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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeAHEro oOiero o00pa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJOXEHHH M TpeOOBaHUM K pe3yJbTaTaM OCBOCHHUS
OCHOBHOM o0OpazoBaTenbHOl mporpammsbl, npenacraBieHHbx B @I'OC COO, a
Takxke ¢ yuéroM (QeaepaibHO pabodeil mporpamMMbl Bocnutanusi u Konuenuuu
npenojaBanus yueOHoro npeamera «Pu3nkay B 00pa30BaTEeNbHBIX OpraHU3ALMIX
Poccuiickoit  ®depneparuu,  pealM3ylONIMX  OCHOBHbIE  00pa3oBaTEIbHBIC
MIPOTPaMMBL.

[Iporpamma no ¢usuke onpenensieT 00s3aTeabHOE MPEAMETHOE COJEPIKaHUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3JiesioB
y4eOHOr0 MpeaMeTa ¢ Y4ETOM MEXKMPEIMETHBIX M BHYTPUIIPEIAMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpOIEecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yyaroluxcs.
[Iporpamma mno ¢Qusuke Aa€T TpelncTaBIeHHE O IeNAX, COAEp>KaHWHU, OOIIeH
CTpaTeruu OO0y4YeHHUs, BOCHUTAHUS M Pa3BUTHUS OOYYAIOUIUXCS CpEJCTBAMHU
yuebHoro npenmera «duzukay Ha yriayOJIEHHOM YpPOBHE.

N3yuenue kypca ¢usuku yriayOnE€HHOTO YpOBHS MO3BOJISIET peaau30BaTh
3a/layu MPOPECCUOHAIBLHON OpPHEHTAIMH, HAMPABJICHO HAa CO3J]aHUE YCIOBHM IS
NPOSIBJICHUST CBOMX MHTEIUIEKTYAJIbHBIX M TBOPUYECKHX CIIOCOOHOCTEH KaKIbIM
oOy4Jaromumcsi, KOTOpble HEOOXOIUMBI [UIsi TPOJOJDKEHUsT O00pa3oBaHUS B
opraHuzanuax mnpodeccHoHaIbHOrO O00pa30BaHUA M0 PA3IUYHBIM  (UBHKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme 1o (Qusmke omnpenenstoTcs IUIAHUPYEMble Pe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPETHETO OOIEro 0Opa3oBaHMs: JIUYHOCTHEIE,
METanpeIMeTHbIe, TMpeaMeTHeie (Ha  yriayOnéHHoMm  ypoBue). Hayuwo-
METOJOJIOTHYECKOH OCHOBOM JUIsi pa3paboTKu TpeOOBaHWM K JUYHOCTHBIM,
METanpeIMETHBIM M TPEAMETHBIM pe3ylibTaTaM OO0YyYalolIuXcs, OCBOMBIIHX
nporpaMMmy TI0 (HM3MKE Ha YpPOBHE CpeAHEro oOmiero ooOpa3oBaHHs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PE3YIbTaThl OCBOCHHS Kypca (PU3UKHU Ha YTIIyOJIEHHOM ypOBHE,
B TOM YHCJIE TIPEIMETHBIE PE3yJIbTATHI 110 TOJIaM 00YUICHHUS;

conepxkanue ydyeonoro npeameta «dusuka» nmo rogam ooydenus. [Iporpamma

1o Gu3nMKe UMEeeT MPUMEPHBINA XapaKTEP U MOKET OBITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UNX TPOTPAMM.

[Iporpamma no pu3uKe HE CKOBBIBAET TBOPUYECKYIO MHULIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH JUISI  peaM3aldd  Pa3IUYHBIX METOJUYECKUX
MOAXOJA0B K MpENoJaBaHUI0 (PU3UKU Ha YIIIYOJIEHHOM YPOBHE MpPU YCIOBHUU
COXpaHEHUS o0si3aTeNbHOM 4acTu co/iepKaHusl Kypca.



du3rka Kak Hayka o HauOoisiee OOIIMX 3aKOHaxX MPUPOJIbI, BBICTyNas B
KauecTBe y4eOHOro MpeaMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxaroniem Mupe. LIIkonpHbIN Kypc pU3UKH — cUCTEMOOOpa3yOIIUi
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, OCKOJIbKY (PU3NYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUMN, HU3Y4aeMbIX XHUMHUEH, OHOJOTHEH,
dbuzuueckoit reorpadueit u actpoHomueil. Mcmonp3oBaHME U aKTUBHOE
npuMeHeHue (U3NYECKUX 3HAHUU ONpENeNuIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe HHEPreTukH, TPAHCIOPTa, OCBOCHHS
KOCMOCa, TOJIy4EHHUSI HOBBIX MAaTEpHAlOB C 3aJaHHbIMU CBOMCTBaMH. M3ydeHwue
(¢u3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOywaromerocs, B GOpMUpPOBAHUE YMEHUN MPUMEHSATh HAYUYHbBIN
METO/]I MO3HAHHUS NP BHINOJHEHUN UMHU YY€OHBIX UCCIIEA0BAHMI.

B ocHoBYy Kypca (u3uKU Ha ypOBHE CPEAHETO 0011Iero 00pa3oBaHus MOJ0KEH
pAI Uael, KOTOPbIE MOYKHO PACCMAaTPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEM KypcC SIBISETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3lenoB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoen cenepanuzayuu. B cOOTBETCTBMM C HEW Marepuasl Kypca (DU3UKH
o0OBeMHEH BOKPYr (Qu3Myeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUIM O CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanus NpeaIonaraeT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (PU3UUYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
¢uzuku Cc  pa3BuTHEM OOIIECTBa, a TaKXKE C  MHPOBO33PECHUECKHMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc duzuku yriy0a€HHOTO YpOBHS
IPEANOJIaraeT 3HaKOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKHX U TEXHOJIOTUYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOMIMX MPEJICTaBICHUA U COBPEMEHHbBIE TEXHUYECKHE YCTPONCTBa, U
TEXHOJIOTUH.

Hoea »3konocuzayuu peanszyeTcsa IMOCPEACTBOM BBEJCHUS DSIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX OSKOJOTMUECKUM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJOIMH, a Takke OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BAHMS U SKOJIOTMUECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHus MPOrpaMMbl MO (U3HUKE JOKHO OBITH MOCTPOCHO HA
INPUHLUIIAX CHCTEMHO-/EATEIbHOCTHOTO noaxonaa. /s ¢usuku peanusarusi 3TUX
MIPUHIMIIOB 0a3UpyeTCsl Ha UCIOJb30BAHUU CAMOCTOSITEIBHOIO IKCIIEPUMEHTA Kak
MOCTOSIHHO JielcTBytolero (akropa ydebHoro mnponecca. s yriyO0ia€HHOTO
YPOBH — 3TO CHCTEMA CaMOCTOSATEIBHOIO YYEHHYECKOrO JKCIIEPUMEHTA,



BKJTIOYAIONIETO (DPOHTAJIbHBIE YYCHHYECKHE OMBITHI TPU HM3YyUYEHUH HOBOTO
Marepuana, JabopatopHbie paboThl U padbOThl mpakThkyma. [Ipu 3TOM BO3MOXKHBI
7Ba crioco0a peanu3aiuy GU3NYecKoro npakTukyma. B nmepBom ciydae npakTUuKym
npoBoauTcst 6o B koHue 10 m 11 kmaccoB, nub0 mocie MepBOro W BTOPOTO
MOJIYTOAMM B KaXKJIOM M3 3THX KJIaccoB. BTopoii cmoco6 — 3To uHTErpanus padoT
MPaKTHKyMa B CHCTEMY J1a0OpaTOPHBIX paboT, KOTOpPbIE MPOBOASTCS B MpoIlecce
u3ydyeHus: paszaena (temsl). IIpu 3TOM moa paboTramMu NpakTUKyMa MOHUMAETCS
CaMOCTOSITEILHOE ~ WCCIIEJIOBAaHHE, KOTOPOE TMPOBOAUTCS IO PYKOBOACTBY
CBEPHYTOro, 00001IEHHOTO BHJIa O€3 MOIIaroBo MHCTPYKIHUH.

B nmporpamme 1o (¢u3MKe CUCTEeMa YYCHHUYECKOTO OKCIIEPHMEHTA,
7abopaTopHBIX pabOT M MpaKTHKyMa MpeACTaBlieHa €AMHBIM IepedHeM. Brioop
TEMATHKH JJI 3TUX BUJIOB YYCHHYECKUX MPAKTUUECKUX PabOT OCYIIECTBISICTCS
y4aCTHHKaMHU 00pa30BaTEIHLHOTO MPOIecca NCXOAsl U3 OCOOCHHOCTEH MOYypOYHOTO
IUIAHUPOBaHUs M OCHaIleHWs KabuHera Qusuku. [Ipm sTom obecneumBaeTcs
OBIIAZICHHE OOYYAIONIMMHCS YMEHUSMH TPOBOJUTH TIPSIMBIE W KOCBEHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (DM3MUYECKUX BEIUYMH U TOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEITOKEHHBIX TUTIOTE3.

Bonbioe BHUMaHWE yensieTcs PEIIeHNI0 pacYETHRIX M KAYECTBEHHBIX 33/1a4.
[Tpu 3TOM 17151 pacYETHBIX 3a/1a4 MPUOPUTETOM SIBIISIIOTCS 33J1a4ul C SIBHO 3aJ]aHHOU
U HESBHO 3aJIaHHOM (PU3NYECKON MOJIENbIO, TO3BOJISIONIME PUMEHATh U3YUCHHbBIE
3aKOHBl M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasfeia Kypca, TaK U HHTETpUpyA
NpUMEHEHHe 3HaHUW W3 pas3HbIX paszaenoB. [l KayecTBEHHBIX 3aaad
OPUOPUTETOM SIBIIIIOTCS 3aJaHUsl Ha OOBSICHEHUE/TIpeACKa3aHhe MPOTEKaHUs
bU3UYECKUX SBJICHUNW W MPOIECCOB B OKPYXKAIOIICH >KU3HHU, TpeOyrolrue BbIOOpa
buznueckoi MOACIU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBanuamu DI'OC COO K MarepuanbHO-
TEXHUYECKOMY OOECIEUCHHIO Y4eOHOro Imporecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpeIHEro oOIIero o0pa3oBaHus JOKEH U3YdaThCs B YCIOBUSAX
npeaMeTHoro kaOuHera. B kaOuHere (GU3MKKM AOMKHO OBITH HEOOXOAMMOE
nabopaTopHoe 00OpyJOBaHWE JUIsl BBINIOJHEHHUS YKAa3aHHBIX B MpOrpamMMe I0
¢u3nKe Y4EeHMYECKHX OTBITOB, JIA0OPAaTOPHBIX paboOT W paboOT MpaKTHKyma, a
TaKXke IEMOHCTPAIMIOHHOE 000PY/JOBaHHUE.

JleMOHCTpallmoHHOe  000opyAoBaHHE (OpMHpPYEeTCS B COOTBETCTBHHM C
MPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT IMOCTAHOBKY
MEPEUYNCICHHBIX B TpPOrpaMMe 10 (U3UKE KIIOUEBBIX JIEMOHCTPAIMA JUIs
WCCJICIOBAHUS ~ M3y4aeMbIX  SIBICHUH ¥ TIPOIECCOB, OJMIUPUUECKUX U
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHEHUH.

JlaboparopHoe 000pyI0BaHKE JI YYEHUUECKUX MPAKTUYECKUX PadOT
dopmupyeTcs B BUIe TEMaTHUYECKUX KOMIUIEKTOB 1 00ECTIEYNBAETCS B pacuyéTe



OJTHOTO KOMIUIEKTa Ha JABYX oOydarommxca. TemMaTH4ecKue KOMIUIEKTHI
1a00paTopHOTO OOOPYIOBAHUS JOKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BaHUU AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BHJI€ LIUGPOBBIX JIaOOpaTOPHUH.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001LIEM 00pa30BaHUU ABIISIOTCS:

(opMHUpOBaHUE UHTEPECA U CTPEMIICHHSI O0YUAIOIIUXCS K HAYYHOMY
W3YUYECHUIO TPUPOJBI, Ppa3BUTHE UX HMHTEUICKTYaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe O3HaHUS U (OPMHUPOBAHUE
UCCJIeI0BATEIBCKOIO OTHOUIEHUS K OKPY>KAIOUIUM SIBICHUSIM;

(dopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yJibTaTa U3y4yeHHUs] OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;

dbopmMupoBaHue yMEHUN OOBSICHSITH SIBJICHUS C UCIIOJIb30BaHUEM (PU3UUECKUX
3HAHUHW U HAYYHBIX JJOKA3aTEIbCTB;

dbopmupoBaHue PeACTaBICHUN O POJIU (PUBUKHU JJIT PA3BUTHUS IPYTUX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npeICTaBIeHUN 0 BO3MOYHBIX cdepax Oynyiein
npodeccuOHaIbHOM JIESITENIbHOCTH, CBA3aHHBIX C (U3MKOM, MOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBIeHUU.

JlocTrkeHue 3TUX 1ejieil 00ecreynBaeTcsl pelIeHUeM CIIESIYIOINX 3a/1a4 B
npolecce u3ydeHus Kypca QU3MKu Ha YpOBHE CpeiHero o01iero o0opa3oBaHus:

NpUOOPETeHHE CUCTEMBI 3HAHHI 00 00IMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX,  TEopuAX,  BKJIKOYas  MEXAHUKY, MOJIEKYJISIDHYIO  (DUBHKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMHUpOoBaHUE YMEHUN MPUMEHSITh TEOPETUUECCKUE 3HAHUS IS OOBSICHEHUS
buznueckux SBICHUN B MPUPOAEC W ISl MPUHATHS MPAKTUYECKUX PEIICHUA B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB PEIICHMs] pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢u3nyeckoil MoOJIENbIO, 33a4ay, MOAPA3yMEBAIOIINX CAMOCTOSTEIBHOE CO3JaHHE
dusznueckoir Mojenu, aaeKBaTHOW YCJIOBHSM 3a/Jadd, B TOM 4HCIE 3aaad
MHKEHEPHOI'0 XapakTepa;

NOHUMaHHUe (PU3NUECKUX OCHOB M MPUHITUATIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOATENIbHOTO IUIAHUPOBAHUS WM MPOBEICHUS
¢u3nuecknx OKCINEPUMEHTOB, aHalIW3a W HMHTEpHpeTanuud  uHbOopMaImy,
OIpEJENIEHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

CO3/IaHUE YCIOBUM ISl Pa3BUTUA YMEHUN MPOEKTHO-UCCIIEI0OBATENBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepam npodecCuoHANTBHOM IeSITENbHOCTH, CBA3aHHON
¢ pU3HKOIA.

B coorBerctBun ¢ TpeboBanusiMu PI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHuss ydeOHoro mpenmera «®duszmka» Ha YpPOBHE CpPEIHEr0 OOIIero
oOpa3oBaHus BbIOMpaETCs OO0YYaIOIMMUCS, IUIAHUPYIOMIMMH TPOJOJKEHUE
o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue pusuku (yrayOnéHHBIM ypOBEHb) HA YPOBHE CPEIHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B He/IEINI0),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[lpennaraemerii B mporpamMme 1o (GU3MKE IMepeueHb JIabopaTOpHBIX W
NPaKTUYECKUX paboOT SBISAETCS PEKOMEHIIOBAaHHBIM, YYHTENb JENacT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W ONBITOB C YYETOM WHIAWBHUIYaITbHBIX
ocoOeHHoCTeN 00y4arommxcs.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — GpyHaamMeHTalbHas Hayka o npupoje. Hayunsiilt MeTos nmo3Hanus u
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

DKCIEpUMEHT U TEOpHs B Mpoliecce mo3HaHus npupoasl. Habmonenue u
HKCIIEPUMEHT B (PU3HKE.

Cnoco06s1 n3mMepenus (U3NYECKUX BEJIMUUH (aHAJIOTOBBIE U ITU(POBHIE
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[TorpemHocT  u3MepeHud  (PU3MYECKUX  BeNUYUH  (aOcoyroTHas U
OTHOCHUTEIIbHA ).

MopenupoBaHue (PU3HUECKUX SIBJICHUNA U MPOIECCOB (MaTepuaibHas TOYKA,
aOCOJIFOTHO TBEPJOE TENO, HJealbHAsl JKUIKOCTh, WJEadbHBIA Ta3, TOYCUHBIN
3apsin). ['unore3a. dusnueckuit 3aKOH, TPAHUIIBI €T0 TPUMEHUMOCTH. DU3ndecKkast
TEOpHs.

Ponb u mecto ¢puzuku B HopMUpPOBAHUH COBPEMEHHON HAYYHOU KapTUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa U HaIPSKEHHS B LETTH OCTOSHHOTO TOKA MPHU
MOMOIIY aHAJIOTOBBIX M IIU(PPOBBIX U3MEPHUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ IU(PpoBoii Taboparopueit no pusuke. [Ipumeps! u3mMepenus
(bu3MUecKrX BETUYNH MPU MTOMOIIY KOMITbIOTEPHBIX TaTUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBrxeHue. OTHOCUTENBHOCTh MEXAHUYECKOTO ABUKEHUS.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHHUKH.

Pannyc-BekTop MaTepualibHOM TOYKH, €r0 MPOEKIUHA HA OCU CUCTEMBI
KoopauHat. Tpaexkrtopus.

ITepemernienne, CKOpOCTh (CpenHsisE CKOPOCTh, MTHOBEHHAss CKOPOCTb) H
YCKOpPEHUE MAaTEpPUAIBHOM TOYKH, MX NPOEKIUU HA OCU CUCTEMBbI KOOpPIHUHAT.
CnoxeHue nepeMeIleHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUAIbHON TOUKU OT BPEMEHU U UX
rpaduxu.

CBobOomHOEe mazeHue. YCKOpeHHE CBOOOJHOTO TajeHus. JIBWKeHue Tena,
OpOLIEHHOI0 TMOJ YIVIOM K TOPU30HTY. 3aBHCUMOCTh KOOpPJAMHAT, CKOPOCTU U
YCKOpPEHUS ~ MaTepUaIbHOM  TOYKM  OT BpeMEHH U UX  rpaduku.



KpuBonnHeitHoe  nBukeHue. JIBMKEHHE  MATEpUANIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas M JIMHEWHass ckopocTh. llepuon u uvactota oOpaiieHws.
LenTpocTpeMuTenbHOe (HOPMaIbHOE), KacaTeabHOE (TAHM€HLUUAIBHOE) U IMOJTHOE
YCKOPEHHUE MaTEPUATIbHOU TOUYKH.

TexHuyeckue YCTpPOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: CIHUIAOMETD,
JIBWKECHHE CHApsAOB, LIEMHbIE, MIECTEpEHYATHIE W pEeMEHHBIE IEepeaadd,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mogenb cucTeMbl OTCUETA, MILTIOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTUK
JIBUKEHUSI.

CrniocoObl uccieioBaHus JBUKEHUH.

Nnnroctpanus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeoGpa3zoBanHue IBUKEHUHN C UCTIOJIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pesKEHHOM ITPOCTPAHCTBE.

HaGmronenue nBr>xeHust Tena, OpOIIeHHOTO MOJ] YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE MyTeH, TPAEKTOPUHM, CKOPOCTEN IBHKEHHS OJHOTO M TOTO K€ Tella
B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne HEpaBHOMEPHOTO JBUKEHUS C LEIBIO ONPENEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepenue yckopeHus npu NpsSMOJIMHENHOM PaBHOYCKOPEHHOM JIBHKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM
JIBUKECHHH.

N3mepenne YCKOPEHHUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
UCITOJIb30BaHUE ITUGPOBOIA TaO0OpaTOPUN).

