YCINAHOBIEHHbIX (PAKMO8,
HAxXo0umv A0eK8amHyo NpeolodHCeHHOU 3a0aue GuU3UUecKyro MOO0elb, pa3peuams
npodiemy Ha OCHO8e UMEIOWUXCS 3HAHUL NO MeXauuke ¢ UCNOIb308AHUEM
MamemMamuyecko2o annapama, OYEHUBamv peaibHOCMb NOJYYEeHHO020 3HAYEHUs.

@usuueckoll eIudUHbL.

& Kjacc

TemoBbIe ABJICHUA

OOyyaromuiicst Hay4YnuTCS:

pacnno3HaBaTh TCILIOBBIC SBJICHUS U OOBSICHSITHL Ha OCHOBE HUMCIOIIINXCA 3HAHUM

OCHOBHBIC CBOMCTBA WU YCIOBUA TIIPOTCKAHUA OITHUX SIBJICHUU: TEIJIOBOE



paBHOBecHE, HWCIApeHUe, KOHACHcAlus, IUIABJICHHME, KPUCTAJUIM3allvs, KUIECHUE,
BJIQXKHOCTh BO3/1yXa, pa3JInyHbIe CIIOCOOBI TEIUIONEPEAaUN;

OMHCHIBATh M3YYCHHBIC CBOWCTBA TEJ M TETUIOBBIC SIBJICHUS, UCIIOIB3Ys (PH3ndecKue
BEJIMYMHBI: KOJUYECTBO TEIUIOTHI, BHYTPEHHSSI DHEPrus, TeMmIeparypa, yAelbHas
TEIJIOEMKOCTh BEIIECTBA, ylelbHAs TEIUIOTa IUIABJICHHUS M TapooOpa3oBaHUs,
yAeNbHAsT TEIUIOTa CrOpaHds TOIUIMBA, KOA(M(UIIMEHT TMOJIE3HOTO ACHCTBUS
TEIJIOBOTO JIBUTATEJIS;

P ONHWCAHWHM TIPABWJIBHO TPAKTOBAaTh (DU3UYECKUNA CMBICT HCIOIb3YEMbIX
BEIIMYMH, WX OOO3HAYEHUS W CIWHUIBI W3MEPEHUsS, HaXOAWTh (POPMYIIBI,
CBS3BIBAIOIIUE JAHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMH BEJIMUYNHAMU;
aHaJIM3UPOBaTh CBOMCTBA TEJ, TEIUIOBBIC SBJICHUS W TMPOIIECCHI, UCTOJIb3Ys 3aKOH
COXpAHEHUs SHEPIruM, pas3jnyaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHA U €ro
MaTeMaTU4YECKOE BBIPAKEHUE;

pelmarth 3aJayu, WUCIOJb3ys 3aKOH COXPAHEHHUs JHEPTHHM B TEIUIOBBIX IMPOIECCAX,
dbopmyIbl, CBs3bIBatolie (U3UYECKHE BEIWYMHBI  (KOJUYECTBO  TEIUIOTHI,
BHYTPEHHSISI SHEPIUs, TEMIEPATypa, yAeIbHasd TEIIOEMKOCTh BELIECTBA, y/EJIbHAS
TEJIOTa TUTABJICHUS M TApooOpa3oBaHUs, yIelbHAas TEIUIOTa CrOpaHusl TOIUIMBA,
KO3(PUIIMEHT MOJIE3HOr0 JEWCTBHS TEIUIOBOIO JIBUraTess): HA OCHOBE aHalM3a
yCIIOBUSA 33/1a4d BBIACTATH (PU3UUYECKUE BEIUYUHBI U (POPMYIIbI, HEOOXOIUMBIE IS

€€ peleHus, 1 TPOBOJAUTH PACUETHI.

Obyuarowuiics noayyum 603MOACHOCHb HAYUUMBCA

UCNOIL306AMb  3HAHUSL O MENJI08bIX SGIEHUAX 6 NOBCEOHEeBHOU JHCUSHU OIS
obecneuenusi Oe3onacHocmu npu obpauwlenuu ¢ NpuboOpamu U MexHU4eCKUMu
VCmpoucmeamu, OJsi COXPAHEHUsT 300P08bs U COOIIOOCHUSL HOPM IKONOSUUECKO20
nogederus 8 oKpydicaroweli cpeoe;

nPUBOOUMb  NpUMepbl  IKOJOSUYECKUX — NOCIedcmsutl  pabomvl — Osucamerell
sHympenne2o ceopanusi ([{BC), mennogwix u 2uopoIneKmpoCcmaHyuil,

npUBOOUMb NPUMEPLL NPAKMUHECKO20 UCNOIb308AHUS (PU3UUECKUX 3HAHULL O
MENNOBbIX SGNEHUSX, PA3TUYAMb 2PAHUYLI NPUMEHUMOCMU DUULECKUX 3AKOHOS,

nOHUMamov 8ceoOwull xapakxmep QyHOAMEHMANbHbIX QU3UUECKUX 3AKOHO8 (3AKOH



COXpAHeHUsi IHeP2UU 8 MENJI08bIX NPOYeccax) U OCPAHUYEHHOCb UCNOIb308AHUS
YACMHBIX ~ 3AKOHO8, NPUEMAM NOUCKA U  QOPMYIUPOSKU — OOKA3AMENbCME
BLIOBUHYMBIX 2UNOmMe3 U Meopemudeckux 6bl60008 HA OCHO8E IMNUPUYECKU
YCMAHOBNIEHHBIX (PaKmos;

HAxX00ums a0eK8ammyio npeooNCeHHOl 3a0aude u3uiecKyro Mooeisb, papeuams
npooOIeMy Ha OCHOBE UMEIOWUXCS 3HAHULL O MENJI08bIX ABIEHUAX C UCNONb308AHUEM
MaAmemMamuyecko2o annapama u OYeHuU8ams peaibHOCmb NOJIYUEHHO20 3HAYECHUS]

@u3zuuecKor 6eruyUHbl.

3J’leKTpH‘IeCKI/Ie M MAarHUTHBIC AABJICHHUA

OOyyaromuiicst HayYUThCS:

pacno3HaBaTh SJEKTPUUYECKUE SBJICHHUS M OOBSCHATH HAa OCHOBE HMEIOIIMXCSA
3HAaHMM OCHOBHBIC CBOWCTBA WJIA YCJIOBUs IPOTEKAHUS OTUX SIBJICHUM:
BJIEKTPU3alMs TEJl, B3aUMOJICUCTBHUE 3apsii0B, HArPEBAHUE MPOBOAHUKA C TOKOM,
B3aMMOJECHCTBUE MATHUTOB, MPSMOJIMHEWNHOE PACIPOCTPAHEHUE CBETA, OTPAKEHUE
Y [IPEJIOMJICHUE CBETA, JUCIIEPCUS CBETA;

ONKMCHIBATh M3YYCHHBIE CBOMCTBA TEJI W JJIEKTPOMArHUTHBIC SIBICHUS, WCIOJIb3YS
dbu3UYECKrEe BEJIMYMHBL: JJIEKTPUUYECKUM 3apsii, CUja TOKa, OAJIEKTPUUYECKOE
HaIpsDKEHUE, JIEKTPUUECKOE CONPOTUBIICHUE, YIEIbHOE CONPOTUBIIEHNUE BEILIECTBA,
paboTa ToKa, MOIITHOCTh TOKa, (DOKYCHOE PACCTOSIHUE U ONTUYECKAsl CUJIA JINH3BI,
Opy ONUCAHUM TPABWIBHO TPAKTOBaTh (DU3UYECKUNA CMBICT HCIOJb3YEeMbIX
BEIMYMH, HMX OOO3HAUYECHUS W E€IWHUIIBI W3MEPEHHUS;, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BETUYUHAMU;
AHAJIM3UPOBATH CBOMCTBA TEJ, AJIEKTPOMArHUTHBIE SIBJICHUS U IPOLIECCHI, UCIOJIb3YS
du3nUecKre 3aKOHBI: 3aKOH COXPAHEHUs DJIEKTPUUYECKOTO 3apsija, 3akoH Oma ais
y4acTKa Lenu, 3akoH J[xoyns—JIeHna, 3aKOH NPSAMOJIMHEMHOTO pacHpOCTPAHECHUS
CBETA, 3aKOH OTPAKCHUSI CBETA, 3aKOH NPEJIOMJIEHHUSI CBETA; IIPU 3TOM pa3ianvyaTh
CJIOBECHYIO (DOPMYIIMPOBKY 3aKOHA M €T0 MAaTEMaTHYECKOE BHIPAKECHUE;

pemaTth 3a7a4yu, UCHONb3ys (puznueckre 3akoHbl (3akoH Oma aJig ydacTka IeTH,
3ak0oH Jlxoyns—JIeHna, 3aKOH TPSIMOJMHEWHOTO PACIPOCTPAHEHUS CBETA, 3aKOH

OTpaXEHHUSI CBETa, 3aKOH TIPEJIOMJICHHS CBeTa) U (OPMYIbI, CBS3BIBAIOIIHE



dbu3udYecKkre BEIWYMHBI (CHJIa TOKA, DJICKTPUUYECKOE HANpPsHKEHUE, DJIEKTPUUECKOE
CONPOTHUBJICHUE, YJIEIbHOE COINPOTUBIIEHHUE BEIIECTBa, padoTa TOKa, MOIIHOCTh
TOKa, (POKYCHOE pacCTOSHHE ¥ OINTHYeCKas Cuiaa JHUH3BI, (GOopMysbl pacuéra
9JICKTPUYECKOTO COINPOTUBICHUS TP TOCJIEIOBATCIPHOM W  MapajuiebHOM
COEIMHEHUHU NMPOBOJHUKOB);

Ha OCHOBE aHAJIM3a yCIIOBUS 33Ja4M BBIACIATHh (PM3UUCCKUE BEIIMUYUHBI U (POPMYIIHI,

HGO6XOI[I/IMI>I€ JJIA eé PCHICHUA, U IIPOBOAUTD paC‘-IéTBI.

Obyuarowuicss noay4Um 803MOHNCHOCHb HAYUUMbCA

UCNONIBb306aMb 3HAHUA 00 IIEKMPOMACHUMHBIX AGIEHUAX 68 NOBCEOHEBHOU JHCUSHU
01151 obecneyenusi He30NACHOCMU NPU 00pAWEeHUU C NPUOOPAMU U MEXHUUEeCKUMU
yempoticmeamu, 051 COXPAHeHUsi 300p08bsl U COONOOEHUS. HOPM IKONOSUYECKO20
nogeoeHuUs 8 OKpyicarowel cpeoe;

NPUBOOUMb NPUMEPbL NPAKMUHLECKO20 UCNONIb306AHUS (DUSUHLECKUX 3HAHUL 00
INEKMPOMACHUMHBIX SAGTIEHUSIX,

PA3Iuiams 2paHuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8Ceoduull
xapaxkmep (QYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsl JJIeKMPU4ecKo2o
3apa0a) u 02PaHUYEeHHOCMb UCHONb308AHUSA YACMHBIX 3aKOH08 (3akoH Oma 054
yuacmka yenu, 3axou /icoynas—i/lenya u op.);

npuémam  nocmpoeHus — Quauueckux mooenel, Noucka U - GopMyIuUposKu
00Ka3amenbCme GblOGUHYMbIX UNOME3 U MeoPemuyeckux 6bl80008 HA OCHOB8E
IMAUPULECKU YCMAHOBNIEHHBIX (PAKMO8,

HAxXo0umov A0eK8amHyo NpeoloAHCeHHOU 3a0aue U3UUecKyio MoO0elb, pa3peuams
npobniemy Ha OCHOB8e UMEIOWUXCA 3HAHUU 00 3IIeKMPOMASHUMHBIX S6NIeHUSIX C
UCNONIL308AHUEM ~ MAMEMAMUYecKo20 annapama U OYeHUu8amsv pealbHOCHb

NOJIYYE€HHO20 3HAYEHUA gbusuueCKod BEJIUHYUHDI.

