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HOACHUTEJBbHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE CpeaHEero ooOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJOXKEHHM U TPeOOBaHMM K pe3ylbTaTaM OCBOCHUS
OCHOBHOM 00pasoBaresibHON mporpammsl, npenacrabieHHbix B PI'OC COO, a
Takke ¢ yuérom deaepaibHoi paboueil mporpaMmbsl BocnuTanus 1 KoHuenmuu
npenofaBaHus  ydeOHoro mpenmera «@Pusumka» B 00pa3oBaTeNbHBIX
OpraHU3aAUAX Poccuiickoiu Odenepaunu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOrPAMMBI IITKOJIBI.

[Iporpamma 10 (Qu3uke onpenenser 00s3aTeNbHOE MPEIMETHOE
coJiepKaHue, YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUCHUS
TEM U pa3lelioB Yy4yeOHOro MpeaMera ¢ YYETOM MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4e€OHOTO MpoIecca, BO3PACTHBIX
ocobeHHocTell oOyuaromuxcs. [Iporpamma no ¢gusuke naér npeacTaBieHUE O
LEJAX, COAEp)KaHUM, OOIIel cTpaTerud OOyYeHHMs, BOCHUTAHUS U Pa3BUTHUS
oOyuaronuxcsi cpeacrBamu ydeOHoro npenmera «dusuka» Ha yriayOiaéHHOM
YpOBHE.

N3yuenue kypca ¢uszuku yriyoJIEHHOTO YPOBHS MO3BOJIIET PEain30BaTh
3a1auu npo¢eCcCHOHATBHONW OPUEHTAIIMH, HAIIPABJICHO HA CO3/IaHUE YCIIOBUH JIJIs
MPOSIBIICHUS] CBOMX MHTEJUIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN KaXKIbIM
oOy4Jarouumcsi, KOTOpble HEOOXOAUMBI [JIsl MHPOAOJKEHUsT 0Opa3oBaHUS B
OpraHu3alusIX MPOPECCHOHAIIBHOTO 00pa30BaHUsl MO PA3IUYHBIM (U3HKO-
TEXHUYECKUM U MHKEHEPHBIM CIEIIUATbHOCTSIM.

B mnporpamme mno ¢usuke omnpeaensroTcs IIaHUPYEMbIE Pe3yJbTaThl
OCBOEHHUS Kypca (U3UMKM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS:
JUYHOCTHBIE, METaNpeIMEeTHbIE, MNpeaMeTHble (Ha YrIIyOJIEHHOM YpOBHE).
Haydno-meromonorndeckoit OCHOBOM Jisi  pa3pabOTKu  TpeOOBaHUU K
JUYHOCTHBIM, METANpPEIMETHBIM W MPEIMETHBIM PE3yJIbTaTaM OO0ydYaroInXxcs,
OCBOUBIIIUX MTporpaMmMmy 1o (U3UKE Ha YPOBHE CPEIHEro 00IIero oopa3oBaHuUs
Ha yriIyOJIEHHOM YPOBHE, SBJISIETCSI CUCTEMHO-/IEATETbHOCTHBINA MOAXO/.

[Iporpamma no pu3MKe BKIIIOYAET:

MJIaHUPYEMbIE pPe3yJabTaThl OCBOCHUSA Kypca (GU3WKKM Ha YIITyOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJILTATHI IO TO/1aM O0YUYEHUS;

cozepxkanue yueoHoro npeamera «dusuka» no rogam o0yyeHus.

[Iporpamma 1o (u3uke HMeEeT MNPUMEPHBIA XapakTep U MOXKET OBITh
WCIIOJTh30BaHA YUYUTEIIMU (DU3UKH JJIsI COCTABIICHUS CBOUX PAO0OYHX MPOTPaMM.

[Iporpamma 1o (u3MKe HE CKOBBIBAET TBOPUYECKYIO HHUITUATUBY yUUTEICH
U TPEOCTaBISET BO3MOXKHOCTU ISl pealn3alyyd Pa3jIudyHbIX METOJUYECKUX



MOJXOJ0B K MPENojaBaHui0 (U3UKK Ha YrayOJIEHHOM YpOBHE NPHU YCIOBUU
coxpaHeHus 00s13aTeNbHOM YaCTU COIepKaHus Kypca.

®du3nka Kak Hayka o HauOosiee OOHIMX 3aKOHAX MPHUPObI, BHICTyMas B
KauecTBE y4eOHOTo peIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIA]] B CACTEMY
3HaHUA 00  okpyxawomeM wmupe. UlkonpHBIH  Kypc  GU3MKH — —
CHUCTEeMOOOpa3yIOMMiA 71 €CTECTBEHHO-HAYYHBIX Yy4YEOHBIX TMPEIMETOB,
MOCKOJIbKY (DU3UYECKHE 3aKOHBI Jie)KaT B OCHOBE IIPOILIECCOB U SIBICHH,
U3y4aeMbIX XUMHEH, Ouosioruei, usznueckoil reorpadueit U acTpOHOMHUEH.
Hcnonp30BaHne W aKTUBHOE NpPUMEHEHUE (PU3MUYECKUX 3HAHUN OINpeAesuio
XapakTep u OypHOE pa3BUTHE pa3HOOOpa3HBIX TEXHOJIOTUHN B cpepe SJHEPreTHKH,
TPaHCIOPTa, OCBOCHUSI KOCMOCA, MOJIYYEHHUS] HOBBIX MaTEPHAJIOB C 3a/IaHHBIMU
cBoiictBamu. M3ydeHue (PU3MKU BHOCUT OCHOBHOM BKJaJ B (OPMUpPOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHbI Mupa oOydaromerocs, B (OpMUPOBaHUE
YMEHHI TPUMEHSTh HAYYHBIM METO/ TTO3HAHUS TIPU BHITIOJTHEHUU UMH YUYE€OHBIX
HCCIIETOBAHMM.

B ocHOBy kypca ¢u3uku Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUs
MOJIOKEH psi HUACH, KOTOPbIE MOXHO paccMaTpUBaTh KaK MPUHIMIBI €ro
OCTPOEHHUS.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBJISIETCS JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTEpHaIl U3 BCEX Pa3leioB (U3UKHU, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TAK M1 COBPEMEHHOMN (DU3UKHU.

Hoea zenepanuzayuu. B cooTBeTcTBUM C HEW Marepuan Kypca (U3UKU
o0beMHEH BOKPYr (u3mueckux Tteopuil. Benymmum B Kypce sBIseTcs
(opMHpOBaHKE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pUH, BEUIECTBE U
ToJIe.

Hoen cymanumapuzayuu. EE peanuzanus npeanonaraeT UCHOIb30BaAHUE
T'YMaHUTAPHOTO TOTEHIMAIa (U3UIECKON HAyKU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkM ¢ pa3BUTHEM OOIIEeCTBa, a TaKkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU U 3KOJIOTHUYECKUMU MPOOJIeMaMH.

Hoea npuknaonou nanpaenennocmu. Kypc Gusuku yriayOJaEHHOTO
YPOBHSI MpEAIoiaraeT 3HAKOMCTBO C IIMPOKUM KpPYrOM TEXHHYECKUX U
TEXHOJIOTUYECKUX IPUIIOKEHUN H3YyYECHHBIX TEOpPUM M 3aKOHOB. Ilpu 3TOM
paccMaTpUBAalOTCSI Ha YpPOBHE OOUIMX TNPEACTAaBICHUA U COBPEMEHHBIE
TEXHUYECKUE YCTPOUCTBA, U TEXHOJIOTHH.

Hoea 3xonozuzayuu peanusyercsi MOCPEACTBOM BBEJCHHS SJIEMEHTOB
COJIEp)KaHus, TMOCBSIIEHHBIX SKOJIOTHYECKUM MpoljeMaM COBPEMEHHOCTH,
KOTOPBIE€ CBSI3aHBI C Pa3BUTHUEM TEXHUKH U TEXHOJOTHH, a Takke 00CyKICHUS



npoOJeM  palMOHAIBHOIO  IPHUPOAOIONB30BaHUA M 3KOJOTMYECKOH
0€301MacHOCTH.

OcBoenue cojiepkaHusi IPOrpaMMbl IO (PU3KKE TOJDKHO OBITH TOCTPOECHO
Ha MPUHIHUINAX CUCTEMHO-JEATEIbHOCTHOrO noaxoaa. g hus3uku peanusamus
3TUX TMPUHIUMNOB Oa3upyercs Ha HUCHOJIb30BAaHUU  CAMOCTOSTEIHHOTO
HKCIIEPUMEHTa KaK MOCTOSHHO ACMCTBYIOLIETO (hakTopa ydeOHOro mpoiecca.
Jlist yriiyOGin€HHOro YpOBHSI — 3TO CHCTEMa CaMOCTOSITENIBHOTO YYEHUYECKOTO
AKCIIEPUMEHTa, BKJIIOYAIOMIETO (PPOHTANbHBIE YUYEHUYECKHE OMBITHI IPHU
U3Y4YCHUH HOBOTO MaTepualia, JlabopaTopHble pabOThl U PabOTHI MPAKTUKyMa.
IIpu 5TOM BO3MOKHBI JiBa Ciocoda pean3anuu (pPU3NYECKOro mpakTukyma. B
MIEPBOM Clly4ae MPaKTUKyM HpoBoauTcs 1u0o B koHUe 10 u 11 kmaccos, nmubo
Hocjie MepBOro M BTOPOTO MOJYTOAMM B KaXKJIOM W3 3THX KiaccoB. Bropoi
Croco0 — 3TO UHTErpanus padoT MpaKTUKyMa B CUCTEMY JJaOOpaTOPHBIX padoT,
KOTOpbIE MPOBOJATCA B Mpolecce u3ydeHus pasnena (temsl). IIpu stom mon
paboTaMM MpaKTUKyMa MMOHUMAETCS CaMOCTOSITENIbHOE MCCIIEI0BAHNE, KOTOPOE
MIPOBOAMUTCS TIO PYKOBOJICTBY CBEPHYTOr0, 0000IIEHHOTO BUa O€3 MOIIaroBoi
WHCTPYKITUH.

B nporpamme mno ¢Qusmke cuctema YYEHHMUECKOIO SKCIIEPUMEHTA,
1a00paTOPHBIX padOT M MPAaKTUKyMa MPEJCTaBIEHA €IUHBIM nepeuHeM. Bridop
TEMATHKH JUIS TUX BUIOB YICHHUECKHUX MPAKTHUYECKUX PabOT OCYIIECTBISETCS
y4yacTHUKaMu 00pa30BaTeIbHOTO Mpolecca HCXOAd U3  0COOeHHOCTEH
MOYPOUYHOTO IUJIAHUPOBAHUS W OCHaIeHus: kabunera ¢usuku. [lpu sTOM
oOecrieunBaeTcsl OBlaJieHue 00yJaroNMMUCS YMEHUSMH TIPOBOJUTH MPSIMBIE U
KOCBEHHBIC M3MEPEHUs, NCCIECIOBAHUS 3aBUCUMOCTEH (DU3NYECKUX BEIMYUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEATIOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHUE yIEnsSeTCs PEIICHUIO PAacUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM 11t pacU€THBIX 33724 IPUOPUTETOM SIBIISTFOTCS 33/1a4U C SIBHO
3a/IaHHOM U HESBHO 3aIaHHON (PU3UUECKOI MOIEITBIO, TTO3BOJISIONTNE TPUMEHSTh
U3YYEHHBIE 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJHOI0 pas3jena Kypca, Tak U
UHTETPUPYsS] TPUMEHEHUE 3HAHUN W3 Pa3HBIX pasnenoB. JlJii KauecTBEHHBIX
3alad  TPUOPUTETOM SBISIOTCS 3aJaHus Ha OOBSICHEHUE/TPECKa3aHue
MpoTeKaHusi (U3MYECKUX SBICHUH U TIPOIECCOB B OKPYKAIOIICH >KHU3HHU,
TpeOyrolue BblOOpa (PU3MYECKOM MOAENU Il CUTyallMd TPAKTHUKO-
OpUEHTHPOBAHHOTO XapakTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k marepualbHO-
TEXHUYECKOMY 00€CTIeUeHHI0 Y4eOHOTro mporiecca Kype GU3uku yriayOaéHHOTO
YpOBHS Ha YPOBHE CpETHEro o0OIero oOpa3oBaHUs [OJDKEH H3Yy4aTbCs B
YCJIOBUSIX MPEIMETHOro KabOuHeTa. B kabuHeTe GU3MKM JOJDKHO OBITH



HEeoOXxoauMoe J1labopaTopHOe 000pYIOBaHWE ISl BHITIOJHEHWS YKa3aHHBIX B
nporpaMMe no (pu3MKe YYEHHUECKHX OIBITOB, JJA0OpAaTOPHBIX paboT U padboT
PaKTUKyMa, a TaKKe JIEMOHCTPAIMOHHOE 000pYI0BaHKE.

JleMoHCTpaliuoHHOE 000py/0BaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHIIUIIOM MHHUMAJIBHONW JIOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
MEPEYUCIICHHBIX B MPOrpaMMe MO (PU3MKE KIIOYEBBIX JEMOHCTpAIMi aJis
UCCJICIOBAHUSI U3YYaeMbIX SIBJICHHM UM TMPOILECCOB, OSMIUPUUYECKUX H
(GbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JIabopatopHoe 000pyAOBaHME Ji YYEHHUYECKHMX HNPAKTHUECKUX padoT
dopMupyeTcs B BUJ€ TEMaTUYECKUX KOMIUIEKTOB M 00€CIIeYMBAECTCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydYarommxcs. TeMaTH4ecKhe KOMIUICKTHI
1abopaTopHOro 00OpPYAOBaHUS JOJIKHBI OBITH MOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAK:KE KOMITBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUE ITU(POBHIX J1a0OpaTOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

dopMupoBaHHE HHTEpeca W CTPEMIICHHS OOYyYalolmuXcs K HayYHOMY
U3YYCHUIO TPHUPOJbI, PA3BUTHE WX MHTEIJICKTYaAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUI O HAYYHOM METO]IE TMO3HaHUs B (POPMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBJICHUSIM;

(opMUpOBaHKE HAYYHOTO MUPOBO33PEHNUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTpOEHHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHupoBaHWEe YMEHHN OOBSICHATH SIBJICHUS C HCIIOJIb30BAaHUEM
du3nYecKuX 3HAHWI U HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHrE TPEACTABICHUNA O POJMU (PUUKH ISl PA3BUTUSA APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEJCTAaBICHUH O  BO3MOXHBIX  cepax  Oymymiein
poeCCUOHATILHON JIEATEIIbHOCTH, CBSI3aHHBIX C (PU3UKOM, MOATOTOBKA K
JalbHeNIIIeMy 00y4eHHIO B STOM HaIpaBJICHUH.

JlocTukeHre TUX 1elieid 00eceYBaeTCsl PEIICHUEM CIIEYIONINX 3a7a4 B
nporuecce u3yyeHus Kypca GU3NKH Ha yPOBHE CPETHETO 00111ero 00pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHHM 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHUAX, BKIIOYas  MEXaHUKY, MOJEKYISIpHYI0  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHWEe YMEHWH TNPUMEHATh TEOPETHUUECKUE 3HAHUSA IS
00BbsiCHeHHsI (PM3UYECKUX SBJICHUN B MPUPONE W IS MPUHATUAS TMPAKTHICCKUX
pPEILICHUI B NOBCEIHEBHOW JKU3HU;



OCBOGHHE CIIOCOOOB pEIICHHUS pPa3IMYHBIX 3a7ad C SBHO 3aJaHHON
du3znyecKoil MOAEIbIO, 3a7a4, MOIPa3yMEBAIOIINX CAMOCTOSTEILHOE CO3/IaHUE
dbu3nyueckoil MoJenu, aJeKBaTHOW YCJIOBHUSIM 3aJaud, B TOM YHCIE 3a]ad
UHKEHEPHOTO XapaKTepa;

MOHMMaHUE (U3NYECKUX OCHOB M MPHUHIIUIIOB JIEHCTBUS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOIECCOB, UX BIUSHHUS Ha OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJAMH CaMOCTOSITEJIbHOIO TJIAHUPOBAHMSI U TIPOBEACHUS
(¢u3nYecKux HKCHEPUMEHTOB, AaHaJIW3a U HUHTEpIpeTanuu HHPOpMaIuH,
ONpeaeieHus JOCTOBEPHOCTH MOITYYEHHOTO Pe3yJIbTaTa;

CO3/IaHHE YCIOBUH JJIs1 pa3BUTHS YMEHUN MPOEKTHO-HCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH;

pa3BuTHE UHTepeca K cdepaM npodecCHOHATBbHOW JEeATENbHOCTH,
CBSI3aHHOU ¢ (PU3UKOIA.

B cootBerctBun ¢ TpedoBanuamMu PI'OC COO yrinyOnéHHBIN ypOBEHb
u3ydeHus ydeOHoro mpenmera «®Pusznka» Ha YpOBHE CpEOHEro O0OIIero
oOpa3zoBaHusi BBIOMpAETCS OOYYaIOMIUMHUCS, TUIAHUPYIOIMIUMH TPOJAODKCHHE
00pa3oBaHUsI 1O CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQIIIS.

Ha wusyuenue ¢usuku (yriayOn€HHBI YpOBEHb) Ha YpPOBHE CPEIHErO
oOwero odpazoBanus orBoauTcs 340 yacos: B 10 knacce — 170 yacos (5 yacoB B
Heneno), B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipenyaraembliii B mporpamMme 1o (usuke nepedeHb J1adopaTopHBIX U
NPAKTHUECKUX pabOT SBISETCS PEKOMEHIOBAaHHBIM, YUMUTENb JEJAaeT BBIOOP
MpoBeJeHUsT 1a00paTOPHBIX PabOT W OMBITOB C YYETOM HHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yJarOIUXCS.



COILEPKXAHUE OBYUYEHUSA
10 KITACC

Paznen 1. HayyHnblid MeTOJ O3HAHUS IPUPOBI.

®duszuka — pyHIaMeHTalIbHAs HayKa o npupoje. HayuHsiit MeTo mo3HaHus
Y METOJIbI UCCIIE0BaHUs (PU3NUECKUX SIBJIICHUM.

DKCHeprUMEHT M TEOpHs B MpoIecce Mo3HaHus npupoasl. Habmonenve n
AKCIIEPUMEHT B (PU3HKE.

Crioco0Obl u3MepeHuss (pU3NYECKUX BEJIWYUH (aHAJIOroBble U IUDPOBBIE
HM3MEpUTEIbHbIE TPUOOPHI, KOMITBIOTEPHBIE JATYMKOBBIC CHUCTEMBI).

[lorpemHocT  wW3MepeHU (U3MYECKUX BEIMYMH (a0CONMIOTHASsT M
OTHOCHUTEIIbHASA).

MopenvupoBanue (PU3NYECKUX SBJICHUM U MPOIECCOB (MaTepHalibHAsS
TOYKa, a0CONIOTHO TBEPJOE TENO, HWJCAIbHAs JKUIKOCTb, HJCANbHBIA Ta3,
TOYEUHBIN 3apsy). ' unoreza. duznueckuii 3aK0H, TPAHUIIBI €TI0 TPUMEHUMOCTH.
dusznyeckas TeOpusl.

Ponp 1 mecto ¢usuku B popMUpOBaHUU COBPEMEHHON HAYYHOU KapTHUHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, npAKMUKym.

N3MmepeHue cuiibl TOKa W HAMNpPsDKEHUS B IEMU MOCTOSHHOTO TOKa MpHU
TTOMOIIY aHAJIOTOBBIX U IU(DPOBBIX U3MEPUTEIIHHBIX TPHUOOPOB.

3HaKOMCTBO ¢ ¢ poBoi JabopaTopueit o ¢usuke. [Ipumepsr namepenus
(bU3HUECKUX BEIMYUH TIPH MOMOIIM KOMIIBIOTEPHBIX JAaTYUKOB.

Paszpnen 2. Mexanuka.

Tema 1. Kunemamuxka.

Mexannueckoe aBuxeHre. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Pannyc-BekTop MarepualbHOW TOYKH, €ro MPOSKIMM Ha OCH CHUCTEMBbI
KoopauHar. Tpaekropus.

ITepemelienue, CKOpocTh (CpeaHsIsi CKOPOCTb, MTHOBEHHAs CKOPOCTbH) M
YCKOpPEHHE MaTepHalbHOM TOYKH, UX MPOEKIHUH HA OCHU CUCTEMbI KOOPJHUHAT.
CrnoxxeHue nepeMereHni U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE ¥ PaBHOYCKOPEHHOE  MPSAMOJIMHEMHOE  JIBUKEHHUE.
3aBUCHUMOCTb KOOPJMHAT, CKOPOCTH, YCKOPEHHUSI U ITyTH MAaTEPUAIIBHON TOYKHA OT
BPEMEHH U UX TPaPHKH.



CBoOomHOE TajeHre. Y CKOpeHnue CBOOOTHOTO TajeHus. JIBmxkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBHCHUMOCTh KOOPAWHAT, CKOPOCTU U
YCKOPEHHSI MaTEepUATILHON TOUKH OT BPEMEHU U UX TpaPUKU.

KpuBonuueitnoe nBwkeHue. JIBuKeHHWE MaTepUaNbHONM TOYKHA TIO
OKPY>KHOCTH. YTJIOBasi U JUHEWHas ckopocTh. [lepron u yactora oOpamieHus.
[entpocTpeMurenbHoe (HOpMalIbHOE), KacaTelbHOE (TaHT€HIUAIBHOE) |
MOJIHOE YCKOpPEHHE MaTepUaIbHOU TOUKH.

TexHuueckue yCTpPOWCTBA M TEXHOJIOTMUECKUE TPOIECCHI: CIUIAOMETD,
IBI)KCHUE CHaApSAOB, LIENHbIE, MIECTEpEHYATHIE W PEMEHHBIE TEpeAayd,
CKOPOCTHBIE JIU(PTHI.

Jlemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALUS KHHEMATHYECKUX XapaKTEPUCTUK
JBH>KCHUSL.

CrnocoObl HcclieIOBaHUS ABIKCHUH.

WNnmrocTpanyst  MpefesbHOro Mepexola MW U3MEPEHHWE MIHOBEHHOH
CKOPOCTH.

[IpeoOpazoBanre NBMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaGntogenue nBUKeHUs Tena, OPOIIEHHOTO MOJ YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.

HanpasneHue cKopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHUE MMyTel, TPACKTOPHl, CKOPOCTEN ABUIKEHUSI OJTHOTO U TOTO XKE
Tela B pa3HbIX CUCTEMAX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

N3ydenne HepaBHOMEPHOTO JIBH>KEHUS C LIETBIO OMPEEIECHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue  ycKopeHUs [pU  NOPSIMOJIMHEMHOM  PaBHOYCKOPEHHOM
JBIDKEHUU TI0 HAKJIOHHOM TJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH MYTU OT BPEMEHHU TPU PaBHOYCKOPEHHOM
JBH>KCHUU.

N3mepenne  yckopeHHs  CBOOOJHOTO  TajeHUs  (PEKOMEHIOBAHO
UCIIOJIb30BaHue U(PPOBOIL TabopaTOpUN).

N3yuenue pnBuKeHUs Tena, OpOIIEHHOTO TOpU3OHTANBbHO. I[IpoBepka
TUIIOTE3bl O MPSIMOM MPOMOPLMOHAIBHOW 3aBUCUMOCTH MEXIY AalbHOCTHIO
MOJIETA U HAYAJIbHOU CKOPOCTHIO TENA.

N3ydenune nBUXKEHUS Tela MO OKPYXKHOCTH C MOCTOSIHHOM MO MOJYJIIO
CKOPOCTBHIO.



UccnenoBanue 3aBUCUMOCTH Teproa oOpalieHus KOHUYECKOro MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuka.

