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IInanupyemblie pe3yabTaThl 0CBOEHUSI Y4eOHOI0 MpeIMeTa

BbInyCKHUK HAYYHMTCH:

— co0uo1aTh TpaBuiia 6€30MacHOCTH M OXpaHbl TpyJa Mpu paboTe ¢ y4eOHBIM U
1ab0paTopHBIM 000PYJIOBAHUEM;

— MOHUMATh CMBICII OCHOBHBIX (U3UYECKUX TEPMHUHOB: (PHU3NYECKOE TEJo,
¢uznueckoe sBICHUE, PU3NUECKasi BETUUUHA, EAUHUIIBI U3MEPEHUS;

— pacmno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXKHO PEIINUTh MPH MOMOIIU (PU3NYECKUX
METOJIOB;  AHAJU3UPOBATh  OTHEIbHBIE O3Talbl IPOBEIEHUS  MCCIECJOBaHUN U
UHTEPIPETUPOBATH PE3YJIbTAThl HAOIIOICHUI U ONBITOB;

— CTaBUTH OIBITHl MO HCCIEAOBAHUIO (U3MUECKHUX SIBICHUM WIH (PU3HUYECKUX
CBOMCTB Ten 0e3 HUCHOJB30BaHUA NPSIMBIX HM3MEPEHUN; TPU ATOM (OPMYIHPOBATH
npobyieMy/3aiadyy ydeOHOTO SKCHEPUMEHTa; cOOMpaTh YCTAaHOBKY U3 MPEIJIOKEHHOTO
000pyA0BaHUS; MPOBOJAUTD OMNBIT U (OPMYIHPOBATH BHIBOJIBI.

— TOHUMATh POJIb IKCIIEPUMEHTA B MTOJIYYEHUH HAYYHOU MH(OpMALINH;

— MPOBOJUTH MPSMbIE HU3MEpPEHUsS (U3MUECKUX BEIUYUH: BPEMS, PaCCTOSHUE,
Macca Tena, o0beM, cuila, TeMIepaTypa, aTMOC(EpHOE J1aBlieHUE, BJIAXHOCTh BO3/yXa,
HaANPsDKEHUE, CUla TOKA, paJilalliOHHBINA (POH (C UCTIOIB30BaHUEM JO3UMETPA); IPH 3TOM
BbIOMpATh ONTHUMAJBHBIM CIIOCOO M3MEpPEHUs M MCIOJIb30BaTh IPOCTEHIINE METO/bI
OLICHKH MTOTPENTHOCTEN U3MEPEHUM.

— MPOBOJUTH  HUCCJIEIOBAaHWE  3aBUCHUMOCTEH  (DU3MYECKMX  BEIUYUH  C
UCIIOJIb30BAHUEM TPSIMBIX H3MEpPEHUH: TMpPU STOM KOHCTPYUPOBATH YCTAHOBKY,
(GuKCUpOBaTH pE3yNbTAThl MOJYYEHHONH 3aBUCUMOCTH (U3NYECKHX BEIMYUH B BHJIE
Tabyul ¥ TpadUKoB, Ie1aTh BHIBOABI IO pe3yiabTaTaM UCCIEAOBAHMUS;

— MPOBOJUTH KOCBEHHBbIE M3MEpPEHUs (U3NYECKUX BEIUYUH: NMPH BHINOJHEHUU
U3MEPEHUN COOMpaTh OSKCIEPUMEHTAIbHYIO YCTAaHOBKY, CJEIys IpeaoKeHHON
UHCTPYKLIMM, BBIUYUCIATh 3HAYEHUE BEJIMYMHBI W AHAJIM3UPOBATH MOJYyYECHHbIE
pe3yJIbTaThl C YYETOM 3aJJaHHOW TOYHOCTH U3MEPEHUN;

— aHaJU3MpOBaTh CUTYAllMU NPAKTHUKO-OPUEHTHUPOBAHHOTO XapaKkTepa, y3HaBaTh B
HUX NPOSBIICHUE U3YUYECHHBIX (DU3MUYECKUX SIBJICHUN MM 3aKOHOMEPHOCTEH M MPUMEHSTh
UMEIOIINECS 3HAHUS IS X OOBSICHEHHUS;

— TMOHUMATh MPUHLHUIIBI JEHCTBUS MAlllUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
yCIOBHSI UX 0€30IaCHOTO MCIIOIb30BAHUS B IOBCETHEBHON KU3HH;

— HCIMOJb30BaTh IMPH BBHINOJHEHUH YYEOHBIX 3a7ad HAYYHO-MOMYJSPHYIO
AUTEpaTypy O GU3NYECKUX SBICHUSIX, CIIPAaBOYHBIE MaTepUabl, pecypcsl MHTEepHeT.

BbINyCKHHK NMOJTYYHT BO3MOKHOCTh HAYYNTHCH:

— OCO3HaBaTh IIEHHOCTb HAYYHBIX HMCCIEAOBAHHM, POJb (U3UKU B PACIIUPEHUU
IPEJCTaBICHUI 00 OKpYKAroIeM MUPE U €€ BKJIaJ B YJIy4IICHHE KaueCTBa KU3HU;

— HCIMOJNb30BaTh MpPHEMbl TOCTPOEHUs (PU3MYECKUX MoJeleil, moucka u
(GOopMYyIHPOBKM JOKA3aTEIbCTB BBIIABUHYTHIX THIIOTE3 U TEOPETUYECKUX BHIBOJIOB Ha
OCHOBE SMITUPHUYECKH YCTAaHOBJICHHBIX (DAKTOB;



— CpaBHMBATh TOYHOCTh H3MEpPEHUS (U3MUYECKUX BEIMYHH IO BEIMYMHE HX
OTHOCHUTEJIBHOU MTOIPEIIHOCTH IIPU IIPOBENCHUH IPSIMBIX U3MEPEHUM;

— CaMOCTOATENBHO IIPOBOAUTH KOCBEHHBIE H3MEPEHUS U  HCCIEIOBAHUS
(U3MYECKUX BEJIMYMH C UCIIOJIB30BAHUEM PA3JIUUYHBIX CIIOCOOOB M3MEPEHUsT (PUINUECKUX
BEJIMYMH, BEIOMPATH CPEACTBA U3MEPEHHS C yUETOM HEOOXOIUMOM TOYHOCTH U3MEPEHUH,
000CHOBBIBATh BBIOOp CHOCO0Aa W3MEPEHHUs, aJEKBATHOIO IIOCTABIEHHON 3ajaue,
IIPOBOJIUTH OLIEHKY JTOCTOBEPHOCTH IOJYYEHHBIX PE3YIbTAaTOB;

— BOCIpUHUMATh HMHPOpMALUIO  (PU3UYECKOTO  COJAEpKAHHS B HAY4YHO-
HOMYJISIPHOM JIUTEpaType U CPEeACTBaX MacCOBOM MH(pOpPMalUU, KPUTUYECKU OLICHUBATh
MOJIYUCHHYIO HH(MOpMAIMIO, aHAIU3UPYS €€ CoJlepKaHHe M JlaHHble 00 HCTOYHHUKE
uH(pOpMaLINK;

— co3J1aBaTh COOCTBEHHbIE NMUCHBMEHHBIE U YCTHBIE COOOLIEHUS O (PUINYECKUX
SBIIGHUSX HA OCHOBE HECKOJbKHX HCTOYHMKOB HH(OpMAIUU, COMPOBOXKIATH
BBICTYIUJICHHE MPE3EHTALUEN, yYUThIBAasi OCOOEHHOCTH ayIUTOPUN CBEPCTHUKOB.

Mexanu4yeckue siBJCHHUS

BBINyCKHUK HAY4YUTCH:

— pacno3HaBaTh MEXaHUYECKUE SIBICHMSI U OOBSICHATH HA OCHOBE HMEIOLINXCS
3HAHWW OCHOBHBIE CBOMCTBA WJIM YCJIOBUS NPOTEKAaHMS 3TUX SIBJICHHUU: pABHOMEPHOE U
HEPaBHOMEPHOE [BH)KCHHE, PAaBHOMEPHOE W PABHOYCKOPEHHOE IPSMOJIMHENHOE
JBUKEHUE, OTHOCHUTEIBHOCTh MEXaHHMYECKOTO JBWKEHUS, CBOOOJHOE TMaJieHue Tell,
PAaBHOMEPHOE JBUKECHHUE 110 OKPYKHOCTH, MHEPLHUs, B3aUMOJCHUCTBUE TEJI, PEAKTUBHOE
JBIDKCHHME, II€pelada JaBJICHUS TBEPAbIMU TEJIaMH, JKUJIKOCTSIMH W  TIa3aMu,
aTMOCc(epHOE JaBJIEHUWE, IUIABAHHWE TeJ, pPABHOBECHE TBEPIBbIX TeJ, HMEIOUINX
3aKpeIUIEHHYI0 OCh BpalleHHs, KoieOaTeabHOE JBM)KEHHE, PE30HAHC, BOJIHOBOE
JBIDKEHHE (3BYK);

— OIIMCBIBATh M3YYCHHBIC CBOMCTBA TEJI U MEXAHUYECKHUE SIBJICHUSA, UCIIONb3YS
¢bu3nueckre BETUYUHBL: MTyTh, IEPEMEIICHHUE, CKOPOCTh, YCKOPEHHUE, MEpUo/1 00paleHus,
Macca Teja, IJIOTHOCTh BEIECTBa, CHiIa (CUJla TSKECTH, CUJla YIIPYTOCTH, CHJIa TPEHNUS),
JABJICHWE, WMIYJbC TeEJla, KUHETHYECKas DJHEprus, NOTCHUWAJIbHAs1 DHEprusd,
MexaHu4eckass pabora, mexaHuueckas MourHocTh, KIIJ[ mpu coBepmiennu paboThl C
UCIIOJIb30BAHUEM IIPOCTOIO MEXAaHW3Ma, CWJIAa TPEHMS, aMIUIMTYJA, IIEpUOJ U 4acToTa
Kosie0aHui, JJIMHA BOJHBI U CKOPOCTb €€ PacIpOCTPAHEHMsI; IPU ONMMCAHUU MPABUIBHO
TPaKTOBaTh (PU3MUECKUI CMBICI HUCIIOIB3YEMBIX BEITUYHMH, UX 0003HAUYCHUS U CAMHUIIBI
U3MEPEHHUs, HaXOIUTh (OPMYJBI, CBS3BIBAIOIIME MAHHYIO (PU3UYECKYI0 BEIMYUHY C
JPYTUMH BEJIMYUHAMU, BBIUUCIATH 3HAUCHHE (PU3NYECKON BEIIMYUHBI,

— AHAJIM3UPOBATH CBOMCTBA TEJI, MCXAaHUYECKUE SIBJIICHUS U IPOLECCHI, UCIIONb3Ys
dbusznueckre 3aKOHBI: 3aKOH COXPAHEHMSI DHEPrHH, 3aKOH BCEMHUPHOTO TSITOTEHMS,
OPUHIIMIT CYNEPIIO3ULIMKA CUl (HaxokJeHue paBHoaedcTByrome cunbl), 1, II u III
3akoHbl HBIOTOHA, 3aKOH COXpaHEHHUs MMITYyJbca, 3aKOH I'yka, 3akoH Ilackais, 3akoH
ApxuMmena; TpU O3TOM pa3inyaTh CIOBECHYIO (OpPMYIUPOBKY 3aKOHa M €ro
MaTE€MaTUYECKOE BBIPAKECHUE;

— pa3nuyaTb OCHOBHBIE TPU3HAKH HM3YYCHHBIX  (PU3UYECKUX  MOJEINIEH:



MartepuaibHas TOUKa, MHEpIHalbHas CUCTEMA OTCUETA;

— pemarh 3aJa4ud, UCTONB3Ys (PH3UYECKUEe 3aKOHBI (3aKOH COXPAHECHHS DYHEPTHH,
3aKOH BCEMHUPHOTO TATOTECHUs, NpUHLMI cyneprioduunu cui, I, IT u Il 3akons HeroToHA,
3aKOH COXpaHEHus uMMyibca, 3aKkoH ['yka, 3akon Ilackans, 3akoH Apxumena) u
dbopMyIbl, CBs3BIBAIOIIME (PU3WYECKUE BEIUYUHBI (IIyTh, CKOPOCTh, YCKOPEHHE, Macca
Tena, MIOTHOCTh BEIIECTBA, CHUJIA, JABJICHUE, UMITYJIbC TEJIa, KUHETUYECKAsl SHEpPrus,
MOTEHI[MAbHAS JSHEPrus, MeXaHudeckas paboTa, MexaHuueckas MomIHocTh, KIIJ]
IPOCTOTO MEXaHU3Ma, CUJa TPEHUS CKOJIbXKEHUs, KOd(PQUIUEHT TpPEeHUs, aMIUIUTYAA,
MEepUoJ U 4YacToTa KojeOaHuM, JJIMHA BOJIHBI U CKOPOCTh €€ PaclpOoCTpaHEHHs): Ha
OCHOBE aHaju3a YCIOBHUS 3aJa4 3aMHChIBATh KPATKOE YCIOBUE, BBIIETATH (PU3MUECKUE
BEJIMYMHBI, 3aKOHBI U (OPMYIIbI, HEOOXOAUMBIE JIJISl €€ PEIICHUS], IPOBOJIUTH PACUEThl U
OIICHUBATh PEATbHOCTD MOJYYEHHOT0 3HAaUeHUS (PU3NUECKON BEIUYUHBI.

BhInyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCSH:

— HCIOJIb30BaTh 3HAHUS O MEXAHUUYECKHUX SBJIICHUSAX B MOBCEJHEBHOW KU3HU IS
oOecrieyeHnsi O€30MACHOCTUM TpU  OOpallleHuu ¢ nOpudopaMM M TEXHUYECKUMU
YCTPOMCTBAMU, Ui COXPAHEHUS 3J0POBbS M COOJIOJACHHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYKAIOIIEH cpelie; MPUBOAUTH MIPUMEPHI TPAKTUUECKOTO UCIIOIH30BAHMS
dbuznueckux 3HAHUM O MEXaHUYECKUX SIBICHUSX U (PU3NYECKUX 3aKOHAX; MPUMEPHI
HCIIOJIb30BaHUSI BO30OHOBIISIEMBIX MCTOYHHKOB SHEPTUHU; SKOJOTUYECKUX MOCIEIACTBUMN
HCCIIEIOBAHUS KOCMHUYECKOTO MPOCTPAHCTB;

— pasznuyarth TPaHUIBl MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MOHHMATH
BCceOOMil xapakTtep (PyHIaMEHTAIBHBIX 3aKOHOB (3aKOH COXPAaHEHHUS MEXaHHUYECKOUH
DHEPTUM, 3aKOH COXpaHEHUs HUMIIYJIbCa, 3aKOH BCEMHUPHOTO TATOTEHUS) U
OTPaHUYEHHOCTh UCIOJIb30BAHMS YACTHBIX 3aKOHOB (3aKkoH ['yka, Apxumena u zp.);

— HAXOJUTh aJEKBATHYIO TMPEIJIOKECHHOW 3amade (U3HYECKYI0  MOJIEb,
paspemiatb TpoOseMy KaKk Ha OCHOBE MMEIOIIMXCS 3HAHUW 10 MEXaHUKE C
MCIIOJIb30BAHMEM MATEMATHYECKOTO arapara, Tak U Mpu NOMOIIM METOJIOB OLICHKH.

