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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3NKe HAa YpOBHE CpeaHEro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMporpaMmsl, fipeAcTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasbHOM paboueil mporpamMmbl BocnuTaHuss W KoHuenuu
npenoaBanus yaeOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AINAIX
Poccuiickoii @enepanuu, peaau3yoluXx OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y49eOHOTO TIpeaMeTa C y4ETOM MEKMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3CH,
JIOTUKKA y4eOHOro mpolecca, BO3PACTHBIX OCOOCHHOCTEH  00yYaroImxcs.
[IporpamMma 1o ¢usuke Aa€T MpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSIET PEAU30BaAThH
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIIbIM
OOy4JarommMMcsi, KOTOpblE HEOOXOAUMBI IS TMPOJOJDKEHHs Oo0pa3oBaHUs B
opraHu3anusx NnpodecCUOHAaTBLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKCHEPHBIM CITCIINATLHOCTSIM.

B mporpamme 1mo ¢pusuke onpeaensroTcs MIaHuPpyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKM Ha YpPOBHE CpeaHero oO0miero oOpa3oBaHUS: JWYHOCTHBIE,
MeTarnpeJMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METOJI0JIOTHYECKOM OCHOBOM Juisi pa3paOOTKH TpeOOBaHUN K JIMUHOCTHBIM,
METaNpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIINXCS, OCBOMBIIHMX
nporpamMmmy 1o (Gpu3rke Ha YPOBHE CpeAHEro o0111ero oopa3zoBaHus Ha yriiyOJaEHHOM
YPOBHE, SBJISIETCS] CHCTEMHO-JI€ATeILHOCTHBIN TTOIXOI.

[Iporpamma o pu3uke BKIIOYACT:

TUTAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca (DM3MKH Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIC TIPEIMETHBIC PE3yJIbTATHI TI0 TOJIaM O0YUCHUS;

coneprkanue yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3Mke WMeeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pa00OYHMX MPOTPaMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUCCKYIO HHHUIIMATHBY YUHUTEIICH M
MPENIOCTaBIsAET BO3MOXHOCTH [UJISl peaju3alMi  Pa3IMYHbIX METOJIUYECKHUX
MOJXO/MOB K TPErNoJaBaHuio0 (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®duszuka kak Hayka O HamOoJjiee OOLIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOIo MpeJMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu’ 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMEHeHHEe (U3NYECKUX 3HAHWM OMPEIENUIO XapakTep M OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMU CBOMcTBaMH. M3yueHue QPu3nKu
BHOCUT OCHOBHOM BKJIaJ B (JOPMHUPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B pOpMHpOBAaHNE YMEHUIN MPUMEHSITh HAYYHBIM METOJ MO3HAHUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CpPEHETO 00IIeTr0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uenocmuocmu. B COOTBETCTBHM C HEM KypC SIBIIIETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (¢u3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiuys npearnosiaracT HCIOJb30BaHUE
IYMaHUTApHOTO MOTEHIMala (U3NYECKON HayKu, OCMBICICEHUE CBSI3U PAa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIUMU, HPABCTBEHHBIMU
Y DKOJIOTMYECKUMU MTPoOIeMaMu.

Hoea npuknaonon nanpasiennocmu. Kypc gusuku yriiy0iEéHHOTO ypoBHS
IIPEANOAaraeT 3HaKOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. [Ipm sTOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHbIC TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSIIEHHBIX DJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a TakkKe 0O0CYXKIEHHUs
po0JIeM palMoOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs MTPOTPAMMBbI 1O (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLIKINAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g pusmku peanuzanus 3THUX
IPUHLIUIIOB 0a3UpyeTcsl Ha UCIIOIb30BAaHUH CAMOCTOSITEIbHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIomEero ¢akropa ydeOHoro mporecca. lms yrioyOnaéHHOTO
YPOBHSI — 3TO CHCTEMA CaMOCTOSITEJIBHOTO YYEHHUYECKOrO OSKCIIEPUMEHTA,



BKJIIOYAIOLIETO (DPOHTANBHBIE YYEHHUECKHE OMNBITHI MPH HU3YYEHWHU HOBOTO
MaTepuana, 1aboparopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMXKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcss b0 B koHIEe 10 m 11 kiaccoB, auOO TOCJE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padot
PaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOpPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMu TpaKkTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BH/1a O€3 MOMIAroBO HHCTPYKIIUH.