[IepBoiii 3akoH Hprorona. MHepumanbHbie cUCTeMbl OTCuéra. lIpuHIMN
oTHOcuTenbHOCTH ["anuines. HemnepruanbHble CUCTEMBI OTCUETA (ONpPEIEICHHE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepUaaIbHON TOUYKH.

Tpernii 3ak0H Hpr0TOHA 1JIs1 MaTepUAIbHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHHUSI. OJKBHUBAICHTHOCTh T'PABUTAMOHHOM U
MHEPTHON MAaCCBI.

Cuna TsoKkecTd. 3aBUCHMOCTh YCKOPEHUSI CBOOOIHOTO MaI€HUS OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT Teorpapuyeckoil MmuUpoThl. JIBIKEeHHE
HEOeCHBIX Tel M MX cHyTHUKOB. 3akoHbl Kemepa. IlepBas kocmuueckas
CKOpPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBmxKymerocs ¢
YCKOPEHUEM.

Cuna tpenusa. Cyxoe Tpenue. Cuia TpEHHUs CKOJIBKEHUS U CHUJIa TPEHUS
nokos. Kospdunuent tpenus. Cuiia CONpOTUBICHUS MPU ABUKEHUM Teja B
YKUJIKOCTH WJIH Tra3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKECHHUS.

Hasnenue. ['mapocrarndeckoe nasiaenue. Cuita Apxumena.

TexHUueCcKkne yCTpPOWCTBA U TEXHOJOTHMYECKHUE MPOLIECCHI: MOAIIUITHUKH,
JIBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu.

HaOnronenne JBUXKEHUS Tel B WHEPIUATIbHBIX W HEUHEPLHATbHBIX
CHUCTEMAax OTCUETA.

[IpyuHIMIT OTHOCUTEIBLHOCTH.

Kauenne nByX HUIMHIPOB WM IIAPOB PA3HONM MACChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIbHO HEMHEPIIMATIbHOW CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOJICUCTBYIOUICH TMPUWIOKEHHBIX K TEIy CHI C
MIPOM3BEICHUEM MAacCChl Te€Jla HA €r0 yCKOPEHUE B HHEPUMAIBHOU CUCTEME
OTCUETA.

PaBeHCTBO cHil, BOBHMKAIOIINUX B PE3yIbTATE B3aUMOICHCTBUS TEIL.

HN3mepenune macc o B3auMOJIEUCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TAJCHHH.

[{eHTpOOEKHBIE MEXaHU3MBI.

CpaBHEHUE CUJI TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.



Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

W3mepenue paBHOJACHCTBYIONIEH CHII TIPU IBUKEHUH OpycKa 10 HAKIIOHHOU
MJIOCKOCTH.

[IpoBepka TUMOTE3bl O HE3aBUCMMOCTH BPEMEHHU JBIXKEHHsS Opycka IO
HAaKJIOHHOMW INIOCKOCTH Ha 33JJaHHOE PACCTOSHHUE OT €ro MaccChl.

Hccnenoanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
PE3MHOBOM 00pasiie, OT UX JAehOopMaIIHH.

N3ydenne NBU>KEHUSI CUCTEMBI TEJI, CBA3aHHBIX HUTHIO, IEPEKUHYTOMN Yepes
JETKUit OJIOK.

N3mepenune koadduiirieHTa TpeHUs M0 BEJIMUUHE YTIIOBOT0 K03 puimenta
3aBucUMOcCTd Frp(N).

UccnenoBanne JBWKeHUs Opycka MO HAKJIOHHOW TUIOCKOCTH €
nepeMeHHBIM KO3(PHUITMEHTOM TPEHUS.

N3ydenune nBMKEHNs Ipy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomotHOo TBEpAOE Teno. [locTynarenbHOe U BpalllaTeIbHOE JIBUKEHUE
TBEpIOro Tena. MOMEHT CUiIbl OTHOCHUTEIBHO OCH BpauieHus. Ilmedo cuibl.
CrnoxeHue cuil, MPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

VYcroitunBoe, HeycTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKHE IPOLIECCHl: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ci10BUsI paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

HccnenoBanue ycnoBull paBHOBECUS TBEPAOIO TeJd, HMEIOLIETO OCh
BpALLCHHUS.

KoHcTpyrnpoBaHue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3yuenue ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TUIOMIAAbL OIOPHI.

Tema 4. 3axonvl coxpanenusn 6 Mexanuxe.

Nmnynee mMaTepuaibHOM TOYKHM, CUCTEMBI MaTepUalibHbIX TOueK. LleHTp
Macc CUCTEMbI MaTEPUAIbHBIX TOYEK. TeopeMa O ABMKEHHUH LIEHTPa Macc.

NMnynbe cUilbl 1 I3MEHEHHE UMITYJIbCA TEJA.

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE NBUXKEHUE.

MoMeHT nmnyiibca MaTepuanbHOM TOUKM. IpencraBienne o coxpaneHun
MOMEHTA UMITYJIbCA B UEHTPAIbHBIX MOJISX.



PaGota cuibl Ha MajioM M Ha KOHEYHOM mepemenieHuu. ['padudeckoe
IIPEACTABICHUE PAOOTHI CHIIBI.

MoIHOCTb CHUIIBI.

Kunernueckass sHeprus maTepuaibHOW TOUYKU. TeopemMa 00 HW3MEHEHHUU
KMHETUYECKOW SHEPTUN MATEPUAIBHOU TOYKH.

[loTeHnManbHBlE M HENOTEHIMAIbHBIE CUJIbl. [loTeHIMaNbHAs SHEPrus.
ITorennmansHas DHEPTHUS yIpyro ne(pOpMUPOBAHHOM IIPY>KUHBI.
[loTeHnmanbpHass DSHEpPrus Tejla B OJHOPOAHOM TI'PAaBUTALIMOHHOM IIOJIE.
IloreHnManbHas 3HEPrUs Tejla B I'PABUTALMOHHOM IIOJIE OJHOPOJIHOIO LIapa
(BHYTpU U BHe miapa). Bropasg kocmuueckasi CKOPOCTb. TpeThsi KOCMHYECKast
CKOPOCTb.

CBsi3p pabOThl HEMOTEHIMAJIBHBIX CHUJI C H3MEHEHHEM MEXaHUYeCKOH
SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPTHUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

YpaBHenue bepHyIu 171 WICAUTBHOM KUJIKOCTH KaK CIIEICTBUE 3aKOHA
COXpPAaHEHUS MEXaHUYECKON IHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME ITPOLIECCHI: JIBHKECHUE
pakeT, BOIOMET, KONEpP, IPYKUHHBIN MUCTOJIET, THPOCKOI, (PUT'YpHOE KaTaHHUE Ha
KOHBKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeaktuBHOE nBUXKEHUE.

HN3mepenune MOITHOCTH CHJIBL.

W3meHeHue sHepruu Tena Mpu COBEPILIEHUN PabOTHI.

B3anmHbIe npeBpallieHns] KUHETUYECKOW M MOTEHIMAIBHON SHEPIUM MpU
JNEVUCTBUM Ha TEJIO CWJIBI TSHKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Npu CBOOOAHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenne nmnyiibca Teia o TOpMO3HOMY ITYTH.

N3mepenne CUibl TATH, CKOPOCTU MOJIETH 3JIEKTPOMOOUIIST M MOILIHOCTH
CHJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBL.

Hccnenoanne coXxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aUMOJEHCTBHM.

N3mepenre KHHETHYECKON SJHEPTUU TeJIa [0 TOPMO3HOMY ITYTH.

CpaBHeHHE M3MEHEHHUS MOTEHUHUAIbHONW SHEPTrUM MPYKUHBI C PabOTOM
CHUJIBI TPEHHSL.

Onpenenenne pabOThl CHIIBI TPEHUS MPU JBHKEHUU TeJla MO HAKJIOHHOW
IUIOCKOCTH.



Paszpnes 3. MouiekyisipHas pU3HKa ¥ TEPMOJAUHAMMKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopul.

OcHOBHBIE TOJIOXKEHUST MOJIeKyJsipHO-KuHeTn4Yeckoi Tteopuu (MKT), ux
onbiTHOe oOocHOBaHue. Juddysua. bpoyHoBckoe aBmkeHHe. XapakTep
JIBWKEHUSI W B3aMMOJECHCTBUSA YaCTHI[ BemecTBa. MoOAEnM CTPOEHUS Ta3oB,
KUJIKOCTEH U TBEPHABIX TN U OOBSICHEHUE CBOMCTB BEIECTBA HA OCHOBE ATHUX
mozeneid. Macca u pasmepbl Moliekyn (atomoB). KomudecTBo BeriecTBa.
[TocrosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temreparypa U cnocoOwl €€ u3mepenusd. [llkama
temneparyp Llenscus.

Mojienib naeaIbHOTO T'a3a B MOJIEKYJIAPHO-KUHETUYECKON TEOPUU: YACTHULIBI
rasa ABWKYTCS XaOTUYECKHU U HE B3aUMOJICUCTBYIOT APYT C IPYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MeneneeBa—Kianelipona. AOcoitoTHas
Temrneparypa (mkana remnepatyp KenbBuna). 3akon Jlanbrona. M3onpornecchl B
WJIealbHOM Ta3e C TMOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduueckoe
MPEACTABICHUE U30MPOLECCOB: U30TEPMA, U30XO0Pa, U300apa.

CBsi3p  MEXIOy [IaBICHUEM U CPEAHEH KUHETUYECKOW HHEpruei
MOCTYNaTEIbHOTO TEIJIOBOTO ABUYKEHHSI MOJIEKYJ HUJIEAJIbHOTO Tra3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KUHETUUECKON TEOPUH UICTHHOTO Ta3a).

CBsi3bp  aOCOJIIOTHOM TeMmmepaTypbl TEPMOJMHAMUYECKOM CHUCTEMBI CO
CpeHEeW KMHETUYECKOW SHEPTrHeM IOCTYIIATEIbHOIO TEMJIOBOIO JBMKECHUS €€
YacTHII.

TexHuYeCKne yCTPOWCTBA M TEXHOJOTHYECKUE MPOIECCHhl: TEPMOMETD,
OapomeTp, MoTyYeHUEe HaHOMAaTEPUaJIOB.

Jlemoncmpayuu.

Mopenu 1BUKEHUS YaCTUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Huddy3ust :KUIKOCTEH.

Mogaens onbita [TepHa.

[IputsxeHne MONIEKYIIL.

Mojenu KpUCTAUTMYECKUX PEUIETOK.

HabGnronenue u rcciieoBaHue U30MPOLIECCOB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

UccnegoBanne mponecca YCTAaHOBJICHHS TEIUIOBOTO PABHOBECHUS NIPHU
TEII000MEHE MEXTy TOpSYEil U XOJIOHOM BOJOM.

N3yuyeHne M30TEpMUYECKOTO Ipolecca (PEKOMEHIO0BAHO HCIOJb30BAHUE
1udpoBoii 1abopaTopun).



N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mnpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (T]J]) cucrema. 3amaHue BHEIIHUX YCIOBUW ISt
TEPMOJVMHAMUYECKON CUCTeMbl. BHeEmHWE W BHYTPEHHHE MapaMeETpHL.
[TapameTpbl TEPMOJMHAMUYECKOW CUCTEMBI KaK CPEIHHE 3HAUEHUS BEIUYMH,
ONMCHIBAIOIINX €€ COCTOSIHHE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano tepMmoauHamuku. CamMONpOHW3BOJbHAS —pelaKcanus
TEPMOIMHAMHUYECKON CUCTEMBI K TETUIOBOMY PABHOBECHIO.

Mojenp WIEAUIBHOTO Ta3a B TEPMOJMHAMHKE — CUCTEMAa YpPaBHCHMM:
ypaBHeHre MeHeneeBa—KianelpoHa 1 BbIpaXEHUE AJIsI BHYTPEHHEW SHEPTUH.
VY cnoBust IPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALIHS YaCTHUIL, BBICOKHE
TeMneparypel. BplpakeHue s BHYTPEHHEHM SHEPrUM  OJHOATOMHOIO
WJICAUTBHOTO rasa.

KBazucratnueckrne u HECTATUYECKUE MPOLIECCHI.

OnemeHTapHasi paboTra B TepMoAMHAMUKe. BerumcieHue paboThl TIO
rpaduky nporecca Ha pV-auarpaMmme.

Teronepenaya Kak  cnocod  WM3MEHEHUsT BHYTPEHHEW  SHEpruu
TEPMOJUHAMHUUECKON CcHUCTeMBbl 0e3 coBeplieHuss padoTel. KoHBekius,
TEIUIONPOBOIHOCTD, U3JIyUYCHHE.

KomnyectBo Ttemnorel. Tenno€MKoCTh Tenma. YAenpHas W MOJIApHas
TEIUIOEMKOCTH BeEIeCTBA. YpaBHeHHe Maiepa. YaenpHas TEI0Ta CropaHus
TormBa. Pacuér kojsuuecTBa TEIUIOTHI NpH Teruionepenade. llonstue 06
aauabaTHOM IpoIiecce.

IlepBbiii 3akOH TepMoauHaMUKW. BHyTpeHHsis sHeprus. KosmuecTBo
TEIJIOTHI W paboTa Kak Mephl HW3MEHEHUS BHYTPEHHEW DHEPrUU
TEPMOJIMHAMHYECKOU CUCTEMBI.

Bropoli 3akOH TEpMOAWHAMHUKH IS PABHOBECHBIX IIPOLIECCOB: 4Yepe3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOAMHAMUYECKON CHUCTEMBI MPOXOIAUT
eAMHCTBEHHAs aauadara. AOCONIOTHAs TeMIepaTypa.

Bropoii 3akOH TEPMOAMHAMUKM [UII HEPABHOBECHBIX MPOLIECCOB:
HEBO3MOKHO TMEpe/IaTh TEIUIOTY OT 00Jiee XOJIOIHOIO0 Telia K 0ojiee HarpeToMy
6e3 komnencanuu (Knaysuyc). HeodpatumMocTh TpUPOIHBIX MPOIIECCOB.

[TpuHuune! neictus TerioBbix MamuH. KII/I.

Maxkcumanbnoe 3nauenue KIIJI. ukn Kapho.

DKOJIOTUYECKUE  aCHEKThl HCMOJb30BAHUSI  TEIUIOBBIX JBUTATEIEH.
TennoBoe 3arpsi3HEHNE OKPYKAIOIIEH CPEJIbI.



TexHrueckre yCTpONWCTBA U TEXHOJOTMYECKUE MPOLECCHI: XOJOUIbHUK,
KOHAWIIMOHEP, TU3EIbHBIA U KapOIOpaTOpPHBIA JBHUraTeld, mapoBas TypOuHa,
NOJIyYEHUE CBEPXHU3KHX TEMIIEPATYpP, YTUIM3ALUs «TEIUIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcoca, yTWIH3aluUsl OMOOPTraHMYECKOTO TOIUIMBA
JUIS BBIPAOOTKH «TEIUIOBOI U 3JIEKTPOIHEPTHUH.

Jlemoncmpayuu.

N3menenue Temneparypsl pu aanadaTuuyeckoM paclIupeHUN.

Bo3nyuiHoe orauso.

CpaBHEHME yAEIBHBIX TEIUNIOEMKOCTEN BELIECTB.

CnocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTUU.

HccnenoBanue annabaTHOTO IpoLecca.

KomnproTepHble MOJEIN TEMIOBBIX IBUTATEIICH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

N3mepenne yaenpHON TEITOEMKOCTH.

Hccnenosanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue annabaTHOTO IpoLecca.

N3ydenne B3aMMOCBSI3U SHEPTUU MEXKMOJIEKYIISIPHOTO B3aUMOJEHUCTBUS U
TEMIIEPATYPbI KUTIEHUS AKUJTKOCTEH.

Tema 3. Aepecammnbvie cocmoanus eeuyecmea. Pazosvie nepexoowl.

[TapooOpa3oBanue U KoHJeHcalus. McnapeHue U KumeHue. Y enbHas
TEIJI0Ta MapooOpPa3oBaHUSI.

HacelllleHHbIE YW HEHAChIILIEHHbIE TMapbl. KauecTBEHHAs: 3aBUCUMOCTH
IJIOTHOCTH U JIaBJICHUS HACBIILIEHHOTO [1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTb
OT 00bEMa HACBHIEHHOTO mMapa. 3aBUCUMOCTh TEMIIEpaTypbl KHUIIEHUS OT
JTABJICHUSI B KUIKOCTH.

BrnaxxaocTh Bo3yxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTD.

Teépnoe temo. Kpucrammueckune u amopdHble Tena. AHU30TPONHUS
CBOWCTB KpHCTaLIOB. llnaBneHune u Kpuctaumszauus. YAenbHas TEIIOTa
iaieHus. Cyomumanus.

Hedopmanmu TBEpaoro tena. Pactsokenue u cxarue. Casur. Mopynb
HOnra. [Ipenen ynpyrux aedopmarimii.

TemoBoe pacmupeHue XUAKOCTeH U TBEPIBIX TN, 00bEMHOE U JIMHEHHOE
pacuiMpeHre. AHrapMOHM3M TEIUIOBBIX KOJIEOaHWHM 4YacTUl[ BELIECTBAa Kak
NPUYKHA TEMJIOBOTO PACUIMPEHHUsI Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3oBanue sHEprun B (Pa30BBIX MEPEXOAAX.

VYpaBHeHue TermioBoro 0ansaHca.



[ToBepxHOocTHOE HaTsDKeHHE. KOahQHUIMEHT MOBEPXHOCTHOTO HATSKCHHS.
Kammwapuasie  sBiieHus.  JlaBieHue MO HCKPUBIEHHOM IMOBEPXHOCTHIO
xuakoctu. Dopmyna Jlamnaca.

TexHuyeckne yCTpONCTBA W TEXHOJOTMYECKHE IPOILECCHL: KHUJKHUE
KPUCTAJLJIbI, COBPEMEHHBIE MATEPHUATIBI.

Jlemoncmpayuu.

TennoBoe pacunpeHue.

CBoiICTBA HACBHILICHHBIX TAPOB.

Kunenue. Kunenne npyu noHM>KEHHOM JIaBJICHUMU.

N3mepenune cribl MOBEPXHOCTHOTO HATSXKEHUS.

OMNBITHI C MBUIBHBIMH TUIEHKAMH.

CmaunBaHue.

Kanunnsipasie siBeHus.

Mojienin HEHBFOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABJICHUS KPUCTALNINYECKOTO BEIIECTBA.

Bunbr nedopmarimii.

Habmonenune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopruie pabomol, npaKkmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepenue ynenbHON TEIIOTHI IUIABIICHUS JIbA.

N3ydyeHne CBOMCTB HACBILIEHHBIX MAPOB.

N3mepenne aOCONIOTHOM BIIKHOCTH BO3AyXa M OIIEHKA MacChl MapoB B
TIOMEIICHUH.

N3mepenne koddduiimeHTa moBepXHOCTHOTO HATSHKCHUSI.

N3mepenne monyns FOnra.

UccnenoBanune 3aBucuMoctd JedopMmariii  pe3suHOBOro oOpasiia oT
MPUIIOKEHHON K HEMY CHUJIBI.

Pa3znen 4. JaekTpoauHaMHKa.

Tema 1. dnexkmpuueckoe none.

DneKkTpu3anus Tea U €€ MPOosBICHUS. DIIEKTpUUeckuil 3apsan. JIBa Buaa
AJIEKTPUYECKUX 3apsAaoB. [IpOBOIHMKH, AUAJIEKTPUKU M IOJYHIPOBOJHUKHU.
DJIEMEHTApHBIN AJIEKTPUYECKUN 3apsAll. 3aKOH COXPAHEHUS JJIEKTPUUYECKOTO
3apsza.

B3aumogeiictBue 3apsanoB. Toueunsie 3apsasl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero aeiictBre Ha 3JIEKTPUUYECKUE 3aPSIbI.

Hanpsok€anocts  anektpudeckoro mods. [IpoOueiit  3apsa.  Jlunuum
HaIpPsHKEHHOCTH JIEKTPUUECKOTO Mojst. OQHOPOIHOE ANEKTPUUYECKOE MOJIE.



[ToTeHIMaNBHOCTD ANEKTPOCTATUYECKOTO NOJIsL. Pa3HOCTH MOTEHIIMAIOB U
HanpspkeHue. [loTeHnuanbHas sHEprus 3apsaa B JIEKTPOCTATUYECKOM IIOJIE.
[ToreHuman snekTpocraTudeckoro moss. CBsA3b HANPSHKEHHOCTH TMOJSA U
PA3HOCTU MOTEHIMAJIOB IS JIEKTPOCTATUYECKOTO 0I5 (KaK OJTHOPOHOTO, TaK
Y HEOJTHOPOJIHOTO).

[IprHIMD Cynepno3uLInN dIEKTPUIECKUX TOJIEN.

ITone Toueunoro 3apsiia. Ilone paBHOMepHO 3apsbkeHHON cdepsl. [lose
PaBHOMEPHO 3apsKEHHOTo 1o o0bEéMy mmiapa. [losne paBHOMEpHO 3apsKEHHOM
OecKOHEYHOW TIOCKOCTH. KapTuHBI JIWMHUNA HampsuKEHHOCTH ATUX TMOJEH U
AKBUIIOTCHIIMAIBHBIX IOBEPXHOCTEN.

IIpoBOOHMKH B AIEKTPOCTATUYECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMDIEKTpUKH B JJIEKTPOCTATUYECKOM  nosie.  Jluodnexkrpuueckas
IIPOHUIIAEMOCTD BEILIECTBA.

Konpencatop.  DONeKTpoEMKOCTH  KOHAEHCATOpa.  DIEKTPOEMKOCTH
IJIOCKOT'O KOHAEHCATOPA.

[TapanmnensHoe  coeguHeHne  KoHAeHcatopoB.  [locmenoBarenbHOE
COCIMHEHNE KOHIEHCATOPOB.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

JIBr>KeHUE 3apsHKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyeckne yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: AIEKTPOCKOIL,
AIIEKTPOMETP, 3JIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPHUOOPOB,
KOHJIeHCaTOphI, reHepatop Bau ae ['paada.

Hemoncmpauuu.

VY CTpONCTBO M MIPUHLINI IEUCTBUSA JIIEKTPOMETPA.

DIIEKTPUUECKOE TTOJIE 3aPSKEHHBIX IIapPUKOB.

DNEeKTpUYECKOE MOJIE ABYX 3APSKEHHBIX IJIACTUH.

Mogaensb anekTpoctatuueckoro reaeparopa (Baun ae I'paada).

[IpOBOHUKM B DIIEKTPUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAs 3alUTA.

YCTpOHUCTBO M JAEHUCTBUE KOHAEHCATOpPA ITOCTOSIHHOM W TNEPEMEHHOMU
€MKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOopa OT IUIOIIAIN
IJIACTUH, PACCTOSTHUS MEXKAY HUMH U IUDJIEKTPUUYECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apszka 1 pa3psaKka KOHJIEHCATOpa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

OueHka cui1 B3aUMOJIEUCTBUS 3apSKEHHBIX TE.



HaGnrogenue mnpeBpamieHuss SHEPTUH  3apsHKEHHOTO KOHJEHCAaTopa B
SHEPTHUIO U3TYyUYECHUS CBETOANOMA.

N3ydenune npoTekaHus TOKa B LENH, COAEPKAIIEH KOHJIEHCATOP.

Pacnpenenenne pPa3HOCTH MOTEHIIUAJIOB (HanmpspKEeHMST ) pu
MOCJIEIOBATEIbHOM COCIMHEHUN KOHIEHCATOPOB.

Hccnenosanue pa3psaa KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanunwlit 31eKmpuyecKuil mox.

Cuina toka. [1oCcTOSIHHBIN TOK.