TenoBble sIBJICHUSA

BbpInyCKHUK HAYYHTCH:

— pacro3HaBaTh TEIUIOBHIC SIBJICHHS U OOBACHATH Ha 0a3e MMEIOIIMXCS 3HAHUU
OCHOBHBIE CBOMCTBA WJIM YCJIOBHS MPOTEKAHWs 3TUX siBIeHUU: muddysus, u3MeHeHue
oO0beMa Tel TpH HarpeBaHUU (OXJKACHHH), OONbIIas CKXUMAEMOCTh Ta30B, Majas
CXKUMAEMOCTh JKHUJIKOCTEM W TBEPABIX TEJ; TEIJIOBOE pPaBHOBECHE, HCIapeHUe,
KOH/JICHCAlIUsI, TUIAaBJICHUE, KPUCTAIUIU3AIUs, KUIIEHHE, BIAXXHOCTh BO3/yXa, pa3IMuHbIE
crocoObl Tertonepeaaun (TETUIONPOBOAHOCTh, KOHBEKIIMS, HW3JYyYCHHUE), arperaTHbIC
COCTOSIHUSI BEIIECTBA, MOTJIOIICHUE SHEPTUH MPU UCIIAPEHUU JKUJIKOCTH U BBIICIICHUE €€
IIpU KOHAECHCAIMHU 1apa, 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JAaBJICHUS;

— ONKCHIBaTh M3YYCHHBIC CBOMCTBA TEl U TEIUIOBBIC SIBICHUS, HCIIONB3Ys
dbusznueckre BEIMYMHBI: KOJMYECTBO TEIUIOTHI, BHYTPEHHSS SHEPIHs, TeMIeparypa,
yAeNbHAasl TEIUIOEMKOCTh BEILECTBA, YyJEJbHAasl TEIUIOTA IJIABJICHUS, YJeJbHas TEIUioTa
napooOpa3oBaHus, yjAelbHas TEIJIOTa CropaHus TOIUIMBA, KOA(DPHUIIMEHT MOJIE3HOTO
JEHCTBUSL TETUIOBOTO JBHUTATENs; MPU OMHCAHUM TMPABUWIBHO TPAKTOBATH (PH3UUECCKUI



CMBICIT MCTOJB3YEMbIX BEIUYHMH, UX OOO3HAUEHUS W CIUHUIBI MU3MEPECHHsS, HAXOIUTh
(dbopMyIIbI, CBSA3BIBAIONINE JAHHYIO (U3HUECKYIO BEIMYMHY C JIPYTUMHU BEITUYMHAMM,
BBIYUCIISITh 3HaUCHUE (PU3HUESCKON BETUYHHBI,

— AHAM3UPOBATh CBOMCTBA TEJ, TEIUIOBBIE SIBJICHUA W IMPOLECCHI, UCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS aTOMHO-MOJIEKYJIAPHOTO YYEHHSI O CTPOCHUH BEIIECTBA U 3aKOH
COXpaHEHUsI YHEPIUH;

— pa3nuyaTh OCHOBHBIE MPU3HAKUA M3YYEHHBIX (U3UYECKUX MOJEIEH CTPOCHUSs
ra3oB, XKUJIKOCTEN U TBEPJIBIX TEII,

— NOPUBOJUTH MPUMEPHI MPAKTUUYECKOTO HCIOJIb30BaHUSI (PU3HUECKUX 3HAHUU O
TEILIOBBIX SIBJICHUSX;

— pelars 3a1a4u, UCIOJIb3Yys 3aKOH COXPAHEHMS YHEPIUMHU B TEIUIOBBIX IIPOLIECCAX
u  (Gopmynbl, CBs3BIBalOMUE (PU3NUECKHUE BETWYMHBI  (KOJUYECTBO  TEIIOTHI,
TeMIIepaTypa, YIeJibHas TEIUIOEMKOCTh BEIIECTBA, YJAECJAbHAas TEIUIOTA IUIABJICHMUS,
yAelbHas TEIUIoTa TapooOpa3oBaHusl, YyIeidbHAs TEIJIOTa CrOpaHusl TOIUIUBA,
KOA(DPHUITMEHT MOJIe3HOTO JEHCTBHS TEIUIOBOT'O ABUTATENs): HA OCHOBE aHAM3a YCIOBHS
3a/1aud 3alHChIBaTh KPATKOE YCIIOBHUE, BBIACIATH (DU3NYECKHE BEIUYWHBI, 3aKOHBI U
dbopmynbl, HEOOXOIUMBIC [JII €€ PEIICHHs, NPOBOJUTH pacyeThl U OIEHUBATh
PEeaTbHOCTH TOJYYCHHOTO 3HAUYCHUS (PU3HIECCKON BETUIMHBI.

BbINyCKHUK MOJYyYUT BO3MOKHOCTh HAYUYNUThCH:

— HCIIOJIb30BaTh 3HAHMSA O TEIUIOBBIX SBJICHUAX B IMOBCEAHEBHOM >XH3HU IS
obecricueHHsT O€30MACHOCTH TMpU OOpalleHuHd ¢ MNpudopaMH W TEXHUYECKHUMHU
YCTPOWCTBAMH, [JII COXPaHEHUs 370pOBbS M COOJIOACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUSI B OKPYXKAIOIIEH CpeJie; NPUBOAUTH MPUMEPHI IKOJOTHMUECKUX MOCIEICTBUMN
paboThI ABUTATENIEH BHYTPEHHETO CTOPAHMS, TETUIOBBIX U THIPOIJICKTPOCTAHIIHIA;

— pa3nuyarth TPAHUIBl TMPUMEHUMOCTH (PU3UYECKHX 3aKOHOB, IOHUMATh
BceoOmui xapaktep (yHIaMEHTAIbHBIX (PU3NYECKUX 3aKOHOB (3aKOH COXpaHEHUS
SHEPTUU B TETUIOBBIX MPOIIECCaX) U OTPAHUYEHHOCTD UCIIOIH30BAHMS YACTHBIX 3aKOHOB;

— HAXOOUTh aJIeKBAaTHYIO TMPEIJIOKCHHOW 3amade  (U3HUYECKYI0  MOJIEHb,
paspemiath mpoblieMy Kak Ha OCHOBE MMEIOIIMXCS 3HAHUW O TEIUIOBBIX SIBICHHUSX C
HCTOJIb30BAHMEM MATEMATUUYECKOI0 armnapara, Tak ¥ Ipyu NOMOIIHA METOJIOB OLICHKH.

JJleKTPUYEeCKHEe U MATHUTHbIE SIBJICHUS

BbInyCKHUK HAYYUTCH:

— pacmo3HaBaTh JJCKTPOMArHUTHBIC SBJICHUS ¥ OOBSICHATH Ha OCHOBE
MMEIOIIUXCS 3HAHWM OCHOBHBIE CBOWCTBA WJIM YCJIOBUSI TMPOTEKAHUSI ATUX SIBJICHUM:
AJIEKTpU3ALMs TEJN, B3aUMOJICUCTBUE 3aAPSIOB, JJIEKTPUYECKHM TOK W €r0 JEHUCTBHUS
(TemioBOE, XMMHYECKOE, MarHUTHOE), B3aMMOJCHCTBHE MAarHUTOB, 3JIEKTPOMATHUTHAS
WHIYKIUSA, JIEMCTBUE MArHUTHOTO TOJSi HAa MPOBOJAHUK C TOKOM M Ha JBIXKYIIYIOCA
3apSDKEHHYIO YacTUIY, JCHWCTBUE BJIEKTPUYECKOTO TIOJIS HA 3apsHKCHHYH YacTHILy,
AJEKTPOMATHUTHBIE BOJIHBI, MPAMOJMHENHOE PACHPOCTPAHEHUE CBETA, OTPAKECHUE U
MPEJIOMJIEHUE CBETA, TUCTIEPCHUS CBETA.

— COCTaBIIITh  CXEMBI JJIEKTPUYECKUX LENed C  MOCHEAOBATEIbHBIM U
napajuieTbHBIM COCMHEHUEM 3JIEMEHTOB, pa3iuyasi yCIOBHbIE 0003HAYCHHS DJIIEMEHTOB



IIEKTPUYECKUX Lened (MCTOYHMK TOKa, KIIIOY, PE3UCTOp, peocTar, JIaMmIlovkKa,
aMIEpMETp, BOJIBTMETD).

— HCIOJIb30BaTh ONTHUYECKUE CXEMBbI ISl TIOCTPOSHUSI U300paKEHUI B IIIOCKOM
3epKajie ¥ COOMPAIOIIEH JTUH3E.

— ONUCHIBAaTh M3YUEHHBIE CBOMCTBA TEN U DJIEKTPOMArHUTHBIE SIBJICHUS,
UCHOJIb3Ys (PU3NYECKUE BEIMYMHBL: 3JEKTPUUYECKHI 3apsij, CHila TOKa, AJIEKTPUYECKOE
HaNpsDKEHHUE, DJIEKTPUYECKOE CONPOTHUBIICHHE, YIEIbHOE CONPOTHBIEHHE BEIIECTBA,
paboTa 3JIEKTPUYECKOro TOJsi, MOIIHOCTh TOKa, (DOKYCHOE PACCTOSIHUE M ONTHYECKas
CWJIa JIMH3bI, CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M 4acTOTa CBETA; MPHU
ONMHMCAHUM BEPHO TPAKTOBATh (PUIUUYECKUN CMBICI HCIHOJIb3YyEMbIX BEIWYMH, WX
0003HAaYEHUSI W EJAMHHIBI W3MEpPEHUs; HaXOMUTh (OPMYIbI, CBS3BIBAIOIINE JIAHHYIO
(U3NYECKYIO BETMYUHY C APYTHUMH BEIMYUHAMMU.

— aHaTU3UpOBAaTh CBOMCTBA TEJ, SJCKTPOMATHUTHBIC SBJICHHUS U IPOIECCHI,
UCIOJIb3Ysl (PU3NYECKHE 3aKOHBI: 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOro 3apsaa, 3akoH Oma
JUIsl ydacTka 1enu, 3akoH J[xoyns-JleHna, 3aKkoH TPSIMOIMHEHHOTO paclpoOCTpaHEHUs
CBETa, 3aKOH OTpPaXCHHsS CBETa, 3aKOH MPEIOMIICHHUS CBETa; MPU OTOM pa3InyaTh
CJIOBECHYIO (DOPMYIMPOBKY 3aKOHA U €r0 MaTEMaTHYECKOE BBIPAKEHHUE.

— TMPUBOAUTH MPUMEPHI MPAKTHYECKOTO HCMHOIB30BaHUS (U3MUECKUX 3HAHUH O
AIIEKTPOMArHUTHBIX SBJICHUSIX

— pemiath 3aJauM, HMCMOJIb3ys (usmdeckue 3akoHbl (3akoH OMa I ydacTka
nenu, 3akoH J[xoynsg-JleHna, 3akOH MPSMOJIMHEWHOTO PacHpOCTPAHEHUS CBETa, 3aKOH
OTPaKEHUsI CBETA, 3aKOH MPEJTOMIICHHS CBeTa) U (OPMYIIbI, CBSA3BIBAIONINE (PU3MUECKUE
BEJIMYMHBI (CHJIA TOKA, 3JEKTPUUECKOE HANPSDKEHHE, AIEKTPUYECKOE COIPOTHUBIIEHUE,
yIIeTbHOE CONPOTUBJICHUE BEIECTBA, pabOTa 3JIEKTPUYECKOTO MO, MOIIHOCTh TOKAa,
(boKycHOE pacCTOSIHME M ONTHYECKas CHJIa JIMH3bI, CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH,
JUIMHA BOJIHBI U YacTOTa CBETa, (POPMYJIbI pacyeTa 3JIEeKTPHUUECKOT0 COMPOTUBICHUS MIPU
MOCJIEZIOBATENIbHOM U TapajyieIbHOM COEIMHEHUHU IMPOBOJHUKOB): Ha OCHOBE aHajIu3a
YCIIOBHSI 3ajlaud 3alliChIBaTh KPAaTKOE YCIIOBHE, BBIACIATh (DU3MUECKUE BEITHUYUHBI,
3aKOHBI U (POPMYJIBI, HEOOXOUMBIE JJISl €€ PElIeHHs], TPOBOJAUTH PACUEThl U OLIEHUBATh
peanbHOCTh MOJYYEHHOI0 3HaYeHUs! (PU3MUECKON BETUYHUHBI.

BbInyCKHHK NMOJYYHT BO3MOKHOCTh HAYYHTHCH:

— HCIONb30BaTh 3HAaHUA OO0 DIEKTPOMATHUTHBIX SBJICHUAX B IOBCEIHEBHOU
KHU3HU U1 oOecriedyeHns 6€30MacHOCTH MPH O0paIeHnH ¢ MPUOOpaMH M TEXHUYECKUMU
YCTPOWCTBAMH, JJsI COXPAHEHHUS 3JI0POBbS U COONIONCHUS HOPM HKOJIOTUYECKOTO
MOBEJICHUSI B OKpY)Karollel cpeze; MPUBOAUTh MPUMEPHI BIUSHUS 3JIEKTPOMArHUTHBIX
U3JIy4eHUH Ha )KUBbIE OPraHU3MBbI;

— pa3nuyaTh TPAaHUIBl MPUMEHUMOCTH (U3MYECKHUX 3aKOHOB, TOHHMATh
BCceoOIMi xapakTep (pyHIaMEHTAIbHBIX 3aKOHOB (3aKOH COXPaHEHUS AJIEKTPUUYECKOTO
3aps/ia) U OrPaHMYEHHOCTb MCMOJIb30BAHUS YACTHBIX 3aKOHOB (3akoH OMma Jyisi ydacTka
nenu, 3akoH Jxoyns-Jlena u np.);

— HUCHOJB30BaTh MPHUEMBl MOCTPOEHUS (U3NYECKHX MOJENeH, TMOHCKa U
(GOpMyIHUPOBKU J10KA3aTENbCTB BBIABUHYTBIX THIIOTE3 M TEOPETHUYECKHX BBIBOJOB Ha



OCHOBE AMITUPHYECKH YCTAaHOBIICHHBIX (DaKTOB.