B nmporpamme 1mo (QusMke cuUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX paboOT W MpakTUKyMmMa NpECTaBiICHAa €IWHBIM MepedHeM. Bridop
TEMATUKU IS 3TUX BUJAOB YUYCHHUYECKUX MPAKTUUYECKUX PabOT OCYIIECTBISAETCA
y4acTHUKaMU 00pa30BaTEIbHOTO MpoIecca UCXOAs U3 OCOOCHHOCTEH MOYPOUYHOTO
IUIAHUPOBaHUsS M OCHalleHus kaOuHera ¢usuku. [lpum sTOoM obOecneunBaercs
OBIIAJICHHE OOYYAlOIMIMMHCS YMEHUSMH TIPOBOAWTH TMPSIMBIE U KOCBEHHBIC
U3MEPEHHS], WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIMYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEATOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHUE yesieTCs PEIICHNIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1au.
[Tpu aTOM n171s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 33J]aHHON (PU3NYECKON MOJEIbIO, TIO3BOJISIONINE TPUMEHSATh U3YUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U HHTErpUpys
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJIIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPEJCKAa3aHue TNPOTEKAHUS (PU3NUECKHUX
SIBJICHUH M TIPOIIECCOB B OKpY’KarolIel JKU3HM, TpeOyromue BbIOopa (hHU3nIecKon
MOJIJIH JIJIsl CUTYaIl|H MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @PI'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yuyeOHoro nporecca Kype pusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oomero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
000pyTIOBaHUE IS BHITIOJTHEHNS YKa3aHHBIX B IpOrpaMMe 1o (pu3nKe y9eHHIECKUX
OIBITOB, JAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKXKE JEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemoHCcTpaniMoHHOE  000OpyZoBaHHe (OpMHpPYETCS B COOTBETCTBUH C
OPUHIIATIOM MHUHUMAIbHOW JOCTAaTOYHOCTH M  OO0ECHeurMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMme M0 (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIIEIOBAaHMUSI ~ U3yYaeMbIX SIBJICHHUH M  TMPOIECCOB, OSMIUPUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe 00OpyAOBaHHE [JIsl YUYEHHYECKHUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeuMBaeTCsl B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOydarommuxcs. Temarnyeckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIIOTOBBIX M IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUsI PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMupoBaHHEe UHTEpeca M CTPEMJICHHS OO0y4alolmMxcs K HayqYHOMY
M3YYECHHUIO TPUPOJBI, Pa3BUTUE HUX HMHTEIUICKTyalbHbIX U  TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
UCCJIEI0BATENLCKOTO OTHOIICHUS K OKPYKAIOLIUM SIBIICHUSM;

(bopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJbTaTa MU3yYEHHsS OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3HUUECKUX
3HAHWM U HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNU O poiau (U3UKU IS Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyayuier
npoecCHOHANIbHON  JESTENBHOCTU, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHENIeMy 00y4eHUI0 B 9TOM HaIIPABJICHHH.

JlocTikeHne 3TuX 1elield 00ecrneuynBaeTcsl peleHueM CIeAYIOIUX 3a1ad B
npoiiecce u3yueHus Kypca GU3uKy Ha YPOBHE CpeTHETO 00IIero o0pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupOoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBSICHEHUS
bu3nYeCcKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HU;

OCBOCHHE CTIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C IBHO 3aJIaHHON (PU3UICCKOU
MOJICNIbIO, 3aj/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIeNIM, AaJE€KBaTHOW YCJIOBHSIM 3a/Jauyd, B TOM YHUCJE 3aJa4 HH)XEHEPHOIO
XapaKkTepa;

MOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJaMU CaMOCTOSITEILHOTO IUIAHUPOBAHUS M IIPOBEICHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpHperanuu HHpopMaluuy,
OINPEIENIEHHS TOCTOBEPHOCTH MOJIYYEHHOTO pE3yJIbTaTa;

CO3JJaHHE YCJIIOBUM ISl Pa3BUTHUS YMEHMM NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH;



pa3BuTHE WHTEpeca K chepaM nmpodhecCHOHATBLHON eI TEIPHOCTH, CBI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BbIOMpaeTCss OOYYArOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIENHUATBLHOCTAM (DPU3HUKO-TEXHUYECKOTO PO UIIS.