VY cI10BUS CYILIECTBOBAHUS [IOCTOSTHHOTO AJIEKTPUYECKOr0 ToKa. McTouHnku
toka. Hanpsokenne U n O1C €.

3akoH OMma Il y4acTKa 1EIH.

DIIEKTPUYECKOE COITPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTHUBJICHUS
OJHOPOJHOI0 IPOBOJHUKA OT €ro JUIMHBI U IUIOLIAJAU MONEPEYHOrO0 CEUYECHUS.
VY 1e1bHOE COMPOTUBIICHUE BEIIECTBA.

ITocnenoBarenbHOE, napajyieJIbHOE, CMEIIIaHHOE COEIMHEHUE
MPOBOAHUKOB. Pacu€r pa3BeTBIEHHBIX JyekTpuyeckux uene. [IpasBuna
Kupxroda.

PaboTa snexkrpuyeckoro Toka. 3akoH [xoyns—JIenia.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TemnioBas MOIIHOCTh, BbIAENsEMas Ha
pe3ucrope.

OJIC u BHyYTpEHHEE COIPOTHMBIICHHWE HMCTOYHMKA ToKa. 3akoH Oma mis
MOJTHOM (3aMKHYTOM) AJIEKTpUYECKOW Iernu. MOIIHOCTh HCTOYHHKA TOKA.
KopoTtkoe 3aMbikaHue.

Konpaencarop B nenu noCTOSSHHOTO TOKA.

TexHHYecKkre YCTpPOMCTBA M TEXHOJOTHMYECKHE IPOLECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUMK IIEKTPUUECKON SHEPTHUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa M HAPSIAKECHUS.

HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA OT HAMNPSIKEHUS U1 PE3UCTOPA,
JlaMIIbl HAKaJIMBAaHUA U CBETOJIMO/IA.

3aBUCHUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IM MOTIEPEYHOT0 CEUCHHS U MaTepuaa.

HccnegoBanne 3aBUCMMOCTHM CHJIBI TOKa OT COINPOTUBICHUS TIPU
NOCTOSTHHOM HaIlpsKEHHH.

[Ipsamoe wu3mepenne DJIC. KopoTkoe 3aMblkaHHE TadbBaHHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTHUBJICHHUS.

Crioco0sb1 coennHeHust ICTOYHUKOB Toka, DJIC b6arapeil.



Hccnenoanne pa3HOCTH MOTEHIIUAIOB MEK1y TTOJIFOCAMHA UCTOYHHUKA TOKA
OT CHUJIbI TOKA B LCTIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

HccnenoBanne CMEMIaHHOTO COETMHEHUS PEZUCTOPOB.

N3mepenne yaenpHOro COnpoTUBIIEHUS IPOBOJHUKOB.

UccnenoBanne 3aBUCMMOCTH CHJIBI TOKAa OT HANPSDKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

VYBenuueHue npejena u3MepeHus: aMmrnepMerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONMMPOTUBJIEHUSI HCTOYHHUKA TOKA.

UccnenoBanue 3aBucumoct J/]C ralbBAHUYECKOTO JIEMEHTA OT BPEMEHU
MPYA KOPOTKOM 3aMBbIKAHHH.

HccnenoBanue pa3HOCTH ITOTEHIIMAIIOB MEXAY IMOJIFOCAMU UCTOYHHUKA TOKA
OT CWJIbI TOKA B IIEIH.

HccnenoBanne 3aBUCHMOCTH TOJIE3HOM MOIIHOCTH MCTOYHUKA TOKA OT
CHUJIBI TOKA.

Tema 3. Toxu 6 pa3iuuHbIX cpedax.

DJIEKTpUYECKasi MPOBOAUMOCTh PA3JIMYHBIX BEIIECTB. JIEKTPOHHAs
IPOBOJAMMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh COIPOTUBIIEHUS] METAJJIOB OT
Temneparypbl. CBEpXIIPOBOIUMOCT.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoicTBa p—N-niepexosa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JIEKTPOJIUTAX. DIIEKTPOJUTHYUECKAS JTUCCOLAALIMS.
DnexTponu3. 3akoHbl Dapanes A1l ANEKTPOIn3a.

DIIEKTPUYECKU TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSITEIbHBIN
paspsa. PaznmuuHble TUIIBI CAMOCTOATENBHOTO pa3psana. Moinnus. [1mazma.

TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHUE: Tra30pa3psiIHbIC
JIAMITbI, AJIEKTPOHHO-JIy4eBasi TPyOKa, IMOJYNPOBOJHUKOBBIE MPUOOPHI: THUOI,
TpaH3ucTop, (HOTONMOA, CBETOAMOJ, TalbBaHWKA, paQUHUPOBAHUE ME[H,
BBITVIABKA AJTFOMUHMUS, DJIEKTPOHHAS MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCHUMOCTh CONPOTUBJICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB IEKTPOIUTOB.

3akoHbI 2siekTposinza Papazes.

HckpoBoit paspsaa ¥ IpOBOAUMOCTb BO3LyXa.

CpaBHeHHE MPOBOAUMOCTH METAIIJIOB U MOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.



Hab6nronenue amekTposmsa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO HOHA.

HccnegoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  TEPMOpPE3UCTOpPA  OT
TeMIIepaTyphl.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU JUO/IA.

Du3nYeCcKUuil NPaKTUKYM.

CnocoObl  u3MepeHus: (U3MYECKUX BEIUYMH C  HCIOJIb30BAaHUEM
AQHAJIOTOBBIX W WU(GPOBBIX H3MEPUTENHHBIX MPUOOPOB U KOMITBIOTEPHBIX
JaTUYNKOBBIX CUCTEM. AOCOJIFOTHBIE U OTHOCUTEIIbHBIE IOTPEUTHOCTH U3MEPEHUIN
dbuznyecknx BennunH. O1leHKa TPaHull MOTrPEITHOCTEH.

[IpoBeneHne KOCBEHHBIX M3MEPEHHUM, HWCCIEAOBAHUN 3aBUCHMOCTEN
(¢u3nyecKkux BEIMYMH, MPOBEpPKa MPEAJIOKEHHBIX runores (BelOOp u3 pador,
ONMCAHHBIX B TEMAaTHYECKUX paslenax «YYEHMYECKHUH 3KCIEPUMEHT,
na00opaTopHbIE PabOTHI, TPAKTUKYM).

MexnpeaMeTHble CBS3M.

N3yuenune Kkypca (¢usuku yriyon€HHoro ypoBHs B 10  kjacce
OCYLIECTBJISIETC € YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C
KypcaMy MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemnoie nOHAMUA, CEA3AHHBIE C U3YYCHUEM MEMO008
HAYYHO20 NO3HAHUA: SBIICHHE, Hay4yHbId QakT, runoresa, QunuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaONIOJCHNE, SKCIEPUMEHT, MOJEIUPOBaHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHUM, H3MEpUTETIbHbIE MPUOOPHI,
rugpoBas 1abopartopusi.

Mamemamuxka: peumieHue CUCTEMbl ypaBHEHUHU. JIuHelHas QyHKUUA,
napabosia, runepOona, ux rpaduKd U CBOMCTBA. TpHUroHOMETpUUECKHUE
(GyHKIIH: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI U MX NMPOEKLINH HA OCH KOOPAUHAT,
CJIO’KE€HUE BEKTOPOB.

buonocua: mexanuueckoe IBWKEHUE B JKUBOW mpupone, auddysus,
0CMOC, TEMIO0OMEH KMBBIX OPraHM3MOB, TEIJIOBOE 3arpsS3HEHUE OKpYKarouel
Cpelbl, yTUIN3alys OMOOPraHUYeCKOTo TOIUIUBA JIJISl BRIPAOOTKU «TETIOBOID U
ANIEKTPOIHEPIHH, MOBEPXHOCTHOE HATSDKEHUE W KaNWUIAPHBIE SIBIICHUS B
OPUPOJE, FIEKTPUUECKHUE SBJICHUS B )KUBOM IPUPOJE.

Xumuna: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKY,
MOJIb BEIIECTBA, MOJSpHAs Macca, MOJYyYEHHE HaHOMAaTEpPHAJIOB, TEIUIOBBIE
CBOMCTBA TBEPJIBIX TEJI, ’KUJKOCTEH U ra30B, )KUJIKUE KPUCTAJUIbI, JIEKTPUUECKUE
CBOMCTBA  METAUIOB, J3JEKTPOJIMTHYECKAs]  JUCCOLMALMs, TajlbBaHUKAa,
ANEKTPOHHASI MUKPOCKOIIHSL.



T'eocpagpua: BnaxxHOCTh BO3yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeoOpa3zoBaHue IBIKEHUH C UCMIOJIF30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TpPEHHUS B TEXHHUKE, CTAaTHUYECKUE KOHCTPYKIIUU
(KpOoHILITEHH, peméTyaThle KOHCTPYKIUH ), UCTIOIh30BaHUE 3aKOHOB COXPAHECHHUS
MEXaHHKU B TEXHUKE (TUPOCKOIN, BOAOMET U APYTrHUE), ABUTATEIb BHYTPEHHETO
CropaHus, TmapoBas TypOWHa, OBITOBOM XOJOIWIBHHUK, KOHJUIIUOHED,
TEXHOJIOTUM  TOJYYEHUS COBPEMEHHBIX MaTEepHalioB, B TOM  YHCIE
HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH, AIEKTPOCTATUYECKAs 3aIIUTA, 3a3EMJICHHUE
ANEKTPONPUOOPOB, Ta30pa3psAHbIC JAMIIbI, MOJYIPOBOJHUKOBBIE TPUOOPHI,
raJibBaHUKA.

11 KUIACC

Paznen 4. JiaekTpoauHaMU KA.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB M TMPOBOJHUKOB C TOKOM.
MaruutHoe noisie. BekTop MarHWTHOM WHAYKUMH. [IpuHnmn cynepno3unnu
MAarHUTHBIX NOJIEW. JIMHUM MarHUTHOW UHIYKIIHH.

MarHuTtHoe€ 1oJjie NPOBOJAHUKA C TOKOM (IMPSMOT0 MPOBOJIHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Ipcreaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna JlopeHuma, €€ HampaBieHHWE M MOJIYJb. JIBM)KEHHE 3apsnKEHHOM
YaCTHIIBI B OJJHOPOJHOM MarHuTHOM noJjie. Pabora cunsl Jlopenna.

MaruuTtHoe nosue B BeuectBe. PeppoMarHeTHKy, rapa- U JUaMarHeTHKU.

TexHuyeckue ycTpoWCTBA W TEXHOJOTUUYECKUE MPOIECCH: MPUMEHEHUE

ITOCTOSTHHBIX MAarHuToOB, 3JIEKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
AIEKTpOABUTATENb SIKOOU, YCKOPUTENH 3JIEMEHTapPHBIX YaCTHII.
Jemoncmpayuu.

KaptuHa nuHMM UMHAYKOUMM  MAarHMTHOTO  IIOJS  TOJIOCOBOTO M
M0JIKOBOOOPA3HOTO MOCTOSIHHBIX MArHUTOB.

Kaptuna nuHUNA MAarHUTHOW HWHAYKUUM TIOJS JJIMHHOTO MPSIMOTO
MIPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOT'O IMTPOBOIHUKA, KATYIIKH C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHiia Ha HOHBI AJIEKTPOJIUTA.

HaGnronenue aBm>xeHUs MyyKa 3JEKTPOHOB B MAarHUTHOM I10JI€.

[TpuHumn JICUCTBHUS BJIEKTPOU3MEPUTEIILHOTO nmpudopa
MAarHUTORJIEKTPUYECKON CUCTEMBI.



Yuenuueckuii sxkcnepumenm, nabopamopnuie padomot, nPAKMUKyMm.

HccnegoBanre MarHUTHOTO MOJISI HOCTOSTHHBIX MAarHUTOB.

UccnenoBanue cBoiCTB (heppOMarHeTUKOB.

HccnenoBanue nelcTBYS MOCTOSSHHOTO MarHUTAa HAa PaMKy C TOKOM.

N3mepenne cuiibl Amnepa.

N3ydenne 3aBUCUMOCTH CUIIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. dnekmpomacnumnan UHOYKYUA.

SlBneHne BIEeKTpOMAarHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
naaykmuu. J/IC mHayknuu. 3aKOH 3JIEKTPOMAarHWTHOM MHAyKnuu Papanes.
Buxpesoe smekrpuueckoe nose. Toku Dyko.

OJIC uHAYKIMM B MPOBOJHUKE, NBHUXKYIIEMCS B OJTHOPOJHOM MarHUTHOM
noJie.

IIpaBuino Jlenna.

NunyktuBHOoCTh. KaTylllka MHIYKTUBHOCTHM B II€MU IMOCTOSIHHOTO TOKA.
Ssnenue camonnaykuu. I1C caMOMHAYKINH.

DOHeprusi MAarHUTHOTO TMOJIS KaTYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHuCTBa M TEXHOJOTHUUECKHE MPOIECChl: WHIYKIIMOHHAS
neyb, COJICHOWI, 3allluTa OT AJEKTPU3AIMU TeJI MPHU JIBUKEHUU B MArHUTHOM
nosie 3eMJu.

Hemoncmpauuu.

Habmronenue SsBIeHUsI 3JIGKTPOMArHUTHON MHIYKITUH.

Uccnenosanne 3aBucumoctd DJ[C MHAYKIIMM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.

[Ipasuno Jlenua.

[Tagenne MarauTa B aIFOMUHUEBOM (METHON) TpyOe.

SBneHne caMOMHAYKITUH.

Uccnenosanne 3aBucumoct I1C caMOMHIAYKIIUHA OT CKOPOCTH U3MEHEHUS
CHUJIBI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, nPaKmuKym.

UccnenoBanue siBIICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJIS.

HccnenoBanue sBiI€HUS CAMOUHAYKIIUH.

COopka Mo1enu JIEKTPOMAarHUTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarensHas cucrema. CBOOOIHBIE KOJIEOAHUS.



["apmonnyeckue konedanus. Knnemarnueckoe U JUHAMUYECKOE ONTUCAHUE.
DHEpreTuuecKkoe ONucaHue (3aKOH COXPAHEHUS MEXAHUYECKOM HHEpPrum).
BbiBOJ IMHAMUYECKOTO ONHMCAHMS TapMOHMYECKHX KOJIeOaHUW U3 UX
SHEPreTUYECKOr0 U KUHEMAaTUYECKOTO OMHUCAHUSI.

Ammntyaa u ¢aza konebanuil. CBs3b aMIUIUTYABI KOJIEOAHUM MCXOTHON
BEJIMYUHBI C aMIUIATYJJaMU KOJIEOAHUI €€ CKOPOCTH U YCKOPEHUSI.

ITepuon u yactora kosebGanuii. Ileproa Manbix CBOOOAHBIX KOJIeOaHUM
MaTeMaTU4YecKkoro MastHuka. [lepuon cBOOOAHBIX KOJ€OaHUM MPYKUHHOTO
MasTHUKA.

[TonsTe o 3aryxawomux KoJieOaHUsIX. BbIHYXJIeHHbIE KOJeOaHuUs.
Pe3onanc. Pe3onancHas kpuBas. BimsHue 3aryxaHus Ha BHJ PE30HAHCHOU
KpuBOH. ABTOKOJIEOaHUS.

TexHuyeckne yCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHl: METPOHOM,
4ackl, Kayeu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jlemoncmpayuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HabGnronenue HEe3aBUCUMOCTH MEPUO/Ia MABIX KOJEOAHHM rpy3a HA HUTH
OT aMIUIUTYIbI.

HccnegoBanue 3aryxaromux KosieOaHWW M 3aBHUCHUMOCTH Mepuoja
CBOOOHBIX KOJIEOAHUM OT COPOTUBJICHUS.

UccnenoBanne konebaHuii rpy3a Ha MACCHBHOW TMPYKHUHE C IIEINIBIO
dbopMHpoBaHUs MPEACTABICHUIN 00 HICaTbHON MOIETTU PYKUHHOTO MasiTHUKA.

3aK0H COXPaHEHHs PHEPTUH MPU KOJCOAHUIX Ipy3a Ha MPYKUHE.

UccnenoBanue BoIHYXACHHBIX KOJICOAHUIA.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, nPAKMUKyM.

N3mepenne mepuona cBOOOAHBIX KOJIEOAHW HUTSHOTO WU TMPY>KUHHOTO
MasITHUKOB.

N3ydeHne 3akOHOB JBIDKEHHUSI Tejla B XOJ¢ KOJeOaHUW Ha yHmpyrom
noJBECE.

N3ydenune ABUKEHUSI HUTSHOTO MasiTHUKA.

[IpeoOpazoBanue SHEPTUH B IPY>KMHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYAbI 3aTyXarOIIUX KOJICOAHUH.

HccnenoBanue BRIHYXIAECHHBIX KOJIEOAHUIA.

Tema 2. Inekmpomaznummnsple Ko1edbanus.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JEKTPOMATHUTHBIE KOJICOAHUS B
uaeanbHOM KosiebaTenpbHOM KOHTYpe. dopmyna Tomcona. CBsi3b aMILTUTYIBI
3apszia KOHJEHCATopa C aMIUTUTYI0M CUJIbI TOKA B KOJIEOATEILHOM KOHTYE.



3aKOH COXpaHEHUS SHEPTUH B HICaTHHOM KOJIEOaTEIHLHOM KOHTYPE.

3aryxatomue AIEKTPOMArHUTHBIE KOJIeOaHus. BrinyxneHHbie
AJIIEKTPOMATHUTHBIE KOJIEOaHUSI.

IlepemeHHbI1 TOK. MOIIHOCTH MEPEMEHHOTO TOKa. AMIUIMTYAHOE U
JCHCTBYIOIEE 3HAUCHHE CHJIBI TOKAa M HAIpPsDKEHUS TPH pasIudHoON ¢dopme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconanbHblid IEPEMEHHBINA TOK. Pe3UCTOp, KOHAEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIEMU CUHYCOUAAIBHOTO IEPEMEHHOTO TOKA. Pe30HaHC TOKOB.
Pe3onanc HanpsixeHui.

Wneanshbiii Tpanchopmarop. [IponsBoacTBo, nepeaadya u moTpediIeHHE
ANEKTPUYECKON YJHEPTHH.

DKOJIOTUYECKUE PUCKU TPU MPOU3BOACTBE 3NeKTposHepruu. Kymerypa
VICIIOJIB30BAHUS JJIEKTPOIHEPI MU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpoMCTBa U TEXHOJIOTHYECKNE TIPOLIECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU JJIEKTpOINepeaay.

Jlemoncmpayuu.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJIEOAHWW OT HMHIYKTUBHOCTU U
€MKOCTH KOHTYpA.

OcumiorpaMMbl 3JIEKTPOMArHUTHBIX KOJIEOAHUIM.

['eneparop He3aTyXarOMUX IEKTPOMArHUTHBIX KOJICOAHMIA.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHEPATOpa.

BriHyX/I€HHBIE CHHYCOUIATbHBIE KOJICOaHUSI.

Pesucrop, kaTylika MHIYKTUBHOCTHA U KOHJICHCATOP B LIEMU MEPEMEHHOTO
TOKA.

Pe3onanc npu mnocnegoBaTtelbHOM COEAWHEHUN PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y cTpoiicTBO M MIPUHLIUMN IEUCTBUS TpaHcpopmaTopa.

Mogens TMHUY IEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3yuenue tparncpopmaropa.

HccenenoBanne nepeMeHHOro TOKa 4epes MocIeI0BaTEeIbHO COEUHEHHbIE
KOHJIEHCATOP, KaTyLIKy U PE3UCTOP.

HaGnronenue 351eKTpoMarHiTHOrO pe30HaHca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMmpOMaHUMHbLE G0JIHbI.

MexaHnueckre BOJHBI, YCIOBUS WX pacrnpoctpaHeHus. llonepeunsie u
pPOJOJbHBIE BOJHBI. [lepuon, ckopocTh pacnpoCTpaHEHHs W JIMHA BOJIHBI.



CBoiicTBa MEXaHMUECKHUX BOJIH: OTpaXKeHHUE, MpelloMiieHne, nHTepdepeHIus u
T paKims.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IlymoBO€ 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

DNEeKTPOMAarHUTHBIE BOJIHBI. YCJIOBHSI H3JIyYEHHS 3JIEKTPOMArHUTHBIX
BOJIH. B3anMHasi opueHTanus BEKTOPOB B AJIEKTPOMATHUTHOM BOJIHE.

CBoiicTBa  SJIEKTPOMArHUTHBIX  BOJIH:  OTPaKE€HUE, MPEIOMIICHHE,
noJisspu3anus, uHTepdepeHus u udpakius.

[IIxana 3JIeKTPOMarHUTHBIX BOJH. [[puMeHeHne 3JIeKTPOMarHUTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHUMIIBI paIMOCBA3M U TENIEBUICHUA. Pagnonokamusi.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH CPE/IbI.

TexHnueckue yCTpOMCTBA M INPAKTHYECKOE IPUMEHEHUE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, pajiap, paauoNnpuéMHHUK, TEIEBU30p, aHTeHHa, TenedoH, CBY-
1eYb, YIbTPA3BYKOBAs IMArHOCTHKA B TEXHUKE U MEAUIMHE.

Jlemoncmpayuu.

OO0pazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmtomieecs Te10 Kak UCTOUHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HaGnronenue otpakeHus: M IPEeIOMIICHHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepenninu u qudpakiini MEXaHUYECKUX BOJTH.

AKYCTUYECKHI pe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGnrogenue cBA3M IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION H
4acTOTOM KOJeOaHUI.

HUccnegoBanne  CBOWCTB ~ DJIEKTPOMArHUTHBIX ~ BOJIH:  OTPa)KCHHE,
MpesIoMJICHUE, MOspU3anus, Tudpakius, UHTephepeHITUsI.

OGHapyxeHue nHPpakpacHOTo U yIbTPadhrOIECTOBOTO U3ITYUECHUM.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKMUKym.

N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3yuyeHue pacnpoCTpaHEeHHs 3BYKOBBIX BOJIH B 3AMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsimonuHeHOE pacpOCTpaHEHHE CBETA B OAHOPOAHOM cpene. JIyd ceera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKoHbI OTpakeHUs cBeTa. [locTpoeHne nzodpaxennii B
iockoM 3epkaie. Cepruyeckue 3epkana.

[Ipenomnenne cBera. 3aKOHBI MpeNOMIICHUS cBeTa. AOCOIIOTHBIN
nokasareyib  npenomieHus. OTHOCHUTENbHBIM TOKa3aTelb  MPEeIOMIICHHUS.



IIocTOSHCTBO YacTOThI CBE€Ta M COOTHOLIEHHWE [JIMH BOJIH IIPH IEPEXOHE
MOHOXPOMATHYECKOTO CBETA YEPE3 TPAHMILY Pa3/ieiiad IBYX ONTHYECKHUX CPEN.

Xon nyueit B npusme. ducnepcust cBeta. ClioxHBIM cocTaB 0€JIoro cBeTa.
[Ber.

[Tonnoe BHyTpeHHEee oTpaxkeHue. [IpenenbHbIi yroy noJHOro BHYTPEHHETO
OTPAKEHMUS.

CobOuparoniie ¥ pacceuBaroIue JWH3bL. ToHKas suH3a. DOKyCHOE
pPacCTOSIHUE W ONTHYECKash CUJla TOHKOM JIMH3BI. 3aBUCUMOCTH (DOKYCHOTO
paccTosiHUSL TOHKOW c(epruuecKo JHMH3bI OT €€ F€OMETPUH U OTHOCUTEIBHOIO
ITOKA3aTeIIs MPETOMIICHUS.