KBaHTOBBIE SIBJIEHUS

BbInycKHUK HAYYUTCS:

— pacmo3HaBaTh KBAHTOBBIC SBJICHUS M OOBICHATH HA OCHOBE HMMEIOIIUXCS
3HAaHUN OCHOBHBIC CBOMCTBA WJIM YCJIOBHS MPOTEKAHUS ITHX SBICHHH: €CTECTBEHHAs U
HUCKYCCTBEHHAsI PaJlOaKTHBHOCTD, O-, - U Y-U3Ty4CeHHs, BOSHUKHOBEHHE JTUHEHYIATOTO
CIIEKTpa U3JIYYEHUS aTOMa;

— ONWCHIBaTh M3YYCHHBIC KBAHTOBBIC SIBJCHHUSA, HCIOIB3Yd (PU3HUECKUE
BEJIMYUHBI: MACCOBOE YHUCJIO, 3apsI0BOE YMCIIO, IEPHUO/] MOTypacmaa, sHeprust GOTOHOB;
MIPU ONHUCAHWH MPABWIHHO TPAKTOBATh (PU3MUECKUN CMBICI HUCIIOIB3YEMBIX BEIIMYHH, UX
0003HaUYCHUS W ©IWHMIIBI M3MEPEHHUS;, HaXOIUTh (OPMYIBI, CBS3BIBAIOIINE JaHHYIO
(GU3HYECKYI0 BEIMYWHY C JIPYTUMH BEITUYHMHAMHE, BBIUUCIATH 3HAUCHUE (PU3NICCKOM
BEJIMYUHEI,

— aHaJTU3UPOBATh KBAHTOBBIC SIBJICHUS, WCIOIL3YS (PU3NUCCKUE 3aKOHBI M
MOCTYJIaThl: 3aKOH COXPAHCHHS DYHEPTUH, 3aKOH COXPAHCHHS DJICKTPUYCCKOTO 3apsja,
3aKOH COXpPaHEHHUS MacCOBOTO YHCJIA, 3aKOHOMEPHOCTH M3J1yYCHHs U TOTJIOIICHHS CBETa
aTOMOM, TIPHU 3TOM Pa3JINYaTh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U €TI0 MaTEeMaTHYECKOE
BBIpaKCHUE;

— pa3nMyYaTh OCHOBHBIE TPHW3HAKH IUIAHETApPHOHW MOJEIHW aToMa, HYKJIOHHOMN
MOJIEJIM aTOMHOTO SJIpa;

— TIPUBOJUTH MPUMEPHI MPOSBICHUS B MIPUPOJIC U MPAKTUIECKOTO UCIIOIB30BaHUS
PaJIMOAKTUBHOCTH, SIICPHBIX U TEPMOSTICPHBIX PEAKIIUHA, CIEKTPAIBHOTO aHAIH3a.

BbInyCKHHK MOJYYHT BO3MOKHOCTh HAYYNTHCS:

— COOTHOCHUTB PHEPTHIO CBSI3U ATOMHBIX s/iep € Ae(EeKTOM MacChl;

— TIOHMMaTh JKOJOTHYECKHE NPOOJIEMbI, BO3HHMKAIOIIUE IPU HCIIOJIb30BaHUHT
AQTOMHBIX  DJICKTPOCTAHIIMH, W TIyTH PEIICHUS OJTHX MpoOJieM, MepPCIEKTUBHI
MCIIOJIb30BaHMS YIIPABIISIEMOTO TEPMOSIIEPHOTO CUHTE3a.

JIeMEeHTHI ACTPOHOMUM

BhInyCKHUK HAYYHTCS:

— yKa3piBaTh Ha3BaHUs IiaHeT COJIHEYHON CHCTEMBI, pa3iMdyaTh OCHOBHBIC
MPU3HAKK CYTOYHOTO BpalleHus 3Be3HOro HeOa, aBuxkeHus Jlynwl, ComHIla U TUTAHET
OTHOCHUTEJIBHO 3BE3/I;

BbINyCKHHK MOJYYHT BO3MOKHOCTh HAYYNTHCS:

— yKa3bIBaTh OOIIME CBOWCTBA W OTJIWYHS IIAHET 3€MHOW TPYMIBI U IUIAHET-
TUTaHTOB; MalbiX Tell COJIHEYHOW CUCTEMBI M OOJNBIINX TUIAHET; MOJb30BaThCA KapTOu
3BEe3JJHOTO HeOa Mpu HAOIIOACHUSIX 3BE3THOTO HeOa;

— pa3nuyaTh OCHOBHBIE XapaKTEPUCTUKH 3Be37 (pa3mep, IBET, TemIepaTrypa)
COOTHOCHUTbH LIBET 3BE3/Ibl C €€ TEMIIEPATYPOIi;

— pa3andyaTb TUIIOTE3bI O IPOUCXOXKIACHUN CoJIHEeYHOM CHCTEMBEI.



Conep:xxanne yueOHOro npeamera
7 kiacc (68 yacoB)

Pazoen 1. Dusuka u ee pov 6 no3Hanuu oKpyxcarouie2o mupa (4 vaca)

®uszuka — Hayka o npupone. dusnmueckue sBICHUSA, BELIECTBO, TEJIO, MAaTEpHS.
®usznyeckue cBoiicTBa Ten. OCHOBHBIE METOJbI HM3y4deHUs, WX paznuuue. [loHsTHe O
dbuznueckoit BenuunHe. MexayHapoaHas cuctema eauHull. [Ipocreiinie n3MepuTeIbHbIE
npuOopsl. llena nenenuss mkansl npubopa. HaxokaeHue NOrpemHoOCTH H3MEpPEHUs.
CoBpeMeHHbIE JTOCTHKEHHSI HayKu. Poiib (PM3MKM M yyeHBIX Halled cTpaHbl B Pa3BUTUU
TEXHUUECKOIo Mporpecca. BiiMsHue TeXHOJOTHYECKUX MPOIIECCOB HAa OKPYKAIOIIYIO CPELy.

JlaboparopHnasi pabora 1. Onpeoenenue yenwl oeneHus uzmepumenbHo20 npubopa.

Temvr npoekmos: «Duszndyeckue MpuOOPsHl BOKPYT Hacy, «DPU3NYECKUE SIBICHUS B
xynoxxecTBeHHbIX ipousBeneHusx (A. C. Ilymkuna, M. FO. JlepmonToBa, E. H. Hocosa, H.
A. HekpacoBa)y», «HobeneBckue naypeatsl B 001acTi (PU3UKU»

Pa3zoen 2. Ilepeonauanvusie céedenusn o cmpoeHuu geutecmea (5 uacos)

[IpeacraBnenuss o cTpoeHuH BemiecTBa. ONBITHI, MOATBEPXKIAIONINE, YTO BCE
BEILIECTBA COCTOSAT M3 OTACJIBHBIX YacThll. Mojekylia — Mepyaiiliasi 4acTUulla BEIIEeCTBA.
Pasmeprsr monexyn. Quddy3us B KUIKOCTAX, Ta3aXx W TBepAbIX Tenax. CBs3b CKOPOCTH
mubdy3un  u  Temneparypbl Tena. @OU3MYECKUU CMBICH B3aUMOJICHCTBUS MOJIEKYII.
CymiecTBOBaHHE CHJI B3aMMHOIO TIPUTSKEHUS W OTTAJIKWBAHUS MOJIEKYyNl. SIBieHue
CMauuBaHUsl U HECMAuWBaHUS Tell. ArperaTHble COCTOSHMs BeriecTBa. OcoOEHHOCTH Tpex
arperaTHeIX COCTOSIHUH BeriecTBa. OObSICHEHNE CBOMCTB Ta30B, )KUAKOCTEH U TBEPABIX TeI
Ha OCHOBE MOJIEKYJISIPHOTO CTPOCHHUS.

JlabopaTopHas pabora 2. /3uepenue pazmepos mManivlx mei.

Temvr npoexmos: «3apOXACHUE W PA3BUTHE HAYYHBIX B3MIAIOB O CTPOCHUU
BeniecTBay, «uddysus BOkpyr Hac», « YIMBUTEIbHBIE CBOMCTBA BOJIBI»

Pa3zoen 3. Bzaumooeiicmeue men (21 uac)

Mexannueckoe nBWKeHHE. Tpaekropus IBHUKEHUS Tena, MyTb. OCHOBHbBIE €IMHMIIBI
nytu B CH. PaBHOMepHOE M HEpaBHOMEpPHOE IBMKEHHE. OTHOCUTEIBHOCTH JBUKCHUS.
CKOpOCTh PaBHOMEPHOTO M HEPABHOMEPHOIO JBWKEHMS. BEKTOpHBIE M CKaJspHbIE
¢usnueckue BennuuHbl. Omnpenenenue ckopoctu. OrnpeneneHne myTH, MTPOHIEHHOTO TEI0OM
IIpY paBHOMEPHOM JIBU>KEHUU, TI0 (hopmyrie u ¢ moMolibio rpadukoB. HaxoxaeHue BpeMeHu
JBWOKEeHUs Ten. SIpnenue uHepuuu. IIposiBieHue siBIEHUS MHEPUUU B OBITY U TEXHHKE.
W3MeHeHne ckopocTy Tel Mpu B3auMojencTBuu. Macca. Macca — Mepa MHEPTHOCTH Tena.
HNuepTHOCTD — cBoiictBo Tenma. OrmpeneneHne Maccbl Tela B pPE3YyJIbTaTe  €ro
B3aUMOJICHCTBHSI C JIPYTMMH TelaMH. BBIICHEHHE YCIOBUH paBHOBECHS yUEOHBIX BECOB.
[InotHOCTH BemiecTBa. MI3MeHEHNE MIIOTHOCTH OJHOTO M TOTO K€ BEIIECTBA B 3aBUCUMOCTH
OT €ro arperaTHoro coctosHus. OmnpeneneHrue Macchl Tea MO0 ero 00beMy U IJIOTHOCTH,
o0bema Tela Mo ero Macce U IJIOTHOCTH. VMI3MeHeHne CKopoCcTH Tena npu JeHCTBUU HA HETO
npyrux Tten. Cuina — mpuUYMHA M3MEHEHHS CKOPOCTH JIBWKEHHsI, BEKTOpHas (pu3nueckas
BenmuunHa. 'paduueckoe mzoOpaxkenue cuibl. Cuna — Mepa B3aumoneiicTeus Ten. Cuiia
TshkecTH. Hanuuue TArOoTeHHs MeXIy BCEMHU TelaMH. 3aBUCUMOCTb CHJIBI TSDKECTH OT
macchl Tena. CBoOoaHOe majeHue Ten. BozHukHoOBeHHME cuiibl ynpyrocTtd. Ilpupona cums
ynpyroct. ONbITHbIE TOATBEPKACHUS CYLIECTBOBAHUS CUIIbI ypyrocTu. 3akoH ['yka. Bec



tena. Bec Tema — BekTopHas pusndeckas BenwunHa. OTIMYre Beca Tena OT CHIIBI TSKECTH.
Cuna TsDKeCTH Ha Apyrux IutaHeTtax. M3ydeHnue ycrpoiicTBa nuHamomeTpa. M3mepenus cui
C MOMOIIbI0 TuHaMoMmeTpa. PaBHonelicTByromas cuit. ClnoXeHue JBYX CHJI, HalpaBJIE€HHBIX
MO0 OAHOW TMpsIMOM B OJHOM HAMpaBICHUH U B TMPOTHBOIOJIOXKHBIX. [paduueckoe
n300pakeHne paBHOAEHCTBYyroIeH AByx cwil. Cuna TpeHusi. M3MmepeHue cuibl TpeHUs
cKoJibkeHUsl. CpaBHEHHE CUJIbI TPEHUS CKOJBXKEHUS C CHIION TpeHus kaueHus. CpaBHEHHE
CWJIBI TPEHUS ¢ BecoM Teina. TpeHnue nokosi. Ponb TpeHus B TexHuke. CriocoObl yBeTUYEHUS
Y YMEHBIICHUS TPEHUS.

JlaGopaTopHnasi padora 3. «/3mepenue maccol mena Ha pLluaANCHLIX 8ECaAX»

JlaboparopHasi pabora 4. «/3uepenue obvema menay

JlaboparopHnasi padora 5. «Onpedenenue niomuocmu meepoo2o menay

JlaboparopHasi pa6ora 6. «lpadyuposanue npysxCcunvl U uUMepeHue  Cull
OUHAMOMEMPOM Y

JlaGoparopHasi padora 7. «Buviacnenue 3a8UcuMoOcmu Cuivbl MpPeHUusi CKOJIbICEHUs.
om nIOWAOU CONPUKACAIOWUXCSL eIl U NPUNCUMAIOUEl] CUTTbLY

KonTpoabHasi_padora 1. «Mexanuueckoe osudicenue. Macca mena. Ilnomnocmo
geujecmear

KonTpoabHasi padora 2. «Bzaumooeticmaue meny

Temvr npoexmog: «Hepuus B )KU3HU 4esioBeKkay», «I[n1oTHOCTH BemiecTB Ha 3eMie U
iaHetax CollHeUYHOU cucteMbl», «Cuila B HalUX pykax», «Besnecymiee Tpenue»

Pazoen 4. /lasnenue meepovix men, y3cuokocmei u 2a3oe (24 waca)

HaBnenue. @opmyna nia HaxoxAeHUs naBieHus. Eqununel naBneHus. BoiscHeHue
croco0OB M3MEHEHHUs JIaBJIeHUsI B ObITY W TexHUKe. [IpuyrHb BO3SHUKHOBEHUS JaBJICHUS
rasa. 3aBUCHMOCTh JIaBJICHUs Ta3a JaHHOW Macchl OT oO0beMa U TemmepaTyphl. Pazmuuus
MEXIy TBEPABIMU TEJlaMM, KUJIKOCTSIMU U razamu. llepemaya naBiieHHs! >KHAKOCTBIO U
razoM. 3akoH Ilackans. Hannune naBieHHs] BHYTPH JKUJIKOCTH. YBEJIMYECHHE JIABJICHUS C
rnyounoit morpykeHus. (OOOCHOBaHHME PACIONOKEHHUS TMOBEPXHOCTH OJHOPOIHOMU
KUJAKOCTHU B COOOMIAIOMIMXCSA COCYJIaX Ha OJHOM YpOBHE, a MUAKOCTeW C pa3HOU
TUIOTHOCTBHIO — M HAa Pa3HBIX YPOBHSIX. YCTPOHCTBO M JeHCTBUE ILII03a. ATMOC(hepHOe
naBieHue. BnusHue arMochepHOro MaBJICHHMsS HaA JKHMBBIE OPraHu3Mbl. SIBICHMs, TOX
TBEpKJAI0IKMe CYUIECTBOBaHUE aTrMocdepHoro aasieHus. OnpeneraeHue aTMOCPEPHOIo
nasienus. OnbIT Toppuuennu. Pacyer cuisl, ¢ KOTOpoil atMocdepa JaBUT HA OKPYKaIOIINe
MpeaAMEThI. 3HAKOMCTBO ¢ paboOTON M yCTpoilcTBOM OapomeTrpa-anepouia. VMcnonb3zoBanue
€ro Mpu METEOpPOJIOTHYECKHX HaOMoIeHusAX. ATMOCPEpHOE [aBlieHWE Ha Pa3IMYHBIX
BBICOTaX. YCTPOMCTBO U NPHUHIMUII JEUCTBUS OTKPBITOrO XUJIKOCTHOIO U METAJUIMYECKOTO
MaHOMETpOB. [IpUHITUTT ACHCTBUS MOPIIHEBOTO XUIKOCTHOTO HACOCAa M TMAPABINYECKOTO
npecca. Puznveckre 0OCHOBBI padOThI THAPABINYECKOTr0 npecca. [[pruunHbl BO3HUKHOBEHUS
BBITAJIKMBaromel cuibl. [Ipupona BeITamkuBarome cuibl. 3akoH Apxumena. I[lnaBanue
TeN. YCIIOBUS TUTaBaHUS TeJl. 3aBUCUMOCTH TNIYOWHBI MIOTPYKESHHS Tea B KUIKOCTh OT €ro
mwioTHOCTU. Du3nyeckre OCHOBBI IUIABAHUSA CYJIOB M BO3JAyXoIUiaBaHusi. BonHbelii u
BO3JIYIITHBIN TPAHCIIOPT.