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUYWTENb JEaeT BBIOOP
NPOBEJCHHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o npupojae. HayuHslil MeTo/1 MO3HAaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce Mo3HaHus npupoasl. HabGmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE W IU(POBBIC
U3MEpUTENbHBIE MPUOOPHI, KOMIBIOTEPHBIEC TATYUKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (HU3MYECKUX  BEIUYMH  (aOCONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. @PU3NYECKUI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NYECKAsS] TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUUECKOU JIEATCILHOCTH JIFOCH.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npAKMUKYM.

N3mepeHure cuiibl TOKa M HANPSHKEHUS B [IENU MOCTOSIHHOTO TOKA IMPY TOMOIIH
aHAJIOTOBBIX U IIU(GPOBBIX U3MEPUTEITHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi adboparopueit mo dusuke. [Ipumepsl u3mMepeHus
(bU3NYECKUX BETMYHMH MPU MOMOIIYA KOMIBIOTEPHBIX JATYMKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKEHHE. OTHOCUTENBHOCTh MEXAHUYECKOrO JABUKEHHSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panunyc-BekTop MarepuaqbHOM TOYKH, €r0 MPOEKIMHM HAa OCH CHCTEMBI
KoopauHat. Tpaekropus.

Ilepemeliienne, CKOpOCTh (CpEeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMH Ha OCH CHUCTEMBl KOOPJWHAT.
CroxeHune nepeMeleHn U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUS U MyTH MaTEPUATbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBoOonHoe majeHue. YcKopeHue cBOOOAHOro majaeHus. JIBukeHue Tena,
OpOIIEHHOr0 TOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTU H
YCKOPEHHS MaTEepUATLHON TOYKH OT BPEMEHH U BX TpaduKy.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPY)KHOCTH. YTJOoBasg M JIMHEWHasi ckopocTh. Ilepmon u ydactora oOpalieHusl.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOPEHHE MaTEpPUAIbHON TOUKH.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE MPOLECCH: CHUIAOMETD,
JBUKEHUE CHAPSIOB, LIEMTHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpEAaun, CKOPOCTHBIE
JTUQTHL.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaAKTEPHUCTHUK
JBH>KCHUSL.

CrocoObI UCcIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaenbHOro nepexo/ia i \3BMEPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMKEHUN C UCTIOJIb30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AYyXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue aABMKEHUS Tena, OPOLIEHHOIO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy IpH IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOpE.

CpaBHeHUE TTyTeH, TPACKTOPU, CKOPOCTEN ABMKEHHUSI OJTHOTO M TOTO e TeJia
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

M3y4yeHne HEepaBHOMEPHOTO JIBMXKEHHSI C LIEJIBIO OINPEACIICHUsS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHs MpU MPSAMOJIMHENHOM PAaBHOYCKOPEHHOM JBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3mepenue  yCKOpeHHUs CBOOOTHOTO MaJICHUSA (pexoMeHI0BaHO
UCIIOJIBb30BaHue IU(PPOBOI J1TabOpaTOpUN ).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu3oHTanbHO. [[poBepka runoresbl
O IpsAMOM MPONOPLUUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4YaJIbHOM CKOPOCTBIO Tea.

W3yyeHune IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTHY NIEPHOJ1a OOpaIleHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



IlepBbii 3ak0oH HprotoHa. MueprumaneHble cucteMmsl oTcyéra. [IpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHOM TOUKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHMPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOW MAaCCBHI.

Cuna TskecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaJI€HUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IIJIAHETHI U OT reorpaduiyeckoi MUpOThl. J|BUKeHUuEe HEOECHBIX Tell
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOpOCTb.

Cwia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, aBmKymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIbKEHUS U CUJIA TPEHUSI TTOKOSI.
Koaddumment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH TeJa B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKECHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHME PAaBHOICHCTBYIOLIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cWil, BOSHUKAIOIIUX B PE3YJIbTATE B3aUMOICHCTBUSA TE.

N3mepenune mace no B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOIBEME U MMAICHUH.

L{eHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bI O HE3aBHCHMOCTH BpPEMEHHU JIBHXKEHHUS Opycka IO
HAKJIOHHOU INTIOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MAcChl.



HccenenoBanue 3aBUCHMOCTH CUJI YIIPYTOCTH, BO3HUKAIOLIMX B NPYKUHE U
pPE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

W3ydeHne NBUKEHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IIEPEKUHYTON Yepes
JETKui OJIOK.

