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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3WKe Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ ydétoM (enepanbHol pabodeil mporpamMmbl BocnuTaHusi U KoHuenuuu
npenoaaBaHus yaeoHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3ALUAX
Poccuiickoit ~ denmepainuu,  peaqu3yIONMX  OCHOBHBIE  00pa3oBaTEIIbHBIC
POTPaMMBI.

[TporpamMma no ¢u3uke onpeaenser 00s3aTeNIbHOE IPEIMETHOE COACpKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIEA0BATENIbHOCTh U3YUYECHHSI TEM U PA3/EIIOB
y4e0HOTO TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIUXCH.
[TporpamMMa 1o ¢u3uke Aa€T MpeACTaBICHHE O LEISAX, COAEpKaHMU, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTHUS OOYYAIOUIUXCS CPEACTBAMU
yueOHoro npeamera « Pu3nkay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Qu3MKd yriiyOJEHHOTO YPOBHSI TMO3BOJISIET pPEaM30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIINK, HAIIPABJICHO HA CO3/IaHHME YCIOBUHN IS
MPOSIBJICHHSI CBOUX MHTEIJICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OoOydJaronmmcsi, KOTOpble HEOOXOAUMBI I MPOJOJDKEHHUs O00pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHAIBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B mnporpamme 1o (QusNke ONpenensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero oOpa3oBaHUs: JINUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOnéHHoM  ypoBHe). HaydHno-
METO/I0JIOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOydYaromuXCs, OCBOMBIINX
nporpamMmy 1o (U3UKE HA YPOBHE CpeAHEero o0mero oOpa3oBaHus Ha
yrayO0aEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/1€ATEIbHOCTHBIA MOIXO/.

[TporpamMma 1o (pu3HKe BKITIOYACT:

IUTAHUPYEMBIE Pe3ylbTaThl OCBOEHHUS Kypca GU3HKHM Ha yriyOon€HHOM
YPOBHE, B TOM YHCJI€ IPEIMETHBIE PE3YJIBTATHI 110 TO/1aM 00YUYEHUS;

coaepkanue yuyeOHoro npeamera «@usukay» 1o rogam 00ydeHuUs.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBIThH
UCTIONIb30BaHa YUUTENIMHU (DU3UKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX IIPOrpamMM.

[TporpamMma o ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATUBY YUUTENCH U
NPEIOCTaBIAET BO3MOXKHOCTH I peaju3alid Pa3IUYHbIX METOJUYECKHUX



MOJXOJOB K MpEenoAaBaHui0 (U3UKH HAa YriayOJEHHOM ypOBHE NpPU YCIOBUU
COXpaHEeHUs 003aTENbHON YaCTH COJIEPKaHUs Kypca.

®du3rka Kak Hayka O HamOoJsiee OOHIMX 3aKOHAX NPHUPOABI, BBICTyIAas B
KauyecTBE y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHu# 00 okpyxkaroeM mupe. LIkonpHbIN Kype (U3UKH — cCTEMOOOpa3yoIIni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SBICHUM, H3y4aeMbIX XUMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME UM AKTHMBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUM ONPENENINIIO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTMH B cdepe SHEpPreTukH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, MOJIYYEHHUs] HOBBIX MaTepUaliOB C 3aJaHHBIMH CBOMCTBaMHU. M3yudeHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-HAYyYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUPOBAHUE YMEHUM NPUMEHATh HAYUHbBIN
METO/]I IO3HAHMUSI IIPH BBIIIOJIHEHUU UMH YY€OHBIX UCCIIEJOBAHUM.

B ocHOBY Kypca (pu3uKu Ha ypOBHE CpETHErO 00IIEro 00pa30BaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO paccMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHH C HEM KypC SBISETCS JIOTHYECKHU
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PUBUKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (pusuku
oObeaMHEH BOKPYr (Qu3nyeckux Teopud. Begymum B Kypce sBIseTCs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpPHBIX YPOBHSIX MAaT€pHM, BELIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzainys npeanosaracT HCIOJb30BaHUE
I'YMAHUTAPHOTO TNOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKku ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MTPOOIEMaMHU.

Hoea npuknaonoii nanpaenennocmu. Kypc ¢bvszuku yrimy6aéHHOTO ypOBHS
MPEeAnosaraeT 3HakOMCTBO C HIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTUYECKUX
IIPUJIOKEHUM H3YyYEHHBIX TEOpUM U 3aKOHOB. IIpm sToM paccmarpuBaroTcs Ha
YpPOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbICE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyercs TNOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJlep)KaHMs, TMOCBAIIEHHBIX OKOJOTMYECKUM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takke 00CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coaepKaHus MPorpamMmbl MO (PU3MKE JOHKHO OBITH IOCTPOEHO Ha
NPUHIINAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s ¢usmku peanuzanus 3THUX
IPUHLIAIIOB 0a3UpyeTCsl Ha MCIOIb30BAaHUM CAMOCTOSITEILHOTO AKCIIEPUMEHTA Kak
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MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. Jlms yrayOn€HHOTO
YpOBHS — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHYECKOTO SKCIEPUMEHTA,
BKJIIOYAIOLIETO (PpOHTAIbHBIE YYCHHMUECKHUE OIBITHI MPH HU3YYEHUH HOBOTO
MaTtepuaina, JabopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa crnocoba peanu3auudud (GuU3MUECKOro IMpakTukyma. B mepBom ciydae
NPaKTUKyM HpoBoAuTcs au00 B KoHue 10 m 11 kmaccos, 100 mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM U3 O3TUX KiaccoB. Bropoil cmocod — 3To
UHTErpauus padoT NpPaKTUKyMa B CHUCTEMY JIaOOpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCA B Mpolecce u3ydeHus paszzgena (temul). [Ipu stom mox paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
110 pPyKOBOJICTBY CBEPHYTOr'0, 0000IIEHHOTO BHa O€3 MOIIAaroBo HHCTPYKLHUU.

B nmporpamme 1o ¢usnke cHCTeMa YYCHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpakTUKyMa IpeJCTaBiIeHAa €IMHbIM IepeuHeM. Bridop
TEMaTUKU U1 3TUX BUJOB YUEHHUYECKUX MPAKTUUYECKUX PabOT OCYILIECTBIISIETCA
YYaCTHHKaMU 00pa30oBaTEIbHOrO MPOIEcca UCXO/I1 U3 OCOOEHHOCTEN OYPOUHOTO
IUTAHUPOBAHMUSI W OCHalleHusi KabuHeta (u3uku. [Ipm sTom obecneunBaeTcs
OBIIAJICHNE OOYYalOIMIMMHCS YMEHHUSMH TPOBOAWTH TMPSIMBIE M KOCBEHHBIC
U3MEPEHUs], HUCCIIENOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonpiioe BHUMaHWE YAENSETCS PEUICHUIO PACYETHBIX M KadeCTBEHHBIX
3agad. [lpu 3TOM nmns pacdy€THBIX 3a7ad MPUOPUTETOM SBIISIOTCS 33Ja4d C SIBHO
3aJIaHHON U HESIBHO 3a/IaHHOW (PM3UUYECKOW MOJIENbIO, MO3BOJISIONINE TTPUMEHSThH
U3y4YEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KakK W3 OJHOrO paszzesia Kypca, Tak U
UHTETpUpYs PUMEHEHUE 3HAHUN U3 pa3HbIX pa3zienioB. /[l KauecTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCA 3aJaHusl Ha OOBSICHEHHWE/TIpelcKa3aHhe MPOTEKaHUs
(bu3nYecKuX SBJIECHUN U MPOILIECCOB B OKPYKaroUIEH *KU3HU, TpeOyromue BbiOopa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHHUIO Y4eOHOTO TMpoliecca Kypc (PU3MKUA YIrIyOJE€HHOTO
YPOBHS Ha YPOBHE cpeiHero odiero oopa3oBaHusl JOJKEH U3y4aThCs B YCIOBUSIX
npeaMeTHoro kabuHera. B kaObuHere (U3UMKM JOHKHO OBITh HEOOXOIUMOE
nJabopaTtopHoe 00OpyIOBaHME [JIsi BBIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme IO
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpaKTUKyMma, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHUE.

JemoHCcTpanoHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM  JOCTaTOYHOCTH M  OOECHEeYMBAaET IOCTAHOBKY
NEPEYUCIICHHbIX B TporpaMme Mo (PU3HMKE KIIOUEBBIX JIEMOHCTpaluil s
UCCIIEIOBAaHMUSI  U3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPUUECKUX U
byHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.



JlaGopaTopHoe 00OpymOBaHME MJII YYCHHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTCcs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJIHOTO KOMIUJIEKTa Ha JABYyX oOydaromuxcs. TeMaTrndeckue KOMIUIEKThI
7a00paTOPHOTO O0OPYAOBAHMS JOJIKHBI OBITH MOCTPOCHBI HA KOMILIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NMPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPHUTENbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU IETISIMU U3Y4€HUS (PU3UKHU B OOIIEM 00pa30BaHUU SBIISIFOTCS:

dbopMHpOoBaHHEe UWHTEpeca M CTPEMJICHUS OOyYaroIMXCd K HayYHOMY
U3YUYEHUIO TPUPOJBI, PA3BUTHE HUX HHTEIUICKTyalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHUE TIPEACTABICHUM O HAYyYHOM METOJI€ MO3HAHUS M (POopMHUpOBaHUE
HCCIIEIOBATEIbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHUE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa U3yuyeHHsS OCHOB
CTpOEHUS MaTepuu U PyHIAMEHTAJIbHBIX 3aKOHOB (DU3HKU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHWHN W HAYYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHUE TIPEACTABICHUA O pONM (PU3UKK 171 Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE peICTaBICHUN 0 BO3MOXHBIX cdepax Oymymen
npoeCCUOHAIBHONW  JIESITEIBHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JaabHeUIleMy 0Oy4YeHHUIO B 9TOM HaIpPaBJICHUU.

JlocTikeHne STUX 1enield oOecrnednBaeTCsl peleHueM CISAYIOMUX 3a/a4d B
Iporiecce 3yueHus Kypca (GU3UKH Ha YPOBHE CpEIHEro 00IIero oopa3oBaHus:

MpUOOpPETEHUE CUCTEMBbI 3HAaHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUsX,  BKJIKOYas  MEXaHUKY,  MOJICKYJSIpHYHO  (DU3HUKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DU3HKY M DJIEMEHTHI aCTPOPU3HKH;

dbopMHpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BICHEHHUS
bu3nUecKuX SIBJICHUN B MPUPOJE W JUISI MPUHITHS TPAKTUYECKUX DEIICHUN B
MOBCEIHCBHOM XU3HU;

OCBOCHHME CIIOCOOOB pEIICHUs] pPa3IUMYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nyeckoil MOAENbI0, 3a/ay, MOAPA3yMEBAIOLINX CAMOCTOSITENBHOE CO3JaHue
bu3nYecKol MOJEeNH, aJeKBaTHOW YCJIOBHSM 3aJladyd, B TOM 4YHCIE 3aj]ad
WHKEHEPHOTO XapaKTepa,

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIAIIOB JACHCTBUS TEXHHUYECCKUX
YCTPOMCTB 1 TEXHOJIOTHYECKUX MPOIECCOB, X BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMH CaMOCTOSITEIPHOTO TUTAHUPOBAHUS W TIPOBEICHUS
GU3MYEeCKUX OKCIEPUMEHTOB, aHaIM3a MW HUHTEpHpeTanuu  WHGOpMAIH,
OMpeieNIeHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIIbTATA;



CO3JJaHHE YCJIOBUM JUIsI Pa3BUTHS YMEHUM HIPOECKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;

pa3BuTHE WHTEpeca K chepam mpodecCHOHANBHON ESITEIEHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yriyOnEéHHBIN YpPOBEHb
u3ydeHus yueOHoro mpeamera «®Dusukay Ha YpPOBHE CpPEIHETO O0OIIEro
oOpa3oBaHMsI BBIOMpAETCS OOYUYAIOIIUMUCS, TUIAHUPYIOUIUMH TMPOIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenne pusuxu (yriyOnéHHBIM YpPOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennaraemerii B mporpamMmme mo (¢uU3MKE MepeueHb Ja0opaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYaJbHBIX
O0COOEHHOCTEN 00yJaronuXCs.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Pasznea 1. Hay4yHblii MeTO MO3HAHUS NPUPOABI.

®dusuka — pyHIaMeHTalIbHas HayKa o npupoje. HayuHslii MeTos1 mo3HaHUs U
METO/Ibl UCCIEIOBAaHUS (PU3NUECKUX SBJICHUM.

OKCHEpUMEHT U TEOpHsl B IpolLecce Mo3HaHus npupoisl. Habmonenue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  u3MepeHus: (U3MUECKUX BEIMYMH (QHATOTOBbIE U LU(POBBIE
U3MEPUTENIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JaTYUKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHMi  (U3MYECKUX  BEIMYMH  (aOCOJIOTHAs U
OTHOCHUTEJIbHAS).

MopnenupoBanue (pU3NUECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJIOE TENO, HUJealbHAasl KUIKOCTb, WACAIBHBIM Ta3, TOUYCUHBIN
3apsa). ['unoresza. @uznueckuil 3aK0H, TPAHUILIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

M3mepeHne cuiibl TOKa M HanOpsDKEHWS B LENH IOCTOSIHHOTO TOKa IIpH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPHUOOPOB.

3HaKOMCTBO C LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mMepeHus
(GU3MYECKUX BEJIMYMH MIPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAaHUYECKOTO JBUKEHUSI.
Cucrema orcuéra.

[Ipsimas u oOpaTHas 3a/la4yl MEXAHHUKHU.

Paguyc-BekTop MarepuasbHOM TOYKH, €ro NPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienune, CKOpoCcTb (CpemHsisi CKOPOCTb, MTHOBEHHAs CKOpPOCTb) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX MPOEKLIUH HAa OCH CHUCTEMbl KOOpPJIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U ITyTH MATEPUATIBbHON TOUYKM OT BPEMEHHU U HX
rpaduku.



CBoOomHOe majeHre. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHe Tena,
OpOILIEHHOTO TMOJ YIVIOM K TOPH30HTY. 3aBUCHUMOCTH KOOPJHMHAT, CKOPOCTU M
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH M BX TpaduKy.

KpuBonuneitnoe  aBuxeHue. JIBukeHue  MaTepuaqbHOM  TOYKH IO
OKPY>XKHOCTH. YTJOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[{eHTpocTpeMuTEIBHOE (HOPMAJIBHOE), KacaTENbHOE (TAHI€HUIUAIBLHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
NBIDKEHUE CHaApsOB, LEMHbIE, IlIecTepéHYaTble W pEeMEHHBbIE Mepeaayu,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mogenbs cucTeMbl OTCU€Ta, WILTIOCTPALUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBH>KCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanust mpeneabHoro nepexojia U u3BMepeHue MrHOBEHHOU CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenue ABMKEeHUS Teia, OPOIIEHHOTO IMOJA YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

Hamnpagienue CKOpOCTH IPHU ABUKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOil CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTEH, TPACKTOPHUM, CKOPOCTEN NBUKEHUS OAHOTO M TOTO K€
TeJla B Pa3HbIX CUCTEMaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydeHne HEPaBHOMEPHOTO ABUIKEHUS C IETbIO ONpEeCHNUsS MTHOBEHHOM
CKOPOCTH.

N3MepeHre yCKOpeHUs MpU NPsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TyTH OT BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBH)KCHUU.

N3mepenue YCKOPEHUS CBOOOIHOTO MaJeHus (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI TaOOPATOPHH).

W3yuenne fABWKEHHS Tenla, OpOIIEHHOTO ToOpu3oHTainbHO. [IpoBepka
TUIIOTE3bl O TIPSMOM MPOMOPIUOHAIBHOM 3aBUCUMOCTH MEXKIY MAbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEJA.

N3ydenne JBHKEHHUS Tella MO OKPYKHOCTH C MOCTOSIHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TEeproaa OOpareHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.



Tema 2. lunamuxa.

IlepBbiii 3akoH Hprotona. MuepumanbHbpie cuctemsl oTcyéTa. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETICHUE,
TIPUMEPHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu Cul.

Bropoi 3axkon HproTOHa 111 MaTepUanbHON TOYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaAIbHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsKecTu. 3aBUCUMOCTh YCKOPEHHUSI CBOOOIHOTO MaJEHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaduyeckoid IMHUPOThL. JIBHKEHUE
HEOECHBIX TEN U UX CHYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH I'yka. Bec Ttema. Bec Ttema, aBmxkymerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Chiia TpEHUS CKOJIBKEHUS W CHIIA TPEHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU JABUKEHUU TEila B
YKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenue. 'mapocratnyeckoe nasienue. Cuia Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: IOUIMITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

Habmroienue nBukKeHUst Tell B MHEPLUUAIbHBIX U HEMHEPLUAJIbHBIX CUCTEMAX
OTCYETA.

[TpyuHLIMIT OTHOCUTENBHOCTH.