JlaGoparopHnas padora 8. «Onpedenenue soimankusarowell cuivl, oeticmsyroweli Ha
HOCPYHCEHHOE 8 HCUOKOCb MEN0»

JlaboparopHasi pabora 9. «BuisicHenue ycio8ull niaganus mena 8 HUOKOCmuy»

KonTpoabHasi padora 3. «/[agnenue meepoozo menay

KonTpoJabHas padora Ne 4. «/[asnenue 6 socuokocmu u eaze. 3axown Ilackansy




Temvr npoexmos: «Taiinbl maBnenus», «Hyxna mm 3emne armocdepa», «3auem
HYXXHO U3MEPATH AaBlieHUue», « BelTankuparomas cuia»

Pazoen 5. Paboma u mowynocme. Inepeus (12 uacos)

Mexanuyeckass pabora, ee (u3MUecKuil CMbICI. MOIIHOCTh — XapaKTepUCTHKA
CKOPOCTH BBINOJHEHHUSI paboThl. IlpocTeie MexaHu3Mbl. Pwiuar. VYemoBusi paBHOBecus
peuara. MoOMEHT cuibl — (QU3MYecKas BEIMYMHA, XapaKTepu3ylolash [eWCTBHUE CHIIBI.
[IpaBuno MOMEHTOB. YCTpPOWCTBO W JEHUCTBUE PBHIYAXKHBIX BeCOB. [loABWXKHBIN U
HETOJABMXHBIM OJIOKM — MPOCThle MEXaHU3Mbl. PaBeHCTBO palbOT MpU HUCIHOIB30BAHUU
MPOCTBIX MEXAHU3MOB. «30JI0TO€ NpaBUiIO» MexaHuku. LleHTp Tsxectn Ttema. LleHTp
TSOKECTU PA3NMYHBIX TBepAbIX Ted. CTaThka — pa3fes MEXaHUKH, W3Yy4YalollUid YCIOBUSA
paBHOBecHs Tell. YcioBus paBHOBecus Teil. [loHaTre o mone3Hoi u moiHou padote. KIT/]
MexaHu3ma. Hakionnas miockocts. Onpenenenue KIIJ[ HakIOHHON MIIOCKOCTH. DHEPrus.
[loreHumanpHasg >Heprus. 3aBUCUMOCTH IOTEHIHAIBHOW SHEPrUU TeJa, MOAHSATOrO Haj
3eMJIe, OT €ro MacCchl WU BBICOTHI MNoabeMa. KuHeTHueckas »HEprus. 3aBUCUMOCTH
KMHETUYECKOM DHEPIMM OT Maccel Tenma U ero ckopoctu. Ilepexoxm omHoro Buaa
MEXaHU4eCKoil 3Hepruu B pyroi. [lepexon sHepruu ot OAHOTO TeNa K IPYroMy.

JlaGoparopuasi padora 10. «Beisicnenue ycnosus pasrnogecus ppiuaza»

Jlaboparopuasi padora 11. «Onpedenenue KII/ npu nooveme mena no HakKioHHOU
NILOCKOCMUY

KonTpoabHasi padora Ne 5. «Paboma u mownocmo»

Tembl npoexmos: «Ppiuaru B ObITY U KUBOM MpuUpoae», «JlaiiTe MHE TOUKY OMOpPHI, U
A IOAHUMY 3EMITIO)

Pazoen Ne 6. Hmozoeoe noemopenue (2 uaca)
[ToBTOpEHME PONIAEHHOIO MaTepHUaIa
HT1oroBasi KOHTPOJbHasA padoTa




8 kiacce

Iloemopenue (1 uac)
Texnuka Oe3omacHocTH B kabunete gusuku. [loBTopenue kypca 7-ro kiacca.

Pazoen 1. Tennoewie saenenus (24 uaca)

TennoBoe nukeHue. OCOOEHHOCTH IBUKEHUS MOJIEKYI. CBSI3b TEMIIEpaTyphl TeNa U
CKOpOCTH

JIBUKEHHUSI €r0 MOJIEKYI. J[BHKEHUE MOJIEKYJ B ra3ax, )KUJKOCTSAX U TBEPABIX TeJax.
[TpeBpalieHue 3HEpruy Teja B MEXaHUYECKUX MTPOLECCaX.

BuyTpeHHs11 3Heprus Tena. YBEIMYECHHE BHYTPEHHEH DJHEPIHM Tela IyTEM
coBeplIeHUs pabOThl HAJl HUM WM €€ YMEHbBIICHHWE IMPU COBEPIICHUU PAOOTHI TEJIOM.
M3MeHeHne BHYTPEHHEW »HHEPruu Teja IyTeM TeIulonepenay. TernaonpoBOIHOCTD.
Paznuune TenaonpoBOAHOCTEN pa3IMYHBIX BellecTB. KOHBEKIMS B KUIAKOCTIX U rasax.
OObsacHenue koHBeknuu. llepemaya »Hepruum usnydeHueM. OCOOCHHOCTH BHJIOB
terionepenaud. KomuuectBo TemnoTel. EnMHMIBI KOMMYEeCTBA TEIUIOTHL. YAelbHas
TEIIOEMKOCTh BeriecTBa. Dopmyna i pacuera KOJTUYEeCTBa TEIUIOThI, HEOOXOAMMOTO IS
HarpeBaHus Tejla WM BBLACISEMOI0 UM MpPHU OXJAKIECHUU. YCTPOMCTBO M NPUMEHEHHE
KanmopumeTpa. TOIUIMBO KaK WMCTOYHHUK SHEPTHM. YAENbHas TEIJIOTa CrOpaHMs TOILUIMBA.
®opMyna Uil pacueTa KOJIMYECTBa TEIUIOThI, BBIIEISEMOrO MPU CTOPAHUU TOIUIMBA. 3aKOH
COXpaHEHUsT MEXaHU4eCKOW »HHepruu. IIpeBpamieHne MEXaHWUYECKOW DSHEPrUU  BO
BHYTpeHHIO0. [IpeBpalieHne BHyTpEHHEW 3Hepruu B MexaHnueckyro. CoxpaHeHUe SHEPTrun
B TEIUIOBBIX MpOIeccax. 3aKOH COXPAaHEHMs | NPEBpALICHHUs] HHEPrud B IPUPOJE.
ArperarHble coctosiHus BenlecTBa. Kpucramimueckue tena. I[lnaBneHue u oTBepaeBaHuE.
Temneparypa muiaBiaeHus. [padux IIaBIeHUS U OTBEPIEBAHUS KPUCTAIIMYECKHX Tel.
VnenbHast Temora ruiaBieHus. OObSCHEHHE NPOLECCOB ITUIABJIEHUS M OTBEpJEBaHUS Ha
OCHOBE 3HaHUU O MOJIEKYJISIPHOM CTPOEHMM BemiecTBa. Dopmyna s pacdyera KOJIMYeCTBa
TEIUIOThl, HEOOXOAUMOTO [UIsl T[UJIABJCHUS Tella WJIM BbLACIAIONIETOCS TMpH  €ro
kpuctamsanun. [lapoobpazoBanue u ucnapenne. Ckopocth ucnapeHusi. HacwleHHbIN 1
HeHacbleHHbld map. Kowaencamuss mnapa. OCOOEHHOCTHM HPOLECCOB  HMCIAPEHUS
U KoHJeHcanuu. [lomomienrue sHepruy Mpu HUCHAPEHUH KUAKOCTU U BBIJEICHHE €€ MpuU
koHJeHcauuu mnapa. lIIponecc kunenusa. ITocTosHCTBO TemmepaTrypbl NpU KHIIEHHH B
OTKpbITOM  cocyfae. Dusznueckuil CMbICT  YAENbHOM  TEIUIOTHI  IapooOpa3zoBaHUs
U KoHeHcanuu. BrnaxHocTe Bo3myxa. Touka pocbl. CrocoObl OmpenesneHust BIaKHOCTU
BO3Ayxa. [ UrpoMeTpsl: KOHACHCAIMOHHBIN U BoiocHOU. [Icuxpomerp. PaGora ra3za u mapa
npu pacuupeHud. TeruoBble ABurareny. IIlpuMeHeHre 3akoHa cCOXpaHEHUs U MpEeBpallleHus
DHEPrUM B TEIUIOBBIX JIBUraTelsAX. YCTPOMCTBO W NPHUHLMII JEHUCTBUSA JIBUTaTENs
BHyTpeHHero cropanust ([ABC). Dkomoruueckue mnpoOnemsl npu ucnoib3oBanuu JIBC.
YerpoiicTBo 1 mpuHIUT AeicTBUS mapoBoit TypOounsl. KI1[ TerioBoro apurarens.

Jlaboparophnasi padora 1. «Cpagnenue xonuvecme meniomol Npu CMeUUBAHUU B00bL
DPAa3HoU memnepamypol»

JlabopatopHasi pabora 2. «/3mepenue yoenbHou menioemMKoCmu meepoo2o menay

JlaboparopHnasi pabora 3. «/3mepenue omHoCUMENbHOU 8IANCHOCIU 8030VXAY

KonTpoabHas padoral. «Tennoguvie aenenusn»

KonTtpoJsbHasi padora 2. «/3menenue azpe2amHublix COCMOSIHUL 8euyecmea

Temvl npoexmog «TemIOeMKOCTh BEUIECTB, WIM KaK CBAapHUTh SHWIO B OyMa)KHOM
kactptoie», «Hecropaemass Oymaxka, win HarpeBanue B OrHe MeIHOH MPOBOJIOKH,




oOMOTaHHOI OyMakHOU MOJIOCKOIY, «TeroBbie ABUTraTeny, wim MccnenoBanne mpuHIUIIA
JIEUCTBUSI TEIUIOBOM MAIIMHBI HA TIPUMEPE ONbITA C AaHWJIMHOM M BOJIOM B CcTakaHe», « Busl
TeIonepeaud B ObITY U TEXHUKE (aBUaluM, KocMoce, menuinuHe)», «[louemy oHO Bce
ANeKTpu3yeTcs, Win MccnenoBanue sBIEHUN SIEKTPU3ALUN TEIDY

Pazoen 2. Inekmpuueckue aenenusn (26 yacos)

Onextpuzauus Ten. JlBa poaa dieKkTpuyeckux 3apsaoB.  B3anMopeiictBue
OJTHOMMEHHO U Pa3HOMMEHHO 3apsKEHHBIX Tell. YCTPOWCTBO AneKkTpockomna. [loHsaTus 06
anekTpuyeckoM rmosie. [lonme kak ocoOblii BuA Marepuu. JeTuMOCTb 3IIEKTPUYECKOTO
3apsga. OJNEKTPOH — 4YacTUIa C HAauMEHBUIMM JJIEKTPUYECKUM 3apsanoM. Enununna
anekTpruyeckoro 3apsaa. Crpoenne atoma. Ctpoenue sapa atoma. Helrponsl. IIpoTOHBI.
Mopenu atoMoB Bojopojaa, renus, duTus. Monel. OObACHEHHWE HAa OCHOBE 3HAHHU O
CTPOEHMM aToMa DJJEKTPU3aluu Tel IpU  COINPUKOCHOBEHWM, IEpeJadye 4acTh
AIEKTPUYECKOTO 3apsiia OT OAHOTO Tela K APYromy. 3aKOH COXPAaHEHUs JJIEKTPUYECKOTO
3apsanga. JleneHue BewiecTB MO CIOCOOHOCTH MPOBOAUTH 3JIEKTPUUYECKHM TOK Ha
OPOBOJHUKH,  TOJYNPOBOAHUKM U JUDJIEKTPUKH.  XapakTepHas  OCOOEHHOCTb
IIOJIYITIPOBOJTHUKOB. DJIIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS DJIEKTPHUYECKOTO TOKA.
VICTOYHUKH 3JIEKTPUYECKOTO TOKA. DIIEKTPUYECKas LIENb U €€ COCTABHBIE YACTU. Y CJIOBHBIE
0003HauYeHMs], MPUMEHSAEMbIE Ha cXeMax dJeKTpuueckux uenei. Ilpupona anekTpuyeckoro
ToKa B MeTaumiax. CKOpOCTb pacnpOCTpaHEHUs JJIEKTPUYECKOTO TOKA B INPOBOJHUKE.
JleficTBUA 3neKTpudecKoro Toka. IIpeBpamieHue 3HEpPruu 3JIEKTPUYECKOTO TOKA B APYrUe
BUIbl HHepruu. Hanpasnenue osnexrpuyeckoro Ttoka. Cuia Toka. HTEHCHBHOCTH
anekTpuyeckoro toxka. dopmyna Uil ompeneneHusl Cuibl TOKAa. ENMHUIBI CHIIBI TOKA.
Hasnauenue amnepmerpa. Bxirouenue ammnepmerpa B nenb. OnpeneneHue LEeHbl 1EICHUs
€ro IIKajgbl. OJIEKTPUYECKOE HaNpsDKEHWE, €IWHULA HanpspkeHus. Popmyna ais
OIpeleNieHus HamlpspDKkeHus. 3mepeHue  HanpsbkeHHMsT  BOJIBTMETpOM.  BxiroueHwue
BOJIbTMETpa B Henb. OnpeneneHHe LEHbl JACICHHUS €ro IMIKaldbl. JJIEKTPUYECKOE
CONPOTHUBIIEHHE. 3aBUCHUMOCTb CHJBI TOKA OT HANpSOKEHUS TPU  [OCTOSHHOM
conpotusiieHuH. [Ipupona 3JIEKTPUYECKOTO CONPOTHUBIICHMS. 3aBUCUMOCTH CHJIBI TOKa OT
CONPOTHUBIICHHUSI MpPU TOCTOSHHOM HanpspkeHuu. 3akoH Oma i ydacTKa LEMH.
CooTHOIIEHHE MEXKIy COINPOTHUBIEHUEM IPOBOJHUKA, €ro JUIMHOW U IJIOIIAJbIO
MIONIEPEYHOr0 CEUYEHHUs. YIEIbHOE CONPOTUBJIEHUE NPOBOAHMKA. [IpuHumn pencTeus
Y Ha3HadyeHue peocrara. Iloaxmrouenue peocrara B uens. [locienoBarenbHoe COEIUHEHNE
IPOBOJHUKOB. CONMPOTUBIIEHUE NOCIIEIOBATEIBHO COCTMHEHHBIX TPOBOJIHUKOB. CHila ToKa
U HaIlpsDKEHHE B 1€MW IIPU IOCIIENOBAaTEIbHOM coequHeHnu. [lapamnenbHoe coennHeHne
npoBOAHUKOB. CONPOTUBIEHUE ABYX NApajlIeIbHO COEIMHEHHBIX TPOBOJHUKOB. CHila TOKa
U HamnpspKeHUEe B LIETM NpU NapajulelIbHOM coequHeHUH. PaboTa a3leKTpuyeckoro Toka.
®dopmyna s pac yera paboTsl Toka. EAuHUIEI paboThl TOKa. MOIMIHOCTD 3JIEKTPHYECKOTO
toka. dopmyna nias pacuera MourHocTH Toka. Dopmyna JUisl BBIYUCIECHUS PaOOTHI
AIIEKTPUYECKOTO TOKA Yepe3 MOIIHOCTh U BpeMsi. EnuHuIel paboThl TOKA, UCMOJIb3yeMble Ha
ImpakTuke. PacdeT cTOMMOCTH M3pacXxoJOBAaHHOW 3IeKTpod3Heprun. PopMyna Ui pacuera
KOJIMYECTBA TEIUIOTHI, BBIAEISEMOrO MPOBOJHHUKOM IPU NPOTEKAaHUM MO HEMY
ayeKTpuyeckoro  Toka. 3akoH Jlxoynsa-Jlenna.  KonpeHcaTop.  DJEKTpOEMKOCTb
KoHAeHcaTtopa. PaGoTa snexTpuueckoro mojisg KoHAeHcatopa. EguHuIa 31eKTpoeMKocTH
KOHJIeHcaTopa. PaznuyHble BUIBI JIaMII, UCIIOIb3YEMBIE B OCBELIECHUU. Y CTPOMCTBO JIAMIIbI



HaKaJIuBaHUs. TemioBoe JEWCTBHE TOKA. OJEKTPUUYECKHUE HarpeBaTelibHble MNPUOOPHI.
[IpuunHBI eperpy3ku B [IENU U KOPOTKOTro 3aMmbikaHus. [Ipegoxpanureny.