N3mepenne kodpduimenta TpeHHs MO BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrKeHUs OpycKa MO HAKIOHHOM MIOCKOCTH C MEPEMEHHBIM
KO3 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CrnoxeHne cuil, IPUIIOKEHHBIX K TBEPAOMY Teily. LIeHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOTO TeEJIA.

YcroitunBoe, HeycTONYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTENIBHBIA KpPaH, peMIETYAThIE KOHCTPYKIIUH.

Jemoncmpayuu.

VY cIi10BUsL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanne yciaoBHM pPAaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIUTENHOB U pacUYET CUJT YIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3axonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MAaTEPUAJIbHBIX TOUYEK. L[eHTp macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe CUITBI M U3BMEHEHHUE UMITYJIbCA TEJA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBH)KECHHUE.

MomeHT umiynbca mMarepuanbHOM TOukW. [IpeacraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEUHOM mepeMenieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

Kunerndeckass sHeprus MarepuanbHOW TOukH. Teopema 00 HW3MEHEHUU
KMHETUYECKOW JHEPTUN MATEPUAIBHOU TOUYKH.



[loTeHIManbHpIE W HENOTECHUMAJIbHBIE CWIBL. lloTeHIManbHAs JHEPrUs.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPIus TeJjla B OJHOPOJIHOM I'PaBUTAMOHHOM noJie. [loTeHnmanpHas sHeprus rena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHYECKAsE CKOPOCTb.

CBsi3b pabOThI HETIOTEHIIMATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKOM SHEPruu
CUCTEMBI T€Jl. 3aKOH COXPaHEHUS MEXaHUYECKON IHEPTHUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUSI.

VYpaBHenue bepHymn s MACaNbHON JKHIKOCTH Kak CIEICTBHUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHu4yecKkre yCcTpOoMCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEP, NPY>KUHHBIA TUCTOJIET, TAPOCKOI, PUTYPHOE KaTaHHE HA KOHbKAaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTY CHUJIBL.

M3MeHeHue 3Hepruu Tela MpU COBEPIIEHNUU PabOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHOM SHEPIHi IIpH
JEHUCTBHUU Ha TEJO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKmMuUKym.

M3mepenne nMiyiibea Teia o TOpMO3HOMY ITYTH.

W3mepenue cusbl TITH, CKOPOCTH MOJEIHU 3JIEKTPOMOOUIIS M MOIITHOCTH CHJIBI
TATH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanre COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJEUCTBUH.

N3MepeHne KHHETHYECKOW YHEPTUU TEJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS NOTEHUUATbHON HEPTUU NPYKUHBI C paOOTON CHIIBI
TpEeHUSI.

Omnpenenenue padbOThl CHIIBI TPEHHUS TPHU JABMXKEHHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznen 3. MosekyasipHasi pu3uKka U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlL.

OCHOBHBIE TMOJIOXKEHUSI MOJIEKYJsipHO-KuHeTnYeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddys3us. bpoyHoBckoe nBrxkeHue. Xapaktep JIBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BEIIECTBA. Moaenu CTPOEHHs Ta30oB, KUIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE ATHX Mojeneil. Macca u
pa3mepsbl MoJekyna (aromoB). KomnuecTBo Bemectsa. [locrossHHas ABoraapo.



TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ u3mepenus. lllkana
temneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOW TEOPUU: YaCTHULIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneipona. AOcomoTHas
temneparypa (mkana temneparyp KenbsBuna). 3akon JlanpTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BelmiecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBMXKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE IIPOLECCHI: TEPMOMETD,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBrUKEHNs 4acTUI] BEIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO TBUKECHHUSL.

Juddysus xunkocTen.

Mogens onbita lTepHa.

[IputsxeHne MOJIEKyJI.

Mogenu KpuCTaINIMYECKUX PELIETOK.

Habmroienue u ncciaenoBaHue U30MpoLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMuUKyMm.

HccnmenoBanne 1mponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOJIOM.

M3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
dpoBoii 1abopaTopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro rnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelIHNe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEJHUE 3HAUCHUS BEJIMYMH, ONIMCHIBAOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawyano TepmoauHamMukd. (CaMONpPOW3BOJIBHAS — pelaKcalys
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.