@opmyJsia TOHKOU JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xox nyda, MPOWIEAIIETO JUH3Y MO POU3BOJIBHBIM YIJIOM K €€ IIaBHOU
ontuueckoir ocu. Iloctpoenne u300pakeHUl TOYKHM M OTpe3Ka MPsSIMON B
cOoOMpAaKOIIMX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAX.

Ontuueckue mpubopsl. Pazpemaronias cnocoOHOCTh. ['11a3 kak ontuueckas
cucTema.

[Ipenenbl pUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBass onrtuka. Mutepdepenmnus cBera. KorepeHTHbIE HCTOYHUKHU.
VYcaoBus HaOMOAEHUS MAaKCUMYMOB M MHHHUMYMOB B HMHTEp(PEpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [IprMepsl KiaccHYeCKuX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpaxkinuonHas pemérka. YciioBue HaOIIOACHUS
[JIABHBIX MAaKCHUMYMOB TMpH TMaJ€HHUH MOHOXPOMAaTHYECKOrO0 CBETa Ha
TU(OPaAKIUOHHYIO PEHIETKY.

[Tongapu3zanus ceera.

TexHuyeckre yCcTpOMCTBA M TEXHOJIOTMYECKHE IIPOLIECCHI: OYKH, JIyIa,
nepuckor, ¢oToannapar, MUKPOCKOII, TPOEKLIMOHHBIN anmnapar, MpOCBETICHNE
ONTHKH, BOJIOKOHHAS ONTHKA, AUPPAKLIUOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccenenosanne npesioMieHNs CBETA.

Habuoienne noaHoro BHyTpEeHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBanne Xo0aa CBETOBBIX ITyYKOB 4Ye€pe3 IUIOCKOMAPAIIIENbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300pakKeHU B JTMH3AX.

Mopenn MUKpOCKoOIa, TEJIECKOIIA.

Hab6nronenue natepdepeninm cpera.

Habmronenne iBeTOB TOHKUX TUIEHOK.



Ha6nronenue nudpaximm ceera.

Nzydenne nudpakimOHHON pEIIETKH.

Ha6nronenue nudpakiinoHHOTO CIeKTpa.

Hab6nronenue nucnepcuu cBera.

Ha6nronenue nonspusamnuu cBeTa.

[IpuMeHeHre NoJIAPOUA0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSHKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.

N3MmepeHune nokazaress npeioMJIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHMSI OT BellecTBa (Ha
MIpUMEPE KUJKHUX JTUH3).

N3mepennie poKyCHOrO pacCTOSIHUS pACCEUBAIOLIUX JINH3.

[TonmyueHnune n300paxeHus B CUCTEME U3 TNIOCKOTO 3€pKaJla U JIMH3HI.

[Tonyuenue n300paxxeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrnpoBaHu€e TEIECKONUYECKUX CUCTEM.

Ha6nronenue nudpakuuu, tHTEpPEpEeHINN U MOJISIPU3aLUU CBETA.

N3yuenune monspu3aliud  CBETa, OTPAXEHHOTO OT  IMOBEPXHOCTH
JUDJIEKTPHKA.

N3yuenne nuTepepeHnu J1a3epHOro U3JIyuyeHHUs Ha IBYX LIEIISX.

Habmronenue aucnepcum.

Habmronenue u ucciegoBanue uPpakiimuOHHOTO CIEKTPA.

N3mepenue UIMHBI CBETOBOM BOJIHBI.

[lomyyenue  cmexkTpa  M3JIy4eHUs  CBETOAMONA  IIPU  [OMOLIM
TUGPaKIIMOHHON PEIIETKH.

Pa3znes 6. OcHOBBI CIeIUAJIBHOM TEOPUU OTHOCUTEIbHOCTH.

['panuul OPUMEHUMOCTH  KJIacCHUYE€CKOM  MexaHuku. [loctynarsl
CHEUUaIbHON TEOPUH OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBai. I[IpeoOpa3zoBanus Jlopenna.
VYcaosue npudMHHOCTH. OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMelJieHue
BPEMEHU U COKPAICHUE JIJTUHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBsi3p Maccel C DSHEPrUE€d W HMITYJIbCOM PEISTUBUCTCKOM YaCTHULBI.
DHeprust moKosl.

TexHuueckue ycTporcTBa W TEXHOJOTUYECKHUE TMPOIECCHI: CITYTHUKOBBIE
NPUEMHHKHU, YCKOPUTEIH 3aPSyKEHHBIX YaCTHLL.

Y4eHnuecKkuil IKCIEPUMEHT, JIaOOpaTOpHbIE PA0OTHI, MPAKTUKYM.

OnpeneneHne HMMIYyJbCa M DHEPrUM PEIATUBUCTCKUX dacThll (1O
doTrorpadusiM TPEKOB 3apsSKEHHBIX YACTHI] B MATHUTHOM T10JIE).

Paznen 7. KBanTtoBasi pusuka.



Tema 1. KopnycKynaphno-60an060ii Oyaausm.

PaBHOBecHOE TEIIOBOE U3ITyYeHUE (M3TydeHUE a0COIIOTHO YEPHOTO TENA).
3akoH cMemenus Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

dotordpdext. OmbrTet A. I'. Ctonerona. 3akoHsl hoToddhdekTa. YpaBHEHUE
Oiiamreiina s pororddexra. «Kpacnas rparuma» Gorodddekra.

JlaBnenue cBera (B YACTHOCTH, JaBJICHHE CBeTa Ha abCOIIOTHO
MOTJIOMIAIONIYI0 M a0COJIIOTHO OTpa)arolryro mnoBepxHocTh). Ombitel 1. H.
JleGenena.

BosHOBBIE cBoMCTBA yacThl. Bonnsl e bpoia. {nvuaa BosHsl ne bpons
U pasMepbl 00JacTy JOKaJW3allMy JBHXKYIIEWcs dacTuibl. KopryckymnsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakiius 31eKTpoHOB Ha KpUCTAILIaX.

Cnennduka nzmepenuit B Mukpomupe. CooTHOIICHUS HEONpeeIEHHOCTEN
I'eiizenoepra.

TexHuyeckne ycTporucTBa M TEXHOJOTMYECKHUE IPOLIECCHI: CIEKTPOMETP,
(doTO37MEMEHT, (POTOAATUMK, TYHHENIBHBIH MHUKPOCKON, COJHE4YHas Oatapes,
CBETOMO/.

Hemoncmpauuu.

®oT03PdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETo (poToaddekra.

UccnenoBanne 3aBUCUMOCTH CONPOTUBIEHUS MOJYIPOBOJAHUKOB OT
OCBEILICHHOCTH.

Ceertonuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, npaKmMuKym.

HccnenoBanue dhoTope3ncropa.

N3mepenne nmocrossaHOM [limanka Ha ocHOBe uccienoBanust Gorodddexra.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSKEHUS.

Tema 2. @u3zuka amoma.

OnbITHl IO MCCIIEOBAHUIO CTPOEHUs aToMa. [lnanerapHas Monens atoma
Pesepdopna.

[Toctynatet bopa. M3nyuenune u mornomieHne (GOTOHOB TPH TEPEXOe
aToMa ¢ OJIHOTO YPOBHsI DHEPTUU HA IPYTOMH.

Buapl ciektpoB. CieKTp ypOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJIEHHOE U3TyueHue cBeta. Jlazep.

TexHuyeckue yCcTpOHWCTBA U TEXHOJIOTHYECKUE MPOLECCHI: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Jemoncmpayuu.



Monuens onbita Pesepdopna.

Habmoienne nuHeRvaThIX CIeKTPOB.

YCTpONCTBO U IEUCTBUE CYETUMKA MOHUZUPYIOIINX YACTHIL.

Ornpenenenue QIMHBI BOJIHBI JA3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyMm.

Ha6nronenue nmuaeyaToro crekTpa.

HccnenoBanne cnekrpa pa3peKEHHOrO0 aTOMApHOro BOJIOpPOAAa U
u3MepeHue nmocTossHuon Punbepra.

Tema 3. Qusuka amomHo20 A0PA U INEMEHMAPHBIX YACHUY,.

Hyxknonnas mozaens sigpa I'eitzen0epra—Banenko. 3apsiy sapa. MaccoBoe
qucio sapa. M30Tonsl.

PannoaktuBHOCTh. Ajb(a-pacnaa. DNEKTPOHHBIN U MO3UTPOHHBIN Oera-
pacnaz. I'amMa-usiydyeHue.

3aKOH PaJMOaKTUBHOIO pacmnaaa. PaguoakTUBHBIE W30TOIBI B MPUPOJE.
CBONCTBa MOHU3UPYIOWIETO U3Ty4YeHUA. BausHue pagnoakTUBHOCTH Ha KUBBIC
opranu3mbl. EctrecTBeHHbIN QOoH n3nydyenus. Jlozumerpus.

DHeprus CBsS3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt Macch sapa.

Snepnbie peaknuu. JlemeHue W CUHTE3 suep. AAepHBIE PEAKTOPHI.
[TpoGsiemMbl ympaBisieMOro TEPMOSIACPHOTO CUHTE3a. DKOJOTUUECKUE ACTICKTHI
Pa3BUTHSA SIACPHON SHEPTETUKHU.

MeTtonbl perucTpanuy U UCCIAEA0BAHUS AJIEMEHTAPHBIX YACTHILI.

@yHIaMEHTAIBHBIE B3aUMOACHUCTBUA. bapvOHBI, ME30HBI U JIEOTOHBI.
[IpencraBnenune o CtannaptHoi Mmoaenu. KBapk-TiirooHHast MOJEIb aJJpOHOB.

®usuka 3a npenenamu CrangapTHord Mojenu. TéMHas mMaTepusa U TEMHa
SHEprusl.

EnnncTBO pmznueckoii KapTUHBI MUpA.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHME MPOLECCHI: JO3UMETD,
kamepa BuiibcoHa, siiepHbIil peakTop, TEpMOSIEPHBINA peakTop, aToMHast Oomo0a,
MarHuTHO-PE30HaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

UccnenoBanue TpekoB 4acTuIl (TI0 TOTOBBIM GoTorpadusim).

HccnenoBanue pagnoakTUBHOTO (POHA C UCTIOJIB30BAHUEM JO3UMETPA.

N3ydenue noriomieHus: 6eTa-4yacTUIl aTFOMUHUEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.

Otanbl pa3BUTUS acTpoHOMHH. [IpHKIagHOE W MUPOBO33PEHUECKOE
3HAYCHHE AacCTPOHOMHH. [IpUMEHMMOCTH 3aKOHOB (U3WKU [JIs1 OOBSICHEHUS
MPUPOIBI KOCMHUYECKHX OOBEKTOB.



Meronbl acTpoHOMHYECKUX HccaeaoBaHuil. COBpEMEHHBIE ONTUYECKHE
TEJIECKOIIbI, PaJMOTENIECKOIIbI, BHEATMOC(EpHAsi aCTPOHOMHUSL.

Bun 3Bé3nnoro Heba. Co3Be3nus, ApKue 3BE3MbI, MIIAHETHI, UX BUIUMOE
JIBHKCHUE.

ConneuHas cucrema.

Connne. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua v 3BE31.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CieKTpaIbHbIN KIacc
— CBETUMOCTB». 3BE3/IbI ITTABHOW MOCJIEN0BATENBHOCTH. 3ABUCUMOCTh «Macca —
CBETUMOCTB» JUIS 3BE3]] IVIABHOW ITOCJIEN0BATEIBHOCTH. BHYTpEeHHEE cTpoeHME
3BE311. CoBpeMEHHBIE MPEACTABICHUS O IPOUCXO0KIECHUN U 3BorolnK CoJiHIA U
3BE31. DTambl >KU3HU 3BE3.

Muieunsiii [Iyte — Hama I'amaktuka. [Tonoxxenue u nBuxxkenue CoiHIA B
lNanaktuke. Tumnbl ranakTuk. PaguoranakTuku v kBa3zapbl. YEpHBIE IbIPHI B A1pax
rajakTUK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa00na. PazOeranue
ranakTuk. Teopust bonbmoro B3psiBa. PenmkroBoe n3nyyeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGnronenus 38€34HOr0 HEOa HEBOOPYKEHHBIM TJIa30M C UCIOJIb30BAHUEM
KOMITBIOTEPHBIX ~ MPUJIOKEHUM JIJIST  OMPEICTICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHbIE CO3Be31usi CeBepHOro Moymapus u
SIpPKUE 3BE3/IBL.

HaGmionenuss B Tteneckon JlyHbl, MIaHeT, TyYMaHHOCTEH M 3BE3AHBIX
CKOILUICHHM.

PDu3nYeCcKUuil NPaKTUKYM.

Crmoco6bl  u3MepeHus: (QU3UYECKUX BEIUYMH C  HCIOJIH30BAHUEM
AQHAJIOTOBBIX W LHUQPPOBBIX HM3MEPUTEIBHBIX TPUOOPOB MU KOMIIBIOTEPHBIX
JATYUKOBBIX CUCTEM. AOCOIIOTHBIE U OTHOCUTENbHBIEC TOTPEIIHOCTH U3MEPEHU I
¢usnueckux BenuyuH. OEeHKa PaHUI] MOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, WCCIENOBAHUM 3aBUCUMOCTEMN
¢u3nUecKuX BETUYHMH, TTPOBEpPKa MPEMIOKEHHBIX TUIOTE3 (BHIOOp U3 padoT,
OMHMCAHHBIX B TEMAaTHYECKUX pazleiax «YUYeHHYECKHUH HSKCIEPUMEHT,
JabopaTopHbIe PaObOTHI, TPAKTUKYM).

O06o0maronee NOBTOpeHUe.

O060011eHre 1 cucTeMaTH3aIMs COJIepKaHus pa3esioB Kypca «MexaHukay,
«Monexkymsipaast  ¢u3HKa W TEPMOJWHAMHUKAY,  «DJIEKTPOJIMHAMHKAY,



«Konebanusa u BOJHBI), «OCHOBBI CHELHATIBHON TEOPUU OTHOCUTEIBHOCTH,
«KBanToBas Qusuka», « IJI€MEHTH aCTPOHOMUU U aCTPOPUIUKIY.

Pons Qu3ukm M acTpOHOMUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAIIBHOM M 3TUYECKOU cdepax NesATEIbHOCTH 4YEJIOBEKa, pOJib U MECTO
(GU3MKK W acCTPOHOMHHM B COBPEMEHHOM HAy4YHOW KapTHHE MHpa, 3HAYCHHE
ONMUCATENIbHOM, CUCTEMATU3UPYIOIIEH, OOBSICHUTEIbHOW U MPOTHOCTUYECKOU
byHKIUN (GU3NIECKOW TEOpHH, poib (U3HMYECKOW Teopuu B (HOPMHUPOBAHUU
NpeICTaBlIeHU 0 (PU3NYECKONW KapTUHE MHUpPA, MECTO (PU3NYECKONW KAPTUHBI
MHUpa B OOIIEM psAY COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX IMPEICTaBICHUN O
IPUPOJE.

MexnpeaMeTHble CBS3M.

N3yuyenne kypca ¢Qusuku yrioyOonéHHoro ypoBHs B 11 kimacce
OCYLIECTBJISIETCS € YYETOM COACPKATEIBHBIX MEXKIPEIMETHBIX CBSA3EH C
KypcaMu MaT€MaTUKH, OMOJIOTMH, XUMUU, TE€OrpaPUU U TEXHOJIOTHH.

Meosicnpeomemnovle nOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0008
HAYYHO20 NO3HAHUA: SBICHHE, Hay4yHbId (QakT, runoresa, Qu3nuecKas
BEJIMYMHA, 3aKOH, TEOpHUs, HaONIOJCHNE, SKCIEPUMEHT, MOJAEIUPOBaHUE,
MOJIeb, M3MEPEHHE, IMOTPEIIHOCTH HU3MEPEHHUM, H3MEpUTEIbHbIE MPUOOPHI,
uudponas gadbopatopus.

Mamemamuka: pelieHHEe CUCTEMbl ypaBHEHMH. TpuroHoMmerpuyeckue
byHKINUN: CUHYC, KOCHHYC, TaHT€HC, KOTaHI'€HC, OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO. BEKTOPHI M MX NMPOEKINH HA OCH KOOPAUHAT,
cloXkeHue BeKTOpoB. [Ipouw3BojHbie dsreMeHTapHBIX (yHKIuMi. [Ipu3Haku
10100Us TPEYTOIBLHUKOB, OINIPEeNIEHNE MIONAAH TNIOCKUX QUTyp U 00bEMA Ted.

buonocua: >nekrpuyeckue SIBJICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHbIE
IBIKEHUS B KMBOM NOPUPOAE, SKOJOTMUYECKHE PHUCKM IPU IPOU3BOACTBE
ANEKTPO3HEPIUH, DJIEKTPOMAarHUTHOE 3arps3HEHUE OKPYKAIOLIEH Ccpesl,
yJIbTPa3BYyKOBasi JMArHOCTUKA B MEAMIIMHE, ONTHUYECKUE SIBJICHUS B YKUBOMU
npupoze.

Xumun: CTpOEHHUE aTOMOB M MOJIEKYJ, KPUCTANIMYECKasl CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMsI KPUCTAUIMYECKOW  PEIIETKH,
CIIEKTPAJIbHBIN aHAJIN3.

TI'eocpaghusa: marHuTHble TIONIOCA 3€MIIM, 3QJIEKM MArHUTHBIX PV,
dboTochEMKA 3€eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonocusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHHUTOB,
AIIEKTPOABHUTraTENb SIKOOH, reHepaTop MePEeMEHHOT0 TOKa, MHAYKIIMOHHAS NeYb,
JUHUM  JJIEKTpoIlepenad, dSJEKTPOJABHUIATENb, panap, pPaIUONPUEMHUK,
TEJIEeBU30p, aHTeHHa, TeneoH, CBY-meub, yiabTpa3ByKOBas IUAarHOCTUKA B



TEeXHHUKE, MPOCKIIMOHHBIN anmapaT, BOJIOKOHHAsI ONTHKA, COJMHEYHas Oarapes,
CIIyTHUKOBBIE IPUEMHHUKH, AJI€PHAs DHEPTETUKA U DKOJIOTHUYECKUE ACTIEKTHI €€
pa3BUTHA.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUAIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJIbTaThl OCBOEHHA Yy4yeOHoro mnpeamera «Dusuka»
JIOJDKHBI ~ OTpakaTb ~ TOTOBHOCTh M CIIOCOOHOCTh  OOYYaromMxcs
PYKOBOJCTBOBAaTbCsl C(OPMUPOBAHHOM BHYTPEHHEH MMO3UIMEH JIHYHOCTH,
CUCTEMOM LIEHHOCTHBIX OPHEHTALUN, MO3UTHUBHBIX BHYTPEHHUX YOEXKIECHUH,
COOTBETCTBYIOIIUX TPAJWLUMOHHBIM LIEHHOCTSM POCCHUKMCKOr0 OOIIeCTBa,
pacllMpeHre JKU3HEHHOIO OIbITa W OIbITa JEITENBbHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW JEATEIBHOCTHA, B TOM
YHUCJIE B YACTH:
rPaXKAAHCKOI0 BOCIIUTAHMSA:

e C(hOPMHUPOBAHHOCTh TPAXKAAHCKONM TMO3ZUIMK OO0YyYaromerocs Kak

AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

e TIPUHATUE TPAAUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMaHHUCTUYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYK JEATEIBHOCTH B  HHTEpecax
IPAXKJAHCKOTO  OOIlleCTBa, Yy4YacTBOBaTh B  CaMOYIpPABIECHUU B
00pa3oBaTenbHON OpraHu3aluy;

e YMEHHME B3aUMOJCHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTaMH B
COOTBETCTBHUH C UX PYHKLIMSIMU U HA3HAYCHHUEM;

e TOTOBHOCTbH K T'YMAaHUTAPHOW U BOJIOHTEPCKOMN AEATEIBHOCTH.

NATPUOTHYECKOI0 BOCIIMTAHUS:

e CcPOpMHPOBAHHOCTL  POCCHUUCKOM  TPa)KJAHCKOM  UIEHTUYHOCTH,
MaTPUOTHU3MA;

e 1[EHHOCTHOE OTHOILIEHNE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTHKEHUAM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e C(HOPMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHMUS,

e CIOCOOHOCTh OLEHUBAaTh CHUTYalMI0O W MPUHUMATh OCO3HAHHBIC
pElIeHUs,, OpPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH, B TOM YHCJIE B J€ATEIbHOCTH Y4EHOTO;

e OCO3HAHUE JINYHOT'O BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyaAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:



e DOCTETUYECKOE OTHOUICHHE K MHPY, BKIIOYAs JSCTETHUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO (GU3HMIECKON HayKe.
TPYAOBOT0 BOCIIMTAHMSA:

e HHTEpPEC K pa3audyHbIM cepam npodhecCHOHAIBHOM ACSATEILHOCTH, B
TOM YHCJIE CBSI3aHHBIM C (PUBMKOW W TEXHHKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIM BBIOOp Oyaymiei mpodeccud W peanu30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

e TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO M CaMOOOpPa30BaHHIO B
oOnacTu GU3UKU HA TPOTSHKEHUU BCEH KU3ZHH.

JIKO0JIOTHYECKOr0 BOCIIUTAHUSA:

e copMHPOBAHHOCTH JKOJIOTUYECKOHN KYJIBTYPHI, OCO3HAaHUE
IJ1I00aJIbHOTO XapakTepa dKOJIOTUYECKHUX MPOoOIeMm;

e IUUIAHUPOBAHUE U OCYUICCTBIICHUE JCUCTBUU B OKPYKAIOWIEH Cpelie HA
OCHOBE 3HAHUA LIEJIEN YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA;

e PACHIMPEHHUE OMBITA ACATEIBHOCTH YKOJIOTMYECKON HANPABICHHOCTH HA
OCHOBE UMEIOIINXCS 3HAaHUH MO0 (pU3MKe.

LEHHOCTH HAYYHOI'0 O3HAHUSA:

e copMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS (U3UUECKON HAYKHU;

e OCO3HAHME LIEHHOCTH HAYYHOU AEATEIBbHOCTH, TOTOBHOCTH B MPOLIECCE
U3Y4YCHHUS] (PU3UKU OCYIIECTBIISITH MPOEKTHYIO M MCCIEIO0BATEIBCKYIO
NEeATEIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble Jiornueckue aeicTBUA:
e CaMOCTOSITENILHO (OPMYJIUPOBAaTH W aKTyalU3UpOBaTh MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIpPEAENATh LENU AEATEIbHOCTH, 3aaBaTh MapaMeTpbl U KPUTEPUU UX
JOCTHXKEHUS,
e BBUIBISITH 3aKOHOMEPHOCTM M TNPOTUBOPEUYHS B paccMaTpHUBAEMBIX
(U3HUECKUX SBICHUSIX;
e pa3pabaTbiBaTh IIJIaH pELIEHUS TpoOieMbl C Y4ETOM aHaIu3a
MUMEIOIINXCS MaTEPUAIIBHBIX U HEMATEpUAJIbHBIX PECYPCOB;
e BHOCUTb KOPPEKTHBBI B JCATEIBHOCTb, OLICHMBAaTb COOTBETCTBUE
pE3yNbTATOB LIEJSAM, OLEHUBATh PUCKHU MOCIIEICTBUI J€ATEIbHOCTH;



KOOPJIMHUPOBaTh M BBIIOJHATH pabdOTy B YCJIOBHUSIX pEAIbHOIO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOT'O B3aUMOJICHCTBHUS;
pa3BUBaTh KPEATUBHOE MBILUICHNUE MPU PEUIEHUH KU3HEHHBIX POOIIEM.

Ba3oBnle ucciieqoBareLCKUe 1eiCTBUSA.