Kauenune aByX IMIMHAPOB WIM IMIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUATIBHON CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHUCTBYIONIEH  MPWIOKEHHBIX K Tely CUI C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLUAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO CHII, BOBHUKAIOIIMX B PE3YJIbTATE B3aUMOCHCTBUS TE.

N3mepenune macc no B3auMOIEUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM MOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUSL.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CHJI TIPH JIBYDKCHHUH OpyCKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa I0
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX AehOopMaIivH.

N3yuyeHne NBUXKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTBHIO, IEPEKUHYTOU Yepes
JETKui OJIOK.

N3mepenne koaduimenta TpeHUs Mo BEIUYHHE YIVIOBOro KoddduimeHTa
3aBucuMocTH Frp(N).

HccnenoBanue nBrXeHUs Opycka MO HAKIOHHOM IMJIOCKOCTH C MEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydenne nBUKEHUS IPy3a HA Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTeIbHOE JIBUXKECHHE
TBEpHOro Tejna. MOMEHT CHIIbl OTHOCHUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxeHue Cil, IPUJIOKEHHBIX K TBEpAOMY Temy. LleHTp TspkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIIA.

YcroituuBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpPOWCTBA W TEXHOJOTHYECKHE IPOLECCH: KPOHIITEWH,
CTPOUTEIBHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Hemoncmpauuu.

VY cIi10BUSsL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopmnsie padomuol, npaKmuKym.

HccnenoBanne yciaoBUM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHCcTpynpoBaHue KpOHIUTENHOB U PACUYET CUIT YIIPYTOCTH.

N3ydenne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axkonsl coxpanenusa 6 mexaHuke.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUabHbIX TOYEK. LleHTp mace
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)KEHUU LIEHTPa Macc.

Nmnynbe cuiibl 1 UI3MEHEHHUE UMITYJIbCa Tea.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT ummynbca mMarepuanbHOM TOYKHM. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

PabGoTta cunpl Ha ManoM M Ha KOHEUHOM mepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOUYKH. Teopema 00 W3MEHEHHH
KMHETUYECKOW JHEPTUU MATEPUAIBHOU TOYKH.
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[ToTeHManbHble W HENOTEHIMAIbHbIE CWIbL. [loTeHIManbHAsT 3HEprus.
[TorenuuanbHast SHEPTUS yrnpyro aepopmupoBaHHON NpykuHbI. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM mose. [loreHnumaneHas sHeprus
TeJa B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO Iiapa (BHYTpH M BHE Iapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAs CKOPOCTb.

CBsi3p pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHyuM i1 MACaTbHOM >KUAKOCTH KAaK CIEACTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN SHEPTUH.

TexHuyeckre yCTpOMCTBA M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYypHOE KaTaHHE Ha
KOHbBKax.

Hemoncmpauuu.

3aKOH COXpAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

W3mMepeHne MOITHOCTY CHJIBI.

W3MeHeHne 3HepruM Teia Mpu COBEPIICHUN PabOTHI.

B3auMHbIe mpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIUi IIpH
JEWCTBUM HA TEJIO CUJIBI TSYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, nPAKMUKYM.

M3mepeHnne nMIrysbca Teljia o TOpMO3HOMY ITyTH.

W3mepenune cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIS U MOIIHOCTHU
CHJIBI TSATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI MMITYJIbCA ITPU YIIPYTOM B3aMMOJIEHCTBHH.

N3MepeHne KHHETUYECKOW YHEPTUU TeJla 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAILHON HEPTUU MPYKUHBI ¢ paOOTON CUJIBI
TpEeHUSI.

Omnpenenenue pabOThl CHIIBI TPEHHUS TPHU JABWXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uka 4 TEPpMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJIsIpHO-KMHeTnYeckorn Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JNBWKEHUS W B3aUMOJEWCTBHMS 4YacTHI] BewecTBa. MoJenn CTpOEHUs TIa3oB,
KHUAKOCTEH M TBEPIBIX T€N U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ATHX
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Mozened. Macca u  pa3Mepel MoJekyd (aromoB). KommuecTBo BelecTsa.
[ToctrostnHass ABorapo.

TennmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMepenus. [llkama
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YACTHUIBI
rasza JIBUXKYTCSl XaOTUUECKHU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp Kenbuna). 3akon Jlanbrona. M3omponecchl B
UJcabHOM Tra3e C T[OCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBs3p  MEXIy JaBICHUEM M CPENHEM  KHUHETUYECKOW  DJHEpPrueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJIIPHO-KUHETUYECKON TEOPUH UICAILHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEAHEH
KMHETUYECKOU SHEpPruei MocTynaTeIbHOro TeIIOBOrO IBUKEHUS €€ YaCTHII.

TexHn4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHuEe HaHOMAaTEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OpPOyHOBCKOTO JIBUKEHUS.

Huddysus sxunkocTen.

Mogens onsita llTepHa.

[IputsxeHne MOJIEKyJI.

Monenu KpucTayuIn4ecKuX peméToK.

HabGnrogenue u vcciieqoBaHuE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

HccnenoBanne Tpolecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IPH
TeII000MEHEe MEXKTy Topsiuei U X0JIOTHOM BOJOM.

N3yueHue H30TEpPMUYECKOrO Mporecca (PEeKOMEHIOBAHO HCIOJIb30BaHUE
udpoBoii 1adopaTopun).

N3ydyeHne n30X0pHOTO Mpolecca.

N3yuenune nzobapHOTO mporiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cuctema. 3agaHue BHEUIHUX YCIOBUM JJid
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHelHNe u BHyTpeHHHE napaMeTpsl. [lapameTpsl
TEPMOJMHAMUYECKON CUCTEMbl KaK CpPEIHUE 3HAYEHUS BEIUYUH, OMUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.
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HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJIbHAs — pellakcalus
TEPMOJUHAMUYECKON CUCTEMBI K TEIIIOBOMY PABHOBECHIO.

Mopnens wueanpHOrO ra3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHWIL:
ypaBHeHue MenneneeBa—Kianelipona W BbIpakeHUE JJI1 BHYTPEHHEW SHEPTHUU.
VYcnoBusi MpUMEHUMOCTH 3TOM MOJIEIH: HU3Kas KOHIEHTPALMs YacTHIl, BHICOKHE
TeMnepaTrypbl. BeipaxkeHue Jyisi BHyTPEHHEU dHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBazucraruueckue U HeCTaTUYECKUE MPOLIECCHI.

DneMeHTapHasi paboTa B TepMouHaMuKe. Boruucienue paboThl 1o rpaguky
npoiiecca Ha pV-nuarpamme.

Tennonepegaya  kKak  cnoco0  HM3MEHEHUsS  BHYTPEHHEW  DHEpPruu
TEPMOJMHAMHYECKON  cucTemMbl 0e3  coBepuieHus paboTel. KonBekus,
TEIUIONPOBOJAHOCTD, H3Ty4YECHHE.

KomnuectBo TtemnoTel. TemnoéMkocTh Tena. YAelnbHas H  MOJIIPHAs
TEIUTIOEMKOCTH BellecTBAa. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
ToruBa. Pacu€r kommuecTBa TemoThl mnpu Temionepenaye. I[lonsrtue o0
aanabaTHOM Ipoliecce.

[lepBblii 3aKOH TepMOAMHAMHUKU. BHyTpeHHsAst »sHeprus. KommuectBo
TEIUIOTBI W paboTa Kak Mepbl HW3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoii 3akoH TEpMOJMHAMHUKHA [Ji1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOIUT
eIMHCTBEHHAs afanabara. AOCOIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOAMHAMHMKHA JUIsI HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIepeaTh TEIIOTY OT 00Jiee XOJOAHOTO Telia K 0oJjiee HarpeToMmy 0e3
komneHcanuu (Knaysuyc). HeobpatumMocTh NpUpOIHBIX MPOIECCOB.

[TpuHumer nerctBus TerioBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTUYECKHE acHeKThl UCIIOJIb30BaHUs TEIJIOBBIX ABUraresieid. TeroBoe
3arpsi3HEHHE OKPY KAIOIIe Cpeibl.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE IPOILIECChI: XOJOAMIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpAaTOPHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYCHHE CBEPXHU3KUX TEMIIEPATyp, YTUIU3AIUA «TEIUIOBBIX» OTXOJIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTHIIM3ALUsl OMOOPTraHMYECKOTO TOTTMBA JIJIS
BBIPAOOTKU «TEIUIOBOM» U JIEKTPOIHEPTHUH.

Hemoncmpauuu.

W3meHenune Temneparypsl pu aanadaTuyeckoM pacIIupeHun.

Bo3nymHoe orauso.

CpaBHeHUE yACNIbHBIX TEINIOEMKOCTEN BEIIECTB.
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Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO mpoiiecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKYM.

N3mepenne yaenbHoN TEIIIOEMKOCTH.

HccnenoBanue mporecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aquabaTHOTO Mpoiiecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. McmapeHue u kumeHue. Y JelbHas
TEIJI0Ta MapooOpa3oBaHusI.

HacelllleHHbIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M JABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypPbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

Tépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lmaBieHne W KpucTav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyO6numariusi.

Hedopmanuu tBEporo tena. Pactsokenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacimpeHue XKUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
paciipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpeHHs Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEpTUH B (Pa30BbIX MMEPEXOJIAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHocTtHOEe HaTsDKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie sBienus. J{apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlarutaca.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TeruioBoe pacimpeHue.

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenune. Kurnienue mpy noHM>KEHHOM JTaBJICHHM.

N3mepeHre cuiibl HOBEPXHOCTHOTO HATSKEHHUSI.

OMBITH C MBUTBHBIMU TJIEHKAMH.

CmauunBaHue.
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KanwinsipHsle sBIECHHUS.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHus BIaKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BELIECTBA.

Buaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

N3ydeHnne 3aKOHOMEPHOCTEN UCIAaPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI IIIaBICHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BIIAKHOCTH BO3JyXa M OLIEHKa MaccChl MapoB B
ITOMEIIECHHH.

N3mepenne kodduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTrpoauHaMuKa.

Tema 1. dnexmpuueckoe noie.

OnexTpuzanys Tell U €€ NPOsBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHAJIEKTPUKA W TMOJyHPOBOIHUKH.
DJIEMEHTapHBIN JJIEKTPUYECKUN 3apsi. 3aKOH COXPAHEHUSA DIJICKTPUYECKOIO
3apsna.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Onextpudeckoe noje. Ero neiicTeue Ha 3JEKTPUUYECKUE 3aPsIbI.

HampsokéHHocTh  anekTpuueckoro  noss.  [IpoOnbiid  3apsa. Jluauwm
HaIpsHKEHHOCTH DJIEKTPUIECKOTO 1MoJs1. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO ITOJsA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJid. CBA3b HANPSHKEHHOCTH TOJIA U PA3HOCTH
NOTEHIMAJIOB ISl JIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIMIT CynEepHO3UIINU ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apsbkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsKeHHOro mo o0bémy 1mapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUITOTEHLIIMAJIBHBIX ITOBEPXHOCTEN.

[IpOBOAHUKH B DJIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JvanexTpuku B DJIEKTPOCTATUYECKOM roJe. Jlupnextpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.
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KongeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCATOpA.

[TapannensHOE coenHEHNE KOHIEeHCAaTOPOB. [locmenoBarensHOe COeMHEHNE
KOH/JICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsHKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE BJIEKTPONpPUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS AIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaaH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAIEKTPUIECKOW IPOHULIAEMOCTH.

DHEPrust JIEKTPUIECKOTO MOJIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

OneHka cujl B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHus SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMO/IA.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanustil 31eKmMpuiecKuil mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcioBusL CylmeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 y4acTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh COINPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUIMHBI W IUIOIIAJAM MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONPOTHUBIICHUE BEILIECTRA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pazBeTBi€HHBIX AekTpruueckux mnenei. [IpaBuna Kupxroda.
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Pabora anekrpuueckoro Toka. 3akoH Jxoyns—JIenma.

MONTHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAE/seMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma mid
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KonpeHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHre cuiibl TOKa U HaIPSHKEHMUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTHUBIICHUS MWIMHAPUYECKUX MHPOBOJHUKOB OT JJIMHBI,
IJIOLIAH TOTIEPEYHOr0 CEUECHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

CrniocoObl coeTMHEeHns UCTOYHUKOB Toka, DJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HccnenoBanre CMEMIAHHOTO COETMHEHUS PE3UCTOPOB.

N3mepenure yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HaNpsOKEHUS IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne DJIC 1 BHYTPEHHETO COMPOTUBIICHUS HCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd DJIC raabBaHMUYECKOro 3JI€MEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMBbIKaHUH.

HccnenoBanre pa3HOCTU MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DOnekTpuyeckas MPOBOAUMOCTb  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAS
MPOBOJAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTh COINPOTUBICHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTD.
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DneKkTpudecKuid TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TonynpOBOIHHKMY. CoOcTBeHHass U npUMeCHas IIPOBOJIMMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—N-nepexoaa. [1omynmpoBoIHUKOBBIE TPUOOPBHI.

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsan. Paznmuyneie TMIIBI CAaMOCTOSITENBHOTO paspana. Monnus. [Lmasma.

TexHU4ecKue YCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBass TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHL: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBITUIABKA aJIIOMHUHMS, SJIEKTPOHHAS! MUKPOCKOTIHSL.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papazes.

W ckpoBoii paspsa M NpOBOJAUMOCTb BO3yXaA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYTIPOBOJHUKOB.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue anextposusa.

N3mepeHnne 3apsiaa OJHOBAJIEHTHOTO UOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphbl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTHKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U IU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AGCOIOTHBIE U OTHOCUTEJIbHBIE TIOIPEUTHOCTH U3MEPEHUN (PU3UYECKUX BEJUUMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHMH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3MUecKux BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesknpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yrayonénHoro ypoBHs B 10 kiacce
OCYULIECTBIISIETCS C YUETOM COJEPKATEIIbHBIX MEKIIPEAMETHBIX CBA3EH C KypcamH
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnole nonamus, C6A3AHHbIE C USYUECHUEM MEMO008 HAYYHO20
no3HanuA: SBICHUE, HAy4YHbIH (akT, runoresa, (pusnyeckas BEIUYMHA, 3aKOH,
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Teopusi, HAOIIOACHHUE, DKCIEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, N3MEpPUTENbHbIE TPUOOPHI, UPpOBas 1adbopaTopus.

Mamemamuka: peumieHue cuUcTeMbl ypaBHeHuid. JluneitHas ¢yHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU MpHupoae, Auddy3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPYXKaroIlel Cpe.sl,
yTUIN3auusg OHOOPraHMYECKOro TOIUIMBAa JUIs BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHHUE U KAlMJUISIPHBIE SBJICHUS B IIPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHUE AaTOMOB M MOJEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, XKHUJIKHE KPUCTAJUIbI, SJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

TI'eozpaghua: BaxxHOCTh BO3AyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
y4€T CyXOro M IKUAKOTO TpPEHHUSI B TEXHUKE, CTATUYECKUE KOHCTPYKIHMU
(KpOHIITEWH, peméryaTble KOHCTPYKIIMHK), UCTIOJIb30BAaHME 3aKOHOB COXPaHCHHSI
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHUE), IBHUTaTeb BHYTPEHHETO
CropaHus, napoBas TypOHHa, ObITOBOW XOJOJUIBHUK, KOHIULIMOHEP, TEXHOJIOTUH
NOJlyYE€HUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOTYTPOBOIHUKOBEIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKA.

Tema 4. Maznummnoe noge.

B3auMonencTBue TOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe 1mone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEU. JIMHUY MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJsie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJIb. JIBH>KEHHE 3apsHKEHHOW YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

MaruautHoe nosne B Bemectse. DeppoOMarHeTUKH, Napa- U TUAMAarHETHKH.
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TexHuueckue YCTPOfICTBa N TCXHOJIOTMYCCKHC IIPOLCCChI: IMPUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YaCTHIL.
Hemoncmpauuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MarHUTOB.

Kaptrna nrHMI MarHuTHOM MHYKIMH TOJIS IJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIKA C TOKOM.

B3anmoeiicTBruEe IBYX IPOBOJITHUKOB C TOKOM.

Cuiia Ammnepa.

[eiictBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOnroienne nBuKeHuUs MmyyKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanrie CBONUCTB PeppOMArHETUKOB.

HccnenoBanre AeMCTBUSI IOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenune cuiibl AMmrepa.

N3ydenne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIbI TOKA.

OnpeneneHne MAarHUTHOM MHAYKIIMK HA OCHOBE U3MEPEHUS CUIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKyu.

SlBneHue DNEKTpOMAarHUTHOW MWHAYKUMU. IIOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC wuHAyKIMU. 3aKOH 3JIEKTPOMAarHUTHOM WHAykuuu Dapajes.
Buxpesoe anektpuueckoe none. Toxku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABMKYLIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyktuBHOCTh. KaTymika HWHAYKTUBHOCTM B I1I€MM TOCTOSHHOTO TOKA.
SBnenue camonnaykuuu. I1C caMOUHIYKIINH.

DHeprusi MAarHUTHOTO TIOJIST KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M TEXHOJOTMYECKHUE MPOUECChl: HMHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIllUTa OT JICKTPU3ALMK TEJ MPU JABUKEHUU B MArHUTHOM TOJIe
3eMJIu.