Mopenp wWIeanpbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHWIL:
ypaBHeHne MenaeneeBa—KianepoHa n BbIpaXEHUE ISl BHYTPEHHEH SHEPTHH.
VYcnoBUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMInepaTypbl. BeipaxkeHue 1uisi BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoiiecca Ha pV-auarpamme.

Temonepegaya  Kak  cnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotTel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYECHHE.

KomnuectBo Temnorel. Temnmo€éMKOCTh Tenma. YHAelnbHas W MOJIIpHAs
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYenbHass TeIIoTa CropaHus
tormBa. Pacuér konuuecTBa TemuoThl mnpu Teruonepenade. I[lonstue 00
aauabaTHOM IpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHN. BHYTpeHH s dHEeprus. KoanyecTBo TEIUIOTHI
u paboTa Kak Mepbl W3MEHEHUS] BHYTPEHHEW SHEPruu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKH JJIs1 PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOJAMHAMUYECKON CUCTEMBI MPOXOAUT €AMHCTBEHHAs
aauabaTta. AOCOJIIOTHAs TeMIiepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIJIOTy OT 0oJiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpatuMocTs TpUPOAHBIX TPOIECCOB.

[Tpunnumne aectBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. ukn Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHruecKue yCTpONCTBA M TEXHOJOTMYECKUE IMPOLECCHl: XOJIOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpAaTOpHBIA ABUTATENd, MNapoBas TypOuWHa,
MOJIy4YeHUE CBEPXHU3KUX TEMIEpaTyp, YTHIM3AIUs «TEIJIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOoca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3meHenue Temneparypsl pu aanadaTuyeckoM paclIupeHuu.

Bo3nyumHoe orauso.

CpaBHEHHE yAEIbHBIX TEINIOEMKOCTEN BELIECTB.

Crioco0bl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOro mpolecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOrO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUHA MEXMOJEKYJSIPHOTO B3aUMOACHUCTBUSA H
TEMIEPATYPhl KUTICHUS AKUJTKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHaeHcanus. Micnapenue u kunenue. Y gelbHas TEeIoTa
napooOpa3oBaHusl.

Haceimiennble ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTH Y IABJICHHS HACBIIEHHOTO IMapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTH OT
00BEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyPhbl KUIICHUS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue n amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctamioB. [lmaBneHne W Kpuctaimzanus. YJIelIbHAsg TEIJIOTa ILIABJICHUS.
CyOnumarius.

Hedopmanmu tBEporo Tena. Pactsokenue n cxxatue. Capur. Moayias FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimimpeHue KXKUIKOCTEH U TBEPABIX TeJ, 00bEMHOE M JIMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEpTUM B (Pa30BbIX MMEPEX0IaX.

YpaBHeHuUE TEMI0BOTO OanaHca.

[ToBepxHocTHOE HaTskeHHE. Koa(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kansspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHu4eckrue yCTpOWCTBA UM TEXHOJOTUYECKHUE TMPOLECCHI:  KUIKHE
KPUCTaJIJIbl, COBPEMEHHBIE MAaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe paciupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>KEHHOM TaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUA.

OMNBITH C MBUTBHBIMH TNIEHKAMH.

CmauunBaHue.

Kanumisipasie sBiaeHUsI.

Moenn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

N3mepenne aOCOMIOTHOM BJIAKHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHue 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrOo oOpasma oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. Inexkmpuueckoe noine.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U MOJYNPOBOIAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsil. 3aKOH COXPaHEHHUs JIEKTPUUECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aPsi/Ibl.

Hampsixk€aHocTh  anekTpuueckoro  moisa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH JIEKTPUUECKOT0 N0JI1s1. OHOPOAHOE ANEKTPUUECKOE TOJIE.

[ToTeHIIMANIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas SHEprus 3apsda B AJIEKTPOCTATUYECKOM TIOJIE.
[ToTenmman snekTpocraruyeckoro nosisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIIMAIOB ISl JIEKTPOCTATUYECKOTO MOyl (KaKk OJHOPOAHOrO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy SIEKTPUUECKUX MOJIEH.

[Tone Toueunoro 3apsnpa. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsyKeHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUINOTEHIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CIIOBUE PABHOBECHS 3aPSIOB.

JIupNeKTpUKM B 3JEKTPOCTATUYECKOM  TOJIE. Jusnekrpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonaeHcaTop. DneKTpoEMKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IJIIOCKOrO
KOHJIEHCATOpaA.