BIQJIETh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU TOHATHSIMU U
MeTo/iaMu (U3UUYECKON HAyKU;

BJaJIeTh HABBIKAMU  y4EOHO-UCCIICJIOBATEILCKOH ¥ MPOCKTHOU
JESTEIIBHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJIBHOMY IIOMCKY METOJOB pelIeHMs 3adad (PU3MUecKoro
CoJIepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOI0B MTO3HAHMUS;

BIIQ/ICTh BUJAMH JEATEIBHOCTH MO TMOJYYCHHIO HOBOTO 3HAHUS, €T0
UHTEpIpPETalui, OpeoOpa3OBaHNUI0O M NPUMEHEHUIO B PA3IUYHBIX
y4eOHBIX CUTYalLUsAX, B TOM YHCJIE MIPU CO3AaHUU YUEOHBIX MPOECKTOB B
0051acTH (PUBHKHY;

BBISIBJISITH IPUYUHHO-CIICACTBEHHBIE CBSI3U M aKTyaIM3UPOBATh 33/a4y,
BBIBUTATh THIOTE3y €€ pelleHus, HaXOAWTh apryMeHTHl Jis
JI0Ka3aTeJIbCTBA CBOMX YTBEPKACHUM, 3a]1aBaTh apaMeTpPbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TOJYYCHHBIE B XOJI€ PEHICHHs 3aladdl Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, POTHO3UPOBATH N3MEHEHHE
B HOBBIX YCJIOBHUSX;

CTaBUTh U (PopMyIupoBaTh COOCTBEHHBIC 3a/laud B 00pa3oBaTEIIbHON
JEsITeIbHOCTH, B TOM YHCJIE€ IPU U3YYEHUU (DU3BHUKY;

JaBaTh OIEHKY HOBBIM CHTYAI[UsIM, OIEHUBATH MPUOOPETEHHBIH OIIBIT;,
YMETh TMEPEHOCUTh 3HAHUS MO (PHU3NKE B TPAKTHUECKYIO 00JacThb
KHU3HEACSITEIbHOCTH;

YMETbh UHTETPUPOBATh 3HAHMS U3 PA3HBIX MPEIMETHBIX 001acTel;
BBIIBUTATh HOBBIE WJCH, TNpeiaraTh OPUTHHAIBHBIE MOAXOIbI U
pEIICHNUS;

CTaBUTh TPOONEMbI H 3a7aud, JOIMYCKAaIOIIUe aJbTePHATHBHbBIC
pEIICHUS.

Pabora c undopmanueii:

BJIa/IETh HaBBIKAMM MOJIy4eHUS] UHPOpMaluu GU3HMUECKOTO CONECPHKAHUS
U3 UCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATENIBHO OCYILECTBIATH ITOUCK,
aHaJIW3, CUCTEMATH3AIMI0 U UHTEPIPETAINI0 HHPOPMAIH Pa3IHYHbIX
BUJIOB U (DOPM TNIpeICTaBICHUS;

OLIEHMBAThH JOCTOBEPHOCTH UH(OpMALINH;



WCIIONIb30BaTh CpPEACTBA WH(GOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX
TEXHOJOTHM B PEIIEHWH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpPTraHU3aIMOHHBIX 3aJa4 C COONIOACHHEM TpeOOBaHWN >PrOHOMUKH,
TEXHUKU OE€30MaCHOCTH, THTHEHBI, PecypcocOepeKeHuns, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COACPKAHMS B PA3IUYHBIX (popMaTax ¢
y4€TOoM Ha3zHaueHus WHPOpPMAIMKM U LENEeBOM ayJUTOpUH, BhIOMpas
ONITUMAIIbHYIO (DOPMY MPEICTABICHUS U BU3YyaJIN3allUH.

KoMMmyHnKkaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

OCYUIECTBJIATh OOLIEHHWE Ha YpokKax (HU3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;

pacno3HaBaTh MPEANOCHUIKM KOHGIMKTHBIX CHUTyallud W CMAT4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO M JIOTHUHO U3JIaraTh CBOIO TOUKY 3pPEHHUSI C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MOHUMAaTh M  HUCIHOJIb30BaTh  INPEUMYIIECTBA  KOMAaHIHOM H
UHANBUYaTbHON paOOTHI;

BBIOMPATH TEMATHUKY U METOJIbl COBMECTHBIX JACHCTBUMN C yUETOM OOIITUX
MHTEPECOB M BO3MOXKHOCTEN KaXKJOT0 WiIE€HA KOJJIEKTUBA;

MPUHUMATh LIE€TM COBMECTHOM JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJIMHUPOBAaTh JEHUCTBHS MO €€ AOCTHKEHHUIO: COCTAaBJATH IUIAH
JNEUCTBUM, paCIpelesaTh pPOJAd € Y4YETOM MHEHUM YYACTHHUKOB,
00CyX/1aTh pe3yIbTaThl COBMECTHON PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KaXJOT0 yYaCTHHKA KOMaH/bl B
oO1Iui pe3ysbTatr Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeyiaraTh HOBBIE MPOEKTHI, OIIEHUBATh HAEU C MO3UIMUA HOBHU3HHBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh MO3UTUBHOE CTPATErMUECKOE IMOBEJECHUE B Pa3IMYHBIX
CUTyallMsiX, TMPOSBIATH TBOPUYECTBO U  BooOpaxkeHHe, ObITh
WHUIIMATUBHBIM.

PeryiasiTuBHbIE YHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIFHO OCYIIECTBJIATH I103HABATENbHYIO JESATENBHOCTh B
o0nactd (QU3MKKM M aCTPOHOMHHM, BBISBISATH MPOOJIEMbI, CTaBUTh WU
(dopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO ~ COCTaBIISITh  IJIaH  PEIIEHUS  pPacu€THBIX U
KaueCTBEHHBIX 3aJay, IJIaH BBINOJHEHHUS] MPAKTHUUECKON paldoThl ¢



Y4ETOM HMMEIOIINXCSI  PECYpCOB, COOCTBEHHBIX BO3MOXHOCTEH U
IIPEANOYTEHUM;

JABaTh OLICHKY HOBBIM CUTYallUsIM;

paclMpsaTh paMKH Y4eOHOro TmpeaMeTa Ha OCHOBE  JIMYHBIX
IIPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Opath Ha ceOs
OTBETCTBEHHOCTb 3a PEIICHHUE;

OILICHUBATh PUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIMH B 00JIaCTU
(pU3HKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYpPHBII
YPOBEHB.

CﬂMOKOHTpOHB, AMOIUOHAJIbHBbIN HHTEJIEKT:

JlaBaThb OLIEHKY HOBBIM CHUTyallMsM, BHOCHTb KOPPEKTHUBBI B
NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSM;

BJIaJICTh HABBIKAMHU I[103HABATEJIbHOW peduieKCur KaK OCO3HAaHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YIBTATOB
1 OCHOBAHUI;

UCIIOJIb30BaTh NPUEMBI pedIeKCHH IS OIEHKH CHUTYyallud, BBIOOpaA
BEPHOTO PELICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHIDKCHUIO;

MIPUHUMAaTh MOTHBBI M apPryMEHTBI JIPYTMX MpPU AHAJIW3€ PE3YJIbTaTOB
JIEATEIIbHOCTH;

MIPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
MPUHUMATh MOTHUBBI U APTYMEHTHI JAPYTUMX MPU aHAIW3E PE3YyJIbTaTOB
JIEATEIILHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OMIMOKH.

B mporiecce qocTHkeHMs TMYHOCTHBIX PE3YyIbTaTOB OCBOSHUS MPOTPAMMBI 110
busnke s ypoOBHA CpeaHero oOmiero oOpas3oBaHus y 0Oydarouuxcs
COBEpIICHCTBYETCS ~ OMOIIMOHAJBHBIA  HMHTEIUIEKT,  MPEINoJiararoiiui
c(hOpPMHUPOBAHHOCTH:

CaMOCO3HAHUS, BKJIIOYAIOMIETO  CIIOCOOHOCTh  TIOHMMAaTh  CBOE
OMOITMOHAJILHOE  COCTOSIHME, BHJETh  HANpaBIICHUS  Pa3BUTHSA
COOCTBEHHOW SYMOIIMOHAIILHON c(Pephl, OBITh YBEPEHHBIM B ce0€;
CaMOpETYJIMPOBAHUS,  BKIIOYAIOIIETO  CAaMOKOHTPOJIb,  YMEHHUE
MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBENEHHE, CIIOCOOHOCTH
aanTUPOBATBCS K OMOITMOHAIIBHBIM HW3MEHEHUSM W TPOSBISATH
THOKOCTh, OBITh OTKPBITHIM HOBOMY;



e BHYTPEHHEHM MOTHMBALIMH, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTHUKEHHUIO
e U yCIexy, ONTHUMHU3M, WHUIUATUBHOCTb, YMEHUE IEHCTBOBATb,
UCXOJ U3 CBOUX BO3MOXKHOCTEH;

e OMIIATHUH, BKIIOYAIOUIEH CIIOCOOHOCTh MMOHUMATh SMOIMOHAIBHOE
COCTOSIHHE JApPYTUX, YYUTHIBATh €r0 MPU OCYUIECTBICHHWU OOIEHUS,
CIIOCOOHOCTB K COUYBCTBHIO U COIIEPEKUBAHUIO;

e COLMAJbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTh BBICTPAaNUBAThH
OTHOILIEHHUSI C APYTMMH JIIOJbMH, 3a00TUTHCS, MPOSBIATH MUHTEPEC U
pazperiaTb KOHQIUKTHI.

I[MTPEIMETHBLIE PE3VJIBTATDI

K konny obyuenus B 10 Knacce npeiMETHbIE pe3yJbTaThl Ha YriyOJIEHHOM
YPOBHE JIOJKHBI OTpaXXaTb CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHHIA:

e IIOHUMATh poOJb (PU3UKK B HSKOHOMHUYECKOW, TEXHOJOTHUECKOMH,
AKOJIOTUYECKOM, COLMAIbHOM M STUYECKOH cdepax AesiTeNbHOCTU
YeJI0BEeKa, POJib M MECTO (PU3WKH B COBPEMEHHOW HAy4yHOH KapTUHE
MHpa, 3HA4YCHUE OIMCATEIBHOU, CUCTEMATU3UPYIOLIEH,
OOBACHUTENBHON U MPOTHOCTUYECKOW (DYHKIUN (PU3HUECKOU TEOpUU —
MEXaHUKH, MOJEKYISIpHOM (QU3UKM W  TEPMOJAMHAMHUKHU, POJIb
¢dusnueckoii Teopuu B GOPMHUPOBAHUU TPECTABICHUN O (pu3myeckoi
KapTUHE MUDa;

e pa3iIuMyaTh YCJIOBHUS MPUMEHHUMOCTH Mojenell (u3nueckux Ten u
MPOLIECCOB (SIBJICHMI): MHEpLMAIbHAs CUCTeMa OTcu€ra, aOCOIIOTHO
TBEPIOE TEJNO, MarepuaibHasi TOYKA, PABHOYCKOPEHHOE JBH)XECHHE,
cBOOOHOE TajeHue, aOCOMIOTHO ympyras naedopmarusi, adCOIOTHO
yOpyroe M aOCONIOTHO HEYNPYyroe CTOJKHOBEHHS, MOJENTU Tas3a,
KUAKOCTH U TBEPAOTO (KPUCTAIMYECKOTO) Teja, WACalbHbIA Tras,
TOYEYHBIH 3apsij, OAHOPOIHOE IEKTPUUECKOE TO0JIE;

e pa3nuyaTh ycioBHs (FpaHMIIbI, 00JACTH) MPUMEHUMOCTH (PU3UYECKHUX
3aKOHOB, TOHUMATh BCEOOIINH XapakTep (GyHIaMEHTAIbHbBIX 3aKOHOB U
OrPaHUYEHHOCTh HCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBSACHATH MEXAHWYECKHUE MPOIECChl U SBICHMS,
UCIOJb3ysl ~ OCHOBHBIE  MOJOXKEHMsT M 3aKOHbl ~ MEXaHWUKHU
(OTHOCUTETBHOCTh MEXAHUYECKOTO JABMXKEHHUSA, (POPMYJIbl KHHEMATUKU
PaBHOYCKOPEHHOTO JIBIXKEHUS, TpeoOpa3oBanus ['anues 111 CKOpOCTH
U TEepeMelleHHs, 3aKoHbl HBIOTOHA, NPUHUMI OTHOCUTENBHOCTU



I"anuiest, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAaHECHHSI UMITYJIbCA
U MEXaHWYECKOM DSHEpPIruH, CBsA3b pPAaOOTBl CHJIBI C HM3MEHEHUEM
MEXaHUYECKOM YHEPTUH, yCIOBUS paBHOBECHS TBEPIOTO TeJa), IPU 3TOM
UCIIOJb30BaTh MATEMATHYECKOE BBIPAXKEHUE 3aKOHOB, YKa3bIBATh
YCIIOBHSI TPUMEHUMOCTH (U3MYECKUX 3aKOHOB: TPeoOpa3oBaHUI
I"anunes, BTOPOro u TpeTbero 3akoHOB HpIOTOHA, 3aKOHOB COXpaHEHMS
UMITYJIbCA U MEXAHUYECKON SHEPTHH, 3aKOHA BCEMUPHOTO TSITOTCHHS;
aHAIM3UpOBaTh U OOBACHATH TEIJIOBBIE TIPOLIECCHI U SIBJICHUA,
UCIIONb3ysd OCHOBHbIE TosioxkeHHss MKT u 3aKOHBI MOJIEKYJISIPHOM
(U3MKK W TEPMOJMHAMUKHU (CBSI3b [aBJICHUS HACAIBHOIO Ta3a co
CpeOHEN  KHHETHMYECKOM DHEPrHed  TEIUIOBOIO  JBWKEHHS W
KOHILICHTPALIMEN €ro MOJIEKYJ, CBi3b TEMIEpaTypbl BEILIECTBA CO
CpeaHEeN KUHETHMYECKOM JHEpruer TEIUIOBOIO JIBW)KEHHUSA €r0 YacTHll,
CBSI3b JABJICHHS HMJICAIBHOTO ra3a C KOHIIEHTpauuel MOJIEKYT U €ro
TeMIeparypom, ypaBHeHnne MenaeneeBa—KnanerpoHa, nepBblii 3aKOH
TEPMOJIMHAMMKH, 3aKOH COXPAHEHMS SHEPTUH B TEIUIOBBIX IIPOLIECCAX),
Opyd STOM MCIOJIb30BATh MATEMaTUYECKOE BBIPAKEHUE 3aKOHOB,
yKa3plBaTh YCJIOBUS NPUMEHHMOCTH YpaBHEHUs MeHaeneeBa—
Knanelipona;

aHAJIM3UPOBaTh U OOBSACHATH DJIEKTPUYECKHE SIBJICHUS, MCIOIb3Ys
OCHOBHBIE TIOJIOKEHUS M 3aKOHBI 2JIEKTPOIMHAMUKY (3aKOH COXpPaHEHUS
ANEKTPUYECKOTO  3apsiaa, 3akoH  KyloHa,  MOTEHIUAIbHOCTh
ANEKTPOCTATUYECKOTO MOJs, MPUHIUI CYNEPIO3UIMU SIEKTPUUECKUX
IIOJIEH, MPU TOM yKa3blBas yCIIOBHUS NpUMEHUMOCTH 3akoHa KyioHa, a
TaKKe NPAKTUYECKN BAKHBIE COOTHOLIECHUS: 3aKOHbI OMa 1Sl ydacTka
LENU U Uil 3aMKHYTOW DJIEKTPUYECKOU Lenu, 3akoH Jlxoyns—Jlenua,
npaBuia Kupxroda, 3akonsr @apajes 11 dJIeKTPOoIIn3a);

ONMKCHIBATH (PU3UYECKHE MPOLECCHl U SBJICHUS, UCHOJb3Ysl BEIUYHMHBIL:
NEPEMEILIEHHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC T€Ja U CHUCTEMBI TEN,
CUJIa, MOMEHT CWJIBL, IABJIEHUE, TOTEHUMAIbHAS SHEPT U, KHHETUYECKAS
SHEPTHUS, MEXaHUUYECKasl YHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIBHOE
YCKOpPEHHE, CUJIa TSKECTH, CHJIa YIIPYTOCTH, CUja TPEHUS, MOIIHOCTb,
SHEPrusi B3aMMOJACHCTBUS Tejla ¢ 3eMiiéid BOIM3M €€ TMOBEPXHOCTH,
SHEprus ynpyrol paedopManuu MOPYKUHBI, KOJUYECTBO TEMJIOTHI,
abcooTHas TeMIieparypa Tena, pabora B TepMOJAMHAMUKE, BHYTPEHHSIS
SHEpPrusi WACaTbHOrO0 OJHOATOMHOIO Tra3a, paboTa HIEalbHOTO Tas3a,
OTHOCHUTEINIbHAA BIAXHOCTh Bo3ayxa, KIIJl maeambHOro TemioBOoro
JNBUTATENsA; AJIEKTPUUYECKOE II0JI€, HAIpPSIKEHHOCTh JJIEKTPUUYECKOTO



TI0JIs1, HAITPSHKEHHOCTD MOJISI TOYEYHOTO 3apsia WK 3apsHKEHHOrO mapa
B BaKyyM€ M B JUAJIEKTPHUKE, MOTCHIUAI AJIEKTPOCTATUYECKOrO MOJI,
pPa3HOCTh TMOTEHIMAJOB, JJEKTPOABMKYIIAs CHJa, CHJIa TOKa,
HanpspKEHUE, MOIIHOCTh TOKa, DJIEKTpUYECKass EMKOCTh IIOCKOTO
KOHJEHCATOPA, COMPOTUBIICHUE YYACTKa LIEMH C MOCJIECI0BATEIbHBIM U
MAPAJUICIBHBIM COEAUHEHUEM PE3UCTOPOB, JHEPrUs SICKTPUUYECKOTO
M0JIs1 KOHAEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  TPOTEKaHHWS  (U3WYECKUX  SIBJICHUM:
MEXAaHUYECKOE JBW)KEHUE, TEIUIOBOE JBUIKCHUE YACTULl BELIECTBA,
TEIIOBOE paBHOBECHE, OPOYHOBCKOE BUkKeHUE, MU y3usi, ucnapeHue,
KUIICHUE W  KOHACHCAIMd, IUIABJICHHE W  KPHUCTaJUIM3alus,
HaIPaBJICHHOCTb TEIUIONEepEayH, DIEKTPU3ALUS Tell,
AKBUIOTEHIUAIBHOCTD [IOBEPXHOCTHU 3aPSKEHHOTO IPOBOIHUKA;
MPOBOAUTH UCCIIEI0OBAaHUE 3aBUCUMOCTH OJTHOM (PM3UYECKON BETUYUHBI
OT JAPYroM C WCHOJB30BAHUEM TMPSIMBIX HW3MEPEHHUU, TPU OTOM
KOHCTPYHUPOBATh YCTAaHOBKY, (DUKCHUPOBATH PE3YJbTAThl MOJYUYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIUYMH B BHJAEC TpaduUKoB C y4ETOM
aOCONIOTHBIX ~ TOTPEITHOCTEW W3MEpEeHW#, JeJaTh BBIBOJBI IO
pe3yJibTaTaM UCCIIEIOBAHNS;

MPOBOAUTh KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIWYUH, MPU ITOM
BBIOMPATH ONTUMAJIBHBIN METOJI U3MEPEHHUS, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTENIbHBIE OTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IIPOBOJAUTH  OMNBITBI 110 NPOBEPKE  MPEIIOKEHHOM  TMIIOTE3BI:
MJIAHUPOBATH SKCIIEPUMEHT, COOUPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY,
AHAJIM3UPOBATh MOJIYYEHHBIE PE3YJbTAThl U JIEJNaTh BBIBOJ O CTaTyCe
NPEAJI0KEHHON TUIIOTE3BI;

coOmoaTh  mpaBwia  O€30MAacHOTO  Tpyda TNpH  TPOBEICHUU
UCCIIEIOBAHUM B paMKax y4eOHOTO OJKCIEPUMEHTA, MPAKTUKyMa H
y4eOHO-UCCIICIOBATEIbCKOM M TPOEKTHOM  JEATEIbHOCTH  C
UCIIOJIb30BaHUEM HU3MEPUTENIBHBIX YCTPOMCTB U  JIaOOpPaTOPHOIO
000pyI0BaHUS;

pemarh pacu€THhIC 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJlaHHOU
dbu3uYeCKON MOJICNIbIO: HA OCHOBAHUM aHAIU3a yCIOBHUS 0OOCHOBBIBATH
BBIOOp (M3MYECKOM MOJIeNId, OTBeUaroIllel TpeOoBaHUSIM 3aJauH,
MPUMEHATh  (POPMYJBI, 3aKOHBI, 3aKOHOMEPHOCTH W TOCTYJaThl
(GU3HYEeCKNX TEOpHl MPU HWCIOJB30BAHUU MATEMATHYECKUX METOJ/IOB
pelieHusl 3ajad, NPOBOAUTH PACYEThl HA OCHOBAHUU HMMEIOIIUXCA



JAHHBIX, AHAJU3UPOBATh PE3YNbTaTbl M KOPPEKTHPOBATH METOBI
penIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YNIbTATOB;

e pelIaTh KAueCTBEHHbIEC 3ajaud, TPEOYIOLIUE NMPUMEHEHMsI 3HAaHUU W3
pasHBIX pa3lenoB Kypca (pU3MKH, a TakKe WHTErpald 3HAaHUN U3
IpPYrUX TMPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIa: BBICTPAWBAThH
JIOTUYECKYIO LIETIOYKY PACCYKACHUI C OMOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

e HCHOJb30BaTh TEOPETHUECKUE 3HAHMUS N OOBSCHEHUS OCHOBHBIX
OPUHLMIIOB  pabOThl  U3MEPUTENbHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHX MTPOLIECCOB;

e IPUBOAMUTH TNMPUMEPHI BKJIAJa POCCUHCKUX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

e QAHAJIM3MPOBaTh W  OLICHUBAaTh  MOCIEACTBHS  OBITOBOM  H
MIPOU3BOJACTBEHHON  JEATEIBHOCTH  YEJIIOBEKAa,  CBSI3aHHOM  C
(bU3UYECKUMU TIPOIIECCAMHU, C MO3UIUN IKOJOTHUYECKON OE30MacHOCTH,
NOPENCTAaBICHUA O PAMOHAIBHOM MPUPOIONOJIB30BAaHUU, a TaKkKe
Pa3yMHOM HCIIOJIb30BAaHUN JIOCTH)KEHUM HAyKM W TEXHOJIOTMM I
JaNbHEHNIIIEro pa3BUTHS YEJIOBEUECKOTO O0IECTBA;

e TIPUMEHSATH Pa3IUUHbIE CIIOCOOBI pabOTHI ¢ HH(pOPMALIEN PU3NUECKOTO
COJIEp)KaHUsl C MCMOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTHi, IPH 3TOM UCIOJIB30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJIOTMM JJI1 TIOHUCKa, NEepepaboTKU U TNpeAbsABICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIPHOM uH(popmaIm, CTPYKTYPUPOBAHUS U
MHTEpHpeTalny nH(HOpMAaIIH, TOJTYYEeHHOW U3 pa3IMYHbIX HICTOYHUKOB,
KPUTHUYECKH aHAJTM3UPOBATh MOTy4aeMyt0 HH(POPMAIIHIO U OLICHUBATH €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWM, TAK U Ha OCHOBE
aHaJM3a UCTOYHUKA UH(POPMALINH;

e TPOSIBISITH  OpPraHU3ALMOHHBIE W [O3HABaTEJIbHBIE  YMEHUS
CaMOCTOSITENIbHOTO  MPUOOpETEeHUsT HOBBIX 3HAHUW B TIpolecce
BBITIOJTHEHUSI IPOECKTHBIX U yUeOHO-UCCIIEeI0BATENIbCKUX PadoT;

e paboTaTh B TPYMNIE C HCIOJIHEHUEM Pa3IUYHBIX COLHUAIBHBIX POJIEH,
IUIAaHUPOBAaTh ~ pabOTy  TPYMNIbl,  PalMOHAIBHO  paclpenessiTh
JESTEIbBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJ€KBaTHO OLIEHHWBATH
BKJIQJl K&XJI0IO M3 YYAaCTHUKOB I'PYIIIBI B PELIEHUE PacCMAaTPUBAEMON
poOJeMBI;

e TPOSIBIATH MOTUBALIMIO K Oyayiiel mpodeccuoHalbHON NeATeIbHOCTH
[0 CHEHUAIBHOCTIM (PU3UKO-TEXHUYECKOTO MPOPUIIS.



