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IHHOACHUTEJBHASA 3AIINCKA

[IporpamMma mo ¢Qu3uke Ha YpOBHE CpeaHETo 001ero oopasoBaHusi pazpaboTaHa
Ha OCHOBE TIIOJIO)KEHMM M TpeOOBaHMM K pe3yibTaTaM OCBOECHHS OCHOBHOM
oOpazoBarenbHOI Tporpammel, npenacraBieHHbix B PI'OC COO, a Takke ¢ yuyéTrom
dbenepasibHOM paboueld mporpamMmbl BocnuTanus W KoHuenmuu mpernojaBaHus
yuebHoro mpeamera «®dusmka» B oOpa3oBaTeNbHBIX OpraHuzanusix Poccuiickoi
®denepann, peain3yoIMX OCHOBHbBIE 00pa30BaTEIbHBIE TPOTrPAMMBI.

[Iporpamma 1o ¢u3uke omnpenenser 00s3aTeIbHOE MNPEIMETHOE COJIEpKaHHE,
YCTaHABIMBAET PEKOMEHAYEMYIO IIOCJIEI0BAaTEIIbHOCTh H3YYEHHs] TEM U Ppa3JeioB
y4eOHOro mpeaMeTa ¢ y4€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU
y4eOHOro Ipoliecca, BO3PACTHBIX OcoOeHHOcTel oOywatonmxcs. Ilporpamma 1o
¢u3uKe Ma€T MpelCcTaBlIEHUWE O MLENsIX, COAEp)KaHWW, OOIIell cTpareruu oOydeHHs,
BOCIIUTAHUS U Pa3BUTHUS 00yUalOIIMXCs CpeAcTBaMH yuyeOHoro npeamera «dusnkay Ha
yrayOJaEéHHOM YPOBHE.

N3yuenne xypca pusuku yriayOiaEHHOIO YpOBHS MO3BOJSET PEaM30BaTh 3a/1a4yu
po(EeCCUOHAIBHON OPUEHTAILIMH, HAMPABIECHO HA CO3JaHUE YCIIOBUU ISl MPOSIBICHUS
CBOMX HHTEIUICKTYaJIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaKIbIM OO0YyJarolInMCs,
KOTOpbIE  HEOOXOAMMBI NIl  TMPOJOJDKEHUS  0o0pa3oBaHHMsS B OpraHU3alusax
npodeccuoHanbHOr0  00pa3oBaHUsl MO  Pa3iMYHBIM  (UBUKO-TEXHUYECKUM U
WH)XCHEPHBIM CIIEIIUATBHOCTSIM.

B mporpammMe no (u3uke omnpeaensroTcs IUIAHUPYEMbIE PE3YJIbTaTbl OCBOCHHS
Kypca (U3MKA Ha YpPOBHE CpeAHero oOmero o0pa3oBaHUs: JUYHOCTHBHIE,
MeTanpeaMeTHble,  NIpeaMeTHble  (Ha  yriayOJaéHHOM — ypOBHE). Hayuno-
METO/JOJIOTUYECKON OCHOBOWM Il  pa3pabOTKu TpeOOBaHWM K  JUYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM pe3yJIbTaTaM 00yJarolINXcs, OCBOMBIINX IPOrpaMMy
no (u3MKe Ha ypOBHE CpPEAHEro oOIero ooOpa3oBaHus Ha YriayOJEHHOM YpPOBHE,
ABIISIETCS CUCTEMHO-/1E€ATEIbHOCTHBIN MOAXOI.

[IporpamMma no (pusMKe BKIIOYAET:

IUTAHUPYEMBIE pe3yJIbTaThl OCBOEHUS Kypca (DU3HKU Ha yriyOJEHHOM YpOBHE, B
TOM YHCJIE TPEIMETHBIC PE3yIbTaThI MO T0/1aM 00yUCHUS;

cojiepkanue yueOHoro npeamMera « Ousukay Mo rojiaMm o0ydeHusl.

[Iporpamma 1o (Qu3uke wuMeeT MNPUMEPHBIM XapakTep U MOXKET ObITh
MCIIOJIb30BaHa YUUTENSMHU (PU3HUKH JIJIs1 COCTABJICHHSI CBOMX pabOUMX MpOorpamm.

[Iporpamma mo (¢u3uKe HE CKOBBIBA€T TBOPYECKYIO HHUIMATUBY YUHUTENEH U
PEIOCTaBISET BO3MOKHOCTHU Uil PEAU3al[MU PAa3IMYHbIX METOJAUYECKUX MOIXOI0B K
NpenojaBaHuio0 (PU3UKKH Ha YrIIyOJEHHOM YpOBHE TIPU YCJIOBHHM COXPAaHEHHUS
00s13aTeIbHON YacTH COJIepKaHus Kypca.

®duszuka Kak Hayka o0 HauboJiee OOIIMX 3aKOHAX MPUPOJBI, BHICTYIAs B KA4eCTBE
y4ueOHOTO MpeaMeTa B IIKOJIe, BHOCUT CYHIECTBEHHbIH BKJAJ B CHUCTEMY 3HaHHU 00



okpyxatomieM Mupe. IIKonpHBII Kypc (QU3MKM — CcHUCTEeMOOOpa3yIOmUid st
€CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, TTOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SBJIICHHM, H3y4yaeMbIX XUMHUEH, Ouomoruen, (uU3NIEcKou
reorpadueii u actpoHomuel. Vcnonb30BaHNE W aKTUBHOE NMPUMEHEHHE (PU3NUECKHUX
3HAHUI ONpeNenuio XapakTep M OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B
cdepe PHEpreTuku, TPAaHCIIOPTa, OCBOCHHSI KOCMOCA, MOJTYyYEHHUsI HOBBIX MAaTEpUaJIOB C
3a/laHHbIMU cBoOMcTBamMu. M3ydyeHue Gpu3uku BHOCUT OCHOBHOM BKJIaJ B OpMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa o0O0ydaromierocs, B (OPMUPOBAHHUE YMEHUU
NPUMEHSTh HayYHBIM METO/I TO3HAHUS NP BHIMIOTHEHUN UMU YUEOHBIX UCCIIEIOBAaHHIMA.

B ocHoBy kypca ¢u3uku Ha ypoBHE CpeHEro o01iero 00pa3oBaHusl MOJI0KEH Pl
UJe, KOTOPhIE MOXKHO pacCMaTpUBaTh KaK IPUHIUIIBI €70 IIOCTPOCHHUSI.

Hoea wuenocmmnocmu. B COOTBETCTBUM € HEW KypC SIBISIETCS JIOTUYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall M3 BCEX pa3leloB (PU3MKH, BKIIOYAET KaK
BOITPOCHI KJITACCUYECKOM, TAK U COBPEMEHHOM (DU3UKHU.

Hoen czenepanuszayuu. B COOTBETCTBUM C HEH Marepuan Kypca (U3HKH
0o0BbeIMHEH BOKpYT (pusmueckux teopuil. Benymmm B Kypce siBasieTcs: (GOpMUPOBAHHE
IIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPHH, BEIIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanuzanys NOpeanosiara€T HCHOJIb30BaHUE
I'YMaHMTAPHOTO MOTEHIMaa (PU3NIECKON HAyKH, OCMBICIICHHE CBS3M Pa3BUTHS (HU3UKU
C pa3BUTHEM OOIIECTBAa, a TakKXe C MHPOBO33PEHUYECKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MPOOTIEMaMHU.

Hoea npuxnaonoui nanpaenennocmu. Kypc ¢Gusuku yriayOa€HHOTO YpPOBHS
MPEANOoJaraeT 3HaAaKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTUYECKUX
MIPUJIOKEHUN W3YyYEHHBIX TEOPUH U 3aKOHOB. [Ipm 3TOM paccMarpuBaroTCs Ha ypOBHE
OOUIMX MPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoea 3Konozuzayuu  peanusyercss IOCPEACTBOM  BBEICHHS  DIIEMEHTOB
coliepKaHusl, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJieMaM COBPEMEHHOCTH, KOTOpbIE
CBA3aHbl C pPAa3BUTHEM TEXHUKM W TEXHOJOTUH, a Takke OoOCYyX AeHHs NpodseM
paloHaIbHOIO MPUPOIOTIOIB30BAHUS U SKOJIOTHYECKON O€30MacHOCTH.

OcBoeHHEe coaepKaHUsl MPOrpaMMbl MO (PU3HKE JOJKHO OBITh MOCTPOEHO Ha
INPUHILIUIIAX CHUCTEMHO-JEATENBHOCTHOrO monaxona. [ns ¢usuku peanmzamusi 3THUX
NPUHIUMIIOB 0a3upyeTcsi Ha HCIOJIb30BAHUU CaMOCTOSITEIBHOTO 3KCIEPUMEHTa Kak
MOCTOSTHHO JIeUCTBYIoIIero (pakropa yueobHoro npoiecca. st yriyon€éHHOTO YPOBHS —
3TO CHUCTEMA CaMOCTOSATEIBHOTO YYEHUYECKOTO 3KCHEPHUMEHTA, BKIHOYAKOLIETO
(bpoHTaNbHbIE YYEHUYECKHE OMBITHI MPU U3YYEHUU HOBOTO MaTepHala, JJabopaTOpHbIE
paboTel U paboThl mpakTukyma. [Ipm 3TOM BO3MOXKHBI JBa crocoba pealn3aluu
¢du3nUecKoro nmpakTukyMa. B nmepBom cityyae mpakTUKyM MpoBOAMUTCS JIMOO B KoHIie 10
u 11 kiacco, 1100 Mocie NepBOro U BTOPOro MOJIYTOJUN B KaXKIOM M3 3THX KJIACCOB.
Bropoii ciocod — 3To nHTerpaius padot npakTukyma B CUCTEMY J1a00paTOpHbIX padoT,



KOTOpBIE MPOBOASTCS B Ipoliecce u3yueHus pasnena (temsl). [Ipu aToM non padbotamu
NpPaKTUKyMa TTOHMMAETCsl CaMOCTOSITEIbHOE HCCIEI0BAHKUE, KOTOPOE MPOBOAMUTCS IO
PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BUAa 0€3 MOIAaroBOi HHCTPYKITUH.

B mporpamme no ¢gusuke cucreMa yueHHYECKOTO 3KCHEPHUMEHTA, J1abOpaTOPHBIX
paboT M MpakTUKyMa MpeJCTaBiIeHa €IWHBIM MepeuHeM. BeiOop TeMaTuku sl 3TUX
BUJIOB  YYEHHUYECKUX  MPAKTUYECKUX  pabOT  OCYHIECTBIISIETCS  y4aCTHUKAMU
00pa3oBaTeNbHOTO MPOIEcca UCXOAS U3 OCOOCHHOCTEH MOYpPOYHOrO IUIAHWPOBAHUS U
ocHamieHus kabunera ¢us3uku. [Ipu 3ToM obecrieunBaeTcst OBIaIEHNE O0yYAIOIIMMHICS
YMEHHSIMH TIPOBOAUTH MPSMbIE M KOCBEHHBIE U3MEPEHUS, NCCIIETOBAHMS 3aBUCUMOCTEH
(bu3MYECKUX BEIMYMH U MMOCTAHOBKY OIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

Bonbiioe BHUMaHUE yeseTCsl PEIICHUIO pacu€THRIX U KaueCTBEHHBIX 3a1a4. [Ipu
ATOM JIJI pACUETHBIX 3aJ1ay MPUOPUTETOM SIBIIIOTCS 3a/1a4U C SIBHO 33JJaHHOUW M HESBHO
3aJJaHHOW (PU3NYECKONW MOJIENbI0, TO3BOJSIONINE MPUMEHATh H3yYEHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pasjiena Kypca, Tak U HHTETPUPYs IPUMEHEHNE 3HAHHHA
U3 pa3HbIX pasnenoB. s kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBsICHEHHE/IPEICKAa3aHue TPOTEKAaHUsI (PU3MYECKUX SBICHUM © MPOLECCOB B
OKpY)Kalollled JKHU3HM, TpeOyrouue BblOOpa (U3MUECKOM MOIENU Il CUTYyalluu
MPAKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusimu OI'OC COO k MarepuabHO-TEXHUYECKOMY
obecrieueHn0 y4eOHOro mporecca Kypc (U3MKU yriayOJ&€HHOTO YpOBHS Ha YPOBHE
cpenHero o0mero o0pa3oBaHUs JOJKEH H3ydaTbCsl B YCIOBHUSIX MPEAMETHOTO
kabuHeta. B kaOuHere (U3UMKM JODKHO OBITH HEOOXOAuMMOEe J1abopaTOpHOE
o0opyoBaHuE IS BBIMIOJIHEHUS! YKA3aHHBIX B MpOrpaMMe MO (PU3HKE yUYEHUIECKHX
OMBITOB, Ja0OPATOPHBIX PabOT W PpabOT MPAKTHUKyMa, a TaKXKe JEMOHCTPALMOHHOE
obopymoBaHue.

JlemoHCTpaninoHHoe 00opyaoBaHue GOPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MUHUMAIBHON JIOCTATOYHOCTH U OOECHeYMBAaeT TOCTAHOBKY IEPEUYHUCICHHBIX B
nporpaMMe Mo (U3MKE KIFOYEBBIX JEMOHCTpAIU I WCCIEeTOBAHHUS H3ydaeMbIX
SIBJICHUH U TPOIIECCOB, IMIUPUICCKUX U (PYHTaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX
MIPUMEHECHUM.

JlabopaTopHoe oOopyaoBaHWE IS YYCHHUYECKUX  TMPAKTHUYECKUX  paldOT
dbopMupyeTcsi B BUJIe TEMAaTHIECKUX KOMIUIEKTOB M 00ecreynBaeTcs B pacyéTe O JHOTO
KOMIUIEKTa Ha JABYX OOydarommxcsa. TemMaTH4ecKre KOMIUIEKTHI JIabopaTOPHOTO
o00OpyZOBaHUsI JOJKHBI OBITh TIOCTPOEHBI Ha KOMIUIEKCHOM  HCTOJb30BaHUH
aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX N3MEPUTEIHHBIX CHCTEM
B BHJIe IIU(POBBIX JIAOOPATOPUIA.

OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IEM 00pa30BaHUU SBJISIOTCS:

dbopMHpOBaHHE MHTEpPECa M CTPEMJICHUs OOYyYalolUXCs K HayYHOMY H3YYEHHIO
MPUPOIBI, PA3BUTHE UX MHTEIUIEKTYATbHBIX U TBOPUECKHUX CITOCOOHOCTEH;



pa3BUTHE TMPEACTaBICHUH O HAYYHOM METOJ€ NO3HaHUA U (OPMHUpPOBAHUE
UCCJIeI0BATEILCKOIO OTHOIIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpOBaHWE HAYYHOTO MHPOBO33PEHHUSI KakK pe3yJibTaTa M3yYeHUS OCHOB
CTpPOSHUS MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DM3HUKU;

dopMupoBaHre yMEHHH OOBACHATH SIBICHUS C HCIOJIb30BAaHUEM (PU3MUECKUX
3HAHUI ¥ HAYYHBIX JOKa3aTEIbCTB;

dbopMHpoBaHHE TMPEACTABICHUM O poiau (U3MKU [ Ppa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJOTHU;

pa3BUTHE TPEACTABICHUN O BO3MOXHBIX cepax Oynymed mpodeccuoHaIbHON
JEeSATENbHOCTH, CBA3AHHBIX C (PU3MKOW, OJrOTOBKA K JaJIbHEWIIEMY O0OYYEHHUIO B 3TOM
HaIlpaBJICHUMU.

JlocTmkeHne STUX LeJell 00ecreunBaeTcss pelIeHUuEM CIEIYIOIUX 3a1ad B
npoIiecce n3ydeHus Kypca GU3uKu Ha YPOBHE CPEIHETO OOIIEero 00pa3oBaHuUs:

MpUOOpPETEHUE CUCTEMBI 3HAHMK 00 OO0MmMX (QU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHUSX, BKJIIOYAs MEXaHUKY, MOJEKYISIPHYIO (DU3UKY, DJIEKTPOAMHAMUKY,
KBaHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

dbopMHpOBaHHE YMEHUNU NPUMEHITh TEOPETUYECKHE 3HAHUA I OOBSCHEHUS
(dbu3nyeckux SIBJICHUW B MPUPOAEC U JUISl NPUHATUS MPAKTUYECKUX pEHICHUN B
MOBCEIHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB PEIICHUS Pa3JIMYHBIX 33/a4 C SBHO 3aJaHHON (U3HUECKOn
MOJIETIBIO, 3a71a4, OIPa3yMEBAIOIINX CAMOCTOSITENIbHOE CO3JaHle (PU3NUECKON MOJIENH,
aJIeKBaTHOM yCJIOBUSAM 33Ja4i, B TOM YHCIIE 33/1a4 MH)XEHEPHOI'O XapaKTepa;

MOHMMaHUe (PU3NYECKUX OCHOB M MPUHIUIIOB JIEUCTBUS TEXHUUECKUX YCTPOWCTB
Y TEXHOJIOTUYECKUX MPOLECCOB, MX BIUSHUS HA OKPYKAIONIYIO CPELY;

OBJAJCHUE METOJaMH CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U  MPOBEIACHUSA
(U3UYECKUX SKCIEPUMEHTOB, aHAIN3a M MHTEPIIPETAIM UH(POPMAIINU, OTPEISICHUS
JOCTOBEPHOCTH MOJTYYEHHOTO pPe3yJIbTaTa;

CO3JaHUE YCIOBUW [JJIsi Pa3BUTUS yMEHUM MPOEKTHO-UCCIIEIOBATEIbCKOMH,
TBOPUYECKOU JIESITETbHOCTH;

pa3BUTHE HMHTEpeca K cdepaM NMpoecCHOHATBHON eSTEIbHOCTH, CBA3aHHON C
(bU3UKOM.

B cootBerctBuu ¢ tpedoBanuamu @I'OC COO yriayOnéHHbIN ypOBEeHb U3yUEHHUS
y4ueOHoro npeaMera «Du3nka» Ha ypOBHE CpeHEro o0iero 0opa3oBaHus BHIOUpaETCs
OOyJarONMMUCS, TUIAHUPYIOMIMMHI TPOJODKEHHE 00pa30BaHUs IO CHEIHATBHOCTIM
(MBUKO-TEXHUYECKOTO MPOQUIISL.

Ha usyuenune ¢usuku (yrinyOn€HHBIH YpOBEHb) Ha YPOBHE CpeaHEro oOIero
obpazoBanus orBoauTcs 340 vacoB: B 10 kiacce — 170 gacoB (5 yacoB B Henento), B 11
kiacce — 170 yacoB (5 4acoB B HEACIIO).



[Ipennaraempiii B mporpaMMe 10 (¢U3MKE TepeueHb JabopaTOpHBIX U
NPaKTUYECKUX paboOT sBISETCA PEKOMEHIOBAHHBIM, YYHUTENIb JEJaeT BHIOOp
NpOBENEHUS JIA0OpPAaTOPHBIX PabOT W ONBITOB C YYETOM HMHIWBUAYAIbHBIX
0COOEHHOCTEN 00yUarOIINXCS.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hay4ynblid MeTO MO3HAHMS IPUPOBI.

®uszuka — ¢yHIaMeHTalbHAas Hayka o mpupoie. HayuHelii MeTon MO3HAHUSA H
METO/IbI CCIIeIOBAaHUS GU3NUYECKUX SIBIICHUH.

OKCIepUMEHT W Teopus B IIpoliecce IMO3HaHus mnpupoabl. Habmionenue u
AKCIIEPUMEHT B (PU3HKE.

CnocoObl  u3MepeHus (PU3NYECKUX BETUYMH (AHAJIOTOBBIE U ITU(POBBIC
MU3MEPUTEIIbHBIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[TorpemHocT U3MEPEHU (PU3NUECKUX BETUYUH (a0COIIOTHAS M OTHOCUTENbHAS).

MonenupoBanue (QU3NYECKUX SBJIEHUN M MPOLECCOB (MaTepuaibHas TOUKa,
abCOIOTHO TBEPJAOE TENO, UJealbHAasl KUIKOCTb, WJCANbHBIN Ta3, TOUEUHBIA 3apsn).
I'unore3a. ®U3NUECKUI 3aKOH, TPAHUILIBI €0 MPUMEHUMOCTH. Du3ndeckas TeopHsl.

Ponb u Mecto pusuku B GOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
MPaKTUYECKOMN AESITEIbHOCTHU JTIOAEH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepeHne CUilbl TOKa M HaOpsDKEHHS B LIENHU MOCTOSHHOTO TOKa MPU MOMOIIU
aHAJIOrOBBIX U IIU(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCcTBO ¢ 1u(poBoil naboparopueil mo Qusuke. Ilpumepsl u3MepeHus
(U3MYECKUX BEJIMYMH MTPU MOMOUIN KOMIBIOTEPHBIX JaTYHKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe nBH>KeHHE. (OTHOCUTENBHOCTh MEXAHUYECKOTO  JBUIKEHUS.
Cucrema oTcuéra.

[Ipsimast 1 oOpaTHast 3a1a4u MEXaHUKHU.

Pannyc-BekTop MaTepHaIbHOM TOYKH, €0 MPOEKIMH HA OCH CUCTEMBI KOOPJAUHAT.
TpaekTopus.

[lepemenienne, cKopocTh (CpelHSsI CKOpPOCTb, MI'HOBEHHasi CKOpPOCTb) U
YCKOpPEHUE MAaTEepUAIbHOW TOYKM, WX MPOEKIMU HA OCH CHUCTEMbl KOOpJWHAT.
CrnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MNPAMOJIUHEHHOE JBHKEHHE. 3aBUCHUMOCTb
KOOPJIMHAT, CKOPOCTHU, YCKOPEHMS] M IMYTH MaTepUalbHOW TOYKHM OT BPEMEHHM U HUX
rpaduKu.

CBoOosHOE TmajeHue. YCKOpeHue CBOOONHOro mnajeHus. JIBuxeHue Tena,
OpOILIEHHOTO TOJ YIJAOM K TOPU30HTY. 3aBHCHUMOCTh KOOpPAMHAT, CKOPOCTU U
YCKOpPEHUsI MaTepuaIbHONW TOYKU OT BPEMEHH U UX TPaUKu.

KpuBonuneitHoe nBuxeHue. J[BUKEHHE MaTEpPUATbHOM TOYKH MO OKPY>KHOCTH.
VYrioBas u nuHelHas ckopocTh. [lepuos u yacrtota oopaienus. LleHTpocTtpemurensHoe



(HOpManbpHOE), KacaTeabHOE (TAaHICHIMAIBHOE) U TMOJHOE YCKOPEHHE MaTepuaibHOM
TOYKH.

TexHuyeckne yCTpoHCTBA U TEXHOJOTHYECKUE MPOLECCHI: CIIUIOMETP, ABUKECHUE
CHapsI/I0B, IIEITHEIE, MIeCTepEHYAThIC U PEMEHHBIC TTepeaadn, CKOPOCTHBIE JTH(THI.

Jemoncmpayuu.

Mopgens cHuCTEMBI OTCYETA, WILTIOCTPAUS KUHEMATUYECKUX XapaKTEPUCTHUK
JBHKCHUSL.

CnocoObI ucciaenoBaHus JBUKCHUM.

NnmrocTpanus nmpeaenbHoro nepexoaa 1 u3MEpeHue MTrHOBEHHOW CKOPOCTH.

[IpeoOpazoBanyie ABUKEHUN C UCTIOJIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM IPOCTPAHCTBE.

HaGnronenue paBwkeHUs Tena, OpOLIEHHOTO TIOJA VYIJIOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hanpagnenue ckopocTul pu ABMKEHUH MO OKPY>KHOCTH.

[IpeoOpazoBaHue yrioBOil CKOPOCTH B PEIYKTOPE.

CpaBHeHue myTeil, TPAaEKTOPU, CKOPOCTEN ABMKEHUSI OJHOTO U TOrO K€ TeJa B
pPa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

N3yyeHne HEpaBHOMEPHOTO JBHXKEHUSI C LEJIbIO OMNPEICICHUS MTHOBEHHOMU
CKOpPOCTH.