WN3yuenue paBwkeHHs Tena, OpOIIEHHOro Tropu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMON NPONOPLUUMOHAIBHONW 3aBUCUMOCTH MEXAY AAJIBbHOCTBIO
M0JIETA U HAYAJIBHOM CKOPOCTHIO TEIa.

N3yueHue ABMKEHMS TeJla [0 OKPYKHOCTH C ITIOCTOSIHHOM IO MOJTYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepro/ia oOpalieHuss KOHMYEeCKOTO MasiTHUKA OT
€ro IapaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiir 3akoH Hprorona. HMueprumanbHeie cucteMbl orcu€ra. [IpuHiun
oTHOocuTenbHOCTU ['anmunes. HenHepuumanbHble cucTeMbl OTCU€Ta (ONpeAesieHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpuHumn cynepno3suuuu CHil.

Bropoii 3akon HproToHa 111 MatepuaibHONU TOYKHU.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUS. DKBUBAJIECHTHOCTh I'PABUTALlMOHHOMN 1
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOPEHHsI CBOOOAHOTO MA/I€HUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO MJIAHETHI U OT reorpa@uueckoi mupoThl. JIBukeHne HeOECHBIX
TEN U UX CIyTHUKOB. 3akoHbl Keruepa. [lepBas kocMuueckas CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec tena. Bec tena, aBumxkyierocs ¢
YCKOPEHUEM.

Cuna tpenusi. Cyxoe tpenue. Cuna TpeHUS CKOJBXKEHHUS U CUJIa TPEHUS
nokost. Koaddunment tpenus. Cuna CONpOTUBICHHUS TpPU JBIKEHUU Tela B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

TexHuueckne ycTpoiCTBa U TEXHOIOTHUUECKUE MPOLECCHI: TOAIINITHUKH,
JIBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGmronenue nBH>KeHUs T€Nl B MHEPIHAIBHBIX U HEMHEPIUATIbHBIX CUCTEMAX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenue nByX HMIMHIPOB WIK LIAPOB Pa3HOU MAacChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHME  PaBHOJCHCTBYIONIEH  MNPWIOKEHHBIX K TEIy CHI C
IIPOU3BEACHUEM MACCHI T€JIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIil, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJACHCTBUS TEI.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAJACHUH.

LleHTpOoOC)KHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHHUS U CKOJIbKECHUS. YueHuueckui

IKcnepumenm, 1a00pamopHbsle padombol, NPAKMUKYM.

N3mepenue paBHOAEHCTBYIONIEH CUJI IPU IBUKEHUH OpyCcKa M0 HAKIIOHHOU
IIJIOCKOCTH.

IIpoBepka rumnoTe3bl 0 HE3aBUCUMOCTU BPEMEHU JABUKEHUS OpycKa 10
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



HccnenoBanre 3aBUCHMOCTH CHJT YIPYT'OCTH, BOSHUKAIOIIUX B IPYKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalum.

N3yuenune nBMKCHHS CUCTEMBI T, CBI3aHHBIX HUTHIO, ICPEKUHYTON Yepe3
nErkuii OJIOK.

N3mepenue kordunirieHTa TpeHUs M0 BEIUYUHE YIII0BOro KoddduimeHTta
3aBucUMOCTH Frp(N).

UccnenoBanue nBuxkeHus OpycKa 1Mo HaAKJIOHHOU IJTIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEHUSI.

N3ydenune nBux’eHHs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEproe Teno. [locTtymarenbHoe M BpallaTelbHOE JBUYKEHUE
TBEPAOTrO Tena. MOMEHT CHJIbl OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuisl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TeENA.

VYcroitunBoe, HeyCTOHYUBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuueckue ycTpouCTBa U TEXHOJIOTUUECKHUE MTPOIIECCHI: KPOHIITEH,
CTPOUTEIBHBIN KPaH, PEIIETUYAThIE KOHCTPYKIMH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycnoBUid paBHOBECHUS TBEPIOTO TENA, HMEIOLIETO OCh
BpalICHUSI.

KoHctpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJa, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonwvt coxpanenus 6 mexanuke.

Nmnynibc MaTepualibHOM TOYKH, CUCTEMBI MAaTEPUAIIBHBIX TOYEK. LleHTp Macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMnynbsc CHIIBl 1 UN3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomeHT nMmnyiibca MatepuanbHOr TOUKU. [IpencraBnenne o coxpaHeHUun
MOMEHTA UMIYJIbCA B LIEHTPAIIbHBIX MOJISX.

Pabora cuibel Ha MajIOM M Ha KOHEYHOM ItepeMerieHun. [ padudeckoe
MpeACTaBIeHUE PaOOThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckas sHeprusi MmaTepuaibHON Touku. Teopema 00 U3MEHEHUU
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HEMOTEHIMANbHbIE CUJbl. [loTeHIIManbHAas >SHEpPrus.
[loTeHuuanbHast 3HEprust ynpyro ne@opMupoBaHHOW MpykuHbl. lloTeHunanbHas
SHEprusg Tena B OJHOPOJHOM TpaBUTALMOHHOM moje. [loTreHiumanbHas sHeprud
TeJa B TPAaBUTAIIMOHHOM TI0JI€ OJTHOPOJIHOTO Iiapa (BHYTpU W BHe mmiapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBs13b pabOTHI HEMOTEHIIUATBHBIX CUJI C U3BMEHEHUEM MEXaHUUECKON IHEPTUH
CHUCTEMBI TeJ. 3aKOH COXPAHEHUSI MEXAHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBuenue bepHyum 171 uACalIbHOM )KUAKOCTU KaK CIEACTBUE 3aKOHA
COXpPAaHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue yCcTpoONCTBAa M TEXHOJOTMYECKUE MPOIECCHI: ABUXKEHUE PAKET,
BOJAOMET, KOMEpP, MNPYNKUHHBIA THUCTOJNET, THUPOCKOI, (UTypHOEC KaTaHHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3meneHnue sHepruu Teia Mpu COBEPIICHUU PabOTHI.

B3anmHble npeBpaleHnss KWHETUYECKOM U IIOTEHLIUAIBHOM SHEPTUN IpU
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu Mnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npakmukKym.

N3mepenune nmiyiibca Tesa o TOpMO3HOMY Iy TH.

N3mepeHue cusibl TATH, CKOPOCTH MOJIEINN IEKTPOMOOUIIS U MOIITHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne cOXpaHEeHUsI UMITYJIbCA TIPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KUHETHYECKOW SHEPTUH TeJa 110 TOPMO3HOMY Iy TH.

CpaBHeHUE U3MEHEHUS TTOTCHIIMAIILHON YHEPTUHU TIPY>KUHBI C pa0OTON CUITBI
TPEHUSL.

Onpenenenue padOTHI CUJIBI TPEHUS IPU IBUKEHUU TEJIa MO HAKIIOHHOMN
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Mmeopull.

OcCHOBHbBIE TMOJOXEHUSI MOJeKyIsipHO-KuHeTnyecko teopuu (MKT), wux
ombITHOE oOocHOBanue. Jluddys3usa. bpoyHoBckoe aBmxkeHue. Xapakrtep
JNBM)KEHUS W B3aMMOJECHCTBUS 4YaCTHI[ BelecTBa. Moaeaum CTpOE€HUs Tras3oB,
KUJKOCTEH M TBEPIBIX T€T M OOBACHEHUE CBOMCTB BEIIECTBA HA OCHOBE ITUX



Mozenei. Macca u pa3mepsl MoJiekyn (atomoB). KonnuecTBo BemiecTna.
[ToctostnHass ABorajpo.

TennoBoe paBHoBecue. Temneparypa u criocoosl e€ usmepenus. [lkana
temneparyp Llenbcus.

Mogens uaeanbHOTO ra3a B MOJICKYJISIPHO-KUHETUYECKOM TEOPUH: YACTUIIBI
rasa JIBIDKYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenneneeBa—Kianelipona. AOcomtoTHas
Temreparypa (mkaia temneparyp KenbBuna). 3akon [lanbroHa. M3ompoiieccs B
ujealbHOM Ta3e C TIOCTOSIHHBIM KOJMYECTBOM BemlecTtBa. [ 'paduyeckoe
npeJiCTaBlIeHnE U30IPOIIECCOB: U30TEpPMa, U30X0pa, N300apa.

CBsi3b  MEXIy JaBJICHUEM H  CPEIHEHd  KUHETHYECKOW  DJHeprueu
MOCTYMATENIHHOTO TEIUIOBOTO JBUKEHHUS MOJEKYJ HJICAIBHOrO0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KHHETUYECKON TEOPUH UCaTBLHOTO rasa).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJAMHAMUYECKON CUCTEMBI CO CPETHEH
KMHETHYECKON PHEPTHEH MOCTYMaTeIbHOTO TEIMJIOBOTO ABMKCHUS €€ YacTHII.

TexHu4eckune yCTpoiCcTBa U TEXHOJIOTUUECKUE MPOIECCHI: TEPMOMETD,
OapoMeTp, MoTydYeHUEe HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mogenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Huddy3us xuakocTei.

Mopaens onbita HTepHa.

[IpuTskeHre MOJEKyI.

Mopenu KpucTajuiM4ecKuX pemeToK.

HaGmronenne u uccnegoBaHue U30MpOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanue npolecca yCTaHOBIICHHS TEIJIOBOTO PABHOBECHSI TIPU
TEIUIO0OMEHE MEXTy TOpsiYeid U XOJIOTHON BOIOH.

N3ydeHne n30TepMrUyYecKoro npoiecca (peKOMEHJ0BAHO UCIIOIb30BaHUE
udpoBoii TabopaTopun).

N3yuenune n30XopHOro mpoiecca.

Nzydenune nzobapHOTro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (T[]) cucrema. 3agaHue BHEUIHUX YCIOBUU Jid
TEPMOJUHAMHUYECKONW CHUCTEMBI. BHENHE U BHyTpeHHHE MapameTpsl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CpPEIHHE 3HAYCHUSI BEJIUYUH, OMUCHIBAIOIINX
eé COCTOSIHUE Ha MHUKPOCKOTTUYECKOM YpOBHE.



Hyneoe Hawano TtepmoanHamuku. (CaMONpPOW3BONBHAA — pPEJIAKCALIUA
TEPMOJNHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wnaeampHOro raza B TEPMOAMHAMHUKE — CHUCTEMa YpPaBHEHHM:
ypaBHeHHe MenpaeneeBa—KianeiipoHa U BBIpaK€HHE Ul BHYTPEHHEW SHEPTIUU.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHLEHTPALMS YaCTHIL], BHICOKHE
TEMIIEpaTypbl. BelpakeHue sl BHYTPEHHEW 3HEPIUHA OJHOATOMHOTO HJIEAIBbHOIO
rasa.

KBa3zucratnueckue 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi paboTa B TepMoAHaAMUKe. Boruucienue paboTsl o rpaguky
npolecca Ha pV-auarpaMmme.

Temonepenaya  kak  cnoco0  WM3MEHEHUS  BHYTPEHHEH  BHEpPruu
TEPMOJMHAMUYECKOM  cHUCTEMbl 0€3  COBEpIICHUS paboThI.
KonBekuus, TeEnI0onpoBOIHOCTb, U3IIyYEHHUE.

KomnuectBo Ttemnotel. Tenmno€éMkocTh Tena. YaenbHas H MOJISIpHAsS
TEIJIOEMKOCTH BeEIlleCTBAa. YpaBHeHHE Maliepa. YaenbHas TeEIIoTa CropaHus
TtorinBa. Pacu€r konmuMuecTBa TEIUIOTHI mnpu  Temuonepenaye. Ilonarue 00
aanabaTHOM mpolecce.

[IepBrIi1 3aK0H TepMOJUHAMUKU. BHyTpeHHsAs osHeprusa. KomnmnuecTBo
TEIUIOTBI W paboTra Kak Mepbl  U3MEHEHHMs  BHYTPEHHEH  JHEpruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEepMOJWHAMUKH [JIi PABHOBECHBIX MPOLECCOB: YEpe3
3aIaHHOE€ PAaBHOBECHOE COCTOSHHE TEPMOJAMHAMUYECKOW CHCTEMBI TPOXOIUT
eAMHCTBeHHAas aanabdara. AOCOIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKK JUISI HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIUIOTY OT 0oJiee XOJOAHOTO Tejla K 0oyiee HarpeTomy 0e3
koMmreHcaruu (Knaysuyc). HeoGpaTuMocTh MPUPOTHBIX MTPOIIECCOB.

[TpuHumner gectBus TermnoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapao.

DKOJIOTMYECKHE aCIIEKThI NCITOJIb30BAaHMUS TEIIOBBIX ABUrareneil. Temiosoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHudyeckne ycCTpOHWCTBA M TEXHOJIOTMYECKHME IPOLIECCHI: XOJIOAUIIBHUK,
KOHJMIMOHEP, AW3EIbHBIM W KapOIOpaTOpPHBI JBUraTeiu, [apoBas TypOuHa,
IIOJIy4YEHNE CBEPXHU3KUX TEMIIEpaTyp, YTHIM3ALUSA «TEIUIOBBIX» OTXOIOB C
MCITIOJIb30BAaHUEM TEIJIOBOTO HACOCA, YTUIIN3alKs OMOOPTraHUYECKOr0 TOIUINBA JJIS
BBIPA0OTKH «TETJIOBOW» U 3IEKTPOIHEPTUH.

Jemoncmpauuu.

W3menenue TemMnepaTypsl IpH aquadaTnyeckoM pacIliipeHHH.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEINIOEMKOCTEN BELIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenbHON TEINIOEMKOCTH.

NccnenoBanne npouecca OCTBIBAaHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydenne B3auMOCBSI3U SHEPTUUA MEKMOJIEKYIISIPHOTO B3aUMOAEHCTBUS U
TEMIEPaTypbl KUTIEHUS )KUIKOCTEH.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazogvie nepexoobl.

[TapooOpazoBanue u koHaeHcamus. cnapenue u kuneHue. Y aenbHas
TEIUI0Ta NapooOpa3oBaHUs.

HacepilieHnble ¥ HeHachblleHHbIe TMapbl. KauyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH M JABJICHUSI HACBIIIEHHOTO Mapa OT TEMMEpaTyphl, UX HE3aBUCUMOCTh
oT 00bEMa HACHIIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIIEPaTyphbl KUTIEHUS OT JaBJICHUS
B JKUJIKOCTH.

Bnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctauioB. [lnaBneHne W KpucTaud3auus. YJAelbHAas TEIUIOTa IUJIABJICHUS.
CyO6numarus.

Hedopmanuu BEpOTO Tena. Pactsbkenue u cxatue. Casur. Moayns FOwra.
[Ipenen ynpyrux nedopmaruii.

TemoBoe pacuiupeHue *KUAKOCTEH U TBEPABIX Tel, 00bEMHOE U JIMHEWHOE
pacirpenre. AHTapMOHHU3M TEIUIOBBIX KOJI€OaHMI YaCcTHUI] BEIIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEepruy B (Pa3oBBIX MEPEXOIax.

VYpaBHeHUE TETIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsDKeHHE. K0d3(hUIIMEHT MOBEPXHOCTHOTO HATSKEHUS.
Kanumnsipusle aBneHus. JlapneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO XKUIKOCTH.
®opmyna Jlannaca.

TexHuuecknue yCTpOMCTBA M TEXHOJIOTMYECKHE TMPOLECCHL:  KUIKHE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunienune. Kunenue npu noHM>K€HHOM J1aBJICHUH.

N3Mmepenne cuitbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEPEHUS BIAXKHOCTH.

UccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmronenue manbix gedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCIIAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABJICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenune abcomoTHON BIa)KHOCTU BO3/yXa U OLIEHKA MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKEHUS.

N3mepenne moayns FOnra.

UccnenoBanne 3aBUCUMOCTH  jaedopMmaliid  pPe3UMHOBOro oOpasma  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTrpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auusl Tel U €€ MPOSBICHMS. OJJEKTpUUYECKuU 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsaaoB. [IpOBOOHUKH, IUANEKTPUKH M IOJYNPOBOIHUKH.
DNeMEHTapHbIA D3JEKTPUYECKUN 3apsiil. 3aKOH COXPAHEHHUs DIIEKTPUYECKOIO
3apsaa.

B3aumopetictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe nosie. Ero neiicTBue Ha 31€KTpUUECKUE 3apsiibl.

HanpspbkéaHocth  amekTpudeckoro  moiig.  [IpoOGubiii  3apsna.  JIuawwm
HaIpPSKEHHOCTHU AJIEKTPpUUECKOro noist. OZHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHIManbHOCTH 3JEKTPOCTATHUECKOTO 0. Pa3HOCTh MOTEHIIMATIOB U
HanpspkeHue. [loTeHnumanpHas SHeprust 3apsiga B DJIEKTPOCTATHYECKOM  IIOJIE.
[ToTeHuunan snexkTpocTaTuyeckoro nojisd. CBA3b HANPSXKEHHOCTH MOJIS U PA3HOCTH
MOTEHIUAIOB MJIA JJIEKTPOCTATHYECKOrO0 1oyl (KaK OJHOPOJHOTO, TaK M
HEOJIHOPOHOTO).

[IpuHIMI CyNIepnO3ULNU ATIEKTPUUYECKUX TTOJIEH.

[Tone Toweunoro 3apsima. Ilome paBHOMepHO 3apspkeHHON cdepwl. [lome
PAaBHOMEpPHO 3apsKeHHOTro Mo oO0bEéMYy mapa. llosme paBHOMEpPHO 3apsyKEHHOM
OeCKOHEYHON TUIOCKOCTH. KapTuHBI NWHUN HANpPsHKEHHOCTH OSTUX TOJNEH U
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOTHHKH B 3IEKTPOCTATUYECKOM IT0JIE. Y CIOBUE PABHOBECUS 3aPsI0B.

JnaneKTpuku B AIEKTPOCTATUYECKOM oJIe. JnanexTpuueckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencartop. D5eKTpOEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeauHEeHNE KOHIEHCATOPOB. [locenoBatenbHOE COeTUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrKeHue 3apsKEHHOM YaCTULBL B OJHOPOIHOM BJIEKTPUUYECKOM IT0JIE.

TexHuyecKkue yCTpOUCTBA U TEXHOJIOTHYECKUE IIPOLIECCHI: DIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHUECKAs 3aIUTa, 3a3€MJICHHUE YJIEKTPOIPUOOPOB,
KOHJIeHCaTOophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TOJI€ ABYX 3apSIKEHHBIX IIACTHH.

Mogens asekTpoctaTudeckoro reneparopa (Bau ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DJIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH MIOCKOTO KOHJIEHCATOPA OT IJIOLIAIH
IJIACTUH, PACCTOSIHUS MEXAY HUMH U TU3JIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOro MOJIS 3apsSyKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaKa KOHJIEHCcATopa 4Yepe3 pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cui B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpaliiieHus: SHEPTUU 3aps>KEHHOTO KOHAEHCATOpa B SHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEPXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIINATIOB (HaTIpsKEHUS ) npu
MIOCJIEIOBATENILHOM COCIMHEHUH KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTosHHBIN TOK.

VYcnoBus CymecTBOBaHUS MMOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. Mctounnku
toka. Hanpsixxkenue U u DJ1C é.

3axkon OMa [ yyacTKa IeTH.

DIEeKTpUUECKOe COITPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOTO MPOBOJHUKA OT €ro JUIMHBI M IUIOMIAJHA IONEPEYHOrO CEYECHHS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapaILICIIBHOE, CMEIIAHHOE COCITMHEHNE POBOTHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTB JIEKTPUYECKOro ToKa. TerioBasi MOLTHOCTh, BbIAEIsieMast Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HWCTOYHHKA TOKa. 3akoH Owma ais
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOW I1ernmu. MOIHOCT, HUCTOYHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHUYecKHue yCTPOUCTBA U TEXHOJIOTUYECKHUE IIPOLIECCHI: aMIIEpPMETD,
BOJILTMETP, PEOCTAT, CYUETUUK IIEKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT HANPSDKEHUS JIJIsL PE3UCTOPA,
JIaMITbl HAKaJIMBAHUS U CBETOAMOIA.