Hemoncmpauuu.

HabGmronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKIIWU.

HccnenoBanne 3aBucumoct OJ[C MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.
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IIpaBuiio Jlenna.

[Tamenrie MarauTa B aJlOMUHUEBOM (MEeIHOMW) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumMocTd JJ1C caMOMHAYKIUMU OT CKOPOCTU MU3MEHEHUS
CUJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

HccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOW UHIYKIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHUS] CAMOUHIYKIIHH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pasznea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonmnyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHMsSI MEXaHUYEeCKON sHepruu). BriBoj
JMHAMUYECKOT0 OMHUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amvmntyaa U ¢asza konebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora koneOanuid. Ilepuon Manabix CBOOOJHBIX KoJieOaHUIA
MaTeMaTH4eckoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHy)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHuss Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJeOaHul rpy3a Ha HUTH OT
aMILTATYIBI.

HccnenoBanune 3aTyxarmux KoiaeOaHuii 1 3aBUCUMOCTH Mieproa CBOOOHBIX
KOJICOaHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyiebaHUM Tpy3a Ha MACCHUBHOM TMpPYXKUHE C LEJbIO
dhopmMupOoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPY>KMHHOTO MasiTHUKA.

3aK0H COXPAaHEHUS YHEPTUH MPU KOJICOAHUAX TPpy3a Ha MPYKUHE.

HccnenoBanue BHIHYKIECHHBIX KOJICOAHUIA.

Habnronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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W3mepenne mnepuona CBOOOAHBIX KOJIEOAHHM HHUTAHOTO U MPYKHUHHOTO
MasTHUKOB.

W3ydeHne 3aKOHOB JIBIKEHUS Tella B X0JI€ KOJIeOaHH Ha yIIPYTroM TO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MPYKMHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHummuosie KoJ1€0aHUAL.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyna Tomcona. CBsA3b aMILTUTYIbI
3apsja KOHAEHcaTopa C aMIUIMTYJ0M CHJTbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JEHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA W HANpsDKEHHS TMpU PA3IMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJIEHCAaTop M KaTyllKa
VMHIYKTUBHOCTH B LIE€NM CHUHYCOWJAIBHOIO IEPEMEHHOIO TOKa. PEe30HaHC TOKOB.
Pe3onaHc HanpsbkeHUi.

Wneansubiii  Tpancopmatop. IlpomsBoacTBo, mnepeaadya W NOTpeOsICHHE
DIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IpU MPOU3BOACTBE 3JeKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHruecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUM JIEKTpOIepeiay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHU .

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJIEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuuiorpaMMbl JJIEKTPOMAarHUTHBIX KOJI€OaHUI.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbiHyX/I€HHbIE CUHYCOUJAbHbIE KOJICOaHUSI.

Pe3uctop, KaTyika MHAYKTUBHOCTH M KOHJIEHCATOp B LIETH IEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJAEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.
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Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit skcnepumenm, nabopamopmusie padomuol, npaKmuKkym.

N3yuenue tparnchopmaropa.

HccnenoBanre MEPEMEHHOTO TOKA 4Yepe3 IMOCIEA0BATEIbHO COCAUHEHHBIC
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 3;1eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanre padOThl HCTOYHUKOB CBETA B LIEMHU NEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNIHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCIOBUA HMX pacnpocTtpaHeHusi. llomepeunbie u
MpPONOJbHBIE BOJHBL. llepron, CKOpOCTh pacmpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHMX BOJIH: OTpa)XCHHE, MpeloMJIeHUE, MHTephepeHIus U
U pakius.

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymMoBO€ 3arpsi3HEHUE OKPYIKAOLIEH CPEIBI.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKArOLIE Cpe.ibl.

TexHuyeckne yCTpOMCTBa M MPAKTUUYECKOE TMPUMEHEHUE: MY3bIKaIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-nieup,
yJIbTPa3BYyKOBasl TUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Jemoncmpayuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEUYHBIX U MPOA0IbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGntonenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenune nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI pe30HaHC.

CBoiicTBa yIbTpa3ByKa U €ro NpUMEHEHUE.

HabGniogenue cBsI3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOMN KoJeOaHUM.

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, TOJSIpU3als, udpaKius, HHTephepeHITHs.

Oo6napyxeHue nHPPAKPaCHOTO U YIbTPAPHOIECTOBOTO U3ITyICHHM.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.
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N3ydenne napameTpoB 3ByKOBOM BOJIHBI.

N3ydenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OTpakeHusi cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cdepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHusl. OTHOCUTENBHBIN MOKAa3aTelb NpesioMiieHUs . [I0CTOSHCTBO 4aCTOTHI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nyueit B npusme. [ducnepcust cera. ClioxHBIA cocTaB O€lI0ro CBeTa.
IBer.

[TomHOe BHyTpeHHEee oTpaxkeHue. [IpenenpHblii yroy MmojHOro BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHkKas JuH3a. DOOKyCHOE
paccTOSIHUE M ONTHYECKass Cuila TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epuyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
MOKA3aTes MPETOMIICHUS.

@opmyJsia TOHKOW JIMH3BL. Y BEIMYECHUE, TABAEMOE JIMH30M.

Xoa Jyya, NpOWENIIETO JMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuueckor ocu. IlocTpoenne wu300paXeHU TOYKM W OTpe3Ka NpPsIMOM B
COOMpAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAX.

OnTuueckue npudopsl. Paspemaromas cnocodHocTs. ['1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HUHTEphEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepnl KiIacCMYECKHUX
UHTEP(PEPEHITMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HAOIIOICHUS
[NIABHBIX ~MaKCUMYMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PAKIIMOHHYIO PEIMIETKY.

ITonmsapu3zanus csera.

TexHudeckue yCTpPOWCTBA M TEXHOJOIMYECKUE IIPOLECCHI: OYKH, JIyIa,
nepuckon, QoroamnmapaTr, MUKPOCKOI, TMPOEKIIMOHHBIN ammapar, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.
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HccnenoBanrie npeioMIeHUs CBETA.

Ha0nronenue noJiIHoro BHyTPEHHETO OTpakeHusi. Mojienb CBETOBO/IA.

HccnenoBanre xoJa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMapalieNbHYIO
IJTACTUHY U MIPU3MY.

HccnenoBanre CBONCTB M300pKEHUH B JIMH3aX.

Mopenu Mukpockona, TeJIecKona.

Hab6mronenune naTepdepeHinm cBera.

HaOmronenne 1BeTOB TOHKUX TUIEHOK.

HabGmronenune nudpakiuu cBera.

N3ydenne nudppakiiMOHHON peIETKH.

Habmonenne nudppakiimOHHOTO CIEKTpA.

HaGmronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MOISIPOUIOB JIJISl U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuii 3xkcnepumenm, nabopamopusie padomaol, NPAKMUKYM.

N3Mepenue nokasarens NpeoMICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHMSI OT BellecTBa (Ha
pUMEPE KUJIKUX JTHH3).

N3mepenne PoKyCHOro pacCTOSIHHS pacCEUBAIOIINX JIUH3.

[Tonyuenue n300pakeHusl B CUCTEME U3 MIOCKOTO 3€pKajia U JIMH3BI.

[Tonyuenne n300pakeHusl B CUCTEME U3 ABYX JIMH3.

KoHcTpynpoBaHue TeIECKONMUYECKUX CUCTEM.

Hab6monenue nudpaxium, nHTepdEpEHIINN U TIOJIAPU3AIIH CBETA.

N3ydenne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPUKA.

N3ydenne naTepdepeHIINY JIa3epHOTO U3IYYEHUS Ha IBYX IIEISIX.

HaGmronenue aucnepcum.

HabGmronenue u uccnenoBanue AMPPakImOHHOTO CIIEKTpA.

N3mepenue IiMHbI CBETOBOM BOJIHBI.

[TonydeHue criekTpa W3JIydyeHHUs CBETOJMOA MPH MOMOIIU AU(PPAKIIMOHHOM

PELIETKH.
Pazges 6. OcHOBBI cIeIUAJIBbHOM TEOPUU OTHOCHUTEJIbHOCTH.
['panuubl  NPUMEHMMOCTHM  KJIAcCMYecKoM  MmexaHuku.  [locTymnatel

CIIELIMAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
YcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTUs
MTOKOS.
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TexHuyeckrue YCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYTHUKOBBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

YYeHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue MMIyJbca W DHEPIUM  PEISATUBUCTCKUX  dYacTuil (1o
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznen 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3NIydYeHHE (M3JIydeHHEe aOCONIOTHO YEPHOTO Tena).
3akoH cMmemenus Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPTUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. Cronerosa. 3akonsl ¢hoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanunay Gororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [IaBJIIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXKawllyr MoBepxHocTh). Ombiter I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. JnuHa BosHbl 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3aluu JABWXKYyIeWcsa vactuubl. KopmycKymsipHo-
BOJIHOBOM Jyanu3Mm. [{udpakiius 31eKTpoHOB Ha KpUCTAIIaX.

Crneunduka uzmeperuit B Mukpomupe. COOTHOLIECHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHHYeCKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOMO/.

Hemoncmpauuu.

®oTo3(PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3ak0HOB BHEIIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYIPOBOJHUKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CHJTBI TOKA Y€Pe3 CBETOIUO] OT HAMPSIHKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HKCCIENOBAHUIO CTpOoeHUsi aroMa. I[lnmaHerapHas monenb aroMa
Pezepdopna.

[Toctynatel bopa. U3nyuenue u nornomienrne GOTOHOB MPH MEPEXOAE aToMa
C OJIHOTO YPOBHS dHEPTUU HA JPYTOM.
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Bunel ciexktpoB. CekTp ypoBHEN SHEPIUU aToMa BOJIOPOA.

CrnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopra.

Habnronenue JIMHeWYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI JJa3€pPHOTO U3TYUYCHHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaAKMUKyM.

HaGmroienue iuHe4aToro crnekTpa.

HccenenoBanne CrieKTpa pa3peKEHHOTO aTOMapHOTO BOJAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Dusuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,

Hyxknonnass moxens sanpa [eiizenOepra—MBanenko. 3apsa sapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aubda-pacnaj. OJIEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBoOICTBa MOHHU3UPYIOLIETO H3JyYEHMs. BiusHME paIMOAKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbli POH n3inydenus. JJozumerpusi.

DHeprus CBs3M HYKJIOHOB B sipe. Snepubie cuibl. Jledext maccer sapa.

Anepurie peakiuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonae! perucTpanyy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTAIbHbIE B3aUMOJCUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenne o CtangapTHO Moaenn. KBapk-TiitooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CraHgapTHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EauHcTBO Qu3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHask ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopruie padomeol, npaKmuKym.

HccnenoBanre TpEKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTOIb30BAaHUEM JI03UMETPA.

N3yuenue noriouieHus OeTa-4acTUl] aTFOMUHUAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUIUKH.
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Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHoMuH. IIprMEeHUMOCTh 3aKOHOB (U3MKK s OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HCcaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEaTMOC(EpHass aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Besnus, sSpKue 3BE3ABI, IUIAHETHI, UX BHIUMOE
JIBUKCHUE.

CoJsiHeuHas cucTema.

Counnue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHeprun CostHIA U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CieKTpajabHbIN KJIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEIBHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — Hama I'amaktuka. [lonmoxenne m amwxkenue CoyHUA B
["anmaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbl. UEpHBIE ABIPHI B sSApPAX
TraJIaKTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PeMKTOBOE M3ITyUEHHUE.

Macmrabnas crpyktypa Beenennoid. MeTaranakTuka.

Hepeménnple mpooieMbl aCTPOHOMUMU.

Yuenuueckue navnwoenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHUSI HeOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JIaTy: OCHOBHBIE cO3Be3ausd CEBEpHOro MOJylIapus MU SIPKUE
3BE3ILI.

HaGmonenuss B Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEHM U 3BE3IHBIX
CKOILJICHUU.

DOu3nvecKuil NPAKTHKYM.

Cnioco0bl n3MepeHus: (U3NYECKUX BEIMYUH C UCIOIb30BAaHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTENIHHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIIOTHBIC U OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPEHUN (HU3NISCKUX BEIUUINH.
OneHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3MUecKuX BETUYHMH, NPOBEpKAa MPEHJIOKEHHbIX TUNoTe3 (BbIOOp u3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYM).

O0o0maromee NOBTOPEHHUE.
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O06o001enne u cucTeMaTH3ausl CoAepKaHus pa3enoB Kypca «MexaHukay,
«MonekynsipHas puznka U TepMOIUHAMUKA», « DIEKTpoAuHaMHKay, «Komebanus
U BOJHBD», «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busmnKay, « IIEMEHTBI aCTPOHOMHUH U aCTPODU3UKIY.

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAay4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMCATEIbHOM,
CUCTEMATU3UPYIOIICH,  OOBSCHUTECIIBHOM U  TMPOTHOCTHYECKONW  (YyHKITUH
busnyeckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3nUYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpA B OOIIEM PSITY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOJIE.

MexnpeameTHbie CBA3M.

WUzyuyenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OMOJIOTUH, XUMUHU, TEOTrpapuu U TEXHOJIOTUH.

Mesicnpeomemnole noHAmMUA, C6A3ZAHHbBIE C USYUEHUEM MEMO008 HAYUHO20
NnO3HaHUA: FBICHHE, HAay4HbId (DAKT, rumoresa, (u3MUecKas BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelUIEHUE CUCTEMBl YpaBHEHUW. TPUTOHOMETPHUUYECKHUE
(GyHKLIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTOJBHHUKOB,
oTpeJIesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

Buonozcus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoyieOaTeabHbIC
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH TIIPpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEH  Cpensbl,
yJIbTPa3ByKOBasl JHAarHOCTMKAa B MEIWLHMHE, OINTHYECKHE SBIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIIMYECKAs! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAIUIMYECKON pEIIETKH, CHEKTPaIbHBINA
aHasus.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
(boToChEMKA 36eMHOM OBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTpOJIBUTaATENb SIKOOU, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIUOHHAs Ieyb,
JMHUN 3JIEKTponepenad, 3JEKTPOABUraTelb, pasap, paaAuoNpUEMHUK, TEIEBU30D,
anteHHa, teiepoH, CBY-meuyb, ynpTpa3ByKOBas JIHArHOCTHKAa B TEXHUKE,
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POEKLMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJTHEYHasi OaTapesi, CIyTHUKOBBIE
IPUEMHHKH, JIEPHAsA DHEPTETHUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.
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[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VYJIbTATEI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalWi, TO3UTHBHBIX BHYTPEHHHUX  YOEXKIECHHI, COOTBETCTBYIOIINX
TPaJULIMOHHBIM IEHHOCTSM POCCHUHCKOTO OOUIECTBa, pPACIIMPEHHUE >KU3HEHHOI'O
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’KIAHCKOI0 BOCIIMTAHMSA:

e C(OpMUPOBAHHOCTh TIpPaXJAHCKOW  MO3MIMH  OOydarolIerocss  Kak
AKTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCUICKOTO OOIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO ACSATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, Yy4yacTBOBaTb B CaMOYIpaBIEHWH B  00pa30oBaTEIbLHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIBHBIMM HWHCTUTYTAMH B
COOTBETCTBHUHM C UX (PYHKLIMUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPHOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH UJICHTUYHOCTH,
NaTPpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTH OLEHWBATH CUTYalMIO U IPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTONYHUBOIO OYIyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:
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UHTEpEC K pa3uyHbIM chepam npopecCHOHATbHON AEITETbHOCTH, B TOM
YHUClie CBSI3aHHBIM ¢ (U3UKOW U TEXHUKOW, yMEHHE COBepUIaTh
OCO3HaHHBIN BBIOOp Oymyiiel nmpodeccun U peaan30BbIBATb COOCTBEHHbBIE
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3OBaHUI0 M CamMOOOpa30BaHUIO B
o0nacTu (PM3HUKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpPbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYUIIECTBJICHHUE ACHCTBUN B OKpyXKalolled cpene Ha
OCHOBE 3HAHUS 1eJIel YCTONYMBOIO Pa3BUTHSI UEJIOBEUECTBA;

pacuIMpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HANpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O TIO3HAHMUA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3y4YeHUs1 (PU3MKHU OCYIECTBIATH MPOEKTHYIO U HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENbHO  (OopMyNIHUpOBaTh M aKTyaJIH3UpOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHUS MPOOJIEMBI ¢ YIETOM aHaTN3a UMEIOITUXCS
MaTE€pHUaJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pPEe3yJIbTATOB LIESM, OLIEHUBATh PUCKU ITOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCIOBHUSIX PEATBHOTO,
BUPTYAJIBHOTO U KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
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BJIa/I€Th HAy4YHOH TEPMUHOJIOTHEH, KIIFOUEBBIMH MOHATUSMU U METOJAMHU
buznueckoil HayKu;

BJaJIeTh  HaBBIKAMU  Y4eOHO-MCCIENOBATENbCKOW M MPOEKTHOU
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHs 3agad  (U3UIECKOTOo
CoJepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAJIeTh BUAAMH JACSITEIPHOCTH MO TOJYYEHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
bu3uKy;