K xonmy obOyuenust B 11 knacce mpeIMETHBIC PE3yJbTaThl Ha YTIIYOJIEHHOM
YPOBHE JIOJDKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y 00YJAIOIITUXCS YMECHHIA:

HOHMMAaTh pOJb (U3UKK B HSKOHOMHYECKOH, TEXHOJOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOW cepax AeATeIbHOCTH 4YeNIOBEKa, POjb U
MecTo (M3MKH B COBPEMEHHOM HAay4YHOHM KapTUHE MHpa, pOJIb
ACTPOHOMMH B IIPAKTHYECKOM JEATEIBHOCTH YEJIOBEKA M JAJIbHEUIIEM

Hay4YHO-TEXHHUYECKOM pa3BUTHH, 3HAYEHUE ONUCATEIBHOM,
CUCTEMATU3HUPYIOIEH, OOBICHUTEILHON U MPOTHOCTUYECKON (DyHKIIUN
¢u3nueckoil TEOpUM — OICKTPOJAMHAMHKH, CHEIUAIBHOU TEOpUU

OTHOCHUTEJIbHOCTH, KBAHTOBOWM (U3UKU, pOJIb (DU3NUECKON Teopuu B
(opMHpPOBaHMU TPEACTABICHUA O (PU3MUECKOW KapTUHE MHpPa, MECTO
(bu3HUecKoil KapTUHBI MUPA B OOIIEM PsTy COBPEMEHHBIX €CTECTBEHHO-
HAy4HBIX MPEJCTABICHHI O IPUPOJIE;

pazinyath YCJIOBUS MPUMEHHUMOCTH Mojeled (uanyeckux Ten u
MPOLIECCOB (SIBJIEHUM): OJHOPOAHOE DIIEKTPHUUECKOE W OJHOPOIHOE
MarHUuTHOE TIOJis, TapMOHUYECKHE KOJeOaHus, MaTeMaTU4eCKui
MasATHUK, UACAIbHBIN MPYKUHHBII MasTHUK, TAPMOHUYECKHE BOJIHBI,
ueadbHbIN KoJIeOAaTeIbHBIM KOHTYpP, TOHKAs JIMH3a, MOJeJel aTtoma,
aTOMHOTO sI/pa U KBAHTOBOM MOJIENIN CBETA;

paznuyaTh YCIOBHS (TpaHUIbl, 00JAaCTH) MPUMEHUMOCTU (PU3HYECKUX
3aKOHOB, TOHUMATh BCEOOIN XapakTep GyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYECHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHATN3UPOBATh U OOBACHITH MIEKTPOMATHUTHBIEC TIPOIECCHI U SIBJICHUS,
WCTIONB3YSl OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI DJIEKTPOJMHAMUKHU U
CHEUaIbHOM  TEOPUU  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHUS
ANEKTPUYECKOTO 3apsna, cuia Ammnepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAyKUWM, mnOpaBuio Jlenma, cBsi3p J/C
CAMOMHIYKIIMM B DJJIEMEHTE DJJIEKTPUUYECKOM ILENU CO CKOPOCTBIO
U3MEHEHUsI  CWJIbl  TOKa, TOCTYJaThl  CHEIUAJbHOW  TEOpUH
OTHOCUTEIBLHOCTH DUHIITEHHA);

aHAIM3UPOBaTh M OOBSICHATH KBAHTOBBIE TIPOIECCHI U  SIBJICHUA,
WCIIOJTB3YsI TTOJI0KEHUS KBAaHTOBOW (DM3HKH (ypaBHEHUE DUHIITCHHA IS
doTtoaddexra, mepBblii W BTOpoil moctynarsl bopa, mnpuHIMD
COOTHOIIICHUs HeompeaeneéHHocTen ['eizenOepra, 3aKOHbI COXpaHEHUs
3apsiZIOBOTO U MaCCOBOT'O YUCEN U SHEPTHUU B SIACPHBIX PEAKIIUAX, 3aKOH
PaaMOaKTUBHOIO pacraja);



OMHCHIBATh (DU3UICCKUE TPOIECCHl U SBJICHUS, UCTOIL3YS BEITUYHHBIL:
HaMpPsHKEHHOCTH AIEKTPUIECKOTO TOJIA, MOTEHITHAIT
ANEKTPOCTATUYECKOTO oJIs, Pa3HOCTh MOTEHIINAJIOB,
ANEKTPOJBIKYIIASL CHJIA, WHAYKIMS MAarHUTHOTO TIOJIsI, MarHUTHBIN
MOTOK, cwiaa Awmrepa, WHAYKTUBHOCTb, OJJICKTPOJBIDKYINAs CHJa
CaMOWHAYKIIMHM, SHEPTHUsS MArHUTHOTO TIOJISI TPOBOJHUKA C TOKOM,
PEISATUBUCTCKUIN UMITYJIbC, IIOJTHASI DHEPTHSI, SHEPTHUS TTOKOSI CBOOOTHOM
YaCTHI[bl, PHEPTUS U UMITYJIbC (DOTOHA, MACCOBOE YMCIIO U 3apsia spa,
DHEPTUS CBSI3U APa;

OOBACHATH  OCOOCHHOCTM  NPOTEKAHHsS]  (PU3NYECKUX  SBICHUM:
AIEKTPOMAarHUTHAS WHITYKITUS, CaMOWHIYKITHS, pe30oHaHC,
uHTEpPEpEeHIIUS BOJIH, IU(pakius, AUCHEpPCUs, MOJTHOE BHYTPEHHEE
otpaxenue, (orosnekrpuyueckuii 3pdekt (porodrddexr), anbda- u
OeTa-pacnajipl sIep, raMMma-u3aydeHue saep, GU3NIecKue MPUHITAITHI
CIEKTPaJIBLHOTO aHAJIN3a M pabOTHI J1a3epa;

OTIpeIeNATh HANpaBiICHUE WHAYKIIMH MarHUTHOTO TIOJIS MPOBOJHHUKA C
TOKOM, CHJIbI AMmmiepa u cuiisl JIopeHia;

CTPOUTh U300paKEHHE, CO37AaBAEMOE IUIOCKUM 3€pKaJioM, TOHKOMU
JIUH30M, ¥ paCCYUTHIBAThH €T0 XapaKTCPUCTUKHY;

MIPUMEHSATH OCHOBOIIOJIATAIONINE ACTPOHOMHYECKHUE TTOHATHS, TCOPUHU U
3aKOHBI JIJII aHajdu3a W OOBACHCHUS (U3MYCCKHX IIPOIIECCOB,
IIPOUCXOIAIINX B 3BE3/IaX, B 3BE3HBIX CUCTEMAX, B MEKTAJIAKTHUECKON
cpene; ABWKESHHsI HEOSCHBIX Tell, PBOIIONMH 3BE3 U Beenennoii;
MIPOBOJIUTH HCCJICOBAHUE 3aBUCUMOCTEH (PU3MUECKHX BEITUYHH C
WCITOJIb30BaHUEM TIPSMBIX HM3MEPEHUH, TpPH 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YJbTATHl TOTYYECHHON 3aBUCUMOCTH
¢u3NUeCKMX BETUYMH B BHUJE TPaPUKOB C Yy4E€TOM aOCOIFOTHBIX
MOTPEITHOCTEe  WM3MEPEHMH, JieJlaTh BBIBOABI IO  pe3yJibTaTaM
UCCJICIOBAHMUSI,

IIPOBOJUTH KOCBEHHBIE M3MEpPEHUs (DU3NYCCKUX BEIUYHMH, MPH ITOM
BBIOMPATH ONTUMAJIbHBIN METOJ U3MEPEHUS, OLICHUBATh A0COJIIOTHHIE U
OTHOCHUTEJILHBIC TIOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH  ONBITHI IO  TPOBEPKE  MPEAIOKCHHON  THIOTE3HI:
IUTAHUPOBATH HKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTAIIbHYIO YCTAHOBKY,
aHAM3UPOBATh TOJIYYCHHBIC PE3YyIbTaThl U JIENIATh BBIBOJ O CTATyCe
MPEUIOKEHHON TUIIOTESBI;

OTHCHIBATH METOJIBI MTOTYYEHUSI HAYYHBIX ACTPOHOMHYECKNX 3HAHUI;



coOmofarh mpaBwia  0Oe30mMacHOro  Tpyda MpH  MPOBEACHUU
HCCJIEOBAHUM B paMKax y4eOHOro HKCIIEPUMEHTA, IMPAKTHKymMa U
y4eOHO-MCCIIEIOBATEIbCKOM M TPOEKTHOM  JEATEIBHOCTH  C
UCIIOJIb30BAHUEM  U3MEPHUTENIbHBIX YCTPOMCTB U  J1aOOPATOPHOTO
000pynOBaHUs;

pemarb pacyéTHhIE 3aJa4yd C SBHO 33JaHHOM W HESBHO 3aJaHHOM
¢u3nueckoil MOJENbIO: HAa OCHOBAHMM aHallM3a YCJIOBHS BBIOUpATh
du3nueckrue MoJIeNu, OTBEYaoIIMe TPEOOBaHUSM 3a/lauu, PUMEHSTh
(opMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX TEOPUI
P HCHOJB30BAHMM MAaTEeMaTHUYECKUX METOAOB peUIeHus 3ajad,
MPOBOJUTh  pacuy€Tbl HAa  OCHOBAHMM  HMMEIOLIMXCS  JIaHHBIX,
aHAJIM3UPOBAaTh PE3YNbTATHl U KOPPEKTHUPOBATH METOMBI PELICHUS C
Y4ETOM IOJIyYEHHBIX PE3YyJIbTAaTOB;

peniaTh KaueCTBEHHBIE 3a/layd, TPEOYIOIIHME MPUMEHEHUs 3HAHUM U3
pa3HbIX pa3lenoB Kypca (PU3MKH, a TAaKKe HHTETpallMd 3HAHUN W3
OpPYrUX TPEeIMETOB €CTECTBEHHO-HAYYHOIO IMKJIAa: BBICTPAWBATH
JIOTUYECKYIO LIETIOYKY PACCYXkKICHHUI C OMOPON HAa M3YUYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHMS M1 OOBSCHEHUS OCHOBHBIX
NPUHIUIOB  paOOThl  HU3MEPUTENIBHBIX  MPUOOPOB, TEXHUYECKUX
YCTPOMCTB U TEXHOJOTMYECKHUX IIPOLIECCOB;

OPUBOJUTH TMPUMEPHI BKJIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-
(GU3HKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHpa, B pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UpOBaTh M OLIGHMBaTh  TOCJIEACTBUA  OBITOBOW U
MPOM3BOJACTBEHHOW  JEATEIIBHOCTH  YEJIIOBEKAa,  CBS3aHHOW  C
(Gu3znyecKuMU MpoIeccaMu, ¢ MO3UIMUNA FKOJIOTHYECKO 0e30macHOCTH,
NOPEICTaBICHU O PAIMOHAIILHOM MPUPOJIONOJIB30BAaHUHU, a TaKkKe
Pa3yMHOM HCIIONb30BAHUU JIOCTHXKECHUM HAyKW W TEXHOJIOTMH Jis
JaNbHEHIIIEero pa3BUTHS YEJIOBEUECKOTO O0IECTBA;

MIPUMEHSTH Pa3TUYHbIC CITOCOOBI paboThI ¢ MHMOPMAIHEH PU3NIECKOTO
COJIEp)KaHUsI C MCMOJIb30BAaHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJIOTUM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUU JJIS TOMCKA, NMEpPepadOTKU M TMPEAbSABICHUS y4yeOHOU U
Hay4HO-TIOMYJISIPHOM uHpopMaIuu, CTPYKTYPUPOBAHUS U
MHTEPIIPETalNU HHPOPMAIIH, TTOTYYSCHHON U3 Pa3IMYHbIX HCTOYHUKOB,
KPUTUYECKH aHATTM3UPOBATh MOTY4aeMyI0 HH(POPMAIIHIO U OLICHUBATH €€



JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWI, TAK U HA OCHOBE
aHaJIM3a UCTOYHHKA UH(POPMALINH;

OpOSIBISATh ~ OPraHU3allMOHHBIE W TI03HABATEIbHBIE  YMEHUS
CaMOCTOSITEJIBHOTO NPUOOPETEHHMsT HOBBIX 3HAHUW B  Ipolecce
BBIIIOJIHEHHSI IPOEKTHBIX U Y4€OHO-UCCIIEI0BATEIBCKUX PadOT;
paboTaTh B IpynIe C MCHOJHEHHEM pAa3JIMYHBIX COLUAIBHBIX POJICH,
IUIAaHUPOBaTh ~ pabOTy  IpyHIbl,  palMOHAIBbHO  PACIPENEIAThH
JESITEIbBHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJIeKBaTHO OILIEHHWBATH
BKJIaJl KOKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHUE pPacCMATPUBAEMON
poOJIEMBI;

MPOSIBJISITh MOTHBALUIO K OyAyleld mpoecCHOHAIIBHON AEeSTENbHOCTH
1O CHEHUAIBHOCTIM (PU3UKO-TEXHUUYECKOTO MPO(UIIs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No KoanuyecTBO YacoB
HaumeHoBaHue pa3iesioB U TeM
n/ KouTpoabHubie
NporpamMmmsl Bceero
padoThI

Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI

11 Hay‘lHLIﬁ MCTO ITO3HAHUA

6
HIPUPOJIBI
Utoro no pazneny 6
Pazgen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JnHamuka 10
2.3 Craruka TBEpAOIO TENa 5 1
24 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1
Wroro mo paszneny 35

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA

OcHOBBI
3.1 MOJIEKYJISIPHOKUHETHYECKON 15 1
TEOPHH

3. Tepmoaunamuka. TemtoBbie 20 1

MallIMHbI

IIpakTn4yeckue
padoTshI

JuaekTpoHHbIe (HU(pOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



3.3

@da30BbIE IIEPEXOABI

Uroro no pazneny

Paznen 4. JIEKTPOIUHAMUKA

4.1 DNEeKTpUYECKOe ToJIe
4.2 IToCTOSTHHBIN 3JIEKTPUYECKHUIA TOK
4.3 Toku B pa3nu4HbIX cpeax

Hroro no pasneny

Pazzen 5. PU3HUYECKHUI MPAKTUKYM

5.1 Pu3NYECKU IPAKTUKYM
Hroro no pasneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

AFpCFaTHBIe COCTOsIHHA BCIIICCTBA.

14

49

24
24

54

16
16
10

170

16

16



11 KIIACC

1.2

2.2

N HaumenoBanmne Koan4yecTBo 4acoB
0
o/ pa3aesioB U TeM Beero KoHTpoJsibHbIE IIpakTuyeckune
NMPOrpamMMbl padoThI padoTbI
Pazpnen 1. JIEKTPOIUHAMUKA
1.1 MarauTtHoe 1oJjie 14
DneKTpOMarHuTHast 13 1
WHTYKITHS
Utoro no pazneny 27
Paznen 2. KOJJEBAHUS U BOJIHBI
21 Mexanuueckue 10
KosaeOanus
DNeKTPOMarHUTHHIE
15
KoJe0aHus
Mexanuueckue U
2.3 AJEKTPOMAarHUTHBIE 10 1
BOJIHBI
2.4 Omruka 25 1
Uroro no pazaeny 60

Pasznen 3. OCHOBBI CHEHI{IAJII)HOI?I TEOPUU OTHOCUTEJIBHOCTH
3.1 OcuoBel CTO 5 1

Hroro mo pazaeny 5

Pa3znea 4. KBAHTOBAS ®U3UKA

JaekTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl



KopnyckyunsipHo-

41 M 15
BOJIHOBOM JTyalTu3M
4.2 dusuka atoma 5
®du3uKa aTOMHOTO f11pa
4.3 U DJIEMEHTApHBIX )
YaCTHII
Utoro no pazneny 25

Paspea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OEeMEHTHI ACTPOHOMUHU

5.1 12

1 acTpou3NKU

Uroro no pazueny 12

Paznen 6. PU3HUECKHUN MPAKTUKYM

6.1 duznueckuii 16
MPaKTUKYM
Wroro mo paszneny 16

Pa3nea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

16



Cucremaruzanus u
00001IeHHE
MPEIMETHOTO
COJICP)KAHUS U OIbITA

7.1 JIEeITEIbHOCTH,
MPHUOOPETEHHOTO MPHU
H3YYCHHH Kypca
¢uzukum 10 — 11
KJIACCOB

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

15

15
10

170

16






ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Ne
n/ Tema ypoka

I

TEMaA

®duszuka — pyHaaMeHTaIbHas
HayKa O IPUPOJE

HayuHsblii MeTOT TO3HAHUS 1
METO/Ibl UCCIETOBAHUS
(bu3MUeCKUX SIBICHUN

DKCHEPUMEHT U TEOpUs B
Mpoliecce Mo3HaHus
npupoasl. Habmonenue u
9KCIIEPUMEHT B (pu3mKe

CrniocoOsbl u3mMepeHus
(hbUBUYECKUX BETMYHUH

KoaudecTBO 9acoB

KonTpoJbHbIe

Bcero
padoThI

IIpakTn4yeckue
padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



AOGconoTHas U
OTHOCHUTEIIbHAS
IIOTPELIHOCTH U3MEPEHUN
(U3HYECKUX BEITMUNH

MopenupoBanue B pusnke.
Poine 1 MecTO pu3uku B
¢dbopmMupoBaHUU
COBPEMEHHOM HAYYHOU
KapTHHBI MUDA, B
MPaKTUYECKOHN JIeSTeTBHOCTH
roaen

MexaHndeckoe JBMKCHIE.
Cucrema orcyera.
OTHOCHUTEILHOCTD
MEXaHUYECKOI'0 IBHKCHUSI.
[Ipsimast u oOpaTHas 3aHauu
MEXaHUKHA

Pannyc-Bektop
MaTepualbHOU TOYKH, ET0
MIPOEKIINU HA OCH
KoopauHar. TpaekTopus.
[Tepememenue. CKOpoCTb.
Hx npoeknuu Ha ocH
KOOpAWHAT



10

11

12

13

PaBHOMepHOE
MPSAMOJIMHEITHOE IBUKEHUE.
I'paduueckoe onucanue
PaBHOMEPHOT O
MPSMOJIMHENHOT O IBUKEHUS

CiioxeHue nepeMeneHuii u
ckopocreid. Pemenue 3amau

HepaBHOMepHOE ABMKEHHUE.
MrHoBeHHas1 CKOPOCTb.
Yckopenue.
[IpssMonuHENHOE IBUKEHUE
C IIOCTOSIHHBIM YCKOPEHHEM

I'paduueckoe onucanue
MPSMOJIMHENHOTO IBUKEHUS
C TIOCTOSIHHBIM YCKOPEHHEM



14

15

16

17

18

CB00OIHOE MMaIeHHE.
YckopeHue cBOOOTHOTO
najieHus. 3aBUCUMOCTD
KOOpJIMHAT, CKOPOCTH,
YCKOPEHHS OT BPEMCHH U UX
rpaduku

JIBr>keHue Tena,
OpOLICHHOTO IO/ YIIIOM K
TOPHU30HTY

KpuBosmHeliHOE nBUXKEHUE.
JIBH>KEHUE 110 OKPY>KHOCTH.
VYrnoBas u TMHENHAA
ckopocts. [lepuoa u
4acToTa.
IlerTpocTpeMUTEIIBHOE U
IIOJIHOE YCKOPEHUE

KonTponbHas padota no
Tteme "Kunematuka"

IIepBb1it 3ak0H HproTOHA.
HNuepuumansHblie CHCTEMBI
orcuéra. [TpuHumn
OTHOCUTEIbHOCTH [ anmunes.
Heunepuuanbnusie cucteMbl
OTCuéTa



19

20

21

22

23

24

25

Cuna. PaBHoneicTByIOIIAs
cuna. Bropoi 3akoH
Herorona. Macca

BsaumogeiicTBue Tel.
Tpetuii 3akon HerotoHa

[IpuHnuI cyneprno3unumn
cun. Pemenue 3aga4 Ha
MPUMEHEHUE 3aKOHOB
HeroTona

3aKOH BCEMUPHOTO
TSATOTEHUSL.
OKBHUBAJICHTHOCTh
IPaBUTAIIMOHHON U
MHEPTHON MacChl

Cua TSHKeCTH M yCKOpEHHUE
CcBOOOIHOTO MTaJEHUA

JIBu>xeHHne HeOECHBIX TeN U
UX UCKYCCTBEHHBIX
CIyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb.
3axonsl Kernepa

Cuna ynpyroctu. 3akoH
I'yka. Bec Tena



26

27

28

29

30

31

32

Cuna tpenus. [lpupona u
BH/JIbI CHJT TPEHUSL.
JIBH>XeHue B )KUJKOCTH U
rasze ¢ y4€ToM CHJIbI
CONPOTUBIICHUS CPEbI

[laBiienue.
I'mppocraTtnyeckoe
nasnenue. Cuna Apxumena

AOGCOJIFOTHO TBEPJIOE TEJIIO.
[TocrynarensHoe u
BpalaTeIbHOE JBHKCHUE
TBEPJIOTO Tesa

MomMeHT cribl
OTHOCHUTEJILHO OCH
BpateHus. [1ineuo cubl

CroxeHue cui,
HpI/IJ'IO)KeHHBIX K TBepI[OMy
teny. LleHTp TskecTu Tena.
YcnoBus paBHOBECHS
TBepAOro Tena. Buasl
paBHOBECHS

Pemenue 3agau
KonTponbHas pabota mo

teme "JIlnunamuka. Cratuka
TBEpAOro Tema"



33

34

35

36

37

NMnynsc maTepuabHON
TOYKH, CUCTEMBI
MaTrepualbHbIX TOYeK. LleHTp
MacC CHUCTEMBI
MaTEpUAIbHBIX TOYECK.
Teopema o nBuxeHUN
LIEHTPa Macc

I/IMHy.]'ILC CHJIBI 1 UBMCHCHUC
HUMITYyJIbCa TCJIaA. 3aKkoH
COXpPAHCHUS UMITYJIbCA.
PeakTuBHOE ABMXKEHUE

MomeHT HMITYJIbCa
MaTepHaHBHOﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/IC (6]
COXPAHCHUH MOMCHTA
HUMITYyJIbCa B ICHTPAJIbHBIX
IOJIAX

Pemenue 3agau

PaboTa criiel Ha MaJIoM U Ha
KOHEYHOM TIEpEeMEIICHHH.
I'padpuueckoe
npecTaBieHne paboThl
CUJIbI. MOIIHOCTH CHJIBI



38

39

40

41

42

Kunernueckas sneprus.
Teopema 06 u3mMeHeHUH
KMHETUYECKOU SHEPrUu
MarepuaibHON TOYKU

ITorenumanpHbie U
HEINOTEHIUAIbHbIE CHUJIBI.
[ToTrenumanpHas SHEpTHUsL.
Bropas kocmMuyeckas
CKOPOCTh

Tperbs kocMuyeckas
CKOpOoCTh. CBsI3b pabOTHI
HEMOTEHIUATbHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
9HEPTUU CUCTEMBI TeJl. 3aKOH
COXpPAHEHU MEXAHUYECKOM
SHEPIUU

Yipyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu nis naeanbHOM
KHUJTKOCTH

KonrtponbHas pabora no
TeMe "3aKOHBI COXPAHEHHUS B
MeXaHHKe"



43

44

45

46

47

48

49

50

PazButue npencrabienuii o
MPUPOJIE TEIIOTHI.
OcCHOBHBIE TIOJIOKEHUS

MKT. duddy3us.
BpoyHoBCcKOE nBUKEHUE

Ctpoenue ra3000pa3HbIX,
YKUJIKUX U TBEPJIbIX TEII.
XapakTep ABUKECHUS U
B3aUMOJCUCTBHUS YACTHI]
BEIIlECTBA

Macca u pazMepbl MOJIEKYJT
(atomoB). KonuaectBo
BemiectBa. [locrosinnas
ABorajzipo

Temneparypa. Temtosoe
paBHoBecue. [lIkana
Henscus

Pemenne 3anau

Wneanbubiii ra3. I'a3oBbie
3aKOHBI

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4y

AOcomoTHas Temreparypa.
3akoH JlanbToHa



51

52

53
54

55

56

57

H3onporieccel B ueanbHOM
ra3€ C IOCTOAHHBIM
KOJIMYECTBOM BELLECTBA

I'paduueckoe
MpEeICTaBICHHUE
M30TPOIIECCOB: N30TEpMa,
n30x0pa, n3obapa

OcHoBHoe ypaBHeHrne MKT
Pemenue 3agau

CBs13b a0CONMIOTHOM
TeMIepaTypbl
TEPMOANHAMUYECKOMN
CUCTEMBI CO CPEIHEN
KUHETUYECKOHN DHEpPruen
IIOCTYNATEJIBHOIO TEMJIOBOTO
JIBMOKEHUS €€ 4aCTUII

O0600111eH1E U
CHUCTEMATHU3AaLMs 3HAHUU 1O
TeMme "OcuoBsl MKT"

KonTponbnas pabota no
teMe "OcHoBel MKT"



58

59

60

61

TepmonnHamnyeckas
CUCTEMA. 3aJlaHNE BHEIIHUX
ycnoBuid 1 T/ cuctemsl.
Buemnve u BHyTpeHHUE
napametpsl. [lapamerpst T/
CUCTEMBI KaK CpeHue
3HAYEHUS BEJIMYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOIIHYECKOM YPOBHE

Hynesoe nauano
TEPMOJUHAMUKHU.
Camornpoun3BoJibHas
penakcauus T/l cucteMsl k
TEIIOBOMY PAaBHOBECHIO

Moenb uieaIbHOTO Ta3a B
TEPMOJIMHAMUKE. Y CIIOBUS
MIPUMEHUMOCTH 3TOU MOJEIIH

YpaBHenue Menpeneena-
Kitaneiipona u BelpakeHne
JUISl BHYTPEHHEN SHEPTUHU



62

63

64

65

66

67

Bripaxkenue 111 BHyTpEHHEN
SHEPrUU OJHOATOMHOIO
WJIeaIbHOrO rasa.
KBasucrarnueckue u
HECTAaTUYECKHE IPOLECCHI

OnemenTapHas paboTa B
TEPMOTUHAMHUKE.
Beruncnenue paboThl 110
rpaduky mnporecca Ha pV-
Auarpamme

Tennonepenaua kak crocod
W3MEHEHMsI BHYTPEHHEH
sneprun TJ] cuctemsr 6e3
COBEpILICHHS PabOThI

Konsekmus,
TETJIONPOBOIHOCTb,
W3JIy4YEeHHUE

KonnuecTBO TEMIOTHI.
TennoéMKOCTh Tela.

VY nenvsHas U MOJIIpHAs
TEMIO0EMKOCTH BEIIECTBA.

VY nenbHas TENIOTa CropaHus
TOILJINBA

Pacuét xommuecTBa TEILUIOTHI
MIpH TETUIONepeaaye



68

69

70

71

72

73

[Tonsarue 00 aguabaTHOM
npouecce. [lepBrIit 3aK0H
TEPMOJIUHAMUKU

KonunuecTBo TEmIOTH 1
paboTa Kak Mepbl U3MEHEHUs
BHYTpeHHEN sHepruu T/
CHUCTEMBI

Bropoii 3akon
TEPMOJAUHAMUKY JUISI
PaBHOBECHBIX U
HEPaBHOBECHBIX MPOLIECCOB.
HeoOpaTtumocTs IpUpoIHBIX
MIPOLIECCOB

[IpuHIMIIBI AEHCTBUSA
TernoBbix MamuH. KITJ]

MakcumanbHoe 3HaYeHHE
KII. Hukn Kapuao

Pemenue 3agau



74

75

76

77

78

OKOJIOTUYECKHE aCIICKThI
HCIIOJIb30BAHHUS TEIJIOBBIX
nsurareneii. Temiosoe
3arpsi3HEHUE OKpYKaroen
Cpelbl

Pemenue 3agau

O06001enue u
cHCTEMaTH3aInsI 3HaHUH 110
teme "TepmoauHaMuka.
TennoBsie MaIuHb"

KoHntposnbHas padorta mo
teme "TepmonnHamMuka.
TemnoBble MaTUHEL"

[TapooGpa3zoBanue u
KoHJieHcanus. Mcnapenue n
KUIIeHHE. Y 1ebHas TeroTa
napooOpazoBaHUs



79

80

81

82

83

Hacepimenasie u
HEHACHIIIICHHBIC MTapPHI.
KauecTBeHHas 3aBUCUMOCTh
IUIOTHOCTHU M JaBJICHUS
HACBIIIEHHOTO 1Mapa OT
TEeMIIepaTyphbl, UX 1
HE3aBHCHUMOCTh OT 00bhEMa
HACBIIICHHOTO Tapa.
3aBHCHUMOCTh TEMIIEPaTyphI
KUIIEHUS OT JABJIECHUA B
JKHIKOCTH

BrnaxkHocTh Bo3myxa.
AOcoiroTHAs U 1
OTHOCHUTENbHAS BIAXKHOCTD

Pemenue 3agau 1

TBépnoe Teno.

Kpucrannuueckue n

amop(HbIe Tena. 1
AHM30TpONIUS CBOWCTB

KpPHUCTaJIOB

IInaBnenue u
KpUCTaJUIM3aLus. Y JenbHas
TEMI0TAa TIaBICHUS.
CyOmmmartust



84

85

86

87

88

89

90

Hedopmariu TBEPAOTO TENA.
Pactsxenue u cxarue.
Cnur. Moayns FOHnra.
[Ipenen ynpyrux
nedopmaruit

TeroBoe pacumpeHue
KUJKOCTEN U TBEPABIX TEIL.
AHTapMOHH3M TEIJIOBBIX
KOJIeOaHUM YaCcTHI] BEIIECTBA

[Ipeobpa3oBanue >HEPTUU B
(ha3oBbIX Mepexo1ax

YpaBHEHHE TEIOBOTO
Oananca

Pemenue 3agau

IToBEpXHOCTHOE HATSKEHHE.
Kanumnsipuele siBneHus.
JlaBneHue nox
HCKPHBIICHHOU
MTOBEPXHOCTBIO KUIAKOCTH.
®opmyia Jlamnaca

O60061eHue
cUCTEeMaTH3aInsI 3HaHUH 110
TeMe "ArperaTHbie
COCTOSIHUS BEIIECTBA.
da3oBbIe IEPEXOABI"



91

92

93

94

95

96

KonrponsHas pabora no
Tteme "ArperarHble
COCTOSIHUS BEIIICCTBA.
®da3oBble Iepexoibl"

DnekTpu3anus Ten u eé
IIPOABJICHUA.
Dnektpuueckuii 3apsia. [IBa
BHUJIA AJIEKTPHUUCCKUX
3apsiioB. [IpoBonHuKH,
TMDJICKTPUKU
MOJTYTTPOBOTHUKHU

DneMeHTapHbIN
ANEKTPUUECKUN 3aps]l. 3aKOH
COXPaHEHHUS NEKTPUUYECKOTO
3apsna

B3anmoneiicTre 3apsioB.
Toueunsie 3apsiabl. 3aKOH
Kynona

Pemenne 3anau
Onexrpuueckoe none. Ero

JEHCTBUE HA AIEKTPUUECKUE
3apsiabl



97

98

99

100

101

102

Hanpsixk€nnocTth
JIEKTPUYECKOTO IOJIA.
[Tpo6usrii 3apsa. Jluauu
HaANPsHKEHHOCTH
3IEKTPUUYECKOTO MOJIA.
OHOPOAHOE 3IEKTPUIECKOE
rnoJie

IToreHnmmaabHOCTH
3JIEKTPOCTATHYECKOTO MOJISA.
PasHocTh moTEeHIIMAI0B U
HanpspKeHUe

[ToTrenumanpHas SHEpPIrUst
3apsza B
JJIEKTPOCTATHYECKOM II0JIE.
ITorenuuman
3JEKTPOCTATUYECKOTO MO

CBs13b HaNPSXKEHHOCTHU OIS
Y Pa3HOCTHU NOTEHIIMAJIOB
JUIS DIEKTPOCTATHYECKOT O
10JIs

[TpuHuMn cynepnosuuuu
NMEKTPUYECKUX MTOJIEN

Pemrenue 3amau



103

104

105

106

107

108

[Tone Toueunoro 3apsna.
[Tone paBHOMEpPHO
3apsHKEHHON cepsl

ITone paBHOMEpHO
3apsHKEHHOT0 10 00BEMY
wapa. [losne paBHoMepHO
3apsKEHHON OECKOHEYHOM
IJIOCKOCTH

[IpoBoaHUKY B
AIEKTPOCTATUUECKOM I10JI€.
VYcnoBue paBHOBeCHs
3apsJI0B

JIMDIEKTPUKY U
MOJIYTIPOBOJIHUKH B
JIEKTPOCTATUYECKOM I10JIE

Konpnencarop.
OnEeKTPOEMKOCTh
KOHJIEHCATODA.
DNEeKTPOEMKOCTD TIJIOCKOTO
KOHJIEHCATOpa

HapaHJICHLHOC COCOAUMHCHUC
KOHACHCATOPOB



109

110

111

112

113

114

115

116

117

118

HOCHGHOB&TCJ’IBHOG
COCAUHCHNEC KOHACHCATOPOB

OHeprus 3apsKEHHOIO
KOHJIeHCcaTopa

Pemenue 3agau

JBr>keHue 3apsiKeHHOM
YaCTULIBI B OJHOPOTHOM
ANEKTPUYECKOM I10JIe

Pemenue 3agau

O6o00mmenue u
cHCTEMaTHU3alus 3HAaHH 110
Teme "DnekTpuueckoe mnoie"

KonTponbHas padota no
Teme "DnekTpuueckoe moie"

Cwua Toka. IlocTossHHBIH
TOK. Y CIIOBHSA
CYILIECTBOBAHUS
MOCTOSTHHOT'O
3JIEKTPUYECKOTO TOKA

HcTounuku Toka.
Hanpsokenne u 31C

3akoH OMa 1 ygacTka
enu. DIEKTPUIECKOe
COIIPOTHBIIEHUE



119

120

121

122

123

124

125

3aBHCHUMOCTh
COMPOTHUBIICHUS
OJIHOPOJIHOT'O ITPOBOJIHUKA
OT €ro JUIMHBI U IUIONIAN
MONEPEUYHOT0 CEYCHUS

YaenpHOE COIIPOTUBJICHUC
BemiecTBa. Pemenue 3amau

ITocnemoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COCIMHCHHE MPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX
BJIEKTPUYECKUX LIETIEH.
[IpaBuna Kupxroga

Pemenue 3agau

Pabora snexkrpuyeckoro
ToKa. 3akoH J[>xoymns —
Jlenna

Pemrenue 3anau



126

127

128

129

130
131
132

133

134

135

136

MOIHOCTB 3JIEKTPUUYECKOTO
ToKa. TermnoBass MOIITHOCTD,
BBIJIEIIIEMAsl HA PE3UCTOPE

Pemrenue 3amau

O/1C u BHyTpEHHEE
COMPOTHUBJICHNE UCTOYHHUKA
TOKa

3akon OMa Jy1s TTOTHOM
(3aMKHYTOI) 2JIEKTPUUECKOU
LeTnu

Pemnrenue 3anau
MoniHoCTh HCTOYHHKA TOKA

KopoTtkoe 3ambikanmne
Konpgencarop B uenu
IIOCTOSTHHOT'O TOKa
Pemenune 3ama4
Pemenne 3amad mo Teme
"ITocTOSTHHBIN
ANEKTPUYECKUH TOK"
Pemrenue 3agad mo reMme
"TTocTOSTHHBII
BJIEKTPUYECKUAN TOK"



137

138

139

140

141

142

143

Pemrenue 3agad mo reme
"TloCTOSIHHBIH
AIEKTPUUYECKUN TOK"

O06o0meHue u
cHUCTeMaTHu3alys 3HaHHUH 110
teme "[locTossHHBII
AJIEKTPUYECKUM TOK"

KontposbHas pabota mo
TeMme "[locTosTHHBIN
AIEKTPUUYECKUN TOK"

DnekTpuyeckas
MIPOBOAMMOCTE PA3INYHBIX
BEIIECTB. DIEKTPUUECKHIA
TOK B METaJlJIax.
CBepXIpoBOIUMOCTh

DNEeKTPpUUYECKHI TOK B
pacTBOpax M pacriiaBax
3JEKTPOJIUTOB. 3aKOHBI
@apazes 11 AIEKTPOIU3a

DNEeKTpUYECKHU TOK B razax.
Ilna3zma

DIJIEKTPUYECKUHN TOK B
BakyyMe. BakyymHble
npubopsI



144

145

146

147

DNEeKTPUUYECKHUI TOK B
MOJTYIIPOBOTHUKAX

[TomyripoBOTHUKOBBIC
PUOOPHI

®uU3NYECKU MPAKTUKYM I10
teme "M3mepenne cuiibl ToKa
Y HATIPSDKEHUS B TICTIH
MTOCTOSIHHOTO TOKa MpHU
TTOMOIIIA aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
puOOpoB" Uin
"3HaKOMCTBO C IUPPOBOIA
nabopaTopuei 1o huzmukKe.
[Ipumeps! n3mepeHus
(hbU3UYECKUX BEITUYUH MIPU
MTOMOIIIM KOMITBIOTEPHBIX
JTATYNKOB"

Pu3nYecKuil NPaKTUKYM 110
teMe "U3ydyeHue
HEPABHOMEPHOI'O JBU)KCHHUS
C LIEJIBIO ONPEIENIECHUSA
MTHOBEHHOM CKOpocTH"



148

149

Pu3NYECKUl IPAKTUKYM 110
teme "M3mepenue
YCKOPEHUS IPU
NPSAMOJIMHEHHOM
PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKJIOHHOU
MJIOCKOCTH" UITH
"UccnenoBanue
3aBUCUMOCTH IIyTH OT
BPEMEHHU NpHU
PaBHOYCKOPEHHOM
IBIKEeHUN"

Ou3nyecKuii MpakTUKyM MO
teme "M3mepenue
YCKOpEHUSI CBOOOTHOTO
najgeHus" win "M3yyeHue
JBIDKEHUS TeTa,
OpOIIEHHOTO
TOPU30HTAJILHO"
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151

Pu3NYECKUl IPAKTUKYM 110
teMe "M3yueHue aBUKEHUS
TEJa [0 OKPY’KHOCTHU C
IMOCTOSIHHOM MO MOJTYJIIO
CKOpOCTBIO" WJIN
"UccnenoBanue
3aBUCUMOCTH IIEPHOJIA
oOpariieHus KOHNYEeCKOTro
MasTHHKA OT €Tr0
napamerpoB”

Pu3NUECKUl NPAKTUKYM IO
teme "M3mepenue
PaBHOJECUCTBYIOLIEH CUIIbI
MIpU ABUKEHUU OpyCKa 1o
HAKJIOHHOH IIJIOCKOCTU" WK
"[IpoBepka runoTessbl 0
HE3aBUCHUMOCTHU BPEMEHU
JBUKEHHsI OpycKa 1o
HaAKJIOHHOH IIJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHHUE OT €0
Macchr"
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153

®uU3NYECKU TPAKTUKYM I10
TteMme "Uccnenosanue
3aBHCHMOCTH CHJI
yIPYroCTH, BOSHUKAIOIINX B
MPY>KUHE U PE3UHOBOM
o0pa3ie, OT ux
nedopmaruu' uim
"N3yueHue IBUKEHUS
CHCTEMEI T€JI, CBI3aHHBIX
HUTBIO, IEPEKUHYTON Yepes
JIErKui OJI0K"

@u3NYECKUl NIPAKTUKYM 110
teme "M3mepenue

KO3 HIMEeHTa TPEHUs 1o
BEJIMYHHE YTJIIOBOTO
kod¢duIreHTa 3aBUCUMOCTH
Frp(N)" unu "HccnenoBanue
JBUKEHMsI OpycKa 1o
HAaKJIOHHOM TUIOCKOCTH €
MIEPEMEHHBIM
kod(purmeHTom TpeHus"
nnu "M3ydeHne nBM>KEHUA
rpy3a Ha Bally ¢ TpeHHEM"



154

PuU3NYECKU IPAKTUKYM 110
TteMme "Uccnenosanue
YCJIIOBUI paBHOBECHS
TBEPJOTO TENA, UMEIOIIETO
OCh BpalleHus" Win
"KoncrpyupoBanue
KPOHLITEHMHOB U pacy€T CUII
ynpyrocta" wiu "HU3yuenune
YCTOMYMBOCTH TBEPAOTO
TeJa, UMEIOLIETO0 II0Ia/lb
onops!"



155

@u3NYECKUl IPAKTUKYM 110
teme "M3mMepenune umiynbca
TeJia Mo TOPMO3HOMY ITyTH"
unu "M3mMepeHue CUIIbl TATH,
CKOPOCTH MOJENHU
ANEKTPOMOOUIISI U MOIIIHOCTHU
cwibl Taru" unm "CpaBHeHue
M3MEHEHHUS UMITyJIbCca TeJa C
HUMITYJICOM CUJIBI" WU
"UccnenoBanue coxpaHeHUs
UMITYJIbCA TIPU YIIPYTOM
B3auMOEUCTBUN" WU
"M3MepeHne KUHETUYECKOM
SHEPrUU Tela 10
TOPMO3HOMY ITyTH"



156

PuU3NYECKU IPAKTUKYM 110
teme "M3yuenue
M30TEPMHUUECKOTO MpoIecca
(peKOMEeHTI0BaHO
UCIoJIb30BaHue UG POBOI
nabopaTopun)" WIn
"N3yueHne u30XopHOro
npouecca" uiu "M3yuenue
n300apHOTO mporecca’ Ui
"[IpoBepka ypaBHEHUs
COCTOSIHUS"
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Pu3NYECKUl IPAKTUKYM 110
teme "M3mepeHue yaenbHoN
TEIUIOEMKOCTH" HIIH
"UccnenoBanue nporecca
OCTBIBaHUS BellecTBa' UM
"UccnenoBanue
aanabaTHOro mporecca’ uiu
"N3y4yeHne B3aMMOCBSI3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUSA U
TEeMIIEpPaTyphbl KUTICHUS
JKuakocren"”
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®uU3NYECKU TPAKTUKYM I10
teme "M3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KUJIKOCTEN" 1in
"U3mepenue ynenbHoi
TEIUIOTHI TIJIaBJICHUS JIbaa"
nnu "M3yueHue cBOKCTB
HACBIIICHHBIX NTapOB" WU
"U3mepenue abCcoTOTHON
BIIQ)KHOCTH BO3/1yXa U
OIICHKA MacChl IapoB B
nomenieHuun". M3mepenue
KodpunmeHTa
MMOBEPXHOCTHOT'O HATSHKEHUS
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@u3NYECKUl IPAKTUKYM 110
Teme "HaOmronenue
MIpeBpaLICHHs SHEPTUU
3apsHKEHHOT0 KOHAEHCATOpa
B DHEPTHUIO U3TYUYCHHUS
ceeroaunona" wiu "M3ydenue
MPOTEKAHUS TOKA B IICTIH,
cozepkaiieit konaencarop"
unu "Pacnpenenenue
Pa3HOCTH MOTEHIIUAJIOB
(HanpspKeHMS ) IpU
MOCIe0BAaTEILHOM
COETMHEHUU
KOHJIEHCAaTOpoB"



160

161

PuU3NYECKU IPAKTUKYM 110
TteMme "Uccnenosanue
CMEIIAHHOTO COCIMHCHUS
pe3ucTopoB" WK
"N3Mmepenue yieabHoro
CONPOTUBJICHUS
MIPOBOTHUKOB" MJIH
"UccrnenoBanue
3aBUCHMOCTH CHJIBI TOKA OT
HaIPSHKEHUS JUTS JIAMITBI
HakaJuBaHus"

Ou3nyecKuii MpakTUKyM MO
teme "HaGmoneHue
3eKTpon3a" uiu
"N3mepenue 3apsiia
OJIHOBAJICHTHOT'O MOHA" WU
"UccnenoBanue
3aBUCUMOCTH
COTIPOTHUBIICHUS
TEPMOPE3UCTOPA OT
teMneparypsl” nwin "CHarue
BOJIbT-aMIIEPHOU
XapakTEePUCTUKU auoaa”
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163

164

165

166

PesepBHBIii ypOK.
O06o061ieHuE U
CHCTEMAaTH3aInsI 3HaHUH 110
teme "Kunemaruka"

Pe3epBHbIil ypok.
O60061eHue u
CUCTEeMaTH3alusl 3HAaHU 0
teme "JluHamuka"

PesepBHBIii ypOK.
O600mmenue u
cHCTeMaTH3anus 3HaHU| 110
teme "Cratrka TBEpAOro
Teaa"

PesepBHbIii ypoOK.
O06o0menue n
CHUCTEMAaTU3alMsl 3HAHUH 110
TeMe "3aKOHBI COXPAHEHHUS B
MexaHuke"

PesepBHBIii ypOK.
O60061eHue
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "OCHOBBI
MOJIEKYJISIPHO-KUHETHUECKON
teopun"



167

168

169

170

171

PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTH3aIns 3HaHUH 110
teme "TepmonnHamuka.
TennoBrie MaTUHEL"

PesepBHbIii ypOK.
O6001mmenue u
CUCTEMaTHU3alMs 3HAHUN 110
Teme "ArperatHbie
COCTOSIHMSI BEIIECTBA.
®da3oBble epexo b

PesepBHBIii ypOK.
O06o01enue u
cucTeMaTHu3anus 3HaHUH 1o
TeMe "OIeKTpudeckoe nose"

PesepBHbIii ypoOK.
O60061eHue 1
CHUCTEMAaTU3alMsl 3HAHUH 110
teMe "[locTossHHBII
ANEKTPUYECKUH TOK"

PesepBHBIii ypOK.
O06o0menue n
CUCTEMAaTH3alMsl 3HAaHUH 110
TeMe "TOKHU B pa3InUHBIX
cpenax"



OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

171

16



11 KIIACC

Ne
n/
n

Tema ypoka

BzanmoeiicTBre TOCTOSHHBIX
MarHuTOB U TIPOBOTHUKOB C
TOKOM. MarauTHOE II0JIE.
I'unore3za Amrmepa

BexTop MarHuTHON MHAYKIUH.

[IpuHnun cyneprno3unumn
MAarHATHBIX noneit. JIuaun
MAarHUTHON UHIYKIIUHA

MarauTtHoe 1ose MpoBOJHHUKA
¢ TokoM. OnbIT Dpcrena

Cuna Amriepa, e
HalpaBJIeHUE U MOAYIb

Pemenne 3anau
[IpumeHeHne 3akoHa Amriepa.