3aBUCHUMOCTH CONPOTUBIICHUS ITUIMHAPUICCKUX TTPOBOTHUKOB OT JTHHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT COTIPOTHUBIICHUS TIPU TTOCTOSTHHOM
HaIPSKEHHUU.

[Tpsimoe nzmepenue IJIC. KopoTkoe 3ambikaHKe TalbBAHUYECKOTO dJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUA.

Crnioco0bl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIIMATIOB MEXAY MOJIOCAMH UCTOYHUKA TOKA OT
CHUJIbI TOKA B IICTIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padbomol, npaKmMuKym.

HccienoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenune yaeiapHOro COnpoTUBIICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMPSKEHUSI JJ1s1 JTaMITbl
HaKaJIMBaHUSI.

YBenuueHue npejesa u3MepeHus: amnepMerpa (BoJbTMETPA).

Namepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

NccnenoBanne 3apucumoctu DJ{C raibBaHUUECKOr0 AJIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH NOTEHIMATIOB MEK/y MOJIOCAMUA UCTOYHHKA TOKA OT
CUJIBI TOKA B LEIH.

NccnenoBanre 3aBUCUMOCTH MOJIE3HOM MOILTHOCTH UCTOYHUKA TOKA OT CHJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckass MPOBOAUMOCTh  PA3IMYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJAMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTh COMPOTUBIICHUS METALIOB OT
TEMIEPATYPHI. CBepXIpoBOAUMOCTb.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBoaHUKH. CobOcTBeHHas " IIPUMECHAs IIPOBOJIMMOCTh
oJIynpoBOAHUKOB. CBoiicTBa p—N-niepexona. [loimynpoBogHUKOBBIE TPHOOPBI.

DIIEKTPUYECKUN TOK B JJIEKTPOJIUTAX. DIIEKTPOJIUTHUECKAS JUCCOLAALINS.
DnexTponus. 3akoHbl Papajies Al FAEKTPOIU3a.

DIIEKTPUUYECKU TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATEIIbHBIN
pas3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: Ta3opaspsaHble
JaMIIbl, AJIEKTPOHHO-JIyuyeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MTPHOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOJN, CBETOAMOJ, TajbBaHWKa, padUHUPOBAHUE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJJIOB OT TEMIIEPATYPBI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHblI 51ekTpoausa Papanes.

HckpoBoii paspsl U MPOBOJAUMOCTb BO31yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiaa 0JHOBAJIECHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIEHHUS  TEPMOPE3UCTOpPA  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYEeCKUI MPAKTUKYM.

Crnioco0bl u3Mepenus (PU3NYeCKUX BEJIMUUH C UCTIOIH30BAHUEM aHATOTOBBIX U
U (GPOBBIX U3MEPUTEITHHBIX TPUOOPOB U KOMITBIOTEPHBIX TATYUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTENIBHBIE MOTPELTHOCTH U3MEPEHUN (PU3UUECKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, MCCICAOBAHUM  3aBUCUMOCTEU
¢u3nuecknX BENMYMH, TPOBEPKA MPEHTIOKECHHBIX TUMOTE3 (BBIOOp M3 padoT,
ONIMCAaHHBIX B TEMaTU4YECKUX paszenax «Y4EeHUYECKU U
AKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, MPAKTUKYM) ).

Me:xnpeaMeTHbIe CBA3H.

Nzyuenne «kypca ¢usukum yraoyonéaHoro ypoBHs B 10  kmacce
OCYILIECTBIIAETCS C YYETOM COAEPIKATEIBHBIX MEKIPEIMETHBIX CBSA3EM C KypCaMH
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnbole nOHAMUA, C6A3AHHbBLE C USYUEHUEM MEN 0006 HAYUHO20

no3nanuA: SBICHUE, HAy4YHbIN (pakT, runoTe3a, puznueckas BeJIMUKUHA, 3aKOH,



Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIINPOBAHUE, MOJIETb, U3MEPEHHE,
MOTPEIIHOCTH U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: peuieHue cUCTeMbl ypaBHeHMH. JluHeitHas QyHKUWA,
napabona, runep6osia, ux rpaduku U cBoricTBa. TpuroHomeTpuueckue (QyHKIMH:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe JABW)KEHHE B KUBOM mpupoje, audpdysus, ocMoc,
TEIUIOOOMEH JKHMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHUE OKPYXKAIOIIEW Cpesbl,
yTUIM3alusl OUOOPraHMYECKOro TOIUIMBAa Uil  BBIPAOOTKH  «TEIJIOBOM» U
ANEKTPOIHEPTUHU, TIOBEPXHOCTHOE HATSHKEHUE U KANWUISIPHBIE SBJICHUS B IPUPOJIE,
AIEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHHUE BEILECTBA, CTPOECHHWE aTOMOB M MOJEKYI,
MOJIb BEIIeCTBAa, MOJIIpHAs Macca, IOJyYeHHEe HaHOMAaTepHalloB, TEIJIOBbIE
CBOICTBa TBEPABIX Tell, KUIAKOCTEH U Ta30B, KUAKUE KPUCTAIUIBI, DJIEKTPUUECKUE
CBOICTBa METAJIJIOB, AJIEKTPOIUTHYECKAS TUCCOIMAIMS, TajbBaHUKA, dJICKTPOHHAS
MUKPOCKOTHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3zoBaHue JBUKEHUHN C UCIOJIb30BAHMEM MEXaHU3MOB,
y4€T CyXOro M JKUAKOTO TPEHHS B TEXHUKE, CTATUYECKUE KOHCTPYKLMHU
(KpoHILTENH, peméryarble KOHCTPYKILMHU), HUCIIOJb30BaHUE 3aKOHOB COXPaHEHHUs
MEXaHUKH B TEXHUKE (TUPOCKOIN, BOJAOMET U JApPYyrue), ABUTaTeldb BHYTPEHHEIO
CropaHusi, napoBas TypOMHa, OBITOBOM XOJIOAMJIBHUK, KOHAULIIMOHED, TEXHOJIOTUU
HOJYyYeHUs] COBPEMEHHBIX MaTepualioB, B TOM 4HCIE HAaHOMAaTepUAJIOB, U
HAHOTEXHOJIOTMH, 3JIEKTPOCTATHYECKas 3allluTa, 3a3€MJIEHUE 3JIEKTpOnpuOOpoB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. DinekTpoauHaMHUKa.

Tema 4. Mazcnummnoe noe.

B3aumonenicTBue TOCTOAHHBIX MArHUTOB M IIPOBOJIHUKOB C TOKOM.
MarautHoe mone. Bekrop MarHuTHOM wWHAYKUMHU. [IpuHOMD cynepno3uuuu
MarHWTHBIX NOJIEW. JINHUM MarHUTHOW MHIYKIIHUH.

MarauTHoe 10Jj1e MMPOBOHUKA C TOKOM (IIPSMOTO MPOBOHUKA, KATYIIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJIECHUE U MOJYJIb.

Cuna Jlopenriia, e€ HampaBiieHHE U MOJIYJb. JIBHKEHHE 3apsHKEHHON YaCTHUIIbI
B OJTHOPOJHOM MarHuTHOM mojie. PaboTa cumsl JlopeHia.

MarunurtHoe 1noJjie B Beniectse. @eppoMarHeTHKy, napa- u JHaMarHeTUKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOLCCChI: TPHUMCHCHUC

MOCTOSTHHBIX MarHMuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEIU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMII  MHAYKIMM ~ MAarHUTHOTO  MOJS  TOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KapTuna nuHMii MAarHUTHOM MHAYKIHMU TOJISL JJIMHHOTO MPSMOTO MPOBOHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus my4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[MpuHnun NEeUCTBUS 3JIEKTPOU3MEPUTETBHOTO npudopa
MAarHUTORJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI MOCTOSIHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

UccnenoBanne AeHCTBUS MOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Amrmepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnekmpomacHumnan uHOYKYusL.

SIBiIeHnE IIEKTPOMArHuTHOW UHAYKLIUU. [loTrok BekTOpa MAarHUTHOU
uHaykiuu. OJC uHaykumu. 3aKoH 3JIEKTpOMarHUTHOM wuHAyKuuu Dapanes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

O/JC mHayKUMH B IPOBOJHUKE, ABUKYILIEMCSA B OJTHOPOJIHOM MarHUTHOM
noJe.

[IpaBuno Jlenua.

NunykruBHOCTh. KaTyllika MHIYKTUBHOCTH B LIETIH MOCTOSIHHOT'O TOKA.
SABnenue camonnaykuu. J/C caMOMHIYKIINH.

DHeprusi MarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yYCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHhl: MHAYKIIMOHHAS
MeYb, COJICHOMU], 3alIUTa OT JICKTPU3ALMK TeJl NPHU JBUKEHUH B MarHUTHOM TIOJIE
3eMIIH.

Jemoncmpauuu.

HaGmronenwne siBieHNS JIEKTPOMAarHUTHONW WHTYKITHH.

Uccnenoanne 3aBucumocty I1C MHAYKIIMK OT CKOPOCTH U3MEHECHUS
MarHUTHOTO MOTOKA.



ITpasuno Jlenua.

[Tagenne marauTa B aJIOMUHUEBOM (MEeIHOW) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumocty I/C caMOMHIYKIIMM OT CKOPOCTH U3MEHEHUS
CUJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS IEKTPOMArHUTHON UHIYKIIUH.

Onpenenenne HHAYKIUA BUXPEBOTO MATHUTHOTO MOJIA.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMAarHuTHOTO TeHepaTopa.

Paznen 5. KosieOaHusi ¥ BOJIHBI.

Tema 1. Mexanuueckue Koie0anus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHMS.

IMapmonunueckue kosiebanus. Kunematnueckoe M JTUHAMHYECKOE OMHCAHME.
DHEPreTUYeCcKoe ONHUCaHuE (3aKOH COXPAHEHMS MEXaHWYECKOW 3Hepruu). BeiBoa
JTUHAMHYECKOTO OMUCAHMS TaPMOHUYECKUX KOJICOAHUI W3 MX DHEPreTUYecKoro u
KMHEMaTHUYECKOT'0 OMMCAaHUS.

Ammuryna u dasza konebanuii. CBsI3b aMIUIMTY/IbI KOJICOAHUN UCXOTHOU
BEJIMYUHBI C aMITUTYAaMH1 KoJieOaHU! €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uvactora koneOanuit. Ilepwom ManmbiX CBOOOJHBIX KOJIeOAHMIA
MaTeMaTH4YeCKOTo MasTHUKa. llepuwon cBOOOIHBIX KoOJIeOaHUN TIPYKHUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxarwmux Kojaebanusx. BeiHyx1eHHbIe KojeOanus. Pe3oHaHc.
PezonancHas xpuBas. BnusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHMS.

TexHuueckue yCTpOuCTBa U TEXHOJIOTUUECKHUE MTPOIECChl: METPOHOM, YacChl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anuck KojaebaTeIbHOTO JIBIKCHUS.

Hab6mromeHre He3aBUCHMOCTH TTEPHOJIa MaJIbIX KOJICOaHMI Tpy3a Ha HUTH OT
aAMIUTUTYIBI.

HccnenoBanue 3aTyxaronux KojaeOaHuii 1 3aBUCUMOCTH TIEPHOJIa CBOOOTHBIX
KOJIeOAHWUH OT CONPOTHBIICHUS.

UccnenoBanue xonedbaHuii rpy3a Ha MACCUBHOM MPYKUHE C LIEJIbIO
dbopMupOBaHUS MPEACTABICHUH 00 WICaTbHOW MOJICTN IPYKHHHOTO MasTHHKA.

3aKOH COXpaHEHUS SHEPTUM NP KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

HccnenoBanne BRIHYKIEHHBIX KOJICOAHUM.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopnsie padbomot, npaKmuKym.



N3mepenune neproia cBOOOIHBIX KOJEOAHUI HUTSIHOTO U MPY>KUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3yuenne nBUKEHUSI HUTHOTO MasiTHUKA.

[IpeobpazoBaHue SHEPTUU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUTMTYbI 3aTyXaOMUX KOJIeOaHUH.

HccnenoBanne BbIHYK/IEHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazcHumHubsle Ko1e0aAHUAL.

KoneGarenpubiit koHTYp. CBOOOJHBIC DJIEKTPOMArHWTHBIE KOJeOaHUS B
uaealbHOM KoJjiebaTenbHOM KOHType. Popmyna TomcoHa. CBA3b aMIUTUTYIbI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aJIbHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromume AJIEKTPOMArHUTHBIE KoJieOaHus. BreinyxieHHbIe
AIEKTPOMArHUTHBIE KOJieOaHusl.

[lepeMenHblii TOK. MOIIHOCTh TMEPEMEHHOTO TOKa. AMIUIUTYJIHOE U
JCUCTBYIOIIEE 3HAUYEHHE CHUJIBI TOKAa W HANpsDKEHUsI TPU Pa3IuyHON (popme
3aBUCUMOCTH MEPEMEHHOT0 TOKa OT BPEMEHH.

CunycouianbHbId TIEPEMEHHBIA TOK. Pe3ucrop, KOHJEHcAaTOp M KaTyllka
WHIYKTUBHOCTH B LIEMM CHUHYCOMJAJIBHOTO NMEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Nneanbubiii Tpancdopmartop. [Ipon3BoacTBO, nepenava u notpedaeHue
ANEKTPUUYECKON SHEPTUU.

DKOJIOTMYECKHE PUCKU ITPU MTPOU3BOJICTBE AIEKTpodHepruu. Kynerypa
UCITIOJIb30BAHUS JIEKTPOIHEPTUU B TOBCETHEBHOM )KU3HH.

TexHu4YecKrne yCTpONUCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: DIEKTPUUECCKUI
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONeEpeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBUCUMOCTH YaCTOTHI CBOOOTHBIX KOJIEOAHUIN OT MHIYKTUBHOCTH M EMKOCTH
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

['eneparop He3aTyxaroUIMX MEKTPOMATHUTHBIX KOJIEOaHUH.

Mogenb 3JIeKTPOMarHuTHOTrO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIeOaHUs.

Pe3ucrop, kaTyiika UHIYKTUBHOCTH U KOHJAEHCATOP B LIEMU EPEMEHHOTO
TOKa.

Pe3onanc npu nocienoBaTeibHOM COEIMHEHNUU PE3UCTOPA, KaTYIIKU
WHYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIIKIL IeCTBUS TpaHCc(popMartopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenue Tpanchopmaropa.

HccnenoBanue nepeMeHHOT0 TOKa Yepe3 MOCIeA0BATENbHO COEIMHEHHBIE
KOHJIEHCATOp, KaTYIIKy U PE3UCTOP.

HaGmonenue 31eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCIOBHS HUX pacnpoctpaHeHus. I[lonepeunbie u
OpoJoJibHbIE BOJIHBI. llepuoa, CKOpOCTh pacnpoCTpaHEHHs] W JJMHA BOJHBI
CBolicTBa MEXaHUYECKUX BOJH: OTpa)XE€HUE, NPEOMIICHHE, WHTEpPPEpeHLUs U
nudpaxius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. Bricota Tona. TemOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS U3JIYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTaiusi BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)XXEHUE,  MPEIIOMJICHUE,
noJisipu3aius, uHTephepeHus u qudpakims.

[IIkana 31eKTPOMarHUTHBIX BOJH. [I[puMeHeHne aeKTpOMarHuTHHIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI pagUOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpoWcTBA M MPAKTHUYECKOE NPUMEHEHUE: MY3bIKaJIbHBIC
WHCTPYMEHTBI, pajap, paauonpuéMHHK, TEJIEBU30p, aHTeHHa, Tenedor, CBU-neus,
yJIbTPAa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U paclpoCTpaHEHUE MTOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTD JITTUHBI BOJTHBI OT 4aCTOTHI Kosiebanuii. Habmonenue

OTpaXeHHS U MPETIOMIICHUSI MEXaHU4YeCKuX BOJIH. Habmonenue

uHTepdepeHnn u TudpaKkiruy MEXaHUYECKUX BOJH.

AKyCTHYECKHUUN PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHHE.

HaGnronenne cBsi3u rpOMKOCTH 3ByKa M BEICOTHI TOHA C aMILTUTYION 1
4acTOTOU KoJieOaHUI.

HccnenoBaHnue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH: OTpa)KeHue,
MpeIOMJICHUE, TTOIApU3aIus, TUGpaKius, HHTEPPEPECHITHS.

OO6Hapy:xeHue nH(HPaKpacHOTo U yIbTPaPuOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yudeHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE pacipoOCTpaHEHUE CBETa B OJHOPOAHOM cpene. Jlyd cera.
To4yeyHbIli HCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoenne n3o0paxeHuii B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTelb
npesnoMiieHns. OTHOCHUTENIBHBIN MTOKa3aTenb npesoMiieHus. [[0CTOSHCTBO YaCTOTHI
CBETa M COOTHOILUEHHME JJIMH BOJH IIPU IEPEX0JI€ MOHOXPOMATUYECKOTO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon myueit B mpusme. [ucnepcus csera. CiaoxHbIN cocTaB 0€0ro cBeTa.
[Ber.

[TonHoe BHyTpeHHEE OoTpakeHHe. IIpenenbHbIi yrol MOJTHOrO BHYTPEHHETO
OTpa)KEHUS.

CobOuparome W pacceuBaronie JuH3bl. Tonkas nauH3a. DokycHoe
paccTOosIHME MW ONTHYecKas Cuja TOHKOM JHMH3bl. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHUSI TOHKOW c(epruyecKoil JMH3bI OT €€ TeOMETPUU U OTHOCUTEIHHOTO
I10Ka3aTelis IPEJIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 nyda, NMPOLIEAIIErOo JIMH3Y IOJ IPOWU3BOJBHBIM YIJIOM K €€ TIJIaBHOM
ontudeckoi ocu. IlocTpoeHue wu300pakeHW TOYKHM M OTpe3Ka MNpsMOMl B
cOoOMpAaIOUIUX U PACCEUBAIOIIUX JIMH3AX U UX CUCTEMaXx.

OnTuueckue mpubopsl. Paspemaromas crnocoOHOCTh. ['1a3 kKak onTuyeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON OIITUKH.

BonnoBas ontuka. MuTepdepennms cBeta. KorepeHTHbIE HMCTOYHUKH.
VYcnoBust HaOMIOAEHUWS MaKCUMYMOB M MHHMMYMOB B HWHTEp(EpPEHIIMOHHOU
KapTUHE OT [JBYX KOI€PEHTHBIX HWCTOYHUKOB. IIpuMmepsl Kinaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuusa cBeta. JudpakinmonHas pemeéTka. YCIOBUE HaOIIOIEHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM IaJC€HUA MOHOXPOMATHYECKOIO CBETa Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLECCHI: OYKH, JIYIa,
nepuckorn, Qoroamnmnapar, MHUKPOCKON, MPOECKIMOHHBIN ammapar, MPOCBETICHUE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PpaKINOHHAS PELIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xona CBETOBBIX ITYYKOB yepe3  IUIOCKONapaIeIbHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKPOCKOIIA, TEIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmronenue BETOB TOHKHUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiuinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmronenue nucnepcuu cBera.

Ha6monenue noisipu3anuu cBeTa.

[IpuMeHeHne NoaAPOUI0B JIsl U3YUCHUS] MEXAHUUYECKUX HAMPSIAKECHU.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomaol, nPAKMUKYM.

N3mepenue nokazaresns NpeaoMIeHUs CTEKIA.