9 xiacc

BrInyckHUK Hay4duTCs:

coOmroIaTh TpaBWiIa OE30MAaCHOCTH W OXpaHbl TpyJa mpu paboTe ¢ yd4eOHBIM H
1a60paTOPHBIM 000PYAOBAHUEM;

ITIOHUMAaTb CMBICII  OCHOBHBIX (1)I/I3I/IIICCKI/IX TCPMHUHOB! (bPIBI/I‘IeCKOG TECJIO,



dusnyeckoe sBreHue, pu3udeckas BEIUINHA, SAMHHUIIBI H3MEPECHUS;

® pacro3HaBaTh NPOOJIEMBI, KOTOPHIE MOXXHO PEIIUTh MPU TMOMOIIN (PUINIECKUX
METO/IOB; aHAJU3UPOBATh OTACIBbHBIC JTalbl MPOBEIACHUS WCCICIOBAHUN W
MHTEPIPETUPOBATH PE3yIbTaThl HAOIOICHUH 1 OIIBITOB;

® CTaBUTH OMBITHI 110 UCCIICIOBAHUIO (PU3UUECKUX SBIICHUN WM QU3NICCKUX CBOMCTB
Ten 0€3 WCIONb30BAaHUSA TPSIMBIX HM3MEpPEHUH; npu dSToM (HOPMYyITHUPOBAThH
npobiemy/3agady  y4eOHOro  JKCIEpHMEHTa;  coOWpaTh  YCTAaHOBKY U3
NPEI0KEHHOTO 000PYI0BaHUST; TPOBOJAUTD OTBIT M POPMYITHUPOBATEH BHIBO/IHI.

HDI/IMC‘-IaHI/Ie. HpI/I IMPOBCACHUHN HCCIICA0BAHMA CI)I/I3I/I‘IGCKI/IX SIBJICHUMN HU3MCPUTCIIbHBIC

npuOOpHl UCTIONB3YIOTCA JIMIIb KaK JAaTYMKA HU3MEpPEHHUs (U3UUYECKUX BEIIUYUH.
3anucu MokKa3zaHui NpsIMbIX U3MEPEHUN B 3TOM cliydae He TpeOyeTcs.

® [IOHMMATh POJIb HKCIIEPUMEHTA B MTOJYYEHUU HAYYHON HH(POpPMALINH;

® [IPOBOJIUTH NpsIMbIe U3MEpPEHUs (HU3MUECKUX BEITUYHH: BpEMsl, pacCTOSHUE, Macca
Tena, o0bEM, CUila, TeMmIepaTypa, aTMOC(EpHOE aBiI€HHE, BIAXKHOCTh BO3]yXa,
HaMnpspKeHUE, CUjla TOKa, paualliOHHBIN (DOH (C UCIIOJIB30BAHUEM JIO3UMETPA); IPU
ATOM BBIOMpPATh ONTUMAJIbHBIA CIIOCOO WU3MEPEHUS M HUCIOIb30BaTh MPOCTEHIINE
METO/Ibl OLICHKH MOTPELIHOCTEN U3MEPEHUM.

® [IPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTEN (PU3NYECKUX BEIMYUH C MUCIOJIb30BAHUEM
OpSIMBIX U3MEPEHHWM: TpPH HATOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCHUPOBATH
pe3yNbTaThl MOJYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUJE TaOJHI] U
rpaduKoB, AeNIaTh BHIBOABI [0 pe3yJbTaTaM UCCIEAOBAHMS;

® [IPOBOJIUTH KOCBEHHBIE W3MEpPEHUS (HUIMUYECKUX BEIMYMH: TPU BBITIOJTHEHUHU
U3MEpPEHU CcOoOMpaTh SKCIEPUMEHTAIbHYI0 YCTAHOBKY, CJEAys MpeasoKeHHOU
WHCTPYKUHUH, BBIYUCIATH 3HAYCHUE BEJIMYMHBI W aHAIM3UPOBATH MOJYYEHHBIC
pe3yJbTaThl ¢ yYETOM 3aJaHHOM TOYHOCTU U3MEPEHUM;

® AHAIW3MPOBATH CHUTYAllMM NPAKTHUKO-OPUEHTHUPOBAHHOTO XapakTepa, y3HaBaTb B
HUX TMPOSIBJICHUE H3YUYCHHBIX (U3MUECKUX SBJICHUM WM 3aKOHOMEPHOCTEH U
MIPUMEHSTh UMEIOIINECS 3HAHUS JIsl ©X OOBSICHCHMUS;

® [IOHMMAaTh MPUHIMIBI JICUCTBUS MAIWH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB,

YCIIOBUA UX 0e30I1acHOT0 MCIOJIb30BaHUS B HOBCG}IHCBHOI\/'I KU3HU,



UCIIOJI30BATh MPHU BHITIOJIHEHUH Y4EOHBIX 33/1a4 HAYYHO-TIOMYJISIPHYIO JINTEPATypy

0 (U3MYECKUX SIBJICHUSX, CIIPABOYHBIE MaTepualbl, pecypchl MIHTepHeET.

Bbll’lyCKHI/lK noayiunt 603MONCHOCMb HAYYUMbCA.

0CO3HABAMb YEHHOCMb HAYYHLIX UCCIe008aHUU, pPONb (QU3UKU 6 PACUUPEeHUU
npeocmasieHull 06 OKpyscaiowem mupe u ee 8Kia0 8 YiyuuleHue Kauecmea HCUusHu,
UCNOIb308aMb  NpUueMbl  NOCMPOeHUs:  u3udecKux  mooenel, NOucka u
DOopMYIUPOBKU OOKAZAMENLCME BbIOBUHYMBIX SUNOME3 U MeopemuUiecKux 6160008
HA OCHOBE IMNUPUYECKU YCMAHOBIEHHbIX (DaKMOos,

CPABHUBAMb MOYHOCMb UBMEPEeHUsT QU3UYECKUX BelUHUH No GelUdUHe UX
OMHOCUMENLHOU NOZPEUHOCIU NPU NPOBEOCHUU NPAMBIX UBMEPEHU,
CAMOCMOSIMENLHO NPOBOOUMb KOCBEHHbLE USMEPEHUS U UCCAe008AHUSL (DU3UUECKUX
BEIUMUH C UCNONIL30BAHUEM PAZIUUHBIX CNOCOO08 UMEpPeHUsi PU3ULECKUX GeIUYUH,
8b10UPAMb CPEOCMBAa UMEPEHUsL C YUemoM HeoOX00UMOU MOYHOCIMU UMepeHUL,
000CHOBbIBAMb 8bIOOP CNOCOOA UBMEPEHUs, A0eK8AMH020 NOCMABIEHHOU 3a0aue,
npoeOOUMb OYEHKY 00CIOBEPHOCMU NOJLYYEHHbIX PE3YIbmMaAmos,

BOCHPpUHUMAMb UHGOPMAYUIO DU3UUECKO20 COO0epHCAHUS 8 HAYUHO-NONYIAPHOU
aumepamype u Ccpeocmseax Maccosou uH@opmayuu, Kpumudecku OoyeHusams
NOJIYYEeHHYIO UHGPOPMAYUIO, AHATUBUPYSL ee COOepICane U OaHHble 00 UCMOYHUKE
uHpopmayuu,

co30asamsb COOCMBEHHble NUCbMEHHbIe U YCMHble COOOWEeHUs O @QU3UUeCKUX
ABNEHUSAX HA OCHOBE HECKONbKUX UCMOYHUKO8 UH@OpMayul, Cconposotcoams

eblcmynjlieHue npeaeHmauueﬁ, yuumovleas ocobennocmu aydumopuu C6EPCNHUKOG.

Mexanundeckue sIBJICHUSA

BrInyckHUK Hay4duTCs:

pacno3HaBaTh MEXAHUYECKHUE SIBJICHUS U OOBSICHATh Ha OCHOBE MMEIOIIMXCS 3HAHUIN
OCHOBHBIE CBOWMCTBA WJIM YCIIOBHSI NPOTEKaHUS 3TUX SBJICHUI: PABHOMEPHOE WU
HEPAaBHOMEPHOE JBM)KEHHE, PABHOMEPHOE W PABHOYCKOPEHHOE MPSMOJIMHEIHOE
JBUYKEHUE, OTHOCUTEIBHOCTh MEXaHUYECKOT'O JIBUYKEHHUSI, CBOOOIHOE MaJieHUE Tell,
PAaBHOMEpPHOE JBWKEHUE [0 OKPYXXHOCTH, HWHEPLMS, B3aUMOJACHCTBUE T,

PCAKTHUBHOC IABWIKCHHUC, II€pCclada AaBJICHHA TBCPAbIMH TCIaMH, XUIAKOCTAMH H
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razamu, arMmoc(epHoe [AaBieHHE, IUJIaBaHUE TeJl, PABHOBECHE TBEPJbIX Tel,
UMEIOIIUX 3aKPEIUIEHHYI0 OCh BpallleHUus, KojeOaTelbHOEe IBUKEHUE, PE3OHAHC,
BOJIHOBOE JIBUKEHHE (3BYK);

ONMUCHIBATh H3YYCHHBIC CBOWCTBA TEJI W MEXAHWYECKUE SBJIEHUS, HCIOJIb3Ys
¢u3nyueckue BEJIMYMHBL MYTh, IEPEMEIICHHE, CKOPOCTb, YCKOPEHHE, MEpPHOl
oOpailleHHs, macca Tena, IUIOTHOCTh BEIIECTBA, cuila (CHiIa TSKECTH, CuUja
yOpPYroCTH, CHJIAa TPEHUSs), NABJIECHUE, HUMIYJbC Tella, KUHETUYECKas SHEeprus,
MOTEHIUAJIbHAS PHEPTHs, MEeXaHudyeckasi paboTa, MexaHudeckas MoiHocTh, KIIJ]
IIPU COBEPIICHUH Pa0OTHI C MCIOJIB30BAHMEM MPOCTOTO MEXaHW3Ma, CHJIa TPCHHUSI,
aMIUTUTYyJla, TEPUOJI W 4YacToTa KoyieOaHWUW, JUIMHA BOJIHBI U CKOPOCTh €€
pacrpocTpaHEHHUs;, MPU ONHUCAHUU TMPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICT
UCIIOJIb3yeMbIX BEJIMYMH, MX OOO3HAYEHUSI M EIUHUIIBI HU3MEPEHHs, HaXOJIUTh
(dbopMyIIbl, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMH BEIMUYUHAMH,
BBIYUCIISATH 3HAUEHUE (PU3NUECKON BETUYUHBI;

AHAJIM3UPOBATh CBOMCTBA TEJ, MEXAHUYECKUE SBIICHUS M IPOLECCHI, HCIOJIb3Ys
¢du3ruecKre 3aKOHBI: 3aKOH COXPAHEHUs YHEPTUH, 3aKOH BCEMHUPHOTO TATOTEHUS,
MPUHIUI CYNEPHO3UIUU cuil (HaxoxkaeHue paBHozeicTByromeil cuibl), 1, II u III
3akOoHbl HbBIOTOHA, 3aKOH COXpaHeHUsT HWMIyJbCa, 3aKOH ['yka, 3akoH Ilackais,
3aKOH ApXuMesa; Ipu 3TOM pasiinyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA U €r0
MAaTEMATUYECKOE BBIPAKEHHUE;

pasznuyaTh OCHOBHBIC MPU3HAKU M3YYCHHBIX (DHU3UYECKUX MOJENEH: MaTepralbHAs
TOYKa, THEpLUHAIbHAS CUCTEMA OTCUETA;

pemath 3a7adu, HMCMHOJIb3ys (U3WYECKUE 3aKOHBI (3aKOH COXpaHEHUsI SHEPTruu,
3aKOH BCEMHUPHOTO TATOTE€HWs, npuHUMN cynepnosunuu cwi, I, I u Il 3akonsl
Herotona, 3akoH coxpaHeHus uMmmyibca, 3aKoH ['yka, 3akoH Ilackans, 3akoH
Apxumena) u (Hopmyibl, CBS3bIBaOIINE (PU3UYECKHE BEIUYUHBI (IIyTh, CKOPOCTH,
YCKOpEHHE, Macca Teja, IUIOTHOCTh BEWIECTBA, CHIIA, JABIICHUE, UMITYJIbC TEIa,
KMHETHYECKash HHEpPrusi, IMOTEHIUAIbHAs DJHEpPrus, MeXaHuueckas paboTa,
MexaHnuyeckas MomHocTh, KIIJ[ mpocToro Mexanusma, cuia TPEHUS CKOJIbXKEHUS,
KO3 PUIMEHT TpeHus, aMIUTUTY/a, TIEPUOJ] M YaCTOTa KoJieOaHWH, JIJTMHA BOJIHBI U

CKOpPOCTh €€ paclpOoCTPAHEHUS): Ha OCHOBE aHajM3a YCJIOBHUS 3a/layM 3aIHCHIBAThH
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KpaTKO€ YCJIOBHE, BBIACHATh (U3UUYECKUE BEJIMYMHBI, 3aKOHBI U (POpMYyIIbI,
HEOOXOUMbIE JUIsl €€ PEeIICeHUs, MPOBOAUTH PACUEThl M OLIEHUBATh PEaJbHOCTD

IMOJIYYCHHOI'O 3HAUYCHHA (1)H3H‘IGCKOI>'I BCJINYHHEIL.