BBISIBJISITH TIPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3a/1ady,
BBIIBUTATh THUMOTE3y €€ pelIeHus, HaxOAuTh apryMEHThl IS
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelLIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (OPMYJMPOBATH COOCTBEHHBIE 3a7aud B 0Opa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYyl0 00JacTh
KU3HEICSATEIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJIEH, MPEJIaraTh OPUTHHAIBHBIE TOAXO0bI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmaunmeii:

BJIa/I€Th HaBbIKAMHU MOJIydyeHUs MH(pOpMaluuu (PU3HUECKOrO COJEp KaHUs
U3 HCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIBHO OCYILIECTBIATH IOMCK,
aHalM3, CUCTEMATU3AIMI0 M WHTEPHPETALHI0 HH(POpPMALMU Pa3IUYHBIX
BUJIOB U ()OPM TMPEACTABICHUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUSA B Pa3IMuUHBIX (opMaTax ¢
y4€TOM Ha3HayeHUs WHGOpPMalKMKW M IEJeBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3YyaTU3ALUH.
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KoMMmyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1elCTBHA:

OCYIIECTBISITH OOIIEHHE Ha Yypokax (U3UKK U BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacrno3HaBaTh MPEINOCBUIKM KOH(DJIMKTHBIX CHUTyallMii U cMsryarhb
KOH(JIMKTHI;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HUCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W HCHOJb30BaTh  NPEUMYILIECTBA  KOMAaHIHOM U
VHAMBUIyaJIbHON pa0oThI;

BbIOMpaTh TEMATHUKYy U METOJbl COBMECTHBIX ACHCTBHHA C ydu€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIBHOCTH, OPraHU30BBIBaTh U
KOOPAMHUPOBATh JEHCTBUS MO €€ JOCTHIKEHHMIO: COCTaBJIATH IUIaH
JEHCTBUM, pacpeensaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, 00CYX/1aTh
PE3yNbTaThl COBMECTHON PabOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJaJa M KaXJOT0 YJYacTHHKA KOMAaHJIbI B
o0 pe3yJIbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBbIE€ IPOEKTHI, OLIEHWBATh HJEU C MO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTUBHOE CTPATETHYECKOE TOBEIECHHUE B Pa3IMYHBIX
CUTyalusiX, MpPOSBISATH  TBOPYECTBO M BOOOpaxkeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpCAJbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILECTBIISITh  MTO3HABATEIBHYIO  JIEATEIIBHOCTh B
obsacth (U3UKA UM AaCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U
dbopmMyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KaU€CTBEHHBIX
3a/1a4, TJIaH BBITIOJIHEHUS MPAKTUYECKOW pabOThl C YUETOM HMMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacmMpATh paMKH  y4eOHOTO TpeIMeTa Ha  OCHOBE  JIMYHBIX
MPEANOYTCHUM;

JeJaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JIPYAMIMH B 00JIacTH
(Gu3MKHM, TOCTOSHHO TOBBIIATH CBOM 00pa30BaTENIbHBIA M KyJIbTYPHBIN
YPOBEHb.
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CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBBI B IESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPILIAEMBIX JIECTBUI M MBICIUTEIbHBIX MPOILECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

UCIIOJIB30BaTh TPHUEMBI pedieKCHu MJisi OICHKA CUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUSA IO HX
CHMKEHMUIO;

MIPUHUMATh MOTHBBI M ApPryMEHTHI JIPYTMX IPU aHAIU3E PE3yIbTATOB
JIESITCIIbHOCTH;

MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHMMATh MOTHBBI M ApPryMEHTBI JIPYTHX NpPU aHAIN3€ PE3YJbTATOB
JIESITCIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mpomecce mocTHXEHUS JMYHOCTHBIX PE3YyIbTAaTOB OCBOCHHUS MPOTPAMMBI I10
bu3uKke U1 YpOBHS CpeaHEro oOImero oOpa3oBaHHS y OOydYaroIIuXCs

COBEPILICHCTBYETCS HMOITMOHAJIbHBIN UHTEJIEKT, MpEANOIararonuii
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHWsA,  BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE

HYMOIIMOHAIILHOE COCTOSTHUE, BUICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBAHUS, BKIIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCI K
OMOIMOHAJIEHBIM HM3MEHEHUSIM W TIPOSIBIISATH TMOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIUU, BKIIIOUAIONICH CTPEMIICHUE K JOCTHUKEHUIO TEIH
U yCIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATh, UCXOIS U3
CBOMX BO3MO>KHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH  CIIOCOOHOCTh IMOHHMMATh  AMOIIMOHAJILHOC
COCTOSIHUE JpPYTHX, YUYWTHIBATH €ro TpPH OCYIIECTBICHUM OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIBHBIX ~ HABBIKOB, BKJIFOYAIONIUX  CIIOCOOHOCTh  BBICTpaWBaTh
OTHONIICHUS C JAPYTHMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemiaTh KOH(QIUKTHI.

[MPEJAMETHBIE PE3VJIbTATBI

35



K xonuy oOyuenuss B 10 knacce npeaMeTHbIE pe3ylbTaThl Ha YIrIIyOIEHHOM
YPOBHE JTOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHarOIIUXCSI YMEHHM:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
HKOJIOTUYECKOM, COIMaJIbHOM M JATHYECKOM cdepax esTeIbHOCTH
4eJIoBeKa, POJib U MECTO (M3UKU B COBPEMEHHON HAay4YHOU KapTHHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOIIeH, OOBSICHUTEIBHOH U
MPOTHOCTHYECKOW  (PYHKIMH  (QU3MYECKOM TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOJAMHAMHUKHU, POJb (HU3UUECKON TEOPHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENed (Quanyeckux Ten u
IPOLIECCOB (SIBJICHUI): WHEpIMAIbHAs CHCTEMa OTCYETa, a0COIIOTHO
TBEpIOE TEJO, MAaTEpHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE mMajJieHue, abCoNIOTHO ymopyras nedopmanus, abCONIOTHO
yHOpyroe 1 abCOIIOTHO HEYNIPYroe CTOJIKHOBEHMSI, MOJEIHU I'a3a, )KUJIKOCTH
U TBEPAOro (KPUCTAIIMYECKOTO) TeNa, UICadbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE TI0JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOMIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANM3UPOBaTh M OOBACHATH MEXAaHUYECKHE MPOLECCHl U SBJICHUA,
UCIIOJIb3YsI OCHOBHBIE TIOJIOKEHHS U 3aKOHbI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJTbl KHHEMATHKH PaBHOYCKOPEHHOTO
JBUKEHMsI, NpeoOpa3oBaHus ['amwiies 1Jis CKOPOCTH U IEpeMelIeHHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUs, 3aKOHBI COXPAHEHUS UMITYyJIbCA U MEXAHUYECKOU
DHEPruH, CBSI3b Pa0OTHI CUJIbI C U3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBHSI pPAaBHOBECUS TBEPAOrO Tena), MHPU OTOM  HMCHOJIB30BAaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: IIpeoOpa3oBanuii ['anumes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHUS HMIYyJbCa U
MEXaHHUYECKON IHEPTUH, 3aKOHA BCEMUPHOT'O TSATOTEHHS;

aHAM3UPOBATh M OOBSICHATH TETIJIOBBIC MPOIIECCHI U SBJICHUS, UCTIOIB3YS
ocHoBHble moJokeHHs MKT u 3akoHBI MOJEKYJISIpHOW (UBHKH U
TEPMOJUHAMHUKU (CBSI3b JIABJICHMS] HWJCAIBHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBUKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETHYECKOU
DHEPIrUueH TEIJIOBOTO ABMKEHMS €T0 4acCTHULl, CBA3b JABJICHUS UACAIBHOTO
raza C KOHLEHTpAallMEM MOJIEKYJd M €ro TeMIEPaTypoH, YypaBHEHHE
MenneneeBa—KnamneipoHa, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
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COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HMCHOJb30BATh
MaTeMaTU4YeCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHS
IIPUMEHUMOCTH ypaBHeHUsA MenaeneeBa—KiranenpoHa,

aHAIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SBJICHHS, MCHOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI 3JEKTPOJMHAMUKHU (3aKOH COXpPAaHEHUS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIMAIBHOCTh
ANEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYHEPIO3ULMH 3JIEKTPUUECKUX
MOJIEN, IPU ATOM yKa3blBas yCIOBUS NPUMEHMMOCTH 3akoHa Kysona, a
TaKXe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM 1enu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apazes i 31eKTpoIu3a);

ONMKCHIBATh (PU3NYECKHUE MPOLIECCHl U SIBICHUS, HMCHOJb3YysS BEIUYUHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJICHUE, NOTCHUUAIbHAS DJHEPTUsl, KUHETUYECKas
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CHJIa TSKECTH, CHJIa YIPYTOCTH, CHJIA TPEHHS, MOIIHOCTD,
DHEPrus B3aUMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
9HEprus ynpyroi jgedopmarui  MpPYXUHBI, KOJUYECTBO TEIIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
JHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACaJIbHOIO rasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JBUTATEJIS; IEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO MOJIs,
HaNpspKEHHOCTh TOJIE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME M B JUAJIEKTPUKE, MOTECHLIHAI 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHLUMANOB, JJEKTPOJBIKYLIas  CHJa, CUJa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJICHCATOpa, COMNPOTHBIICHUE yYacTKa LENH C TMOCIEIOBATEIIbHBIM U
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO MOJIS
KOHJIEHCATOpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBecHe, OPOYHOBCKOE NBIKEHHE, nuddy3us, ucrnapeHue,
KUIIEHUE W KOHJICHCALIMS, TIJIaBJICHUE U KPUCTAILIU3alsl, HAPABICHHOCTh
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKON BETMYUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pE3yJbTaThl MOTYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpapUKOB € Y4YETOM
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aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBedaroled TpeOOBaHUSIM 3ajaud,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANIM3UPOBAaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOIbl PEIICHUS C
y4ETOM MOIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJICHUI ¢ ONOPOI Ha N3yUECHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATLHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;
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NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEPKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHBIX HMCTOYHHUKOB, KPUTHUECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMAaTPUBAEMO MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il knacce mnpeaMeTHbie pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Yy 00YUAIOIINXCSl YMEHHI:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COIIMAJIBHON M 3TUYECKON cdepax AesTEIHbHOCTA YeJIOBEKa, POJib U MECTO
(GbU3UKM B COBPEMEHHOW HAy4yHOW KapTHHE MHUpA, POJIb ACTPOHOMUU B
MPAaKTUYECKON  JEATETLHOCTH 4YeJOBeKa M JalibHEeWIIeM Hay4Ho-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMUCATEIbHOW, CUCTEMATU3UPYIOIIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOAMHAMUKH, CHEHHUAIBHOM TEOPUU OTHOCUTEIBLHOCTH, KBAHTOBOM
¢bu3uku, poib (puszmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHHUI O
bu3nUecKoil KapTUHE MHUpa, MeCTO (PU3MUYECKOM KapTHHBI MUpa B 00IIEM
pSIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUN O IPUPOJIE;
paznuyaTh YCJIOBHS TPUMEHHUMOCTH Mojeled (U3UYECKUX Tel |
MPOIIECCOB  (SIBJICHUM): OJHOPOJHOE DJICKTPUUYECKOE U  OJHOPOJIHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUs, MAaTEMaTUUEeCKUN MasTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJieOaTeNbHbIN KOHTYD, TOHKAS JIMH3a, MOJICJIel aToMa, aTOMHOTO Si7jpa |
KBaHTOBOM MOJIC/IM CBETA;
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pa3nuuaTh yClIOBUSL (TpaHUIbl, OOJNACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBAaTh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ys OCHOBHBIC IIOJIOKEHUSI U 3aKOHBI DJJIEKTPOAUHAMUKH U
CIECUUAIIBHOW  TEOPUM  OTHOCHUTEJIBHOCTH  (3aKOH  COXpaHEHUSs
NEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIWHU, npaBuwio Jlenma, cBsizp  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE JJEKTPUYECKOM IIEMU CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJIaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTU DUHIITEITHA);

aHAJIM3UPOBATh M OOBSICHATH KBAHTOBBIEC MPOIIECCHI U SBICHUS, UCTIOIB3YS
IOJIO)KEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OUWHINTEHHA  AJiA
dorordpdekra, mepBeld U BTOpod moctynatsl bopa, npuHUIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3NUECKHE IPOLECChl U SIBICHUS, HCIOJIb3Yysl BEIUYMHBI:
HANPsHKEHHOCTD AJIEKTPUYECKOTO TOJISI, MOTEHLIUAJ 3JEKTPOCTaTHUECKOTO
NOJIsI, Pa3HOCTh MOTEHLUUANOB, OAJEKTPOIABIKYIIAs Cuila, WHAYKIUSA
MarHUTHOTO TIOJIsI, MarHUTHBIA TOTOK, cuja AMIiepa, MHIYKTUBHOCTb,
AJIEKTPOJIBIKYILAsl CHJIa CAMOMHAYKLMH, SHEPTUs MArHUTHOTO IOJIs
OPOBOJHUKA C TOKOM, PEISTUBUCTCKUN MMITYyJIbC, MOJHAS DSHEPIUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPT Ul CBSA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUs  (PU3NYECKHX  SIBJICHUMA:
AJIEKTPOMAarHuTHasi MHAYKLHWS, CAMOMHIYKIUS, PE30HAHC, UHTEppEepeHLIns
BOJIH, Judpakuus, JOUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)xKeHHE,
dboroanektpuueckuit 3¢dext (dhororddekr), ambda- u Oera-pacmaabl
saep, TaMMa-u3nydeHue saep, (GU3NYECKHue MPUHIUIBI CIEKTPaIbHOTO
aHaju3a v paOoThI Jia3epa;

OTIpPENENATh HANpaBlIEHWE WHAYKIMM MarHUTHOTO TOJS MPOBOJHHKA C
TOKOM, cHJjIbl Amniepa u cuiibl Jlopenia;

CTPOUTH U300pakeHne, CO3JaBaeMOe MJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €TO XaPAKTEPUCTUKU;

IPUMEHATH OCHOBOIIOJIATalOIINE AaCTPOHOMHUYECKHE IMOHSATHS, TEOPUU U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpelie; IBUKEHUs HeOECHBIX TeJ, 9BOJIOLNHU 3BE3 U BeenenHol;
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OPOBOANUTH HCCIEAOBAHHWE 3aBUCHUMOCTEH (M3MUECKUX BEJIUYHUH C
UCIIONb30BAaHUEM TMPSMBIX HM3MEPEHMI, TMpPU H3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yJbTaThl TMOJYYEHHOW 3aBUCHMOCTHU
bu3nueckux BEIUYMH B BHUAE TIpadukoB ¢ y4ETOM aOCOJIIOTHBIX
NOTPENIHOCTe  W3MEpPEHUi, JelaTh  BbIBOABI 10  pe3ysbTaTam
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MNPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTH OMBITHI MO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATh
AKCIIEPUMEHT, COOMPATh SKCTIEPUMEHTAIIFHYIO YCTAaHOBKY, aHAJTM3UPOBAThH
MOJly4YEHHBIE PE3yNbTaThl W JeNaTh BBIBOJ O CTaTyce MpenIoKEeHHOU
TUIIOTE3bI;

OIKCBHIBaTh METO/bI MIOJIYUYEHHUS HAYYHBIX aCTPOHOMHUYECKHUX 3HAHUMU;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUIN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemarh pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESBHO 3a/IaHHOM
(bu3MUecKol MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
dusznyeckne MoJeNu, OTBEYarolue TPeOOBaHUAM 3aJaud, MPUMEHSTH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUi
OpU  HCMOJb30BAaHUM MaTeMAaTUYECKUX METOJIOB pEIIeHus 3ajad,
IPOBOAUTH Pacu€Thl HA OCHOBAaHMM MMEIOLIUXCS TaHHBIX, aHAJIU3UPOBAThH
PE3yNBTAaThl U KOPPEKTHPOBATH METOIBI PEIICHUS C YUETOM TMOIYYCHHBIX
pe3yIbTaTOB;

pemaTth KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HbIX pa3lieloB Kypca GU3MKH, a TAaKKE€ UHTErpaluy 3HAaHUM U3 Apyrux
NPEIMETOB EeCTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAMBATH JIOTHUECKYIO
IENIOYKY PacCyKIECHUI C ONOPOI Ha N3YUYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIIONIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

NPUBOJUTH TPUMEPHl BKIAJa POCCHMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJOTUH;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEeIbHOCTH YEeJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TNPOILECcCaMU, C
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MO3UIINN SKOJIOTUIECKON O€30MTaCHOCTH, MPEJCTaBICHUIN O palliOHATHFHOM
MPUPOOIIOIH30BAHNN, & TAK)KE€ Pa3yMHOM HCIIOIb30BAHUU OCTHKCHHM
HAYKM W TEXHOJOTHM JUIsl JAJIBbHEWIIEr0 PAa3BUTUS YEIOBEYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBl padoThl ¢ MHpopManmen (Guznueckoro
CONEP)KaHUSI C WCIOJB30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHA, TP 3TOM HCIOJIb30BaTh COBPEMEHHBIE WH(MOPMAIIMOHHBIE
TEXHOJIOTUU JUIS TIOMCKa, TepepabOTKH W NpPEeAbSABICHUS YUEOHOU W
Hay4YHO-TIOMYJIIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHpopMaru, TMOJYYEHHOM W3 Pa3IMYHBIX HCTOYHHKOB, KPUTUUYECKHU
aHANMM3UPOBaTh  TOJlydaeMyr  uWH(opmamuio ©  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWUW, TaK U HA OCHOBE
aHaJM3a UCTOYHHUKA HH(pOpMaIuy;