HccnenoBanue 3aBUCUMOCTH (POKYCHOTO PACCTOSIHUS OT BelecTBa (Ha
puMepe KUIKUX JTUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenue n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3bI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

HaGmonenue nudpakiuu, naTepEepeHnn U noyisipusaium ceeta. Maydenue

NOJISIPU3ALUU CBETA, OTPAKEHHOTO OT MOBEPXHOCTU AUAJNEKTpUKa. M3yueHue

UHTep(PEPEeHIINH JTAa3ePHOTO U3NTyUYeHUs Ha IBYX miensx. HaGmonenue

JUCIIEPCHUH.

Hab6monenne u uccnenoBanue qudpaKkImOHHOTO CIIEKTpA.

N3mepenne qiMHbl CBETOBOUM BOJIHBI.

[Tony4yeHue ciexTpa U3Iy4eHUs: CBETOAMOIA TIPHU TOMOIIH TU(PPaKITMOHHON
PELIETKHU.

Pa3nesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

'pannupl  OpUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctynatsel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBasl.  lIpeoOpazoBanusi  JlopeHa.
VYcnoBue npuyMHHOCTH. OTHOCUTENBHOCTH OJHOBPEMEHHOCTU. 3aMeJICHHE
BPEMEHHU M COKPALCHUE JJIUHBI.

DHeprus U UMNYJIbC PEASITUBUCTCKOW YACTHUIIBIL.

CBsA3b MacCChI C SJHEPTUEN U UMITYJIBCOM PENSTUBUCTCKOW YaCTULIBI. DHEPTUS
ITOKOSI.



TexHuveckue ycTpoicTBa U TEXHOJIOTUYECKUE MPOIIECChI: CTyTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DHEPTUM  PEIATHUBUCTCKUX dacTuil (IO
doTorpadusm TpeKOB 3apsHKEHHBIX YACTUL] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOE TermoBoe u3nydeHue (M3nydeHrue adbcoatoTHO YEPHOTO Tea).
3akoH cmenienus: Buna. I'unore3a [lnanka o kBaHTax.

®OoTOHBI. DHEPTrUs U UMITYJIHC (OTOHA.

®dotorpdext. Onwithl A. I'. CroneroBa. 3akonsl poTodPdexra. YpaBHeHHE
OiinmreitHa a1t potodaddexra. «Kpacuas rpanuna» horodddexra.

JlaBnenne cBeta (B UYAaCTHOCTHM, [aBJIE€HUE CBeTa Ha aOCOJIIOTHO
MOTJIONIAIONTYI0 W a0COJIIOTHO OTpakarollylo moBepxHocTh). Ombitel I1. H.
JleOenena.

BosiHoBBIE cBOMiCcTBA yacTul. BosHel ne bpois. [Jnvnaa BosHbl e bpouns u
pasMepsl 00JIaCTH JIOKATM3AIUH JIBHXKYIIIEHCS YaCTHIBI. KopnyckymnsipHo-
BOJIHOBOM ayanu3Mm. Jludpakius 2IeKTPOHOB Ha KpUCTaJlIaX.

Crneunduka nsmepenuii B Mukpomupe. COOTHOIIEHUST HEOTIPEEIEHHOCTE
I'eiizenbepra.

TexHu4eckne YCTpPOCTBA M TEXHOJOTMYECKUE IPOLIECCHI: CHEKTPOMETD,
dotornemenT, GOTOJATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHeYHasi Oartapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanue 3akoHOB BHenIHEro ¢hoTodddexra.

HccnenoBanne 3aBUCUMOCTH  CONPOTUBICHHUS  MOJYIPOBOJAHUKOB  OT
OCBEILIEHHOCTHU.

Ceetoguo.

Conneunas Oartapest.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosHuo# [Inanka Ha ocHOBE uccienoBanus gotodddexra.

NccnenoBanne 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHHUS.

Tema 2. @u3uxka amoma.

OnbITHI MO KUCCIIEIOBaHKIO CTpoeHus aroMa. [InanerapHas Mozienb atoMa
Pezepdopna.

[Moctynarsl bopa. U3nyuenue u nornoienre GOTOHOB MpU MEPEXOAE aToma ¢
OJIHOT'O YPOBHS SHEPTUU Ha JPYTroil.



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHUYecKHue yCTpOUCTBA U TEXHOJIOTHYECKHUE IIPOLECCHI: CIIEKTPAJIbHBIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mogpens onbita Pezepdopaa.

HaGmonenne nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETUMKA HOHUZUPYIOIINUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne ciekTpa pa3peKEHHOr0 aTOMapHOro BOAOPOAA U UBMEPEHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 31eMEHMAPHBLIX YACHUY,.

Hyxknonnas monens sapa ['eiizen6epra—Banenko. 3apsina sapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTH. Anbda-pacnaj. DISKTPOHHBINA U MO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH pPaJMOAKTUBHOIO pacnaaa. PaanoakTUBHBIE HM30TONBI B IPUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4Y€HHUs. BiusHHE paJMOaKTUBHOCTH HA >KUBBIE
opranu3Mebl. EcrecTBennbit hoH uznydenus. Jlozumerpus.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledexT macchol aapa.

Snepubie peakiuu. Jlenenue u cuntes siaep. SAnepusie peaktopsl. [Ipobiemsl
YIPABISIEMOI0 TEPMOSIEPHOTO CUHTE3a. DKOJIOTUYECKUE aCIIEKThl Pa3BUTHUSA
SIAEPHOU YHEPTETUKH.

Mertozpl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHbIX YACTHII.

dyHaaMEeHTaJIbHbIE B3aUMOJICUCTBUS. baprOHbI, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®usuka 3a npeaenamu CtanaapTHOM Moaenu. TéMHas MaTepus U TEMHas
JHEprus.

EnunctBO (hrzmdeckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTHMYECKHUE MPOLIECCHI: TO3UMETP, KaMepa
Bunbcona, sAepHBI peakTop, TEPMOSACPHBIN peakTop, aTomMHas OomoOa,
MarHUTHO-PE30HAaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (pOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3yuenue norioiieHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



Drtansl pa3BUTHS aCTpOHOMUU. [I[puKIIagHOE U MUPOBO33PEHUECKOE 3HAUEHUE
acTpoHoMuH. lIpuMeHUMOCTh 3aKOHOB (DU3UKH I OOBSCHEHUS IPUPOIBI
KOCMHYECKUX 0OBEKTOB.

MeToibl aCTPOHOMUYECKUX UCCIeI0BaHUNA. COBPEMEHHBIE ONITHYECKUE
TEJIECKOIIbI, PAJNOTENECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUS.

Bun 38é3qH0r0 Heba. Co3Be3aus, IpKue 3BE3/bl, INIAHETHI, UX BUAUMOE
JBH>KCHUE.

CosniHeuHast cucTema.

Counnue. ConHeunasi akTuBHOCTb. VcTounuk sHepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMmmMma «CeKTpaibHbIN KJIacC —
CBETUMOCTB». 3BE3/bl TJABHOM MOCIEAOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3] TJIAaBHOW MOCJIENOBATEIbHOCTH. BHYyTpeHHee CTpoeHue
3BE31. COBpEMEHHBIEC MPEJCTABICHUS O MPOUCXOXKACHUU U 3BoJonuu ColHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii [TyTe — Hama ['amaktuka. Ilosnokenue m auxenne CosiHia B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B siApax
rajakTHK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa00ma. Pazberanue rajakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iieMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3gHOr0 Heba HEBOOPYKEHHBIM TJIA30M C HCIOJIH30BAaHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUN JIJIST OTPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 00BEKTOB
HAa KOHKPETHYIO JaTy: OCHOBHbIE co03Be3nusi (CeBepHOro mnoJiymiapus U spKue
3BE3/BI.

Ha6monenus B Teneckorn JIyHbI, TUIaHET, TYMAHHOCTEH | 3BE3HBIX
CKOILICHUH.

DuU3YeCKUH MPAKTHKYM.

Crioco6b1 u3Mepenus (PU3NYeCKUX BEIMUUH C UCTIOIH30BAHUEM aHATIOTOBBIX U
U (QPOBBIX U3MEPUTETBHBIX TPUOOPOB 1 KOMIIBIOTEPHBIX JATYMKOBBIX CUCTEM.
AOCOIIOTHBIE M OTHOCUTENBHBIC TOTPEITHOCTA U3MEPEHUN (PU3NUECKUX BETUUHH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne  KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
¢u3nuecknx BENWYMH, TPOBEPKAa NPEIJIOKEHHBIX THMOTe3 (BbIOOp W3 pador,
ONIMCAaHHBIX B TEMAaTUYECKUX paszenax «Y4eHNYEeCKun
AKCIIEPUMEHT, JIA0OPATOPHBIE PAOOTHI, MPAKTUKYM) ).

O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3liesioB Kypca «MexaHukay,
«MonexynspHas Qu3nuKa U TEpMOJUHAMUKA», «NEKTpoaAuHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CIENHAIBHOW TEOPUM OTHOCUTENBHOCTH», «KBaHTOBas
puznkay», «3I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponr ¢usuku u acTpOHOMHUHM B HKOHOMHMYECKOM, TEXHOJOTMYECKOMH,
COLIMAJILHOM M 3TUYECKOU cepax NeaTeTbHOCTH YEIOBEKa, pOJib U MECTO (DU3UKU
U aCTPOHOMMH B COBPEMEHHOW HAay4YHOM KApTUHE MUpPA, 3HAUYCHUE ONMCATEIILHOM,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENIbHOH W  NPOTHOCTHYECKON  (yHKUUH
¢duznueckoi Teopuu, posib HU3NUECKON Teopur B (HOPMUPOBAHUU MPEICTABICHUN
0 ¢u3MUecKON KapTHUHE MUPA, MECTO (PU3UYECKOM KapTUHBI MUpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 kjacce
OCYLIECTBIISIETCS. ¢ YUYETOM COAEPIKATEIBbHBIX MEKIIPEAMETHBIX CBSI3€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nonamus, C64A3aHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ0
no3HaHuA: ABJICHHE, HAY4YHBIM (akT, TUnore3a, (pu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJEHUE, OJKCIEPUMEHT, MOJIETUPOBAHUE, MOJENb, H3MEpPEHHE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, U] poBast 1abopaTopHsL.

Mamemamuka: penieHUE CHCTEMBl YpPaBHEHHMH. TpHUrOHOMETpHUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIMH Ha OCU KOOPJMHAT, CJIOKEHHUE BEKTOPOB.
[IpousBoanble 3nemMeHTapHBIX (pyHKkuuH. I[IpuzHaku noaoOMs TPEYroJbHUKOB,
ompeiesIeHUE TUIONIAAU TUIOCKUX GUTyp U 00bEMa Tel.

Buonozua: >nextpuueckue SBICHUS B JKUBOM Mpupone, KojedaTeabHbIe
JIBWKEHUS B JKMBOW MPUPOJE, 3SKOJOTMYECKHE PHUCKM IPU IPOU3BOJCTBE
NIEKTPOAHEPTUH,  IEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasi JIMArHOCTMKAa B MEIMIMHE, ONTHYECKHE SBICHUS B >KHBOMU
IIPUpPOJIE.

Xumusa: CTpOCHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
TEJI, MEXaHU3MbI 00Pa30BaHUS KPUCTAIIMUECKON PEeIIETKH, CIIEKTPaIbHbIN aHAIN3.

T'eozpaghun: wmarnuTHBIE TIONIIOCA 3€MJIM, 3a&J€KW MAarHUTHBIX Py,
doTochEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHNE MTOCTOSTHHBIX MAarHUTOB, AIIEKTPOMAarHUTOB,
ANeKTpoABUraTeNlb SIkoOH, TeHepaTop MEPEMEHHOI0 TOKAa, MHIYKLUMOHHAs Ieyb,
JVMHUN D3JIEKTpoIepeaad, dJIEKTPOABUraTeb, paaap, paguonpUuEMHUK, TEIEBU30D,
anteHHa, TteiepoH, CBY-meub, ynpTpa3BykoBas [HAarHOCTHKAa B TEXHHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHAs Oarapesi, CIyTHUKOBBIE
MIPUEMHHKH, SIICPHAsL SJHEPTETUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHA.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA I[TPOT'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUAIIMYHOCTHDLIE
PE3VJIbTATDI

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJbTaTbhl OCBOCHUsSI ydeOHOro mnpeamera «Duszukar
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTh 00YYaIOMIUXCS PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMON I[IEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHUX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, pacCUIMpPEHUE >XU3HEHHOTO
ONbITa U OMbITA AEATEIBHOCTHA B MPOLECCE PEANM3ALMN OCHOBHBIX HAIPABICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCJIC B YACTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

«c(hOPMUPOBAHHOCTD IPAKTAHCKON MO3UIIMU 00YJAIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHUCKOTO OOIIECTBA;

o[IPUHATHE  TPATUIMOHHBIX  OOIIECUETIOBEYECKUX T'yMAaHUCTUYECKUX M
JNIEMOKPATUYECKUX [IEHHOCTEM;

eTOTOBHOCTHh BECTH COBMECTHYIO JEATEIBbHOCTh B MHTEpECaxX I'PaKIaHCKOIO
oOmecTBa, Yy4yacTBOBaTb B CaMOYIpaBJIeHHHM B 00pa3oBaTEIbHOU
Opra”Hu3anuy;

eyMEHHE B3aMMOJIECTBOBATh C COLIMATIbHBIMU MHCTUTYTAMH B COOTBETCTBUU

¢ UX QYHKIMSIMU ¥ Ha3HAYCHUEM;

eTOTOBHOCTH K TYMAaHUTAPHOMN U BOJIOHTEPCKOU JIESITEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:
«c(hOPMUPOBAHHOCTD POCCUHCKOU IPaXIaHCKOMN WJICHTUYHOCTH,
NIaTPUOTU3MA;
*[ICHHOCTHOE OTHOLIEHUE K FOCYAaPCTBEHHBIM CUMBOJIaM, JOCTHUKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHUKE.
AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
«C()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHUS;
«CIIOCOOHOCTD OIIEHUBATh CUTYAIMIO U IPUHUMATH OCO3HAHHBIC PEIICHMS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M IEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTU YYEHOTO;
*OCO3HAHME JTUYHOTO BKJIaJa B TIOCTPOCHHE YCTOMYUBOTO OYAYIIETO.
ICTETHYECKOr0 BOCIIUTAHUSA:
eOCTETHUYECKOE OTHOLICHWE K MHPY, BKJIIOYAsS OCTETUKY HAy4YHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOUN HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



eHTEPEC K PA3IUYHBIM cdepaM NTpoPecCHOHATBHON NESTEIBLHOCTH, B TOM
Yyucji€ CBSI3aHHBIM C (U3UKOM U TEXHHKOH, YyMEHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp Oyayiel nmpodeccun U pearn3oBbIBaTH COOCTBEHHbIC
KU3HEHHBIC TUIaHbI;
eTOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U caMOOOPa30BaHUIO B 001aCTH
(bU3UKHM HA TPOTSHKEHUU BCEH JKU3HU.
IKOJOTMY€CKOT0 BOCTIMTAHUSA:
«C()OPMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, OCO3HAHHUE I100aTbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;
IIJJTAHUPOBAHUE U OCYLIECTBIICHUE ICUCTBUM B OKPYKAIOIIIEH CPEAE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;
epACIIUPEHHE OTBITA JEATSIBHOCTU SKOJOTUUECKON HAMPABICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PU3HKE.
HEHHOCTH HAYYHOI'0 MO3HAHMS:
«c(hOPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;
¢OCO3HAHWE IICHHOCTH HAy4YHOU JeATEeIbHOCTH, TOTOBHOCTh B TIpoOIIecCe
U3y4deHus (PU3UKU OCYIIECTBIATh MPOCKTHYI0 M HCCIEIOBATEIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
eCAMOCTOSITEIHHO  (DOPMYJIMPOBATh W aKTyaJW3UpOBaTh  IMPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
*OIIPENICIIATH [IETN IeATEITHbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUH HX
TOCTH)KCHUS;
eBBISIBSITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  PacCCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
epa3pabaThIBaTh TUIAH PEHICHUS TPOOIEMBI C YUETOM aHAIH3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
eBHOCHUTh  KOPPEKTHUBBI B  JIEATEIBHOCTH, OIICHMBAaTh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATETHHOCTH;
eKOOPAMHUPOBATh W  BBIMOJHATH PpabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
epa3BUBATh KPEATUBHOE MBITIUICHUE MIPU PEIICHNUN KU3HEHHBIX MPOOIIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUCBBIMH IMOHATUSIMH H METOJaMHU
bu3nYeCcCKON HAYKH;



eBJIAJICTh HABBIKAMHU YUEOHO-UCCIEAOBATEIBCKONW M MMPOCKTHOU JCSITEIIEHOCTH
B 007acTu (PU3HMKHU, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIBHOMY
MOWCKY  METOAOB  pEmIeHHs  3adad  (PU3WYECKOTO  CONep KaHws,
MIPUMEHEHUIO PA3TUYHBIX METOIOB MTO3HAHUS,

eBJIAJICTh BHUJAMHU JEATCIBHOCTH TIO TIOJYYCHHIO HOBOTO 3HAHUA, €0
WHTEPIIPETAIINH, TPEOOPA30BAHHIO U PUMECHECHHIO B PA3JIMYHBIX YUSOHBIX
CUTyallusX, B TOM YHCJIC TIPH CO3JaHHMHM YYCOHBIX MPOCKTOB B 00JACTH
buzuky;

eBBISIBJISITh TIPUYUHHO-CJICACTBEHHBIC CBS3M W aKTyaJu3WpOBaTh 3ajady,
BBIIBUTATh THUIOTE3y €€ penieHus, HaxOAUTh AapryMEHTBl IS
JI0KA3aTeIbCTBA CBOMX YTBEPXKICHUMU, 3a/JaBaTh MapamMeTpbl U KPUTECPUU
pEIICHHSI;

*QHAJIM3UPOBATH IIOJIYYCHHBIC B XOJI€ pEIICHUS 3aJayd  pe3yiIbTaThl,
KPUTHYECCKH OICHUBATh X JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MCHCHHE B
HOBBIX yCIIOBUSX;

*CTaBUTH U (POPMYJIUPOBATH COOCTBECHHBIC 3a]]a4H B 00pa30BaTCIIBHON
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

eJIaBaTh OIICHKY HOBBIM CUTYAIIHsIM, OLICHUBATh MPUOOPETEHHBIN OIIBIT;

eyMETb MEPEHOCUTH 3HAHUS 110 PUBHUKE B MIPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

eYMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEAMETHBIX 00JIacTel;

*BBIJIBUTATh HOBBIE UJIEH, MIPEJIaraTh OPUTHHAIIbHBIE TTOJX0/IbI U PEIICHUS;

eCTaBUTH IPOOJIEMBI U 33]1a4H, TOMYCKAIOIINE aTbTEePHATUBHbBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

eBJIA/ICTh HaBBIKAMU TOJy4YEeHUS MHGOPMAIUU (PU3NYECKOTO CONEPIKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIATH TIOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HMHTEPHpEeTaluio MHGOPMAIMHU Pa3TUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

*OIICHUBATH JIOCTOBEPHOCTH WH(MOPMAITUY;

oHICTIONIb30BATh  CPEACTBA WH(MOPMAIMOHHBIX M  KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B PEHICHUHM  KOTHUTUBHBIX, = KOMMYHUKATHUBHBIX U
OpraHW3allMOHHBIX 3aJlad C COOJIIOJICHHEeM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKA O€30MacHOCTH, TUTHEHBI, PECypCOCOEPEKECHUS, MPABOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

eCO3/1aBaTh TEKCTHl (PU3MUECKOTO COJAEpNKaHUS B PA3IMYHBIX (opmaTax C
ya€TOM Ha3zHadeHUs WHPOPMAIMK U TEICBOW ayJAUTOPHUH, BBIOUpAS
ONTUMAJIbHYIO (POpPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBeEPCcAIbHbIE YUeOHbIe 1eiicTBUSI:



eOCYIIECTBIIATh OOILIEHWE Ha ypoKaXx (U3UKK U BO BHE-YPOUHOI
NEATEIbHOCTH;

epaCliO3HABaTh  NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalud M  CcMAr4aTh
KOH(DJIUKTBIL;

epa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIIOIb30BaHUEM
A3BIKOBBIX CPEJICTB;