DeKTpOU3MEpPHUTEIHHBIE
npubopsI

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl



10

11

12

13

14

15

16

Cuna Jlopenua, eé
HaIpaBJIEHUE U MOAYIIb.
JIBr>KeHUe 3apsyKEHHOU
4aCTULBI B OJHOPOJHOM
MarHMTHOM I10JI€

Pemenue 3anau
Pabota cubl Jlopennia

Pemenue 3agau

MarauTtHoe 1ose B BEeUIECTBE.
deppoMarHeTuku, napa- u
JaMarHeTUKU

OcHOBHBIE CBOICTBA
(heppoMarHeTUKoB.
IIpumeHeHue
(beppomMarHeTuKoB

Perenue 3agay mo teme
"MaruutHoe moJe"

Pemenue 3amay mo reme
"MargutHoe mnoJe"

SIBIIEHUE DIEKTPOMArHUTHOU
nHaykiuu. [lotok BekTopa
MAarHUTHOM MHIAYKLIIUHU

O/J1C nHnykunu



17

18

19

20
21

22

23

24

25

26

3aKOH 3J1EKTPOMarHUTHOM
naaykunu Papanes

Buxpesoe aniekTpuueckoe
nose. Toku ®dyko

O/1C nunaykunu B
JBMDKYILUXCS IPOBOTHUKAX

Pemenue 3amau
IIpaBuio Jlenna
NunyktuBHOCTH. Karymka

HHAYKTUBHOCTHU B LCIIN
IIOCTOSIHHOI'O TOKa

SIBieHne caMOUHIYKIIMH.
S/1C camouHyKIMu
DHeprusi MarHUTHOTO TIOJIS
KaTyIIKU C TOKOM.
DJNEeKTpOMarHuTHOE MoJe

Pemenue 3agau
O0600111eHE U

CUCTEMAaTHU3alMsl 3HAaHUH 110
TeMe "DIIeKTpoIMHaMHUKa"



27

28

29

30

31

KonTponbHas padoTa 1mo Teme
"DnexkTpoauHaMuka"

KonebarennHas cucrema.
CBoOoHbIe KoeOaHus.
I"apmonnueckue KoneOaHus

Kunematuueckoe u
JIMHAMUYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHepreTuyeckoe ONUCaHuE.
BreBo1 AuHAMHYECKOTO
OMMCaHUs TAPMOHUYECKUX
KonebaHuii U3 ux
SHEPTreTUYECKOro U
KHHEMATHYECKOTO OIMMCAHMS

Ammuintyna u ¢a3za xonedbaHuit



32

33

34
35

36

37

38

[Tepron u yacToTa KOJICOAHHIA.
[Tepuoa mManbIx cBOOOIHBIX
Koje0aHui MaTeMaTUYECKOTo
MasitTHuKa. [lepuon
CBOOOIHBIX KOJIeOaHUNI
MPYXKUHHOTO MasiTHUKA

3aryxaromiue KoueoaHusl.
BrinyxaeHnsie koneOaHusl.
Peszonanc

ABTOKOJICOaHUSA

Pemenue 3agau

VYpoxk-koHpepeHuus
"MexaHnueckue kojaeOaHus B
MY3BIKaJIbHBIX HHCTpYMEHTaxX"

O06001menue u
cHCTEeMaTH3aInsI 3HaHUH 110
TeMe "MexaHndecKkue
Konebanusa"

DJIEKTPOMAarHuTHbHIE
konebanus. KonebarempHbIi
KOHTYP



39

40

41

42

43

44

45

®opmyna Tomcona. CBs3b
aMILUIMTYABI 3apsga
KOHJIEHCATOpa C aMIUIATY 10U
CHJIBI TOKA B KOJIe0aTeIbHOM
KOHType

3aKOH COXpaHEHUs SHEPTUU B
AaeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

3aryxaroue
AIEKTPOMArHUTHBIC
KoJjieOaHus. BeiHyX/1eHHbIE
AIEKTPOMATrHUTHBIC
KoJIcOaHH

[Tepemennsiit Tok. Pesucrop u
KOHJEHCATOp B LEMH
MEPEMEHHOTO TOKa

KaTYHIKa WHIAYKTUBHOCTU B
LETHU IIEPEMCHHOT'O TOKa

3axon Oma mis
ANEKTPUUYECKON LIeTn
MIEPEMEHHOTO TOKa

MOIIHOCTB MEPEMCHHOT'O
TOKa. AMHJ’II/ITy,[[HOe u
,Z[CIZCTByTOH.Iee 3HA4YCHUEC CUJIbI
TOKa U HAITPSKCHU A



46

47

48

49

50
51

52

53

54

Pe3onaHc B 3s1eKTpUYeCKOU
ja(20441

Pemrenue 3anau

WneanbHblif Tpanchopmatop.
IIpousBoacTso, nepenaya u
noTpe0IeHne SIEKTPUICCKOI
JHEPTUH

DKOJIOTrM4eCKHE PUCKU TIPU
IIPOU3BOJICTBE
anekTpo3Heprun. Kynerypa
HCII0JIb30BAHNUS
JJIEKTPOOHEPIUH B
[TOBCEIHEBHOM KU3HU

Pemnrenue 3anau

Pemenue 3agau
O06001IeHne 1
cucTeMaTH3alus 3HaHUH 110

TeMe "DJIEKTPOMArHUTHBIE
KosiebaHus"

Mexanndeckue BOJHEL.
XapakTepuCTUKHU
MEXaHUYECKNX BOIH

CBolCTBa MEXaHUYECKUX BOJIH



55

56

57

58

59

60

61

62

3ByK. XapaKkTepUCTUKH 3ByKa

Wudpa3Byk U ynbTpa3ByK.
[ITymoBoe 3arpsi3HeHHE
OKpY>Karollen cpeibl

Pemrenue 3anau

DNEeKTPOMarHUTHHIE BOJIHBI.
N3ny4yenune
3JIEKTPOMArHUTHBIX BOJIH

DHeprus MIEKTPOMarHUTHBIX
Boira. CBoiicTBa
BHGKTpOMaFHI/ITHBIX BOJIH

[IIxana 3;1eKTpOMarHU THBIX
BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY

[IpuHIMIIBI paUOCBSI3U U
TeneBuAeHu. Pagronokanus.
DNEeKTPOMarHuTHOE
3arpsiI3HEHUE OKPYKAIOLIEH
Cpelsl

KonTponbhas pabota no teme
"Konebanus u BoTHBI"



63

64

65

66

67

68

Cger. 3aKOH MPSIMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETA

Pemenue 3anau Ha
MIPUMEHEHHE 3aKOHA
NPSAMOJIMHEHHOTO
pacnpocTpaHEeHUs CBETa

Otpaxenue ceera. [lnockoe
3epkaino. Cdepudeckoe
3epKajo

[Ipenomiienune ceera.
AGCONIOTHBIN 1
OTHOCHTEJIbHBIN [T0Ka3aTelNb
npenomiienus. IlonHoe
BHYTPEHHEE OTpaKEHUE.
IIpenenbHbIi yro MoaHoro
BHYTPEHHETO OTPAKEHUS

Pemenue 3amau Ha
MIPUMEHEHUE 3aKOHOB
OTpPaXXEHUS U TIPEIOMIICHUS
cBeTa

XoJ 1y4en B IpU3Me.
Hucnepcus cBera. CnoxxHbIN
cocraB Oeroro cBera. [[Ber



69

70

71

72

73

74

75
76

77

78

JIunzpl. DokycHOE paccTOsTHUE
Y ONTUYECKasi CUJIa JIMH3BI

[TocTpoenne nzo0paskeHuii B
JIMH3aX U UX CUCTEMax.
VYBenuueHne JTMH3bI

Pemenne 3anay Ha
[IOCTPOCHUE N300paKEHUH,
IoJIy4a€MbIX C ITIOMOIIBIO JIMH3

I'ma3 xak onTuyeckas cucreMma

Pemenue 3anau. [penensi
MPUMEHUMOCTH
r€OMETPUYECKON ONTUKH

CKOpOCTB CBC€TAa U METOJEI €C
HU3MEPCHUA

Jucnepcus ceera

WnTepdepenmus creta

KorepeHnTHbie HCTOYHUKHU.
VcaoBusg HaOIMOneHNs
MaKCI/IMYMOB nu MI/IHI/IMYMOB

Pemrenue 3anau



79
80

81

82

83

84
85

86

87

88

89

[Ipumenenue untepdepeHun

Hudpaxius ceera

Judpakiontas pemeTka.
YcnoBue HabMOIEHUS
IJIaBHBIX MaKCUMYMOB

Pemenue 3agau

HOHepe‘IHOCTb CBCTOBBIX
BOJIH. Honﬂpmaum{ CBCTa

Pemenue 3agau

CBeTOBBIC ABJICHHS B IPUPOJIE

O06001IeHNe 1
cUCTEMATH3AalNs 3HAHUH 110
Teme "Ontuka"

KonTponbhas padbota no teme
«Onrtuka»

I'paHu1IBI TPUMEHUMOCTH
KJIACCHYECKOW MEXaHUKHU.
3aKOHBI JIEKTPOIUHAMUKHU U
MIPUHITAT OTHOCHTEITBHOCTH

[Toctynatel cnennanbHOM
TEOPUU OTHOCUTEIIBHOCTH



90

91

92

93

94

95

96

97

IIpocTpaHCTBEHHO-BPEMEHHOU
unrtepsai. [IpeobpazoBanus
Jlopenua. YcnoBue
MIPUYUHHOCTH.
OTHOCUTENBHOCTH
OJTHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U
COKpAalIeHHE JUIUHbI

DHeprus u UMITYJbC
PENATUBUCTCKON YaCTULIBI

CBs3b MacChl C SHEpPrUeH U
UMITYJIECOM PENSITUBUCTCKON
YaCTHUIIbl. DHEPTHS MTOKOS

PaBHOBecHOE TEILIOBOE
W3JTy4YCHHUE

3akoH cMeleHns Buaa

I'umoreza M. Ilinanka o
kBaHTaX. @OTOHEBI

DHeprus U UMMyibc GpoToHa

dororpdext. OnbiTer A. T
CroneroBa. 3aKOHEBI

dotorddekra



VYpaBHeHue DitHIITEHA 7151
98 dororddekra. "Kpacnas
rpanuna” gotorddexra

HaBnenwne cBeta. OnbiTel 11. H.

99
JleOGeneBa

100 BoiHOBEIE CBOIICTBA YaCTHIL

Bonnsl ne bponns. Jnuna
101 BOJIHBI Jie bpoiins u pa3mepsl
o0JacTu JoKaIu3aluu

JBUKYIICHCS YaCTHIIBI

102 KopnyckynsipHO-BOIHOBOM
IyaJlu3M

Judpaxius 37eKTPOHOB HA
KpHUCTajiax

103

Crneuunguka usmepeHui B
Mukpomupe. COOTHOIIEHUS
HEOIPEIEeIEHHOCTEN
I'eiizenOepra

104

105  Pemenue rpaduveckux 3aaadq

106 Pemenue pacuéTHbIX 33124

KonTponbnas pabota no

107 temaM: "Ocuosrl CTO",



108

109

110

111

112

113

114

"KopnyckynsipHO-BOJIHOBOM
nyanuzm"

OnBITHI 11O UCCIIEOBAHUIO
cTpoenus aroma. [Inanerapuas
Mozenb atoma Pesepdopaa

[TocTtynater bopa

Bunger ciektpoB. CriekTp
yYpOBHEI 3HEpPruu aToma
BOZOpOJA

CroHTaHHOE U BBIHY)XXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens sapa
I'eitzenbepra-NBanenko.
3apsii 1 MaccoBOE YHCIIO SpA.
M3otonbl. PagnoakTUBHOCTH

3aKoH paIM0aKTUBHOTO
pacrniaga. CBoiicTBa
MOHM3HUPYIOIIETO U3ITyICHHUS.
Brnusaune PAAOAKTUBHOCTH Ha
KUBBIC OpPTaHU3MBI.
Jo3umerpus



115

116

117

118

OHeprus CBA3U HYKJIOHOB B
snpe. Slnepasie cuibl. [edekr
Macchl aapa. AnepHbie
peakiuuu. SnepHble peakTopsbl.
ITpobGaems! ynpasisieMoro
TEPMOSIIEPHOTO CUHTE3A.
DKOJIOTHYECKHE aCTIEKThI
pa3BUTHUSA AIEPHOIN SHEPTETUKU

Mertobl perucTpauu u
HCCIJIEIOBAHMSI 2JIEMEHTAPHBIX
yactull. DyHaamMeHTaIbHbIE
B3auMoOJeiCTBUA. bapuoHsl,
ME30HBI U JIENITOHBI.
[IpencraBnenue o
CrangaptHoii Moaenu. KBapk-
IJIFOOHHAs! MOJIEIIb aJPOHOB

dusuka 3a npeaenaMu
CranpaptHoit monenu. Témuas
Marepusi U TEMHasl SHEPTHUsL.
EnunctBo ¢puznueckoit
KapTUHBI MUpPa

OTaIbl Pa3sBUTHUA aCTPOHOMHHU.
3HadeHUe ACTPOHOMUHU



119

120

121

122

123

124

[IpuMeHHMOCTB 3aKOHOB
(bu3HUKY 1715 OOBSICHCHUS
MIPUPOIBI KOCMHUYECKUX
00BEKTOB. MeTo 1Bl
ACTPOHOMHUYECKUX
HUCCIIEIOBAHUN

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PaINOTEIECKOIIBI,
BHEaTMOC(epHasi aCTPOHOMHUS

Bun 3Bé3nH0r0 Heoa.
Co3Besnust, spKue 3BE31bl,
IUIAHETHI, UX BHIUMOE
JIBHKCHHUE

Conneunas cucrema. CoJrHIIE.
ConHeuHast aKTUBHOCTb.
Ucrounnk sneprun ConHua u
3BE3]

3BE31bI, UX OCHOBHBIE
XapaKTepuCTHKU. Jlnarpamma
"CrIeKTpaJIbHBIN KJ1acc —
CBETHMOCTB"

3Be3bI TJIaBHOM
IIOCJIEIOBATEILHOCTH



125

126

127

128

129

BuyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE NTPEACTaBICHUS
O TIPOUCXOXKACHUH U
sBosronny ConHIa U 3BE3I.
DTarsl KU3HU 3BE3]

Mnuneunsiii [lyte — Hama
lNanaktuka. Tunbl ragakTuk.
YeépHble IBIPHI B siApax
TaJIAKTUK

Bcenennas. Paciumpenne
Bcenennoii. 3akon Xab60ma.
Teopust bonbioro B3pbIiBa.
PenukToBoe n3nyyenue

MacmrabHast CTpyKTypa
Bcenennon. MerarainakTuka

Hepeménnrie mpobiembl
aCTPOHOMHUU



130

131

132

Pu3NYECKUl IPAKTUKYM 110
teme "HccnenoBanue
MarduTHOTO MHOJIS
MOCTOSSHHBIX MAarHUTOB' MJIH
"WccnenoBanue CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
IMOCTOSIHHOT'O MarHuTa Ha
paMKy ¢ TokoM"

Ou3nyecKuii MpakTUKyM MO
Teme "M3mepeHue cuibl
Awmnepa" win "M3yuenue
3aBUCHUMOCTH CHJIbI AMIIepa OT
CUJIBI TOKA" WK
"OnpeneneHne MarHUTHOU
MHIYKIIMA Ha OCHOBE
nu3MepeHus cuibl Ammnepa”

Pu3nuecKnil NPaKTUKYM 110
teme "HccaemoBanue SBICHUS
3JIEKTPOMAarHUTHON
WHIYKIUA" WIN
"OnpeneneHne NHIYKIIMU
BUXPEBOTO MArHUTHOTO OIS



133

134

135

136

PuU3NYECKU IPAKTUKYM 110
teme "HccnenoBaHue siBIEHUS
camounaykiuu'" i "Coopka
MOJIETIN 3JIEKTPOMArHUTHOTO
reHeparopa"

@u3HYECKU IPAKTUKYM 110
teme "M3mepenue nepuojaa
CBOOOIHBIX KOJIEOaHUNI
HUTSHOTO U MPYKUHHOTO
MasiITHUKOB"

Pu3NYECKUl NPAKTUKYM 110
teme "IIpeoOpa3oBanue
SHEPTUH B IPYKUHHOM
MasgTHHUKE"

@uU3NYECKUI NPAKTUKYM 110
teme "HccnenoBanue
MIEPEMEHHOT'0 TOKa Yepe3
IIOCJIE0BATEIBHO
COEIMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" Win
"HUccnenoBanue paboThI
HCTOYHUKOB CBETA B IIENH
MIEPEMEHHOTO TOKa"



137

138

139

140

Pu3NYECKUl IPAKTUKYM 110
teme "M3ydueHue napameTpos
3BYKOBOH BOJIHBI"

®uU3NYECKUN TPAKTUKYM I10
teme "M3mepenue nokasarens
MPEJIOMJICHUS CTEKJIA" WK
"[lonydyeHne n300paxxeHus B
CUCTEME U3 IIJIOCKOTO 3epKajia
Y JUH3bI"

Pu3NYECKUl NPAKTUKYM I10
teme "HccnenoBanue
3aBHCUMOCTH (POKYCHOTO
paccTosiHus OT BellecTBa (Ha
pUMepe KUJIKUX JTHH3)" UIIH
"N3mepenue GoKycHOTO
pacCTOSIHUS PaCcCEeUBAIOIIUX
auH3"

@uU3NYECKUI NPAKTUKYM T10
teme "Habmonenune

I pakuu, HHTEpPepeHInn
U noJisipu3anuu ceera'



141

142

143

144

Pu3NYECKUl IPAKTUKYM 110
teme "OnpeneneHue uMIyJbca
Y DHEPTUH PEIATUBUCTCKUX
gacTu1l (o pororpadusim
TPEKOB 3apsKEHHBIX YacTHUIl B
MarHuTHOM ToJie)"

Ou3nyecKuii MpakTUKyM MO
Teme "M3MepeHne nmocTostHHOM
IInanka Ha OCHOBE
uccienoBanus porodddexra"
w "UccnemoBanne
3aBUCHMOCTH CHJIBI TOKa Yepe3
CBETOJIUO/]I OT HaIpsKeHUs"

Pu3nuecKuil NPaKTUKYM 110
teMe "HccnenoBanue crekTpa
pa3peKEHHOT0 aTOMapHOI0
BOZOPOJa U U3MEPEHUE
noctosiHHoM Punbepra"

Pu3nuecKnil NPaKTUKYM 110
teme "HccaenoBanue
paanoaKkTUBHOTO (OHA C
HCMOJIb30BAHUEM JO3UMETpA"
niu "M3ydeHne noryIoneHus
OeTa-4yacTuIl ATFOMUHHEM"



145

146

®uU3NYECKUN TPAKTUKYM I10
Teme "HaOmromeHus 38€34HOTO
Heba HEBOOPYKEHHBIM TIJ1a30M
C UCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN
JUTSI OTIPEICIICHUS] TIOJIOKEHU S
HEOCCHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3aus CeBepHOro
MoJIyHiapust v sipkue 3B€3b1"
nnu "HabGnaroneHus B Tejieckon
JlyHbl, IUTAHET, TYMAHHOCTEU U
3BE3/IHBIX CKOTUICHHUI"

O06001menue u
crcTeMaTu3anus 3Hanuii. Pois
(U3HUKN U aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTUYCCKOM,
COILIMAJIbHOM U 3THYECKOM
cdepax AeITeTbHOCTH
YyeJIoBeKa



O06o061ieHue U
cucTeMaru3alus 3Hanuit. Pois
147  wm mecto pU3HUKH U
ACTPOHOMUH B COBPEMEHHOMU
HAay4YHOH KapTHHE MUpa

O060061eHuEe 1

cucremMaTusanus 3HaHui. Poib

¢busnueckoil Teopuu B

hopmMupoBaHUHT

148 MpEeACTABICHUH 0 pU3NUIECKOM
KapTUHE MHPA, MECTO
(bu3HYECKOI KapTUHBI MHpa B
o0mIeM psiay COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX

MPEJICTABICHUN O IPUPOJIE

O06001IeHne 1
149 cUCTEMATH3allMs 3HAHUH 110
Tteme "Kunemaruka"

O0600111eH1E U
150 cucTeEMaTH3allMsl 3HAHUH 110
Tteme "Kunematuka"

O06001menue u
151 cHCTEMaTH3aInsI 3HaHUH 110
teme "JIlnuHamuka"



152

153

154

155

156

157

O06o061ieHuE U
CHCTEMAaTH3aInsI 3HaHUH 110
teMe "CraTuka TBEpI0TO
Tema"

O06001enue u
CHCTEMAaTH3aIns 3HaHUH 110
TeMe "3aKOHbI COXpPAaHEHHUS B
MexaHuke"

O060061eHuE 1
cUcTeMaTu3alus 3HaHUI 10
Teme "OCHOBBI MOJIEKYJISIPHO-
KHUHETUYECKOH Teopun"

O6001menue u
CHCTEeMAaTHU3alMs 3HaHUH 110
teMe "TepMoauHaMuKa.
TennoBrie MaTUHLI"

O60061eHue 1
CUCTEMaTHU3aLMs 3HAHUN 110
TeMe "ArperaTHble COCTOSTHUS
Belectsa. Pa3oBbie
nepexonpl”

O06001menue u
cUCTEeMaTH3aInsI 3HaHUH 110
Teme "DnekTpudeckoe mnoie"



158

159

160

161

162

163

O06o061ieHuE U
CHCTEMAaTH3aInsI 3HaHUH 110
teMme "llocTosTHHBIN
ANEKTpUYECKUH TOK"

O60061eHue u
cUcTeMaTu3alus 3HaHUI 10
TeMe "TOoKHU B pa3InYHBIX
cpenax"

0O060011eHEe U
cUCTEMAaTH3alUs 3HAaHUH 110
TeMe "MaruutHoe noie"

PesepBHEIit ypok. O600ICHHE
U cUcTeMaTu3alus 3HaHUH 1o
TeMe "DIJIEKTpOMAarHUTHast
UHIyKUIUs"

PesepBHblit ypok. O600611eHNE
M CHCTEMAaTH3aIis 3HAHUH 110
TeMe "MexaHndecKkue
Konebanusa"

PesepBHbIit ypok. O600611IeHNE
U cUCTeMaTu3alus 3HaHUH 1o
TeMe "DJIEKTPOMAarHUTHBIE
Kosiebanus"



164

165

166

167

168

PesepBHelit ypok. O6001ICHNE
M CHCTEMAaTH3alis 3HAHUN 110
TeMe "MexaHndeckue u
3JIEKTPOMATrHUTHBIE BOJIHBI"

PesepBHblitl ypok. O60611eHNE
Y CHUCTEMAaTH3alusl 3HAaHUM 110
teme "Ontuka"

PesepBHblit ypok. O60611eHNE
Y CHUCTEeMAaTH3alusl 3HAaHUM 110
teme "OcHoBbl CTO"

PesepBubIil ypok. O6006111eHIE
U CUCTEMAaTH3alusl 3HAaHUH 110
teMe "KopnyckymspHo-
BOJIHOBOM yanu3m"”

PesepBubiil ypok. O606111eHIE
U CUCTEMATHU3aIMs 3HAHUH 110
TeMme "dusuka aroma"



PesepBHelit ypok. O6001ICHNE
U cucremMarni3anus 3HAHUH 110

169 "
Teme "du3nKa aTOMHOTO s/Ipa
Y 3JIEMEHTapHBIX YaCTHIL"
PesepBHblit ypok. O60611eHNE
170 U CUCTEMATU3AaLMs 3HAHUHN 110

TeMe "DIIEMEHTEI
actpodu3uku"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170

16






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET
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