JlaboparopHnasi padora 4. «Coopxa anexkmpuueckou yenu u usmepeHue Cuibl moKd 8
ee pazudHbIX Y4acmKaxy

Jlaboparopnasi padora 5. «/3uepenue Hanpsadxicenuss HA PA3IUYHLIX YUACHKAX
NEKMPUUECKOU Yenuy.

Jlaboparopuasi padora 6. «/M3uepenue cunvl moxka u e20 pecylIuposanue
peocmamom»

JlabopaTopHas padora 7. «/M3mepenue conpomusieHus npo8OOHUKA NPU NOMOWU
amnepmempa u 60J1bmmempar.

Jlaboparopnasi pabGora 8. «M3uepenue mowHocmu u pabomvl moxa 8
NeKMPUYECKOU IAMNEY.

KparkoBpeMeHHasi KOHTpoOJbHasi padora 3. «Onekmpusayus men. Cmpoenue
amomay

KonTpoabHas padora 4. «Inexmpuueckuu moxk. Hanpsowcenuey

KonTpoabHasi padorta S. «Conpomusnenue. Coeouneruss npo8OOHUKOB»

KonTpoabHasi pabota 6. «Paboma u MowHocms 31eKmMpuiecko2o moKkay»

Koutpoasbnasi paéora 7. «3axon [[ocoynsa — Jlenya. Konoencamopy

Temovr npoexmos «llouemy OHO Bce 3neKkTpusyeTcd, winu lccienoBaHue sIBICHUN
AIIEKTPU3ALUU TeID», «IJEKTPUUYECKOE ToJIe KOHJIeHcaTopa, win KoHeHcarop U mapukK OT
HAaCTOJILHOTO TEHHHUCA B  MPOCTPAHCTBE MEXAY IJJAaCTUHAMH  KOHJACHCATOpay,
«M3roroBiaeHue KOHJEHCATOpa», «NEKTpUUYECKHil BeTep», «CBeTdllnecs CIOBay,
«lanpBannueckuit anemMeHT», «Ctpoenue atoma, uiau OneiT Pezepdopaar

Pa3zoen 3. Inexkmpomaznummole aenenusn (7 4acoes)

MarnuTtHoe 1nosie. Y CTaHOBJIEHHUE CBSI3U MEXY ANEKTPUUECKUM TOKOM U MarHUTHBIM
nosieM. OmnbIT Dpcrena. MarHuTHoOE MoJe MpsIMOTO TOKa. MarHUTHBIE JIMHUM MarHUTHOTO
noJyisi. MarHuTHOe ToJie KaTymkd ¢ TOkoM. CrmocoObl M3MEHEHHS] MarHUTHOTO JEUCTBUS
KaTYIIKM C TOKOM. OJEKTPOMAarHUTbl W WX NOpuMeHeHue. HcnbiTaHue AeicTBus
anekTpomaruuta. I[locTossHHble MarHuThl. BzaumoneiictBue wmarHutoB. OOBsICHEHHE
MPUYMH OPUEHTAIMH KEJIE3HBIX ONUJIOK B MAarHUTHOM Tojie. MarHuTHOe moje 3eMIIH.
JlelicTBE MarHMTHOIrO MOJISI HA IPOBOJHUK C TOKOM. YCTPOMCTBO M NPUHUMII JIEUCTBUS
ANIEKTPOIBUTATENIS IOCTOSSHHOTO TOKA.

JlaboparopHasi pabora 9. « Coopka snekmpomacHuma u ucnvlmaHnue e20 0eticmeusi»

Jlaboparopuasi padora 10. «/3yuenue snekmpuueckoeo O0sueamensi NOCMOAHHO2O0
moka (Ha mooenu)»

KonTtpoJbHas padora 8. « nekmpomacHummvle s61eHUsA»

Pazoen 4. Ceemosvie sagnenusn (8 uacos)

HNcrtounuku ceeta. EcCTeCTBEHHbIE U MCKYCCTBEHHBIC UICTOYHHUKM CBETA. TOYEUHBIN
HUCTOYHUK CBETa W CBETOBOM Jyd. lIpsiMmonuHeiHOEe pacmpocTpaHeHHE CBeTa. 3aKOH
MPSMOJIMHEHHOTO pacrpocTpaHeHus cBeta. OOpa3zoBaHue TeHHW U MONyTeHH. COTHEYHOE
U JIYHHOE 3aTMeHUsI. SIBieHus1, HaOlroaeMbie MIPH TaJICHUHN JTy4a CBETa Ha TPaHUIly pas3zelia
nByx cpen. OTpaxkeHue cBera. 3aKOH OTpaxxeHus cBera. OOpaTUMOCTh CBETOBBIX JIyYei.
[Tnockoe 3epkano. [loctpoeHune n300pakeHHs] TpeAMETa B IUIOCKOM 3epkaje. MHumoe
n300pakeHue. 3epKallbHOE U pacCesHHOE OTpakeHwe cBera. Onruueckass IUIOTHOCTH
cpenbl. SIBnenue npenomieHus cBera. COOTHOILIEHHE MEXAY YIJIOM MaJCHHUS U YIJIOM
npesioMJIeHus. 3aKOoH TMpeoMiieHus cBera. [lokazarens npeaomiieHus AByx cpen. CtpoeHue



ra3a. OyHKIUM OTHENbHBIX YacTed ma3za. PopMHpOBaHHE H300paKEHHUS HA CETYaTKe
rasa.

JlabopaTopnas padora 11. «/3yuenue ceovicme uzoopasicenus 8 1UH3AX»

KonTtpoubHas padora 9. «3axon.b1 ompasicenus u nperomieHus ceemay

Temvr npoexmos: «PacnipocTpaHeHue cBeta, win M3rotoBneHne kaMmepbl-oOCKyphD»,
«MHUMBIN pPEHTTEHOBCKUI CHUMOK, Miu L{pITUIeHOK B siine»

Pazoen 5. Hmozoeoe noeémopenue (2 uaca)
IToBTOpEHME MIPOKIEHHOIO MaTepraa
HNT1oroBasi KOHTPOJbHAsI Pa60Ta




9 kJjacc

Iloemopenue (1 uac)
Texnuka Oe3omacHocTu B kabunere gusuku. [loBTopenue kypca §8-ro kiacca.

Pazoen 1. 3akonwvt é3aumooeiicmeusn u osuxcenus (31 uac)

Onucanune ABmxeHUsa. MarepuanbHas TOUYKa Kak Mojaenb Tena. Kpurepuu 3amensl
Tena  MarepuanbHOM  Toukod. [loctymarenbHoe — nBmkenwe. (Cucrema — OTCYeTa.
[lepememienne. Paznuuue Mexay MNOHATUSIMHU «IIYyTh» U «IepemMelnieHue». Haxoxnenue
KOOpJIMHATBI TE€Ja MO €ro Ha4yaJdbHOMW KOOPJWHATE W MPOCKIHMH BEKTOpPA MNEPEMEILICHUS.
Ilepememenne mnpu NOpPSIMOJIMHEWHOM PpPAaBHOMEPHOM  JIBWKEHHMM. lIpsmonmHelHOe
PaBHOYCKOPEHHOE  JIBIDKEHME.  MrHOBEHHass  CKOpOCTb.  YckopeHue.  CKopocTh
PSIMOJIMHEITHOTO paBHOYCKOpeHHOTo nBIKeHus. [padux cxopoctu. Ilepemenienue mnpu
MPSMOJMHETHOM  PAaBHOYCKOPEHHOM  JBH)KCHUH. 3aKOHOMEPHOCTH, MpUCyLINE
OpSIMOJTMHETHOMY ~ PaBHOYCKOPEHHOMY  JIBIDKEHHIO — 0e3  HadallbHOM  CKOPOCTH.
OTHOCUTENBHOCTh TPACKTOPUH, IEPEMEIICHHs, IYyTH, CKOPOCTH. leoneHTpuyeckas Hu
TEIUOLEHTPUYECKAasT CcHCTEMbl wmupa. [lpuumHa CMEHBI JHS HW HOYM Ha 3emJe
(B renmuonieHTpUYeCKoil cucteme). [IpuuuHbl ABMKEHUS C TOUYKU 3pEHUS] APUCTOTENS U €T
nocnenoBareneid. 3akoH wuHepiuu. IlepBwiii 3akoH HproToHa. MHepumanbHbIe CHUCTEMBI
orcuera. Bropoii 3akoH Hpiorona. Tpermii 3akoH Heiorona. CBoOOgHOE TMajeHHE TEII.
Yckopenue cBoOoaHoro maaeHus. [lagenue Ten B BO3ayXe U pa3pe’keHHOM MPOCTPAHCTBE.
YMeHbIIEHUE MOJY/sl BEKTOpa CKOPOCTH IMPU MPOTHUBOMOJIOKHOM HaIpaBI€HUU BEKTOPOB
HauaJbHOM CKOPOCTH M YCKOpEeHUs cBOOOMHOTO nazeHus. HeBecoMocTh. 3akOH BCEMUPHOTO
TATOTEHUS W YCJIOBUS €ro NPUMEHHMMOCTH. ['paBHUTallMOHHAsT TMOCTOSHHAs. YCKOPEHHUE
CBOOOTHOTO mMajJeHUs Ha 3emyie U JIPYyruX HEOECHBIX TeNax. 3aBHUCHUMOCTh YCKOPEHHUS
CBOOOIHOTO MaJeHUsl OT IIUPOTHI MECTa M BHICOTHI Haj 3emuteil. Cuna ynpyroctu. 3akoH
I'yka. Cuna TpeHus. Buapsl TpeHus: TpeHHE MOKOs, TPEHHE CKOJIbKEHMS, TPEHUE KaueHUS.
dopmyna s pacdyeTa CHIbl TPEHUS CKOJIbXeHUs. [IpuMepbl MONE3HOr0 MPOSIBICHUS
TpeHus. [IpaMonuHeiHOe U KPUBOJIMHEMHOE ABMKEHUE. [[BHKEHHE Tella 10 OKPYKHOCTHU C
IOCTOSIHHOM 10 MOAYIKO CKOPOCTBIO. LleHTpocTpemurensHoe yckopeHue. McKycCcTBEeHHbIE
cnytHuky 3emiu. [lepBas kocMuueckasi CKOpocTb. MiMmynbe Tenna. 3aMKHyTast cuctema Tedl.
N3mMeHeHne uMIyNbCOB TEN MNPU HMX B3aUMOJCWUCTBHU. 3aKOH COXPAHECHUS HUMITYIbCA.
CyIHOCTh U TPUMEPHI PEAKTHUBHOTO JBIMKEHHUS. Ha3zHaueHue, KOHCTPYKUUA W TPUHIUIT
NEHCTBUSL pakeThl. MHOrocTymeHuaTble pakeThl. PabGora cumbl. Pabora cuibl TsbkecTu
u cuibl ynpyroctu. lloreHumanbHas »Heprus. Kunetumueckass sHeprus. Teopema 00
M3MEHEHUU KMHETUYECKOM SHEpTruu. 3aKOH COXPAaHEHHSI MEXaHHUUECKOM SHEPTrUH.

JlabopaTopuass pabora 1. «Hccredosanue pasHOycKoOpeHHO20 O8udiceHus 6e3
HAYAIbHOU CKOPOCMUY

JlaboparopHasi pabora 2. «M3ueperue yckoperus c60000H020 NAOEHUSA»

KonTpoabHas padora Ne 1. « 3axonul 63aumooeticmeus u 08UHCEHUSL MeETLY

Temvt npoexmosg: «OnpeneneHne KaueCTBEHHON 3aBUCUMOCTH TEpHojia KoyieOaHui
MPY>)KMHHOTO MasTHUKAa OT MacChl TIpy3a M KECTKOCTH MNPYXKUHbD», «OnpeneneHue
KaueCTBEHHOW 3aBUCHMOCTH TIEpUO/a KOJIeOaHUI HUTSIHOTO (MAaTeMaTHUYECKOTO) MasiTHUKA
OT BEJMYHMHBI YCKOPEHUsSI CBOOOAHOTO MaJeHUs», «YIbTpa3ByK W MHPPaA3BYK B MPHUPOJE,
TEXHUKE ¥ MEIUITUHE)»




Pa3zoen 2. Mexanuueckue konedanus u 6onnwl. 38yK (15 uacos)

[Tpumeps! konebarenbHOro ABMKEeHUA. OOIIMe YepThl pa3HOOOPa3HBIX KoJeOaHUM.
Jlunamuka KoneOaHUN TOPU3OHTAIBHOTO MPYXUHHOTO MasTHUKA. CBOOOJHBIE KOJIEOAHMS,
KoJieOareabHble CUCTEMBI, MAasTHUK. BeIuuMHBI, XapakTepusyrollue KosueOaTelbHOe
NBUKEHUE: aMIUINTY[a, MNEpHoA, YacTora, Qaza koiebaHuil. 3aBUCUMOCTH MEpHOAA
¥ 4aCTOTHl MasTHMKa OT JUIMHBI ero HUTH. ['apmoHuueckue koneOanus. [IpeBpaiienue
MEXaHUYECKOM DSHEPruM KoJeOaTeNnbHOW CHCTEMBbl BO BHYTPEHHIOIO. 3aTyXarolue
konebanusi. BwiHykIeHHble KoneOaHus. YacToTa yCTAaHOBUBIIUXCS — BBIHYKIEHHBIX
KoJeOaHuil. YcoBUSl HACTYIUIEHMs] U (U3MYecKasl CYIIHOCTb SIBICHUS pe30HaHca. Y4YeT
pe3oHaHca B MpakTUKe. MeXaHu3M pacnpoCcTpaHEHHs YOpyrux kojedanuil. Mexanudeckue
BOJIHBI. [lonepeynble U IPOAONbHBIE YIIPYTUE BOJIHBI B TBEPABIX, KUIAKUX U ra3000pa3HbIX
cpenax. XapakTepUCTHUKU BOJIH: CKOPOCTb, JUIMHA BOJHBI, 4acTOTa, MEPUOJ KOJICOAHHIA.
CBsi3p MEXIy TUMH BelWYMHAMH. VICTOYHHMKHM 3ByKa — Teja, KOJEOMIOIIUECS C 4acTOTOU
16 I'u —20 x['1. YneTpa3Byk U uHpa3Byk. IDxooKanus. 3aBUCUMOCTh BBICOTHI 3BYKa OT
YacTOTHI, @ TPOMKOCTH 3BYKa — OT aMIUIATYAbl KOJeOaHW W HEKOTOPBIX APYTUX MPUYHH.
TemOp 3ByKka. Hannuaue cpeapl — He0OX0uMoOe yCIOBUE paclpocTpaHeHus 3ByKa. CKOpOCTh
3BYKa B Pa3IU4HBIX cpenax. OTpaxeHue 3ByKa. 9X0. 3ByKOBOUW pE30HAHC.