N3mepenue yckopeHus NpHU NPSIMOJIMHEMHOM PaBHOYCKOPEHHOM JBHXKEHUU I10
HAKJIOHHOM TIOCKOCTH.

UccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JBH)KEHUH.

N3mepenue yckopeHusi CBOOOJHOrO TajeHUs (PEKOMEHJ0OBAaHO MCIOJIb30BAHUE
1 poBoii 1abopatopun).

N3yuenue nBmkeHHs Tena, OpPOIIEHHOTO TOpu3OHTANIbHO. [IpoBepka rumnoress o
NPAMON MPOMOPUUOHAIBHON 3aBUCMMOCTH MEXAY AAJTbHOCTBIO MOJIETA W Ha4YaJIbHOM
CKOPOCTBIO TeJA.

N3yueHne nBMKEHUS TeJla O OKPYKHOCTH € IMMOCTOSIHHOM 110 MOJIYJII0 CKOPOCTHIO.

HccnenoBanue 3aBUCUMOCTH Tepro1a 0OpalieHus KOHMYeCKOT0 MasgTHHUKA OT €T0
[1apaMmeTPOB.

Tema 2. Jlunamuxa.

Ilepeii  3akoH HproroHa. HMHepumanbHble cucteMsl orcu€ra. IlpuHiun
oTHocuTenbHOCTH ['anuies. HeuHepuuanbHble CHUCTEMBI OTCUETa (OMpenesieHue,
MIPUMEDPBI).

Macca tena. Cuna. [IpyHuun cynepno3unmu cui.

Bropoi 3akoH HeroTOHA 17151 MaTepraabHON TOUYKHU.

Tpernii 3ak0H Hpr0TOHA 111 MaTepUAIBHBIX TOYEK.



3aKOH BCEMUPHOTO TATOTEHUS. DKBUBAJECHTHOCTh I'PABUTALIMOHHOW M MHEPTHOU
MAaccCBhl.

Cuna TsoxkecTd. 3aBUCHMOCTh YCKOPEHHUSI CBOOOJIHOTO MAaJIEHUs OT BBICOTHI Hajl
MOBEPXHOCTBHIO TUIAHETHI M OT Teorpaduyeckoil MmMUpoThl. JBrkeHne HEOECHBIX Tell U
uX cnyTHUKOB. 3akoHbl Kemepa. [IepBas kocMuueckast CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, ABHKyIIErocst C YCKOPEHUEM.

Cuna tpenusa. Cyxoe tpenue. Cuna TPEHHSI CKOJIBKEHUS UM CWJIA TPEHHUS MOKOS.
Koaddumment tpenus. Cuna cOnpoTHBICHUS MPH JIBIKEHUU Tella B KUAKOCTU WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JIBH>KECHHS.

JHasnenue. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI:  IOAIIMITHUKH,
JIBIYKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBWKEHHS Te€l B HMHEPUUAIBHBIX M HEMHEPLUUAIBHBIX CHUCTEMax
OTCYETA.

[IpyHIMI OTHOCUTEIBHOCTH.

Kauenue nByx HWJIMHIPOB WK IIAPOB Pa3HON MAacChl C OAUHAKOBBIM YCKOPEHUEM
OTHOCUTEJIbHO HEMHEPLUAIBLHON CUCTEMBI OTCUETA.

CpaBHEHUE PABHOACHCTBYIONICH MPUJIOKEHHBIX K TEIy CHUJ C NPOU3BEACHHUEM
MAaccChl TeJIa Ha €ro YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOZHUKAIOIIUX B PE3YJIbTAaTE B3AMMOIECHCTBHS TEII.

N3mepenune macc 1o B3auMoAeiCTBUIO.

HesecomocTs.

Bec tena npu yCKOpEHHOM MOIBEME U TTAJICHUH.

LeHTpoOeKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKyM.

N3mepenne paBHOACWUCTBYIOIIEH CUJI TpPU JBUXKEHUUM Opycka IO HAKJIOHHON
IIJIOCKOCTH.

[IpoBepka runoTe3bl 0 HE3aBUCUMOCTH BPEMEHU JABMKEHUS OpyCKa 10 HAKJIOHHOH
IJIOCKOCTH Ha 3a/IaHHOE PACCTOSIHUE OT €r0 MAacCChI.

HccnegoBanue 3aBUCMMOCTH CUJI YOPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aedopmaruu.

N3yueHue NBMXKEHMSI CHUCTEMBI Te€Jl, CBSI3aHHBIX HHUTBIO, NMEPEKUHYTOM dYepe3
NErKuii OJIOK.

N3mepenne koddduiimeHTa TpeHUs IO BEIWYUMHE YIIoBOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

UccnenoBanue ABukKEHUS Opycka MO HAKJIOHHOW IJIOCKOCTH C TMEPEMEHHBIM
K03 (HUIIUEHTOM TPEHUS.



N3ydenune nBMKEHUs rpy3a Ha Baly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpmoe Teno. I[locTymarenbHoe U BpalllaTeIbHOE JABUKEHUE
TBEPAOro Tesaa. MOMEHT CHiIbl OTHOCUTENBHO OCH BpaieHus. [lnedo cuibl. CnoxeHnue
CHUJI, IPWJIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

YcnoBus paBHOBECHS TBEPAOTO TeENA.

YcroitunBoe, HeyCTOWUYMBOE, O€3pa3TuYHOe paBHOBECHE.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyMm.

HccnenoBanue yciioBuil paBHOBECHS TBEPAOTO TENA, UMEIOIIETO OCh BPALLIEHUS.

KoHcTpyrpoBaHne KpOHIITENHOB U PacU€T CUII YIPYTOCTH.

N3ydenne ycTOMYUBOCTU TBEPAOTO TENA, UMEIOLIETO TUIOIAb OIIOPBI.

Tema 4. 3akonvl coxpanenus 6 Mexanuke.

NmMnynec mMarepranbHOM TOYKH, CHCTEMBI MaTepualibHbIX ToyeK. LleHTp macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBH)KEHUU LIEHTPa Macc.

Nmnynbe cuitbl U N'3BMEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUSI UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

MoMeHT wumIynbca MaTepualibHOM TOYKH. [IpencraBnenue o COXpaHEHUH
MOMEHTA UMITYJIbCA B HEHTPAIBHBIX MOJISX.

Pabora cunael Ha MalmoM W Ha KOHEYHOM IepemernieHuu. [paduueckoe
MIPEICTABICHUE PAOOTHI CHIIBI.

MoIIHOCTb CHUJIBI.

Kunernueckass 5sHeprusi MaTepHaJbHOM TOYKH. Teopema 00 HW3MEHEHUU
KUHETUYECKOU YIHEPTUU MATEPUATIBHON TOUKHU.

[loreHunanbHple W HENOTEHUUANbHBIE Ccuibl. lloTeHnManpHas  3HEprus.
[ToTenmuanpHas sHeprus ynpyro aehopMHUpOBaHHOW TmpykuHbl. [loTeHIManbHAsS
DHEPrus Tejla B OJHOPOJHOM TPaBUTAMOHHOM moJje. [loTeHnnanbHas sHeprus Tena B
I'PaBUTAIMOHHOM I10JI€ OJJHOPOAHOTO 11apa (BHYTpHY U BHE mapa). Bropas kocmuueckas
CKOpOCTh. TpeThsl KOCMUYECKAsI CKOPOCTb.

CBsi3p paOOTHl HEMOTEHIUANBHBIX CHUJ C M3MEHEHHMEM MEXaHHYECKON SHEpPrHH
CUCTEMBI T€Jl. 3aKOH COXPAaHEHUSI MEXaHUUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

VYpaBHueHue bepHymm s uaeanbHOM JKUAKOCTH Kak CIEICTBUE 3aKOHA
COXPAaHEHUS MEXaHUYECKOU SHEPTUH.



TexHuyeckne yCTpOWCTBA W TEXHOJOTHYECKUE TMPOLECCHI: JBHKEHUE PAaKeT,
BOJOMET, KOTIEP, MPY>KUHHBIA MTUCTOJIET, TUPOCKOI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Jlemoncmpayuu.

3aKOH COXpAaHEHHS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3MepeHne MOIIHOCTH CHUJIBI.

W3meHeHune sHepruu Tena Mpu COBEPILICHUU PabOTHI.

B3anmHbple TmpeBpaleHHs] KUHETUYECKOW W TNOTEHIMAJIbHOM DJHEPrUd IpH
JEMCTBUM Ha TEJIO CUJIBI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHue dHEepruu Ipu CBOOOHOM MaICHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie pabomol, npaKkmukKym.

N3mepenne nMIysbca Tesna o TOpMO3HOMY ITyTH.

N3mepeHne cuibl TATH, CKOPOCTH MOJENH 3JEKTPOMOOMIS U MOIIHOCTU CHIIBI
TATH.

CpaBHEHME U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHUJIBI.

HccenenoBanue COXpaHEHNs MMITYJIbCA IIPU YIIPYTOM B3aMMOJICHCTBHH.

N3mepeHre KHHETHYECKOM S3HEPTUH TeJIa 10 TOPMO3HOMY ITyTH.

CpaBHEHHE HM3MEHEHHUS TOTEHUMAIbHON 3HEPruu NPYXKUHBI C pabOTON CHIIBI
TPEHUSL.

Omnpenenenve pabOThl CHJIBI TPEHUsS MpPH JBWKEHUM Tela IO HAKIOHHOU
IIJIOCKOCTH.

Paznen 3. Modsiekyisipuasi Gu3nMka 1 TEpMOJIMHAMUKA.

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYIsIpHO-KHMHeTHUeckoi Teopun (MKT), ux onbITHOE
obocHoBanue. Juddysusa. bpoyHOBckoe nBMKeHHE. XapakTep ABWIKCHUS U
B3aMMOJEHUCTBUS YaCTULl BelIeCTBA. MOJEIN CTPOSHHUS Ta30B, KUJIKOCTEU U TBEPABIX
Tl U OOBSICHEHHE CBOMCTB BellleCTBAa Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
Mmouiekyl (atomoB). KonnuectBo BemectBa. [locTostHHas ABoraapo.

TermoBoe paBHoBecue. Temmeparypa u cmocoosl e€ wusmepenus. Illkana
temreparyp Llenbcus.

Mopenb uaealbHOTIO ra3a B MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM: YaCTHULBI ra3a
IBWKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT IPYT C IPYTOM.

l'azoBble  3akoHbl. YpaBHeHue MennaeneeBa—Kianeiipona.  AOGcoroTHas
temneparypa (mkana temneparyp KenbBuHa). 3akon [lanbrona. M3ompoiiecchl B
U7ealbHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe npeacTaBieHne
M30IPOLIECCOB: U30TEPMA, U30X0pa, n300apa.

CBsi3p MEXAY NABJICHUEM U CPEIHEW KMHETUYECKOW HSHEPIHEl MOCTYNAaTelIbHOrO
TEIJIOBOTO JIBMXKEHMSI MOJIEKYJ UJ€aIbHOrO ra3a (OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KHMHETUYECKOW TEOPHH HJI€aJIbHOTO Ia3a).



CBsi3b a0COJIIOTHOM TeMIlepaTypbl TEPMOJAMHAMUYECKON CHUCTEMBI CO CpEAHEH
KHHETUYECKOW SHEPrUeH MOCTYNATEIbHOIO TEIIOBOTO IBUKEHUS €€ YaCTHII.

TexHrueckue ycTpoicTBa U TEXHOJIOTHUECKHUE MPOIECCHl: TEPMOMETP, OapoMeTp,
ITOJIy4YE€HHE HAHOMATEPHUAJIOB.

Jemoncmpayuu.

Mopenu IBUKEHHUS YaCTHUL] BEILIECTBA.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Buneoponuk ¢ 3anuceio peaibHOro OpOyHOBCKOTO JIBUKEHHUS.

Huddysust KUIKOCTEH.

Mopens onbita lITepHa.

[TputskeHre MOJIEKYII.

Mojenu KpUCTAUIMYECKUX PELIETOK.

HaGnronenue u vicciiefoBaHUE U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HUccnegoBanne  mpomecca  YCTAaHOBJIEHHMS — TEIUIOBOTO  PABHOBECUS  IIPU
TEIJI000MEHE MEXIy Tropsueit U XOJI0JHOM BOJIOM.

N3yueHne HM30TEPMUYECKOrO Iporecca (PEeKOMEHJIOBAHO  HMCIOJIb30BaHUE
uudpoBoii 1adbopaTopun).

N3ydyeHnne n30XxopHOTO mpoliecca.

N3ydenune nzobapHOTO Mporiecca.

ITpoBepka ypaBHEHUS COCTOSHHSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[[) cucrema. 3amaHue BHEIIHUX  YCJIOBHM IS
TEPMOJMHAMUYECKOM CHUCTEMBl. BHemHume u BHYTpeHHHME MmapaMmeTpbl. [lapamerpsr
TEPMOJMHAMUYECKOM CHCTEMbI KaK CpPEJHUE 3HAYEHUS BEIMYHMH, OMUCHIBAIOIMINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe  Hawano  TepMOIWHAMMKH. Camonpou3BoJpHAsE  peJlakcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEMIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOrO raza B TEPMOAMHAMUKE — CUCTEMA YpaBHEHUI: YpaBHEHUE
MenpneneeBa—Kianelipona ¥ BBIpaXXEHUE [UII BHYTPEHHEHM JHEPTUM. Y CIOBUS
MIPUMEHUMOCTH 3TON MOJEIU: HU3Kasi KOHIEHTPAlUs YaCcTUL], BHICOKHE TEMIIEPATYphI.
Bripaxxenue 11t BHyTpEHHEN SHEPTUU OJJHOATOMHOTO UJICAIBHOIO Iasa.

KBa3ucratnueckue u HeCTaTUIECKUE MPOLIECCHI.

OneMeHTapHasi paboTa B TepMoAWHAMHUKe. Breramcienue paboTel mo Tpaduxy
npoiiecca Ha pV-auarpamme.

Tennonepenaua Kak croco0 WU3MEHEHUS BHYTPEHHEU SHEPIruun
TEpPMOJIMHAMUYECKOM  cucTteMbl  0e3  coBepuieHust  pabotel.  KonBekuus,
TEIUIONPOBOAHOCTD, U3ITyUYCHHUE.



KonnuectBo Temnotsl. TemmoéMKocTs Tena. Y aenpHas U MOJISIpHask TEIIOEMKOCTH
BellleCTBA. YpaBHeHHe Maiiepa. YaenpHas TeEIUIOTa CrOpaHus TOIUIMBA. Pacuér
KOJIMYECTBa TEIUIOTHI TpH Terionepenaye. [lonstue 06 annadbaTHOM mpolecce.

IlepBbIii 3aKkOH TepMOAMHAMMKU. BHyTpeHHss 3Heprus. KonudecTBo TEmioTsl n
paboTa Kak Mepbl I3MEHEHUSI BHYTPEHHEH SHEPTHH TEPMOANHAMUICCKON CHCTEMBI.

BTopo#i 3aKkOH TepMOAMHAMUKHU [JII PAaBHOBECHBIX MPOLIECCOB: YEPE3 3aJAHHOE
PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT E€IUHCTBEHHAS
agnabara. AGCOIIOTHAS TeMIEpaTypa.

BTopo#i 3akOH TEpMOJMHAMHUKM JJIsI HEPABHOBECHBIX MPOLIECCOB: HEBO3MOXKHO
nepenaTh TEIIOTY OT OoJiee XOJIOJHOIO Tejia K 0osiee HarperoMmy 0e3 KOMIIEHCAIlUu
(Knay3uyc). HeobpatuMocTh IPUPOAHBIX MPOIECCOB.

[Tpuniune! necTBus TerioBbix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTUYECKUE AaCIEKThl HCIOJB30BaHUS TEIUIOBBIX JBHUTarened. TemmoBoe
3arpsA3HEHUE OKPYXKAIOIIECH Cpeibl.

TexHuyeckne yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCH:  XOJIOAWIbHUK,
KOHJUIIMOHEpP, JU3CIbHBIA M KapOIOpaTOpPHBIN JBUTATENM, MapoBas TypOuHa,
MOJYyYEHHE CBEPXHU3KUX TEeMIepaTyp, VYTWIM3AlMUS «TEIJIOBBIX» OTXOJOB C
WCIIOJB30BaHUEM TEIUIOBOTO HAacoca, YTWIM3alus OMOOPTaHMYECKOro TOILIMBA IS
BBIPAOOTKH «TEIIOBOM» M DJIEKTPOIHEPTUH.

Jlemoncmpayuu.

N3MmeHnenune TeMiiepatypsl py ainadaTUueCKOM PacIIupEeHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAeIbHBIX TETNIOEMKOCTEN BEILIECTB.

CriocoObl U3BMEHEHHS] BHYTPEHHEW SHEPTHUH.

HccnenoBanune agmabaTHOTO TIpoIiecca.

KomrnproTepHbie MOAEIMN TEIUIOBBIX JBUTATENEH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, npAKMUKym.

N3mepenne yaeapHOoN TEIII0EMKOCTH.

Uccnenosanue npoiiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aguabaTHOTO IIpoIiecca.

N3ydeHnne B3aUMOCBSI3M DHEPIUU  MEXMOJICKYJISIPHOTO  B3aUMOJICUCTBUS U
TeMIepaTypbl KUTICHUS KUJTKOCTEH.

Tema 3. Acpecamuvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcauus. McnapeHue M KuleHue. YJenbHas TerioTa
napooOpa3oBaHUsl.

HaceleHHbIe M HEHACHIIIEHHBIE TTapbl. KauecTBEHHAs! 3aBUCUMOCTD INIOTHOCTH U
JABJICHUSl HACBIIICHHOTO Tapa OT TeMIIepaTypbl, MX HE3aBHUCUMOCTh OT 00bEMa
HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPbl KUTIEHUSI OT JJABJICHUS B dKUJIKOCTH.



BnaxxnocTs Bo3ayxa. AOCOMIOTHAS U OTHOCUTEINbHAS BIIAXKHOCTD.

TBépnoe Teno. Kpucrammmueckue u amopduble Tena. AHU30TPOIUS CBOWCTB
KpuctayyioB. [lnaBrmeHne ©W  KpucTauM3alMs. YJAelbHas TEIJIOTa IUIABJICHUS.
CyO6numarnusi.

Hedbopmarnmu TBEpHOTO Tenma. Pactsokenne m ckatme. Casur. Momyns FOHra.
[Ipenen ynpyrux nedopmarui.

TenmoBoe pacumpeHue KUAKOCTEH W TBEPABIX Tell, OOBEMHOE W JIMHEHHOE
pacumpeHre. AHrapMOHHM3M TEIUIOBBIX KOJIEOAHMI YacTHIl BEHIECTBAa KaK MPUYMHA
TEIJIOBOTO pacIIUPEHUsl Tl (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue 3HEprun B (a30BbIX MEPEXO0JIAX.

VYpaBHeHue TeroBoro danaHca.

[ToBepxHoctHoe HatspkeHue. KoadUIMEHT MOBEPXHOCTHOTO — HATSHKCHHUS.
Kamunapusie gBneHus. JlaBiaeHWe MO UCKPUBIEHHONM NOBEPXHOCTBIO KHUJIKOCTH.
®opmyna Jlamnaca.

TexHudeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLECCHI: KUIAKUE KPHUCTAJUIbL,
COBPEMEHHBIE MAaTEPUAJIBI.

Jlemoncmpayuu.

TennoBoe pacmnpeHue.

CBoliCTBa HACBIIICHHBIX TAPOB.

Kunenune. Kurnienue nmpu noHM>KEHHOM JTABJICHUM.

N3mepenune cuibl MOBEPXHOCTHOTO HATSKEHUS.

OnbITHI ¢ MBUIBHBIMU TIEHKAMU.

CmauuBaHue.

Kanunnsapusie siBiieHUsI.

Mojenn HeHbIOTOHOBCKOM JKUIKOCTH.

CriocoObl u3MepeHus BIAXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABICHUS KPUCTALNIMYECKOTO BEIIECTBA.

Buaer nepopmarmii.

Habmronerune Mansix aedopmarimii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCIIAPEHNUS JKUIKOCTEN.

N3mepenue yaenbHON TENI0ThI IUIABICHUS JIbAA.

N3ydyeHne CBOMCTB HACBILIEHHBIX [1APOB.

N3mepenne aOCOMIOTHOM BIIAXKHOCTH BO3JyXa UM OIIEHKa MacChl TapoB B
ITOMEILCHNH.

N3mepenne kodPpduiinenTa moBEpXHOCTHOTO HATSKEHUS.

N3mepenne monyns FOnra.

UccnegoBanue 3aBUCUMOCTH JedhopMaliii pe3MHOBOTO 00pa3ia OT MPUI0KEHHOM
K HEMY CHJIBL.



Pa3znen 4. JiaekTpoauHaMHKa.

Tema 1. Inekmpuueckoe noJe.

OneKkTpu3alms Tel W €€ NposSBICHUA. OJEeKTpudeckuid 3apsa. [IBa Buaa
ANEKTPUYECKUX  3apsaoB.  [IpOBOOHWMKM,  IHMAJIEKTPUKA W HOJYIPOBOJHHUKH.
DneMeHTapHbIN 3IEKTPUUECKUI 3aps/l. 3aKOH COXPAHEHUS 3JIEKTPUUECKOT0 3apsia.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH KynoHa.

DnekTpuueckoe nose. Ero neiicTere Ha 3JIEKTPUUYECKHUE 3aPSIbI.

HanpsoxkéanocTs anektpudeckoro noist. [Ipo6nslit 3apsan. JInnuyu HanpsxEHHOCTH
ANEKTpUYECKOro nojsi. OMHOPOIHOE IIEKTPUUYECKOE MOJIE.

[ToTeHIMaNBHOCTh  AJEKTPOCTATUYECKOTO TMOJA. Pa3HOCTH IMOTEHIHAIOB U
HanpspkeHue. [loreHnumanpHas oHeprus 3apsaa B - DJIEKTPOCTATUYECKOM  IIOJIE.
[Torennman snexrpocTaTudeckoro mnojs. CBsA3b HANPsSHKEHHOCTU NOJS U Pa3HOCTH
MOTEHIMATIOB U1  DJIEKTPOCTATUYECKOro 1mois (Kak OJHOPOJHOTO, TakK |
HEOTHOPOJTHOTO).

IIprHIMI CYyNEPIO3ULIANA DIIEKTPUUECKUX TIOJIEN.

[lone Toueunoro 3apsana. Ilonme paBHOMepHO 3apstkeHHOU cdepol. [lome
pPaBHOMEpPHO 3apshKeHHOro 1o o0béMy mapa. Ilome paBHOMEpHO 3apsKEHHOM
OeCKOHEYHOM TMJIOCKOCTH. KapTuHbl JNHHMI HanpsOKEHHOCTH ATHX  MOJeH U
DKBUIIOTEHIIMAIBHBIX TOBEPXHOCTEN.

IIpOBOJHUKH B DIIEKTPOCTATUYECKOM IOJIE. Y CIIOBUE PABHOBECUS 3aPsI0B.

JIMDIEKTPUKU B DJIEKTPOCTATUUECKOM ToJie. JludnekTpuueckas NPOHULIAEMOCTh
BEILIECTBA.

Konnencatop. OIEeKTpOEMKOCTh KOHAEHCATOPA. IJEKTPOEMKOCTH IUIOCKOTO
KOHJIEHCATOPA.

[TapannensHoe coenuHeHUE KOHAEHcATOpoB. llociienoBarenbHOE COEAMHEHME
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHAEHCATOPA.

JIBrMKeHME 3apsIKEHHON YaCTHULIbI B OJJTHOPOIHOM BJIEKTPUYECKOM I10JIE.

TexHuyeckue yCTPOMCTBA M TEXHOJIOIMYECKHE ITPOLIECCHI:  BJIEKTPOCKOII,
AIIEKTPOMETP,  DJIEKTPOCTATHYECKas  3allliTa, 3a3eMJIEHHE  JJIEKTPONpUOOpOB,
KOHJIeHCATOpHhI, renepaTop Ban ne I'paada.

Jemoncmpayuu.