MIPOSIBIIATH OpraHU3aIlMOHHbIE " ITO03HABaTEILHBIC YMEHHS
CaMOCTOSATEILHOTO  TPHOOPETeHHWs] HOBBIX 3HAHUA B TIpolecce
BBITIOJTHCHUS IPOCKTHBIX U yI€OHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TPYIIE C HCIOJHEHUEM pPa3IUYHBIX COIMATBHBIX POJIEH,
IJIaHUPOBATh pabOTy I'PYMIIbI, PAIlMOHAIBLHO PACIPEACISITh ACATEILHOCTD
B HECTaHJAPTHBIX CHUTYaIMSIX, aJICKBATHO OILICHMBATh BKJIAJ KaXJIOT0 M3
YYaCTHHKOB TPYTIIBI B PEIIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTHUBAIIMIO K Oyaymiei mpodecCHoHATBHONU ACATEIBHOCTH TI0
CHEIHUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQuIIS.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmbl

KoaunuyecTBO 4acoB

Konrposbnbie IIpakTHyeckue

B
cero padoThI padoThI

JJIeKTPOHHbIE
(ungposbie)
o0pa3oBaTe/ibHbIE

pecypchl

IIpumeyanue

Pazgen 1. HAYUHBII METO/, IIO3HAHMSI IIPUPO/IBI

11

Hayunslii MeTO O3HAHUS IPUPOIBI

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Hroro no pazneny

Paznen 2. MEXAHUKA

2.1

Kunematuka

10 1

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

2.2

JnHamuka

10

http://school-
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/

2.3 Craruka TBEpAOrO TENa

2.4 3aKOHbBI COXPAHEHUSI B MEXaHUKE

Uroro no pazgeny

10

35

collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA

31 OCHOBBI MOJICKYJIIPHOKHHE THYECKOM
' TEOpHH

15

1

http://school-
collection.edu.ru/

44



http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

3.2 Tepmoaunamuka. TeroBble MalTMHBI

20

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

ArperaTHHe COCTOsAHHA BCIICCTBA.

3.3
da30BbIE NIEPEXO/BI

14

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Hroro no pazaeny

49

Paznen 4. JIEKTPOJANHAMUKA

4.1 DNEKTPUUECKOE MOJIE

24

http://school-
collection.edu.ru/

https://resh.edu.ru/
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https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

4.2 [ToCTOSIHHBIN IEKTPUUECKUIN TOK 24

https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

4.3 Toku B pa3nuuHBIX cpenax 6

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Hroro no pazgeny 54

Pazzea 5. PU3HUYECKUN MPAKTUKYM

5.1 Ouznyeckuil NpakTUKyM 16

16

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
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https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/

Hroro no pazneny 16

https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

PesepBHOE Bpems 10

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 170

16

47



https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/

11 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Pa3pea 1. JIEKTPOJUHAMUKA

KoanuecTBo 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

11

MaruurtHoe noJe

14

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

1.2

SJICKTpOMaFHI/ITHaH HHAYKIUA

13

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Uroro no pazgeny

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI

27

2.1

MexaHn4ecKue KoacOaHust

10

http://school-
collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

2.2

SJ'IGKTPOMaFHI/ITHHe KoJIeOaHus

15

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

2.3

Mexannudeckue u OJICKTPOMArHUTHBIC
BOJIHBI

10

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

2.4

OnTuka

25

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru
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https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Uroro no pazgeny

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

60

3.1

Ocuosel CTO

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Hroro no pasaceiny

Pa3znen 4. KBAHTOBAS ®U3UKA

4.1

4.2

KopmyckynsipHO-BOIHOBOH Tyasln3m

duszuka aroma

15

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
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http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/

https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

duzrka aTOMHOTO AAapa 1 3JIEMCHTaPHBIX

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/

4.3 5 https://www.fizika.ru/
HacTn https://ido.tsu.ru/
http://fiz.1september.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
Hroro mo pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

http://school-
collection.edu.ru/

https://resh.edu.ru/
https://physics.ru/

5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPU3UKU 12 https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru
http://metodist.Ibz.ru/
http://elkin52.narod.ru/

Hroro no pazneny 12
Paznen 6. PU3HUYECKHAN MPAKTUKYM
http://school-
6.1 Pu3nyecKkuil NPakTUKyM 16 16 collection.edu.ru/

https://resh.edu.ru/

51


https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/

Hroro mo pazneny 16
Pazgen 7. OBOBILIAIOHIEE IIOBTOPEHUE
http://school-
collection.edu.ru/
Cucremarusanus 1 00001eHe https:// resh.fadu.ru/
OPEIMETHOT'O COAEPKAHUS 1 OIIBITa https://physics.ru/

71 e Aep P 15 https:/Awww.fizika.ru/
JACATCIIbHOCTH, HpI/IO peTeHHOFO HpI/I https://ido.tsu.ru/
n3ydeHnn kypca pmsuku 10 — 11 kmaccos http:/fiz.Lseptember.ru

http://metodist.lbz.ru/
http://elkin52.narod.ru/
Hroro no pazgeny 15
http://school-
collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
PesepBHOe Bpemst 10 https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 170 16
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https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
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IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB 9
° Tema ypoka HMara JIEKTPOHHBIE HU(POBbIE Ipumeuanue
n/n Beero  KOHTPoabHbie  TIPakTHUECKHE | yqvyeyyg  ofpa3oBaTelbHDbIE PECYPChI
padoThI PadoThI
®dusuka — http://physics.nad.ru/physics.htm.

1 ¢byHIamMeHTanbHas HaykKa o 1 http://www.fizika.ru
pupoJie http://kvant.mccme.ru/
Hayunsblii MeTOT TO3HAHUS http://physics.nad.ru/physics.htm.

2 U METOJbI UCCIICIOBAHUS 1 http://www.fizika.ru
(U3HYECKUX SIBICHUN http://kvant.mccme.ru/
DKCIEPUMEHT U TCOPHS B ) )
HPOLECCe TO3HANMS http://physics.nad.ru/physics.htm.

3 HPH S 1 http://www fizika.ru
SIECI'II)epHI/IN;eHT | (b;lgme http://kvant.mccme.ru/

4 CrniocoObl n3MepeHus 1 http://school-collection.edu.ru
(bU3MYECKUX BEIUYUH http://www.fizika.ru
AOcomoTHas 1

5 OTHOCHUTEbHAS 1 http://school-collection.edu.ru
MIOTPELIHOCTH U3MEPEHUN http://www.fizika.ru
(bu3MUYECKUX BEIUYUH
MonenupoBanue B pU3UKe.

Ponb 1 MecTo pusuku B
5 (dbopMupoBaHUH 1 http://school-collection.edu.ru

COBPEMEHHOM HAYy4YHOMI
KapTUHBI MUDA, B
MIPAaKTHUYECKOU

http://www.fizika.ru
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http://physics.nad.ru/physics.htm
http://www.fizika.ru/
http://kvant.mccme.ru/
http://physics.nad.ru/physics.htm
http://www.fizika.ru/
http://kvant.mccme.ru/
http://physics.nad.ru/physics.htm
http://www.fizika.ru/
http://kvant.mccme.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

NEITEIbHOCTH JIIOIEN

MexaHn4eCcKoe JBHKEHHE.
Cucrema oTcuera.
OTHOCUTENBHOCTh
MEXaHUYECKOIr0 JIBUKCHHS.
[Ipsimast u oOpaTHas 3agauu
MEXaHUKH

http://school-collection.edu.ru

http://www.fizika.ru

Pannyc-Bekrop
MaTepualbHON TOYKH, ET0
IIPOEKLIUU HA OCH
KoopauHar. Tpaekropus.
Ilepememenue. CKOpocCTb.
WX npoekuu Ha ocu
KOOpJAUHAT

http://school-collection.edu.ru

http://www.fizika.ru

10

PaBrOMepHOE
NPAMOJIMHENHOE JBUKECHHUE.
I'paduueckoe onucanue
PaBHOMEPHOT'O
MPSAMOJIMHENHOT O
JBKEHUS

CnosxeHue nepemMenieHnii u
ckopocren. Pemenue 3agau

http://school-collection.edu.ru

http://www.fizika.ru

http://school-collection.edu.ru

http://www.fizika.ru

11

HepaBHoMepHOE 1BHKEHHE.
MrHoBeHHas CKOPOCTb.
Yckopenue.
[IpssMonuHENHOE TBUKEHHE
C IIOCTOSIHHBIM YCKOPEHUEM

http://school-collection.edu.ru

http://www.fizika.ru

12

I'paduueckoe onucanue

http://school-collection.edu.ru

http://www.fizika.ru
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http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

IPSIMOJIMHENHOT O
JBUKCHUSI C TOCTOSTHHBIM
YCKOpEHUEM

CB00OIHOE TIaJIEHHE.
YckopeHue cBOOOTHOTO
najgeHusa. 3aBUCUMOCTD

http://school-collection.edu.ru

13 .
KOOPJMHAT, CKOPOCTH, http://www.fizika.ru
YCKOPEHHSI OT BPEMEHH U UX
rpadguku
JIBr>keHue Tena, .
14 SpOILICHHOTO IO YIIOM K http://school-collection.edu.ru
y http://www._fizika.ru
TOPU30HTY
KpuBosmHeliHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrioBas U IuHENHHas )
15 cxopocTs. TTepuos u http://school-collection.edu.ru
' http://www.fizika.ru
JacToTa.
LlenTpocTpemMuTenbHOE U
MOJIHOE YCKOPEHHUE
16 KonTponbHas padota no http://school-collection.edu.ru
Teme "Kunemaruka" http://www.fizika.ru
IIepBb1it 3ak0H HproTOHA.
HNuepimanbHble CHCTEMBI )
. http://school-collection.edu.ru
orcuéra. [ TpuHImn -
17 http://www.fizika.ru
OTHOCHUTEIbHOCTH I anuines.
http://kvant.mccme.ru/
HeI/IHepIII/IaJ'II)HI)Ie CHUCTCMBI
orcuéra
18 Cuna. PasHojeficTByIomas http://school-collection.edu.ru

http://www.fizika.ru
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http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/
http://kvant.mccme.ru/
http://school-collection.edu.ru/
http://www.fizika.ru/

cuna. Bropoi 3akoH
Hrrorona. Macca

http://kvant.mccme.ru/

19

20

21

22

23

24

25

BzaumoneiictBue Te.
Tpernii 3akoH HproToHa
[TpunIMn cynepno3uiuu
cui. Pemenue 3aga4 Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOTO
TATOTEHUS.
OKBUBaJICHTHOCTh
I'PaBUTALlMOHHON U
MHEPTHOU MaccChl

Cuna TsKeCTH M YCKOpEHUE
CBOOOHOIO Ia/IeHUs

JIBr>xeHre HeOEeCHBIX Tel U
UX UCKYCCTBEHHBIX
CIyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb.
3axonbl Keruiepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena

Cuna tpenus. [Ipupona u
BUJIbI CHJI TPEHUS.
JIBr>KeHUE B )KUIKOCTU U
rasze ¢ y4€TOM CHJIbI
COIMPOTUBJICHHUA CPEAbL

https://resh.edu.ru/

http://metodist.lbz.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/
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http://kvant.mccme.ru/
https://resh.edu.ru/
http://metodist.lbz.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/

[laBiienue.

https://www.fizika.ru/

26 I'uapocraTuyeckoe https://ido.tsu.ru/
nasnenue. Cuna Apxumena http://fiz.1september.ru
AOGCOIIOTHO TBEPOE TEIIO.

97 ITocTynarensHoe u http://metodist.lbz.ru/
BpalaTebHOE JBUKEHUE http://elkin52.narod.ru/
TBEPJIOTO Tea
MoMEeHT CuJIbl https://www.fizika.ru/

28 OTHOCHUTEIBLHO OCH https://ido.tsu.ru/
BpateHus. [1meqo cuibl http://fiz.1september.ru
CrnoxxeHue cui,

MIPUJIOKEHHBIX K TBEPAOMY ]
Teny. LIGHTp THKeCTH T, http://school-collection.edu.ru/

29 https://resh.edu.ru/
VYcnoBus paBHOBECHS https://physics.ru/
TBEpAOro Tena. Bumabl
paBHOBECHS

https://www.fizika.ru/
30 Pemenne 3agau https://ido.tsu.ru/
http://fiz.1september.ru
KonTponbHas padota no )
31 teme "Jlnnamuka. CraTtuka http://meFodlst.Ibz.ru/
. http://elkin52.narod.ru/
TBEPJIOTO Tea
NmMnynec MmaTepuaibHON
TOYKH, CHCTEMBI
MaTepualbHbIX TOYEK. http://school-collection.edu.ru/
32 IlenTp Macc cucTeMbl https://resh.edu.ru/

MaTepUaIbHBIX TOUCK.
Teopema 0 IBUKEHUU
LIEHTpa Macc

https://physics.ru/
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http://elkin52.narod.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/

Nmmynsc cunsl 1

HU3MCHCHUEC UMITYJIbCa TCJIaA.

https://www.fizika.ru/

https://ido.tsu.ru/

33 3AKOH COXpaHCHHA http://fiz.1september.ru
MMITyJIhCa. PeakTHBHOE http://metodist.lbz.ru/
JBUKCHHE
MoMeHT uMItybca
MaTepUaIbHOU TOUKH.

[IpencraBnenue o http://metodist.lbz.ru/

34 :
COXpaHEHUU MOMEHTA http://elkin52.narod.ru/
HMITyJIbCa B IEHTPAJIbHBIX
II0JIAX

35 Permenne 3axau http://school-collection.edu.ru/

https://resh.edu.ru/
PaGora cwiibl Ha MajoM U
Ha KOHECYHOM
TepeMenIeHUH.

36
I'padpuueckoe
npecTaBieHne paboTsl
cuibl. MOIIHOCTD CUJIBI
Kunernyeckast sHeprus. https://www.fizika.ru/

37 Teopema 00 u3meHeHun https://ido.tsu.ru/
KMHETUYECKOU DHEPIUU http://fiz.1september.ru
MaTepHATLHON TOYKH http://metodist.lbz.ru/
ITorennuanabHBIE U
HCIMMOTCHIIMAJIbHBIC CUJIBI. .

38 O — http://school-collection.edu.ru/

https://resh.edu.ru/
Bropas kocMuueckas
CKOPOCTb
39 TpeTsbst KocMUYeCKast
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https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

cKkopocTh. CBsI3b pabOTHI
HENOTCHLNAIbHBIX CHII C
U3MEHEHUEM MEXaHNYECKOU
SHEPrUU CUCTEMBI TEIl.
3aKOH COXpaHECHMS
MEXaHUYECKON SHEPrUuu

Yupyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

https://www.fizika.ru/

https://ido.tsu.ru/

40 bepuymu ns naeanbHoOU http://fiz.1september.ru
KHUIKOCTH http://metodist.lbz.ru/
KonTponbHas padora no .