Jladoparopuasi pa6ora 3. «/ccnedosanue 3asucumocmu nepuooa U 4acmomol
C80000HBIX KONEOAHUL HUMAHO20 MASMHUKA OM OJIUHbL HUU Y.

Kontpoabnasi padora Ne 2. «Mexanuueckue Konebanus u 60aHbl. 38YK).

Temovl npoexmos: «OnpeneneHne KaueCTBEHHON 3aBUCUMOCTH Teprojia KoyeOaHUit
NPYKUHHOTO MasATHHUKAa OT MAacChl TIpy3a M IKECTKOCTU MpYXKHUHbDY, «OmpeneneHue
KaueCTBEHHOW 3aBUCHMOCTHU Mepuojia KoieOaHUi HUTSIHOTO (MaTeMaTHyecKoro) MasiTHUKa
OT BEJIMYMHBI YCKOPEHHUS CBOOOJHOTO MaJeHUs», «YIABTPA3ByK U HH(PA3BYK B MPHUPOJE,
TEXHUKE U METULIUHE

Pa3zoen 3. Inexmpomaznummnoe none (24 uaca)

Hcrounnku MarnutHoro mousist. ['mmotesa Awmmepa. ['paduueckoe wnzoOpaxeHue
MarHMTHOro mnoJid. JIMHUM HEOJHOPOJHOIO M OJHOPOAHOrO MarHUTHOro mnois. CBA3b
HAIpaBJICHUs JIMHUM MAarHUTHOTO IOJS TOKA C HAlpaBlIEHUEM TOKa B IPOBOJHUKE.
[IpaBuno OypaBuuka. [IpaBuio mpaBoi pyku aiis coieHouaa. [{eficTBre MarHUTHOTO TOJIS
Ha IIPOBOJHHUK C TOKOM M Ha JIBIKYIIYIOCS 3apsDKEHHYHO dactuny. IIpaBuiio neBoil pyku.
WNHayknust MarHUTHOTO 1oJs. Moaynb BEKTOpa MarHUTHOM MHAYKUWU. JIMHUM MarHUTHOM
MHAYKIMHU. 3aBUCUMOCTh MAarHUTHOTO MOTOKA, IMPOHM3BIBAIOLIETO IJIOLIAJb KOHTYpa, OT
IUIOUIAIM KOHTYpa, OPUEHTALUU NIOCKOCTH KOHTYpa M0 OTHOUIEHUIO K JIMHUSIM MarHUTHON
UHAYKIMM W OT MOJYJII BEKTOpAa MAarHUTHOM HHIYKIMU MArHUTHOro moisi. OmbIThl
@apanes. llpuumHa BO3HHMKHOBEHMS MHIYKUHMOHHOrO ToKa. OrnpeneneHue SBICHUS
AIIEKTPOMAarHUTHOM WHAYKIMHU. TeXHHYecKoe MpUMEHEeHHe sBjIeHHUs. Bo3HUKHOBeHUE
MHAYKIIMOHHOTO TOKa B aJIOMUHHUEBOM KOJIbLIE IMPU M3MEHEHUU IPOXOJSIIEro CKBO3b
KOJIBIIO MarHUTHOro notoka. OmnpezesieHne HalpaBiIeHUs MHAYKIMOHHOrO Toka. [IpaBuio
Jlenua. SBnenuss camouMHAYKIMU. MHAYKTUBHOCTb. OHEpPrus MAarHUTHOIO IIOJISI TOKA.
[TepeMeHHBIN 2IEKTPUUECKUM TOK. DIEKTPOMEXaHUUECKUI MHAYKIIMOHHBIN reHepaTop (Kak
npumep — ruaporereparop). Ilorepu sueprum B JIDII, crnocoObl yMEeHbIIEHUS TOTEPbD.
Ha3nauenue, ycTpoWCTBO W MPUHIMN ACUCTBUSA TpaHCPOpMATOpa, €ro MPUMEHEHHE MpU
nepenadye 3JIEKTPOIHEPruHU. DJIEKTPOMAarHUTHOE I0JIE, €r0 MCTOYHHMK. Pasnnume mexny
BUXPEBBIM JJIEKTPUYECKUM U 3JIEKTPOCTATUYECKUM IMOJISIMU. DJIEKTPOMArHUTHBIE BOJIHBIL:
CKOPOCTb, MOINEPEYHOCTh, JUIMHA BOJHBI, IPUYMHA BO3HUKHOBEHUs BOJNH. I[lomydyenue u



peTuCTpaIysl MEKTPOMATHUTHBIX BOJH. BBICOKOYAaCTOTHBIE 37IEKTPOMAarHUTHBIE KOJICOaHUs
U BOJHBI — HEOOXOJMMBIE CpEACTBAa JUIsl OCYIIECTBICHUS paauocBs3u. KonebOaTenbHbIN
KOHTYp, IOJIy4eHHE 3JIEKTPOMAarHUTHbIX Kojebanuil. Popmyna Tomcona. brok-cxema
NepeAarolero 1 NpUEMHOTO YCTPOWCTB JJIsI OCYHIECTBICHHUS PaJUOCBI3U. AMIUIMTYIHAS
MOIYJSIIMSL W JACTEKTUPOBAHUE BBICOKOYACTOTHBIX KoyiebaHuil. WHTeppepeHuus u
mubpakius cBera. CBeT Kak 4YacTHBIM ciydall AJIEKTPOMArHUTHBIX BOJH. J[uama3oH
BUJIUMOIO M3JIyYEHUsl Ha ILIKAJIE AJIEKTPOMArHUTHBIX BOJIH. YacTHIBI 3JIEKTPOMAarHUTHOIO
u3yyeHus — (oToHbI (KBaHTHI). SIBiieHue nucnepcun. PaznokeHne 0eaoro cBeTa B CHEKTP.
[TonydyeHnue Genoro cBeTa MMyTeM CIOXKEHUS CIIEKTPalIbHBIX 11BETOB. LIBeTa Ten. Haznauenue
U YCTPOMCTBO criekTporpada u CneKTpocKomna. TUIbI ONTHYECKUX CHEKTPOB. CIUTIONTHON U
JMHENYaThle CHEKTPhI, YCIOBUS UX NojdydyeHHs. CHEeKTpbl HCIYCKaHUS U MOTJIOLICHUSI.
CrnektpanbHblii aHanu3. 3akoH Kupxroda. ATOMBI — HCTOUHUKH U3JIYYEHHS U MOTIIOMIECHUS
ceera. OOBsICHEHME W3IYYEHHUs U MOIJIOIIEHHUS CBE€Ta AaTOMaMU M IPOUCXOKIEHUS
JMHENYaTHIX CIIEKTPOB Ha OCHOBE MOCTYNaToB bopa.

JlaboparopHnasi pabora 4. «M3yuenue asnenus 31eKmMpoOMacHUMHOU UHOVKYUUY.

Jlaboparopnasi pabora 5. «Habnwoodenus cniowno2o u auHeU4amvlx CHeKmpos
UCNYCKAHUAY.

KonTpoabHas padora Ne 3. «Dnexmpomaznumnoe nose»

Temwvr npoexkmog: «Pa3BUTHE CpeNCTB M CHOCOOOB IMepenaud HH(OpManuu Ha
JaJIEKUE PACCTOSIHUSL C JIPEBHMX BPEMEH W JI0 HAIIUX AHE», «MeTol CHeKTpaJbHOIo
aHaJIu3a U €ro MIPUMEHEHHUE B HAYKE U TEXHUKE)

Pa3zoen 4. Cmpoenue amoma u amomnozo saopa (19 uacos)

CHOXHBIN cocTaB pajiiOaKTUBHOTO M3IY4YeHMs, O-, - U y-dacTuibl. Monens aroma
Tomcona. OmbiTel Pe3epdopna mo paccessHuto a-yactuil. Ilnanerapnas mozenb aroma.
[IpeBpamienuss saep 0OpU  PAAMOAKTUBHOM pacnaje Ha MpUMEPE o-pacnaja paawus.
OO6o3HaueHue sAep XUMHYECKHUX D3JIEMEHTOB. MaccoBoe M 3apsaoBoe 4YHcia. 3aKOH
COXpaHEHHUs1 MacCOBOI'O YMCIIA U 3apsia IIPU paJlOaKTUBHBIX NpeBpalleHusx. Hasnauenue,
YCTPOMCTBO M MPUHIUI ACHCTBUS cueTdnka [eiirepa u kamepsl Bunbcona. BeiOuBanue o-
YacTHIIAMH MPOTOHOB U3 sjiep aroMa a3ora. HaGmiogenue dotorpaduii, oOpazoBaBmIuxcs
B KaMepe BuibcoHa TpPEKOB 4YACTHI, Y4acTBOBABIIMX B SAEpHOM peakuuu. OTKpbITHE U
cBolcTBa HEUTPOHA. [IpOTOHHO-HEUTPOHHAS MOAENb AApa. PU3UUECKUN CMBICI MacCOBOTO
u 3apsaoBoro uncen. OcoOeHHOCTH siiepHbIX cuil. M3oTombl. DHeprus cBsa3u. BHyTpeHHss
SHEPTHs aTOMHBIX szep. B3anMocBsa3p Macchl M 3Hepruu. Jledekr mMacc. Beiaenenue wim
MOMIOLIEHNE DHEPIUM B SIAEPHBIX peakuusax. Mozenb mporecca AeleHus sapa ypasa.
Briaenenue sHepruu. YCnoBus NPOTEKaHUS YIPABIIEMOM LiENHOM peakuuu. Kputuueckas
Macca. Ha3naueHue, yCTpOMCTBO, IIPUHLUII JEHCTBUS SIIEPHOIO PEAKTOpPa HAa MEIJICHHBIX
HelTpoHax. [IpeoOpasoBanue sHEPTUU siiep B AMEKTPUUYECKYIO 3Hepruto. [IpenmyiecTsa u
Hepoctatku ADC mepen ApyrMMHM BUAAMM AJIEKTpOCTaHIMi. buonoruueckoe neicTeue
paguanuu. @du3nuecKkue BETUYMHBI: MOIIOUICHHAs J03a M3JIy4YeHUus, Kod(PPUIMEeHT
KauecTBa, OSKBUBAJICHTHAs [03a. BiusHUE paguOaKTUBHBIX W3JIyYEHUH Ha JKHUBBIE
opranu3Mmel. Ilepuon mnonypacnaga paavOaKTHBHBIX BEIIECTB. 3aKOH pPaJHMOAaKTHBHOIO
pacnazaa. CriocoObl 3alIMTHI OT paJuallii. YCIOBUS MPOTEKAHUS U IPUMEPHI TEPMOSIEPHBIX
peakuuil. BpineneHne SHEPrUM M MEPCIEKTUBBI €€ HCIOIb30BaHUA. VICTOYHMKH dHEpPruu
Connna u 3Be37.



JlabopaTopHass padora 6. «M3mepenue ecmecmeHHO20 pAOUAYUOHHO20 OHA

003UMEMPOMY.

Jlaboparopnasi pa6ora 7. «/3yuenue Oenenusi amoma ypaHa no ¢homozpaguu
MpeKosy.

JlaGopaTtopHuasi padora 8. «/3yuenue mpekos 3apsadiCeHHbIX 4aACmuy No 20mMosbiM
gdomoepapusimy.

KonTpoabHas padora Ne 4. «Cmpoenue amoma u amomuozo aopa. Hcnonvsosanue
9HepeUU amoMHbIX 510ep»

Tema npoexma: «HeraTuBHOE BO3JEHCTBHE paaualviil (MOHU3UPYIOIMINX HU3TYICHU)
Ha YKUBBIE OPTaHU3MbI U CTIOCOOBI 3aITUTHI OT HEE»

Pazoen 5. Cmpoenue u 360onw0oyus Beenennoii (6 yacos)

CocraB ConnHeuHoii cuctembl: ConHIle, BOCEMb OOJIBIINX MJIAHET (IIE€CTh U3 KOTOPBIX
UMEIOT CIyTHUKH), TSATh IUIAHET-KapiWKOB, acTepOUIbl, KOMETHI, METCOpPHBIC TeJa.
®opmupoBanue COMHEYHON CHCTEMBbI. 3eMJIsl M TUIAHETHl 3eMHOW Tpynmbl. OOIIHOCTH
XapaKTEPUCTUK TUIAHET 3eMHOU rpynmbl. [lnanersi-ruranTel. CIyTHUKH M KOJIbIIA TUTAHET-
ruraitoB. Manpie Tenma CONMHEYHOM CHUCTEMBI: aCTEPOMJbI, KOMEThI, METECOPHBIE TEJa.
OO6pa3oBanue xBocToB KoMmeT. Pammant. Mereoput. bonua. CoiHIle U 3BE3[bI: CIOUCTas
(30HHAas) CTpyKTypa, MarHutHoe mojne. HMcrounuk osuHeprun ConHIA U 3BE3T —
TEILIO, BRIICNIIEMOE TPH TPOTEKAaHWW B HUX HEApax TepMosAepHbIX peakuuil. Craguu
SBOJIOLUA ConHua. ["amakTuky. MeTaranakTHKa. Tpu BO3MOKHEIE MOJEIH
HecTanmoHapHoit Bcenennolt, mnpeminoxenasle A.A. @puaMaHoM. OKCIIEPUMEHTATBHOE
noaTBepkaeHue Xab0nom pacmupenust Beenennoit. 3akon Xa00ma.