Y CTpOUCTBO U MPUHLUII IEUCTBUSA DIIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX [IAPUKOB.

DNeKTpUYECKOe NoJIe ABYX 3aPSKEHHBIX ITACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B ANEKTPUYECKOM MOJIE.

DIIEKTPOCTATUYECKAs 3aLIUTA.

Y CTpONCTBO U AEHUCTBUE KOHJAEHCATOPA NOCTOSIHHOM U IEPEMEHHON EMKOCTH.



3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUION[AAW IUIACTHH,
PACCTOSIHHS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3IEKTPUIECKOTO MO 3apsHKEHHOTO KOHJIEHCATOopa.

3apsiika U pa3psjika KOHJIeHCaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

OueHka cuJl B3aUMOJICHCTBUS 3apsKEHHBIX TEIL.

HaGnronenue mnpeBpallleHuss SHEPTUM 3apsKEHHOIO KOHJEHCATOpa B OHEPTHUIO
W3JIy4YCHUS CBETOIUOMA.

N3ydyeHnne npoTekaHus TOKa B LENHU, COACPHKAILIECH KOHICHCATOP.

Pacnpenenennie pasHOCTH MOTEHIMATIOB (HANPSKEHHUS) MPU MOCIEI0BATEILHOM
COCIMHEHUN KOHJECHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwlit 31eKmpuyecKuil mox.

Cuna Toka. [ToCcTOSIHHBIN TOK.

VYcnoBus CylecTBOBaHUSI MOCTOSHHOTO 3JIEKTPUUECKOTO TOKa. VICTOUHMKHM TOKa.
Hamnpsixenue U u SJ1C é.

3akoH Oma 11 y4acTKa Lemu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. 3aBUCUMOCTh CONPOTUBIICHUS OJHOPOJHOTO
MPOBOJIHUKA OT €ro JJUIMHbl M IUIOIIAAW TOMEPEYHOTO CEYCHUS. Y AEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBarenbHOE, MApALICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux menei. [Ipasuna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH [xoyns—Jlenua.

MOIIHOCTE  3JIEKTPUYECKOTO TOKA. TemioBas MOIIHOCTh, BbIAEIsEMas Ha
pesucrope.

OJIC u BHyTpEHHEE COINPOTHUBJICHHUE HMCTOYHMKA TOKa. 3akoH Oma IJig MOJHOM
(3aMKHYTOM) 2JIEKTpUYECKOM 11erH. MOIHOCTh UCTOYHHKA ToKa. KOpoTKoe 3aMbIKaHUE.

Konpaencarop B 1enu noCTOSSHHOTO TOKA.

TexHuYeckre yCcTpOHUCTBa U TEXHOJIOTMYECKUE MPOLIECCHl: AMIIEPMETP, BOJIBTMETD,
peocTarT, CYETYMK IIEKTPUIECKOU SHEPTHHU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HAMPSHKEHUS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HANPSKECHUS JJISI PE3UCTOPA, JaMIIb
HaKaJMBaHUS U CBETOJMOJA.

3aBUCHUMOCTh CONPOTUBJICHUSA IUIUMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOILIA TN TTONIEPEYHOTO CEUYEHHUs M MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT COINPOTHUBIICHUS IMPU TOCTOSIHHOM
HaIPSKEHUH.



IIpssmoe m3mepenne DJIC. KopoTkoe 3aMblKkaHME TaIbBAHUYECKOTO JJIEMEHTA U
OLICHKA BHYTPEHHETO CONPOTUBIICHUS.

CnocoObl coeMHEHUsT UCTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMATIOB MEXKIY ITOJKOCAMM MCTOYHUKA TOKA OT
CUJIBI TOKA B LIEIIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccenenoBanue CMEMIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro COnpoTUBIICHUS TPOBOJIHHUKOB.

HccnegoBanue 3aBUCUMOCTH CHJIBI  TOKA OT HANpsOKEHUS I JIAMIIBI
HaKaJIUBaHUSI.

VYBenuueHue npezesia u3MepeHus amrnepmeTpa (BoJbTMETPa).

N3mepenne 3/1C 1 BHYyTPEHHETO CONPOTUBIICHUS UICTOYHUKA TOKA.

Nccnenosanne 3aBucumoctu DJ[C raJbBaHUYECKOTO JIEMEHTA OT BPEMEHU ITPH
KOPOTKOM 3aMbIKaHHUU.

HccenenoBanue pa3sHOCTH NMOTEHLMAJIOB MEXAY ITOJKOCAMU HMCTOYHHMKA TOKA OT
CWJIBI TOKA B LICIIN.

HccenenoBanue 3aBUCUMOCTH TIOJIE3HOW MOITHOCTH HCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toxu 6 pa3iuyuHbIX cpeoax.

OnekTpuyeckas  MNPOBOAMMOCTb  PAa3JIMYHBIX  BEIIECTB. DnexkTpoHHas
IIPOBOJMMOCTE TBEPJBIX METAUIOB. 3aBHCUMOCTh CONPOTUBIEHUS METAUIOB OT
TeMiiepaTypbl. CBEpXIpOBOAUMOCTb.

DIIEKTPUYECKHAN TOK B BakyyMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOCTBEHHAs: U MPUMECHAs MPOBOAUMOCTD MOJTYNPOBOJIHUKOB.
CoiictBa p—n-nepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

ONEeKTPpUYECKUA TOK B DJJIEKTPOIMUTAX. OJIEKTPOJMTHYECKAs AUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes A 3JIEKTPOIU3A.

DJIEKTpUYECKU TOK B Tra3zax. CaMOCTOATENbHBIA U HECAMOCTOSTEIbHBIA PA3PsI.
Paznuynbie TUIIBI caMoOCTOATENBHOTO pa3psaaa. Monnus. [lnazma.

TexHHUecKUe yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: ra30pa3psiAHbIE JaMIIbI,
AJIEKTPOHHO-JIy4eBasi TPyOKa, MOJYHNPOBOJHUKOBBIE MPHUOOPHI: TUOJN, TPaH3UCTOD,
dboToanoa, CBETOAMOJ, TajdbBaHUKA, paQUHUpPOBAHHE MENIW, BbIMJIABKA AJIFOMHHMS,
ANIEKTPOHHASE MUKPOCKOIIHS.

Jemoncmpayuu.

3aBUCUMOCTB COIPOTHUBIICHHS] METAJJIOB OT TEMITEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

3akoHsl 1ekTpoausa Papanes.

HckpoBoit paspsia U MPOBOAUMOCTB BO31yXa.

CpaBHeHME POBOAMMOCTH METAJUIOB U ITOJIYIIPOBOJHUKOB.

OOHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.



Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKyM.

Habumtoienue snexrpoiamnsa.

W3mepenue 3apsiia OJHOBAJIEHTHOTO HOHA.

HccnenoBanue 3aBUCUMOCTH COMIPOTUBIIEHUSI TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU AUOJIA.

DU3NYeCKUI NPAKTUKYM.

CriocoObl m3MepeHust (pU3NYECKUX BEIMYMH C HCIOJB30BAaHUEM AHAJIOTOBBIX U
U(GPOBBIX H3MEPUTENBHBIX NPUOOPOB M KOMIIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENIbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHUHUH.
OneHka rpaHull MOTrPENTHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, MUCCIECIOBAHUNA 3aBUCHMOCTEH (DU3HUECKUX
BEJIMYMH, NPOBEpPKa NPEJIOKEHHbIX TrUnore3 (BbIOOp U3 pabOT, ONUCAHHBIX B
TEMAaTHUYECKUX pa3feiax «YUYEHWYECKUd HKCIIEPUMEHT, JIabopaTopHble paOoThlI,
MPAKTUKYM» ).

MexnpeaMeTHbIE CBSI3H.

N3yuenne kypca pusuku yrimyOnaéHHOro ypoBHsa B 10 kimacce OCyLIECTBISIETCS C
y4€TOM COJEPKaTEIbHBIX MEXKIIPEIMETHBIX CBsI3€d ¢ KypcaMu MaTeMaTUKH, OMOJIOTUH,
XUMUH, reorpaduu U TEXHOJOTHH.

MesicnpeOmemnvie NOHAMUA, CEA3AHHbLIE C U3YUEHUEM MEMO0008 HAYUHO20
no3HaHUA: SABIICHUE, HAYYHBIH (akT, runoresa, Gpu3nueckas BEeIUUMHA, 3aKOH, TEOPHs,
HaAOJIIOJIEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, MOJENb, WU3MEpPEHHUE, IOrPEIIHOCTH
M3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, IUPPOBas Ta00paTOPHSI.

Mamemamuka: peumieHue cUCTEMbl ypaBHeHUH. JIuHeiHass QyHkuus, napabona,
runepOoa, ux rpaguku 1 cBoiicTBa. TpUroHomeTpuyeckne PyHKIUU: CHHYC, KOCUHYC,
TAHI€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. BekTopsl M HX
IIPOEKIMU HA OCH KOOPJHUHAT, CII0KEHNE BEKTOPOB.

buonocusa: mexanunyeckoe JBUKEHUE B KUBOM mpupoae, auddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHMW3MOB, TEIUJIOBOE 3arpsi3HEHUE OKpYKaroueh cpessl,
yTUIU3alusg  OMOOPraHMYEeCKOro  TOIUIMBA  JUIsl  BBIPAOOTKH  «TEIUIOBOM» U
AIIEKTPO3HEPTHH, MOBEPXHOCTHOE HATSIKEHHWE M KallWULSIPHBIE SIBJICHHS B IPUPOE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOM NIPUPOJIE.

Xumua: NUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJIb
BEILIECTBA, MOJISIpHAs Macca, IOJyYeHHEe HaHOMaTepHalloB, TEMJIOBBIE CBOMCTBA
TBEPABIX TEN, XUAKOCTEM M Ta30oB, >KUIKHE KPUCTAJUIbI, 3JIEKTPUYECKUE CBOMICTBA
METaJUIOB, AIEKTPOIUTUYECKAS JUCCOLMALINS, FaJbBaHNUKA, JIEKTPOHHAS MUKPOCKOIHSI.

TI'eozpagpua: BnaxxHOCTh BO3AYyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpazoBaHUE ABM)KEHUN C UCIIONB30BAaHUEM MEXAHU3MOB, YUET
CYXOro W JKHUIKOTO TPEHHs B TEXHUKE, CTATUYECKUE KOHCTPYKLMM (KPOHLITEWH,
peméTyarbie KOHCTPYKLIMH ), UCITOJIb30BAHUE 3aKOHOB COXPAHEHUSI MEXaHUKHU B TEXHHUKE



(rupockor, BOZOMET U ApyTue), IBUTaTENIb BHYTPEHHETO CrOpaHus, mapoBasi TypOuHa,
OBITOBOM  XOJIOJWJIBHUK, KOHIWIMOHEP, TEXHOJOTUH TOIy4YEeHUS COBPEMEHHBIX
MaTepHagoB, B TOM YUCIIE HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUH, JIEKTPOCTATHUECKAs
3alKTa, 3a3eMJIEHUE JIEKTPOIIPUOOPOB, ra3opa3psiiHbIe JaMIlbl, OIYIPOBOJHUKOBbIE
npuOOpHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiekTpoauHAMMKA.

Tema 4. Macnummnoe no.e.

B3auMopelicTBHE MTOCTOSAHHBIX MAarHUTOB M MPOBOJHHUKOB C TOKOM. MarnuTHoOe
none. Bexkrop MarHuTHOM MHAYKUMU. [IpHHIMII CyNEpIIO3MIIMM MATHUTHBIX IIOJIEU.
JIMHUY MarHUTHOW UHTYKIIAH.

MarHutHoe TmoJie MPOBOAHUKA C TOKOM (MPSIMOTO NPOBOJHMKA, KATYIIKH U
KpyroBoro Butka). OnbIT JpcTeaa.

Cuna Amnepa, €€ HanpaBJICHUE U MOJTYJIb.

Cuna JlopeHna, €€ HampaBiI€HHE W MOAYJb. [[BUkEHHE 3apsSyKEHHOW YaCTHIBI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGota cumnet JlopeHia.

MaruutHoe nosue B BeuectBe. PeppoMarHeTHKy, rnapa- U JUaMarHeTHKU.

TexHuyeckre yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: PUMEHEHHE
MOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB, TECTEP-MYJIBTHUMETP, 3JIEKTPOABUTATEIb
SIko0u, yCKOPUTENH 37I€MEHTAPHBIX YACTHULI.

Jlemoncmpayuu.

Kaptrna nuHM MHIYKIIUW MAarHUTHOTO TIOJIS TOJIOCOBOTO M MOJAKOBOOOPA3HOTO
MOCTOSIHHBIX MAarHUTOB.

KapTtuna nuHuil MarHUTHOM MHAYKIIMU TOJISI JTMHHOTO MPSMOTO MPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKU C TOKOM.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JevictBrue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

HaOnronenue ABMKEHUsI My4yKa 3JICKTPOHOB B MAarHUTHOM I1OJI€.

[TpuHIUn nEHCTBUS SIEKTPOU3MEPUTEIHLHOTO TPHOOpPa MArHUTORIEKTPUIECKOM
CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmMuUKym.

HccnenoBanre MarHuTHOTO MOJISL TOCTOSTHHBIX MarHUTOB.

NccnenoBanue cBOMCTB (heppOMarHETUKOB.

UccnenoBanue nercTBrs NOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.

N3mepenue cuiibl Amnepa.

N3yuenune 3aBUCMMOCTH CHIIBI AMIIEPA OT CUJIbI TOKA.

Ornpenenenne MAarHUTHOW MHAYKI[MM Ha OCHOBE U3MEPEHHUs CUIIbI AMIepa.



Tema 5. InekmpomazHumnan UHOYKYUs.

SIBlIeHUE BJIEKTPOMArHUTHOW WHAYKIMHU. [IOTOK BEKTOpa MAarHUTHOM WHIYKIIUH.
OJIC wuHAyKUMM. 3aKOH DJJEKTPpOMAarHuTHOM wuHAykiuu @Dapanes. Buxpenoe
anektpuueckoe nose. Toxkn Dyko.

OJ1C uHayKUMK B TPOBOIHUKE, JIBUKYIIEMCS B OJTHOPOJTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NuayktuBHOCTh. KaTyiika MHAYKTUBHOCTH B 1IENHM MOCTOSTHHOTO TOKA. SIBleHUE
caMouHaykiuu. J/C caMOMHyKIIHNH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHUYeCKre yCTPONCTBA U TEXHOJIOTUYECKHE IPOIECChl: MHAYKIMOHHAS TEYb,
COJICHOM/I, 3alllUTa OT AJEKTPHU3AIUU TEJI MPU JIBUKCHUU B MArHUTHOM T10JI€ 3€MJIH.

Jemoncmpayuu.

HaOnronenue siBieHUs! 3JIEKTPOMarHUTHOM MHIAYKIIUN.

UccnenoBanne 3aBucumoctd IJC MHAYKIUKM OT CKOPOCTH HU3MEHEHMS
MarHuTHOTO ITOTOKA.

[Ipasuo Jlenua.

[Tanenuie MmarauTa B aTFOMUHUEBOM (MeIHOM) TpyOe.

SBneHne cCaMOMHAYKITUH.

UccnenoBanue 3aBucumoctu IJ]C caMOMHAYKIIUM OT CKOPOCTH U3MEHEHUS CHUJIbI
TOKA B IICTIH.

Yuenuueckuii sxkcnepumenm, nadopamopmusie pabomuol, nPAKMUKYM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON UHIYKIIUH.

Onpenenenre MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISI.

HccnenoBanue sBiICHUS CAMOUHAYKIIUH.

Co6opka MoJIeli IEKTPOMArHuTHOTO FeHepaTopa.

Paznea 5. KosieOanus 1 BOJIHbI.

Tema 1. Mexanuueckue Ko1e0anus.

KonebarensHas cucrema. CBOOOIHEIE KOJICOAHMS.

INapmonnueckue komebOanms. KuHemaTHdyeckoe W JUHAMHYECKOE OIHMCAHHE.
DHepreTuyeckoe OINHucaHue (3aKOH COXPAaHEHUS MEXaHW4YeCKOoW »Hepruu). BuiBoj
JTUHAMHYECKOTO OINMHUCAHUS TapMOHMYECKHUX KOJICOAHMM W3 WX DHEPreTUYECKOro u
KMHEMAaTHUYECKOTO OITMCAaHUS.

Ammumntyaa u  ¢asza kosneOanuil. CBs3b aMIUTUTYIbl KOJeOaHUN HMCXOJIHOM
BEJIMYMHBI C aMITUTYyIaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUHI.

Ileppuon u wyacrora kojeOanuid. Ilepmox Maybix CBOOOJHBIX —KOJIEOAHMI
MaTeMaTH4ecKoro MasiTHuka. Ilepuoa cBoOOOIHBIX KOJI€OaHUI TPY>KUHHOTO MasTHHKA.



[lonsitue o 3aryxarommx koisieOaHusix. BeIHykneHHble KoseOanus. Pe3onaHc.
Pe3zonancHas kpuBas. BimsHue 3aTyxaHWss Ha BHJA PE30HAHCHOM  KpPHUBOW.
ABTOKONIEOaHUS.

TexHHUuecKre YCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECChl: METPOHOM, Yachl,
Kadelu, My3bIKaIbHbIC MHCTPYMEHTHI, ceiicmorpad.

Jlemoncmpayuu.

3anuch K0J1e0aTeIBHOTO IBUKECHHUS.

HaGmonenne He3aBUCHUMOCTH TEpHOJa MajblX KOJeOaHWW Tpy3a Ha HUTH OT
aMILUTATYBL.

UccnenoBanue 3aryxaromux KojaeOaHUW W 3aBUCHMOCTU TepuoAa CBOOOHBIX
KOJICOaHHI OT COMPOTUBIICHHUS.

UccnenoBanne konebGaHuii Tpy3a Ha MACCHUBHOM TPYXXHHE C  IIEJIBIO
(dbopmupoBaHus MpEACTaBICHUI 00 UACAIBHON MOJIENN IPYKUHHOTO MasiTHHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJEOaHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3mepenne mnepuoga CBOOOAHBIX KOJEOAHMM HUTSHOTO M MPY>XKHUHHOTO
MasITHUKOB.

N3yuenune 3aK0OHOB IBUKEHUS TeJa B X0JIe KoyieOaHUil Ha yIPyroM MojBece.

N3ydenune nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoOpazoBaHue SHEPTUH B PY>KMHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXaOIINUX KOJIEOaHUM.

HccnenoBanue BRIHYXIECHHBIX KOJIEOAHUIA.

Tema 2. dnekmpomazHumHnule Ko1eb6anus.

KonebGarenbupiii  koHTYyp. CBOOOJHBIE DJIEKTPOMarHUTHBIE KoOJieOaHUS B
ujeanbHOM KkosiebarenbHOM KOHType. Dopmyna Tomcona. CBsizb aMIUTUTYIBI 3apsijia
KOHJIEHCATOpa C aMIUIUTY/I0M CHIIBI TOKa B KOJ1e0aTeTbHOM KOHTYpE.

3aK0H COXpaHEHH SHEPTUH B UICATHHOM KOJIe0aTeIbHOM KOHTYpE.

3aryxaroniue dJIEeKTPOMarHuTHBIE KoJieOaHusl. BeIHY ) I€HHBIC 2JIEKTPOMAarHUTHBIC
KoJieOaHmsl.

[TepemenHbIi TOK. MOITHOCTh IEPEMEHHOTO TOKA. AMIUIMTYAHOE U JIEUCTBYIOIIEE
3HAYEHUE CUJIBI TOKA U HAMPSHKEHUS MPU PA3IMYHON (hopMe 3aBUCUMOCTH MTEPEMEHHOTO
TOKa OT BPEMEHHU.

CuHycOMJQIbHBIA TEpEMEHHbI TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
MHIYKTUBHOCTH B ILEMA CHUHYCOUJAJIBHOIO NEPEMEHHOr0 TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpsikeHUN.

WUneansubiii  Tpanchopmatop. IlpousBoactBo, mnepemadya U noTpeOsIeHUE
ANEKTPUYECKOU SJHEPTUH.



OKOJIOTUYECKUE PUCKH TMpU TNPOU3BOACTBE  3JieKTposHepruu. KynbTypa
UCIIOIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHu4yeckre ycTporucTBa U TEXHOJIOTHYECKHUE MPOLIECCHI: JIEKTPUUECKHUN 3BOHOK,
reHepaTop NMEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YacCTOThI CBOOOJHBIX KOJ€OaHW OT HHAYKTUBHOCTH M EMKOCTHU
KOHTYpa.

OcuumiorpaMMsl 3JIEKTPOMATHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyXarOMIUX IEKTPOMArHUTHBIX KOJIEOAHH.

Mopenp 3JIEKTPOMarHuTHOIO reHepaTopa.

BoeinyXieHHbIE CUHYCOMIaJIbHbIE KOJIEOaHUsI.

Pesuncrop, karymika HHIYKTUBHOCTH U KOHAEHCATOP B LEMU IIEPEMEHHOTO TOKA.

Pe3onanc 1mpum  1mocnenoBaTENbHOM — COCNMHEHWM  PE3UCTOPA,  KATYIIKH
WHIYKTUBHOCTH U KOHAEHCATOPA.

Y cTpolCTBO M IPUHITUI IEUCTBUS TpaHcPopMaTopa.

Mogens TMHUY JIEKTponepeaauH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKyM.

Nzyuenue tpanchopmaropa.

HccnenoBanue ImEpEMEHHOIO TOKAa Yepe3 IOCJIENOBATENIBHO COCIMHEHHBIC
KOHJIEHCATOp, KaTYILLIKY U PE3UCTOP.

HaGnronenue 351eKTpoOMarHiTHOTO pe30HaHca.

HccnenoBanue paboThl HCTOUHHUKOB CBETA B LMW EPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpOMazHUMHbLE G0JIHbI.

MexaHnueckue BOJIHBI, YCIOBUSA HMX pacnpocrpaneHus. llomepeunsie wu
IIpoJIoJIbHBIE BOJHEBL. Ilepron, ckopocTh pacnpocTpaHeHusl U JyIMHa BOJIHBL. CBOiCTBa
MEXaHUYECKUX BOJIH: OTPAKEHUE, TPEIOMIIEHUE, HHTEpPepeHLIUs U TudpaKiius.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DONEeKTPOMAarHUTHBIE BOJIHBIL. YCIIOBHS H3JIYyYEHHUS JIIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opueHTanus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CBONCTBA DJNEKTPOMArHUTHBIX BOJH: OTPA)XEHUE, NPEJOMIICHHE, MOJISIpU3aLUs,
uHTEephepeHus U 1udpaxius.

[IIkana >J€KTPOMArHUTHBIX BOJH. lIpHMMEHEHHE 3JIEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IprHIMIBI pagnuOCBsI3U U TeNeBUACHUS. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOILIEH CpeJIbl.



TexHuyeckne ycTpolWcTBAa M NPAKTHUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
MHCTPYMEHTHI, pajap, paauonpuUEMHUK, TEJIEBU30p, aHTeHHa, Teneon, CBY-meus,
yJIbTPAa3BYKOBAsl TUATHOCTUKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

ObpazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOAOIHHBIX BOJH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue otpaskeHus U IpeoMIICHHUS] MEXaHUYECKUX BOJIH.

Ha6monenue narepdepeHnnu u nudpakinm MEXaHUYECKUX BOJIH.

AKYCTHYECKHI PE30OHAHC.

CBolicTBa ylIbTpa3ByKa U €ro IPUMEHEHHUE.

HaGutoieHue cBsi3u TPOMKOCTH 3BYKa U BBICOTBI TOHA C aMILIUTYAONW M YaCTOTOM
KOJIeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, uHTepdEepeHIUsL.

OObHapyxeHue HHPPaKpacHOro U yIbTPapUOIETOBOIO U3TYyUEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssmMonMHEiHOE pPacIpOCTpaHEHUE CBETa B OJHOPOAHOW cpexe. Jlyd cBera.
To4euyHbIN ICTOYHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHbI OTpaxeHUs cBeTa. [locTpoeHune u300pakeHHil B
miockoM 3epkaie. Chepudeckue 3epkaa.