Bbll’lyCKHuK noyvyunt 603MOJINCHOCNMb HAYHUMbC AL

UCNONIb306aMb 3HAHUS O MEXAHUYECKUX SBNEeHUAX 6 NOBCEOHEeGHOU JHCUSHU OJiA
obecneuenusi 6e3onacHocmu npu obpawjenuyu ¢ npubopamu U MmMexHu4ecKumu
yempoticmeamu, 051 COXPAHeHUsi 300p06bsl U COONIOOEHUsT HOPM IKOIOSUHLECKO20
nosedeHuss 8 OKpydcarwel cpede;, NpuUBOOUMb NPUMEPbl  NPAKMUYLECKO20
UCNONIL306AHUSL DUBUYECKUX 3HAHUL O MEXAHUYeCKUX ABIEHUAX U QU3UYeCKUX
3AKOHAX, NpUMEPbl  UCNOIb30BAHUSL  B0300HOBIAEMbIX UCHOYHUKOS IHEP2UlU,
9KOJIO2UHEeCKUX NOCIeOCMBULL UCCIe008AHUSL KOCMUYECKO20 NPOCMPAHCING;
PA3IuLams 2panuybl NPUMEHUMOCMU QU3UYECKUX 3AKOHO8, NOHUMAMb 8CeoOuUll
xapaxkmep (hyHOAMEHMANbHBIX 3AKOHO8 (3AKOH COXPAHEHUsL MEXAHUYECKOU IHep2Ul,
3aKOH COXpAHeHUs UMNYIbCA, 3aKOH BCEMUPHO20 MACOMEHUs]) U 02PAHUYEHHOCHb
UCNONBb30BAHUS HACHBIX 3aKOHO08 (3axon I'yka, Apxumeoa u op.);

HAX00UmMv A0eK8AMHYI0 NPeON0NCEHHOU 3a0aye PU3UUEecKyI0 MOOelb, pa3peuams
npoodnemMy Kak Ha OCHOBe UMENWUXCS 3HAHULL NO MeXaHuke ¢ UCNOJb308AHUEM

mamemamudecKkoco annapama, makxK u npu nomouiu Memooos OUEHKU.

TensoBble ABJICHUSA

BrInyckHUK HayduTCs:

pacmo3HaBaTh TEIUIOBBIE SIBICHHUS U OOBSICHATH Ha 0a3e HMMEIOUUXCS 3HaHUN
OCHOBHBIC CBOWCTBa WJIM YCJOBHS TPOTEKaHHWS OTUX sBIeHUW: auddysus,
M3MEHEeHHEe o0beMa TeJ MpU HarpeBaHWM (OXJIAXKIEHWUHU), OOJbIIAs CKUMAEMOCTh
razoB, Majuas C)KMMaeMOCTh >KMJIKOCTEH W TBEPJbIX TEJ, TEIIOBOE PABHOBECHE,
WCMIApEHHE, KOHJICHCAIUs, IUIABJICHUE, KPUCTAJUIM3alMsl, KUIEHUE, BJIAXHOCTh
BO3/lyXa, pa3JIdyHble CHOCOOBI Terulonepeaadr (TErIonpOBOAHOCTb, KOHBEKIIMS,
W3JIyYEHUE), arperatHble COCTOSIHUSI BEIECTBA, MOTJIOIIEHUE JHEPTUHM MpHU
UCIIAPEHUM >KUJIKOCTH W BBIICJIICHHE €€ MpHU KOHACHCAIUU TMapa, 3aBUCUMOCTH
TEMIIEPATYPbI KUTIEHUS OT IaBJICHUS;

OMHCHIBATh N3YYCHHBIC CBOWCTBA TEJ M TETIOBBIEC SIBJICHUS, UCTIONB3Ys (pU3ndecKkue

BCIIMYMUHBI: KOJIMYCCTBO TCIJIOTBI, BHYTPCHHAA OJHCPIUA, TCMIICpAaTypad, yACIbHasd
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TEMJIOEMKOCTh BEILECTBA, YJEJNbHas TEIJIOTa IUIABJICHMS, YJeldbHas TemioTa
napooOpa3oBaHus, y/ieabHas TeIUIOTa CropaHusl TOIUIMBA, KOAP(UIIMEHT MOJIE3HOTO
NEUCTBUSL TEIUIOBOTO  JIBUTATeNsl; MPU ONUCAHUM TMPAaBWIBHO TPaKTOBaTh
(GuU3MUECKUIl CMBICI HCIOJIb3YEMbIX BEIUYMH, HMX OO0O3HAUCHUS U EAUHUIIBI
M3MEPEHHUsI, HaXOIUTh ()OPMYJIbI, CBA3BIBAIONINE NAHHYIO (PU3UICCKYIO BEJIMUYHHY C
JIPYTUMU BETMYMHAMH, BIYUCIISTEH 3HaYeHUE (DU3UUCCKOU BEIMINHBI,
aHAJIM3UPOBaTh CBOMCTBA TeJl, TEIJIOBbIE SBICHUS U TPOLECCHI, HCIOIb3Ys
OCHOBHBIE MOJIOKEHUSI aTOMHO-MOJICKYJISIPHOTO YYEHHSI O CTPOCHHUM BEIIeCTBA U
3aKOH COXPaHEHUS SHEPIUH;

pasznuyaTh OCHOBHBIC IPU3HAKH U3YYEHHBIX (PU3UUYECKUX MOJIEICH CTPOCHHUS Ta30B,
KUJKOCTEH U TBEPABIX TEN;

MPUBOJIUTH MPUMEPHl TNPAKTUUECKOTO UCIOIb30BaHUs (DU3NUYECKUX 3HAHUU O
TEIJIOBBIX SIBJICHUSAX;

pemath 3aJayu, UCMOJIb3ysl 3aKOH COXPAHEHHUsI SHEPIHMHU B TEIUIOBBIX Ipolleccax U
dbopmyInbl, CBs3bIBatoOlie (U3UYECKHE BEIUYUHBI (KOJWYECTBO  TEIUIOTHI,
TEMIIEpATypa, yAelbHAs TEIIOEMKOCTh BEIIECTBA, YAEIbHASA TEIUIOTA IUIABICHUS,
ylenbHas TeIloTa NapooOpa3oBaHUs, yAENbHAas TEIJIOTa CropaHus TOTJINBA,
KO3(PUIIMEHT MOJIE3HOr0 JEWCTBHS TEIUIOBOIO JIBUraTess): HA OCHOBE aHalM3a
yCIIOBUS 33J]a4M 3aIMChIBATh KPATKOE YCIOBUE, BHIICIATh (PU3UUECKHUE BEIMYUHBI,
3aKOHBI U (OpMYJIbI, HEOOXOAUMBIE [JIsi €€ PEIICHHS, MPOBOAUTH PacyeThl U

OLOCHMBATH PCAJIbHOCTDL ITOJIYUCHHOI'O SHAYCHU A (bHSHQCCKOfI BCJINYHUHBI.

BblnyCKHuK noyyunt 603MOJINCHOCMb HAYHUMbCA.!

UCNOIb308aMb  3HAHUS O MENl06bIX SGNeHUSIX 6 HNOBCEOHEGHOU JHCUZHU OJis
obecneuenuss OezonacHocmu npu odpawjeHuu ¢ npubopamu U MexHuvecKuUMu
ycmpoucmeamu, OJisi COXPAHEHUs. 300p06bs U COON00eHUs. HOPM IKON02UHECKO20
nogederuss 6 OKpydcawowelu cpeoe;, NPuBoOUMb NPUMEPLL  IKOJOSUYECKUX
nocieocmeuli  pabomsl  O0gueameneli GHYMPEHHe20 C2OPAHUS, MENI08bIX U
2UOPOIIEKMPOCAHYULL,

pasauyames SpaHuybl NPUMEHUMOCU GU3ULECKUX 3AKOHO8, NOHUMAMb 8CeoOuUll
xapakxmep (yHOAMEHMAIbHBIX PUUYECKUX 3AKOHO8 (3aKOH COXPAHEHUs dHep2uu 8

menjyoeblx npoueccax) U OCpAHUYEHHOCNIb UCNOJIb30BAHUA YACNIHBbIX 3AKOHO86,
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Haxoo0ums A0eK8amHy0 NpeodlodHCeHHOU 3a0aue Yu3UuecKyro Mooelb, paspeulams
npobnemy Kak HA OCHOBe UMEIUWUXCS 3HAHULL O MeNloBblX SAGNeHUIX C
UCNONIL3068AHUEM MAMEMAMU4ecKko20 annapama, max U npu HOMOWU Memo008

OYEHKU.

3J’leKTpH‘IeCKI/Ie M MAarHUTHBIC AABJICHHUA

BrinmyckHUK HayduTCs:

pacno3HaBaTh 3JIEKTPOMArHUTHBIC SBJICHUS U OOBACHITH HA OCHOBE HMEIOLIUXCS
3HAHUWA OCHOBHBIE CBOWCTBA WJIM YCIIOBHS TPOTEKAaHUS HTUX SBJICHUIL:
3JIEKTPU3alMs TEJ, B3AUMOJICHUCTBUE 3aPAI0B, JJIEKTPUUECKAN TOK U €ro ACHUCTBUSA
(TerioBoe, XUMHUYECKOE, MarHuTHOE), B3aUMOJICHUCTBUE MAarHuTOB,
3JIEKTPOMArHuTHAas MHIYKIHUS, TEMCTBUE MAarHUTHOTO TOJISI HA TPOBOJHUK C TOKOM
W Ha JABWKYIIYIOCS 3aPSDKEHHYIO YaCTHUIlY, JIEMCTBUE JJIEKTPUYECKOrO MOJISI Ha
3apsSHKEHHYIO YacTULy, AJIEKTPOMArHUTHBIE BOJIHBI, MPSAMOJIMHENHOE
pacIpoCTpaHEHUE CBETA, OTPAKEHHUE U MPEIIOMIICHNE CBETA, TUCIIEPCUS CBETA.
COCTAaBJISITh CXEMBbI DJIEKTPUUYECKUX LIETIEH C MOCJIEAOBATEIbHBIM U MapajuieIbHbIM
COCIMHEHHEM DJEMEHTOB, pa3jinyas yCIOBHbIE O0O3HAYEHUS  DIIEMEHTOB
AJEKTPUUYECKUX I1ene (MCTOYHUK TOKa, KJII0Y, PE3UCTOp, PeocTar, JIamIloukKa,
aMIIEpMETP, BOJIBTMETP).

UCIIOJIb30BaTh OMNTHUYECKHUE CXEMbl I TOCTPOCHHUS H300paKeHUH B IIJIOCKOM
3epKasie 1 coOMparolen JUH3E.