*[IOHMMATh U HUCHOJb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHAUBUIYAIBHOM
paboThI;

eBBIOMpATh TEMATUKY U METO]Ibl COBMECTHBIX IEUCTBUI € yUETOM 00IIKUX
MHTEPECOB U BO3MOKHOCTEM KaKI0T0O WIeHa KOJUIEKTUBA;

e[IDUHUMATh  LEIM COBMECTHOW JIESITENBHOCTH, OpPraHW30BBIBATH U
KOOPIMHUPOBATh JEHUCTBUS N0 €€ JOCTH)KEHHUIO: COCTABJIATh IUJIAH
JEUCTBUM, pacnpesleisiTh POJik ¢ y4ETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
PE3yNbTaThl COBMECTHOM pabOThI;

*OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJOr0 yYaCTHHKA KOMaH/bI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

e[IpE/IJIaraTh HOBBIE MMPOEKTHI, OLICHUBATH UAEU C MTO3ULIMU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

*OCYILECTBIIATh IO3UTHUBHOE CTPATETMYECKOE TMOBEACHHE B Pa3IMYHBIX
CUTyallUsiX, TMPOSIBISTH  TBOPYECTBO M  BOOOpakeHHE,  OBIThH
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIEe NeHCTBHS
Camoopranusanus:

eCAMOCTOSITEILHO OCYIIECTBISAITh MO3HABATEIbHYIO JEATEIHHOCTh B 00JIACTH
(U3UKH U aCTPOHOMUH, BBISBIISATH POOJIEMBI, CTABUTh U (POPMYITHUPOBATH
cOOCTBEHHBIE 3a/1a4H;

*CaMOCTOATEIBHO COCTABJIATH IUIAH PELICHUS PACUYETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJIHEHUS MPAKTUYECKONW pabOThI ¢ y4ETOM UMEIOIIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOYTCHHI;

*/1aBATh OLIEHKY HOBBIM CUTYallUsIM;

epACHIUPSITh PAMKH y4€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHUI;

eJI€JIaTh OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €Tr0, OpaTh Ha ceds
OTBETCTBEHHOCTb 34 PEILIECHHUE;

*OLICHUBATh MPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (OPMUPOBAHUIO U TMPOSBICHUIO HPYAULMU B 0OJACTH
(GU3UKHU, TOCTOSTHHO TOBBIIATH CBOW OOPA30BATENBHBIA W KYJIbTYPHBINA
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AEATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh  HAaBBIKAMU  [IO3HABaTENbHOW  pediekcuu Kak  OCO3HAHUS
COBEPIIAEMBIX JEUCTBUN U MBICIUTENIBHBIX IIPOLIECCOB, UX PE3YJIHTATOB U
OCHOBaHMU;
HICTTI0JIH30BATh MPUEMBI peIICKCHUHU JIJIsl OLIEHKH CUTYyaIll1, BEIOOpa BEPHOTO
pelieHus;
eYMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIEHUS 110 UX
CHIKCHHUIO;
e[I[PUHUMATh MOTUBBI U APTYMEHTHI IPYTUX [PHU aHAIU3E PE3YJILTATOB
JIEATEIILHOCTH;
e[IpUHUMATH c€0sl, TOHNUMAasi CBOU HEIOCTATKH U JJOCTOMHCTBA;
e[I[PUHUMATh MOTHBBI U APTYMEHTHI IPYTUX MIPU aHATIM3E PE3YJIbTATOB
JIEATEIIbHOCTH;
eIIPU3HABATH CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.
B mpouecce noCcTHKEHHS JTUYHOCTHBIX PE3YJILTATOB OCBOEHHS IPOrPaAMMBI 10
buzuke IS YpOBHS CpeIHEro oOmero ooOpa3oBaHHMs y OO0y4YaroIIUXCs

COBEPIIICHCTBYETCS AMOITMOHATBHBIN HUHTEJUICKT, MIPEATOJIaratoIuiz
c(hOpMHPOBAHHOCTH:
¢CaMOCO3HAHMS, BKJIFOYAIOIIIETO CIIOCOOHOCTD MOHUMATh CBOE

HMOIIMOHAIILHOE COCTOSIHUE, BUETh HAMPABICHUS PAa3BUTHS COOCTBEHHOMN
AMOITMOHAILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

eCAMOPETYJIUPOBAHMS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE HPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEICHHUE, CIIOCOOHOCTH AJaNTHUPOBATHCS K
AMOIIMOHATFHBIM HU3MEHEHUSIM M TPOSBISTh THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

eBHYTPEHHEW MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIXKCHUIO 1IeNId U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE IEHCTBOBATH, MCXOJs W3
CBOUX BO3MOKHOCTEH;

eOMITATHH,  BKIIOUYAIONMIEH  CHOCOOHOCTh  MOHMMATh  AMOIMOHAJIBHOE
COCTOSIHUE JPYTHX, YYHUTHIBaTh €ro TMpPHU OCYIICCTBICHHH OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

eCOIMANIBHBIX ~ HABBIKOB,  BKIIOUAIONMIUX  CIIOCOOHOCTH  BBICTPAWBAThH
OTHOMICHUS C JAPYTHUMHU JIOJbMH, 3a00TUTHCS, MPOSBISATH HHTEPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K xonmy oOyuenus B 10 knacce npeiMeTHbIE Pe3yJIbTaThl HA YTIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUIUXCS YMEHUM:
e[IOHUMATh  pPOJb  (PU3UKK B  SKOHOMHYECKOH, TEXHOJIOTHYECKOM,

AKOJIOTUYECKOM, COLUMaNbHOM UM  ATUYECKOU cepax AesATETbHOCTH
YeJIoBeKa, POJb U MECTO (PU3UKU B COBPEMEHHON HAYYHOU KapTHHE MHpA,
3HAUEHUE OIMMCATEIbHON, CHUCTEMATU3UPYIOLEH, OOBSICHUTENBHOU U
OPOTHOCTUYECKOW  (PyHKIUH  (U3MYECKOW TEOpUM  — MEXaHHKH,
MOJICKYJISIPHOM (DU3UKH M TEPMOJUHAMUKH, POJb (DU3NUYECKON TEOpUHU B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

epa3IMYaTh yCIOBUSI MPUMEHUMOCTH MoJieNield (PU3NUEeCKUX TeJl U MPOIECCOB
(sBJIEHMIT): MHEpIHMANIbHAS cucTeMa OTcuéra, abCOJIOTHO TBEPAOE TEIO,
MarepuajgbHas TOYKa, PABHOYCKOPEHHOE JIBM)KEHUE, CBOOOHOE MaJICHHE,
abcoyitoTHO yripyras jaedopmaius, aOCOIMIOTHO yHpyroe W abCOIIOTHO
HEYIIPYro€ CTOJIKHOBEHUS, MOJEIM Trasza, >KUIAKOCTH M TBEPIOIO
(KpUCTaJUTMYECKOTO) TeJa, UICaIbHBINA T'a3, TOYCUHBIN 3apsjl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

epa3MyaTh YyCIOBUS (CpaHUIBI, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, TMOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIBHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

*QHAJIM3UPOBATH U OOBICHITH MEXAHUYECKHUE TIPOLIECCHI U SIBICHHUS,
UCIIOJIb3YSl OCHOBHBIE TTOJIOKEHHS Y 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO JIBIKEHHUSI, POPMYIIbI KHHEMATUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, IpeoOpazoBanus ["anumies Ajig CKOPOCTU U TIepeMEIICHHS,
3akoHbl HbIOTOHA, TpPUHUMI  OTHOCUTENbHOCTM ['anmmiies, 3aKoH
BCEMHUPHOTO TATOTEHUS], 3aKOHBI COXPAHEHUS UMITYJIbCa U MEXaHUYECKOU
SHEPTUH, CBA3b PAOOTHI CUJIBI C U3MEHEHUEM MEXaHHUUECKOU SHEPTHH,
YCIOBUSl  paBHOBECHUsS TBEPAOTrO Tejla), IpHU ITOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPAKCHHE 3aKOHOB, YKa3bIBATh
yCIIOBUS IPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3oBanuii ['anues,
BTOPOT'O U TPETHErO 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMITYJIbCA U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTCHUS;

*aQHAIM3UPOBATh U OOBSICHATH TEIIOBBIE MPOLECCHl U SIBICHUS, UCIONb3YS
ocaHoBHble mojokeHns MKT wu 3akoHBI MONEKyIsIpHOW GU3UKH U
TEpPMOJAMHAMUKHU (CBSI3b JIaBJICHUS MJACAIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM DJHEPIrHed TEIUIOBOTO JBWXEHHUS W KOHLEHTPALMEH €ro
MOJIEKYJ, CBSI3b TEMIEPATypbl BEIIECTBA CO CPEAHEW KWUHETHYECKOU
SHEPrUeu TEIJIOBOIO JBMIKEHUS €T0 YaCTHL, CBSI3b JABICHUS WICAIBHOTO
raza C KOHIICHTpAIME MOJIEKYJT M €ro TEeMIIepaTypoi, ypaBHECHHUE
MenpgeneeBa—Kianeiiposa, TnEpBbId  3aKOH TEPMOIAMHAMUKH,
3aKOH



COXpaHEHHMsI SHEPruu B TEIUIOBBIX MpoIleccax), MPU STOM HCIOJIb30BAThH
MaTeEMaTH4ECKOE BBIPAXKEHHE 3aKOHOB, YKa3bIBaTh YCIOBUSA
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

*aQHAIN3UPOBATH U OOBACHATH DJICKTPUUECKUE SIBJICHUS, UCTIOJIb3YysI OCHOBHBIE
MOJIOKEHUSI W 3aKOHBl  DJICKTPOJMHAMUKHM  (3aKOH  COXpaHCHHS
AIEKTPUYECKOTO 3apsija, 3akoH  KynoHna,
MOTEHIMATBHOCTh JJIEKTPOCTATUYECKOTO TMOJIsA, MPUHIHUII CYNEPHO3UIUU
AJEKTPUYECKUX TOJIEH, TPU ATOM YKa3blBash YCJIOBUS NPUMEHUMOCTHU
3akoHa Kynona, a Takke NpakTUUYECKH Ba)KHbIC€ COOTHOIIEHHMS: 3aKOHbI
Oma g ydacTka Uenu W JJIg 3aMKHYTOM JJIEKTPUUYECKOW IENH, 3aKOH
Hxoyns—Jlenna, npaBuna Kupxroda, 3akonsl @apajes 1J1s1 JIEKTPOIN3a);

eONMUCHIBATh (HU3UYECKUE TIPOLIECChl U SBJICHUS, HCIOJB3YS BEIWYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CHUIIA,
MOMEHT CHWJIbl, [IaBJI€HUWE, TOTCHIUAIbHAS DHEPrusi, KUHETUYECKas
JHEPrusi, MEXaHWuyeckass SHeprus, padoTa CUJIbI, IEHTPOCTPEMHUTEIHHOE
YCKOpEHHE, Cuiia TAKECTH, CWjia YIOPYTOCTH, CHJIA TPEHHUS, MOIIHOCTD,
DHEPrusl B3aUMOJICHCTBUS Tela C 3emiiéid BOMM3M €€ IMOBEPXHOCTH,
SHEprusi ymnpyro gedopmaiid MPYKUHBI, KOJUYECTBO TEILIOTHI,
abcomoTHas TeMmreparypa Tena, paboTra B TepMOAMHAMHUKE, BHYTPEHHSS
SHEPrus UACAIBHOIO OJHOATOMHOIO Ta3za, paboTa HAeaJbHOrO rasa,
OTHOCHUTENIbHAsl BIAXHOCTh Bo3ayxa, KIIJ[ wumeampHOro TEmioBOro
JNBUTATENIS; DIIEKTPUUYECKOE T0JIE, HANPSKEHHOCTh 3JIEKTPUUECKOT O IMOJ,
HAIpPSOKEHHOCTh MOJII TOYEYHOTO 3apsia WM 3apsHKEHHOIro Iapa B
BaKyyM€ M B JMBJIEKTPUKE, NOTEHIMAN 3JIEKTPOCTATUYECKOTO OIS,
pa3HOCTh  MOTEHUUANIOB, JJEKTPOABMKYIIAs  CHJIA, CWIa  TOKa,
HaIpSKEHWE, MOIIHOCTh  TOKa,  JJIEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTUBIECHUE YYacTKa LENH C IOCIEAOBATENbHBIM H
NapaJuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHS IEKTPUUECKOTO OIS
KOHJICHCATOpa;

*00BSCHATH OCOOCHHOCTH MPOTEKaHUST (U3NYCCKUX SBICHUN: MEXaHUYECKOE
JIBH>KEHUE, TEIUIOBOE JBM)KEHUE YACTHUI] BELIECTBA, TEINIOBOE PAaBHOBECHE,
OpoyHOBCKOe  nBIKeHue, 1udPy3us, uUcCMapeHue, KUMCHUEe U
KOHJICHCAllMs,  IUIABJICHUE W  KPUCTAIUIM3ALIMA,

HaIIPaBJICHHOCTH TEIUIONEPEIayH, AIEKTPU3ALUS TET,
SKBUIIOTEHIHAIIBHOCTD MMOBEPXHOCTH 3aPS)KEHHOTO MPOBOIHUKA;
oIIPOBOJINTH WCCJICIOBAHWE 3aBUCUMOCTH OJHOU (PU3NYECKON BETUYHHBI OT
OpYrol C  UCIOJb30BAHUEM  MPSIMBIX  M3MEPEHUN, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3YyJbTaThl MOJTYUYECHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BUAE TpadUKOB C Yy4ETOM



aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHUH, JIeJaTh BEIBOIBI IO pe3ybTaTaM
WCCIICIOBaHMS;

o[IDOBOJUTh KOCBEHHBIC H3MEPEHUs (UINYECKUX BEIUYHMH, OPU ITOM
BBIOMPATh ONTUMAIBHBIA METOJ W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;

o[IPOBOJUTH OMBITHI TIO0 MPOBEPKE MPEIIONKECHHONH THUIIOTE3Bl: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh SKCIIEPUMEHTAIFHYIO YCTAaHOBKY, aHATU3UPOBAThH
NOJyYeHHBIE PE3yabTaThl W JeNIaTh BBIBOJ O CTaTyce MPeaoKEHHON
THITOTE3BI;

¢COOIIIO/IATh TIpaBHJIa 0€30MacHOr0 TPyAa MpPU MPOBEICHUU UCCIICTOBAHHUN B
pamMkax  y4eOHOTO  OKCIIEPHUMEHTa,  MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEILCKOM M TMPOEKTHON JEATEIHHOCTH C HWCIONIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

epelIaTh pacuéTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESBHO 3a/IaHHOM
¢u3nYecKoll MOJENbIO: Ha OCHOBAHHWM aHAIHM3a YCIOBUS OOOCHOBBLIBATH
BBIOOp (U3MYECKOW MOJENH, OTBeUalmeld TpeOoBaHUSIM 3ajadu,
NPUMEHSATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH ¥  IOCTYJaThl
GU3NYECKUX TEOPU TpPH HUCIOIB30BAHUM MAaTEMaTHYECKHX METOOB
peleHus 3a7a4, IPOBOAUTH PacuéThl HA OCHOBAHUN MMEIOIINXCS JaHHBIX,
aHAJM3UPOBATh PE3YJIbTAaThl M KOPPEKTHPOBATH METOIBI PELICHUS C
y4ETOM TOTYYEHHBIX PE3yJIbTaTOB;

epelaTh Ka4yeCTBEHHBIE 3a/1aui, TpeOyIolue MPUMEHEHNS 3HAHUN U3 Pa3HbIX
pa3znenoB Kypca (U3MKH, a TakKe HWHTErpali 3HAHUW U3 JPYTHX
IpPEAMETOB E€CTECTBEHHO-HAyYHOTO IIMKJA: BBICTPAUBATh JIOTHUECKYIO
IETI0YKY PACCyXKICHUH C OMOPON Ha M3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

oHICIIONIB30BATh  TEOPETUYECKHE 3HAHHMA s OOBSCHEHHS OCHOBHBIX
NPUHIUIIOB pabOThl U3MEPUTENIBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOIIECCOB;

[IPMBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYXAIOIIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHUH;

*aHAJIM3UPOBATh U OLEHUBATH MOCJIEACTBUSA OBITOBOM M MPOU3BOJICTBEHHOM
JESITEIbHOCTH YeNIOBEKa, CBA3aHHON C (PU3MYECKHMMM MPOLIECCaMU, C
MO3UIMNA 3KOJOTMYEeCKON 0€30MacHOCTH, MPEACTABICHUIN O pallMOHAIEHOM
IPUPOJOTNIONB30BAHUM, a TAKXKE Pa3yMHOM HCIOJB30BAaHUU JOCTHXKEHUN
HAyKM M TEXHOJOTMHA Ui JajdbHEWIIEro pa3BUTHUS YEIOBEUYECKOTO
o01IecTBa;



o[IPUMEHSTh PA3IUYHbIE CHOCOOBI PadOThl ¢ HHPOpManHUed (QUINIECKOTO
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUM, MPU 3TOM HCIOJIB30BaTh COBPEMEHHbIE WH(OPMAIIMOHHbBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepabOTKU M MpeAbsSBICHUS Y4YeOHOU U
HAYYHO-TIONMYJISIPHON MH(OpMAIMK, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uHpOpMaILMK, TOJYYEHHOW U3 pa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJy4yaeMylo HWHGOpMAlMI0 U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHUM, TaK U HA OCHOBE
aHaIKM3a UCTOYHUKA UHPOpPMALIUK;

o[IPOSIBIISITh OpraHu3allMOHHbIE u NO03HABATEIbHBIC yMEHUS
CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUU B
IPOLIECCE BBINIOJHEHUS MPOEKTHBIX U y4eOHO-HUCCIIeIOBATENBCKUX pa0OT;

epaboTaTh B IPyMIie C UCTIOTHEHUEM PA3JIMUHBIX COL[UANBHBIX POJICH,
IUTAHUPOBATH PAOOTY IPYIIIbI, PAIIMOHATBHO PACTIPEACNSTh IEATETbHOCTD
B HECTaHAAPTHBIX CUTYaIUsX, aIEKBATHO OLIEHUBATH BKJIAJ KaXJI0r0 U3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

e[IPOSIBIISAITH MOTUBALIMIO K Oy y1iel mpodeccCuoHaIbHON AESTENbHOCTH O
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO POPUIIS.