[Ipenomiienne cBeTa. 3aKOHBI TNpPEIOMIECHUS cBeTa. AOCOJIOTHBIM IMOKa3aTelb
npesnomMieHus. OTHOCHUTENIBHBIM TOKa3zaTenab npesioMieHus. IIoCTOSHCTBO YacTOTHI
CBETA M COOTHOLIEHHE JUIMH BOJIH MPHU MEPEXOAE MOHOXPOMATHYECKOTO CBETA YEPE3
TpaHUILly pas3zena AByX ONTUYECKUX CPEl.

Xon mydeii B mpusme. [{ucnepcust cBera. CnoxkHbIi cocTaB 6enoro cBera. L[Ber.

[TomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yros IMOJHOTO BHYTPEHHETO
OTPaXKEHUSI.

Cobuparonre u paccenBarouiue JuH3bl. ToHKas uH3a. DoKycHOE paccTosHUE U
ONTHYECKas CUja TOHKOM JMH3bl. 3aBUCUMOCTh (POKYCHOTO PACCTOSHUS TOHKOM
ceprueckoil IMH3bI OT €€ TeOMETPUHN 1 OTHOCUTEIBHOTO TOKA3aTeNs MPEIOMIICHHUS.

®opmyJsia TOHKOU JIMH3BL. Y BEIMYEHUE, TABAEMOE JIMH30M.

Xon nyda, NPOWEAIIETO JIMH3Y MOJ NPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckon ocu. [Toctpoenne n3o0pakeHUil TOUKK U OTpe3Ka NPSIMON B COOMpPAIOLIUX
Y PaCCEUBAIOLIMX JIMH3aX U UX CUCTEMAX.



OnTtuyeckue npubopsl. Paspemaromas crnocoOHOCTh. a3 kak onTuyeckas
cUCTEMA.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBas ontuka. MaTtepdepenuus cBera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBHS
HaOIIOACHUST MaKCUMyMOB M MHHHMYMOB B WHTEpP(EPEHIIMOHHOW KapTUHE OT JBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IprMepbl K1accuyeckux MHTEP(PEPEeHIIMOHHBIX CXEM.

Hudpakuus cBera. udpakuuonHas pemérka. YciaoBue HaAOMIOJIEHUS TJIaBHBIX
MaKCUMYMOB IIPH TaJICHUU MOHOXPOMATUYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonspusanus cBera.

TexHuyeckre yCTpONCTBA U TEXHOJOTHYECKHUE MPOLECCh: OYKH, JIyIa, MEPUCKOTI,
doToamnmapar, MHUKPOCKOI, TMPOEKIIMOHHBIN  amnmapaT, MPOCBETICHUE OITHUKH,
BOJIOKOHHAsI OIITHKA, TU(PpaKIIMOHHAS peHIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

Hccnenosanne npeioMIeHUs CBETA.

Hab6nroenue nojiHOro BHYTPEHHETO OTpakeHusl. Mojieb CBETOBO/IA.

Hccnenoanne xo/1a CBETOBBIX MYYKOB Y€pe3 IMJIOCKONAPAUICIbHYIO TJIACTUHY U
MpU3MY.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habmronenune natepdepeHnm cBera.

Habmronenne 11BeTOB TOHKUX TUIEHOK.

Habnronenue nudpakiuu ceera.

N3yuenue auppakinoOHHON pEeIETKY.

Ha6nronenue nudpakiinoHHOTO CIIEKTpa.

Habmronenue nucnepcuu cBera.

Habmronenue nossipuzanuu cBera.

[TpumeHeHue MoISIPOUIOB JIJIsl M3YUECHUS] MEXaHUYECKUX HAMPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKmMuKym.

N3Mepenue nokazaress npeoMJIeHUs CTeKIIa.

HccnenoBanue 3aBUCHMMOCTH (DOKYCHOTO PACCTOSTHUSI OT BeIecTBa (Ha mpuMepe
KUJKUX JIUH3).

N3mepenne poKyCcHOTO pacCTOSHUS pACCEUBAIOIINX JIMH3.

[Tomy4yenue n300paXkeHrs B CUCTEME U3 TIOCKOTO 3epKaia U JIMH3HI.

[Tomy4yenue n300pakeHUs B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNeCKONMMYECKUX CUCTEM.

Ha6nronenue nudpaxiuu, nHTEpPEepeHIny U Mosipu3aliu CBETa.

N3ydenne nossipusalny CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHITNM JIa3epHOTO U3ITYICHHS Ha ABYX IICIISX.



Hab6nronenue nucnepcuu.

Hab6nronenue u uccnenoBanue AUGPaKIMOHHOTO CIIEKTpa.

N3MepeHne IIMHbBI CBETOBOW BOJIHBI.

[TomyueHnne cmekTpa H3JIyYeHHs CBETOAMOAA TPH TOMOIIU JUGPAKIIMOHHOM
PELLIETKH.

Paznen 6. OCHOBBI CIeNUAIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHnipl MPUMEHMMOCTH KJIACCMYECKOW MeXaHWKU. [locTymaTel crnenuanbHOR
TEOPHH OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpemMeHHOM uHTepBal. [IpeoOpazoBanus Jlopenma. YcioBue
NPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUICHHE BPEMEHU U
COKpAILlCHHUE JIINHBI.

DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsI3p MaccChl C DHEPIUENM M HMILYJIBCOM PEISITUBUCTCKOM YaCTHIbl. DHEPrUsd
MTOKOSI.

TexHHuecKue yCTPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI:  CIyTHUKOBBIC
MPUEMHUKH, YCKOPUTEIHU 3apSHKEHHBIX YACTHII.

VY4eHnuecKkuil IKCIEPUMEHT, JJAOOpaTOpHbIE Pa0OTHI, IPAKTUKYM.

OmnpeneneHrne UMITYJIbCa U SHEPTUM PEISTUBUCTCKUX YacTul] (1o ¢oTtorpadusm
TPEKOB 3apsS’KEHHBIX YACTUIl B MArHUTHOM T10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckynaphno-60ano060ii oyaausm.

PaBHOBecHOE TerioBoe u3ayueHue (M3JiydeHrue abCoIOTHO YEPHOTO Teia). 3aKOH
cmenienus Buna. ['unoresa [1nanka o kBaHTax.

DOTOHBI. DHEPTUS U UMITYJIHC (HOTOHA.

®ororddexr. Ombitet A. I'. CroneroBa. 3akonbl (oTodpdexra. YpaBHEHUE
Oiinmreiina st pororddexra. «Kpacnas rpanuma» goroaddexra.

JlaBnenue cBeTa (B YaCTHOCTH, JABJIEHUE CBETa Ha aOCOMIOTHO MOTJIOLIAOIIYIO U
a0COJIFOTHO OTpakaroIIyro nmoBepxHocTh). OnbiTh [1. H. JIeGenena.

BonnoBbie cBoiicTBa yactuu. Bonnel ne bpounsa. [nuna BosnHbl ne bpouns u
pa3Mepbl 00JIacTH JIOKaNIM3alMKM ABMXKYIIeHcs vacTulbl. KopmycKynsspHO-BOTHOBOM
nyanusMm. {udpakius 31eKTpoHOB Ha KpUCTAIIAX.

Cneunduka wusmepenuii B Mukpomupe. COOTHOIIECHUS HEONpeneaéHHOCTe!
I'eiizendepra.

TexHHuuecKue YCTPOMCTBA W  TEXHOJIOTMYECKUE IIPOLIECCHI:  CIIEKTPOMETP,
¢dboTosrneMEHT, POTONATUNK, TYHHEIbHBIN MUKPOCKOI, COJIHEUHAas 0aTapesi, CBETOIUO/I.

Jlemoncmpayuu.

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

Uccnenosanne 3akoHOB BHeHETo GoTodddexTa.



HUccnenosanue 3aBUCUMOCTH COINPOTHUBJICHUS MOJTYIPOBOJHUKOB oT
OCBEIIEHHOCTH.

CBeToano.
Conneudnas Oarapest.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.
Uccnenosanue gporopesucropa.
N3mepenne nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gporordpdexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YE€PE3 CBETOANO/ OT HANPSKCHUSL.
Tema 2. @u3zuka amoma.
OneITBl MO MCCIENOBAaHUIO CTpOeHUsA aroma. llnanerapHas wmopens aroma
Pesepdopna.
[Toctynatel bopa. M3nyuenue u mornoiieHue (OTOHOB IMPHU TMEPEXOje aroma ¢
OJHOTO YPOBHSI JHEPTUU HA IPYTOM.
Bunpl ciektpoB. CrieKTp ypOBHEM SJHEPTUHA aTOMA BOJIOPOJA.
CnoHTaHHOE U BBIHYKJIEHHOE U3y4ueHHe cBeta. Jlazep.
TexHuyeckre ycTpoucTBa U TEXHOJOTHUYECKUE MPOLECCHI: CIIEKTPaIbHbIN aHan3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.
Hemoncmpauyuu.
Mopens onbita Pezepdopra.
HabmroneHune nuHEHYaThIX CIIEKTPOB.
Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTHLL.
OnpeneneHue JIMHBI BOJHBI JIA3€PHOTO U3ITYUYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnuie padomol, npaKmuKym.
HaOnronenue nuHeRyaToro crekrpa.
HccnenoBanne cnekrpa pa3peKEHHOrO aTOMapHOTO BOAOPOAAa U HU3MEpPEHUE
nocTostHHOM Pun6Gepra.
Tema 3. Du3uka amomHo20 A0Pa u 31EMEHMAPHBLIX YACHUY.
Hyxknonnas monens sapa I'eiizenbepra—Banenko. 3apsa sapa. MaccoBoe 4nciio
anapa. M3oromnsl.
PannoaktuBHOCTh. Anb(da-pacnaj. IIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacma.
I'amma-n3nyuyenue.
3aKOH paaMOaKTUBHOTO pacmnaaa. PaanoaktuBHbie U30TOMBI B pupoje. CBoicTBa
WOHM3UPYIOIIET0 U3JIydyeHUs. BiusHue paauoOakTUBHOCTH HA >KUBBIE OPraHU3MBI.
EctecTBennsiit hon m3nydenus. Jlozumerpus.
DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.
Anepubie peakuuu. Jlemenue u cuHTe3 sAnep. AnepHbie peaktophl. [IpoOiaemMbl
YIPaBISEMOT0 TEPMOSIEPHOIO CHHTE3d. DKOJIOTMYECKUE ACIIEKThl Pa3BUTHUS SIACPHOU
DHEPIreTUKH.

MGTOI[LI perucrpani 1 UCCIICAOBAHUS S3JICMCHTAPHBIX YaCTHUII.



DyHJaMEHTAJIbHBIE  B3aUMOJICUCTBHUS.  bapvoOHBI, ME30HBI W  JICMITOHBI.
IIpencrasnenune o CrangaptHoi Moaenu. KBapk-riatooHHas MOAEb aJpOHOB.

®uszuka 3a npeaenamu CrtaHgapTHoM Mojenu. TEMHas matepus W TEMHas
SHEprusl.

EnuncTBO Qusnyeckoil KapTUHBI MUpA.

TexHudeckre yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECChl: JTO3UMETP, Kamepa
Bunbcona, siaepHbIi peakTop, TEPMOSICPHBIA peakTop, aToMHas Oomba, MarHUTHO-
pe30HaHCHas ToMorpadus.

Yuenuueckuii sxkcnepumenm, nadopamopusvie pabomul, nPAKMUKYM.

HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (hoTorpadusim).

HccnenoBanue paoakTUBHOTO (hOHA C UCIIOJIB30BAaHUEM JIOZUMETpA.

N3ydenue noriomeHus: 6eTa-4acTUIl aTFOMUHHAEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.

Ortanbl pa3BUTHS acTPOHOMMH. lIpukiiamHO€ M MHMPOBO33PEHUYECKOE 3HAYCHHE
actpoHomuu. [IpuMeHUMOCTh 3aKOHOB (M3UKU JJI1  OOBSICHEHUS  IPUPOJBI
KOCMHYECKHX OOBEKTOB.

MeToapl  aCTpOHOMHUYECKHX  HcciaeqoBaHui. COBpEMEHHbIE  ONTHYECKHUE
TEJIECKOTIbI, PAUOTEIECKOIIbI, BHEATMOC(HEpHAs aCTPOHOMHUSI.

Bun 3Bépanoro HebOa. Co3Be3nusi, spKue 3BE3AbI, IUIAHETHI, WX BHAUMOE
JIBUKEHHUE.

CosiHe4Has cucrema.

Counnne. CosiHeuHast akTUBHOCTD. McTounuk sHeprun ConHua u 3BE3/.

3BE3/1BI, MX OCHOBHBIE XapaKTEPUCTHKHU. J(MarpaMma «CHEKTPAJIBHBIA KJacC —
CBETUMOCTBY». 3BE31bl TJIABHOW IOCIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JIJISl 3BE3]] TJIABHOM IIOCJIENOBATEILHOCTU. BHYTpeHHEE CTpOCHUE 3BE3.
CoBpeMeHHBIE MPE/ICTABICHUS O TPOUCXOKICHUM U 3BoJIIOIIUKM CoJIHIIA U 3BE3/]. DTaIlbl
JKU3HU 3BE3.

Mueunsiii Ilyte — nHama [anaktuka. Ilomoxenwe u aBuxkenue ConHua B
lNanaktuke. Tunel ranaktuk. Pagmoramaktvku m kBaszapbl. UEpHBIE OBIPBI B AApax
rajakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa606ma. Paszberanume rajaakTHK.
Teopus bonbioro B3peiBa. PeMKTOBOE M3ydYeHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0iieMbl aCTPOHOMHUM.

Yuenuueckue naonrooenus.

Habmronenust 3BE3mHOro Heba HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM
KOMITBIOTEPHBIX TPUJIOKEHUHN JUIsl ONpPEACIICHUS MOJ0KEHUsI HEOECHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s CeBEpHOI0 MOIYILIAPUS U IPKUE 3BE3bI.

Ha6nronenus B Teneckon JIyHbI, IIaHET, TYMAHHOCTEH U 3BE3THBIX CKOTUICHHIM.



DuU3NYeCKU NPAKTUKYM.

CriocoObl m3MepeHust (PU3NYECKUX BEIMYMH C HCIOJB30BAHUEM AHAJIOTOBBIX U
OUQPPOBBIX HU3MEPUTEIBHBIX NPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCONIOTHBIE M OTHOCHUTENBbHBIE MOTPEIIHOCTH H3MEPEHUN (PU3NYECKUX BEIHUYHUH.
OneHka rpaHul NOrPeIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHMM, UCCIEIOBAHUNA 3aBUCUMOCTEN (PU3HUECKUX
BEJIMYMH, NPOBEpKA MPEUIOKEHHBIX THIOTe3 (BBIOOp M3 paboT, ONMCAHHBIX B
TEMaTHYECKHX pasfenax «YUYeHHYECKUH OSKCIEpUMEHT, JadopaTopHble paloTHI,
MIPAKTUKYM» ).

Oo0o0maroniee MOBTOPEHUE.

O0o0meHne U cuctemMaTu3alus COJACpKaHUS pas3lesoB Kypca «MexaHUKay,
«MonekynspHass Qu3MKa U TEPMOAMHAMUKA», «NEeKTpoauHaMuka», «Konebanus u
BOJHBDY, «OCHOBBI CHENHAIBHON TEOPUU OTHOCUTEIbHOCTH», «KBaHTOBas (usmkay,
«DNeMEeHTBI aCTPOHOMUU U aCTPODUIUKI.

Ponb ¢pu3uku 1 acCTpOHOMUU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, COUAIBHON U
ATUYECKON cepax NesATENbHOCTH YeIOBEKa, POJIb U MECTO (PU3UKU U aCTPOHOMHHU B
COBPEMEHHOW HAYYHOW KapTHHE MHUPA, 3HAUCHHUE ONHUCATEIBbHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENLHONM M MPOTHOCTHUYECKOW (DYyHKIMI  (QuU3nyeckod Teopuu, pojb
¢usndeckoil Teopun B (POPMUPOBAHUM TPEICTABICHUNA O (PU3NYECKOW KapTHHE MUpa,
MecTO (pU3MUecKOi KapTUHBI MUPA B 00ILIEM PsITy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX
MPEACTABICHUMN O MPUPOJIE.

MexnpeaMeTHbIe CBSA3M.

N3yuenue kypca ¢usnuku yriyojaéHHOro ypoBHs B 11 kiacce ocyiecTBisercs ¢
YU4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBA3EH C KypcaMH MaTeMaTUKH, OMOJIOTHH,
XUMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MeENO00068 HAYUHO20
no3HaHuA: SBIICHUE, HAYYHBIN (DakT, runoTe3a, puznueckas BEIMYMHA, 3aKOH, TEOPHS,
HaOI0IeHUE, SKCIEPUMEHT, MOICIMPOBAHUE, MOJENb, H3MEpPEHHE, MOTPEIIHOCTH
WU3MEPECHUM, U3MEPUTENLHBIE MPUOOPHI, HU(POBast TabopaTOpHs.

Mamemamuka: penieHue CUCTEMbI YypaBHeHUN. TpuroHomeTpudeckue QyHKINU:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOKJIECTBO.
BekTopbl M MX MpPOEKIUH HA OCH KOOPJMHAT, CIOKEHHE BEKTOpOB. lIpon3BoaHble
aneMeHTapHbIX QyHkiui. [Ipu3Haku mo1o0us TpEeyroabHUKOB, ONPEETICHHUE MII0IIAIu
MI0CKUX Quryp u oobEéma Ted.

buonozusa: »>nexktpuyeckue SIBIEHUST B JKUBOW IMpPUPOJE, KoJeOaTelnbHbIC
IBIDKEHUS B OJKMBOM IIpUPOJE, DOKOJOTMYECKHE PHUCKHM IIpU  HPOU3BOACTBE
AIIEKTPOIHEPTUH, AJIEKTPOMATHUTHOE  3arpsi3HEHHE OKpYXKarolen Cpenbl,
yJIBTPa3BYKOBasl JUArHOCTUKA B MEAMIIMHE, ONTUYECKUE SIBJIICHUS B )KUBOU IIPUPOJE.



Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KpUCTAIUIMYECKAS CTPYKTYypa TBEPABIX TeT,
MEXaHU3MbI 00pa30BaHUs KPUCTAIUIMUYECKOW PEIIETKH, CIEKTPAIbHBINA aHAJIU3.

TI'eocpagpua: maruutHbIE TONIOCA 3€MIIM, 3aJIEKU MAarHUTHBIX PyH, (HOTOChEMKA
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS I[TPOI' PAMMEBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMHHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yabTaTbl OCBOEHUS ydeOHOro npeamera «DU3MKa» TOIKHBI
OTpakaTb  TOTOBHOCTh M  CIOCOOHOCTh  OOYyYarolUXcsi  PYKOBOACTBOBATHCA
chOpMUPOBAHHONW BHYTpPEHHEH TMO3UIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpHEHTaLUH, O3UTHUBHBIX BHYTPEHHHUX yOex1eHuH, COOTBETCTBYIOIIUX
TPAJAULIMOHHBIM LIEHHOCTSIM POCCHIICKOTO OOIECTBA, PACIIMPEHHUE KU3HEHHOTO OIbITa
M ONmbITa JEATENBHOCTM B IPOLECCE pEANN3alMyd OCHOBHBIX  HANpaBJICHUU
BOCIIMTATEIIbHOMN JAEATEIBHOCTH, B TOM YUCIIE B YaCTH:

rPaXKAAHCKOI0 BOCIIUTAHMSA:

e c(OpPMHUPOBAHHOCTh TPAKJAHCKOM MO3UIUU O0YYarolIerocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUIMCKOTO OOIIECTBA;

e TMPUHATHE  TPAAMIMOHHBIX  OOIICYETIOBEYECKUX  T'YMAHUCTUYECKUX U
JNEMOKPATUYECKUX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO IEATEIBHOCTH B HMHTEPECAX TI'PAKAAHCKOTO
oO011ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3alluy;

e YMEHHE B3aMMOJIEMCTBOBATH C COUUAIIBHBIMM MHCTUTYTAMH B COOTBETCTBHH C
X QYHKUMAMH U Ha3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU IEATEIBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e cOPMUPOBAHHOCTH POCCUICKOM TPaXAaHCKON UACHTUYHOCTH, MATPUOTU3MA;

e IICHHOCTHOE OTHOIIEHHWE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSAM
POCCUICKUX YUEHBIX B 00J1acTU (DU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, ’TUUYECKOTO IOBEICHUS;

e CIOCOOHOCTH OIICHUBATh CHUTYallMI0O W MPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTU YYEHOIO;

e OCO3HAHHE JMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

3CTETUYECKOI0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOLICHUE K MUPY, BKJIKOYas ICTETUKY HAy4YHOTO TBOPYECTBA,
npucyliero (pu3n4ecKoi Hayke.

TPYAOBOI'0 BOCIIUTAHMSA:

e UHTEpEC K pa3IuyHbIM cdepaMm NpoPecCHOHATBHON AESTENIbHOCTH, B TOM

YHUCJi€ CBSI3AHHBIM C (PUBMKOM M TEXHUKOW, YMEHHE COBEpIIaThb OCO3HAHHBIN



BBIOOp Oynaymiedr mpodeccuu W peaiu30BbIBaTh COOCTBEHHBIC >KU3HCHHBIC
TUTaHBI;

TOTOBHOCTh M CHOCOOHOCTh K 00pa30oBaHHUIO U CaMOOOpa30BaHUIO B 00JACTH
(GU3UKY HA IPOTSHKEHUN BCEH KU3HH.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(OPMHUPOBAHHOCTh HKOJOTUYECKON KYJIbTYphbl, OCO3HAHUE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IJIAHUPOBAHKUE U OCYILIECTBIICHUE JIEVCTBUM B OKPYXKAIOUIEH CPEAE HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTIO Pa3BUTHS YEJIOBEUECTBA;

pacUIMpPEHHE OMbITa ACSITENbHOCTH SKOJOTMYECKON HAIIPAaBJIEHHOCTH HA OCHOBE
UMEIOIINXCS 3HaHUH MO (PU3HKE.

HEHHOCTH HAYYHOI'O MO3HAHUA:

c(hOpPMHUPOBAHHOCTh ~MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHE IIEHHOCTM HAYYHOM [EATEIIbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHUs: (U3UKKA  OCYHIECTBISTh MPOCKTHYI0 M HCCIIEI0BATEIBCKYIO
NEATEIIbHOCTh MHANBUYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Ba3oBble Jiornyeckue 1eicTBUA:

CaMOCTOATENbHO  (QOPMYJIUPOBaTH M aAKTyalH3upoBaTh  IpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OIPENENATh LENU JEATENbHOCTH, 3aJaBaTh IApAMETPbl U KPUTEPUH HX
JTIOCTUKEHUS,

BBISIBIIATh 3aKOHOMEPHOCTH U MPOTHUBOPEUYHS B PACCMATPUBAEMBIX (PU3HUECKHUX
SIBJICHUSX;

pa3pabaThiBaTh IUIAH PEMICHUS MPOOJEMBI C y4ETOM aHaIM3a MMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIESTEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OICHUBATh PUCKU MTOCIEACTBUM AEATEIbHOCTH,

KOOPJIMHUPOBAThH U BBHITIOJNIHATH PadOTy B YCIOBUSX PEATBHOTO, BUPTYAIBHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccien0BaTe/IbCKHe J1eiCTBUA.