ONKMCHIBATh M3YUYCHHBIE CBOMCTBA TEJI W JJIEKTPOMArHUTHBIC SIBICHUSA, WCIOJIb3YS
du3nueckrue BETUYMHBI: JJIEKTPUYECKUA 3apsifl, CHIa TOKa, OJJIEKTPUUECKOe
HaIpsSKEHUE, JIEKTPUUYECKOE CONTPOTUBIIEHUE, YAEIBHOE COITPOTUBJIEHNE BELIECTBA,
paboTa D3JIEKTPUYECKOrO TOJIA, MOIIHOCTh TOKa, (OKYCHOE pPACCTOSHHUE U
ONTHUYECKAsl CWia JIMH3bI, CKOPOCTh SJICKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI U
yacTOTa CBETa; IMIPU ONHCAaHUU BEPHO TPAKTOBATh (PU3MUECKUN  CMBICT
WCIIOJIB3YEMbIX BEJIMYMH, WX OOO3HAYEHUS W CIWHHUIIBI HU3MEPECHHS; HAXOIWTh
dbopMyIIBI, CBA3BIBAIONTNE JAHHYIO (PU3UUYECKYIO BEIMYUHY C IPYTUMU BEITMINHAMHU.
AHAJIM3UPOBATH CBOMCTBA TEJ, SJIEKTPOMArHUTHBIE SIBJICHUS U MPOLIECCHI, UCTIOJIb3YS
du3rUecKre 3aKOHBI: 3aKOH COXPAHEHUs DJIEKTPUUYECKOTo 3apsiaa, 3akoH Oma ais

y4dacTka uenu, 3akoH Jlxoyns-JIeHna, 3aKkoH NpSAMOJMHEWHOTO PacIpOCTPAHEHUS
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CBETa, 3aKOH OTPAXXCHMs CBETa, 3aKOH MPEIOMJICHHS CBETa; IPHU ATOM pas3jinyarh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA U €r0 MAaTEMAaTHYECKOE BBIPAYKCHHE.

® TPHBOJIUTH MPHUMEPHI IPAKTHYCCKOTO HWCIIOIB30BaHMUS (DHU3MUCCKUX 3HAHUH O
AJIEKTPOMATrHUTHBIX SIBJICHHIX

e pemaTh 3a7a4M, UCIOIb3ys (U3UYECKUEe 3aKOHBI (3akoH OMma IS yJacTKa IIeIH,
3akoH J[xoyns-JIeHna, 3aKOH IPSMOJIMHEWHOrO PACIpPOCTPAHEHUS CBETA, 3aKOH
OTPaXCHHUS CBETAa, 3aKOH TIPCJIOMJICHHS CBeTa) M (OPMYJIbI, CBSI3BIBAIOIIHC
(bu3nyecKue BEIMYMHBI (CHja TOKA, DJIEKTPUUYCCKOE HAIPSHKCHHE, DJIEKTPUYECKOE
COIIPOTHBIICHUE, YJIEIBHOE COINPOTUBJICHHE BEIIECTBA, PabOTa AIIEKTPUICCKOTO
TI0JI51, MOIITHOCTh TOKA, (DOKYCHOE PACCTOSIHUE W ONTHYECKAasl CHJIA JIMH3bI, CKOPOCTh
AJICKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOoTa CBeTa, (DOPMYINBI pacyeTa
AJIEKTPUICCKOTO  CONMPOTHUBJICHHSI TPH IOCISAOBATCIPHOM W MapaljIeIbHOM
COCTMHEHUH TIPOBOJHUKOB): Ha OCHOBE aHalW3a YCIIOBUS 3a/ladll 3alliChIBATh
KpaTKOC YCIOBHE, BBIACIATh (U3MYCCKUE BEIUYHMHBI, 3aKOHBI W  (HOPMYIIBI,
HEOOXOJMMBIC IS €€ PEIICHHUs, MPOBOJWTH PacdyeThl M OIECHWBATh PEATbHOCTH
MIOJTy4YE€HHOTO 3HaUCHUS (PU3MUECKON BEIINIMHBI.

Boinyckuux nomyuum 603mMoiCHOCMb HAYYUMbCSL:

® UCNONBL306AMb 3HAHUSL 00 IIEKMPOMASHUMHBIX AGAEHUAX 8 NOBCEOHEBHOU JHCUZHU
01151 obecneyenuss Oe30NACHOCMU NPU 00paAWeHUU ¢ NPUOOPaAMU U MEeXHUYeCKUMU
YCmpoucmeamu, Ol COXPAHEHUsT 300P06bsl U COONIOOEHUS. HOPM IKOJIOSUHECKO20
nosedenus 8  OKpyJicaiowjell  cpede;,  NPUBOOUMb  NPUMEPb  GIUSHUSL
INEKMPOMACHUMHBIX USTIYHEHUL HA HCUBBLE OPSAHUIMDBL,

® paziuuams 2paHuybl NPUMEHUMOCIU (DUUHECKUX 3AKOHO8, NOHUMAMb 6CeoOuuil
xapaxkmep (GYHOAMEHMANbHLIX 3AKOHO8 (3AKOH COXPAHEHUsI JJNeKMPUYECKO20
3apsa0a) U 02PAHUHEHHOCMb UCNOIb308AHUS YACHBIX 3aKOHO8 (3akoH Oma 0ns
yuacmka yenu, 3axou /[icoyns-Jlenya u op.);

® UCnonvL306aMb  NpuemMbl  NOCMPOCHUs.  PUUYECKUX  Mooenell, NOucKka u
DOPMYAUPOBKU OOKA3AMENbCME BbLOGUHYIMBIX 2UNOME3 U MeOPeMmUYECKUX 8bl60008
HA OCHOBE IMIUPUHECKU YCMAHOBIECHHBIX (DaKmos;

® HAXO0OUMb AO0EKBAMHYIO NPEONONCEHHOU 3a0aye PuU3UYECKYI0 MOOelb, PA3peuand

np06flemy KAK HA OCHOB€ UMENWUXCA 3HAHUL 00 INNEKMPOMACHUMHDBLX ABJIEHUAX C
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UCNONIL30BAHUEM MAMEMAMUYecKo20 annapama, max u npu HOMOWU MemoO08
OYEHKU.

KBantoBble siBl1eHHs

BBITTyCKHUK HAYyIUTCS:

® pacno3HaBaTh KBAHTOBBIC SBJIICHUS M OOBSCHATh HA OCHOBE MMEIONIUXCS 3HAHHM
OCHOBHBIC CBOWMCTBA WJIM YCIIOBUS TPOTEKAHHUS STUX SBICHUN: €CTCCTBEHHAS H
UCKYCCTBCHHAs] paJMOaKTUBHOCTb, 0O-, [- H Y-U3My4CHUsS, BO3HUKHOBECHHE
JUHEHYATOTO CIIEKTPA U3ITYUCHHUS aTOMA,

® ONUCHIBATh M3yYCHHBIE KBAHTOBBLIC SIBICHHS, WCIIONB3YS (PU3MUECKHE BEINYUHBI:
MacCOBO€ YHCIIO, 3apsiI0BOE YUCIIO, TIEPUO]] ToJIypacnana, sHeprus (OTOHOB; MpU
OTIMICAaHUH TIPABUIILHO TPAKTOBATh (PU3MUCCKUNA CMBICI MCIIOJIB3YEMbIX BEITUYNH, UX
0003HAYCHUS W CIUHHIIBI U3MEPEHUS;, HaXOIUTh ()OPMYJIbI, CBS3BIBAIONINE TAHHYIO
(GU3HUECKYI0 BEJIMYHUHY C JPYTUMHU BETMYMHAMU, BEIUUCIISATh 3HAUCHHE (PU3UUECKON
BEJININHBI,

® AHAJTM3UPOBATH KBAHTOBBIC SIBJICHUS, UCTIONB3YS (DU3NYECKUE 3aKOHBI U MOCTYJIATHI:
3aKOH COXpaHEHUs SHEPTHUM, 3aKOH COXPAHEHUs SJIEKTPUUYECKOTO 3apsjia, 3aKOH
COXpaHEHUsI MacCOBOT'O YHCJIA, 3aKOHOMEPHOCTH HM3IyYEHHUS M TOTJIOMICHHsS CBETa
aTOMOM, TMPU OTOM pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHAa U €ro
MaTEMaTUYECKOE BhIPAKEHUE;

® pasnuYaTh OCHOBHBIC MPU3HAKU IUIAHETAPHON MOJCIN aToMa, HYKJIIOHHOW MOJENTH
aTOMHOTO SJIpa;

® T[IPUBOAWTH MPUMEPHI MPOSBICHUS B MPHUPOJE M TMPAKTHUYECKOTO HCIOIH30BAHMS
PaIMOaKTUBHOCTH, SIIEPHBIX U TEPMOSICPHBIX PEAKIIN, CIEKTPATHLHOTO aHAIN3A.

Boinyckuux noiyuum 603mMoACHOCMb HAYYUMbCAL:

® UCNONIBL306aMb NOJYUEHHble 3HAHUSA 8 NOBCEOHEBHOU JICUSHU NpU obpaujeHuu c
npubopamu U MexXHUYecKUMU YCMmpoUuCmeamu (Cuemuyux UOHUSUPYIOUUX Yacmuy,
003uMemp), 0N COXPAHEHUs 300P06bsi U COONIOOEHUS HOPM IKOJOSUUECKO2O
nogederus 8 oKpydicaroweli cpeoe;

®  COOMHOCUMb DHEPIUIO CA3U AMOMHBIX 510ep ¢ 0edheKmOoM Macchl,

L4 npu@odumb npumepovl 61UAHUA paduoaxmueHblx Ll3]ly’~l€H1/l1/7 Ha Jfcusvle OpecarHusmbl,
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noHumams  npuHyun oelicmeus 003uMempa u pasiudams  YCiaoeusd - eco
UCnoJjlb306aHUA,

NOHUMANb SKOJI0cUu4ecKue np06ﬂ€]l/lbl, B6O03HUKAOWUe npu UCnolb306aHUU AmMoOMHbBIX
aﬂekmpocmam;uﬁ, u nymu pewerHus smux I’lp06]l€ﬂ/l, nepcnekmuesbl UCnojlb306AaHUA

YNPABAAEeM020 MePMOSIOEPHO2O CUHMES.