Temvr  npoexmos: «EcTecTBeHHbIE CHOYTHHUKM IUIAHET 3€MHOWM  TPYIIIBIY,
«EcTecTBeHHbIE CTYTHUKH IJIAHET-TUTAHTOBY

Pazoen 6. Qooowarouee noemopenue (6 uacos)

HToroBoe moBTOpeHHE IO TeMaM: «3aKOHBI B3aWMOJICHCTBHS W JIBFDKCHHS TE»,
«MexaHndecKre KojieOaHus U BOJHBIY, « DIIEKTPOMAarHUTHOE TI0JIEY.

HT1oroasi KOHTpPOJbHasi padoTa




TemaTu4eckoe IIIAHUPOBAHUE

7 kiacce
Ne ni/m HaumeHoBaHue pa3aesioB, TeM
Pa3znen 1. ®u3uka u ee pojib B NO3HAHUM OKPYkKawmero mupa (4 1)

1 Uro n3yuaet ¢usuka. Ousznueckue siiaeHus. HabmroneHus u onbIThl

2 @usnyeckue BenuuuHbL. M3MmepeHne QU3NYECKUX BEIMYMH. TOYHOCTH U
IIOTPEIIHOCTh U3MEPEHUIN

3 JlaGopar. pa6ota Ne 1 «OnpeneneHne eHbl AeIeHUs U3MEPUTEIBHOTO MPUOOpar

4 Du3uKa U TEXHUKA

Paznea 2. IleppoHayajibHble CBeIecHUS O CTPOCHUM BelecTBa (5 1)

S Ctpoenue BemiecTBa. MoaeKyIbl

6 Jlabopatopnas pabota Ne 2 «VI3MepeHne pasMepoB MaJIbIX TEJ»

7 Jnddys3us B razax, )KUJIKOCTIX U TBEPABIX TelaxX. BpoyHOBCKOe TBUKEHUE

8 B3anmHoOe npuTsHKEHNE W OTTAIKUBAHUE MOJIEKYIT

9 ArperaTHble COCTOSIHMSI BellecTBa. Pa3znmuune B MOJIEKYJISIPHOM CTPOEHHUE
TBEPJIbIX TEJ, )KUIKOCTEN U Ia30B

Paznen 3. BzaumoneiictBue te (21 4)

10 | Mexanndeckoe qBHKeHUE. PABHOMEpHOE 1 HEPABHOMEPHOE JABUKECHHUE

11 CxopocTth. EAuHUIIBI CKOPOCTH

12 | Pacyer mytn m BpeMeHM IBWXKEHMs. Pemenue 3amad no teme «PaBHOMEpHOE
MPSIMOJTMHENHOE JTBUKEHUEC)

13 | SIBnenue unepuun. Pemenue 3aaa4 no reme «Pacyer myTu 1 BpeMEHH TBUKCHUS»

14 B3aumonencTBue Tea

15 | Macca Tena. Enunnisl macesl. MI3MepeHne Macchl Tejla Ha Becax

16 | JlaboparopHas pabota Ne 3 «M3mepeHre Macchl Tela Ha PhIYaXKHBIX BECAX)

17 | JlJaboparopHas pabota Ne 4 «M3mepeHue oobeMa Tenay

18 IInoTHOCTH BelecTBa

19 | JlaboparopHas pabota Ne 5 «OnpezeneHne IIOTHOCTH TBEPAOTO TeIay

20 | Pacuet macchl u 00BbeMa MO €ro MIOTHOCTH.

21 | Kontponbhas padora Ne 1 «Mexannueckoe nasuxeHue. Macca tena. [lnotHOCTB
BEILIECTBAY

22 | Cuna. SIBnenue tsarorenus. Cuiia TSHKECTH

23 | Cuna ynpyroctu. 3akoH ['yka

24 | Bec Tena

25 Enunuue! cunel. CBsi3b MEXy CUIION TSXKECTH U Maccoi Tena. Cuiia TSKEeCTH Ha
JPYTUX IJIaHEeTax

26 | JlabopatopHas pabota Ne 6 «I'pagyupoBaHue TPYKUHBI U H3MEPEHUE CHUII
JTMHAMOMETPOM

27 | CiioXeHHe CHJl, HAIIPaBJIEHHBIX IO OJHOM NPSIMOU

28 | Cuna tpenus. Tpenue ckoyibxeHus. TpeHust mokos

29 | Tpenne B mpupone u TexHuke. Jlaboparopnas pabGora Ne 7 «BeisicHeHue
3aBUCHMOCTH CWJIbI TPEHUSI CKOJBXKEHHUS OT IUJIOIIAMN COMPUKACAIOIIUXCSA Tell U
NPYKUMAIOIEH CUIIBI»

30 | KontponpHas pabora Ne 2 «B3zaumoneicTBue Te€1»

Paszneun 4. JlaBjieHue TBepAbIX TeJl, dKMIKOCTEH U ra3oB (24 4)




31

JlaBnenue. EquHuIp! 1aBaeHus

32 | CriocoObl yMEHBIIICHUS M YBEITUUEHUS JTaBJICHUS

33 | KontposbHas padota 3 «JlaBneHnue TBepAoro Tena

35 | JlaBnenue raza. 3akoH Ilackass

34 | JlaBiieHuE B KUJIKOCTH M Tra3e

36 | Pacuer naBieHMs KUAKOCTH HA JHO CTEHKHU COCYIa

37 Pemenue 3ama4d no teme «JlaBneHue B dKUIKOCTH

38 | Coobmaronue cocysl

39 Bec Bo3nyxa?

40 | Armocdepnoe nasienue. [louemy cymecTByer Bo3ayirHas 000io4yka 3emin

41 | Usmepenne atmocdepHoro nasieHus. OnsIT Toppuuemiu

42 | bapomerp-anepousi. ATMocepHOE aBlieHHUE HA PA3JIMYHBIX BHICOTAX

43 | PemieHue 3ajay Ha 3HaHWE NPABWII COOOLIAIOLIUXCS COCYAOB, Ha H3MEpEHHE
aTMOC(EpHOTO JaBICHUS

44 | MaHomeTphl

45 | IlopmHeBOM XKUIKOCTHBIM HACOC

46 | 'mppaBinueckuil npecc

47 | JleficTBHE JKUJKOCTH U ra3a Ha MOTPY>KEHHOE B HUX TEJIO

48 | ApxumenoBa cuia

49 | Jlaboparopuass pabora Ne 8 «OmnpeneneHue BBITAJIKUBAIONMICH  CHIIBI,
JENCTBYIOIIEH HA MOTPYKEHHOE B KUJKOCTh TEIIO»

50 | IlnaBanue Ten

51 | Pemenue 3a1a4u no Teme «cuiia Apxumeaa

52 | Jlaboparopnast pabota Ne 9 «BrisicHeHH€e yCIOBHIA MJIaBaHUS TEJA B KUKOCTH

53 | IInaBanue cocynos. Bo3zgyxonnaBanue

54 | KontponbHas padora Ne 4 «JlaBiaeHue B )KUIKOCTH U Ta3e. 3akoH [lackans»

Pa3znea 5. Pabora u MomHoCcTh. JHeprus (12 1)

55 | Mexanuueckas pabora

56 MouHoCTh

57 | Ilpoctele Mexanu3Mbl. Peryar. PaBHoBecue cuil Ha pblyare

58 | MoMeHT cuibl

59 | Poiuaru B TexHuke, ObITy U npupone. Jlaboparopnas pa6ora NelO. «BrisicHeHue
YCJIOBUSI PABHOBECHSI pblyara

60 | [IpumeHeHne 3akoHa paBHOBecus pbluara k Onoky. PaBenctBo paboT mpu
WCIIOJIb30BAHUM MPOCTHIX MEXAHU3MOB. «30JI0TO€ MPABUIIO MEXAHUKNY

61 | Pemenue 3amay mo teMe «30JI0TOE MPAaBWIO MEXaHUKW». LIeHTp TshxecTn Tena.
YcnoBue paBHOBECHS Tell

62 | Koaddunment nonesznoro aerictBusi mexanusma. Jlaboparopnas pabora Ne 10
«Onpenenenue KIIJ] npu nogbpeme Teaa N0 HAKJIOHHON MIIOCKOCTH

63 | Pemenue 3aga4 o reme «KIIJ] npocThIX MEXaHM3MOBY

64 | Oneprus. [loTeHMaIbHASI U KUHETHYECKAs] SHEPTUS

65 [IpeBpamienue OJHOrO BHAA MEXaHMYECKOW HJHEPrMM B JAPYrod. 3aKoH
COXpaHEHHUs IMOJTHOM MEXaHUYECKON YHEPTUHU

66 KontponbHas paborta Ne 5 «PaboTta 1 MOIIIHOCTBY

Pa3nen 6. UTorosoe nosropenue (2 4)
67 | IloBTOpeHue NpoiaeHHOr0 MaTepraIa.
68 | UtoroBas KOHTpoOJbHast paboTa




8 kiacce

Ne HaumeHoBaHue pa3aesioB, TeM
n/n
IToBTropenue (1 4)
1 | IloBTOpeHue Kypca pusuku 7 Kiiacca
Paznea 1. TemioBblie siBiieHus (24 4)
2 TermoBoe nemxkenue. Temneparypa
3 Buytpennsis s3ueprusi. CnocoObl N3BMEHEHHs BHYTPEHHEN SHEPTUHU Teja
4 Buasl Teronepenaun. TermmonpoBoIHOCTh
5 Kounsexmus
6 Nznyuenne. OcoOEHHOCTH pa3IUYHBIX CMOCOO0B Teruionepenayu. [Ipumepst
TEIUIONEPENAYN B IPUPOJE U TEXHUKE
7 KonnuectBo Tennorsl. EMUHUIBI KOTWYECTBA TEIUIOTHI. YIENbHAs TETIOEMKOCTD
BEI[ECTBA
8 Pacuer konmdecTBa TEIUIOTHI, HEOOXOAUMOTO JUIS HArpeBaHus Tella WA
BBIICJIIEMOT'0 TEJIOM IPU OXJIAXKIECHUU
9 Jlaboparopnast pabota Ne 1 «CpaBHEeHUE KOJIMYECTB TEIJIOTHI IPH CMEIIMBAHUU
BOJIbI pa3HOM TEeMIEPATYPhI»
10 | Pemrenne 3agau no teme: «KonmuectBo. Y aenbHas TENMI0EMKOCTh BEIIECTBAY
11 | JJabopatopHast pabora No 2 «M3mepeHue yIenbHON TEIJIOEMKOCTH TBEPIIOTO
TEJa
12 DHEpPrusi TOIIMBA. Y IeJIbHAS TEIIOTA CTOPAHMS
13 | Pemienue 3agau mo Teme: «DHEpPrusi TOIUIMBA. YJENIbHAs TEIUIOTa CTOpAaHUs
TOIUIMBA. 3aKOH COXPAHEHUsI M TPEBPAILLCHUS SHEPIMH B MEXaHUYECKUX U
TEIJIOBBIX MPOIIECCAX
14 | KontponpHas pabora Ne 1 «TernoBble sBISHUS
15 | ArperatHble  cocTtossHMA ~ BemiectBa.  IlmaBieHme M OTBepAeBaHUE
KPUCTAINIMYECKUX TeJ. I'pauK miaBieHust U OTBEPICBAHUS
16 VYennHasa TenIoTa IJIaBJIEHUS
17 | Pemenue 3agau no teMe «HarpeBaHue v 1iaBieHUE KPUCTATNYECKUX TEI
18 | Ucnapenue. Ilornomenue 3Hepruy Npyu UCIAPEHUH KUIAKOCTU U BBIJICICHUE €€
MIpU KOHJEHCAIlUU
19 | Kunenue. YaenbHas Teriora napooOpa3oBaHus U KOHJICHCAITUU
20 | Bnaxxnocts Bo3ayxa. CriocoObl onpenesieHusl BIaXKHOCTH BO3AyXa
21 | JlaGoparopHas pabora Ne 3 «/3MepeHne OTHOCUTEIHHOMN BIAXKHOCTH BO3/IyXa»
22 | Pabora rasa u napa npu paciuidpeHuu. /[Buratenb BHYTPEHHETO CrOPAHUS
23 | IlapoBas Typ6una. KII1Jl rernnoBoro nsuratesns
24 Pemienne 3amau no teme: «TemoBsie sBiaeHus». [IoAroToBKa K KOHTPOJBHOU
pabote
25 | KouTtponbHas pabora Ne 2 «/I3MeHeHune arperaTHbIX COCTOSHUN BEIECTBA»
Paszjes 2. JiekTpuyeckue siBjieHus (26 1)
26 | DnexkTpu3auus Tel IMPU CONPUKOCHOBEHUHU. B3amMoneincTBue 3apsKEHHBIX Tedl.
JIBa pona 3apsiioB
27 | Onekrpockon. IIpoBOAHUKYN M HEIPOBOIHUKH JIEKTPUYECTBA
28 | DuekTpuyeckoe noiie. J{eaMMoCTh AIEKTPUIECKOro 3apsia




29 | Ctpoenue atomoB KpaTkoBpemeHHass KOHTpoOjbHas pabora 3. «DIeKTpu3amus
ten. CTpoeHue atomay

30 | OObsicHeHHE DJIEKTPUYECKUX SBJIECHUH. OnekTpuueckuil Tok. McTouHuMKH
AIEKTPUYECKOr0 TOKA

31 | DnekTpuueckas HENb U €€ COCTaBHbIE YACTU

32 | DnekTpuueckuil TOK B MeTauiax. JlefcTBus anekTpudeckoro Toka. Hanpasnenue
TOKa

33 Cwuna Toka. EquHMIBI CHITBI TOKA. AMIIEpPMETP

34 | Jlabopatopnast pabota Ne 4 «COopka AJEKTPUUYECKON IIENMU U U3MEPEHUE CHUJIBI
TOKA B €€ Pa3JIMYHbBIX y4acTKax»

35 | DnekTpuueckoe HanpsbkeHue. EnuHunel HanpsbkeHus. BonbTmeTp

36 | KonTtponbHas pabora Ne 5 «Onekrpuueckuii Tok. Hanpsxenue»

37 | JJabopatopHas pabora Ne 4 «M3mepeHue HanpsOKEHUS Ha Pa3iiMYHbIX y4acTKax
AIEKTPUUYECKON LETN»

38 | D;meKTpUUYecKOoe CONPOTUBICHHWE MPOBOJAHUKOB. EMWMHWIBI CONMpPOTHBIICHHS.
Pacuer conpoTuBieHNs] TPOBOJIHUKOB. Y ICIBHOE COPOTHUBIICHUE

39 | Peocratel. JlaGopatopnas pabGora Ne 6 «UM3mepeHue CHIIBI TOKa M €ro
pEryIMpOBaHUE PEOCTATOM

40 | 3aBHCHUMOCTB CHJIBI TOKA OT HanpsKeHus. 3akoH OMa JJ1s ydacTKa [enu

41 | Jlabopatopnast pabora No 7 «OmpeneneHue CONPOTHBICHUS MPOBOAHUKA IMPHU
TIOMOIIM AMIIEPMETPA U BOJIBTMETPA)»

42 | IlocnegoBaTeabHOE COETMHEHNE TPOBOTHUKOB

43 | IlapannenbHOE COEIMHEHHUE POBOJHUKOB

44 | KonrponpHas padota Ne 5 «Conporusnenue. CoelMHEHUs TPOBOAHUKOB)

45 | PabGoTa 1 MOIITHOCTH JEKTPHUUECKOTO TOKA

46 | JlabopatopHass pabora Ne 8 «M3mepenne MoOmHOCTH W pPabOTHI TOKa B
AJIEKTPUYECKON JTAMIIE»

47 | KontponbHas pabota Ne 6 «PaboTa i MOIITHOCTb JIEKTPUIECKOTO TOKAY

48 | HarpeBanue nNpOBOJHUKOB JIEKTPHUUECKUM TOKOM. 3akoH Jlkoyins - JIeHna

49 | Jlamma HakanmuMBaHUs. DIEKTPUUYECKUE HarpeBaTeIbHbIe MPUOOPHI

50 | Koportkoe 3ambikanue. [Ipenoxpanurenu. Kongencatopsl

51 | KonTponbHas pabota Ne 7 «3akon Jxoyns — Jlenna. Konnencarop»

Paznea 3. DuiekTrpomMarHutHbie siBjieHud (7 4)

52 | MarnutHOe nosie. MarHuTHOE noJie NpsIMOro Toka. MarHUTHBIE JTMHUN.