BJIQ/IETh HAyYHOM TEPMHUHOJIOTHEH, KIIOUYEBHIMU TOHATUSMU U METOJaMHU
duznyecKoil HayKu;

BJIaJICTh HABBIKAMH y4eOHO-HMCCIIEI0BATEIbCKON U MPOEKTHON JEATENbHOCTU B
o0macti GU3UKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TIOUCKY



METOJIOB pEIIeHUs 3a7a4 PU3NYECKOTO COAEPKAHNS, IPUMEHEHUIO PA3IUYHBIX
METOOB IIO3HAHUS;

BIAJETh BUJAAMU JEATCIBHOCTHM 110 IIOJYYEHUIO HOBOIO 3HAHHWs, €ro
MHTEPIIPETAllNK, TPEeoOpPa3OBaHUI0 M NPUMEHEHHUIO B PAa3IMYHBIX y4EOHBIX
CUTYaIUsX, B TOM YUCJIE MIPH CO3JaHIH YI€OHBIX POEKTOB B 001aCcTH (DU3UKH;
BBIBJIATE [IPUYUHHO-CJICACTBEHHBIE CBSA3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUIaTh TMIIOTE3Y €€ PELICHUs, HAXOAUTh apryMEHTHI Ul J0Ka3aTesIbCTBA
CBOUX YTBEPXKACHUM, 3a/1aBaTh [TApAMETPbl U KPUTEPUHN PELICHNS;
AHAJM3UPOBATh ITOJYUYECHHBIEC B XO/I€ PELICHUS 3a1a4l PE3YIbTaThl, KPUTHYECKU
OLIEHMBATh KX JOCTOBEPHOCTh, IPOTHO3MPOBATH W3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh M (OpPMyIHpPOBaTH COOCTBEHHbIE 3a7aud B 00pa30BaTENIbHOM
JEeSATEIbHOCTH, B TOM YHCIIE IPU U3YUYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTh 3HaHUS MO0 (U3MKE B MPAKTUYECKYI0 00JIacTh
KU3HEACATEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, NIPEJIaraTh OPUTMHAIBHBIE IMOAXO0/IBI U PELICHUS;
CTaBUTb MPOOJIEMBI U 3a/1a4H, AOMYCKAIOIINE aIbTEPHATUBHBIE PELICHUSI.

Pabora c nndopmanueii:

BJIaJIETh HABBIKAMHU MOJy4YeHUs HHOOpManuu (HU3NUECKOTOo COACpKaHUS M3
HMCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSTENIBHO OCYILECTBIISATh MOUCK, aHAJM3,
CHUCTEMAaTHU3AIMI0 U WHTEpIpeTalnio UHGOPMALUU PA3IUYHBIX BUIOB U (HopM
MIPEeICTABIICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIINH;

UCIIOIb30BaTh  CpeAcTBAa  HMH(MOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHI B pelieHuu KOTHUTHBHBIX, KOMMYHHKaTUBHBIX 51
OpraHU3allMOHHBIX 3a7a4 C COOJI0JICHHEM TpeOOBaHUM SPTOHOMUKHU, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEpPEKEHUS, MPABOBBIX U ITHUECKUX HOPM,
HOPM HH(POPMAIIMOHHOM 0€3011aCHOCTH;

co3/71aBaTh TEKCTHI (PU3UUECKOTO COJEPIKAHUSI B Pa3IMUHBIX (popmaTax ¢ ya€ToM
Ha3HayeHuss WHGOPMAIMU M IEJIEBOM ayJUTOPUH, BHIOMpas ONTUMAIbHYIO
dbopmy NpeCcTaBICHUS U BU3yaTU3alliH.

KoMMmyHMKaTHBHBIE YHHBEpPCAJbHbIE Y4eOHbIe NeHCTBHSA:

OCYIIECTBISTH OOIIEHHE HA YpOoKaX (DU3UKHU U BO BHE-YPOUHOU AESTEIbHOCTH;
pacrno3HaBaTh NPEANOCHIIKA KOHQIMKTHBIX CUTyallui U CMAr4aTh KOHQIMKTHL;
pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSA C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPE/ICTB;



MOHUMATh M MCIIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIUBUAYATbHOU
paboTHI;

BBIOMpPATh TEMAaTUKy M METOJAbl COBMECTHBIX NEHCTBHH € y4€ToM OOIIHMX
MHTEPECOB M BO3MOXXHOCTEH KaXI0T0 4ieHa KOJIICKTHBA;

OPUHUMATh L€ COBMECTHOM  JESATENbHOCTH, OPraHU30BbIBaTH U
KOOPJIMHUPOBATh JACHCTBUS MO €€ JOCTHKEHHUIO: COCTABIIAThH IUIAH JEHCTBUIA,
pacrpeneisiTh poiu ¢ y4éTOM MHEHHH YYacCTHUKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHOM paboThI;

OLICHHMBATh Ka4eCTBO CBOETO BKJIAJa U KaXKIAOTO yYACTHHKA KOMAaHJbI B OOIIHIA
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE IPOEKTHI, OLEHUBaTh WJEU C MO3UIMH HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKOIN 3HAUUMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE TMOBEACHHE B  Pa3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, OBITH MHUITHATHBHBIM.

PeryasiTuBHbIE YHMBepPCAJbHbIE YueOHbIe 1eiCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYILLECTBIISTh I[O3HABATEIBHYIO JEATEIBHOCTh B 00OJACTH
(U3MKK W acCTPOHOMUH, BBISBIATH MPOOJEMBbI, CTaBUTh M (POPMYIHPOBATH
COOCTBCHHEIC 3a/1a49H;

CaMOCTOATENIBHO COCTaBJIATh IUIAH PELICHHS pacYETHBIX M KadeCTBEHHBIX
3aja4, IJIaH BBIIOJHEHUS NPAKTHUYECKOM paboThl ¢ y4ETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

pacMpsATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHUI;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh e€ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 32 PEILICHNUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIoco0CTBOBATH (POPMUPOBAHUIO U MPOSIBICHUIO 3PYIULIMHA B 00JaCTH (DU3UKH,
MOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTpOJII), AMOIUOHAJIbHBbIN HHTE/LJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYAaIlUMsIM, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU MO3HABATEIHHON pedIEKCUN KaK OCO3HAHUS COBEPIIIAEMbIX
JEUCTBUM U MBICIIUTEIIBHBIX MPOLIECCOB, NX PE3YJIBTATOB U OCHOBAHUM;
MCIIOJIh30BaTh MPUEMBI peIeKCHM 711 OIEHKH CUTYyaIrllH, BBIOOpA BEPHOTO
pelieHus;

yMETh OIICHUBaThb PHUCKA W CBOCBPEMEHHO NPUHUMATh PEUICHHUS MO0 HX
CHIDKEHUIO;



OPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX TpPH aHaJU3€ pPE3yJIbTaTOB
NEATEIIbHOCTH;

IPUHUMATh ce0sl, MIOHWMAas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NMPUHUMATh MOTUBBI M apryMEHThl JpPYIrUX I[pU AaHAIHM3€ pPE3YJIbTATOB
NEeSATENbHOCTH;

pU3HABATH CBOE MPaBO U MPABO APYTHX HA OMIHUOKH.

B npouiecce noctuxkeHus: IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IPOrPAMMBI IO (hUBHKE
JUIS ypOBHSI CpeAHEro oOIero oOpa3oBaHHs y OOYYArOIIMXCS COBEPIICHCTBYETCS
HSMOILIMOHANBHBIN UHTEIIEKT, IPEANOoaralomuil choOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIFOYAIOIIETO CIOCOOHOCTh MMOHUMATh CBOE SMOIMOHAIBHOE
COCTOSIHME, BHJIETb HAINpABICHUS Pa3BUTHS COOCTBEHHOW SMOIMOHAIBHOU
cdepsl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIMPOBAHUS, BKIIOYAIONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TOBEICHHE, CIIOCOOHOCTH aJIalTHPOBATBCA K
AMOIIMOHAJIBHBIM HW3MEHEHUSIM W TPOSIBISITH THUOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMHU, BKJIIOYAIOMIEH CTpEMJICHHE K JOCTIKCHHUIO LIENU U
yCcrexy, ONTUMHU3M, HHAIIMATHBHOCTh, YMEHHE JIEHCTBOBATh, UCXOMSI M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh YMOIMOHAIHHOE COCTOSIHHE
JIPYTUX, YYUTBIBATH €r0 TPH OCYIIECTBICHUU OOIIECHUS, CIOCOOHOCTHh K
COYYBCTBHIO M COTICPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKIFOYAIONIUX CIIOCOOHOCTH BHICTPAUBAaTh OTHOIIECHUS C
JIPYTUMU JTFOABMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

ITPEJIMETHBIE PE3VJIBTATBI

K xonmy obyuenus B 10 knacce npeaIMeTHbIC Pe3ybTaThl Ha YINIyOJIEHHOM YpPOBHE
JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

MOHUMATh POJIb (PU3UKU B SKOHOMHUYECKOH, TEXHOJIOTUYECKOM, SKOJIOTHUECKOH,
COLIMAJIBHOM M J3THUYECKOM cdepax NedaTebHOCTH YeJIOBEKa, pOJib U MECTO
(GU3MKM B COBPEMEHHOM HAy4YHOM KAapTMHE MHpA, 3HAYEHUE ONMUCATEIbHOM,
CUCTEMATU3HUPYIONIEH, OOBSCHUTEIPHOM W MPOTHOCTHYECKON  (YHKIIUN
(GuznyecKoil TeOpUn — MEXaHUKH, MOJIEKYJIIpHOH (PU3UKU U TEPMOAMHAMUKH,
poiib (u3nvecKoi Teopuu B (HOPMHUPOBAHMM MPEICTABICHUNA O (HU3MUECKOMN
KapTUHE MUDA;

pasznuyaTh YCJIOBHUS MPUMEHUMOCTH Mojesied (U3MYEeCKUX TeJl U IMPOIECCOB
(sBNEHUI): WHEpIMATbHAS CHUCTEMa OTCY€Ta, aOCONIOTHO TBEPAOE TeEJo,
MaTepuagbHas TOYKa, PAaBHOYCKOPEHHOE JBIKEHHE, CBOOOJHOE TaJCHUE,



a0bcoyroTHO  yripyras  jnedopmariusi, aOCOMIOTHO ympyroe ©u  abCOJIOTHO
HEYNPYroe€ CTOJKHOBEHHS, MOJEIM ras3a, JKHJIKOCTU H  TBEPIOrO
(KpUCTaJLTMYECKOT0) Tela, WACAIbHBIA ra3, TOYEHHBIH 3apsiji, OJHOPOJHOE
ANEKTPUYECKOE TOJIE;

pazinyath ycloBHs (FpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH (DU3NYECKUX 3aKOHOB,
NOHUMAaTh BCEOOIIMA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
UCIIOJIb30BaHUs YACTHBIX 3aKOHOB;

aHAJIM3UPOBATh U OOBICHATH MEXaHUYECKUE MPOIECCHl U SBICHUS, HUCIONb3YS
OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCHTEIbHOCTh MEXAHHUYECKOTO
IBWKEHUS,  (OpMyJbl ~ KMHEMAaTHUKA  PABHOYCKOPEHHOI'O  JIBHIJKEHHS,
npeoOpazoBaHus ['anuies A CKOpPOCTH U MepeMelleHus, 3akoHbl HploToHa,
OPUHLMI OTHOCUTENBHOCTH ['anuies, 3aKOH BCEMUPHOIO TATOTEHUS, 3aKOHBI
COXpaHEHUs HUMITYJIbCA U MEXAHUYECKOW BSHEPIruH, CBA3b pPadOThl CUJIBI C
M3MEHEHUEM MEXAHMYECKOW IHEPruH, YCJIOBHS pAaBHOBECHSI TBEPIOro Teja),
IpU 3TOM UCIIOJIb30BaTh MAaTEMAaTHUUYECKOE BBIPAKEHHE 3aKOHOB, YKa3bIBaTh
yCIOBUSl MPUMEHMMOCTH (PU3MUECKUX 3aKOHOB: IpeoOpasoBaHuil [ anuies,
BTOPOI'O0 M TPETHEr0 3aKOHOB HPBIOTOHA, 3aKOHOB COXpPAaHEHUs HMILYJbCa U
MEXaHUYECKOI SHEPruH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAJIM3UPOBaTh W OOBSCHATH TEIJIOBBIE MPOLECCHl M SBJICHUS, HCHOJIb3YS
ocHoBHble mToNokeHHsT MKT ©  3aKkoHBI  MOJIGKYJSIpHOW  Qu3UKH U
TEPMOANHAMUKH (CBS3b AABJICHUS MIE€AJIBHOIO Ta3a cO CpeIHEel KMHETHUECKON
SHEPruer TEeIIOBOrO0 JBWKEHHUA W KOHUEHTpalueldl ero MoJeKysd, CBS3b
TEMIIEPATypbl BEIIECTBA CO CPEIHEW KHWHETUYECKOM DHEPruer TEIIOBOTO
JBUYKEHUSI €ro 4YacTHUll, CBS3b JAaBJICHHUS WJICAJbHOTO ra3a ¢ KOHILIEHTpauueu
MOJIEKYJI U €r0 TeMIepaTypou, ypaBHeHue MeHnneneesa—Kianeipona, nepBbii
3aKOH TEPMOJIMHAMUKHU, 3aKOH COXPAHEHHUS SHEPrUU B TEIUIOBBIX IpolEeccax),
Opy ATOM HCIOJIb30BaTh MATEMaTHYECKOE BBIPAKEHHUE 3aKOHOB, YKa3bIBaTh
yCIIOBUS MPUMEHUMOCTHU ypaBHeHUs1 MenaeneeBa—Knaneiipona;
aHAJIM3UPOBATh U OOBSCHATH ANEKTPUUYECKUE SIBJICHUS, UCIOJIb3Yys OCHOBHBIC
MIOJIOKEHUS W 3aKOHBI 3JIEKTPOJMHAMUKY (3aKOH COXPAaHEHHUSI SJIEKTPUUYECKOIO
3apsana, 3akoH KysloHa, MNOTEHUMAIbHOCTh 3JIEKTPOCTATUYECKOTO  IOJIS,
OPUHIIUI CYTEPIIO3ULIMH JIEKTPUUYECKUX TOJIeH, MPU 3TOM yKa3blBasl yCIOBUS
npuMeHUMoCTH 3aKkoHa KynoHa, a Takke MpakTHUYeCKH BaKHbIE COOTHOILICHUS:
3akoHbl OMa I y4acTKa ey U JJisl 3aMKHYTOM 3JIEKTPUUYECKO 1IenH, 3aKOH
Jxoyns—Jlenua, npaBuia Kupxroda, 3akonsr @apanes Ass 3JIEKTPOIn3a);
ONMKCHIBATh (PU3MYECKUE TPOLECChl W SBJICHUS, MCHOJb3YS BEIUYMHBIL:
NEPEMEILICHUE, CKOPOCTh, YCKOPEHHE, UMITYJIC TE€Na M CUCTEMBI TEJ, CHUIIA,
MOMEHT CWJIbI, JABJICHHUE, MOTEHIMAIbHAS JHEPrUs, KUHETUYECKas SHEprus,
MeXaHW4YecKas SHEprusi, padoTa CUJIbl, HIEHTPOCTPEMUTEIBHOE YCKOPEHHE, Criia



TSYKECTH, CHJIA YIIPYTOCTH, CUJIA TPEHMSI, MOLIHOCTb, SJHEPTUS B3aUMOJICUCTBUS
Tena ¢ 3eMiéd BOMM3M €€ TMOBEPXHOCTH, SHEPrus yIpyrou aedopmanuu
NPYXUHBI, KOJWYECTBO TEIUIOTHI, aOCOJIOTHAs TeMIiepaTypa Tena, pabora B
TEPMOJMHAMMUKE, BHYTPEHHSS DJHEPIUs HICAIBHOIO OJHOATOMHOIO rasa,
paboTa wuAealbHOTO Ta3a, OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa, KII/|
UJECATBbHOTO TEIUIOBOTO JBHUIaTelsA; AJIEKTPUUYECKOE TO0JIE, HANpPSKEHHOCTH
ANEKTPUYECKOTO TOJIA, HANpsHKEHHOCTh IO TOYEYHOrO 3apsiaa WU
3apsSDKEHHOTO  IIapa B BakyyM€é M B JUDJIEKTPUKE,  IMOTECHIMAI
ANEKTPOCTATUYECKOTO ITOJIsI, PA3HOCTh IMOTEHIMAJIOB, 3JIEKTPOABWKYILAs CUIIA,
CUJIa TOKA, HAIpPSDHKEHHE, MOIIHOCTh TOKA, JJEKTPUUYECKas €MKOCThH IIJIOCKOTO
KOHJIEHCATOpa, COINPOTUBICHUE Y4YacTKa LENUu C IOCJIENOBATEIIbHBIM U
[apajuIeIbHBIM COCIMHEHUEM PE3UCTOPOB, DHEPIUs DIEKTPUYECKOIO I10JIA
KOHJIEHCATOPa;

OOBACHATH OCOOEHHOCTH MPOTEKaHUs (PU3MUECKUX SIBICHUH: MEXAHUYECKOE
JIBWKECHHUE, TEIUIOBOC IBMKEHHME YaCTHULl BEIIECTBA, TEIUIOBOE PABHOBECHE,
OpoyHOBCKOE ABWXEHME, Nup(dy3us, ucrnapeHue, KUMEHUE W KOHJEHcallus,
IUIABJICHWE W KPUCTAUIM3alUs,  HAMPABICHHOCTb  TEIUIONEPEAAyH,
DNEKTPU3ALMA  TEJ, OSKBUIOTCHIMAJIBHOCTh ITOBEPXHOCTH  3apSIKEHHOTO
ITPOBOJAHUKA;

IPOBOJUTH HCCJEOBAaHUE 3aBUCUMOCTH OJHON (U3NYECKOM BEJIWYUHBI OT
IPYrof C HWCIIOJIB30BaHUEM IPSAMBIX M3MEPEHHUM, IIPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (PMKCUPOBATH PE3YyJbTaThl MOJYYEHHOW 3aBUCUMOCTH (DPU3UUECKUX
BEJIMYMH B BUJIE TPaPUKOB C YUETOM aOCOJIOTHBIX MOTPEIIHOCTEN U3MEPEHUI,
JeNaTh BBIBOJIBI 0 PE3YyJIbTaTaM UCCIEN0BAHNS,

IPOBOJAUTH KOCBEHHBIE U3MEPEHUs (PU3NUECKUX BEJIMYUH, IPU ITOM BbIOUPAThH
ONTHUMAaJbHBIH METOJ] U3MEPEHHUs, OLIEHUBATh aOCONIOTHBIE U OTHOCUTEIIbHBIC
MNOTPENIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;

IPOBOJMTH ONBITHL IO IPOBEPKE MPEITI0KEHHON THUIOTE3bl: IJIAaHUPOBATH
HKCIIEPUMEHT, COOUpaTh HSKCHEPUMEHTAIbHYI0 YCTAaHOBKY, aHAJIU3UPOBAThH
ITOJIyYEHHBIE PE3YJIBTAThI U JAENaTh BBIBOJ O CTATYCE NMPEIJIOKEHHOU TUIIOTESHI;
co0moaTh mpaBuiia 0€30MacHOr0 TpyJa MpU MPOBEACHUM HCCIEIOBaHUMA B
paMKax y4eOHOI0 SKCIEPUMEHTA, MPAKTUKyMa U Y4eOHO-HCCIIEIOBATENbCKON U
INPOEKTHON JEATEIIBHOCTH C MCIIOJIb30BAaHUEM HM3MEPUTENIBHBIX YCTPOWCTB U
1abopaTopHOTO 00OPYIOBAHUS;

pemarh pacu€THBIC 3a7a4d C SBHO 33JIaHHOW W HESBHO 3aIaHHON (DU3UIECKOM
MOJIEJNIbIO: Ha OCHOBaHUM aHallh3a yCJIOBHsSI OOOCHOBBIBATH BBHIOOP (pU3MUYECKON
MOJIeNIM, OTBEYalolled TpeOOBaHUSM 3aJauM, TPUMEHSATh (OPMYIIbI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3UYECKUX TEOpPUM MpU HCIOIH30BAHUU
MAaTeMaTUYECKUX METOJOB PEIICHHUS 3a7a4, IPOBOJUTH PACYETHI HA OCHOBAHUH



UMEIOLINXCS JaHHBIX, AHAJIM3UPOBATh PE3yJIbTaThl U KOPPEKTUPOBATH METO/IbI
pELIEHUs ¢ YYETOM MOJyUYEHHBIX pPe3YyIbTATOB;

e pelaTh KayeCTBEHHbIC 3aJlauM, TPeOyIOIIMe NMPUMEHEHUsS] 3HAHUN U3 Pa3HbIX
pas3nenoB Kypca (U3MKH, a TaK)Ke MHTETpalluyd 3HAHUM U3 JPYrHX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O  LHMKJA:  BBICTPAWBATh  JIOTHYECKYIO  LEMOYKY
pacCyX JeHUA C ONOpON Ha U3Y4YCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(puznyeckue sIBICHUS;

e HCIOJIb30BAaTh TEOPETHUUECKHE 3HAHMS 7SI OOBSICHEHHS] OCHOBHBIX MPUHIIUIIOB
paboThl  U3MEPHUTENbHBIX  NPUOOPOB,  TEXHUYECKHX  YCTPOWCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

e IPUBOJIUTH MPUMEPHI BKJIaJ]a POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKU, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIErO0 MHUpa, B pa3BUTHE
TEXHUKU U TEXHOJIOTU;

e AHANM3HUPOBATh WU OLEHUBATH IOCIEACTBUS OBITOBOM W MPOU3BOACTBEHHOU
JESTeIbHOCTH Y€JIOBEKa, CBSI3aHHOM ¢ (PU3MUECKUMHU MPOLIECCaMU, C MO3ULUN
HKOJIOTMYECKON  O€30MacHOCTH,  MPEACTABIEHUH O  PALUOHAIBHOM
IPUPOAOIIOIB30BAHNH, a TAKKE PA3yMHOM HCIIOIb30BAaHUN TOCTHKEHUN HAyKU
Y TEXHOJIOTUH ISl JAJIbHEHIIIEr0 Pa3BUTHS YEJI0OBEUECKOro OOIIEeCTBRa;

e TMPUMEHATH pa3JIMyHble CMocoObl padoTel ¢ HHPOpManuend (U3NIECKOTO
COJIEpKaHusl C UCTOIb30BAaHUEM COBPEMEHHBIX HH(OPMALIMOHHBIX TEXHOJIOT U,
OpU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(POPMAIMOHHBIE TEXHOJIOTUU JUIS
MOMCKa, NEepepadOTKM M MNPEabSBICHUS Y4eOHOM M Hay4YHO-TIOMYJISIPHON
uHpopmManuu,  CTPYKTYPUPOBaHHMS W HHTEpOpeTanuu  MHGOpMAIHH,
MOJIYYeHHOW W3 pa3JIMYHBIX HCTOYHUKOB, KPHUTHUYECKH aHAIM3HPOBATH
NOJyyaeMyl0 HMH(OPMALMI0O U OLEHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
UMEIOIINXCS 3HaHUH, TaK U Ha OCHOBE aHaJIM3a NCTOYHMKA HH(OpMaLny;

e TMPOSIBISATH OPTraHU3ALMOHHBIE M TO3HABATEIbHBIE YMEHUS CAMOCTOSITEIBHOTO
npUOOPETEHHs] HOBBIX 3HAHUI B MPOIIECCE BBHIMOIHEHUS MPOEKTHBIX U Y4EOHO-
HCCIIEIOBATENIbCKUX padoT;

e paboTaTb B TIpyHIe C HCIOJHEHUEM pa3JIMYHBIX COIMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TPYIIIbI, PAlMOHAIBHO PACHpPENENiATh IEATEIbHOCTh B
HECTaHAAPTHBIX CUTYyallMsIX, aJEKBAaTHO OLEHUBATh BKIJAJ KaXJAOro U3
YYaCTHUKOB T'PYMIbI B PEIICHUE pacCMaTPpUBAEMOM IPOOIIEMBI;

e TMPOSABISATH MOTHBALMIO K Oyaymieil nmpodeccHoHaIbHOW AeATEIbHOCTH I10
CHEIHATBHOCTIM (PU3UKO-TEXHUYECKOTO MTPODUIIS.