JIeMeHTBI ACTPOHOMMHU

BbIlyCKHUK HAYy4YUTCS:

YKa3bIBaTh HA3BaAHUS IIJIAHCT Conneuynon CHUCTCMBI; pa3indaTb OCHOBHBIC ITPHU3HAKN
CYTOYHOI'0O BpallCHUA 3BC3AHOIO He6a, JABHKCHUA .HyHBI, COJ'IHI_Ia n IIIaHCT
OTHOCHUTCIIBHO 3BC31,

IIOHHUMATb pa3jiniusgd MCKIAY FGJ’II/IOHCHTPI/I‘ICCKOf/’I u FCOH@HTpPI‘-I@CKOﬁ CUCTCEMaMU

MUpa;

Bbll’lyCKHuK noyvyunt 603MOJINCHOCNMb HAYHUMbC A

VKa3vul8amsv o0wue c8oucmed U OMaudUs NIAHem 3eMHOU SPYnnbl U NiaHem-
eueanmos,; manvix men ConHeuHoU cucmemvl U OOTLUWUX NAAHEm, NOJb308AMbCS
Kapmoti 36e30H020 Heba npu HAOI00eHUsAX 36e30H020 Heba,

PAa3iuuames OCHOBHblE XApAKMepucmuku 36e30 (pazmep, yeem, memnepamypa)
COOMHOCUMb YBem 38e30bl C ee meMnepamypou,

pasiudams cunomesvl o npoucxoofcdenuu Conneunolti cucmemni.
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Cooeprcanue yueonozo npeomema

KonuuecTBo 4yacoB, OTBEICHHBIX HA U3ydeHUE (PU3UKKH B OCHOBHOM IIIKOJIE
Ne Tewma (pazaen)/kiace ! 8 Kimacc 9 knacc BECro 1o
KJ1acc bakrty
1 ®dusznka u GU3NYECKUE METOIBI 4 i ] 4
W3YYCHHS TPUPOIBI
2 | MexaHUYECKHE SBICHHS 56 45 101
3 | TennoBkle ABIICHUS 6 22 - 28
4 DNEeKTPUUECKUE U MarHUTHBIE ) 34 ) 34
SIBJICHUS
CBeTOBEBIC SIBJIICHUS 10 10
5 | DIIEKTpOMarHuTHOE MOJIe - - 21 21
6 | KBanTOBEIC SIBICHUS - - 19 19
7 CrtpoeHue j/I 9BOJIIOLUS ] i 5 5
Bcenennoi
7 | JlJabopaTopHbie pabOTHI 11 11 9 31
8 | KontposbHbIe pabOTHI 4 5 6 15
9 | UToroBoe MOBTOpPCHHE 2 2 12 16
10 | Pesepn 0 0 0 0
11 | Bceero 68 68 102 238

duszuka U pusnvecKue MeTobl H3yUYeHHUs MPUPOAbI
duszuka — Hayka o npupoje. dusndeckue tena u spienus. Habmonenue u onvcanue
¢busnueckux sBreHud. Duzmdeckuil IKcrepuMeHT. MojaenupoBaHUE SBJICHUM U
00OBEKTOB MPUPOIBI.
@du3nyecKne BEIMYMHBI U UX U3MEpEHHE. TOYHOCTh M NMOTPELIHOCTH M3MEpPECHUM.
MexayHapoaHasi CHCTEMA €AMHMUIL.
@u3nvecKne 3aKOHBI M 3aKOHOMEpHOCTHM. Pu3nka W TexHHKa. HaydHblil meTon
no3Hanus. Poib ¢pusuku B GopMupoBaHUM €CTECTBEHHOHAYYHON TPaMOTHOCTH.
Mexann4yeckue siBJICHUS
Mexanuveckoe IBIWKEHHE. MaTepuanbHas TOYKa KaK MOJENb (PU3MUECKOro Tea.
OTHOCUTENBHOCTh MEXAaHMYECKOTro JABrkeHus. Cucrema orcuera. Pu3nmyeckue
BEJIMYUHBI, HEOOXOIUMBbIE JIJIsl OTTUCAHUSI IBUKEHUS M B3aUMOCBS3b MEXIY HUMU (TIyTh,
YCKOpEHHEe, Bpemsi JBUKeHus). PaBHOMepHoe U

NepeMeIeHne, CKOPOCTb,

PaBHOYCKOPEHHOE  MPSIMOJUMHENHOE JBW)KEHUE. PaBHOMEpHOE  JBWXKEHUE IO

okpyxHocTH. [lepBbiit 3akoH HeroToHa 1 nHepums. Macca tena. [ImoTHOCTH BelecTsa.
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Cuna. Enqununel cunsl. Bropoit 3akon Herorona. Tpetuit 3akon Herotona. CBoO6o1HOE
nageHue ten. Cuia TsHKeCcTU. 3aKOH BCEMUPHOTO TAroTeHus. Cuna ynpyroctu. 3aKkOH
I'yka. Bec Tema. HeBecomocTh. CBS3b MEXIy CHIOH TSOKECTH M Maccol Tena.
Juunamometp. PaBHOnelcTByromas cuna. Cuna tpeHusi. TpeHne ckoiibkeHus. TpeHue
1okosi. TpeHue B MpUPOJE U TEXHUKE.

NMmnynbec. 3aK0H coxpaHeHUsi uMIyJbca. PeakTuBHOE nBHKeHHME. MexaHudeckas
pabora. MomHocts. OHeprus. [loTeHuuManbHas U KUHETHYECKass DHEPTUA.
[IpeBpamieHre OJHOTO BHJIa MEXAHWYECKOM SHEPrUHM B JAPYTrod. 3aKOH COXpaHEHUs
IIOJTHOM MEXAHUYECKON SHEPIUH.

[Ipocteie MexaHW3MBI. YCIOBUS PAaBHOBECHsS TBEPAOIO Tejla, HMEIOIIETO
3aKpEIUICHHYI0 OCh IBWKEHUA. MoOMeHT cunbl. [lenmp msaowcecmu mena. Peryar.
PaBHoBecue cui Ha polyare. Poryaru B TexHuke, ObITy W npupojne. [loaBuwxHbie U
HETIOJIBI)KHBIE OJ0KU. PaBEeHCTBO padOT MpH HMCHOJIB30BAHMM TMPOCTHIX MEXaHU3MOB
(«3o0n0TO€ MIpaBUII0 MeXaHUKNY). KoadpuimeHT nmonae3noro AecTBUS MeXaHU3MA.

JHaBnenue TBepabix Ten. Empunuinmsl mu3mepenust napieHus. CrnocoObl M3MEHEHUs
nasjieHus. JlaBiaeHue kuakocTel 1 ra3oB 3akoH Ilackans. /laBneHue )KUAKOCTH HA JHO
u crenku cocyna. Coobmraroruecs: cocynbl. Bec Bo3myxa. ATmocdepHoe naBieHHeE.
N3mepenune armocdepHoro nasinenus. OnbiT  Toppuuemnn. bapomerp-aHepous.
ATMocdepHoe TaBJIeHUE Ha Pa3IMUHbIX BbICOTaX. [ MapaBinyeckue MexaHu3MsblI (pecc,
Hacoc). JlaBrneHue KUIKOCTH U ra3a Ha MOTPYKEHHOE B HUX Telo. ApXHMeIoBa cuia.
[TnaBanue Ten u cynoB BoznyxomnnaBanue.

Mexannueckue konebanus. Ilepuon, wacrora, aMmudtyda kojeOaHuii. Pe3onaHc.
MexaHnueckue BOJIHBI B OJHOPOJHBIX cpenax. [[nmHa BoiHbL. 3BYK KaK MeXaHU4YecKas
BOJIHA. ' pOMKOCTB M BBICOTA TOHA 3BYKA.

TenoBble ABJICHUS

CrpoeHnue BemecTBa. ATOMBI M MOJIEKYJIbI. TEIJIOBOE IBUKEHUE aTOMOB M MOJIEKYII.
Hubdy3uss B razax, XHUIKOCTIX W TBEPABIX Tenax. bpoyHosckoe OsudiceHue.
B3aumoneiicTBue (NMPUTSIKEHUE W OTTAJKMBAHUE) MOJIEKYJ. ATrperaTHble COCTOSIHUS
BeniecTBa. Pa3znuuue B CTpOEHUH TBEPBIX TEJ, ) KUAKOCTEH U Ta30B.

TennoBoe paBHOBecue. Temmeparypa. CBsi3b TeMIepatypbl €O CKOPOCTBIO

Xa0TUYECKOIO IBUXKEHHUS YyacTull. BHyTpeHHsist sHeprusi. Pabota u Temonepeagaya Kaxk
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crocoObl M3MEHEHMsI BHYTPEHHEW sHepruu Tena. TemnmonpoBoaHocTh. KoHBekms.
N3nyuenune. [Ipumepsl Temonepenayn B NPUPOAE M TEXHHUKE. KOJIMYECTBO TEIIOTHI.
VY aenbHas TEIIOEMKOCTh. Y IeJIbHAs TEIUIOTa CTOPaHUs TOIUIMBA. 3AaKOH COXPAHEHUS U
IOpPEBpALICHUsS DJHEPrUM B MEXAaHUYECKUMX U TEIUIOBBIX mpoueccax. [lmaBineHue u
OTBEPJICBAHUE KPUCTAJUIMYECKUX TEJI. YJelbHas TeruloTa IaBiieHusa. Mcnapenue u
KoHjieHcanus. [lormioiienre Hepruu IpU UCMIAPEHUM KUIKOCTU U BBIICIICHUE €€ MpHU
KOHJIeHcaluu napa. Kunenue. 3aBUCHMMOCTb TEMIIEpATypbl KHUIICHHS OT JABJICHUS.
VYaenpHas TemioTa mapooOpa3oBaHUS W KOHIeHcanuu. BmaxkHocTh Bo3mayxa. Pabora
raza npu pacmupeHuu. I[IpeoOpa3zoBaHus SHEpruM B TEIUIOBBIX MalIMHaX (mapoBas
TypOWHa, ABUTATE]Ib BHYTPEHHETO CrOpaHusi, peakTuBHbINA ABurateins). KII/ TernoBoi
MAalluHBbI. JKo02UudecKue npobaemobl UCNOIb30BANHUS MENI08bIX MAUIUH.
JJIeKTPOMATHUTHBIE IBJICHUSA

Onektpuzanus puznueckux Tenl. BzaumopeiicTBue 3apsokeHHBIX Ten. J[Ba poaa
ANEKTPUYECKUX 3apsfoB. JleMMMOCTh 3JIEKTPUUECKOTO 3apsAna. JIEMEHTapHBIH
ANEKTPUYECKUN 3apsll. 3aKOH COXPAHEHUsSl JJEKTpUYecKoro 3apsnaa. [IpoBoaHukw,
MOJYIPOBOJHUKNA U HU30JATOPHI JJIEKTPUUECTBA. DIJIEKTPOCKOM. DIEKTPUUYECKOE TMOJIE
KaKk oOcOoObIi BuA Marepuu. HanpsoiceHHocms 3nekmpuyecko2o noas. JlenctBue
ANEKTPUUECKOr0 TOJiA Ha d3JeKTpuyeckue 3apsiabl. Kowodencamop. Ouepaus
INEKMPUYECK020 o KOHOEHCAmopa.

DNIEKTPUYECKU TOK. VICTOUHMKH 3IEKTPUYECKOTO TOKA. DJIEKTPUYECKas LENb U €€
cocTtaBHble 4acTu. HampaBnenue w JeUCTBUSL 3JIEKTpUYecKoro Toka. Hocurenu
ANEKTPUYECKUX 3apsaoB B MeTawiax. Cuiia Toka. DIJEKTPUYECKOE HAaIpsKEHHE.
DIIEKTPUYECKOE COPOTUBJIEHUE TPOBOAHUKOB. EMHUIIBI COTTPOTUBIICHUS.

3aBUCUMOCTh CUJIbI TOKA OT HampspKeHHs. 3akoH Oma JUisl yyacTKa Lenu. Y JAeTbHOE
cormporuBieHue. Peocratel.  [locnemoBarenbHOE  COEAMHEHHE  MPOBOJAHUKOB.
[TapannenbHOE COEIMHEHUE POBOIHUKOB.

PaGota »snexTpudeckoro TMoOJsI O TMEPEMENICHUI0 JJIEKTPUYECKHX — 3apsoB.
MOoOUIHOCTh 3JIEKTpUYECKOro Toka. HarpeBanue mMpoOBOJAHUKOB 3JIEKTPUUYECKUM TOKOM.
3akoH [[xoyns - JleHua. DnekTpruueckue HarpeBaTelbHbIE U OCBETUTEIbHbIE TPUOOPHI.

KopoTkoe 3aMbikaHue.
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MaruutHoe mnone. MHAyknuss MarHuTHOTO moiss. MarHuTHoe nosie Toka. OnbIT
Opcrena. MarHuTHOE TMOJi€ TMOCTOSHHBIX MAarHuToB. MarHuTHOEe mnoJjie 3eMiu.
DNeKTpOMarHuT. MarHuTHOE T0Jie KaTylIKu ¢ TOKoM. [IpuMeHeHre 31eKTPOMarHuToB.
JlelicTBME MAarHUTHOTO TOJS HAa NPOBOJHHMK C TOKOM W ABMXKYIIYIOCS 3apsKEHHYIO
yactuny. Cuna Amnepa u cuna Jlopewya. nexktpojBurareiib.  SIBieHue
ANEKTPOMArHuTHON uHAYKIMs. OnbiTel Dapazes.