K xoniy oO6yuenus B 11 knacce nipeIMETHbIEC PE3YNIbTATHl HA YIITYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

o[IOHUMATh POJIb (QU3UKUA B IKOHOMHUYECKOU, TEXHOJOTUYECKOH, COIMAIbHON
U ATUYECKOU cdepax NesTeIbHOCTH 4YeJOBEeKa, pojib U MECTO (PU3MKHU B
COBPEMEHHOW HAaYyYHOW KapTHUHE MHPA, POJIb ACTPOHOMHUHU B MPAKTUYECKON
JESTEIHHOCTH YENIOBEKA U JaJbHEHIIEeM HayYHO-TEXHUYECKOM pa3BUTHH,
3HAYCHHUE OIKMCATCIILHOW, CHCTEMATU3UPYIOIIeH, OOBICHUTCIHHON W
IPOTHOCTUYECKOW (DYHKIMNA (DU3NYECKOW TEOPUU — DJIESKTPOIUHAMHUKH,
CHEIUATbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAaHTOBOW (U3HUKH, POIb
¢usnueckorr Teopun B (GHOPMHPOBAHWU MPEACTABICHUNA O (PU3NUIECKON
KapTUHE MHpa, MECTO (U3MUECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPO/IE;

epa3NINyaTh yCIOBUS MPUMEHUMOCTH Mojeliel (U3UUEeCKUX Tel M MPOIECCOB
(sIBJIEHUI): OJJHOPOJIHOE DJIEKTPUUYECKOE W OJHOPOAHOE MAarHUTHOE MOJIs,
rapMOHUYECKHE KOJEeOaHUs, MaTeMaTUYECKUH MAasATHHUK, WACaTbHBIM
IPYKUHHBIHA MasiTHUK, rapMOHUYECKHUE BOJIHBI, UJeaabHbIN
Kosie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIEJIEH aTOMa, aTOMHOTO S/ipa U
KBAaHTOBOM MOJICIN CBETA;

epa3iuyaTh yCIOBUS (CpaHULbI, OOJACTH) NPUMEHUMOCTH (PU3MUECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCIIOJB30BaHUS YaCTHBIX 3aKOHOB;



*QHAIIM3UPOBATh M OOBICHITH DIICKTPOMArHUTHBIC TPOIECCHI M SBICHUSA,
WCIIOJIB3YSI OCHOBHBIC TIIOJIOKEHUS ¥ 3aKOHBI JJICKTPOJWHAMUKH U
CIEIUATbHOW  TEOPHUH  OTHOCHTEIBHOCTH  (3aKOH  COXpaHEHUS
AIIEKTPUYECKOTO  3apsga, cwia Awmmepa, cwmina JlopeHma, 3akoH

DJICKTPOMArHUTHOM  HMHAYKIIWH, [PABUIIO Jlenna, CBSA3b
OJIC caMOMHAYKIUM B BJEMEHTE JJIEKTPUUECKOMW LEMH CO CKOPOCTHIO
U3MEHECHUS CUJIBI TOKA, MOCTYJAaThI ClielIMaIbHOM

TEOPUU OTHOCUTEILHOCTH DUHIITEIHA);

*QHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOLIECCHI U SIBJICHUS, UCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOW  ¢u3uku  (ypaBHeHHME DWHINTEHHa  AJiA
dororddexra, mepBBIi W BTOpOH mocTynaaTel bopa, mnpuHUUI
COOTHOILIEHUs HeomnpeaenéHHocTel ['elizenOepra, 3aKOHBI COXPAHEHUS
3apsI0BOTO U MAacCOBOTO YMCEN M SHEPTrUd B SACPHBIX PEaKIMsIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

*OIUCHIBATh (DU3MYECKUE TMPOIECChl W SBJICHUS, MCMOJIb3Yys BEIMYUHBIL:
HANPsHDKEHHOCTD AJEKTPUYECKOTO MOJIsA, MOTEHIIMAT 3JIEKTPOCTATHIYECKOTO
MoJisl, pPa3HOCTh TOTEHLHUAJIOB, JJEKTPOJABIKYINAS CUJa, WHIYKIUSA
MarHUTHOTO TIOJISi, MAarHUTHBIM TMOTOK, cwia Awrepa, WHIYKTHBHOCTH,
AJIEKTPOJBIKYIAs CHJIa CAMOUHIYKIIHMH, HHEPrusi MarHUTHOTO IOJI
IPOBOJIHUKA C TOKOM, PpEISTUBUCTCKUN MMIYJIbC, IOJIHAS HHEPIus,
SHEpPrusi MOKOsi CBOOOJHOM 4YAaCTHIBI, SHEPruUsi U HMIYJIbC (HOTOHA,
MacCOBO€ YUCJIO U 3apsizl Apa, SHEPT Ul CBSI3U SAPa;

*00BSICHSTD 0COOEHHOCTH NpOTEKaHUS duznyeckux SIBJICHUIL:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOMHTYKIUS, PE30HAHC, HHTEp(hEepeHIIHS
BOJIH, Ju(pakuusi, JUCHepcus, IMOIHOE BHYTpPEHHEE
otpaxkenue, oroannekTpudeckuii 3pdekt (horoaddexr), anpda- u Gera-
pacmanel  Aaep, TaMMa-u3IydyeHue snaep, (U3NYECKUue TMPUHIUIBI
CHEKTPaJbHOI0 aHaIM3a U paboThl J1a3epa;

OIpEeNIEIATh HAllPaBICHUE HHAYKIIMY MarHUTHOTO MOJIsl POBOJIHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

*CTPOUTH N300paKEeHHE, CO3AaBAEMOE IUIOCKUM 3€pKajoM, TOHKOH JINH30H, U
pPaccUuThIBATh €0 XapaKTEPUCTUKH;

o[IPUMEHATH OCHOBOTIOJATAOIUE ACTPOHOMMYECKUE TMOHSITHS, TEOpUU U
3aKOHBl JJII aHanu3a U OOBSICHEHHA (UBNYECKUX MPOIECCOB,
OPOUCXOAAIINX B 3BE3MAX, B 3BE3AHBIX CHCTEMAaX, B MEXKraJaKTHUECKON
cpesie; NBUKEHHS HeOECHBIX TeJl, SBOJIIOLINY 3BE3/1 U BeeneHHow;

o[IDOBOJUTH  HCCJIEOBAaHME 3aBUCUMOCTEH  (PU3MUECKUX BEIMYUH C
WCIOJb30BAaHUEM TMPSAMBIX HM3MEPEHHUU, NpPU ITOM KOHCTPYHPOBATH
YCTaHOBKY, ¢bukcupoBaTh pe3ynbTaThl MOJTy4YeHHOU
3aBHCHUMOCTH



(¢u3nuecKuX BEJIMYMH B BHUAE TIpaduKoB ¢ Y4YETOM aOCONIOTHBIX
MOTPEIIHOCTE  WM3MEpeHui, Jenarh BBIBOABI 1O  pe3ylbTraTaM
WCCIICIOBAHMS;

o[IDOBOJUTh KOCBEHHBIC H3MEPEHUs (UINYECKUX BEIUYHMH, NPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPEHHUIA;

o[IPOBOJIUTH OIBITHI TIO0 MPOBEPKE MPEIIONKECHHON TUIIOTE3bI: IJIAHHPOBAThH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJyYeHHBIE PE3yJabTaThl W JeNIaTh BBIBOJ O CTAaTyce MPEAIOKEHHOM
THITOTE3BI;

*OMMCHIBATH METOIbI MOTYYCHHUS HAYIHBIX aCTPOHOMUYECKUX 3HAHMIA;

¢cO0OII0IATh TIpaBmiIa 6€30MacHOTO TPY/a MPY MPOBEACHUH UCCIICTOBAaHHH B
pamMkax  y4eOHOTO  OKCIIEPHUMEHTa,  MpakTUKymMa W y4eOHo-
MCCIIEJIOBATEIIbCKOM M TMPOEKTHON JEATEIHHOCTH C HWCIIOJb30BaHHEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a0OPATOPHOTO 000PYI0BaAHNS;

epelIaTh pacuéTHBIC 3aJa4ll C SBHO 3aJaHHOW W HESBHO 3a/IaHHOM
¢u3ndeckoli MOJENbI0: HAa OCHOBAHWM aHAlu3a YCIOBHUS BHIOWPAThH
¢usndyecKkue MOJENM, OTBEYAIoIIWe TpPeOOBAaHUAM 3aladyd, MPUMCHSTH
(GopMysbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NYECKUX TEOPHil
OpY  KCIOJB30BAHMM MaTeMaTUYECKMX METOJOB pELIEHUs 3ajad,
IPOBOJIUTH PACUETHI HA OCHOBAaHMM MMEIOIIMXCS JAHHBIX, aHAIU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METOJbl PEIICHUS C YYETOM MOJYyYEHHBIX
pe3yJbTaToB;

epeIIaTh KAUECTBEHHBIE 3aJjaul, TPEOYIOLIMe MPUMEHEHHSI 3HAHUN U3 Pa3HBIX
pa3fenoB Kypca (GU3MKHM, a TaKXKe HWHTErpallid 3HaHWM M3 JpYyrux
IPEIMETOB E€CTECTBEHHO-HAyYHOr'0 LMKJA: BBICTpauBaTh JIOTHYECKYIO
LIEMOYKY pacCyKICHHUM ¢ ONOPON Ha W3Y4YEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3HYECKHUe SBICHUS;

elICIIONIb30BATh  TEOPETHYECKHE 3HAHUA I OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

[IPMBOJIUTH IPUMEPHI BKJIaJ]a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE TPOIECCOB OKPYXAIOIIET0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

*aHAJIM3UPOBATh U OICHUBATH MOCJEICTBUA OBITOBOM M MPOM3BOJICTBEHHOM
JESITEeIbHOCTH YENIOBEKa, CBA3aHHOM C (PU3MYECKHMMH TPOILIECCaMU, C
MO3HUIMNA SKOJOTHYECKON 0€30MacHOCTH, MPEACTaBICHUI O pallMOHAILHOM
MPUPOJIOTIONB30BAHIH, & TAKKE€ PAa3yMHOM HCIIOJNB30BAHUU JTOCTHKCHUI



HAYKH U TEXHOJIOTUM JJIs JAIBHEUIIEr0 Pa3BUTHUS YEJI0BEUYECKOTO
o011ecTBa;

o[IPUMEHSTh PA3JIUYHBbIE CMOCOOBI PabOThl ¢ HHpOpMauuend (pU3NIECKOro

colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJIOTUH, MPH 3TOM HCIOJIb30BaTh COBPEMEHHbIE WH(OpMAIMOHHBIE
TEXHOJOTUU JJI TOUCKA, NEepepadOTKM U MPEabsSBICHUS Yy4yeOHOU u
HAy4YHO-TIONYJISIPHOM MH(GOPMAaIMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUU
uHpOpMAaILMK, TOJYYEHHOW W3 pPa3IUYHBIX HMCTOYHUKOB, KPUTHUYECKU
aHANIM3UPOBATH  MOJy4yaeMylo  UWH(pOpMalMl0 U OLEHUBaTh €€
JOCTOBEPHOCTh KaK Ha OCHOBE MMEKOIIMXCS 3HAHMM, TaK U Ha OCHOBE
aHaJIM3a UCTOYHUKA UHPOpPMALIUK;

o[IPOABJIIATH OpraHu3alMOHHBIC )51 IIO3HAaBaTCIIbHBIC YMCHUA

CaMOCTOSATEILHOTO ~ NPUOOPETeHHs  HOBBIX 3HAHUU B
IPOLIEeCcCe BBITIOJHEHUS MPOSKTHBIX U Y4eOHO-HCCIIeIOBATEIBCKUX pa0doT;

0pa6OTaTB B I'pyHnIic¢ ¢ UCIIOJIHCHUECM PA3JIMYHBIX COUAJIBHBIX poneﬁ,

IIJIAHUPOBATH pa60Ty I'pyHIibl, pallMOHAJIBHO pACIIPCACIIATh ACATCIIBHOCTD
B HCCTAHAAPTHBIX CUTYalUAX, AICKBATHO OICHUBATDH BKJIAJl KAXKIAOTO U3
YUYaCTHHUKOB I'PYIIIBI B PpCIICHUC paCCManHBaeMOﬁ HpO6H€MBI;

eIIPOSIBIISITH MOTHBALIMIO K Oyy1Iel mpodecCuoHaIbHON AESTENBHOCTH O

CIICOUAJIBHOCTAM (1)I/I3I/IKO-T€XHI/ILI€CKOI’O l'[pO(i)I/IJI}I.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungpossbie)
Konrpoiasbubie | IlpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazznea 1. HAYYHBIV METO/ ITIO3HAHUSI ITIPUPOIbI
1.1 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazmeny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpIOTO Tena 5
2.4 3aKOHbBI COXpPAHEHUS B MEXaHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15
3.2 Tepmoauaamuka. TennoBble MalTuHbI 20
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
MIePEXO/IbI
Hroro no paszneny 49
Paznen 4. JIEKTPOIMHAMUKA
4.1 DNEKTpUUECKOE T0JIE 24 1




4.2 [1oCTOSAHHBIN NEKTPUUYECKUI TOK 24
4.3 Toxu B pa3nu4HbIX cperax 6
Uroro no pazgeny 54
Paszen 5. ®PUSHUECKHWIN MPAKTUKYM
5.1 ®uznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrtpoiasbnbie | IlpakTuyeckue (upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. QJIEKTPOANHAMHUKA
1.1 MaruauTHO€E 1oJie 14
1.2 DNeKTpOMarHuTHAs HHIYKINS 13 1
Hroro mo pazgeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHn4decKue KoJIeOaHus 10
2.2 DJIEKTPOMAarHUTHBIC KOJICOAHUS 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CHEIIMAJIBbHOM TEOPUU OTHOCHUTEJILHOCTH

3.1 Ocnossl CTO 5 1
Hroro no pazneny 5
Paznen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOM Ayallu3M 15

4.2 dusuka aTtoma 5

4.3 du3mKa aTOMHOTO ]Ipa U 3JI€MEHTapHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pa3zaen 6. PUSMYECKUMN MPAKTUKYM
6.1 Ou3nyeckuil NpakTUKyM 16 16
Hroro mo pazueny 16
Paznen 7. OBOBLIAIOIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHMSI U OTBITa 15
' JEeSTEeTBbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Beero Kontpoasnsie | IIpakTatieckue u3ydeHnusi | oOpa3oBaTesibHbIE
padoThI padoThI pecypesI
1 ®usznka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoJie
2 Hayunb1ii MeTO1 MO3HAHUS U METOIbI 1
UCCIEeI0BaHUS PU3NYECKUX SBJICHUN
DKCIEPUMEHT U TEOPHUA B MPOIIECCE
3 MMo3HaHUs MpupoIel. HabmoneHnue u 1
IKCIIEPUMEHT B (DPH3HKE
4 CriocoObl n3MepeHus: GU3NYECKUX BETUUHH 1
AGCOIOTHAS M OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUN (PU3NIECKUX 1
BEJIMYUH
MonenupoBanue B ¢pusuke. Posb u mecto
¢u3ukn B GOpMHUPOBAHUN COBPEMEHHOM
6 HayYHOU KapTHUHBI MUPA, B IPAKTUYECKOM !
JEeSITeNbHOCTH JIIOCH
Mexanuueckoe BkeHue. Cucrema
oTcueTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO
! neuxkenus. [Ipsmas u oOpaTHas 3agauu !
MEXaHHUKHI
8 Panuyc-BekTop MaTepualibHOM TOUKH, €T0 1

MMPpOCKOHUU HA OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepemenenue. Cxopocts. X npoexkuuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIIMHENHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMeIieHnii U CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBm:xeHne. MrHoBeHHast
CKOpoCTh. Yckopenue. [IpsamoimHaeitnoe
JABUXKXCHUE C TOCTOSIHHBIM YCKOPCHHUEM

12

I'padmyeckoe onucanue NpIMOIUHEHHOTO
JBUKEHHSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoOoiHOE MajieHne. Y cKkopeHue
CBOOOIHOTO MaJIeHNs. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX Tpaduku

14

JIBukeHue Tena, OpoIIeHHOTO MO YIIIOM K
TOPU3OHTY

15

KpuBonuneiitnoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yactoTa.
LleHTpOCTPEMHUTEIIBHOE 1 TTOJTHOE
YCKOPECHHE

16

KonTtponbHas paboTa o Teme
"Kuuemartuka"

17

Ilepsbiit 3axk0H Hprorona. Muepuuanbubie
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIIBHOCTH [ 'amuies.




HewnnepuunanpHbie cucTeMBI OTCUETA

Cuna. PaBHozelicTByroas cuia. Bropoit

18 3akoH Herotona. Macca

19 B3aumopeiicteue Ten. Tperunii 3akoH
Herorona

20 [Ipunnun cynepno3uruu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HrioToHa
3aK0H BCEMHPHOTO TATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON U
WHEPTHOM Macchl

29 Cuna TsSHKeCTH U yCKOPeHHe CBOOOHOTO
TaJIeHUS
JIBukeHre HeOECHBIX TeN U UX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUsbl Cuil

25 TpeHus. [IBuxKeHue B KUAKOCTH U rase ¢
y4€TOM CHUJIBI COTIPOTHUBIICHUS CPEJIBI

26 Hasnenue. ['mapocraTiyeckoe 1aBieHUE.
Cuna Apxumena
AGCOTIOTHO TBEpIOE TEIO.

27 [TocrynarenbHO€E U BpalaTeibHOE
JBUKEHHE TBEPJOrO Tesa

)8 MOMEHT CuIIbl OTHOCUTENIBHO OCH
BpanieHus. [1nedo cumbl

29 CrnosxeHne cuil, IPUII0KEHHBIX K TBEPAOMY




teny. Llentp TsxecTu Tena. YcinoBus
paBHOBECHS TBEPAOro Tea. Busl
paBHOBECHs

30

Pemenue 3amau

31

KonTtponsHast padota no Teme "/[uHamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTeprabHOW TOYKH, CUCTEMBI
MarepuaibHbIX To4ek. LlenTp macc
CUCTEMBI MaTEpUAJIbHBIX TOUYEK. Teopema o
JBUKEHHUH LIEHTPA Macc

33

NmMmynbe critbl U M3BMEHEHUE UMITYJThCa
Tena. 3aKOH COXPaHEHHUsI UMITYJIbCa.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT uMITy/Ibca MaTepUaTbHON TOUKH.
[IpencraBienue o COXpaHEeHUU MOMEHTA
HMITYJIbCa B IIEHTPATbHBIX MOJISIX

35

Pemrenue 3agau

36

PaGora cuibl Ha MaJIOM U HAa KOHEYHOM
nepemeneHuu. I'padguueckoe
npejcTaBieHue paboThl CUiIbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepHaTbHON TOUKH

38

IloTeHuManbHBIE M HENOTEHIIMAIbHEIE
cunsl. IloTeHInanpHas SHEPrus. BTopa;{
KOCMHUYCCKast CKOPOCTb

39

TpCTLH KOCMHUYCCKasA CKOPOCTh. CBs3b




paboTHI HEMMOTEHITUAIBHBIX CUJT C
M3MEHEHUEM MEXaHUYECKON DHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPaHEHUs
MEXaHUYECKOHN SHEPTrUun

Yhpyrue v Heynpyrue CTOJIKHOBEHHUS.

40 VYpaBHenue bepHyiu i uaeaabHOU
KHUJKOCTH

41 KonTponsHas pabota no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npenacraBieHui 0 Ipupoie

42 teroTel. OcHOBHBIE ToJokeHust MKT.
Hudody3us. BpoyHoBckoe ABMKeHNE
Crpoenue ra3000pa3HbIX, )KUJIKUX U

43 TBEPJBIX TeN. XapaKTep ABUKECHUS U
B3aMMOJICHCTBHS YAaCTHULl BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 KomnuecTto BenectBa. [locrosannas
ABoraapo
Temnepatypa. TennoBoe paBHOBecHE.