K koniny oOyuenust B 11 knacce nmpelMeTHbIE pe3yJbTaThl HA YIUIYOJIEHHOM ypOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUH:

e TOHWMATH POJIH (PU3UKH B SKOHOMUYECKOH, TEXHOJOTUUYECKON, COIUATHHOU U

ATUYECKON cdepax AesITeNbHOCTH 4YEJIOBEKa, poOJib M MeCTO (U3HKU B



COBPEMEHHOW HAay4YHOW KapTUHE MHpPA, POJIb ACTPOHOMHUU B IPAKTUYECKOU
NEATEIIPHOCTH YEJIOBEKa W JAJIBHEWIIEM Hay4YHO-TEXHUYECKOM pPa3BUTHH,
3HAUEHHUE  OIUCATEIbHOM,  CHUCTEeMATH3UPYIOIIEH, OOBICHUTEIBHOW U
MPOTHOCTHYECKOW (PYHKIUN (U3HYECKOW TEOpHH — DJICKTPOJWHAMHUKH,
CHEUUaIbHOM  TEOpPHUH  OTHOCHTEIBHOCTH, KBAaHTOBOM  (U3MKH, pOJIb
¢dusnueckoil Teopur B GOPMUPOBAHUM MIPEACTABICHUNA O (PU3UUECKON KapTHUHE
MHUpa, MECTO (U3UYECKON KapTHUHBI MHUpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEACTABICHAN O IIPUPOJIE;

pa3inyaTh YCIOBUS MPUMEHUMOCTH MOjelield (PU3NYECKHX Tel U TMPOIIECCOB
(sBIEHUI): OJHOPOJHOE DJIEKTPUYECKOE M OJHOPOJHOE MAarHUTHOE TOJIf,
rapMOHUYECKHE  KOJIeOAHWs, MAaTeMaTUYeCKHM  MAasTHUK,  UJICaJbHBIM
NPYXUHHBI MasSTHUK, TaPMOHMYECKHE BOJIHBI, HICAIBbHBIN KoJIeOaTEIbHBIN
KOHTYp, TOHKAas JIMH3a, MOJIEJIEH aTOMa, aTOMHOTO $/Ipa U KBAHTOBOW MOJENIH
CBETAa;

pa3ianyaTh ycJIoBUs (IpaHULlbl, 00JACTH) MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB,
MOHUMAaTh BCEOOIINiA XapakTep QyHIaMEHTAIbHBIX 3aKOHOB M OTPAaHUYEHHOCTh
VCII0JIb30BaHUS YAaCTHBIX 3aKOHOB;

aHAJIM3UPOBaTh W OOBSCHATH AJIEKTPOMATHUTHBIE TMPOLIECCHl U SBJICHMS,
WCTIOJIb3Ysl OCHOBHBIE MTOJIOKEHHUSI U 3aKOHBI AJIEKTPOAUHAMUKHU U CTIEHUAIIbHON
TEOPUU OTHOCUTENILHOCTH (3aKOH COXPaHEHUs 3JIEKTPUYECKOro 3apsijia, cuja
Awmnepa, cuiia JIopeHua, 3aK0H JIeKTPOMarHuTHOM MHIYKIWH, NpaBuio JIeHa,
cBi3b DJIC CaMOMHAYKIMU B 3JIEMEHTE JJICKTPUUECKOW IIEMUA CO CKOPOCTHIO
W3MEHEHHS CHJIbI TOKA, IMOCTYJAThl CHEUUAIBbHONW TEOPUU OTHOCUTEIBHOCTH
OWHILITENHA);

aHAJIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOIIECCHl U SIBICHUS, HCIONb3Ys
MOJIOKEHUS] KBaHTOBOW (pu3uku (ypaBHeHHE DiHIITEHHA it (hoTodddekTa,
IepBBIM M BTOPOM  mocrynarsl  bopa, HpPUHIMII ~ COOTHOLIEHUS
HeonpenenéHHocre ['eilzenOepra, 3akOoHBI COXpaHEHUs 3apsAOBOrO U
MAacCOBOI'0 YMCEJI U DHEPIMU B SAEPHBIX PEAKIUAX, 3aKOH PaTUOAKTHUBHOIO
pacraja);

ONMHUCHIBaTh (PU3MUECKHE TPOIECCHl U SIBICHUSA, WCIONb3ysd BEIMYUHBI:
HaIpPsDKEHHOCTh  DJIEKTPUYECKOTO TMOJS, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
NOJIsI, PA3HOCTh MOTEHIMAIIOB, 3JIEKTPOABXKYIIAs CHUIIA, MHAYKIMS MAarHUTHOTO
MOJIsl, MarHUTHBINA TMOTOK, cuia AMIiepa, UHIYKTUBHOCTb, 3JIEKTPOBIKYIIAS
CUJla CAMOMHAYKLHM, HDHEPIUs MArHUTHOTO TIOJISI IPOBOJAHUKA C TOKOM,
PEISTUBUCTCKUM MMITYJIbC, TOJHAsE HHEPrus, HHEPrus IOKOS CBOOOIHOM
YaCTHI[bl, SHEPTHS U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO U 3apsll S/ipa, YHEPTUs
CBSI3U A1pa;



OOBSCHATD O0COOEHHOCTH POTEKAHUS bu3nUecKux SIBJICHUIA:
ANIEKTPOMATHUTHAS WHAYKIUS, CAMOWHAYKIIMS, PE30HAHC, HHTepQepeHIus
BOJIH, JU(pakiusi, JUCHEpPCHs, IIOJIHOE  BHYTPEHHEE  OTPaKEHHUE,
doTosnextpuueckuii dpdexr (pororddexr), ampda- u OGera-pacmanbl saep,
ramMMma-usiaydeHue sjep, (GU3M4YecKrue MPUHIUIBI CHEKTPAIhHOTO aHaIW3a U
paboTHI J1a3epa;

ONpeeNsaTh HAMpaBJICHUE MHIYKIMU MAarHUTHOTO IOJS MIPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JIopeHiia;

CTPOUTH H300pa’KEHUE, CO3JaBAEMOE IIJIOCKUM 3€pKajioM, TOHKOM JIMH30#, U
PacCUUTHIBATH €T0 XapaKTEPUCTUKH;

IPUMEHSTh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE MMOHATHS, TEOPUU U 3aKOHBI
JUTSL aHaIIi3a ¥ 00BbsICHEHUS (PU3UYECKUX MTPOLIECCOB, MTPOUCXOSIINUX B 3BE3IAX,
B 3BE3HBIX CUCTEMAaX, B MEXKTAJIAKTUUECKOW cpelie; NBUKEHUSI HEOECHBIX Tel,
ABOJIIOLIMY 3BE3] U BeeleHHoii;

IPOBOJUTh  HMCCJEJOBAHME  3aBUCUMOCTEH  (DU3MYECKUX  BEIMYUH  C
UCIIOJIb30BAaHUEM NPSIMBIX U3MEPEHUH, IIPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(buKCHpOBaTh Pe3yJbTAThl MOTYYECHHON 3aBUCUMOCTH (DU3NYECKUX BEIUYMH B
BHUJIe TpaduKOB C y4€TOM aOCOJIIOTHBIX MOTPENIHOCTEH W3MEpPEeHUM, IenaTh
BBIBO/IBI IO pe3yJIbTaTaM UCCIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE U3MEpPEHUsT (M3HUECKUX BEITUYUH, IIPU 3TOM BHIOMpATH
ONTUMAJIbHBIA METOJI M3MEPEHHUsI, OIECHUBATH A0COJIIOTHBIE U OTHOCUTEIIHHBIC
MOTPEIIHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHMUIA;

MPOBOAUTL OMBITHI MO MPOBEPKE MPEITI0KEHHON THUMOTE3bl: IIJIaHUPOBATH
AKCIIEPUMEHT, COOUpaTh OJKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHAJIU3UPOBATH
MOJIYYEHHBIE PE3YJIBTATHI U I€JIaTh BBIBOJ O CTATYyCE MPEJI0KEHHON TUIOTE3bI;
ONMUCHIBATh METO/IbI NTOJIYYEHHUS] HAYYHBIX aCTPOHOMHYECKUX 3HAHUM;
coOJiroaTh TMpaBUiia OE30MAacCHOr0 TpyJa MPU MPOBEIACHUU HCCICIOBAHUMN B
paMKax y4eOHOIro DKCIIEpUMEHTA, TPAKTUKyMa U Y4eOHO-UCCIE0BATEILCKON 1
MPOEKTHOU JIESITENIbHOCTH C HCMOJb30BAHUEM HU3MEPUTENIBHBIX YCTPONCTB H
1abopaTopHOTO 00OPYIOBAHUS;

pemaTh pacy€THhIC 3a/1a4M C SIBHO 33JIaHHOM M HESBHO 3aJaHHON (DH3MUYECKOM
MOJIENIbIO: Ha OCHOBAHUM aHAJIM3a YCJIOBHS BBIOMpaTh (PU3NYECKHE MOJCIIH,
OTBEUAIOIIMEe TPeOOBAaHUAM  3aJaud, MPUMEHATh (HOPMYJIBI, 3aKOHBI,
3aKOHOMEPHOCTH U TIOCTYJaThl (PU3MUYECKUX TEOPHH NPHU HCIOIH30BAHUH
MaTeMaTUYECKUX METOJI0B PEIICHUS 3a7a4, TPOBOJIUTh PACUETHI HA OCHOBAHUU
UMEIOIIUXCS JAHHBIX, aHAJTM3UPOBATh PE3YNbTAThl U KOPPEKTUPOBATH METObI
pelIeHus ¢ y4ETOM MOJTYUYEHHBIX PE3YNIbTATOB;

peniaTh KayeCTBEHHbIE 3a/lauu, TpeOylolue MPUMEHEHUs 3HAaHUN U3 pa3HbIX
pasnenoB Kypca (GU3WKH, a TaK)KE WHTETPAINH 3HAHUK U3 JIPYTUX MPEAMETOB



€CTECTBEHHO-HAYYHOTO  IIMKJA:  BBICTpAaMBaTh  JIOTUYECKYIO  IIETIOYKY
pacCyXJeHH C OIOpOM Ha W3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dusznyecKue SBICHMS,

MCITOJIh30BaTh TEOPETUUYECKHE 3HAHUSA 11 OOBSICHEHHUS] OCHOBHBIX IMPUHIIATIOB
paboThl  W3MEPUTEIBHBIX  MPUOOPOB,  TEXHUYECKUX  YCTPOWCTB M
TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJUTH MIPUMEPHI BKIIaJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(PHU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

aHAJIM3WPOBaTh W OIICHWBATH IOCIEICTBHUS OBITOBOM W TIPOW3BOJICTBEHHOU
JIESITEIbHOCTH YENIOBEKA, CBSA3AHHOU ¢ (DM3MUECKUMU IMPOIECCaMU, C MO3UIINHA
AKOJIOTUYECKOM  O€30MacHOCTH,  MPEACTaBICHUH O  paludoOHAIBHOM
MIPUPOIOTIOIH30BAHNH, a TAK)KE PA3yMHOM HCIIOJIb30BAaHUH JTOCTHKEHUN HAYKH
Y TEXHOJIOTUH ISl JAJIbHEHIIIErO Pa3BUTHS YETI0OBEUECKOT0 OOIECTBRa;
OPUMEHSTh pPa3iIUYHble CHOCOOBI paboThl ¢ uHpopManuen (HUINIECKOTO
coJiepKaHusl C UCIIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTHIA,
Ipy ATOM HCHOJIb30BaTh COBpPEMEHHBIE WH(GOPMAIIMOHHBIE TEXHOJIOTHH MJIs
MOMCKA, TEPEepabOTKH M TPEIBSIBICHUS YyYeOHONW H HAayYHO-TIOMYJISIPHON
uHOpMaIMK,  CTPYKTYPUPOBAHHS W HHTEpPHpEeTalvK  WHGOpPMAIIHH,
MOJIYYCHHOW W3 Pa3IMYHBIX HCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH
MOJIy4aeMyl0 MH(OpPMAIIMI0O U OIICHUBATh €€ JOCTOBEPHOCTh KaK Ha OCHOBE
MMCIOIINXCS 3HAHWM, TaK ¥ Ha OCHOBE aHAJIN3a UCTOYHHUKA HH(POPMAIINH;
MIPOSIBJISITH OPTaHU3AIMOHHBIC W TTO3HABATEIIBHBIC YMEHHUS CaMOCTOSITCIIBHOTO
MpUOOPETEHUST HOBBIX 3HAHUH B MPOIECCE BBHIMOJHEHUS MPOSKTHBIX U y4eOHO-
UCCJIeI0BATENHCKUX PadoT;

paboTtatb B TpyINe C WCIOJHEHUEM PaA3IMYHBIX COILHMAIBHBIX POJIEH,
IUTAaHUPOBATh PabOTy TPYIIBI, PAlMOHAIBHO PaCHpeNeisaTh IEATCILHOCTh B
HECTAaHJAPTHBIX CHUTYyalHMsIX, aJCKBAaTHO OIEHWBATh BKJIAJ KaXJAO0ro U3
YYaCTHHKOB TPYMIIBI B PEIICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

MPOSIBJISITh MOTUBALMIO K Oyaymed mnpodecCHOHaIbHOW JeSTENBHOCTA TIO
CHEIUATBLHOCTIM (U3UKO-TEXHUYECKOTO PO,



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaunmenoBanmue
(undposbie)
n/ pa3jiejioB U TeM Bcer  Konrpouabnsl  IIpakruyecku
o0pa3oBaTesibH
1| NMporpamMmbl 0 e padoThI e padoThl
ble pecypchl
Pasnen 1. HAYUHBIA METO/I IO3HAHWS ITPUPOIbI
11 Hayunsblii MeTo 5 1
MO3HAHUSI IPUPOJIBI
Wroro mo pazneny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TEa 5 1
54 3aKOHBI COXpPAHEHUS B 10 1 5
MEXaHUKe
Wroro mo pazneny 35

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA

OcHOBBI
3.1 MOJIEKYJIIPHOKHHETHYECK 15 1 3
0i1 Teopun
3. Tepmonnuamuka. Ternos 20 1 5
bIC MAITIHBI
ArperaTHble COCTOSTHUS
3.3 Bemiectsa. ®a3oBrle 14 1 3
nepexoabl
Hroro mo pazneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DJIEKTpUIECKOe MoJie 24 1 5
49 [TocTrossHHBIM ) 24 1 6
ANEKTPUUECKUI TOK
43 Toku B pa3muYHBIX 5 1 5
cpenax
Hroro mo pazneny 54
Pa3znen 5. PUSHUYECKUM TIPAKTUKYM
5.1 Du3ndecKuil TPaKTUKYM 16 16




Uroro mo pazneny 16

PezepBHOE Bpemst 10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

53




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3iesioB U TeM Koutpoabsnbie IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIe
NPOrpamMMbl padoThI padoThbI
pecypcsbl
Pazgen 1. JIEKTPOJAUHAMUKA
11 MarauTtHoe mosne 14 1 3
12 DneKTpOMarHuTHast 13 1 5
WHTYKIIHS
Uroro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 Mexanunueckue 10 2
KoJieOaHus
99 DNeKTpOMarHuTHbHIE 15 1 9
KoJieOaHus
MexaHu4eckue u
2.3 JJIEKTPOMAarHUTHBIE 10 1 1
BOJTHBI
24 Onrtuka 25 1 4
Wroro mo paszneny 60
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
3.1 Ocuoer CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
41 KOpHyCKEIJBIpHO- 15 1 4
BOJIHOBOM JTyaliu3m
4.2 duznka aTomMa 5 1
dusuka aTOMHOTO
a3 VA 5 1 2
3JIEMEHTAPHBIX
YJaCTHII
Hroro no paszneny 25
Pazgen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
DNEeMEHThI
5.1 aCTPOHOMUU U 12 1 2

acTpo(U3UKH




Uroro no pazneny

12

Pasgen 6. PU3MYECKUH IPAKTUKYM

duznueckuii
6.1
MPAaKTUKYM

16

16

Hroro no pazneny

16

Paznea 7. OBOBIIAIOIIEE TIOBTOPEHHUE

CucreMaru3anus u
000011IeHHE
MIPEIMETHOTO
COJICp>KaHUs U OIbITA

7.1 JICSITEILHOCTH,
MPUOOPETEHHOTO TIPU
W3YYeHHH Kypca
¢busukm 10 — 11
KJIaCCOB

Hroro no pazneny

PesepBHoe Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

15

15
10

170

46







IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

Bcer
0

KonTpoabu
ble padoThI

IIpakTHYeck
ue padoTsbl

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTeJibH
ble pecypchl

®dusuka —
byHaaMeHTanbHas HayKa O
npupoze

HayuHbIil MeTo/] mo3HaHUS
U METO/Ibl UCCIIC0OBAHUS
bu3nueckux sSBICHUN

OKCHEPUMEHT U TEOpUs B
nporecce Mo3HaHUs
npuposl. Habmonenue u
9KCIIEPUMEHT B (PH3HKE

Crioco0b1 n3MepeHus
(UBUYECKUX BEITUYUH

AGcomoTHas 1
OTHOCHUTEJbHAs
MOTPEUIHOCTH U3MEPEHUIN
(UBUYECKUX BEITUYUH

MonenupoBaHue B
¢uzuke. Ponb u MecTo
¢u3uku B popMUpPOBAHUHI
COBPEMEHHON HAyYHOU
KapTUHBI MUDAa, B
[IPaKTUYECKON
JESATENBHOCTH JIIOJEH

MexaHudeckoe IBIKECHHUE.
Cucrema orcuera.
OTHOCHUTENHLHOCTD
MEXaHUIECKOTO
newxenus. [Ipsamas u
oOpaTHast 3a1a41
MEXaHUKH

Pannyc-Bexktop
MaTepUalbHOU TOYKHU, €r0
IIPOEKLIMU HA OCU
KoopauHar. Tpaekropus.
[Tepememienue. CKOpoCTb.




Hx nmpoeknuu Ha ocu
KOOpJAUHAT

PaBromepHOE
IIPSAMOJIMHENHOE
neuxkenue. ['padpuyeckoe
ONMCAHNUE PABHOMEPHOI'O
MPSAMOJIMHEITHOTO
JIBUKCHUS

10

CrnosxeHue nepeMerieHun
U ckopocreid. Pemenue
3a1a4y

11

HepasnomepHoe
IBIDKeHne. MruoBeHHast
CKOpOCTb. Y CKOpEHHE.
[Ipssmonunennoe
JIBUKEHUE C MOCTOSHHBIM
YCKOpPEHUEM

12

I'paduueckoe onucanue
IIPSAMOJIMHEMHOTO
JBUKEHUSI C TOCTOSIHHBIM
YCKOpEHUEM

13

CBoOoHOE majieHue.
Yckopenue cBOOOTHOTO
majgeHus. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH,
YCKOpPEHUS OT BPEMECHH U
ux rpaduxu

14

JBrmxeHue Tena,
OpOILIEHHOTO MO YIJIOM K
TOPH30HTY

15

KpuBonuneiinoe
JBWXKeHUe. [[BrkeHue mo
OKPYXKHOCTH. YTJIOBas U
JIMHENHas CKOPOCTb.
ITepuon u yacrora.
LlenTpocTpemMuTeNbHOE U
IIOJIHOE YCKOPEHUE

16

KoHnTtponbhas padota mo
teme "Kunematuka"

17

IIepsblit 3ax0H HproTOHA.
HNuepuumanbHbie CHCTEMBI
otcuéra. [TpuHuun




OTHOCHUTEIIBHOCTH
lanmmnes.

Hewunepnuanbhbie
CHCTEMBI OTCUETA

18

Cuna. PaBHoaeicTBYIOIIAS
cuina. Bropoii 3akoH
Hprotona. Macca

19

20

21

22

23

24

BzaumoneiictBue Te.
Tperuii 3akoH HeroToHa
[IpuHIMO Cynepno3uin
cui. Pemrenue 3aga4y Ha
MPUMEHEHHE 3aKOHOB
Hrrotona

3aKOH BCEMUPHOIO
TATOTEHUS.
OKBUBAJICHTHOCTh
IPaBUTALIMOHHON U
WHEPTHOU Macchl

Cuia TSOKECTH U
YCKOpeHHue CBOOOIHOTO
HaaeHus

JIBm>xeHrne HeOECHBIX Tel
1 UX UCKYCCTBEHHBIX
cnyTHUKOB. IlepBas
KOCMHUYECKasi CKOPOCTb.
3axons!l Kenuepa

Cwia ynpyroctu. 3aKoH
I'yka. Bec Tena

25

Cwita tpenus. [Ipupona u
BU/JIbI CUJT TPEHUSL.
JIBuKkeHue B KUAKOCTU U
rase ¢ y4€TOM CHIIbI
COIPOTHUBIIEHUS CPEBI

26

[aBnenue.
I'mppocratnaeckoe
naBneHue. Cuna
Apxumena

27

AOCOIOTHO TBEPIOE TEIIO.
[ToctynarensHoe U
BpaIaTeIbHOE JBUKEHNE
TBEPJIOTO TeyIa

28

MomeHT cHibl




OTHOCHUTCIIBHO OCHU
BpalucHUs. IIneyo cusl

29

CrnoXeHHE CUII,
MIPHJIOKEHHBIX K TBEPIOMY
teiy. LleHTp TsxecTn
Tena. Y CcloBUs
PaBHOBECHSI TBEPIOTO
Tena. Buael paBHOBeCHS

30

31

32

33

34

Pemenue 3amau

KoHnTtposbHas padoTa mo
teme "/Ilunamuka. Ctatuka
TBEpAOro Tena"

Hmnynsc MaTepuanbHOU
TOUYKH, CUCTEMBI
MaTepuaibHBIX TOUECK.
LleHTp Macc cucTeMsl
MaTepuaibHBIX TOYECK.
Teopema 0 IBUKEHUHU
LIEHTpa Macc

WMI1ynbC CUIIBI U
M3MEHEHUE UMITYJIbCa
Tena. 3aKOH COXpaHEeHUs
UMITysbca. PeakTuBHOE
JIBUKECHHE

MoMeHT uMItynbca
MaTepUalbHOU TOYKHU.
[Ipencrasnenue o
COXpPaHCHUHU MOMCHTA
HMITYJIbCa B HEHTPAJIBHBIX
IIOJIAX

35

36

Pemenue 3amau

PaboTa cuiel Ha MaJIOM U
Ha KOHEYHOM
nepeMeIIeHIH.
I'paduueckoe
npecTaBiIeHne paboThI
CHJIBI. MOITHOCTE CHIIBI

37

Kunernueckas sueprusi.
Teopema 00 U3MEHEHHUH
KMHETUYECKOU SHEPrUuu
MaTepUAIbHON TOUKHU

38

ITorennuanbpHBIE U




HCIIOTCHIMAJIBHBIC CHJIBI.
HOTeHHI/IaJ'ILHaH OHEPIus.
BTOpaH KOCMHUYECCKas
CKOpPOCTb

39

40

41

Tperbs kocMuyecKas
cKopocThb. CBs3b pabOTHI
HENOTCHUUAJIBHBIX CUJI C
WU3MEHECHHUEM
MEXAHUYECKON SHEPTUU
CUCTEMBI TeJI. 3aKOH
COXpaHEeHUs
MEXaHUYECKON IHEPTUU

VYupyrue u Heynpyrue
CTOJIKHOBEHHUS.