DOnekTpoMarHuTHole KoJsieOanusi. Konebamenvuwiti kKowmyp. OneKmpozenepamop.
Ilepemennwiii.  mox. Tpancpopmamop. llepemaya d>IEKTPUYECKONW DHEPrUU HA
paccTosiHue. DJIEKTPOMArHUTHbIE BOJHBI M UX CBOMCTBA. [lpuHyunvl paouocesasu u
menesudenus. Bauanue anekmpomacHumusIxX U3yYeHUuli Ha HCusvle OPeaAHU3MbL.

CBer — anexktpoMarHuTHas BoJiHA. CkopocTh cBera. McTouHnuknm cBeTa. 3aKOH
MPSIMOJIMHEWHOTO PAaCIPOCTPAHEHUE CBETA. 3aKOH OTpa)keHus cBeta. [lnockoe 3epkaiio.
3akoH npenomiieHusa cBeta. JInH3bpl. DOKYyCHOE pACCTOSIHUE W ONTUYECKAs CUila JIMH3BI.
N3o00paxkenne mnpeamera B 3epkaige W JuH3e. Onmuyeckue npubopel. I'na3z kKax
orntuueckas cuctema. Jlucniepcus ceera. Humepgepenyus u oughpaxyus ceema.

KBanTOBbBIE IBJIEHUSA

Crpoenue aroMoB. [InanerapHas Mojenb atoma. KBaHTOBBIN XapakTep MOTJIOMIEHUS
Y UCIIyCKAaHUA CBETa aTOMaMu. JIMHEW4YaThie CIEKTPHI.

OmnbiTel Pezepdopra.

CocraB aromHoro sapa. IIpoToH, HEHTPOH U HNEKTPOH. 3aKOH ODUHIITEHHA O
MPOMOPIIMOHAIBHOCTH MAacChl U 3HEPrUM. [leghekm macc u sHepeus cA3Uu amoMHbIX
s0ep. PanuoaktuBHOCTh. [lepuon momypacnana. Anbda-usnyuenue. bema-uznyueHue.
I'amma-uznyuenue. Anepusie peakiuu. Mcrounuku sHeprun ConHIa U 3Be31. AnepHas
SHEpreTuKa. JKojnoeuueckue npobdremvl pabomvl  AMOMHBIX — INEKMPOCMAHYUU.
Jlo3umeTtpusi. BausHue paouoakmugHuIX usny4eHuti Ha Heugble OpeaHu3Mbl.

Crpoenue u 3BoJI01IUA BeesieHHOM

['eonieHTpryeckass M TEIHOLIEHTpUUYECKass cucTeMbl Mmupa. dusnueckas Opupojaa
HeOecHbix Tenm ComHewHol cuctembl. [Ipoucxoxaenne CoOTHEYHOW CHCTEMBI.
®usnueckas npupoja Cosnna u 38e31. Ctpoenue Beenennoit. DBomonusa Beenennoil.
['nnotesa bonkiioro B3peIiBa.

Ilepeuens nabopamopuvix pabom, Onvimoe u 0eMOHCMPaUuil
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no memam Kypca ¢uzuxu ona 7-9 Knaccoe

(muddepennmays 1a060paTopHbIX padOT MO rojgaM 00yUYeHHUsI MPEICTaBICHA B pa3jielie

«Temarnyeckoe TIIAHUPOBAHUE)

Tema 1. ®u3uka u pusnvdecKue MeTOIbI

Hemoncmpayuu:

1. HpI/IMepI)I MCXaHHNYCCKUX, TCIUIOBLIX, JICKTPUYCCKUX, MAIrHUTHBIX U CBETOBBIX

SIBJICHU.

2. ®uznyeckue npudops

Jlabopamopnwie pabomel u onvimol:

1.
2.
3.
4.
5.

Omnpenenenre NEHbI ASIEHUS MIKaJIbl U3MEPUTEIBHOTIO Tprdopa
N3mepenne IIvHBL.

N3mepenue o0beMa KUAKOCTU U TBEPIOTO Tea.

N3mepenne temnepaTypsl.

Onpez[eneHHe ICHBI ACJICHUA MIKaJIbI U3MCPHUTCILHOI'O an60pa.

Tema 2. MexannuecKkue sABJICHUA

Hemoncmpavyuu:

1. PaBHOMEpHOE NPSIMOJTMHEHHOE IBHKCHHE

© © N o g Bk~ DN

OTHOCHUTENIBHOCTD ABUKEHUE

PaBHOyCKOpEHHOE ABUKEHHE

CBoOoaHoe nageHue Ten B Tpyoke HeioToHa

HamnpaBnenue ckopocTy py paBHOMEPHOM JIBHXKEHHH 110 OKPYKHOCTH
SIBnenune nHepuun

B3anmoneiicteue ten

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JAe(hOopMaLiiK NpY>KHUHBI

CrnoxeHue CUi

10. Cuna Tpenus

11. Bropoii 3akoH HproToHa

12.Tpernii 3akoH HetoToHAa.

13. HeBecomocCTh.

14. 3ak0H cOXpaHEHHs UMITYJIbCA.

15. PeakTuBHOE IBMKEHUE.
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16. 3MeHeHue SHEPTUH TeJla PU COBEPIICHUH PaOOThI.
17. IlpeBpaliieHust MEXaHUYECKOW SHEPTUU U3 OJHOU POPMBI B IPYTYIO.
18. 3aBUCUMOCTH JTaBJICHHS TBEPIOTO TEJIa Ha OMIOPY OT JACHCTBYIOIIECH CHIIBI 1
TUTOLIAAM OTOPHI.
19. O6nHapyxeHue aTMOC(PEPHOTO TABICHUS.
20. M3mepenne aTMOC(EpHOTO TaBIECHUSI OAPOMETPOM-aHEPOUIOM.
21. 3akon Ilackans.
22. I'uapaBaudecKuil mpecc.
23. 3akoH Apxumena.
24. [IpocTbie MEXaHU3MBI.
25. Mexanuveckue KoaeOaHus.
26. MexaHn4ecKkue BOJIHBI.
27. 3ByKOBBIE KOJICOAHUS.
28. YcoBUs paclpoCTpaHEHUS 3BYKa.
Jlabopamopnwie pabomul u onvimol:
1. V3mepenne CKOpOCTH paBHOMEPHOTO JBHIKEHUS.
2. V3yueHue 3aBUCUMOCTH MMyTH OT BPEMEHH MPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIBHKEHUH.
N3mepenne yckopeHus MPSMOJIMHEHHOTO PaBHOYCKOPEHHOTO JBKEHUS.
N3mepenne macchl.
N3mepenre mIoTHOCTH TBEPAOTO Tea.
N3mepenue mioTHOCTH KUIAKOCTH.
N3mepennie cuitbl TMHAMOMETPOM.

CioxxeHue cuil, HapaBJICHHBIX BAOJIb OJHON MPSMOM.
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CrnoxeHre Cuil, HalPaBJICHHBIX 10| YTJIOM.

10. HccnenoBanne 3aBUCHMMOCTH CHITBI TSHKECTH OT MAcCChl Tea.

11. VccnenoBanue 3aBUCUMOCTH CHJIBI YIIPYTOCTH OT YJIMHEHUS TIPYKUHBI.
12. i3mepeHue KeCTKOCTH TIPYKUHBI.

13. UccnenoBanue CUIbl TPEHUS CKOJIbKEHUS.

14. N3mepenue kodhuiimeHTa TpeHUs CKOJIbKEHUS.

15. UccnenoBanue ycioBUi paBHOBECHUSI pbIyara.
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16. HaxoxaeHue 1eHTpa TSHKEeCTH IIOCKOTo Tea.

17. Beruucnenune KII/[ HakI0HHOM IJTIOCKOCTH.

18. M3mepeHne KUHETUYECKON SHEPTUu Tela.

19. I/ISMepCHI/Ie HN3MCHCHUA HOTGHHH&HLHOfI OQHCPIUH TCJlA.

20. M3amepeHne MOIIHOCTH.

21. VI3amepeHne apXuMe0BOM CHIIBI.

22.VI3y4yeHue yCIoBUH TIaBaHUS Tel.

23.M3yueHne 3aBUCUMOCTH Teproaa KoJieOaHUH MasTHUKA OT JJIMHBI HUTH.

24, I/I3MepeHHe YCKOPCHHUA CBO6OIIHOFO maacHusA ¢ IIOMOIIBIO MasATHHKA.

25.3yuenure 3aBUCUMOCTH Tiepuoia KojieOaHui rpy3a Ha IPYKUHE OT MacChl Ipy3a.

Tema 3. TemsioBbIe ABJICHUSA

Jemoncmpayuu:

1.
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9.

C>XKMMaeMOoCTh ra3oB.

Huddy3us B razax u KUIKOCTSIX.

Mojenb XaoOTU4eCKOTr0 JIBUXKEHUSI MOJIEKYII.

Mogens OpOyHOBCKOTO JBUKEHUS.

CoxpaHeHre o0beMa KUIKOCTH IMPU U3MEHEHUH (hOPMBI COCY/IA.
CueruieHre CBUHIIOBBIX IHJIMHIPOB.

[IprHIMD KENCTBUSI TEPMOMETPA.

N3menenne BHyTPEHHEH SHEPTHUH TeJla TIPU COBEPIIICHUHU pabOThl U TIPH
TerIonepeaaye.

TGHJ’IOHpOBO,Z[HOCTL Pa3’IM4YHbIX MAaTCPHAJIOB

10. KoHBeKIHA B )KUIKOCTAX U ra3ax.

11. Tenmonepeaaya myTeM U3Ty4CHUSI.

12. CpaBHEHHE YACIBbHBIX TETUIOEMKOCTEH Pa3IMUHbIX BEIICCTB

13. SBnenue ucnapeHus

14. Kunenue BobI

15. [TocTosiHCTBO TemMnepaTypbl KUIIEHUS KUJKOCTH

16.5IBnenHus miIaBlieHUs U KPUCTAIUTU3ALUN

17.13MepeHne BIaKHOCTH BO3/lyXa ICUXPOMETPOM UITU TUTPOMETPOM

18.YcTpolcTBO YETHIPEXTAKTHOTO IBUTATENsl BHYTPEHHETO CrOpaHus

24



19. YcerpoiicTBO apoBoit TypOUHBI
Jlabopamopnuie padomul u onvimul
1. UccnenoBanue u3MEHEHHUs CO BPEMEHEM TEMIIEPATYPhl OCTHIBAIOIIEH BOIBI.
2. V3ydeHue sBJICHUS TEIJI00OMEHA
3. M3mepenue yaeapHON TETNIOEMKOCTH BEIIECTBA
4. V3mepeHue BIa)KHOCTU BO3AyXa
5. HccnenoBanue 3aBUCUMOCTH 00beMa ra3a OT AaBJICHUS MPU MOCTOSIHHON
TEMIIepaType
Tema 4. DiiekTpru4ecKkre U MATHUTHBIE SIBJICHUS
Jemoncmpavyuu:
1. Dnexrtpuzarus Tei.
JIBa pojia 3NIEKTPUUECKUX 3aPS/IOB.
Y CTpONCTBO U JEUCTBUE IEKTPOCKOIIA
[IpoBOIHUKY U U3OJIATOPHI.
DnekTpu3alys 4epe3 BIUSHUE.
[lepeHocC 3eKTPUYECKOTO 3apsia ¢ OJJHOTO Tella Ha APYroe.
3aK0H COXpaHEHHS DIIEKTPUUECKOTO 3aps/ia.

Y CTponCTBO KOHAEHCATOPA.
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DHeprus 3apsKEHHOI0 KOHAEHCATOpa

10. McTOYHUKHN TTOCTOSIHHOTO TOKA

11. CocraBneHue MeKTpUUECKON Lenn

12. DnexTpudecKuid TOK B AIEKTPOIUTAX. DIEKTPOIIHU3.

13. DnexTpuyeckuid TOK B  TOJYNPOBOJHUKAX. OJEKTPUUYECKUE  CBOWMCTBA
MOJTYTIPOBOTHUKOB.

14. DnexTpuyeckuil pa3psj B razax.

15. U3mepeHue Cuiibl TOKa aMIepPMETPOM.

16. HabGnrogeHune mocTOSHCTBA CHIIBI TOKAa Ha Pa3HBIX y4acTKax HEPa3BETBICHHOM
BJIEKTPUYECKOM LIETIH.

17.3mepenure cuiibl TOKA B pa3BETBICHHOM JIEKTPUUYECKOM LIETH.