41 TeMe "3aKoHBI COXpAHCHHS http://school-collection.edu.ru/

. https://resh.edu.ru/
B MEXaHUKE
Pa3BuTue npencraBienuii o
IIPUPOJIE TEIUIOTHI. https://physics.ru/

42 OCHOBHBIC TIOJIOKECHHS https://www.fizika.ru/
MKT. Iuddyzus. https://ido.tsu.ru/
BpoyHoBckoe nBHKeHUE
CrpoeHnue ra3000pa3HbIX,

KHUJIKHX U TBEPABIX TECJI. ..
43 XapaKtep ABUKEHWs https://vaw.ﬂnka.ru/
N https://ido.tsu.ru/
B3aMMO/ICHCTBUS YaCTHI]
BelecTBa
Macca u pazMepbl MOJEKYJT

44 (aromoB). KonnuectBo http://school-collection.edu.ru/
BenlecTna. IlocTosHnas https://resh.edu.ru/
ABoraapo

45 Temmneparypa. TemnoBoe hpsiphysice.rt

https://www.fizika.ru/
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https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/

paBHoBecue. [lIkana
Henscns

https://ido.tsu.ru/

http://fiz.1september.ru

46 Pemenue 3amau http://metodist.lbz.ru/
http://elkin52.narod.ru/
o http://fiz.1september.ru
u .

47 JICAUIDHDI Tas. £ a30BbIC http://metodist.Ibz.ru/
3aKOHBI http://elkin52.narod.ru/
YpaBaenue MeHeneena- .

48 Kaneiioona. Peleiie http://school-collection.edu.ru/

poHa. https://resh.edu.ru/
3a1a4
https://physics.ru/
A .
9 Ocomotnas Temneparypa https://www.fizika.ru/
axon JlanbTona https://ido.tsu.ru/
N3omporeccel B naeaaTbHOM .
50 I —_— http://school-collection.edu.ru/
https://resh.edu.ru/
KOJIMYECTBOM BeIlECTBA
I'padnueckoe .
T —_ http://fiz.1september.ru

51 P ) http://metodist.lbz.ru/
H3OTPOLECCOB. H30TCPMA, http://elkin52.narod.ru/
n30xopa, u3obapa

https://www.fizika.ru/

52 OcnoBHoe ypaBHeHne MKT https://ido.tsu.ru/

53 Peltleriiie 3a1a1 https://resh.edu.ru/

a https://physics.ru/
CBs3b a0COMIOTHOM _
TOMIEDATYDEL https://physics.ru/

54 patyp § https://www.fizika.ru/

TePMOJIUHAMHYECKON

CHUCTEMBI CO CpCI[HCﬁ

https://ido.tsu.ru/
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https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://fiz.1september.ru/
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https://physics.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/

KUHETHUYECKON dHEpPruen
MIOCTYNATEJIbHOTO
TEIUIOBOTO JABUXKEHUSA €€
YacTUIL

55

O06006111EHE U
cuCTeMaTH3alusd 3HaAaHUU 1O
TeMe "OcHoBsl MKT"

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

56

57

KonTponbHas padora no
teMe "OcHoBel MKT"

TepMmonnHamnyeckas
CUCTEMA. 3aJJaHU€E BHEIHUX
ycnoBuit s T/l cuctemsl.
Bremnue u BHyTpeHHUE
napametpsl. [lapamerpst T/
CUCTEMBI KaK CpeaHue
3HA4YEHMS BEIINYHH,
ONMCBIBAIOLINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

58

Hynesoe Hauamno
TEPMOJIMHAMUKH.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIUIOBOMY PaBHOBECHUIO

https://resh.edu.ru/

https://physics.ru/

59

Monens uaeanbHOro raza B
TEPMOJIMHAMUKE. Y CIOBUSA
MIPUMEHUMOCTH TOU
MOJICIIH

https://www.fizika.ru/

https://ido.tsu.ru/

60

YpaBHeHnue Menzeneena-

http://fiz.1september.ru

http://metodist.lbz.ru/
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http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/

Kitaneiipona u BeIpakeHue
JUIsl BHYTPEHHEN SHEPIUU

http://elkin52.narod.ru/

Beipaxenue s
BHYTPEHHEHN SHEPruu

https://www.fizika.ru/

61 OJIHOAQTOMHOI'0 HJI€AJILHOIO )
JIHOATOMHOTO HACAILHOT https://ido.tsu.ru/
raza. Ksasucraruueckue u
HECTAaTUYECKHE MPOIECCHI
OnemeHTapHas paboTa B
TEPMOIUHAMUKE. .
62 BLIHCICHIE DAGOTLL 10 http://fiz.1september.ru
P http://metodist.lbz.ru/
rpaduky mporecca Ha pV-
TuarpaMMe
Temnonepenaya kak crnocoo )
S —— http://fiz.1september.ru

63 T yIp 5 http://metodist.lbz.ru/
suepru T/] cncremer be3 http://elkin52.narod.ru/
COBEPIIICHUS pabOTHI
Konsexmus, ..

64 - https://www.fizika.ru/

PoBOZ ’ https://ido.tsu.ru/
W3JIy4YeHUe
KomnuecTBO TEMIOTHI.
TemnmoéMkocTs Tena.

65 VY enbHas u MonsipHas http://fiz.1september.ru
TEIUTOEMKOCTH BEIIECTBA. http://metodist.lbz.ru/
VeapHas TEIIOTa
CFOpaHI/ISI TOIIJIMBA
PacuéT xommuectBa https://ido.tsu.ru/

66 TEIIOTHI PU http://fiz.1september.ru

TCIIonepeaavuc

http://metodist.lbz.ru/
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http://elkin52.narod.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
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http://metodist.lbz.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/

ITonsaTue 00 aguabaTHOM

https://www.fizika.ru/

67 nporiecce. [lepBrlii 3aK0H https://ido.tsu.ru/
TEPMOAMHAMUKH
KonndecTBO TENI0THL B

https://resh.edu.ru/

68 padoTa kax Mepe! . https://physics.ru/
HM3MCHCHHA BHYTperHen https://www fizika.ru/
sHepruu T/I cuctemsl
Bropoii 3akoH
TEPMOAUHAMUKHY JJI

69 PAaBHOBECHBIX U https://www.fizika.ru/
HEPABHOBECHBIX IPOLECCOB. https://ido.tsu.ru/
HeobOpartumocts
MIPUPOJIHBIX MTPOIIECCOB
TpnHmmmb! AcicTBHs https://resh.fedu.ru/

70 https://physics.ru/
rennoseix MaumH. KA https://www.fizika.ru/

71 MaxkcumanbHOE 3HaYCHHE http://fiz.1september.ru
KITA. Huxn Kapro http://metodist.lbz.ru/

https://ido.tsu.ru/

72 Pemenne 3agau http://fiz.1september.ru

http://metodist.Ibz.ru/
OKOJIOTUYECKHE aCIEKThI
HUCIIOJIB30BAHMS TETJIOBBIX o
73 nsuraresneil. TemmoBoe https;//\.NWW'ﬁZIKa'rUI
. https://ido.tsu.ru/
3arpsi3HEHUE OKpPYyKarolen
Cpelbl

74 Pemere 3aan http://meFodist.Ibz.ru/

http://elkin52.narod.ru/

75 O6o06menue http://fiz.1september.ru
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https://ido.tsu.ru/
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http://fiz.1september.ru/

cucTeMaTu3alus 3HaHuH 110
teme "TepmonnHamuka.
TemnoBble MaTUHEL"

http://metodist.lbz.ru/

KonrponsHas pabora no

http://metodist.lbz.ru/

76 Teme "TepmMoHHAMHKa. http://elkin52.narod.ru/

TemnoBsie MamyHEL"

[TapooGpa3zoBanue u

KoHAeHcauus. Mcnapenue u https://resh.fedu.ru/
" Kunenue. Y neapHas https://phvsms_.r_u/

https://www.fizika.ru/

TeII0Ta mapooOpa3oBaHUs

Hacrimennsie n

HEHACHIIIICHHBIC MapPhI.

KadecTBeHHas 3aBUCHMOCTD

IUIOTHOCTH U JIaBJICHUS

HACBILIEHHOT'O TIapa OT https://ido.tsu.ru/

78 TEeMIIepaTyphl, UX http://fiz.1september.ru
HEe3aBUCUMOCTE OT 00BLEMA http://metodist.lbz.ru/
HACBIIIEHHOT O apa.
3aBUCHUMOCTh TEMIIEPATYPhI
KUIICHUS OT JABJICHUS B
KUJIKOCTH

. i);iic;{}(();g; :(:I[yxa. http://meFodist.IbZ.rU/

http://elkin52.narod.ru/
OTHOCHUTEJIbHAS BJIAXKHOCTh
80 Permrere 3aa4 http://meFodist.Ibz.ru/
http://elkin52.narod.ru/
TBépmoe Teno. http://school-collection.edu.ru/
81 Kpucrammmaeckue n https://resh.edu.ru/

amop(HbIe Tena.

https://physics.ru/
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http://metodist.lbz.ru/
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https://ido.tsu.ru/
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http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/

AHM30TpOINUS CBOMCTB
KpPHUCTAJIOB

https://www.fizika.ru/

IlnaBnenue n
KpucTajun3auus. Y ieiapHas

http://metodist.lbz.ru/

2 )
8 TEIUIO0TA ILUIABICHUS. http://elkin52.narod.ru/
Cyb6numarus
JHedbopmariu TBEPIOTO
Tena. Pactsxenue u )
83 cxatite. Casir. MoIvis http://metodist.lbz.ru/
- /ABHT. Ly http://elkin52.narod.ru/
HOwura. Ilpenen ynpyrux
nedpopmanuit
TennoBoe pacmmpeHue )
o .. http://school-collection.edu.ru/
KUIKOCTECHU N TBepI[I)IX TCJI.
https://resh.edu.ru/
84 AHIapMOHM3M TETUIOBBIX .
Sarui https://physics.ru/
KOJICOaHMH HaCTHIL https://www.fizika.ru/
BeElllEeCTBA
IIpeoOpa3oBaHue 3HEpruu B https://ido.tsu.ru/
85 e
(ha30BbIX IEepexoiax http://fiz.1september.ru
86 YpaBHEHHUE TEIIOBOTO https://ido.tsu.ru/
Oaanca http://fiz.1september.ru
87 PellieHe 3a1a4 http://metodist.lbz.ru/
a http://elkin52.narod.ru/
IToBepxHOCTHOE
HaTSOKCHHUC. KaHI/IJ'IJ'ISIpHI)Ie
88 siBJieHU. J{aBiaeHue moy http://metodist.lbz.ru/

HCKPHBIIEHHOU
ITOBEPXHOCTBIO )KUJIKOCTH.
®opmyna Jlamnaca

http://elkin52.narod.ru/
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http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/

O0600111EHE U
CHCTEMATU3ALNS 3HAHUH T10

http://school-collection.edu.ru/

https://resh.edu.ru/

89 eme "Arpe e .
TeM TperaTHet https://physics.ru/
COCTOSHHS BEILCCTBA. https://www.fizika.ru/
®da3oBble niepexo b
KonrponsHas pabora no
Teme "ArperatHbie http://metodist.lbz.ru/
90 )
COCTOSIHUS BEIIECTBA. http://elkin52.narod.ru/
®dazoBbie epexo b
DnekTpu3anus Tea u eé
MIPOSIBJICHUS.
OnekTpudeckui 3apan. /Ba .
91 i 3?1e1<T qucmfxﬂ A https://ido.tsu.ru/
A p http://fiz.1september.ru
3apsoB. [IpoBoiHUKY,
JUDJICKTPUKU U
MOJTYTIPOBOTHUKHU
OnemMeHTapHbIN
92 AJIEKTPUYECKUN 3apsl. http://metodist.lbz.ru/
3aKOH COXpaHEHMS http://elkin52.narod.ru/
AIEKTPUYECKOTO0 3apsiaa
o http://school-collection.edu.ru/
B3aunmopeiicTBue 3aps10B.
93 Toueunsle 3apsiabl. 3aKOH https://resh.edu.ru/
K PALBL https://physics.ru/
ylioHa https://www.fizika.ru/
94 Peltierie 3a1a1 http://metodist.lbz.ru/
A http://elkin52.narod.ru/
Dnekrpuueckoe noise. Ero )
o https://ido.tsu.ru/
95 NelicTBHE HA

QJICKTPHUYCCKUEC 3apsAabl

http://fiz.1september.ru
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Hanpsioxk€nnocTth
3IEKTPUUYECKOTO MOJIS.
[TpoOueIii 3apsa. Jlnaum

http://metodist.lbz.ru/

% HalpAACEHHOCTH http://elkin52.narod.ru/
AIEKTPUICCKOTO TTOJIS.
OnnopoaHoe
AIEKTPUYECKOE TOJIe
[loTeHuMaabHOCTD http://school-collection.edu.ru/
97 3JIEKTPOCTATUYECKOTO MOJIS. https://resh.edu.ru/
Pa3HocTh moTEeHIIMAIOB U https://physics.ru/
HaNpsHKEHUE https://www.fizika.ru/
[ToTennmanpHas SHEPTHs
3apsa B
98 3J11:3K§ 0CTaTHYECKOM I10JI€ https.//ido.tsu.1u/
p ' http://fiz.1september.ru
IloTrennuan
AJEKTPOCTATUYECKOTO OIS
CBs13b HANPSKEHHOCTU
II0JISL U Pa3HOCTH http://metodist.lbz.ru/
99 .
MOTEHINAIOB JJIs http://elkin52.narod.ru/
3JEKTPOCTATUYECKOTO MO
100 [IpuHnun cynepno3unumn http://school-collection.edu.ru/
AIIEKTPUYECKHUX TOJIECH https://resh.edu.ru/
https://physics.ru/
101 P .
CIICHHE 3/t https://www.fizika.ru/
[Tone Toueunoro 3apsna. https://www.fizika.ru/
102 ITosie paBHOMEPHO https://ido.tsu.ru/
3apsKeHHOU cepbl http://fiz.1september.ru
http://school-collection.edu.ru/
103 [Toyte paBHOMEPHO P

https://resh.edu.ru/
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3apsKEHHOT0 TI0 00BEMY
miapa. [losxe paBHOMepHO
3apsOKEHHON OECKOHEYHOM
IJI0CKOCTH

[IpoBoaHUKY B
3EKTPOCTATUUECKOM I10JI€.

https://ido.tsu.ru/

104 ;
VYcnoBue paBHOBeCHs http://fiz.1september.ru
3apsI0B
JIMDIIEKTPUKHY U .
105 OV IIDOBOLIHKI B http://metodist.lbz.ru/
YHPOBOA http://elkin52.narod.ru/
AIEKTPOCTATHYECKOM I10JIe
Konpaencarop.
DNEeKTPOEMKOCTh .
106 KOHIeHCATODE https://ido.tsu.ru/
A B pa. http://fiz.1september.ru
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCAaTOpa
107 [TapamiensHOE COeUHEHNE http://school-collection.edu.ru/
KOHJIEHCAaTOPOB https://resh.edu.ru/
ITocnenoBarenpHOE https://www.fizika.ru/
108 COeIUHEHNE https://ido.tsu.ru/
KOHJICHCATOPOB http://fiz.1september.ru
109 DHeprus 3apsKEHHOTO https://ido.tsu.ru/
KOHJIEHCaTopa http://fiz.1september.ru
https://physics.ru/
110 Pemenne safas https://www.fizika.ru/
JIBr>keHuE 3apsKEHHOM .
http://school-collection.edu.ru/
111 YaCTHUIbI B OJJHOPOJTHOM

QJICKTPHUYICCKOM I10JIC

https://resh.edu.ru/
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https://ido.tsu.ru/
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https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
https://physics.ru/
https://www.fizika.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

https://www.fizika.ru/

112 Pemienue 3amau https://ido.tsu.ru/
http://fiz.1september.ru
O06001IeHnEe 1
113 cucTeMaTH3alus 3HaHUH 110 http://metodist.lbz.ru/
Teme "DIEeKTPUIEeCKoe http://elkin52.narod.ru/
mone"
KontposbHas pabota mo .
114 TeMe "DIIEKTpUYEcKoe https.iphysics. i
) P https://www.fizika.ru/
noJje
Cwia toka. ITocTossHubIi
TOK. Y CJIOBUSI .
115 CVILCCTBOBAMILS http://school-collection.edu.ru/
ym https://resh.edu.ru/
IIOCTOSIHHOTO
AIEKTPUICCKOTO TOKA
116 WcTtouHuku TOKA. http://metodist.lbz.ru/
Hanpsokenne u 31C http://elkin52.narod.ru/
3akon Oma 1t yyacTka https://www.fizika.ru/
117 1enu. DIEKTPUIECKoe https://ido.tsu.ru/
COIIPOTHBIICHUE http://fiz.1september.ru
3aBUCUMOCTD
COIIPOTUBIICHUS )
118 o le) S —. http://school-collection.edu.ru/
fiHOpoA POBOZ https://resh.edu.ru/
OT €0 JJIMHBI U IJ10MIIaaAn
MOTICPEYHOTO CEUCHHUS
119 VY ienpHOE CONPOTUBIICHUE https://physics.ru/
BellecTBa. PeneHue 3agau https://www.fizika.ru/
120 ITocnemoBarenbHOE, https://physics.ru/
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http://metodist.lbz.ru/
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https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://physics.ru/

napajjieJibHOC, CMCIIAHHOC
COCAMHCHHUEC ITPOBOJHUKOB

https://www.fizika.ru/

Pacuér pa3BeTBIEHHBIX

http://elkin52.narod.ru/

121 AIEKTPUUYECKUX IeTeH. https://resh.edu.ru/
[TpaBuna Kupxroga
122 p http://school-collection.edu.ru/
CITCHHC 3afia https://resh.edu.ru/
Pabota snexTpuueckoro .
123 3 I o https://physics.ru/
TOKA. SAKOH FOKOY I https:/Awww.fizika.ru/
Jlenma
https://www.fizika.ru/
124 Pemenue 3amau https://ido.tsu.ru/
http://fiz.1september.ru
MOUIHOCTB JEKTPUIECKOTO .