YpaBuenue bepnyum s
WJI€aIbHOW JKUJIKOCTH
KonTponbnas pabota no

TeMe "3aKOHbI COXPaHEHUS
B MEXaHuKe"

42

Pa3BuTue npencraBineHuit
0 MPUPOJE TEIUIOTHI.
OcCHOBHBIE TIOJIOKEHUS
MKT. Tuddyzus.
bpoyHOBCKOE IBUKEHHUE

43

CrtpoeHnue ra3oo0pa3HbIX,
KUAKHUX U TBEPABIX TECII.
XapakTtep JBHKEHUS U
B3aUMO/ICHCTBHS YaCTHI]
BEIIIeCTBA

44

Macca u pazmepsl
MOJIEKYJ (ATOMOB).
Konmnuectso BemecTsa.
[TocTrosinHas ABoragpo

45

Temneparypa. Termiosoe
paBHoBecue. [lIkana
Llenbcus

46

Pemenue 3agau

47

Nneansublii ra3. 'a3oBele
3aKOHBI

48

YpaBHenue Menpeneena-
Knaneiipona. Pemenne
3a1a4




49

AOconroTHas
TeMIiepaTypa. 3aKoH
JanpToHa

50

H3omponeccel B
UJ€AIbHOM rase ¢
IIOCTOSITHHBIM
KOJIMYECTBOM BeIlleCTBa

51

I'paduueckoe
IpeICTaBIICHUE
M30MPOLIECCOB: H30TEPMa,
u30xo0pa, n3odapa

52

53

OcHOBHOE ypaBHEHHUE
MKT

Pemenue 3amau

54

55

CBsi3b a0COTIOTHOM
TEeMITepaTyphl
TEPMOJIUHAMUYECKOMN
CUCTEMBI CO CpeHel
KMHETUYECKOUN YHEeprue
MOCTYINATEIbHOTO
TEIJIOBOTO ABUKEHUS €€
YaCTHIL

O06o0061IEHNE U

cHUCTEMaTH3allusl 3HaHUH
o teme "OcHoBsl MKT"

56

KonTposabHas pabora no
teme "OcnoBel MKT"

57

TepmonnHamuueckas
cucreMa. 3aganue
BHEIIHUX ycinoBul st T/]
cucreMbl. BHemnue u
BHYTPEHHHUE NIapAMETPHI.
ITapamerpsl T/ cuctemsl
KaK CPEIHHUE 3HAYCHUS
BEJIMYMH, ONUCHIBAIOIINX
€€ Ha MUKPOCKOIIMYECKOM
YpOBHE

58

Hynesoe nauano
TCPMOAUHAMUKHU.
CamonpousBoibHas
penakcauus T/l cuctemsl k
TEIJIOBOMY PaBHOBECHIO




59

Mogens uaeaabHOIo raza
B TEPMOJIMHAMHUKE.
YcaoBust IPUMEHUMOCTH
3TON MOJENIHN

60

YpaBHeHue Menzeneena-
Kuaneiipona u BepaskeHue
JUIsl BHYTPEHHEN YHEPIUH

61

Beipaxenue s
BHYTPEHHEHN 3HEPrun
OJIHOATOMHOT0
UJCAIBHOTO ra3a.
KBasucratnueckue u
HECTaTHUYECKUE IIPOLECCHI

62

OnemeHTapHas pabora B
TEPMOJIMHAMHUKE.
Brruucnenue padoTsl 1o
rpaduky mpouecca Ha pV-
quarpamme

63

Termonepenaya Kak
Croco0 U3MEHEHUS
BHYTpeHHe# sHeprun T/
CHCTEMBI O€3 COBEpIICHHUs
paboThI

64

Konsexkius,
TEIJIONPOBOJHOCTb,
W3JIy4YEHHE

65

KonmuaecTBO TENI0THI.
TenmoéMKOCTh Tela.
VenpHas U MOJIApHAas
TEeIUIOEMKOCTH BEIIecTBa.
VY nenpHas TenaoTa
CropaHus TOTUIMBA

66

Pacuét xonmmyectBa
TEIJIOTHI TIPU
Temionepeaye

67

[TonsaTue 00 aguadbaTHOM
npouecce. [IepBriil 3aK0H
TEPMOIUHAMHUKHN

68

KonunuecTBo TEmIoTh! u
paboTa Kak Mepbl
U3MECHEHUSI BHYTPCHHEHN
sHepruu T/l cuctembl




69

70

Bropoii 3akoH
TEPMOJIMHAMUKY JJIsI
PaBHOBECHBIX U
HEPABHOBECHBIX
MIPOIECCOB.
Heob6patumoctsb
MIPUPOIHBIX MTPOLIECCOB
[IpuHIMIIBI ACHCTBUS
temaoBbIX MaruH. KITJT

71

MakcumanbHOE 3HaYEeHHUE
KIIJ. Hukn Kapuo

72

73

74

Pemenue 3amau

DKOJIOTHYECKHE ACIIEKTEI
HCIIOJIB30BAaHHUS TEMIOBBIX
nBurareieii. TemioBoe
3arps3HEHUE
OKPYXKAaroIIel cpebl

Pemenue 3amau

75

0O0001eHue u
cUcTeMaTH3aIus 3HaHui
10 TeME
"TepMoaAMHAMUKA.
TenmoBrle MalIuHE"

76

77

78

KonTposabHas pabora no
teMe "TepmoauHamMuKa.
TeruioBbie MaHb"

[Tapoo6pazoBanue u
KoH/ieHcanus. Mcnapenue
U KUIIEHue. Y IejabHas
TEeIU10Ta NapooOpa3oBaHUs

Hacrimennsie u
HEHACBIIICHHBIE MApPBI.
KauyectBennas
3aBUCHUMOCTD IIJIOTHOCTH U
JaBJIEHUS HACKBIILIEHHOTO
napa oT TeMIiepaTyphbl, HX
HE3aBUCUMOCTh OT 00bEMa
HACBIIIIEHHOTO Mapa.
3aBHCHMOCTD
TEeMIIepaTypbl KUTIEHUS OT
JIaBJIEHUS B )KUJIKOCTH

79

Brnaxxnocts Bo3ayxa.




AOconoTHAs U
OTHOCHUTEJIbHAS
BIIQXKHOCTh

80

81

82

83

84

85

Pemenue 3amau

Tépnoe Temno.
Kpucrannnueckue u
aMmop(gHBIC Tea.
AHN30TpONUs CBOMCTB
KpHUCTAJIJIOB

[InaBnenne n
KpUCTaUIU3aLIHS.

VY nenpHas TeniaoTa
iassieHus. Cyonumanus
Hedbopmaruu TBEpAOTO
tena. Pactshkenne u
cxartue. Casur. Moayib
IOnra. [Ipenen ynpyrux
nedopMaruit

TerioBoe pacumpeHue
JKUJIKOCTEN U TBEPIBIX
TeJ1. AHTApMOHU3M
TEIJIOBBIX KOJICOaHMI
YaCTHI] BEIIeCTBa

[TpeoOpazoBanue YHEPTHH
B (ha30BBIX MEPEX0ax

86

YpaBHEHHE TEMIOBOTO
Oamanca

87

88

89

Pemenue 3amau

IToBepxHOCTHOE
HaTspkeHue. KannsuisspHbie
ABieHus. JlaBnenue nox
VCKPUBJICHHOU
[IOBEPXHOCTBIO JKHUJIKOCTH.
®opmyna Jlamnaca

O06o061IeH e U
CHCTeMaTu3aIys 3HAHUI
1o TeMe "ArperaTHble
COCTOSIHHS BEIIECTBA.
®dazoBkle nepexoab”

90

KonTtponbHas pabora o
TeMe "ArperaTHble
COCTOSIHUS BEILECTBA.




®a30BbIe IEPEXOBI"

91

OnexTpu3anys Ten u eé
IPOSIBIICHUSI.
DIIeKTPpUUECKUH 3apsil.
JIBa BU1a SIIEKTPUYECKUX
3apsnoB. IIpoBoHuKY,
JTUBJIEKTPUKU U
HOJIYIIPOBOIHUKHI

92

DneMeHTapHbIN
ANEKTPUYECKUI 3apsi.
3aKOH COXpaHEHUs
3JIEKTPUUECKOTO 3apsizia

93

94

BzaumopeiicTBue 3aps10B.
Toueunsie 3apsabl. 3aKOH
Kynona

Pemenue 3amau

95

Onektpuueckoe nose. Ero
IICUCTBUE HA
AJICKTPUUCCKUE 3aPsIIbI

96

97

98

Hanpsxénnocts
ANEKTPUYECKOTO TOJIA.
[IpoOHueiit 3apsn. Jlunun
HaIpPsHKEHHOCTH
3JIEKTPUYECKOTO TOJIA.
OnHopoaHoe
JJIEKTPUYECKOE T10JIE
[ToreHnManbHOCTHL
3JIEKTPOCTATUYECKOTO
nosist. Paznocts
MOTEHLIUAJIOB U
HaIpsDKEHUE

[ToreHmanpHas SHEPrust
3apsaa B
AIEKTPOCTATHYECKOM
nose. Ilorennman
AIEKTPOCTATHYECKOTO
OIS

99

CBs13b HaNPSKEHHOCTH
0JIS1 U Pa3HOCTH
MOTEHLIUAJIOB JUIS
AIIEKTPOCTATUYECKOTO
oJIst




100

[IpuHnun cynepno3unun
JNEKTPUYECKUX MOJIEH

101

102

Pemenue 3amau
ITone TouyeuHnoro 3apsna.

ITone paBHOMEpPHO
3apsHKEHHOM chephl

103

[Tone paBHOMEpHO
3apsKEHHOTO TI0 00bEMY
mapa. [lone paBHOMepHO

3apsHKEHHON OCCKOHEYHOU

IIJIOCKOCTHU

104

IIpoBoiHMKH B
3JIEKTPOCTATHYECKOM
rnojie. Y cloBue
paBHOBECHS 3apsiI0B

105

JvsnexTpuky u
MOJIYTIPOBOJJHUKH B

QJICKTPOCTATHUYCCKOM II0JIC

106

Konpgencarop.
DIEeKTPOEMKOCTh
KOHJIeHCaTopa.
DIEeKTPOEMKOCTh
IJIOCKOTO KOH/IEHCATOpa

107

108

109

[TapamiensHoe
COEJIMHEHUE
KOHJIEHCATOPOB

[TocnenoBarenbpHOE
COe/IMHEHUE
KOHJICHCATOPOB

SHCpF U 3apAKCHHOTO
KOHACHCATOpa

0.5

0.5

110

111

112

Pemenue 3agau

JIBr>keHUe 3apsyKeHHON
YaCTULBI B OJHOPOJHOM
JNEKTPUYECKOM I10JIE

Pemenue 3amau

113

0O0001enne n
cUCTeMaTH3alus 3HaHUH
1o TeMe "DIEKTPUUYECKOE
roje"

114

KonTtponbnas padoTa mo
TeMme "DIEeKTpUIECKOe




moJe"

115

Cuina Toka. IlocTossHHEIH
TOK. Y CIIOBHUS
CyILIECTBOBaHUS
MMOCTOSIHHOTO
AIEKTPUUYECKOTO TOKA

116

117

Hcrounukn ToKa.
Hanpsokenne u S1C
3akon Oma 1 yyacTka

enu. JIEKTPUIECKOe
COTIPOTHBIICHHE

118

3aBUCUMOCTH
COINPOTHUBIICHUS
OJIHOPOIHOTO IIPOBOIHHUKA
OT €r0 JUIMHBI U IIJIOIIaIH
MOMEPEYHOIO CCUCHUS

119

VY enpHO€E CONPOTUBIICHUE
BelecTBa. Perienue 3anau

120

ITocnenmoBsarennsHOE,
napajuiebHOE,
CMEIIaHHOE COCIUHCHHE
HpOBOI[HI/IKOB

121

122

Pacuér pa3zBeTBIEHHBIX
ANEKTPUYECKUX LETICH.
[IpaBuna Kupxroga

Pemenue 3amau

123

PaGora snexkrpuyeckoro
ToKa. 3akoH J[oyns —
Jlenna

124

125

126

Pemenue 3agau

MoruHocTh
AIEKTPUYECKOTO TOKaA.
TemnoBass MOIIHOCTD,
BbIZIeNIIeMas Ha pe3UCTope

Pemenue 3agau

127

O/1C u BHyTpEeHHEE
COIIPOTHUBIIEHUE
UCTOYHHKA TOKA

128

3akon OmMa I HOJIHOH
(3aMKHYTOH)
AIEKTPUYECKON LIETTH




129

Pemenue 3amau

130

131

MoONTHOCTh UCTOYHUKA
TOKa

KOpOTKO@ 3aMbIKaHUE

132

133

Konnencarop B nenu
IIOCTOSIHHOT'O TOKa

Penrtenue 3anau

134

Pemenue 3agau no reme
"I[TocTossHHBIM
SJIEKTPUYECKUM TOK"

135

136

137

138

Pemenue 3agad mo reme
"TTocTOAHHBIH
ANEKTPUIECKUH TOK"

Pemenue 3amay nmo Teme
"[TocTostHHBIM
ANEKTPUIECKUHN TOK"

O06o0061IEHNE U
CHCTEMAaTH3alMs 3HaHUH
o TeMme "IlocTossHHBII
ANEKTPUIECKUI TOK"

KonrtponbHas pabora no

teme "[locTosHHBIH
JNEKTPUYECKUH TOK"

139

DnekTpuueckas
IIPOBOAMMOCTH Pa3IMYHbBIX
BEUIECTB. DIEKTPUUECKUN
TOK B METAJUIAX.
CBepxnpoBOANMOCTb

140

DJIEKTPUUYECKUI TOK B
pacTBopax U pacrjiaBax
AIEKTPOJUTOB. 3aKOHBI
®dapanest 15 JIEKTPOIU3a

141

142

DJIEKTPUUYECKUI TOK B
razax. [mazma

DNEeKTPUYECKUN TOK B
BakyyMe. BakyyMmHbIe
IPUOOPHI

143

DNEeKTpUYECKUN TOK B
MOJIyTIPOBOJHUKAX

144

KoHnTtponbhas padota

145

Du3n4eCcKuil IPAKTUKYM




no teme "U3mepenue
CHUJIBI TOKA U HAIPSHKEHUS
B LIENIU TIOCTOSIHHOT'O TOKA
IIPU IOMOIIY aHAJIOTOBBIX
1 U (POBBIX
U3MEPUTEITBHBIX
npubopoB" win
"3HaKOMCTBO C IU(PPOBOIA
naboparopueit o pusuke.
[Ipumeps! usmepenus
bu3nYECKUX BEIUYUH MPU
MOMOIIN KOMITbIOTEPHBIX
NATYUKOB"

146

147

Pu3n4ecKuil IPAKTUKYM
no teme "M3yueHue
HEPABHOMEPHOIO
JBUKEHUS C LIETIbIO
OIpeEIICHUSI MTHOBEHHOU
ckopocth"

Pu3nUeCKU IPAKTUKYM
o teme "U3mepenue
YCKOpEHUS IpU
IPSIMOJIMHEWHOM
PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOU
IJIOCKOCTH" WM
"HUccnenoanue
3aBUCUMOCTH IyTH OT
BPEMEHHU IIPU
PaBHOYCKOPEHHOM
IBHKeHUN"

148

Pu3nYecKuil TPAKTUKYM
o teme "N3mepenne
YCKOPEHUs1 CBOOOTHOTO
nageHus" win "M3zyyenue
JBUKEHUS TENa,
OpOIIEHHOTO
TOPHU30HTAIBHO"

149

Pu3n4eCcKuil IPaKTUKYM
no teme "MU3yuenue
JBUKEHUS TeJla 10
OKPY>KHOCTH C
MTOCTOSIHHOM 110 MOJTYJIIO




150

CKOPOCTbHIO" WJIH
"UccnenoBanue
3aBHCUMOCTH I1€pHOJIa
oOpailieHus: KOHUYECKOTrO
MasiTHUKA OT €ro
napamerpos"”

DuU3NYECKU MPAKTUKYM
o teme "N3mepenne
PaBHOJICHCTBYIOIICH CUIIBI
IpU IBHKEHUH OpycKa Mo
HAKJIOHHOM TI0CKOCTH"
uiu "lIpoBepka runoTessl
0 HE3aBHUCHUMOCTU BPEMEHHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM IJIOCKOCTH Ha
3aJJaHHOE PACCTOSTHUE OT
ero macchel"

151

Pu3n4eCcKuil NPAKTUKYM
no teme "HccnenoBanue
3aBHCUMOCTH CHJI
YIIPYTOCTH, BO3HUKAIOIINX
B IIPY’KUHE U PE3MHOBOM
oOpasiie, OT ux
negopmanuu” win
"N3yuenue qBUKEHUS
CHCTEMBI TeJl, CBSI3aHHBIX
HUTBIO, IEPEKUHYTON
yepe3 JErkuit 6J10K"

152

Pu3nYecKuil TPAKTUKYM
o teme "M3mepenue
Koa(durmenTa TpeHus 1Mo
BEJTMYMHE YTJIIOBOTO
KoadumeHTa
3aBucumoctu Frp(N)" wim
"UccnenoBanue ABUKEHUS
Opycka 1Mo HaKJIOHHOM
MJIOCKOCTH C MIEPEMEHHBIM
koa(urmenTom TpeHus"
unu "M3ydeHne NBUKEHUS
rpysa Ha Bayly ¢ TpeHuem"

153

Du3n4eCcKuil IPAKTUKYM
no teme "UccnenoBanue
YCJIOBUI paBHOBECHS




154

155

TBEPIOTO TEJIA, UMEIOIIETO
OCh BpallleHUs" I
"KonctpyupoBanue
KPOHILTEHHOB U PacyéT
CHUJI yIpyrocTu'" win
"N3y4yeHune ycTOHYMBOCTU
TBEPIOTO TEJIA, UMEIOIIETO
iouaib onopst"

DuU3NYECKU MPAKTUKYM
no teme "N3mepenne
UMITyJIbCa TeJla 1o
TOPMO3HOMY IIyTH" WK
"N3mepeHue Cuibl ATy,
CKOPOCTH MOJENN
AIEKTPOMOOUIIS U
MOIIIHOCTHU CUJIbI TATU"
niu "CpaBHeHue
W3MEHEHHUS UMITyJIbCca Tela
C UMITYJIbCOM CHUJIBI" MU
"Uccnenoanue
COXpaHEHUsI UMITYJIbCa
MIpH yIIPyTroM
B3aUMOJEHCTBUH" UIIH
"N3mepenue
KUHETUYECKOUN 3HEpruu
TeNa Mo TOPMO3HOMY

nyTH
Pu3nYeCcKuil TPAKTUKYM
no teme "MU3yuenue
M30TEPMUYECKOTO
nporecca (peKOMEHI0BAaHO
UCIOJIb30BaHUE LU(POBOIA
naboparopun)" UIH
"N3yueHne n30X0pHOTo
npouecca’ wim "M3yuenne
n3o0apHoro mporecca"
w "lIpoBepka
YpaBHEHHUS cOCTOSHUA"

156

DuU3NYECKU MPAKTUKYM
o teme "N3mepenne
YAEIbHON TEIUIOEMKOCTH"
nmn "UccnenoBanue
npoliiecca OCThIBaHUS




157

BeIecTBa" UIIH
"UccnenoBanue
aauabaTHoro mporecca'
unu "N3yuenue
B3aMMOCBSI3U YHEPTUHU
MEXMOJICKYJISIPHOTO
B3aNMOCHCTBUS 1
TEeMIIepaTypbl KUTICHUS
KugKocren"

DuU3nYeCcKui NMPaKTUKYM
no teme "M3yuenue
3aKOHOMEPHOCTEN
WCIIapeHus KUIKOCTe"
i "U3mepenue
yIE€TbHOU TEIIOTHI
IUIABJICHUSA Ibaa" WiIn
"N3yueHue cBOMCTB
HACBHIIIEHHBIX MTapoB" WU
"N3mepenune abcomroTHON
BIIQYKHOCTH BO3/yXa U
OIIEHKa MacChl TapoB B
nomernieHuun". 3mepenue
Kod(umeHTa
MTOBEPXHOCTHOTO
HaTSKEHUS

158

Pu3nYecKuil NPAKTUKYM
o teMe "HaOmronenue
MIpEBPAIICHUS YHEPTUU
3apsHKEHHOTO
KOH/JIEHCAaTOpa B SHEPTHUIO
M3IIy4eHHs cBeToanoaa"
nn "U3yuenue
MPOTEKAHUs TOKA B IIETIH,
coaepKaliein
KOHJIEHCaTop" Win
"Pacnipenenenue pazHOCTH
MOTCHIINAIOB
(HampsHKeHHs ) TIPH
IOCIIEIOBATCIIbHOM
COCIMHEHHNH
KOH/IEHCATOPOB"

159

Du3n4eCcKuil IPAKTUKYM
o teMe "HcciegoBanue




CMCIIAHHOTO COCIMHCHUS
pEe3UCTOPOB" WIIH
"NU3Mepenue yienabHOoro
COTIPOTHUBJICHUS
MPOBOJHUKOB" WIJIN
"UccnemoBanue
3aBHCHMOCTH CHJIbI TOKA
OT HANPSHKEHUS IS
JIAMIIbl HaKaJIMBaHUS"

DuU3nYeCcKui NMPaKTUKYM
160 no teme "HaGnronenue
ANEKTpon3a" uin

"Usmepe

Pe3epBHbIii ypoOK.
161 O6o0061eHne u

cUcCTeMaTHU3anus 3HaHUHU
o teme "Kuuemaruka"

Pe3epBHbIii ypoK.
O06o0061IEHNE U

162 .
cucTeMaTH3alys 3HaHUH

o teme "Jlunamuka"

Pe3epBHBIN ypOK.
O06o06mIeH e U

163 cUCTeMAaTU3aIusg 3HaHUI
o Teme "CraTtuka
TBep0ro Tena'

Pe3epBHBIN ypOK.
O06o06mIeHNE U

164 cucTeMAaTU3aIus 3HaHUI
1o Teme "3aKOHBI
COXpaHEHHUsI B MEXaHHKE"

PesepBHBIi ypOK.
O06o06IeH e U

165 CHCTEeMAaTU3alMsl 3HaHUI
1o Teme "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECK
oi1 reopun"

PesepBHBI ypOK.
O0o061IeHNE U
cucTeMaTu3aIus 3HaHui
166
10 TEME
"TepMoHaAMUKa.

TenmoBbie MaIUHEL"




PesepBHBI ypOK.
0O0001EeHuEe 1
cucTeMaru3anus 3HaHUN
1o TeMe "ArperatHbie
COCTOSIHUS BELIECTBA.

167

®dazoBble Iepexon"

Pe3epBHBIit ypOK.
0O00011EeHE 1

168 cucTeMaru3anus 3HaHuil
1o TeMe "DJIEKTPUUYECKOE
rojie"

Pe3epBHbIii ypoK.
O06o0061IEHNE U

169 cucTeMaru3anus 3HaHuil
o TeMme "IlocTosHHBIN
ANEKTPUUYECKUN TOK"

Pe3epBHbIii ypoK.
O06o0061IEeHNE U

170 cucTeMaru3anus 3HaHuil
o Teme "Toku B

pa3IuYHbIX cpenax”

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

170

53




11 KIIACC

Ne
n/
n

Tema ypoka

BsaumogeiictBue
MOCTOSIHHBIX MarHUTOB
Y TIPOBOJTHUKOB C
TOKOM. MarauTHoe
noine. I'unores3a
Awmnepa

KoaunuecTBO 4acoB

Bcer KoHTposbHBI

0 e padoThI

IMpakTnyeckn
e padoTsl

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTeJIbHbI
e pecypchbl

Bektop MaruuTHO#M
uHAyKIuU. [[puHimn
CyNEPHO3ULINU
MarduTHBIX TTOJICH.
JIMHUM MarHUTHOM

UHIYKIHH

MarnuTHO€ nosue
MIPOBOJHHUKA C TOKOM.
OmeIT OpcTena

Cuna Amnepa, e
HarpaBJIeHUE U MOJYJb

Pemenue 3agau

[IpuMeHeHne 3aKoHa
Awmnepa.
DNeKTPOU3MEPUTEIbHBI
€ pudopsI

Cuna JlopeHua, e€
HAIPABJICHUE U MOAYJIb.
JIBrkeHne 3apsyKEHHON
YaCTHUIbl B OJHOPOJHOM
MarHuTHOM I10JIe

Pemenue 3agau

Pa6ota cuel Jlopeniia

10

11

Pemenue 3agau

MarauTHoe moJje B
BEILIECTBE.
DeppoOMarHeTUKy,
napa- v InaMarHeTUKu

12

OCHOBHEBIE CBOMCTBA
(beppOMarHeTHKOB.