18. 3smepeHue HanpsKEeHUsT BOJTBTMETPOM.
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19. U3yyeHue 3aBUCUMOCTH 3JEKTPUYECKOTO COMPOTUBIIECHUS MPOBOAHUKA OT €ro
JUIMHBI, TUIOIIAAM  TOMEePEeYyHOTo CeYeHUuss W Marepuana. Y elbHOe
COTIPOTUBJICHUE.

20. PeocTtaT 1 Mara3uH CONpOTUBICHUH.

21. VI3amepeHue HampspKEHUH B TIOCTIEI0BATENbHOM SJIEKTPUYECKOM e

22. 3aBUCUMOCTH CHJIBI TOKA OT HAIPSKEHUS HA YUACTKE dJECKTPUICCKON TN

23. OnbIT DpcTena

24. MarauTHoe€ ToJie TOKa

25. JleiicTBME MarHUTHOTO TMOJISl HA MPOBOJAHUK C TOKOM

26.Y cTpOICTBO 3JIEKTPOIBUTATENS

Jlabopamopnsie pabomel u onvimot .

1. HaGmrogeHue 37eKTpUYECKOro B3aUMOICHCTBUS TE.

2. COOpKa AIEKTPUIECKON e U U3MEPECHHUE CUJTBI TOKA U HAIIPSHKCHUS.

3. HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa B MPOBOJAHUKE OT HANPSDKCHHS Ha €ro
KOHIIAX MPHU MOCTOSTHHOM COIPOTUBIICHUHU.

4. VccnemoBaHrWe 3aBUCUMOCTH CHJIBI TOKa B JJCKTPUYCCKON IEeMH  OT

COTIPOTHUBJICHUS TIPH MOCTOSTHHOM HAIMPSKEHUU.
N3yuenune mocieqoBaTeNbHOTO COSTUHEHHUS TPOBOTHUKOB
N3yuenne napaienbHOTO COSUHEHUS TPOBOTHUKOB

N3Mepenue conpoTUBIIEHUS TTPU ITIOMOILK aMIIEPMETPa U BOJIbTMETPA

© N o o

N3ydeHune 3aBUCUMOCTU DJIEKTPUUECKOTO COMPOTHUBJIEHUS TMPOBOJHUKA OT €ro
JUIMHBI, IUIOIIAAA  TOMNEPEeYHOro CEYEHHUs W marepuana. Y IelabHOe
CONPOTHUBJICHUE

9. U3mepeHune pabOTHl U MOIITHOCTH JICKTPUUECKOTO TOKA

10.M3y4deHue 351eKTPUUYECKUX CBOMCTB JKUIKOCTEH

11. N3roToBiieHHE TAIbBAHUYECKOTO JJIEMEHTA.

12.3y4yenue B3aMOICHCTBYS TOCTOSTHHBIX MarHUTOB.

13. WccnenoBanre MarHuTHOTO TIOJISL IPSIMOTO TIPOBOJTHUKA U KATYIITKHA C TOKOM.

14. UccaenoBanue ABJIEHUS HaMarHUYUBaHUS JKeje3a.

15. N3ydenune npuHUUIIA JEUCTBUS SJIEKTPOMArHUTHOTO pelie

16. N3yuenue AeiicTBUS MAarHUTHOTO IOl HA TPOBOJAHUK C TOKOM
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17.

Tema

1.
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N3ydeHne npyuHUUIIA JEHCTBUS SJIEKTPOABUTATETIS.

5. DJleKTPOMarHuTHoOE 1oJie

DNeKTpOMarHuTHAsI HHTYKLIHS

[IpaBuno Jlenna

CamouHIyKIUs

[Tony4yeHue nepeMeHHOro TOKa MpY BPAIICHUH BUTKAa B MATHUTHOM IIOJIE.
VY cTpoiicTBO reHepaTopa MOCTOSHHOTO TOKA.

Y CTpONCTBO reHepaTopa NEPEMEHHOTO TOKA.

YcerpoiictBo Tpanchopmaropa

Ilepenayda 3€KTPUUECKON SJHEPTUU

DJNIeKTPOMarHUTHBIE KOJIeOaHUs

. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH.

. [Ipunuun aeiicTBus MUKpO(OHA U TPOMKOTOBOPHUTEIIS.
. [IpuHIUIIBI paguocBa3u

. Ucrounuku cBera.

. [IpsimoIMHENHOE paCIPOCTPAHEHHE CBETA.

. 3aKOH OTpa)KEHUs CBETA.

. I300paxkeHue B IIIOCKOM 3€pKaje.

. [Iperomnenne cBera.

. X0 Jydeil B coOuparorieit JIMH3e.

. X0 Ty4el B paCCEUBAIOLIEN JTUH3E.

20.
21.
22,
23.
24.

[Tony4yenune n300pakeHUi ¢ TOMOIIBIO JTUH3

[IpuHIUn AEMCTBUS TPOCKIIMOHHOIO armapaTa u ¢oToarrapara.
Mopens ria3sa.

Hucrniepcust 6emoro cpera

[Tony4yenue 6e0ro cBeTa MpH CI0KEHUH CBETa Pa3HbIX I[BETOB

Jlabopamopnwie pabomul u onvimot:

1.

2
3.
4

N3ydeHune sBIIeHUS 3JIEKTPOMArHUTHOW MHIAYKIIUU.
N3yuenne npuHIMIa 1eicTBUs TpaHcopmaropa.
N3ydeHune sBIICHUS paCIPOCTPAHEHHUSI CBETA.

HccnenoBanue 3aBUCUMOCTH yria OTpaXCHHUA OT yrijia naacHus CBETA.
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5
6.
7
8

9.

N3yyeHue cBONCTB N300paKeHUsI B IJIOCKOM 3epKalie.

HCCJ’ICI{OB&HI/IC 3aBUCUMOCTH yTJia IPCIOMIICHUS OT yTIJja IaaACHUS CBCTA.

N3mepenne poKyCHOTO pacCTOSIHUSI COOUPAIOIIEH JTMH3BI.

[Tonyyenue n300pakeHU ¢ TOMOIIBIO COOUPAIOIICH JIMH3BI.

HabGnronenue siBneHust AUCIEPCUH CBETA.

Tema 6. KBanToBbIC ABJICHUSA

Hemoncmpauuu:

1. Monens onbita Pesepdopna.

2. HaGmronenue TpekoB yacTuil B kamepe BuiibcoHa.

3. yCTpOﬁCTBO u IIGﬁCTBHG CUYCTUMKA MOHU3HUPYIOIINX YaCTH

Jlabopamopnsie pabomul u onvimot .

1. Ha6J'IIOI[GHPIe JINHEHYAThIX CIICKTPOB U3JIYy4YCHHA.

2. V3MepeHune ecTeCTBEHHOTO PaANOAKTUBHOTO (hOHA TO3UMETPOM.

3. M3ydeHue TpeKOB 3apsKEHHBIX YaCTHIL IO GoTorpadusiMm TPEeKoB.

Temamuueckoe nianuposanue

7 KJIace
Ne i HanmenoBanue Bcero B Tom uncnie
pasziesos JacoB Ypoku Jlaboparopusie, | KoHTpoibHEBIE
MPaKTUYECKHE paboTsI
paboThI,
AKCKYpPCUHU U
T.J.
Brenenne (4 gaca)
1 ®unsnka u pusnUecKue 4 1
METObI U3YUCHUS
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IIPUPOJIBI

TenoBslie siByieHUs (6 4acoB)

2 IlepBoHavabHbIE 6 5 1
CBEJICHUS O CTPOCHUU
BEILIECTBA
Mexanundeckue siBjieHus (56 4acoB)
3 B3aumopeiictBue Ten 23 16 5 2
4 JlaBiieHune TBEPIBIX TEll, 21 13 2 1
YKUJIKOCTEH 1 ra30B
5 PaboTa 1 MOIITHOCT®. 12 10 2
DHeprusl.
6 IToBTOpeHue 2 1 1
Hroro 68 53 11 4

Ilepedyens ppoHTATBHBIX J1a0OPATOPHBIX PadOT

. Onpenenenue UeHsbl JEJIEHUS U3MEPUTEIBLHOTO MpUOOpa.
. Onpeenienne pa3MepoB MaJbIX TElL.

. I3mMepeHne Macchl Tella Ha phlYaXKHbIX BECax.

. Usmepenue oobema Tena.

. Onpenenenre MIOTHOCTH TBEPAOTO TeNA.

. FpaI[YI/IpOBaHHe IIPY>XHUHbI U UBMCPCHUC CUJI JTUHAMOMCTPOM.
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. I3MepeHne cuiibl TpeHUs € MIOMOLIBIO TUHAMOMETPA.

8. OmpeneneHue BHITATKUBAIONICH CHIIBI, JEHCTBYIOIIEH Ha TOTPYKEHHOE
KHUIKOCTb TEJIO.

9. BelsicHeHHE YCIIOBHI IJIAaBaHUSI TEJIA B KUIKOCTH.

10. BrisicHeHue ycioBUs paBHOBECHSI phIyara.

11. Onpenenenue KIIJI nmpu moabeme Tena mo HaKJIOHHOM

IIJIOCKOCTH.
8 kaace
Ne it HanmenoBanue Bcero B ToM uncne
paszieson 4acoB Ypoku Jlaboparopusle, | KoHTposibHbIE
MIPaKTUYECKHE paboThI
paboThl,
AKCKYPCHUHU U
T.J.

1 TennoBble SBICHUS 22 17 3 2

2 DJIEKTPUUYECKUE SIBIICHUS 29 22 5 2

3 DneKTpOMarHuTHbHIE 5 3 2

SIBJICHUS
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4 CBETOBBIE SIBJICHUS 10 9 1

5 [ToBTOpEHNE 2 1 1

Hroro 68 52 11 5

[lepeuens GppoHTANBHBIX Ja00PAaTOPHBIX paboOT

1. CpaBHEHHE KOJIMYECTB TEIJIOTHI IPH CMEIIMBAHUH BOJIbI Pa3HOU TEMIIEPATYypPHI.

2. VIsmepeHnue yaenbHOM TeINIOEMKOCTH TBEPAOIO TEa.

3. 3mepeHne BIa)KHOCTH BO3AyXaA.

4. COopKa 3JeKTPUUYECKOM LIETIH U U3MEPEHHE CUIIBI TOKA B €€ PAa3JINYHBIX y4acTKax.

5. 3MepeHne HalpsDKEHUs Ha Pa3iIM4HbIX Y4aCTKax JIEKTPUYECKON LEIH.

6. PerynupoBaHue CHIIbI TOKa pEOCTAaTOM.

7. W3MepeHue CONPOTHUBIICHHsS NPOBOJHMKA NIPU IOMOILIM aMmIlepMeTpa U
BOJIbTMETPA.

8. 3mepeHre MOITHOCTH U pabOThl TOKA B SJIEKTPUYECKOM JIaMIIE.

9. COopka 371eKTpOMarHuTa U UCIbITAaHUE €r0 JEHCTBHUSL.

10. 3y4yeHue 351eKTpUYeCKOro JBUraTeNs MIOCTOSHHOTO TOKa (HA MOJENH).