195 T http://school-collection.edu.ru/
TOKd. 1elUIoBad MOIIHOCTE, https://resh.edu.ru/
BBbIJIEJIsIEMAsi HA PE3UCTOpE

http://elkin52.narod.ru/

126 Pemerue sanau https://resh.edu.ru/
3J1C u BHYTpEHHEE

197 A yP https://physics.ru/
COMPOTHBJICHIE HCTOTHHKA https://www.fizika.ru/

TOKa
3axod Oma 111 HOJTHOM https://www.fizika.ru/

128 (3aMKHYTOM) https://ido.tsu.ru/
AJIEKTPUYECKON LIETTH http://fiz.1september.ru

http://elkin52.narod.ru/

129 Pemenue sanad https://resh.edu.ru/

130 MOLIHOCTE HCTOUHIKA TOKA http://school-collection.edu.ru/

OTHOC cro ° https://resh.edu.ru/

131 Kopotkoe 3aMmbikanne https://physics.ru/
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http://elkin52.narod.ru/
https://resh.edu.ru/
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http://school-collection.edu.ru/
https://resh.edu.ru/
https://physics.ru/

Konpaencarop B uenu

https://www.fizika.ru/

http://elkin52.narod.ru/

132
MMOCTOSTHHOTO TOKa https://resh.edu.ru/
https://physics.ru/
133 | Pewenne sanas https://www.fizika.ru/
Pemenue 3amgad mo reme https://www.fizika.ru/
134 "TToCcTOSAHHBIN https://ido.tsu.ru/
AJIEKTPUYECKUM TOK" http://fiz.1september.ru
Perienne 3aga4 mo reme .
135 "MocToSHHLL http://school-collection.edu.ru/
. " https://resh.edu.ru/
AIEKTPUICCKUIN TOK
Pemenne 3amad mo Teme https://www.fizika.ru/
136 "IToCcTOSAHHBIN https://ido.tsu.ru/
AJIEKTPUYECKUM TOK" http://fiz.1september.ru
O06o061IeHuE U
cHCTEMaTH3aInsI 3HaHUH 110 http://school-collection.edu.ru/
137 N
teme "IlocTosTHHBIH https://resh.edu.ru/
AIEKTPUIECKUN TOK"
KonTponbHas pabota mo .
" . https://physics.ru/
138 teme "IlocTosTHHBIH .
. https://www.fizika.ru/
AIEKTPUIECKUN TOK"
DnekTpuyeckas
MIPOBOJIUMOCTD Pa3IUYHBIX )
139 T Y ——— http://elkin52.narod.ru/
H ' p https://resh.edu.ru/
TOK B MeTaJlJIaxX.
CBepXIpoBOIUMOCTH
140 DNEeKTpUUECKUN TOK B https://physics.ru/

pacTBOpax M paciuiaBax

https://www.fizika.ru/
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3JEKTPOJIUTOB. 3aKOHBI
Dapagest U1 SIEKTPOIU3a

DJIEKTPUUYECKUIN TOK B

https://www.fizika.ru/

141 https://ido.tsu.ru/
rasax. [lnasva http://fiz.1september.ru
DNEeKTpUUYECKUN TOK B )

142 BakyyMe. BakyyMHbie http:/./school-colIectlon.edu.ru/

https://resh.edu.ru/
PUOOPHI

143 DNEeKTPUUIECKHI TOK B http://elkin52.narod.ru/
MOJyIIPOBOJHUKAX https://resh.edu.ru/
[TonynpoBoAHUKOBBIE http://elkin52.narod.ru/

144
prOOpbI https://resh.edu.ru/
@uU3NYECKUl PAKTUKYM 110
Teme "M3mepeHue cuibl
TOKA U HaINPSKEHUS B LIETIH )

145 HOCTOSHHOTO TOKa HpH http://school-collection.edu.ru/

https://resh.edu.ru/
MTOMOIIIH aHAJIOTOBBIX U
U(PPOBBIX U3MEPUTEIIBHBIX
npudopos"
Pu3nYecKuil NPaKTUKYM 110
teme "M3yueHue http://metodist.lbz.ru/

146 HEPABHOMEPHOI'O JBUKCHHUS http://elkin52.narod.ru/
C IIEJIBIO OTIPEICTICHUS https://resh.edu.ru/
MTHOBEHHOM CKOpocTH"

PuU3NYECKUl IPAKTUKYM I10
147 teme "M3yueHue ABUKEHUS https://physics.ru/

Tena, OPOIIEHHOTO
TOPU30HTANILHO"

https://www.fizika.ru/

74



https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
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@u3NYECKU IPAKTUKYM 110
teme "M3mepenue

http://metodist.lbz.ru/

148 http://elkin52.narod.ru/
YCKOpEHH3I CBOOOHOTO https://resh.edu.ru/
nageHus"

@uU3NYECKU IPAKTUKYM 110
Teme "H3yuenne 1BUKEHH http://metodist.lbz.ru/

149 TeJla 0 OKPYKHOCTH C http://elkin52.narod.ru/
MTOCTOSIHHOM 110 MOJLYJIIO https://resh.edu.ru/
CKOpOCThIO"

@uU3NYECKUl NPAKTUKYM 110
teme "H3mepenue http://metodist.lbz.ru/

150 PaBHOJICHCTBYIOIICH CHJIIBI http://elkin52.narod.ru/
IIPU JABMKEHUH OpycKa 1o https://resh.edu.ru/
HAaKJIOHHOM TUIOCKOCTH"

@uU3NYECKUl PAKTUKYM 110

teme "UccnenoBanue

3aBUCUMOCTH CHJI .
https://physics.ru/

151 YIPYTOCTH, BOSHUKAIOIINX https://www.fizika.ru/
B IIPYKUHE U PE3UHOBOM
o0pa3ie, OT uX
nedopmaruu’

Pu3nYecKuil NPaKTUKYM 110
teMe "M3mepenne .
b IliTa TPCHIS 0 http://metodist.lbz.ru/

152 Koo Hie P http://elkin52.narod.ru/
BEMHIHE YTIIOBOTO https://resh.edu.ru/
koa¢dunrenTa
3aBucumoctH Frp(N)"

153 Pu3nYeCcKuil NPAKTUKYM I10 https://physics.ru/

TeMme "Uccnenosanue

https://www.fizika.ru/
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https://physics.ru/
https://www.fizika.ru/

JIBUKECHHS OpycKa 1Mo
HAKJIOHHOH TIOCKOCTH C
MIEPEMEHHBIM
kod(purmeHTom TpeHus"

PuU3NYECKU IPAKTUKYM 110
teMe "HccnenoBanue

http://metodist.lbz.ru/

154 http://elkin52.narod.ru/
COXPAHCHHUA UMITYJIbCA TIpH https://resh.edu.ru/
YIPYrOM B3auMOACHCTBUM"

OU3NYECKUI TPAKTUKYM I10
teme "H3mepenue .
kos(dumHenTa http://metodist.Ibz.ru/

155 i http://elkin52.narod.ru/
TOBEPXHOCTHOTO https://resh.edu.ru/
HATSDKEHUS METOIOM
oTpbIBa neTIN"

@uU3NYECKUl PAKTUKYM 110
teme "M3mepenue http://metodist.lbz.ru/

156 a0COJIFOTHOU BIIQXKHOCTH http://elkin52.narod.ru/
BO3/yXa U OLIEHKA MacChl https://resh.edu.ru/
[1apoB B ITOMEILEHUN" .

@U3NYECKUI NPAKTUKYM I10 )
reme "M3MeDeHme http://metodist.lbz.ru/

157 . P http://elkin52.narod.ru/
YACTBHOU TCILIOTRI https://resh.edu.ru/
IUIaBJIEHHA JIpaa"

Pu3NYECKUil NPAKTUKYM IO )
reme "M3vaerie http://metodist.Ibz.ru/

158 Y http://elkin52.narod.ru/
TpOTCKAHMA TOKA B LCTIH, https://resh.edu.ru/
cozepxaiieit konaencarop"

. http://metodist.lbz.ru/

159 @U3nYeCKUil MPAKTUKYM IO

http://elkin52.narod.ru/
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teme "H3mepenue
YICIBHOTO CONTPOTHUBIICHHS
MPOBOJHUKOB"

https://resh.edu.ru/

PuU3NYECKU IPAKTUKYM 110
teMe "HccnenoBanue

3aBUCHMOCTU _
CONPOTHBIICHUS http://metodist.lbz.ru/

160 http://elkin52.narod.ru/
Tepmopesneropa ot https://resh.edu.ru/
TeMIeparypsl" Win
"CHsiTHE BOJBT-aMIEPHON
XapaKTepUCTUKU anoaa”

http://school-collection.edu.ru/

https://resh.edu.ru/
Pe3epBHBIi YPOK. https://phvsics_.r_u/
OGoGrere 1 https://vaw.ﬁnka.ru/

161 . https://ido.tsu.ru/
CHCTEMATHSATTHA SHAHIH IO http://fiz.1september.ru
Teme "Kunemarnka® http:/metodist.lbz.ru/

http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
Pe3epBHBIi YPOK. https://phvsics_.r_u/
OGoGmere 1 https://\_/vww.f|2|ka.ru/

162 . https://ido.tsu.ru/
CHCTCMATH3ATTHA SHAHIH IO http://fiz.1september.ru
Teme "JlnHaMHKa" http://metodist.Ibz.ru/

http://elkin52.narod.ru/
https://resh.edu.ru/

163 PesepBHEIiT ypok. http://school-collection.edu.ru/
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164

165

166

O06o061ieHue U
cCHCTEMAaTH3alMs 3HaHUH I10
teme "Cratrka TBEpAOro
Tena"

PesepBHBIit ypoK.
O060061eHue u
cUcTeMaTu3alus 3HaHUI 10
TeMe "3aKOHBI COXPaHEHHUS
B MexaHuke"

PesepBHBIil ypok.
O60061eHue 1
cHCTEMaTH3aInsI 3HaHUH 110
Teme "OCHOBBI
MOJIEKYJIIPHOKUHETHYECKON
Teopun"

PesepBHBIil ypok.
O06001menue u
cUCTeMaTH3aInsI 3HaHUH 110
teme "TepmoauHaMuka.
TennoBrie MauHL"

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru
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PesepBHBIil ypoOK.
O0600111EHE U
cucTeMaTu3alus 3HaHuH 110

http://metodist.lbz.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

167 " https://ido.tsu.ru/
Teme "ArperaTHele http://fiz.1september.ru
COCTOAHMA BeIIECTBA. http://metodist.lbz.ru/
Da3zoBbIe Mepexopl” http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
PesepBHblii ypok. https://physics.ru/
O06o061IeHuE U https://www.fizika.ru/
168 CHCTEMATH3alMs 3HAHUH 110 https://ido.tsu.ru/
TeMe "DIeKTpuiecKoe http:/fiz.1september.ru
mose" http://metodist.lbz.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/
PesepBHbIN ypok. https://physics.ru/
O06001menue u https://www.fizika.ru/
169 CHCTEMATH3aIMs 3HaHUN 1O https://ido.tsu.ru/
TeMme "TloCTOSHHBINA http://fiz.1september.ru
MEeKTpHYecKuii TOK" http://metodist.lbz.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/
170 PesepBHBIil ypok. http://school-collection.edu.ru/
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Oo6o06menue u
CUCTeMaTH3alus 3HAaHUH 10
teme "ToKu B pa3IM4HbIX
cpenax"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16

https://resh.edu.ru/

https://physics.ru/

https://www.fizika.ru/

https://ido.tsu.ru/

http://fiz.1september.ru

http://metodist.lbz.ru/

http://elkin52.narod.ru/

https://resh.edu.ru/
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https://resh.edu.ru/
https://physics.ru/
https://www.fizika.ru/
https://ido.tsu.ru/
http://fiz.1september.ru/
http://metodist.lbz.ru/
http://elkin52.narod.ru/
https://resh.edu.ru/

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoka Bcero Kontpoabusie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?al;OBaTeJIbele
padoThbI padoTbl pecypen
B3aumopeiicTBie MOCTOSHHBIX MAarHUTOB U
1 MIPOBOJAHHUKOB C TOKOM. MarHuTHOE 1oe. 1
I'mnote3a Ammepa
BexTop maruutHOM nnaykiuu. [Tpunmmn
2 CYNEepHO3UIIMH MarHUTHBIX MoJied. JIunun 1
MarHUTHON MHIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OmneIT OpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb
5 Pemenue 3anau
5 [Ipumenenue 3akoHa Amrepa. 1
DNeKTpoUu3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
7 JBrKeHue 3apsyKeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemenue 3anau 1
9 Pa6ora cuel Jlopenria
10 Pemenue 3amau 1
11 MarsauTHoOE 110JI€ B BENIECTBE. 1
deppoMarHeTHKH, 1mapa- U JuaMardHeTHKA
12 OcHOBHBIE CBOHCTBA (heppOMarHETUKOB. 1
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[Ipumenenue peppoMarHeTHKOB

13 Pemenue 3amay o reme "Maraurtsoe moJe"”

14 Pemienne 3anau mmo reme "MarautHoe nose"

15 SIBICHME IEKTPOMArHUTHOW WHTYKITHH.
[ToTok BeKTOpa MArHUTHOW WHIYKIIHH

16 OJ1C uHAYKIIMH

17 3aKOH AEKTPOMArHUTHOW WHIYKITHH
®dapanes

18 Buxpesoe anexrpuueckoe nose. Toku Pyko

19 OJ1C MHAYKIMY B ABUKYIIAXCS
MIPOBOJTHUKAX

20 Pemrenne 3agau

21 [TpaBumo Jlenma

99 NunyxtuBHOCTH. KaTymka MHAYKTUBHOCTH
B IIENHU ITOCTOSIHHOTO TOKA

93 SBnenune camounaykuuu. I/C
CaMOUHYKITUU

24 DHeprust MarHUTHOTO TIOJISI KaTYIIIKH C
TOKOM. DIIEKTPOMAarHUTHOE T0JIe

25 Pemenue 3amau

26 O0o001IcHNEe U CHCTEMAaTH3alKs 3HAHUH 110
TeMe "DnekTpoauHamMuka"

97 KonTponbhas pabota no teme
"OnexTpoauHamuka'

28 Konebarenbnas cucrema. CBOOOIHbBIE
KoneOanus. ['apMoHUYEeCcKre KoaeOaHus

29 Kunemarnueckoe 1 TMHaAMHUYECKOE
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OIMCAaHMUE KOJIeOaTEIbHBIX I[BI/I)KGHI/Iﬁ

DHepreTudeckoe onvcanue. BoiBos
JTUHAMUYECKOT0 OMUCAHUS TAPMOHUYECKUX

30 KoJIe0aHUH M3 UX YHEPTETHIECKOTO U
KMHEMAaTU9IEeCKOTO OTTMCAHUS

31 Ammatyzaa u ¢gaza kojebaHui
[lepuon u yacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHU

32 MaTeMaTUYeCcKoro MasTHHKa. [lepuon
CBOOOAHBIX KOJIEOaHUN TIPYKHUHHOTO
MasiTHUKa

33 3aryxaromue Koieoanus. BelHyKIeHHBIC
kosebanus. Pezonanc

34 ABTOKOJIE0aHUSA

35 Pemenue 3amay

36 VYpok-koHpepenus "Mexannueckue
KoJie0aHusl B My3bIKaJIbHbIX HHCTpyMEHTax"

37 O06o011eHne U cucTeMaTu3alys 3HaHU| o
teMe "MexaHnuueckue KonebaHus"

38 DNIeKTpOMarHuTHhIE KOJIeOaHusI.
KonebaTenbHbIil KOHTYD
®opmyna Tomcona. CBsI3b aMIUIUTYIbI

39 3apsija KOHJIEHCATOpa ¢ aMIUTATYION CHITBI
TOKa B KOJIEOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHHsI SHEPTUHU B UACATLHOM
KoJ1e0aTeIbHOM KOHTYPE

41 3aryxarIiue 3eKTPOMarHUTHbIS
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KosiebaHus. BeinyXIeHHbIE
ANIEKTPOMArHUTHBIE KOJIeOaHUs

IIepemennsblii TOK. Pe3ucTop u KOHAEHCATOP

42 B I[EITU TICPEMEHHOTO TOKa

43 Karymika uHIyKTUBHOCTHU B LIENTU
MEPEMEHHOT0 TOKa

44 3akon OMa 11t 5JIEKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa
MoIHOCTh NEPEMEHHOTO TOKA.

45 AMIUITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE
CWJIBI TOKA Y HATPSDKEHUS

46 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH

47 Pemenue 3agau
WneansHblif TpanchopmaTop.

48 [IpousBoicTBO, MEepenaya u MoTpedIeHne
ANEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anexkTpodHeprun. KyiabTypa nucnonb30BaHus
AIEKTPOIHEPTHH B TOBCEAHEBHON KU3HU

50 Pemenne 3amau

51 Pemenue 3amau

59 O06o011eHne U cucTeMaTu3alys 3HaHU| 1o
Teme "DJeKTpOMarHuTHbIE KojeOaHus"

53 MexaHnyeckne BOJIHbIL. XapaKTepUCTUKHU
MEXaHHYECKUX BOJTH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEepUCTUKH 3ByKa
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Wndpassyk u ynprpassyk. LllymoBoe

%6 3arpsi3HEHUE OKPY KAIOLIEH cpeibl

S7 Pewenne 3anau

58 DJeKTpOMarHuTHbIE BOJIHBL. M3i1yuenue
3JIEKTPOMArHUTHBIX BOJIH

59 OHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH
[Tkana 351eKTpOMarHUTHBIX BOJIH.

60 [IpumMeHeHue IIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY
[TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.