IIpumeHeHue
(heppoMarHeTUKoOB

13

14

Pemenue 3agay no teme
"MarautHoe moJe"

Permrenue 3agad mo reme
"MargutHoe noie"

15

SIBnenne
3JIEKTPOMArHUTHOMN
uHaykiuu. [lotok
BEKTOpPa MarHUTHOM
WHIYKIUU

16

S/1C unaykuuu

17

18

19

3akoH
3JIEKTPOMATHUTHOMN
naaykiuu Gapanes
Buxpeoe
3IEKTPUYECKOE TOJIE.
Toxku dyko

O/1C unaykuuu B
JBUKYIIUXCSA
MIPOBOJHUKAX

20
21

Pemenue 3agau

IIpaBuio Jlenna

22

NHAYKTUBHOCTS.
Karymka
WHAYKTUBHOCTH B LIEIU
MOCTOSSHHOTO TOKa

23

SIBnenune
camounaykiuu. JJ1C
CaMOWHTyKITHH

24

25

26

DHeprusi MarHuTHOTO
TIOJTS KATYIIKH C TOKOM.
DNeKTpOMarHuTHOE
noiie

Pemtenue 3agau
O06001menue u
CHCTEeMaTH3aIus
3HAHUH T10 TEME
"OnexkTpoauHaMuka"

27

KontponbHas padota
o TeMe




"OnexTpoaguHamuka'

28

KonebarenbHas
cucteMa. CBOOOJHEIC
KOJICOaHHS.
l'apmonunueckue
KOJICOaHHS

29

Kunemarnueckoe u
JTHMHAMHAYECKOE
oIMcaHue
KoJIe0aTeIbHBIX
JIBMKEHHUH

30

31

DHEpPreTUYecKoe
onucanue. BeiBox
IAHAMHYECKOTO
OITMCAHUS
TapMOHHYECKHUX
KoebaHuii U3 ux
SHEPTEeTUYECKOTO U
KHHEMAaTHYECKOI0
OITHCAHHUS

Ammuntyzaa u ¢asa
KoJIeOaHUi

32

33

[Tepuon n wacrora
koseOanuii. [lepuon
MaJbIX CBOOOIHBIX
KoeOaHui
MaTeMaTU4YeCKOTO
MasTHUKa. [lepuon
CBOOOIHBIX KOJIEOaHUI
MPYXKUHHOTO MasiTHUKA

3aryxaromue
KoJIeOaHus.
BeiHyX1€HHBIE
Konebanus. Pezonanc

34

ABTOKOJIEOAHMS

35

36

Pemenue 3amau
VYpok-koHpepeHus
"MexaHn4ecKne
KoJieOaHus B
MY3bIKAJIbHBIX
UHCTpyMEHTax"

37

O06001IeHne 1




CHCTEeMaTH3aIus
3HAHWH 10 TEME
"MexaHn4ecKne
Konebanus"

38

DNeKTpOMarHuTHHIC
KOJICOaHHS.
KonebarenpHbIi
KOHTYP

39

®opmyna Tomcona.
CBsi3b aMIUIUTYABI
3apsija KOHJEHCaTopa ¢
aAMILUTUTY/ION CHJIBI TOKA
B KOJIEOATEIHLHOM
KOHTYpE

40

3aKOH COXpaHEHUS
SHEPTUU B HJICATHHOM
Koyie0aTeIbHOM
KOHTYpE

41

3aTyxatromue
AJIEKTPOMAarHUTHBIE
KoJe0aHusl.
BeinyxeHHBIE
3J€KTPOMAarHUTHbHIE
KoseOaHus

42

IIepemeHHBIN TOK.
Pesucrop n
KOHJIEHCATOD B LIETIH
IIEPEMEHHOI0 TOKa

43

Karymka
WHJYKTUBHOCTH B LIETIH
IIEPEMEHHOI0 TOKA

44

45

3akon Oma mis
BJIEKTPUYECKON e
MePEMEHHOTO TOKa

MountHocTh
MEPEMEHHOTO TOKa.
AMIUTATYIHOE 1
JIEACTBYIOIIEE
3HAYCHHUE CHJIBI TOKA B
HanpsHKEHUs

46

Pe3onanc B
BJIEKTPUYECKON LIETH




47

Pemenue 3agau

48

Nneanpupiif
TpancdopmaTop.
IIpousBoactso,
nepeaaya u
norpedieHue
BIEKTPUYECKON
SHEPTUu

49

50

DKOJIOTM4ECKUE PUCKU
IIPU IPOU3BOJICTBE
JNIEKTPOIHEPTUH.
Kynberypa
UCIOJIb30BAHUSA
3JIEKTPOIHEPIUU B
MIOBCETHEBHOM JKU3HU

Pemenue 3amau

51

52

53

Pemenue 3agau

O06006111eH1E U
CHCTEMAaTHU3aLH
3HAHUH 110 TEME
"OeKTpOMarHuTHbIE
KoneOanus"

MexaHU4eCKHE BOJIHEI.

XapakTepUCTUKU
MEXaHUYECKUX BOJIH

54

CaoiicTBa
MEXAaHUUYECKUX BOJIH

55

56

57

3ByK. XapaKTEpPUCTUKH
3ByKa

Wudpassyk u
yibTpasByk. lllymoBoe
3arpsi3HEHUE

OKpPY KaroILEn Cpebl

Pemenue 3agau

58

DNeKTpOMarHuTHBIC
BOJIHBL. M3nmydyeHue

AJIEKTPOMArHUTHBIX
BOJTH

59

OHeprus
AJIEKTPOMArHUTHBIX
BoiH. CBolicTBa
AJIEKTPOMArHUTHBIX




BOJIH

60

Hlkana
3JIEKTPOMAarHUTHBIX
BOJH. [Ipumenenue
3JIEKTPOMAarHUTHBIX
BOJIH B TEXHHUKE U OBITY

61

[IpuHIUIIBI paTnOCBS3U
U TCIICBUACHUA.
Pannonokanms.
DNEeKTpOMarHuTHOE
3arpsi3HEHUE
OKpY’KaroIen cpebl

62

63

64

65

KonTponbhas padora
o teme "Konebanus u
BOJTHBI"

CBerT. 3aK0oH
MPSMOJTMHEHHOTO
pacrpocTpaHeHHUs CBETa

Pemenue 3anay Ha
IIPUMEHEHHE 3aKOHa
MIPSAMOJIMHENHOTO
pacIpoCTpaHEHUs CBETA
OtpaxeHnue cBera.

[Timockoe 3epkaiio.
Cdepuueckoe 3epkaio

66

[Ipenomienue ceera.
AOCONIOTHEIN 1
OTHOCHUTEJIbHBIN
IIOKAa3aTellb
npenomienus. [lonnoe
BHYTpEHHEE
OTpaKEHUE.
[IpenenbubIii yron
MTOJTHOTO BHYTPEHHETO
OTpaXKEHUS

67

Pemenue 3amay Ha
MIPUMEHEHUE 3aKOHOB
OTpaXEHUS U
MPEIOMJICHUS CBETA

68

XoJ 1y4en B Ipu3Me.
Hucnepcus ceera.
CnoxHBINA cOCTaB




oenoro cBera. L{Ber

69

70

71

72

JInnzel. okycHoe
paccTosiHue u
OIITUYECKAs CHJIa
JIUH3BI

[Toctpoenue
n300pakeHUH B JIMH3aX
M UX CUCTEMAaX.
VBenuueHue JIMH3EI

Pemrenue 3agaq Ha
MTOCTPOCHHUE
M300pakKCHUH,
MOJTy4aeMBbIX C
IIOMOIIILIO JIUH3

I'ma3 xak onTuyeckas
CHUCTEMa

73

74

Pemenne 3amad.
IIpenenst
MPUMEHUMOCTH
r€OMETPUYECKON
OIITHUKU

CxopocTh cBeTa 1
METO/IbI €€ U3MEPEHHUS

75
76

Jucnepcus ceera

WNuTepdepennus creta

77

KorepenThsie
WCTOYHHUKHU. Y CIIOBUS
HaOJIIOIeHUS
MaKCUMYyMOB U
MHUHHMYMOB

78

79

Pemenue 3agau

IIpumMeHeHue
UHTEepEpeHIIH

80

81

Hudpakums cBeta
JudpakimonHas
pemeéTrka. Y ciaoBue
Ha0JII0/IeHUS TJIAaBHBIX
MaKCHMYyMOB

82

Pemenue 3agau

83

[TonepeuHocTh
CBETOBBIX BOJIH.




ITonspusanusa ceera

84

85

Pemrenue 3amau
CBeTOBBIE SIBJICHUS B
MIPUPOJIC

86

O06o0061ieHuE U
cHCTEeMaTH3aIus
3HAHUH T10 TEME
"OnTuxa"

87

88

KonrponsHas padora
1o TeMe «OnTuka»
I'pauuiet
MIPUMEHUMOCTH
KJIaCCUYECKOM
MEXaHUKH. 3aKOHBI
AIEKTPOJIMHAMUKHU U
TIPUHIIHIL
OTHOCHTEIBHOCTHU

89

90

[Toctynater
CIELMAJIbHON TEOpUU
OTHOCHUTEIILHOCTH

[TpocTpaHcTBEHHO-
BPEMEHHOW WHTEPBAJL
[Ipeobpa3zoBanus
Jlopenua. Ycinosue
MPUYUHHOCTH.
OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH.
3amMeyieHHe BPEMEHU U
COKpaIllEHUE JJTHHBI

91

DHeprus u UMITYJbC
PENATUBUCTCKON
YaCTHULIbI

92

CBsI3b MacChl C
SHEPTUEN U UMITYJIbCOM
PENATUBUCTCKOMN
YaCTHUIIbl. DHEPTUS
TTOKOS

93

PasHoBecHOe TEIIOBOE
W3ITyYCHUE

94

3akoH cMemeHus Buaa

95

T'unoresza M. Ilmanka o
kBauTax. ®oToHEI




96

OHeprus U UMITYJbC
¢dbortona

97

98

99

doroaddext. OnbIThI
A.T. Cronerosa.
3akoHsl hoTorddexTa

YpaBHeHue DHHIIITEHA
st potorddexra.
"Kpacnas rpanuna"

dororddekra

JlaBieHue cBeTa.
Omnsrtel I1. H. JIeOenesa

100

BonHoBrIEe cBOMCTBA
YaCTHUIL

101

Bonnsl ne bporins.
JInuHa BOJIHBI A€
Bpoiins u pasmepst
00JIaCTH JIOKATH3AINH
JBUKYILEUCS YaCTULIBI

102

103

104

105

KopnyckynsipHo-
BOJIHOBOW JTyaJIn3M
Judpakius
JJIEKTPOHOB Ha
KpHUCTaJIJIax

Crnenunduka usmepeHuit
B MUKpPOMHpE.
CooTHotieHus
HEOIPEIEIEHHOCTEN
I'eiizenOepra

Pemenue rpaduyeckux
3aja4

106

107

Pemenne pacu€rHbix
3aja4

KonTponbHas pabota
1o TemMaM: "OCHOBBI
CTO",
"KopmryckynsipHo-
BOJIHOBOM J1yanu3m"

108

OnBITE IO
HCCIICIOBAHUIO
CTPOCHHUS aToMa.
[Inanerapnas MoJeIb
atoma Pesepdopaa




109

IToctynater bopa

110

111

112

Bunel ciektpos.
Crniektp ypoBHeEH
SHEPTUH aToMa
BOJIOpOA
CroHTa"HHoe U
BBIHY)KJICHHOE
M3JIy4eHHUE CBETa

Jlazep

0.5

0.5

113

Hyxnonnas monens
snpa ['eiizenoepra-
WBanenko. 3apsia u
MAacCOBOE€ YMCJIO fAJIpa.
H3oTtomnsbl.
PanmoakTHBHOCTE

114

115

116

3aKoH paIMOaKTUBHOTO
pacrnaga. CBoricTBa
MOHHU3UPYIOIIETO
u3nyuyeHus. Bnusaue
PaOaKTUBHOCTH Ha
KUBBIC OPTaHU3MBI.
Jlosumerpust

DHeprus CBs3U
HYKJIOHOB B SI7pE.
SnepHbie cumel.
HedexT maccol sapa.
SnepHble peakuuu.
S nepHblie peakTophl.
[Tpobnembr
YIPaBIIEMOTO
TEPMOSIIEPHOTO
CUHTE3A.
DKOJIOTHYECKHUE
aCIEeKThl Pa3BUTHS
SIEPHOM DHEPrETUKU

Mertoasl peructpanuu
H UCCIICIOBAHUS
3J€MEHTapHbBIX YACTHII.
OyHIaMEHTAIbHBIE
B3aNMMOICHCTBHS.
bapuonsi, Me30HBI U
JICTITOHEI.
[IpencraBnenue o




CranpapTHOI MoaenH.
KBapk-rimoonHnas
MOJIETIb aJIpPOHOB

117

du3uka 3a npeaeaaMu
CranpmapTHOI MoJenH.
Témuas marepus u
TEMHAs SHEPTHUSL.
EnunctBO dhmzmveckoit
KapTHUHBI MUpa

118

Oransl pa3BUTUS
aCTPOHOMUU. 3HAUCHHE
aCTPOHOMHUU

119

[IpumeHnmMocCTh
3aKOHOB (DM3HKH IS
OOBSICHEHUS! TIPUPOJIBI
KOCMHMYECKHUX
00BeKTOB. MeToIbl
ACTPOHOMHUYECKHUX
HUCCIIEIOBAHUU

120

121

CoBpemeHHbIE
OIITHYECCKHEC
TEJIECKOIIBI,
pannuoTeIEeCKOIBI,
BHeaTMoc(epHast
aCTPOHOMHUS

Bug 3Bé3anoro neoda.
Co3Besnus, Apkue
3BE3/1bI, TUIAHETHI, UX
BUJIIMOE JIBUKECHUE

122

ConnHeyHas cucTeMa.
Comnnne. Conneunas
AKTUBHOCTbh. MICTOYHUK
sHepruu CoJiHLIA U
3BE3]

123

3BE31BI, KX OCHOBHBIE
XapaKTEPUCTHUKH.
Jnarpamma
"CHeKTpaJIbHBIN KJ1ace —
CBETUMOCTB"

124

3Be3 bl IJIaBHOMI
MOCJIEAOBATEILHOCTH

125

Buytpennee crpoenue




126

127

128

3B&311. COBpeMEHHbIE
MIpeJICTaBICHUS O
MIPOUCXOXKACHUU U
sBosronnu CoJHIa U
3BE31. DTarbl )KU3HUA
3BE3 ]

Mnuneunsiii [yt —
Hama ["anaktuka. Tunst
rajakTuk. Y€pHsbie
JBIPBI B SIIpax TajJakTUK

Bcenennas.
Pacmmmpenne
Bcenennoii. 3akon
Xaboua. Teopus
Bonpmioro B3pebIBa.
PennkroBoe uznyuenue

MacrirradHas

CTpyKTypa BcenenHnoil.
MeraranakTuka

129

Hepeménnsie
po0GJIEMbI ACTPOHOMUU

130

131

duznmueckuit
MPAKTUKYM T10 TEME
"HccnenoBanue
MarHUTHOTO MO
MOCTOSIHHBIX MarHuTOB"
niu "UccaenoBanue
CBOICTB
dbeppomMarHeTUKoB" UIH
"ccnemoBanue
IeMCTBUS TOCTOSIHHOTO
MarHuTa Ha PaMKy C
TOKOM"

DuU3NYECKU
MPaKTUKYM I10 TEME
"M3mepeHue cuibl
Amnepa" wim
"U3yuenue
3aBUCUMOCTH CHJIBI
Awmmnepa ot cuiibl Toka"
nim "Onpenenenne
MAarHUTHOM MHIYKLIIHHU
Ha OCHOBE U3MEpEHUs




cuibl Ammnepa”

132

133

134

dusnyeckui
MPAKTUKYM I10 TEME
"UccnenoBanue
SIBJICHHS
3JIEKTPOMAarHUTHON
UHAYKIUU'" Win
"Onpenenenue
WHIYKIIUA BUXPEBOTO
MarHMTHOTO HOJIs"

duznmueckuit
MIPAKTUKYM I10 TEME
"UccaenoBanue
SIBJICHUS
CaMOMHAYKIUU" WU
"Cbopka Mozenu
3JEKTPOMArHUTHOT'O
reHeparopa"

dusznyeckuit
MPaKTUKYM I10 TEME
"N3mepenue nepuona
CBOOOJIHBIX KOJIEOAHHUI
HUTSHOTO U
MPYXUHHOTO
MasTHHKOB"

135

duznmueckuit
MPAKTUKYM T10 TEME
"[IpeobpazoBanue
SHEPTHUH B PYKUHHOM
MasTHHUKeE"

136

duznueckuit
MPAKTUKYM I10 TEME
"HUccnenoBanne
MePEMEHHOTO TOKa
yepe3 NoCIeI0BaTENbHO
COCIUHEHHEBIC
KOH/JIEHCATOP, KaTYyLIKY
U pe3uctop" wiu
"UccnenoBanue pabOThI
HCTOYHHKOB CBETAa B
LIETY IEPEMEHHOTO
TOoKa"

137

duznueckuii




MPAKTUKYM I10 TEME
"N3y4yenue nmapameTpoB
3BYKOBOU BOJIHBI"

138

139

OuU3NYECKU
MPAKTUKYM I10 TEME
"N3mepenue
MoKazaress
npeaomieHus crexkia'
unu "[lonyuenue
n300pakeHUs B
CUCTEME U3 IIJIOCKOTO
3epKaya v JUH3bI"

Du3nYeCKUil
MIPAKTUKYM I10 TEME
"UccaenoBanue
3aBUCHMOCTH
(hOKYCHOTO pacCTOSIHHS
OT BellecTBa (Ha
MIpUMEPE KHUJIKIX
nuH3)" Win
"U3mepenue
(hOKYCHOTO pPacCTOSIHHS
paccenBarOnIMX JUH3"

140

141

duznmueckuit
MPaKTUKYM I10 TEME
"HaOmronenue
mudpaxuy,
UHTEpPEepeHIIuU U
noJjsipuzanuu ceera'

DuU3NYECKU
MPAKTUKYM T10 TEME
"Onpenenenune
UMITYJIbCA ¥ DHEPTUU
PENATUBUCTCKUX
gacTuIl (1o
¢dotorpadusiM TpexkoB
3apsKEHHBIX YaCTHIL B
MarHuTHOM ToJje)"

142

dusnyeckui
MPAKTUKYM I10 TEME
"U3mepenue
nocrosaHo# [Inanka Ha
OCHOBE HCCIICOBAHUS




143

144

dororddexra” win
"UccaenoBanue
3aBHUCHUMOCTH CHJIBI
TOKa 4epe3 CBETOINO0]
OT HanpsKeHus"

duznueckuit
MPAKTUKYM I10 TEME
"UccaeqoBanue
CIIEKTpa Pa3pekKCHHOTO
aTOMapHOT0 BOJOpOaa
Y U3MEPECHHE
noctostHHOM Punbepra"

dusnyeckuit
MIPAKTUKYM I10 TEME
"UccaenoBanue
pannoakTuBHOTO (hoHA
C HCIOJIb30BaHUEM
no3uMeTrpa' uiu
"N3yuenue
MOTJIOIIECHMS OeTa-
YacTHUI] aTTOMUHHEM"

145

dusndeckui
MIPAKTUKYM I10 TEME
"Habmonenus
3BE3HOTO Heba
HEBOOPYKEHHBIM
TJIa30M C
HCIOJIb30BaHUEM
KOMITBFOTEPHBIX
MPUIIOKEHUN IS
ompeeeHus
TTOJIOXKEHUS HeOECHBIX
00BEKTOB Ha
KOHKPETHYIO JaTy:
OCHOBHBIE CO3BE3/1Us
CesepHoro nonymapus
U sipKHe 3BE3/1bl" WK
"HaGmronenus B
teneckon JIyHbl,
IJIAHET, TYMAHHOCTEHN U
3BE3IHEIX CKOILJIEHUN"

146

O06006111eHE U
CHCTEMATU3ALHS




147

148

149

150

151

3HaHuil. Pone Gpusuku u
aCTPOHOMUU B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOH,
COLIMAIbHOMN U
THUYECKOU cepax
NeATEIIbHOCTH YeJIOBEKa

O60061eHue u
cucTeMaTu3anus
3HaHuil. Posib 1 MecTo
(GU3MKK ¥ aCTPOHOMUH
B COBPEMEHHOMU
Hay4HOU KapTHHE MHPA

O06006111eH1E U
CUCTEeMaTH3alIHs
3HaHuii. Poib
¢busnveckoii Teopuu B
(dhopMupOBaHUH
MPEJICTaBICHUMN O
(bu3nuecKoil kapTuHe
MHpPa, MECTO
(bU3MYECKOI KapTHUHBI
MUpa B 0011eM psdy
COBpPEMEHHBIX
€CTECTBCHHO-HAYIHBIX
MPEJICTaBICHUMN O
IPUPOJIC

Ob6o06uenue u
CUCTEMAaTH3aIIHS
3HAHUM MO TeME
"KunemaTtuka"

O6o06meHue u
CHCTEeMaTH3aIus
3HAHWH 110 TeEME
"Kunemaruka"

O6o06meHue u
CHCTEMAaTHU3alHs
3HAHUH TI0 TEME
"Jlmnamuka"
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O06o061ieHue U
CHCTEeMaTH3aIus
3HAHUH T10 TEME
"CraTuka TBepJ0ro




Tena"
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O06001enue u
cUcTeMaTH3aIus
3HAHUH T10 TEME
"3aKOHBI COXpPAHEHUS B
MexaHuke"
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O06001enue u
CHCTEeMaTH3aIus
3HAHUH T10 TEME
"OCHOBBI
MOJIEKYJISIPHO-

KHUHETUYECKO Teopun’
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O06o061ieHue U
CHCTEMAaTHU3alHs
3HAHUH TI0 TEME
"TepMoarHAMHUKA.
TennoBrie MaTUHEI"
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O06o0mmenue u
CUCTEMAaTU3aLUs
3HaHUH 1O TeMe
"ArperaTHble
COCTOSIHUS BEILIECTBA.
da30BbIe IEPEXOBI"

157

O0600mmenue u
cHUCTeMaTH3aIUs
3HAHUH T10 TeME
"OnexTpuueckoe nojue"

158

O0600mmenue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"TlocTOSAHHBIN
ANEKTPUYECKUH TOK"
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O06o0menue n
CUCTEeMaTU3alLHs
3HaHu# 1o teme "Toku
B pa3JIM4HBIX cperax"

160

O06001menue u
CHCTEMAaTH3alHs
3HAHWH 10 TEME
"Marautaoe noie"
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PesepBHbIii ypOK.
O06o0enue u




cucTeMaTu3anus
3HaHUH MO TeMe
"DneKkTpoMarHuTHas
UHAYKIUA"
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PesepBHbIii ypOK.
O06o061ieHue U
CHCTEMAaTU3alHs
3HAHWH 10 TEME
"MexaHn4ecKne
Konebanus"

PesepBHBIii ypOK.
O0600111eH1E U
CUCTEeMaTH3alHs
3HAHUM MO TeMe
"DJIeKTpOMarHuTHbIE
KoJjebanus"

PesepBHbIil ypok.
O06006111eH1E U
cHCTeMaTH3aIus
3HAHUH T10 TeMe
"MexaHHYEeCKHE U
3JIEKTPOMArHUTHBHIE
BOJHBI"

PesepBHbIii YPOK.
O06o06meHue u
CHCTEeMaTH3aIus
3HAHWH 110 TEME
"OnTuka"

PesepBHbIii ypOK.
O06o061eHue u
CHCTEeMaTH3aIs
3HAHWH 110 TEME
"OcuoBrl CTO"

PesepBHbIii ypOK.
O06o00mmenue u
CHCTEMAaTH3alus
3HAHWH 10 TEME
"KopnyckynsipHo-
BOJIHOBOM J1yanu3m"

168

PesepBHbIii ypOK.
O06001menue u
CHCTEeMaTH3aIus
3HAHWH 10 TEME




"®dusuka atroma"

Pe3epBHbIit ypok.
O06o0061ieHue U
CHCTEMAaTHU3alHs

169 3HAHHUH 10 TEME
"@us3uka aTOMHOTO
siIpa ¥ DJIEMEHTAPHBIX
qacTuir"

PesepBHbIii ypOK.

O06006111EHE U

CHUCTEMATH3AINA
170 .

3HAHUHU 110 TEME

"DJ1eMEHTBI

actpoduzuku"

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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