11. Tlonyyenune n3o0paxeHust MPU MOMOIITH JIMH3BI.

9 kJjacce
Ne o Haumenosanue Bcero B ToM umciie
pasneiion 4acoB Ypoxku JlabopaTopurie, | KoHTponbHBIE
MIPaKTUYECKHE paboThI
paboTHI,
9KCKYPCHH U
T.J.
1 MexaHu4ecKue SBJICHUs 45 39 3 3
2 DIeKTPOMarHUTHOE T10J1e 21 18 2 1
3 KBaHTOBEIC sIBICHUS 19 14 4 1
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4 CrtpoeHue u 3BOIIIOIUS 5 5
Bcenennon
S) 12 10 1(2-x
Hrorosoe noBropeHue qacoBas)
Hroro 102 86 9 6(74acoB)

[lepeuens GhpoHTANBHBIX T1a00PaTOPHBIX padbOT

9 xiacc

1. ccnenoBanue paBHOYCKOPEHHOTO JIBMYKEHHUS 0€3 Ha4aIbHOW CKOPOCTH.

2. I3MepeHne ycKopeHus: CBOOOAHOTO MaICHHUS.

3. HccnenoBaHue 3aBUCHUMOCTH IIepyUoAa M YacTOThl CBOOOJHBIX KOJICOAHMIA
MasTHUKA OT JUIMHBI €T0 HUTH.

4. zydyeHue ABICHUS AIEKTPOMArHUTHON MHYKIIMH.

5. HabmroieHue CIIONIHOTO M JIMHEHYATOro CIeKTpa.

6. I3MepeHne eCTECTBEHHOTO paJIMOLIMOHHOTO (hOHA JO3UMETPOM.

/. I3ydenue aeneHus sigpa atroma ypasa no (pororpaguu TpeKoB.

8. OuenHka nepuoja noJjiypacnaja HaXosIIUXcs B BO3yXe MPOJYKTOB pacriajia raza
pajzoHa.

9. N3yyeHue TpeKoB 3apsiKEHHBIX YaCTHIL 110 TOTOBBIM (oTorpadusim.

Yueno-nemoouueckoe u mamepuanbho-mexnuueckoe obecneuerue
o0pazoeameibHo20 npouecca

YMK:
[Iporpamma ocHOBHOro 001ero oOpa3zoBaHus 1o ¢u3uke s 7-9 Kiaccos
H.B.®unonosuu, E.M. I'ytHuK, M., «/Ipodar;
«Dusuka. 7 knacey Yueonuk (aBtop A. B. [lephiiikun).

«Dusuka. 8 knaccy Yueonuk (aBrop A. B. [lepoimkun).
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«Duzuka. 9 knace» Yuebnuk (aBTopsl A. B. Ilepoimikusn, E. M. ['yTHHK).

JlonoJIHUTENIbHAS IUTEpATYpa.:

DnexmporHvle yueOHble U30AHUSL

1.

®dusuka. bubanoreka HarmaaHbIX mocodbmit. 7—11 kmaccsl (mmoa peaakuueit H.
K. XannanoBa).
JlabopaTopubie paboTel 1O ¢u3nke. 7 Kiaacc (BUpTyaibHas Qu3HYecKas
naboparopus).
JlabopaTopubie paboTel 1O ¢usnke. 8 Kimacc (BUpTyaibHas QuU3HUecKas
naboparopus).
Jlabopatopubie paboTel 1O ¢uszuke. 9 kimacc (BUpTyasibHas ¢u3HUecKas

naboparopus).

Cnucok Haznsa0Hbix nocooutl

Tabauuel 0011IeET0 HA3HAYECHUS

1.

o 0k~ w D

7.

Mexnaynapoanas cucrema eauauil (CH).

[IpucraBku 1j1s1 00pa30BaHMS ACCATUYHBIX KPATHBIX U JIOJIBHBIX €IMHMII.
dusznyeckue MOCTOSTHHBIC.

[IIkana 3IeKTpOMarHuTHBIX BOJIH.

[IpaBuna no TexHUuKe 0€30MaCHOCTH NpU padboTe B KaOUHETE (PUUKH.

Mepbl 6€30MacHOCTH MPU MOCTAHOBKE W MPOBEIACHUU JIAOOPATOPHBIX PadboOT Mo
AJIEKTPUYECTRY.

HOpHI[OK peUICHU KOJIMYCCTBCHHBIX 3a1a4.

TemaTuueckne TaOIUIIBI

1

O© &0 3 O »n K~ W DN

. bpoyHnoBckoe nBwkenue. duddyzus.

. [ToBepXHOCTHOE HATSHKEHHE, KAaMJUIIPHOCTD.
. MaHowmerTp.

. Crpoenue atmocdepsl 3emin.

. AT™MOchepHoe 1aBleHue.

. bapomerp-aneponn.

. Buasr nepopmarnmii 1.

. Buasr nepopmanmii I1.

. I'1a3 kak onrnueckas cucreMa.
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

OnTuyeckue npruodOpBkI.
N3mepeHne temnepaTypsl.
BuyTtpeHHss sHeprus.
Tennon3onsnOHHbIE MATEPUATIBI.
[maBnenue, ucnapeHue, KUIEHUE.
JIBUrartenb BHyTPEHHETO CrOPAHUSL.
JIBUraTesnp MoCTOSSHHOTO TOKA.
TpaekTopusi N1BUKEHUS.
OTHOCUTENBHOCTD IBU>KEHUSI.
Bropoii 3akoH HerotoHa.
PeaktuBHOE NBUXKEHUE.
Kocmuueckuii kopadib «Boctoky.
Pabota cuibl.

MexaHuuyecKne BOJIHBI.

[TpubOpHl MATHUTORIEKTPUUECKON CUCTEMBI.

Cxema ruIpo3JIeKTPOCTaHIUN.

Tpancdopmarop.

[Tepenaua u pacrpeneneHue dICKTPOIHEPTUH.

Junamuk. MukpodoH.
Moaenu cTtpoeHus aroma.
Cxewma omnbiTa Pesepdopaa.
IlenHas sinepHast peakiusi.
S nepHblii peakTop.
3BE3/bI.

Conneunas cucrema.

3aTMeHus.

3emiis — maneTa CosHeuHo# cucteMbl. Ctpoenue ColHIa.

Jlyna.
[1naHeTsl 3eMHOM TPyNIIBIL.

IlTaHEeTBI-TUTAHTEI.

Maubeie Testa COJTHEYHOW CUCTEMBL.



WNuTtepHeT-noaaepxxka Kypca Gu3uku

Ne HasBanue caiita DJIEKTPOHHBIN aapec
) Komnexuus IIOP http://school-collection.edu.ru

2. Komrekmms http://experiment.edu.ru —
«EcTecTBeHHOHAYYHBIE
IKCIIEPUMEHTBI»: (PU3UKa

3. Mup Gusuku: GuU3nIeCKuit http://demo.home.nov.ru
IKCIIEPUMEHT

4. Cepsep xadenpsl o0meit Gu3nku http://genphys.phys.msu.ru
duzdaka MI'Y: pusnyeckuit
NPAaKTUKYM U JEMOHCTPAIUU

5. YPpOK#H 110 MOJEKYISIpHOU (DHU3UKeE http://marklv.narod.ru/mkt

6. dusrKa B aHUMALUX. http://physics.nad.ru

7. WutepHeT ypokw. http://www.interneturok.ru/distancionno

8. dwusrKa B OTKPHITOM KOJUIEIKE http://www.physics.ru

0. Tazera «®usuka» M3narenbckoro http://fiz.1september.ru
noma «llepBoe ceHTAOps»

10. Komnnexkuus «EctecTBeHHO- http://experiment.edu.ru
HAYYHBIC KCIICPUMEHTBI»: (hU3UKa

11. BupryaibHblii METOAMYECKUIN http://www.gomulina.orc.ru
KaOWHET yuuTess GU3UKU U
ACTPOHOMHH

12. 3anauu o GU3UKE C PEHICHUSIMU http://fizzzika.narod.ru

13. 3anumMarenpHas Gpu3nKa B http://elkin52.narod.ru
BOIIPOCAx U OTBETAX: CAUT
3acirykeHHoro yuurens PO B.
Enpkuna

14. 3aouHas pU3UKO-TEXHUICCKAS http://www.school.mipt.ru
mkoJa npu MOTU

15. Kabuner ¢pusuku CaHKT- http://www.edu.delfa.net
[TerepOyprckoit akageMun
HOCTIUIIOMHOTO M€1arOru4ecKoro
00pa3oBaHMs

16. Kadenpa u naboparopust puzuku http://fizkaf.narod.ru
MHOO

17. KBaHT: Hay49HO-TIONMYIISIPHBIHA http://kvant.mccme.ru
(U3UKO-MaTEeMaTHUECKUH JKypHAII

18. NudopmannoHHbIe TEXHOJIOTHU B http://ifilip.narod.ru
npenojaBaHuu ¢pusuku: cat . 5.
PuunmnoBou

19. KraccHas ¢usmka: caiit yanrens http://class-fizika.narod.ru
dusuku E. A. bangunoi

20. Kparkuii cipaBoYHHK TI0 PH3HKE http://www. physics.vir.ru

21. Mup ¢usuku: pusngecKuit http://demo.home.nov.ru
IKCTIIEPUMEHT

22. OOpa3oBarebHbIi cepBep http://optics.ifmo.ru
«OnTukay

23. OO0yyaroniue TpEXypOBHEBBIC http://www. physics-regelman.com
TecThl 1o usuke: caidt B. 1.
Perenbmana

24, OmnunaitH-ipeoOpazoBareb http://www.decoder.ru
€IMHHI I3MEPEHUSI

25. PernonanbHbIN EHTP OTKPHITOTO http://www. phys.spb.ru
¢u3nueckoro oopazoBaHus
dusnueckoro gaxkynsrera CII6IY

26. Cepaep kadenpsl oo1eit Guznku http://genphys. phys.msu.ru
¢uzpaxka MI'Y: pusnpakTukym u
JICMOHCTpAIHH
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http://school-collection.edu.ru/
http://experiment.edu.ru/
http://demo.home.nov.ru/
http://genphys.phys.msu.ru/
http://marklv.narod.ru/mkt/
http://physics.nad.ru/
http://www.physics.ru/
http://fiz.1september.ru/
http://experiment.edu.ru/
http://www.gomulina.orc.ru/
http://fizzzika.narod.ru/
http://elkin52.narod.ru/
http://www.school.mipt.ru/
http://www.edu.delfa.net/
http://fizkaf.narod.ru/
http://kvant.mccme.ru/
http://ifilip.narod.ru/
http://class-fizika.narod.ru/
http://demo.home.nov.ru/
http://optics.ifmo.ru/
http://www.decoder.ru/

27. Teopust OTHOCUTETHLHOCTH: http://www.relativity.ru
HNHTepHeT-yueOHHK 10 (PU3HKe

28. TepMoaMHAMUKA: STIEKTPOHHBIH http:// fn.omstu.ru/phys/bib/I-NET/
y4eOHUK 10 (pusuke 1ig 7-ro u §-ro
KJIACCOB

29. YPOKH 110 MOJIEKYIIpHOU (hHU3UKe http://marklv.narod.ru/mkt/

30. dusKKa B aHUMAIUSIX http://physics.nad.ru

31. Ousuka B UHTEpHETE: KypHAI http://fim.samara.ws
«JlanxecT

32. dusnka BOKpYT Hac http://physics03.narod.ru

33. ®duszuka i yaureneit: cait B. H. http://fisika.nome.nov.ru
Eroposoii

34. OusmKa.py: CalT sl ydamuxcs 1 http://www.fizika.ru
npenoaaBareneii Pu3nuku

35. ®du3uka CTy/IeHTaM U http://www.physica.ru
mKoJbHUKaM: caiT A. H. Bapruna

36. @U3MKOMII: B IOMOIIb http://physicomp.lipetsk.ru
HAYMHAIIEMY QH3UKY

37. DJIEKTpOIMHAMHKA: YUCHHE C http://physics.5ballov.ru
YBJICUCHUEM

38. DNIEMEHTHI: TIOMYJISIPHBINA CAlT O http://www.elementy.ru
GbyHIaMEHTAIBHON HAaYKe

39. Opyaut: ouorpadpuu yu€HbIX U http://erudit.nm.ru

n3o0perareien
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