61 Paguonokanus. DneKTpoOMarHuTHOE
3arps3HEHUE OKpYXKarollel cpeibl

62 KonTponpHas padora o teme "Konebanus
Y BOJIHBI"

63 Caer. 3aKOH MPSIMOJIUHENHOTO
pacnpocTpaHeHus CBeTa

64 Pemrenue 3a1a4 Ha NpUMEHEHNE 3aKOHA
HOPSMOJIMHEHHOTO paclpoCTpaHeHHsI CBETa

65 OTtpaxenue ceta. [lmockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenue cBeta. AGCONIOTHBIN U
OTHOCHUTEIIbHBIN MOKa3aTelb MPeTOMIICHHUS.

66 [TomHOE BHYTpEHHEE OTpasKEHHE.
IIpenenbHbIN Yo MOJHOTO BHYTPEHHETO
OTpaKeHUs

67 Pemenue 3a1ay Ha MpUMEHEHNE 3aKOHOB

OTpaXCHUSA U MMPEJIOMIICHUA CBETA

85




Xon stydeit B mpusMe. Jlucnepceust cBera.

68 N
CnoxHbIN cocTaB Oenoro ceera. L{per

69 JInn3bl. @OKyCHOE pacCTOSIHUE U
ONTUYECKasl CHJIA JINH3BI

70 [TocTpoenune n300pakeHH B JIMH3aX U UX
cUcTeMax. YBelInYeHHEe JTUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXeHH, MOJIy4aeMbIX C TTOMOIIBIO
JVH3

72 ['na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipeaenst npuMeHUMOCTH
TEOMETPUUECKOMN ONTHUKH

74 CkopocTb cBETa U METO/Ibl €€ U3MEPEHUS

75 Hucniepcus cBera

76 WnTepdepenmus ceera

77 KorepeHnTHbIe HCTOYHUKHU. Y CTIOBHS
HAOJTI0ICHUST MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenue nuTeppepeHun

80 Judpakuus ceera

81 JudpaxknuonHas pemeéTka. Y cioBue
HAOJTIOICHUS TJIABHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 [TorrepevHOCTh CBETOBBIX BOJIH.
[Monspuzanus cBera

84 Pemenne 3amay

85 CBeToBbI€E BJICHUS B IPUPOJIE
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O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86 teme "OnTtuka" 1

87 KonTtponbHast padora no teme «OnTuKa 1
["'paHuUIIBI MPUMEHUMOCTH KIIACCHYECKON

88 MEXaHUKH. 3aKOHBI JICKTPOAMHAMUKH U 1
NPUHINN OTHOCUTEIBHOCTH

89 [TocTtynartsl cienuanbHOU TEOPUU 1
OTHOCHUTEJIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue

90 npUIHHHOCTH. OTHOCUTENFHOCTh 1
OJTHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHH U
COKpaIICHUE JUTHHBI

01 DHeprusi U UMITYJIbC PEISTHBUCTCKOM 1
YaCTHUIIBI

92 CBsI3b MacChl C 3HEPTHEN U UMITYJICOM 1
PENATUBUCTCKOM YacTUIbl. DHEPIrUs MOKOs

93 PaBHOBeCHOE TETIIOBOE M3ITy4YeHUE 1

94 3akoH cMelieHus Buna 1

95 I'umotesza M. [1nanka o kBaHTax. @OTOHBEI 1

96 OHeprus ¥ uMIysbc GOTOHA 1

97 ®otoadppext. OnbiThl A. I'. CTonerosa. 1
3akoHsb!I poTodddexra

08 VYpaBHenue DitHmTeitHa 11 poTodddexra. 1
"Kpacnas rpanuna" ¢pororddexra

99 Jasnenue cera. OnbiTel [1. H. JIeObeneBa

100 BonHOBBIE CBOHCTBA YacTHIT 1
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Bounnsl e bpoiiiis. JlinvHa BOJIHBI 1€

101 Bbpoiinst u pazmepsl 00aCTH JIOKATU3AITUN
JBUKYIIEICS YaCTHIIbI

102 KopnyckynspHo-BOIHOBO! Ayanu3m

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax
Crienuduixa u3MepeHuii B MUKpOMHUPE.

104 CooTHoIlIeHHs HEOTIPeAeIEHHOCTEN
I'eitzenbepra

105 Pemenue rpadudecknx 3agaq

106 Pemrenne pacy€THbIX 33124
KonTpomipHas padora o Temam: "OCHOBBI

107 CTO", "KopiyckyJ1sipHO-BOJIHOBOI
Tyanu3m"”

108 OMNBITHI MO UCCIIEIOBAHUIO CTPOCHUS aTOMA.
[Tnanerapuas mozxens aroma Pezepdopra

109 IToctynarsr bopa

110 Bune! ciektpoB. CriekTp ypoBHEH 3HEPIHH
aToma BOAOpOaa

111 CrioHTaHHOE M BBIHYX/IEHHOE H3JIy4YeHHUEe
CBeTa

112 Jlazep
Hyxnonnas monens siapa ['eiizenOepra-

113 WBanenko. 3apsig 1 MacCOBOE YHUCIIO sJpa.
H3otonsl. PagnoakTHBHOCTE
3aKOH paJMoaKTHUBHOTO pacnajga. CBoicTBa

114 MOHM3UPYIOLIETO U3IIydeHUs. BiusHue

pPaaAnOaKTUBHOCTH HaA JKUBBIC OPTraHU3MBI.
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Jo3umerpus

115

DHeprus CBA3U HYKIOHOB B siape. S nepHbie
cuibl. Jleext macchl saapa. SnepHbie
peakiun. SnepHsie peakTopsl. [IpoGiemMsr
YIPABIAEMOr0 TEPMOAIEPHOIO CUHTESA.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
JHEPreTUKU

116

MeTo/1bl perucTpalnuy U UCCIIEIOBAHUS
3JIEMEHTapHbIX YacTull. OyHJaMEHTaIbHbIE
B3aUMOJICUCTBUSA. bapruoHbI, ME30HBI U
nentoHsl. [IpencraBnenne o CtangapTHON
Mozenu. KBapk-rirooHHas Moziesnb alpOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EMUHCTBO pU3MUecKoi KapTUHBI
Mupa

118

119

120

Oranbl pa3BUTHS ACTPOHOMHUU. 3HAUCHHE
ACTPOHOMHH

[TprMEeHUMOCTH 3aKOHOB (PU3UKHU IS
00BSCHEHUS MPUPOJIBI KOCMUYECKHIX
00BEKTOB. MeTO/Ibl aCTPOHOMUYECKUX
HUCCIeN0BaHuN

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIDI,
pPaaruoOTCICCKOIIbI, BHCaTMOC(I)epHaSI
ACTPOHOMMUA

121

Bug 38é3aH0T0 HEOa. Co3BE3 U, IPKHE
3Bé3)]I)I, IIaHETHBI, UX BUAUMOC IBUKCHUC

122

Conueunas cucrema. Conuiie. Congeunas
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aKTUBHOCTb. MIcTounuk sHeprun CosHIa U
3BE3N

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKH.
Junarpamma "cnekTpajbHbIN Kilacc —
CBETUMOCTB"

3B€3I[BI TJIaBHOM IIOCICI0BATCIBbHOCTHU

125

Buytpennee crpoenue 38€31. CoBpeMEHHbIE
MPEJCTABJICHUS O TPOUCXOXKICHUHN U
sposronun CoJiHIIa ¥ 3BE3]1. DTallbl JKU3HHU
3BE3]

126

Muteunsbiii [Iyte — Hama [Manaktuka. Turbl
rajakTuk. YEpHbIe BIPHI B iApaxX rajJjakTUK

127

128

Bcenennas. Paciunpenue Beenennoii. 3akoH
Xab6ma. Teopust bonbiioro B3peIBa.
PennkToBO€ n3iyyeHue

MacmtaOHas cTpykTypa Beenennoit.
Meraranaktuka

129

130

Hepeménnsie nmpobieMbl acCTpOHOMUU

Du3HUeCKU IPAKTUKYM I10 TEME
"UccmemoBaHue MarHUTHOTO TTOJIS
MMOCTOSSHHBIX MarHUTOB' MIJIN
"UccnemoBaHue CBOMCTB
deppomarneTukoB" unu "Hccnenosanue
JIEMCTBUSI MOCTOSIHHOT'O MAarHUTa Ha PaMKy C
TOKOM"

131

Pu3NUeCcKuil TPAKTUKYM 110 TEME
"N3mepenue cunbl Ammepa" wiu "M3yuenue
3aBUCHMOCTH CHJIBI AMITepa OT CHJIBI TOKA"
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nin "OnpeneneHue MarHUTHOM UHIYKIIUU
Ha OCHOBE M3MEpPEeHUs CUIIbl AMriepa"

132

Pu3N4eCKu IPAKTUKYM 110 TEME
"UccnenoBaHue SBICHUS
JIEKTPOMAarHUTHOW MHAYKIMU" WIN
"Onpenenenre HHAYKIIMI BUXPEBOTO
MardHUTHOTO 1OA"

133

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue sSiBIEHUS CAMOUHIYKIIUN"
wiu "COopka MOJIETIH IJIEKTPOMAarHUTHOTO
reneparopa"

134

135

136

137

138

OuznuecKuil MPaKTHKYM 110 TEMe
"U3mepenue neprojia CBOOOTHBIX
KoJIeO0aHUH HUTSIHOTO U TIPYKHHHOTO
MasITHUKOB'"

Pu3nYeCKU IPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM
MasiTHUKE"

Du3HUeCKU IPAKTUKYM I10 TEME
"HccnenoBanue NEpEMEHHOIO TOKa Yepe3
IIOCJIEI0BATENBHO COEIUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOp" WiIH
"UccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIA [TIEPEMEHHOT0 TOKa"

Pu3nUeCKUu IPAKTUKYM 110 TEME
"N3y4yeHne napameTpoB 3ByKOBOM BOJIHBI"
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenue nokasaTesis IpeaoMIeHUs
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crexna" win "llonydenue n3oopaxeHus B
CHCTEME M3 IIJIOCKOT0 3epKaJia v JINH3bI"

139

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUA OT BELECTBA (Ha IpuUMepe
*Kuakux auH3)" wim "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

140

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HaOmonenue nqudpakuuu, HHTepHEepeHIHH
U noJjsipusanuu ceera'

141

dusnueckuil NpaKTUKYM 10 TeMe
"OnpeneneHyre UMITyJIbca U SHEPTUU
PENATUBUCTCKHX YacTHIl (110 GoTorpadusim
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

142

Du3nUeCKUu IPAKTUKYM I10 TEME
"N3mepenue noctosHHOM [lnanka Ha
OCHOBe ucclienoBanus Gporoadpdexra” nim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEeHUs "

143

144

Pu3nYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue ciekTpa pa3peskeHHOTO
aTOMapHOI0 BOJAOPOJA U U3MEPEHUE
noctostHHOM Punbepra”

Pu3nUeCKUu IPAKTUKYM 110 TEME

"HccnenoBanue paaroakTUBHOTO (hoHa C
WCITOJIb30BAaHUEM JTO3UMeETpa' Win
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"N3y4yeHne moraomneHus 6era-4acTuil
aTOMUHHEM"

145

146

147

148

149

Pu3N4eCKu IPAKTUKYM 110 TEME
"HaOmroaenust 38€31H0r0 HEOA
HEBOOPYXKEHHBIM I'JIa30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKEHUHN 115
OTIpEICTICHUS TTOJIOYKEHHUST HeOSCHBIX
00BEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBepHOro Moiaylapus u sipKue
3Bé31b1" Wi "HaOrroaeHus B TEIECKOIl
JIyHbI, TUIaHET, TYMAHHOCTEN U 3BE3HBIX
CKoIIeHUi"

O06o011eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHOMUM B
HSKOHOMUYECKOU, TEXHOJIOTMYECKOMH,
COLIMAJILHOW U ATUYECKOH cepax
JIeATeIbHOCTH YeI0BeKa

O06o0011eHre U cucTeMaTU3alus 3HaHUH.
Posb 1 MecTo (pU3KKK U ACTPOHOMUM B
COBPEMEHHOMN HAyYHON KapTUHE MUpa

O0001IeHne U cUCTEMAaTH3aINS 3HAHUI.
Ponb pusndeckoit Teopun B JOpMUPOBAHUU
MPEJICTaBICHU 0 PU3NIECKON KapTHHE
MUpPa, MECTO (PU3HUECKON KapTUHBI MHpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUN O IPUPOJIE

O0001eHrE U CUCTEMATU3ALMS 3HAHUM 110
teme "Kunemaruka"
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O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

150 n n
TeMme "Kunematuka

151 O0001Ienre U cucTeEMaTH3alMs 3HAHAH 110
teme "Jlunamuka"

152 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "CraTtuka TBep10ro Tena"

153 O0001Ienre U cucTeEMaTH3alMs 3HAHAHA 110
TeMe "3aKOHbI COXPAHEHHUS B MEXaHUKE"
O0001Ienre U cucTeEMaTH3alns 3HAHAH 110

154 TeMme "OCHOBBI MOJIEKYIIPHO-KHUHETUYECKON

Y.
Teopun"
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

155 teme "Tepmoaunamuka. TemioBbie
MaIIuHe!"

O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110

156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®da30BbIe IEPEXOBI"

157 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "DnekTpuyeckoe nose"

158 O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMme "[1oCTOSHHBIN 21eKTpUUecKuid ToK"

159 O00011eHNEe U cUCTEMATH3allMs 3HAHUH 110
Teme "ToKu B pa3InyHbIX cpenax”

160 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMme "MaruutHoe noje"

PesepBHriit ypok. O0001IeHHE U

161 CHUCTEMaTH3alys 3HAaHUH 110 TEME

"DJIeKTpOMarHuTHasI MHIYKINS"
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162

PesepBHeiit ypok. O600mIcHNE U
CUCTEMATHU3ALNA 3HAHUH 110 TEME
"Mexanndeckue Koiaedanus"

163

PesepBHelil ypok. O6o0IIeHHE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"DneKTpOMarHUTHBIE KOJIeOaHus "

164

165

166

PesepBHbIil ypok. O6001IeHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"MexaHW4YecKue 1 3JEKTPOMarHUTHbIE
BOJIHBI"

PesepBusiit ypok. O6o0meHue u
cucTeMaru3anus 3HaHuu mo reme "Ontuka"

PesepBusiit ypok. O6o0mieHue u

cucTeMarusanus 3HaHui 1Mo Teme "OCHOBEI
cTo"

167

Peseprubiit ypok. O60011eHNE U
CUCTEMAaTH3alMsl 3HaHUH 110 TeMe
"KopnycKynsipHO-BOJIHOBOM 1yayin3m"

168

169

170

Peseprubiit ypok. O60011eHNE U
cucreMaru3aiis 3Hanuii mo treMe "dusuka
aroma"

PesepBusiit ypok. O6001IeHue U
cucTeMarusanus 3HaHuil no reme "dusuka
ATOMHOTO SApa U JIEMEHTapHbBIX YacTUILL"

PesepBHrlit ypok. O000mIeHNE U
cucTeMaTH3alus 3HaHUH 10 Teme
"OnemeHTh! acTpoduzuku”
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OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

170

16
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» ®msuka (B 2 gactax), 10 xknace/ 'enpenmreitn JI1.O., bBynatoa A.A.,
Kopuuneer W.H., Komkuna A.B.; mox penakmueit Opiora B. A., O0miecTBo ¢
orpaHn4eHHor oTBeTcTBEeHHOCThIO « BMHOM. JIaboparopus 3HaHUI»;
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

» dusuka (B 2 yactax), 11 knace/ I'ennenmreitn J1.O., bynatosa A.A.,
Kopuunbses U.H., Komkuna A.B.; non pegakuueit Opnosa B.A., OO01iectBo ¢
orpaHn4eHHon oTBeTcTBeHHOCThIO « BUHOM. JIaGoparopus 3HaHUI»;
AxnunonepHoe odiectBo «M3aatensctBo «IIpocBerienue»

» Gusuka, 11 kinace/ KacessinoB B.A., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[[PODAY; AxuinonepHoe o61ecTBo «3naTenbcTBO

«IIpocBenieHue»

METO/JIUYECKHUE MATEPHUAJIbI JIJIS1 YUYUTEJISA

e [ Msaxuiues, b. b. byxosues, H.H. Corckuit ®uszuka 10 k1. @uszuka 10
kJacc. ba3oBbiii 1 yriyOneHHBIN ypoBeHb. Y ueOHUK. MOCKBa.
[Ipocsewmenne, 2020

e ['J. Maxumes, b.b. byxosues, B.M. YUapyrun ®usuka 11 kiacc. bazoslii
U yriayOJeHHbINH ypoBeHb. YueOHuk. Mocksa. [Ipocsemnienue. 2020

o A.Il PeimkeBuu. COopHUK 335124 o pusuke. Mocksa, [poda, 2005 - 2019
T.
CoOopHnuk 3ama4 mo ¢pusuke st 9 — 11 xkmaccor. CocraButens [.H.
CrenanoBa. M.: «IIpocsemenuey, 1996 r.
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