45 IlIxama Ienbcus

46 Pemenue 3amau

47 NneansHbii ra3. I'a30BEIe 3aKOHBI

48 VYpaBuenue MenpeneeBa-Knanelpona.
Pemenue 3amau

49 AbGcomoTHas TeMieparypa. 3aKkoH
JlanbToHa

50 N3omponeccel B UACAIBHOM Tase ¢




IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

51

I'paduueckoe npeacraBieHue
M30TIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenne 3amau

54

CBs13b aOCOTIOTHON TEMIepaTyphbl
TEPMOJIUHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOM DHEPrUeH NOCTYaTEIbHOTO
TEIUIOBOTO JIBHXKEHUS €€ 4acTHUI]

55

O0001IEHNE ¥ CUCTEMATHA3AIINS 3HAHUHA T10
teMe "OcuoBst MKT"

56

KonTtponsHas padota o reme "OCHOBBI
MKT"

57

TepMoauHamMuyeckasi cucrema. 3ajianue
BHEIIHUX ycnoBui jyist T/l cuctemsl.
Brenrave u BHyTpeHHUE TTapaMeTpBhI.
[Tapametpsl T/l cucTeMbl Kak cpeHue
3HAYE€HUs BEJIMYKMH, ONMCHIBAIOIINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHaMUKH.
CamornpousBoJibHas penakcarus T/]
CUCTEMBI K TEIJIOBOMY PABHOBECHIO

59

Monenp uaeajisHoTo ra3a B
TEpMOJANHAMUKE. Y CIOBUS IPUMEHUMOCTH
3TOU MOJEIIN

60

VYpaBaenune MenzeneeBa-Knaneipona u
BBIpaKEHUE JI1 BHYTPEHHEN SHEPrUuu




61

BeIpaxenue i1 BHyTpEHHEN S3HEPruu
OJIHOATOMHOT'O MJICAJIBHOIO Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

OnemeHTapHas paboTa B TEpMOIMHAMHUKE.
Beruncnenue paboThl 1Mo rpaduky mpoiecca
Ha pV-nuarpamme

63

Tennonepenada kak croco0d W3MEHEHUs
BHyTpeHHel sHeprun T]] cucremsl 6e3
COBEPIUICHHS pabOTHI

64

KonBekuus, TEMIONpoBOIHOCTD,
W3JIy4YEHHE

65

KommaectBo TenmoTel. TemioéMKOCTE Tema.
VYaenpHast 1 MOJISIpHAs TETUIOEMKOCTH
BEIIECTBA. Y IeJbHAS TEIJIOTa CTOPaHUS
TOILJINBA

66

Pacuér konuyecTBa TEIJIOTHI IPH
Teruionepeaayue

67

[Tonsarue 06 anrabaTHOM TIpoIIEcCe.
[TepBrlil 3aKOH TEPMOAMHAMUKHU

68

KonudecTBo TemnoTel u paboTa Kak MepbI
W3MEHEHUs BHYTpeHHEN sHepruu T /]
CUCTEMBI

69

Bropoii 3ak0H TepMOAMHAMUKY IS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTuMoCTh PUPOIHBIX
MPOLIECCOB

70

HpI/IHHI/IHH JIECTBUS TEILJIOBBIX MAIIIHH.




KT

71

MakcumanbHoe 3HaueHue KIIT/. [ukn
Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HCITOJIb30BaHUS
TEIUIOBBIX JBHUTATelei. TermioBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemmenne 3amau

75

O0001IeHne 1 cUCTEMAaTU3AIINS 3HAHUI 110
teme "Tepmonnnamuka. TennoBbie
MaIIuHBL"

76

KonTponbHas paborta o teme
"Tepmoannamuka. TenaoBble MalIvHbI"

77

[TapooOpazoBanre U KOHICHCAIIHS.
Hcnapenue u kurnenue. Y genbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITApPhI.
KadgecTBeHHas 3aBUCUMOCTh INIOTHOCTH U
JAaBJICHUA HACBIICHHOTI'O I1apa OT
TEMIICPATYPbI, UX HEC3AaBUCUMOCTDL OT
00BEMa HaCbIIICHHOTI'O I1apa. 3aBHCHMOCTh
TEMIICPATYpPhl KUIICHHUA OT JaBJICHU B
KUIKOCTHU

79

BrnaxHocTh Bo3yxa. AGCOIIOTHAS U
OTHOCHTEIbHAS BIIAYKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u




amop(dHbIe Tera. AHU30TPOIHS CBOWCTB
KpHUCTAJIJIOB

[InaBnenue u Kpucrauu3anus. Y aenbHas

82 TerioTa masnenus. Cyonumarus
Hedopmaruu TBEpIOTO Tena. PacTsokenue
83 u cxatue. Capur. Monyns FOnra. [penen
ynpyrux nedopmarnuii
TermmoBoe pacmmpeHne KUIKOCTEN U
84 TBEPJBIX TEJI. AHTAPMOHU3M TETIJIOBBIX
KoJIeOaHUH YacTHI] BEIIECTBA
85 [IpeoGpa3zoBanue sHEpruu B GazoBbIX
nepexoax
86 YpaBHEHHE TEIUIOBOTO OajlaHca
87 Pemenne 3amau
[ToBepxHocTHOE HaTshKeHHe. KanuspHbie
88 ABJICHMS. J{aBlIeHHE MO UCKPUBJIECHHOU
MMOBEPXHOCTHIO JKuAKoCTH. Dopmyna
Jlannaca
O6001eHre u cucTeMaTu3alus 3HaHu| 10
89 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble Iepexoabl"
KontponbHas padoTa o teme "ArperaTHbie
0 cocTosiHus BemecTBa. Pa3oBbie Mepexo bl
DnekTpu3anus Tei U €€ MpOosIBICHUS.
o1 Dnektpuyeckuid 3apsa. [[Ba Bunia

QJICKTPUYCCKUX 3apsad0B. HpOBOI[HI/IKI/I,
AUBJICKTPUKHA U MOJIYIIPOBOAHUKHA




DneMEHTapHBIN ANEKTPUUECKUI 3apsil.

92
3aKoH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

93 B3aumoperictBue 3apsnoB. Toueunsie
3apsabl. 3akoH Kynona

94 Pemrenue 3amau

95 Dnektpuyeckoe nose. Ero neiictBue Ha
AIEKTPUIECKUE 3aPSI/IbI
Hanpshk€HHOCTE AMEKTPUYECKOTO TOJIS.

96 [IpoOnelif 3apsa. JIlunun HanpsHKEHHOCTH
anekTpudeckoro nojis. OIHOpoIHOE
ANIEKTPUYECKOE I0JIe
[ToTeHIMaTbHOCTH DJIEKTPOCTATUIECKOTO

97 moJtst. Pa3HOCTH MMOTEHITHAIOB U
HanpsbKeHHe
[ToTenumanpHas 3Heprus 3apsia B

98 aneKTpocTraruueckoM mnose. [loreHnnan
AIEKTPOCTATUYECKOTO OIS
CBs13b HaNPSHKEHHOCTH TIOJISI U PA3HOCTH

99 MOTEHIIMAJIOB YIS JIEKTPOCTATUYECKOTO
oJIs

100 [IpuHIMT Cyneprno3uIuu IEKTPUUECKUX
ToJieH

101 Pemenue 3amau

102 [Tone Toueuynoro 3apsina. [lone paHOMEpHO
3apsKEHHOU chepbl

103 [Tone paBHOMEPHO 3apsKEHHOTO IO 00BEMY

mapa. Ilone paBHOMEPHO 3apsKEHHOM




OECKOHEUYHOMU IUIOCKOCTH

[IpoBOIHUKY B 3JIEKTPOCTATUYECKOM II0JIE.

104 VYcnoBue paBHOBECHS 3apsiOB

105 JIVDIIEKTPUKY ¥ TIOTYIIPOBOIHHUKH B
AIEKTPOCTATUUECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHIEHCATOpa. DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCAaTopa

107 [TapannensHoe coeMHEHNE KOHAEHCATOPOB

108 [TocnenoBarenbHOE COEAMHEHUE
KOHJICHCATOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenne 3amau

11 JIBr>keHue 3apsSKEHHOW YaCTUIIbI B
OJIHOPOJHOM DJIEKTPUUECKOM TOJIe

112 Pemenne 3amau

113 O060011eHre 1 cucTeMaTu3alys 3HaHU| 110
Teme "DrnekTpuyueckoe mnosjie"

114 KounTponbnas pabora no teme
"Dnexrpuueckoe noie"
Cuina Ttoka. [TocTossHHBIN TOK. Y CIOBUA

115 CYILLECTBOBAHUS IOCTOSHHOTO
ANIEKTPUYECKOTO TOKa

116 Ncrounnku Toka. Hanpsbkenne u 9/1C

117 3akoH OMa Juid ydacTka [enu.
DNEKTPUUYECKOE COMPOTUBIICHHE

118 3aBUCUMOCTb COMPOTUBIIEHUSI OAHOPOIHOTO




MMPOBOAHHMKA OT €ro JJIMHBI U IUIOIIaan
MMONECPCHYHOI0 CCHCHUA

YaensHOE COIMPOTUBJICHUEC BCIICCTBA.

119 1
Pemenue 3anau

120 [TocnenoBarensHOE, TApaLICTBHOE, 1
CMEIIAHHOE COCAMHCHHE TTPOBOIHUKOB

121 Pacuér pa3BeTBIIEHHBIX DJIEKTPHUECKUAX 1
uenei. [Ipasuna Kupxroda

122 Pemrenue 3amau 1

123 PaGora snexkrpuyeckoro Toka. 3akoH 1
Hxoyna —Jlenna

124 Pemenne 3amau 1
MOIIHOCTH 31EKTPUYECKOTO TOKA.

125 TemnoBasg MOIITHOCTB, BEIZIEIAeMas Ha 1
pesucrope

126 Pemenne 3amau 1

127 OJIC 1 BHyTpEeHHEE CONTPOTUBJICHUE
HCTOYHHKA TOKA 1

128 3akon OMa 11 MOJTHOM (3aMKHYTOM )
ANEKTPUYECKON LIeTn L

129 Pemenue 3amau 1

130 MOoIIHOCTh UICTOYHHKA TOKA 1

131 KopoTkoe 3ambikanune 1

132 KonneHcarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemrenue 3agau 1

134 Pemrenue 3agau o reme "[locTostHHBIM 1




NIEKTPUYECKHUM TOK"

Pemenue 3amau mo reme "TlocTosSHHBIH

135 . "
ANEKTPUUECKUI TOK

136 Pemenue 3anau no teme "IlocTosiHHBIN
ANEKTPUIECKUH TOK"

137 O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "[1oCTOsIHHBIN 21eKTpuyecKuit ToK"

138 KonTtponsHas padoTa o teme
"IToCTOSIHHBIN 7eKTpUYECKUi TOK"
DnexTpuyecKkas IpOBOJUMOCTb PA3IUYHBIX

139 BEIIECTB. DIIEKTPHUECKUI TOK B METAJIIAX.
CBepxXnpoBOIMMOCTh
DJIEKTPUYECKHUI TOK B paCTBOpax u

140 pacruiaBax 3J1eKTpouToB. 3akoHbl Dapanes
JUIS BIEKTPOIN3a

141 DnekTpruyeckuil Tok B raszax. [limazma

142 DIIEKTPUYECKUI TOK B BaKyyMe.
Bakyymubie npu0Oopbl

143 DIEKTPUYECKUN TOK B MOJTYIPOBOJHUKAX

144 [TonynpoBoAHUKOBBIE TPUOOPHI
DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue CUIlbl TOKA U HAMIPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIIH

145 aHAJIOTOBBIX U LIU(PPOBBIX U3MEPUTEIBHBIX

npubopoB" uiK "3HaKOMCTBO C UPPOBOH
nabopatopueit o ¢pusuke. [Ipumepsr
U3MEepeHUs (PU3NUECKUX BETUUUH NPH




MIOMOIIY KOMIIBIOTEPHBIX JaTYMKOB"

146

DuU3N4EeCKUN IIPAKTUKYM 110 TEME
"N3yueHrie HepaBHOMEPHOTO JIBUKEHUS C
LIEJIBIO ONPEAEIICHUS MTHOBEHHOM
ckopoctH"

147

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue yCKOpeHus Ipu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
NBVDKEHUH 110 HAKJIOHHOM IVIOCKOCTH" MIIH
"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHH MPU PAaBHOYCKOPEHHOM
NBYKEHNH"

148

®u3NYeCKU IPAKTUKYM IO TEME
"U3mepenue yckopeHusi CBOOOHOTO
nanenus” win "M3ydeHue nBr>KeHus Tena,
OpOIIEHHOTO TOPU30HTAIBHO"

149

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHue IBUKEHUS TeJla MO0 OKPYKHOCTU
C MTOCTOSIHHOM 1O MOJIYJIFO CKOPOCTBIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYEeCKOr0 MasiTHUKA OT €ro
napameTpoB"

150

DU3NYECKU IPAKTUKYM I10 TEME
"U3mepeHue paBHOAECUCTBYIOLIEH CUJIBI IPU
JBUKEHUH OpyCKa MO HaKIOHHON
miockoctu" nimm "IIpoBepka runoTessl o
HE3aBHCHMOCTH BPEMEHU JABWKEHUS Opycka
110 HAKJIOHHOM IJIOCKOCTH Ha 3aJjaHHOE
paccTosiHUE OT €ro Macchl"




151

Du3NYEeCKUH IIPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH CHII
yIPYroCTH, BOZHUKAIOIIUX B IPYKUHE U
pe3uHOBOM 00pasie, ot ux aedopmanun”
nin "M3ydenne ABMKEHUS CUCTEMBI TeEll,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepes

JIErku OJIoK"

152

®uU3NYECKU IPAKTUKYM I10 TEME
"N3mepenue ko3ppuirieHTa TpeHus 1o
BEJIMYMHE YIII0BOT0 KO3 PHUIIHEHTA
3aBucumoctu Frp(N)" nnu "Mccnenosanue
JBUKEHHS OpyCKa MO0 HaKJIIOHHOW TJIOCKOCTH
C IepeMeHHBIM K03 (HUIIUEHTOM TpeHHs "
niu "M3yueHne ABMKEHUS Tpy3a Ha Bally C
TpeHuem"

153

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBaHue yciaoBHl paBHOBECHS
TBEPOTO TeJla, UMEIOIIEro OCh BpaleHus "
niu "KoHCTpyupoBaHue KPOHIITEHHOB U
pacuér cuit ynpyroctu" unu "U3yuenue
YCTOMYMBOCTHU TBEPJIOTO TeJa, UMEIOIIETO
IJI0I[a b OTIOPHI"

154

DU3NYECKU IPAKTUKYM I10 TEME
"N3mepeHue uMmilyibca Teaa mo
TOpMO3HOMY IyTH" nnu "VM3mepenue cubl
TSATH, CKOPOCTH MOJIENH JIEKTPOMOOMIIS U
MOUTHOCTH cuJibl TSru" win "CpaBHeHUE
U3MEHEHHS HMITYJIbCa TeJa C UMITYJIbCOM
cwibl" niu "MccrenoBanye coXpaHeHUsI




HMITYJIbCA MPU YIPYTOM B3aUMOJICHCTBUU"
niu "M3MepeHne KUHETUUECKOM 3HepTun
TeJa 1o TOPMO3HOMY IyTH"

155

Pu3NYEeCKU IPAKTUKYM 110 TEME
"N3ydyeHne u30TepMUUECKOro Ipouecca
(peKOMEHJ0BaHO UCMOJIb30BAaHUE
uudposoit nadoparopun)" unu "NUsyuenue
n30X0pHOTro mnpouecca” nin "M3yuenue
n3obapHoro mportecca” wiun "IIposepka
ypaBHEHUS COCTOSTHUS"

156

®u3NYeCKU NPAKTUKYM IO TEME
"U3mepeHue yaenbHOM TEIUIOEMKOCTU WIIH
"HccnenoBanue nporiecca OCThIBaHUS
BemecTBa" win "Mccnenosanue
aguabatHoro mporecca” unu "M3yuenue
B3aMMOCBSI3U DHEPTUU MEXKMOJIEKYIIPHOTO
B3aMMOJICICTBUS U TEMIIEPATYPhl KUIICHUS
JKUIKocTen"

157

DU3NYECKUH TPAKTUKYM 10 TEME
"M3ydyeHre 3aKOHOMEPHOCTEH UCIIapeHust
skunkocter" nm "M3MmepeHue yenbHoi
TEIJIOTHI I1aBJIeHus Jabaa" uin "M3yuenue
CBOMCTB HACBIIIIEHHBIX TapoB" WU
"N3mepenue abCOMOTHON BIAXXHOCTH
BO3/yXa U OI[EHKA MaccChl TapoB B
nomerenun". Usmepenue kosdduirenrta
MMOBEPXHOCTHOT'O HATSKEHUS

158

DuU3NYEeCKUN IIPAKTUKYM I10 TEME
"HaOnroeHue npeBpalieHus SHEpTuu




3apsHKEHHOTO KOHJIEHCATOPa B SHEPrUI0
n3iyyeHus ceeroauona’ unm "Msyuenue
IIPOTEKAHUs TOKA B LIETIH, COAECpIKaIEH
koHaeHcarop" wiu "Pacnipenenenue
Pa3HOCTH NMOTEHIMAIOB (HAIIPSLKEHUS) TIpU
MOCJIEI0BATEIBHOM COEIUHEHUN
KOHJIEeHCaTopoB"

159

®uU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBaHne CMEIIAHHOIO COETUHEHUS
pesuctopoB" wiu "M3Mepenue yneapHOro
CONIPOTHUBIICHHUS TPOBOJHHUKOB" HIIN
"HccmeqoBanne 3aBUCUMOCTH CHITBI TOKA OT
HanpsHKEHUs 715 JTaMIIbl HaKalliBaHUA'"

160

DU3NYECKUH TPAKTUKYM 10 TEME
"Habmnronenune anektponusa" nim
"N3mepenue 3apsiga 0OJHOBAJIEHTHOTO HOHA"
nin "ccnenosanue 3aBUCUMOCTH
COTPOTHBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" win "CHITHE BOJIBT-
aMIIEPHOM XapaKTEPUCTUKHU auoaa"

161

PeseprubIit ypok. O6001IeHNE 1
CUCTEeMaTH3allMsl 3HAaHHI 110 TeMe
"Kunemaruka"

162

PesepBusiit ypok. O600mIeHE U
CUCTEeMaTH3allMsl 3HAaHH 110 TeMe
"lmnamuka"

163

PesepBHriit ypok. O600IeHEe U
cucTeMaTu3anus 3HaHuH 1o Teme "CraTtuka
TBEpaoro Tena'"




164

PesepBHeiit ypok. O600IICHNE 1
cUCTEeMaTH3alus 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUS B MEXaHUKe"

165

PesepBubiit ypok. O60011eHNE 1
cucTeMaru3anus 3HaHui o Teme "OCHOBBI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun"

166

PesepBubiit ypok. O60011eHNE 1
cHCTEMAaTHU3alMsA 3HAHUH 110 TEME
"TepmoauHamuka. TernaoBbie MalTUHbL"

167

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHUH 110 TeMe
"ArperatHsle COCTOSIHHS BEIIECTBA.
®da3oBbIe Iepexoab"

168

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alusl 3HAaHU 10 TeMe
"Onexkrpuueckoe noie"

169

Peseprubrit ypok. O6001eHNE 1
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"ITocTOSTHHBIN ANEKTPUUECKUN TOK"

170

PeszepBubIit ypok. O6001IeHNE U
cucTemarusaius 3HaHui mo reme "Toku B
pa3I4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KoanuecTBo yacos DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuyeckue
n/n Bcero u3ydeHnusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsl
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJTHUKOB C TOKOM. MarHutHoe mozJie. 1
I'unore3a Ammnepa
Bekrop maruutHON mHAyKIMK. [IpuHmn
2 CYNEPHO3UIMA MArHUTHBIX NoJied. JInnun 1
MarHUTHON WHIYKITUU
3 MarsuTHO€ T0JIe TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HanpaBJIE€HHUE U MOYJb 1
Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuna JlopeHua, e€ HampaBiieHUE U MOYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemtenue 3amay Pabora 1
cuibl Jlopenia 1
10 Pemenwue 3amau 1
1 MarauTtHoe 1oJje B BEeIIeCTBe. 1
deppoMarHeTHKH, Mapa- U JHaMarHeTHKU
12 OcHOBHBIE CBOWCTBA (peppOMarHeTUKOB. 1