53 | MaruuTtHOe TOJI€ KaTyIIKA C TOKOM. JJEKTpoMarHuThl. JlaGopatopHas pabota
No9 «Chopka 371eKTpOMarHuTa U UCIBITAHUE €T0 ICHCTBUS

54 | [IpuMeHeHHEe 3JIeKTPOMArHUTOB

55 | IloctositHHBIE MAarHUTHl. MarHuTHOE I0JI€ MOCTOSHHBIX MAarHUTOB. MarHuTHOE
noJie 3emJid

56 | JleiicTBME€ MarHUTHOTO MOJISl HA TPOBOJIHUKE C TOKOM. DJIEKTPUUECKUHN JBUTATENh

57 | Ilpumenenue osnektpoasurateneit. JlaboparopHas pabora Ne 10 «U3yuenue
AJIEKTPUYECKOTO IBUraTelsl MOCTOSTHHOTO TOKA (Ha MOJCIIN )»

58 | KoatponpHas pabota No 8 «DneKTpoMarHuTHBIE SIBICHUS

Pasznen 4. CBetoBble siBJIeHUs (8 1)

59 | Ucrounuku cBeta. PacnpocTpaneHue cBera

60 | OrpaxeHnue cBeta. 3aKOHBI OTPAYKECHUSI CBETA

61 | Ilmockoe 3epkasio




62

HpeHOMHeHI/Ie cBeTa. 3aKOH IMPCIIOMJICHUA CBCTA

63 | JIunzel. OnTyeckas cuia JIMH3BI
64 | M3o0paxeHnusi, faBaeMble JTUH30U
65 | I'ma3 u 3penue. JlabopatopHas padota Ne 11 «V3ydeHue cBOMCTB H300pakeHUs B
JIMH3aX)
66 | Konrposbnas pabora Ne 9 «CBeToBbIE SIBICHUS
Pa3ges 5. UToroBoe nosropenue (2 4)
67 | IloBropeHue npoWIeHHOr0 MaTepualia
68 | torosast KOHTpoJIbHas paboTa




9 kjacc

Ne HaumeHoBaHue pa3aesioB, TeM
n/n
IToBTropenue (1 1)
1 | Texnuka 6e3omacHocTu B kabuHete Gusuku. [loBropenue kypca §-ro kiiacca
Paznen 1. 3akonbl B3auMoaeiicTBusi u ABuxeHus (31 4)
2 MarepuanbHas Touka. CucTeMa oTcuera
3 ITepemenienue
4 Onpenenenrie KOOPAMHATHI IBHKYIIETOCs Tea
5 CKOpOCTh MPSIMOJIMHEHHOTO PABHOMEPHOTO JIBUXKCHHUS
6 IlepeMenieHne npu NpsSIMOIMHENHOM PAaBHOMEPHOM JIBUKEHUU
7 ['paduku 3aBUCUMOCTHM KHHEMAaTHUYECKHUX BEJIWYHMH OT BPEMEHU MpHU
MPSIMOJIMHEHHOM PAaBHOMEPHOM JIBUKEHUU
8 [IpsiMonHEeNHOE paBHOYCKOPEHHOE IBMKEHHUE. Y CKOPEHUE
9 CKopocTh NPSIMOJIMHENHOTO PaBHOYCKOPEHHOTO ABMKeHHs. [ paduk ckopocTu
10 | [lepememienne mpu MPSMOJIMHEHHOM PABHOYCKOPEHHOM JBIDKEHUU 0e3
HavyaJIbHOI CKOPOCTH
11 | JIaGoparopHnas pabora Ne 1 «MccnenoBanue paBHOYCKOPEHHOTO JIBUKEHUs Oe3
Ha4aJIbHOW CKOPOCTH»
12 | I'paduxu 3aBUCMMOCTH KHHEMATHYECKMX BEJIMYUH OT BpPEMEHU TMpHU
MPSIMOJIMHEHHOM PAaBHOYCKOPEHHOM JIBIDKCHUHU
13 | Pemenne 3agay Ha pacdeTr MapameTpoB PaAaBHOMEPHOTO U PABHOYCKOPEHHOTO
JBUKECHHS
14 OTHOCUTENBHOCTD IBUKCHHUS
15 | UnepumanbHble cucteMbl orcueta. IlepBbiil 3akoH HeroToHa
16 | Bropoii 3akon HeroToHa
17 | Tperuit 3axoH HproToHa
18 CB00OOIHOE IaIEHHE TENI
19 | JIBmxenue Tena, OpOIIEHHOTO BEPTHUKAIHHO BBEPX
20 | HeBecoMocTh
21 | JlaboparopHas pabota Ne 2 «M3mepeHne yCKopeHus: CBOOOTHOTO MaICHUS
22 | 3aKOH BCEMHUPHOTO TATOTEHUS
23 | Yckopenue cBOOOIHOTO NaieHHs Ha 3emiie U APYTruxX HeOECHBIX Telax
24 | IlpssmonMHEWHOE M KPUBOJIMHEHHOE IBUKEHUE. J[BH)KEHHUE Tejla 10 OKPYKHOCTU
C MOCTOSIHHOW MO MOJYJIF0 CKOPOCTHIO
25 | Pemenue 3aa4 Ha pacyeT mapamMeTpoB JBUKEHUSI TeJa B MOJIE TSIKECTH 3EMIIU
26 | McKyccTBEHHBIE CIYTHUKH 3EMIIH
27 | Umnynbce Tena. 3aKOH COXPaHEHMS] UMITYIIbCA
28 PeaktuBHOE nBH>KeHHE. PakeTwl
29 | BbIBOJ 3aKOHA COXPAHEHMS] MEXaHUYECKOM SHEPTUH
30 | Pemenue 3aa4y Ha peakTUBHOE JIBU’KEHUE, HAa 3aKOH COXpaHEHUs UMITYJIbca, Ha
3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUn
31 | O6o0maromee noBropeHue «OCHOBBI TMHAMUKHU. 3aKOHBI COXPAaHEHUS
32 KonTponwshas pabora Nel. «3akoHbI B3aMMOJCHCTBUS U ABMIKECHUS TEID»
Paznes 2. Mexannuyeckue Kojie0anusi M BOJHbI. 3BYK (15 4)
33 | KoneGarempHoe mBiKeHne




34 CBo0OoanbIe kosicOanus. KomebarenpHble cucTeMbl. MasiTHUK

35 | Bennuunsl, XapakTepusyrone KoyiedaTelbHOE ABUKECHHIE

36 | l'apmonuyeckue KoseOaHus

37 | Jlaboparopnas pabota Ne 3. «MccnenoBanue 3aBUCUMOCTH TIEPUOA U YACTOTHI
CBOOOJIHBIX KOJICOAHUI HUTSHOTO MasiTHUKA OT JJIMHBI HUTHY

38 | 3aryxaromue koneOaHus. BolHy)KIeHHBIE KOJIeOaHUs

39 | Pe3oHaHc

40 | PacipocTpanenue konebanuii B cpejie. BoaHbl

41 Jlnrnaa BosiHbl. CKOPOCTH pacipoOCTPaHEHUs BOJIH

42 | UctouHnkH 3ByKa. 3BYKOBBIEC KOJICOAHMUS

43 | Bricota u TeMOp 3ByKa. ' poMKOCTb 3ByKa

44 | PacipocTpaHeHue 3ByKa. 3BYKOBbIC BOJIHbI

45 | OTpaxeHue 3ByKa. 3BYKOBOM PE30HAHC

46 Penrenne 3amau Ha MeXaHUYECKUE KOJIEOAHUS M BOJTHBI

47 | KontponbHas pabota Ne 2 «Mexanndeckue KoJeOaHus U BOJTHBL. 3BYK»

Pasnea 3. DuekTpomarautHoe moJie (24 4)

48 | MarnuTtHoe moJie 1 ero rpadpuueckoe n300pakeHue

49 | HeogHopoaHO€ U OJHOPOJHOE MAarHUTHOE T10JIE

50 | HanpaBneHue TOKa ¥ HaIlpaBJICHUE JUHUN €r0 MAarHUTHOTO MOJIS

51 | OGHapyXeHHe MarHUTHOTO TOJS MO €ro JEHCTBUI0O Ha SJICKTPUUECKHHA TOK.
[IpaBuiio sieBOM pyKu

52 Nupykuys MarHuTHOTO MOJISt

53 | MarauTHslii NOTOK

54 SIBneHue IIEKTPOMArHUTHON MHAYKIINU

55 | JJaboparopnas padota Ne 4 «3yueHue sBIeHUs SIEKTPOMArHUTHON MHIYKITUN))

56 Hanpasnenune naaykunonsoro toka. [Ipasuiio Jlenma

57 SIBrIeHre CaMOMHAYKIIMU

58 | [lonydyeHnue u nepenaya NePeMEHHOT0 IEKTpUYECKOro Toka. Tpancdopmarop

59 | DneKTpOMarHuTHOE MoJie

60 | DIeKTpOMarHUTHHIE BOJIHBI

61 KonebarenbHbliii koHTYD. [lonydeHne 2MeKTpoOMarHuTHEIX KOoJIeOaHHM

62 [IpyHUMIIBI PATUOCBSI3U U TEICBUICHUS

63 | DneKTpOMAarHUTHAsI IPUPOJA CBETA

64 IIpenomnenue ceera. DU3NUECKUN CMBICI OKA3ATEIs PEJTOMIICHUS

65 | Hucnencus ceera. [{Bera ten

66 | CriekTpocKkom u crekTporpad

67 | Tunbl ONTUYECKUX CIEKTPOB

68 | JJaboparopnas padora Ne 5 «HabmroneHus CIUIONIHOTO U IMHEWYAThIX CIIEKTPOB
WCITYCKaHUSI»

69 [TormnonieHne U ucmyckaHue CBETa aTOMaMu

70 | Pemenue 3a1a4y Ha JIEKTPOMArHUTHBIC KOJIEOAHUS M BOJIHBI

71 | KonrponbHas pabota Ne 3 «DneKTpoMarHuTHOE MOJIe

Paznea 4. Ctpoenne aroma u aroMmHoro siapa (19 1)

72 | PannoakTUBHOCTh

73 | Mogpenu atomMoB

74 | PanuoakTUBHBIE IPEBPAILIEHHS aTOMHBIX €D

75 | OkcnepuMeHTaJIbHBIE METOJbl HccienoBaHusi yacTull. JlabopaTtopHas pabota




Ne6 «I/IsMepeHne CCTCCTBCHHOI'O paAvuallMOHHOI'O q)OHa JO3HUMCTPOM)

76 | OTKpBITHE IPOTOHA, HEUTPOHA

77 | CocTaB aTOMHOTIO sipa. SlIepHbIE CHUIIBI

78 | OHeprus cBsa3u. JledekT Macchl

79 | Pemenue 3a1a4 Ha 1eEKT MacChl U IHEPTHUIO CBSI3U aTOMHBIX €D

80 | lenenue saep ypana. Llennas peaknus

81 | JJaboparopHas pabota Ne 7 «M3ydeHue neneHus aroma ypaHa mo ¢otorpaduu
TPEKOB»

82 | SAnepubiii peaktop. IIpeoOpazoBaHrne BHYTpPEHHEW SHEPruu aTOMHBIX sIEp B
AIEKTPUUYECKYIO SHEPTHUIO

83 | ATomHasl SHEpreTuka

84 buonornueckoe aencTBue paguanuu

&5 3aKOH paJIMOAKTUBHOIO pacnajia

86 | TepmosnepHas peakuus

87 DJIEeMEHTApPHbIC YACTUIIbI. AHTUYACTHUIIBI

88 | Jlaboparopnas paGora Ne 8 «l3ydyeHue TpEKOB 3apsHKEHHBIX YaCTHI[ T10
TOTOBBIM (poTorpadusm»

89 | Pemenne 3amau Ha AeEKT MAacChl U SHEPTUIO CBA3M ATOMHBIX SiFiep, Ha 3aKOH
paJoaKTUBHOTO pacnajia

90 | KonrponbHas padora Ne 4 «CtpoeHne aToMa U aTOMHOTO siipa. Vicronb3oBanue
SHEPTUU aTOMHBIX SIIEP»

Paznesa S. Ctpoenne u 3Bosonusi Beesiennoii (6 1)

91 | Cocras, cTpoeHne u Mpoucxok1eHHe COTHEYHOM CUCTEMBI

92 | bonbmue muanetrsl COTHEYHON CHCTEMBI

93 | Mauible Tena CONHEYHON CHCTEMBI

94 | Ctpoenue, nznydenus u 3Bosironnst CoaHIA U 3BE3]T

95 | Ctpoenue u 3Bosmonust BeenenHoit

96 | Urorooe noBropenue no reme «CTpoeHue u 3Bodtonus BeeaeHHon

Pa3ges 6. O6o0mawiee nopropenue (6 4)

97 HtoroBoe moBTOpEeHUE MO TEME «3aKOHBI B3aUMOJICCTBUS U JBUKCHUS TEID)

98 | UtoroBoe nmoBropeHue no reme «MexaHnueckue KojaeOaHusi U BOJTHBD)

99 | UtoroBoe noBTopeHHE N0 TeME « IIEKTPOMArHUTHOE MOJIE»

100 | MToroBast KOHTpoOJIbHASI paboTa

101 | Pabora Hax ommmOkamMu

102 | MtoroBoe noeropenue no reMe «CTpoeHue u 3Boitonus BeceneHHo»
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