[Tpumenenue heppoMarHeTHKOB

13 Pemenne 3agau o reme "MarautHoe noiie"

14 Pemenne 3agau o reme "MarautHoe noJie"

15 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIMHU

16 OC unaykuuu

17 3aKOH AMEKTPOMATrHUTHON UHAYKIIUH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku Oyko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
MIPOBOTHUKAX

20 Pemienne 3amau

21 [IpaBuso Jlenma

99 NuaykTuBHOCTH. KaTyiika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

93 SBnenne camounaykiuu. IJ1C
CaMOMWHTYKITUH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU ¢
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

25 Pemenue 3amau
O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110

26 Teme "DNeKTpoIuHaMuKa"
KonTponsHas paboTa no Teme

21 "OnexTpoauHamuka'

)8 KonebarenbHas cucrema. CBOOOIHEIC

KoJIeOaHMUSI. rapMOHquCKHe KoJIeOaHMS




Kunemarnueckoe 1 1TMHaAMHUYECKOE

29
OTIMICaHUE KOJICOATEeIIbHBIX JBUKCHHMA
DHepreTudeckoe onucanue. BeiBos

30 JTUHAMUYECKOTO OMMCAHUS TAPMOHHYECKUX
KOJIeOaHUU U3 UX PHEPTEeTUYECKOTO U
KHHEMATHUYECKOTO OTTUCAHUS

31 Ammunryna u ¢asa konedanui
[lepuon u yactora kosiebanuii. [lepron
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTeMaTH4ecKoro MastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHUKA

33 3aryxaromue KonedaHus. BeiHyX1eHHbIE
kosebanus. Pezonanc

34 ABTOKONEOAHUS

35 Pemenne 3amau

36 Ypok-koHpepenus "MexaHnuecKue
KoJieOaHus B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O06001eHre u cucTeMaTu3alus 3HaHu| 10
teMe "MexaHnudeckue Koieoanus"

38 DNEeKTPOMAarHUTHBIE KOJICOaHMUS.
KonebarenbHblil KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CHITBI
TOKa B K0JIeOATETLHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJICATbHOM

K0JIe0aTeIbHOM KOHTYpPC




3aTyxarollne NEeKTPOMarHuTHbIE

41 KoJneOaHus. BeiHyXIeHHBIC
AJIEKTPOMArHUTHBIC KOJICOAHUS

42 [TepemenHsblii TOK. Pe3ucTop u KOHAEHCATOD
B LIETIH IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B LIETTH
MIEPEMEHHOT0 TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lenu
MIEPEMEHHOT0 TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUITMTYIHOE U JICHCTBYIOIIEE 3HAUCHHUE
CHUJIBI TOKA U HAIIPSHKEHUS

46 Pe3onaHc B ayieKTpUUeCKOM menu

47 Pemenne 3amau
WneansHbIil Tpancopmatop.

48 [IpousBoicTBO, epenaya u noTpedieHne
AIEKTPUYECKON SHEPTUU
DKOJIOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektpos3neprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenue 3amau

51 Pemenue 3amau

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DJIeKTpOMarHuTHbIe KojiebaHus"

53 MexaHn4yecKue BOJIHbI. XapaKTepUCTUKU

MCXaHHUYCCKHUX BOJIH

54

CBoiicTBa MEXaHUYSCKUX BOJIH




55

3ByK. XapaKkTepUCTUKH 3ByKa

Wudpassyk u ynbrpassyk. LllymoBoe

56
3arpsi3HEHUE OKPYKaIOLIEH cpeibl

o7 Pewrenne 3anau

58 DneKTpOMarHuTHbIE BOJHBL. M3myuenue
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus 31eKTPOMArHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
[IIkaJia 37€KTPOMarHUTHBIX BOJIH.

60 [TpumMeHeHme IIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY
[IpuHIMIBI paTUOCBSI3U U TEIEBUICHHUS.

61 Paanonokanus. D1€eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKaroLeH Cpeibl

62 Kontponsnas padota o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacpoCTpaHeHHUsI CBETa

64 Pewrenue 3aga4 Ha MpUMEHEHNE 3aKOHA
MPSMOJIMHENHOTO PACIIPOCTPAHEHUSI CBETA

65 Otpaxenue csera. [lnockoe 3epkaiio.
Cdepuueckoe 3epkaio
[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEJIBHBIN IT0Ka3aTelb NPEIOMIICHUS.

66 [TonHOE BHYTpPEHHEE OTPaKEHUE.

HpeﬂeﬂbHLIfI yroJi rmoJIHOTO BHYTPCHHETO
OTPAKCHUSA




Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

o7 OTPaXKCHUS U TIPEIIOMIICHUS CBETA

68 Xon tydei B mpusMe. Jlucnepceus cBera.
CrnoxHblii cocTaB 6enoro ceera. Lpet

69 JInn3el. DOKYCHOE PACCTOSIHUE U
OTITHYECKAs CHJIA JIMH3BI

70 [TocTpoenue n300pakeHui B IMH3aX U UX
cucTemMax. YBEJIUYEHUE JINH3bI
Pemenune 3agau Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIHIO
JIUH3

72 ['ma3 xak onTuueckas cucrema

73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH
reOMETPUYECKON OTITUKHU

74 CKOpOCTh CBETA U METO/IbI €€ U3MEPEHUS

75 Jucnepcus ceera

76 Wurepdepennus crera

77 KorepeHnTHble HCTOUHUKHU. Y CIIOBUS
HaO0JI0/ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemenue 3amau

79 [Ipumenenne untepepeHIun

80 Hudpakuus ceeta

81 Judpakunonnas pemérka. Y cioBue
HaOII0/IEHUS TTIaBHBIX MAaKCUMYMOB

82 Pemrenue 3agau

83 [TonepeyHOCTh CBETOBBIX BOJIH.




[Tonspusanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE 1

86 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o 1
teme "OnTuka"

87 KonTponsnas paborta o teme «OnTuka» 1
['paHHIIBI TIPUMEHUMOCTH KJIACCHYECKOU

88 MEXaHHUKH. 3aKOHBI ICKTPOJIUHAMUKH H 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenmna. Ycnoue

90 NPUIMHHOCTH. OTHOCUTEIBHOCTh 1
OJIHOBPEMEHHOCTH. 3aMe/IJIeHHEe BPEMEHU U
COKpAI[EHUE JITTUHbI

o1 DHeprus U UMIYJbC PEISITUBUCTCKOM 1
YaCTUILIbI

92 CBs13b Macchl € SJHEPrHeH U UMITYJILCOM 1
PENATUBUCTCKON YaCTULIBI. DHEPTHsI TOKOS

93 PaBHOBECHOE TeIIOBOE U3ITyUYECHUE 1

94 3akoH cMmenieHus: Buna 1

95 I'unotesa M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprus ¥ UMIyJIbC GOTOHA 1

97 ®otoaddext. OnpiTol A. I'. Cronerosa. 1
3akonbl pororddekra

98 VYpaBHenue DitHmTeitHa 1715 PoTodIPdeKTa. 1




"Kpacnas rpanuna" ¢potosddekra

99 Jasnenue cera. OnbiTel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YaCTHII
Bounnsl e bpoiins. JlnmuHa BOJHBI 1€

101 Bpoilnsa u pasmepsl 0671aCTH JIOKAIU3ALUH
JIBHOKYIIEHCS] YaCTUIIbI

102 KopnyckynsipHO-BOJHOBOM Jyanu3m

103 Judpakuus >1eKTpOHOB Ha KpUCTaLIax
Crienn¢uka u3smMepeHuit B MUKpPOMHUPE.

104 CooTHoIIeHHs HEOTIpeACTEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3amaq

106 Pemenne pacy€THbIX 3ama4
KonTtponbHas padota mo temam: "OCHOBBI

107 CTQO", "KopmycKynsipHO-BOJITHOBOM
Jyanu3m"

108 OnBITHI MO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[Inanerapnas monens aroma Pesepdopna

109 [Tocrynatel bopa

110 Buner ciektpoB. CriekTp ypoBHEH 3HEPTUH
aToMa BOAOpoIa

11 CrioHTaHHOE U BBIHYXKJCHHOE U3ITy4CHHE
cBeTa

112 Jlazep
Hyknonnas monens siapa ['eiizenGepra-

113 WBaHeHKO. 3apsg 1 MacCOBOE YHCIIO Apa.

N3otonsl. PagnoakTuBHOCTE




114

3aKoH paJuoaKkTUBHOIO pacnaja. CBoiicTBa
WOHHU3UPYIOLIEr0 U3JlydeHus. Biausaue
PAaAOAaKTUBHOCTHU HA )KUBBIC OPraHU3MBbI.
Jo3nmerpus

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccel sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOiaemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS sIICPHOI
SHEPreTUKU

116

MeTo1bl perucTpanuu u ucciaea0BaHUs
3JIeMEHTapHbIX yacThll. OyHJaMeHTaIbHbIE
B3aMMOJENCTBHS. baproHbl, ME30HBI 1
nentoHsbl. [IpencraBnenune o CTaHmapTHOM
Mo enu. KBapk-riirooHHast MOJIEb aJpOHOB

117

®wusuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnnHcTBO (hU3ndecKoil KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUU. 3HaucHUE
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHEHUS TPUPOIBI KOCMHYECKHX
00BEeKTOB. MeTO/1bI aCTPOHOMHYECKHX
HCClIeJOBAaHUN

120

COBpeMeHHHe OIITHUYCCKHUEC TCIICCKOIIbI,
PaaruOTCIICCKOIIHI, BHeaTMOC(bepHaH
ACTPOHOMMUA




121

Bup 3Bé3nH0r0 HebGa. Co3Besnus, spKkue
3Bé3I[LI, IIJTaHEThI, ©X BUAUMOC IBUKCHUC

122

Coueynas cucrema. Comaite. ComHeuHas
AKTHUBHOCTD. I/ICTO‘-IHI/IK 3Hepr1/m COJIHIIa %1
3BE3]

123

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTHKHU.
Jnarpamma "cnekTpanbHbIA KJIacc —
CBETUMOCTD"

124

3BG3)IBI TJIaBHOM ITOCIICA0BATCIIbHOCTH

125

Bnyrpennee ctpoenune 38é31. COBpeMEHHbIE
MIPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBosmroniK CosHIIa U 3BE31. DTarllbl )KU3HU
3BE3]

126

Muneunsiii [Iyte — Hama [Nanaktuka. Tumbl
rajlakTuk. YEpHbIe IBIPHI B Apax ralakTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xaobb6ua. Teopus bonbiioro B3peiBa.
PenukroBoe nsnyveHnue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpPOHOMUU

130

DU3NYECKU IPAKTUKYM I10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
MOCTOSHHBIX MarHUTOB" MJIM
"HccneqoBanue CBOMCTB
¢deppomarnerukos" win "HccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"




Du3NYEeCKUH IIPAKTUKYM 110 TEME
"N3mepenue cuiibl AMnepa" unu "HU3yuenue
131 3aBUCHUMOCTH CHJIbI AMIlepa OT CHJIbI TOKa"
unu "OnpeneneHue MarHuTHOM MHIYKIIUN
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

®uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue siBICHUS

132 AJIEKTPOMArHUTHOM MHIYKIMU" WK
"Onpenenenre HHIYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

®u3N4eCKUil IPAKTUKYM IO TEME
133 "UccnenoBanue sIBICHUS CAMOMHIYKIIHM"
nin "COopka MOJENH 3IEKTPOMAarHUTHOTO

reneparopa"

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO W MIPY)KUHHOTO
MasTHUKOB"

134

DuU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasTHHUKE"

DuU3NYECKU IPAKTUKYM I10 TEME
"HccnenoBanue nepeMEHHOI0 TOKa 4epes
MOCJIEIOBATEIBHO COeqUHEHHBIC
KOHJIEHCATOP, KaTyIIKY U pe3UcTop" miun
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIETIH IEPEMEHHOTO TOKa"

136

137 DuU3NYEeCKUN IPAKTUKYM I10 TEME




"N3y4yeHue napameTpoB 3BYKOBOI1 BOJIHbI"

138

Du3M4EeCKUH IIPAKTUKYM 110 TEME
"N3mepenue nokaszaTelis MpeioMICHUs
crexna" win "l[lonydyenue nsoOpaxxeHus B
CUCTEME U3 IJIOCKOTO 3epKaja U JUH3bI"

139

®uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (DOKYCHOTO
paccTosTHUS OT BEIIeCTBa (Ha MpuMepe
xuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSIHHUSI PACCEUBAIOIIUX
auH3"

140

®u3NYeCKUil IPAKTUKYM IO TEME
"Habmronenne nudpakuun, nHTephEepeHInmn
U noJispu3anuu csera'

141

DU3NYECKUH TPAKTUKYM 10 TEME
"OnpeneneHne UMMYyabCca U SHEPTUU
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3aPsKEHHBIX YaCTUI B MAarHUTHOM
noje)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HcciienoBanus Gororddekra" nim
"HUccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
yepes CBETOIMO/ OT HalpsbKeHUs"

143

DuU3NYECKUH IIPAKTUKYM I10 TEME
"HccnenoBaHue CeKTpa pa3pekeHHOrO
aTOMapHOIo BOJOPOJa U U3MEpEHUE
noctosiHHo# Punbepra"




144

Du3NYEeCKUH IIPAKTUKYM 110 TEME
"UccnenoBanue paaroakTUBHOTO (OHA C
KCIIOJIb30BAHUEM JI03UMETpa" WIIH
"N3ydyeHue noruoueHus 6era-4acTurl
aIIOMUHUEM"

145

®uU3NYECKU IPAKTUKYM 110 TEME
"Habmntonenus 38€3aH0T0 HEOA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIH30BAHUEM
KOMIBIOTEPHBIX MIPHIIOKEHUHN IS
OTIpeIeTICHUS TIOJIOKEHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3pe3ausi CeBEpHOTO MOYIIapHs U SIPKUe
3Bé31p1" Wi "HaOmroaeHus B TEIECKOII
JlyHbI, UTaHET, TYMAHHOCTEW U 3BE3THBIX
CKOoruieHuin"

146

O060011eHre 1 cucTeMaTu3alus 3HaHui.
Ponb ¢usuku u actpoHomuu B
SKOHOMMYECKOI, TEXHOJOTHYECKOH,
COITMAILHOM M ATHYECKOM cdhepax
NeSITeNIbHOCTH YeJIOBEKa

147

O06001eHre U cucTeMaTu3alys 3HaHUH.
Ponp u MecTo pu3MKU U aCTPOHOMUH B
COBPEMEHHOM Hay4yHOU KapTUHE MUpPa

148

O06001eHre 1 cucTeMaTu3alus 3HaHUuH.
Ponp pusnueckoit Teopun B popMUpOBAaHUT
NpEJCTaBICHUN O (pU3NUeCKON KapTHUHE
MUpa, MeCTO (pU3HUECKON KapTUHBI MHUpA B
o0111eM psTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABIECHUN O IPUPOLE




O0001IeHME U CUCTEMATU3ALMS 3HAHUM IO

149 " "
teme "Kunemarnka

150 O0001IeHne 1 cUCTEMATU3ALUS 3HAHUI 110
teMme "Kunematuka"

151 O0001IeHne 1 cUCTEMATU3aLUs 3HAHUI 110
teme "JluHamuka"

152 O0001IeHne U cCUCTEMATU3AIIMS 3HAHNUI 110
teme "Cratuka TBepaoro tena'

153 O00011eHne U cCUCTEMATH3AIIUS 3HAHNUI 110
TeMe "3aKOHBI COXpAaHEHHUs B MEXaHUKE"
O0001IeHne U cUcTEMaTU3aIMs 3HAHNUI 110

154 TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKOM
Teopun"

O00011IeH1E U CHCTEMATH3ALMSI 3HAHUH 110

155 teMe "Tepmonnnamuka. TerioBbie
MAaIIuHb"

O000111eHHE U CUCTEMATH3AIMsI 3HAHUH 110

156 TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®da3zoBrIe Tepexoanl"”

pexon

157 O000111eHHE U CHCTEMATH3AIMsI 3HAHUH 110
Teme "DrnekTpuueckoe mnojie"

158 O000111eHNE U cCUCTEMATH3AIMs 3HAHUN 110
teme "TloCTOSTHHBIN ANeKTpUUYECKUN TOK"

159 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110
teme "ToKHM B pa3InuHbIX cpenax”

160 O00011IeHNE U cCUCTEMATH3AIMS 3HAHUH 110

TeMme "MaruutHoe noJe"




161

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMATHU3aLMsA 3HAHUH 10 TEME
"DJIeKTpOMarHuTHAs UHIYKIUsA"

162

PesepBubiit ypok. O60011eHIE 1
CHCTEMATH3ALMS 3HAHUI [0 TEME
"Mexanndeckue xoaeoanus"

163

PesepBubiit ypok. O60011eHIE U
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JyeKTpOMarHuTHbIE KosieOaHus"

164

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3allus 3HaHUH 110 TeMe
"MexaHn4eCcKHEe U dJIEKTPOMAarHUTHbBIE
BOJIHBI"

165

Peseprubrit ypok. O6001eHNE 1
cucTeMarusanys 3Hagui mo reme "Ontuka"

166

Peseprubrit ypok. O6001eHNE 1

cucTeMatu3anys 3Hagui mo teMe "OCHOBEI
CTO"

167

Peseprubiit ypok. O6001eHNE 1
cucTeMaTH3alys 3HaHUH 110 Teme
"KopryckynsipHO-BOJIHOBOM 1yanu3m"

168

PesepBusiit ypok. O600mIeHE U
cUcTeMartu3alus 3HaHui no reme "dusnka
atoma"

169

PezepBHblit ypok. O0oO1IEHNE U
cucTeMaTh3anus 3HaHui o teme "®duznka
aTOMHOTO 5i/Ipa U 3JIEMEHTapHbIX YacTHl"

170

PesepBHriit ypok. O600IeHE U




crcTeMaTH3alKs 3HaHUH 110 TeMe
"OneMeHThI acTpoPu3nKu"

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 kinacc/ KacesinoB B.A., O611ecTBO ¢ orpaHu4eHHOM
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M3m1aTenbeTBo
«IIpocBemenue»

» dusuka, 10 kinacce/ KacesinoB B.A., O611ecTBO ¢ orpaHUYeHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M3matenbeTBo

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA
®dusnka. YrinyoneHHbiit ypoBeHb. 10—11 kiaccsl : pabodast mporpamma K

muann YMK B. A. KacesiHoBa: yueOHO-MeToAMUecKoe mocodue / B. A.
Kacesnos, U. I'. Bnacoa. —M. : JIpoda

2 ®uzuka. 10 k1. YraybneHHbIH ypoBeHb : yueOHuK / B.A. KacesHoB. — 5-¢
u3., crepeotun. — M. : JIpoda

3 ®usuka. 11 k1. YroyOneHHsiil ypoBeHs : yueonuk / B.A. KacesiHoB. — 5-¢

u3., crepeorurt. — M. :Jlpoda

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1 http://nsportal.ru - cornanbHas ceTh paOOTHUKOB 00pa30BaHMSI.

2 http://markx.narod.ru/pic/ - pusuka B mkoste.

3 http://festival.1september.ru/articles/ - ¢pecTuBanp negarornyeckux uic



«OTKPBITBIN YPOK».

4 http:/lwww.fizika.ru/ - caidt mist yaureneid GU3NKU U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuansl 1o usuke.

6 www . ege .edu.ru - uadopmanuonHssii mopran EI'D.

7 http :// school - collection . edu . ru / - equnas komrekius [JOPoB