[TapamnensHOE coequHeHne KoHAeHcaTopoB. [locienoBaTenbHOE COETMHEHNE
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

JIBr>KeHME 3apsyKEHHOM YaCTHIIBI B OJTHOPOIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuyecknue yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMIIEHHE DJIEKTPOIpPHOOpPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Jlemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE 3aPSIKEHHBIX IAPUKOB.

DIIEKTPUYECKOE TOJI€ ABYX 3apsiKEHHBIX MIACTHUH.

Mopens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO M JEUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U JUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JEeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

OreHKa CUJjl B3aUMOJICHCTBUS 3apSKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LENN, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MTOCJIEA0BATEIBHOM COEUHEHNH KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUUeCcKuili mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBusi CyniecTBOBaHUSI MOCTOSIHHOTO DJIEKTPUYECKOro TOKa. McToUHUKH
toka. Hanpsokenue U n O/1C é.

3akon Oma i yyacTka IeMu.

DIEeKTPUUECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJUHBI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJIbHOE
CONPOTHUBJICHUE BEILIECTBA.

[TocnenoBaTenbHOE, NapaJUIeIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpruieckux meneil. [IpaBmna Kupxroda.

Pabora anekrpuueckoro Toka. 3akoH Jxoymns—Jlenma.



MONIIHOCTh 3JIEKTPUYECKOr0 TOKa. TerioBasi MOIIHOCTb, BbIAEIsEeMasl Ha
pe3ucTOpeE.

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) »dJeKkTpudyeckod 1menu. MOIHOCTh HCTOYHHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUMK DIEKTPUUECKON IHEPTUU.

Jemoncmpayuu.

N3mepenne cuiibl TOKa U HANIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT HANPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOUO/IA.

3aBUCHUMOCTh COIPOTUBIICHUS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanrie 3aBUCUMOCTU CHJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSIHHOM
HaIPsHKEHUH.

[Ipssmoe nzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIICHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

Crnioco0bl coennHeHnst UICTOYHUKOB Toka, JJIC GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadopamopnuie padomut, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejena u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MPU KOPOTKOM 3aMBbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CUJIBbI TOKA B LIEIH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOJAUMOCTE TBEPABIX METAIJIOB. 3aBUCUMOCTbh COINPOTUBIECHUSI METAIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



[TorynpoBOTHUKM. CobOcTBeHHasT U IpUMECHass  MPOBOJUMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTPUYECKUN TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs IUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

DJIeKTpUYEeCKHi TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuuneie TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHWE: Tra30paspsiaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBash TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOM,
TpaH3UcCTOp, (HOTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AIIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXaA.

CpaBHEHHE MPOBOIMMOCTH METAIIIOB U TOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HaoGmronenne amexTpoimsa.

N3mepenue 3apsiia OAHOBAIEHTHOTO MOHA.

HccnenoBaHnre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TEPMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaAKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX HM3MEPUTENBHBIX MPUOOPOB M KOMIIBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUUMH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeieHME  KOCBEHHBIX HU3MEPEHHUH, HCCIEIOBAHUM  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax «YUEHUYECKUH  DIKCIEPUMEHT,
nabopaTopHbIe pabOTHI, MPAKTHKYM).

MesknpeaMeTHbIe CBS3H.

N3yuenue xkypca pusuku yrayonénnoro ypoBHs B 10 kiacce ocymiecTBisieTcs
C y4€TOM COJEpKaTeIbHBIX MEXKIPEIMETHBIX CBSI3€M C KypcaMu MAaTEeMaTHKH,
Ounonoruu, XuMuM, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnule nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3HanuA: SIBICHUE, Hay4YHBIH (haKT, TUIOTE3a, (pU3MYEecKas BEIMYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboia, runepOosna, ux rpaguku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKAECTBO.
BekTopsl 1 MX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUlell cpenbl,
yTuiau3auusg OHOOPraHMYECKOro TOIUIMBAa JUIsl  BBIPAOOTKM «TEIJIOBOM» U
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: TUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBAa, MOJIApHAs Macca, MOJIyueHHE HaHOMAaTepHUajioB, TEIUIOBbIE CBOWCTBA
TBEPABIX TEN, KUAKOCTEH U Ta3oB, )KUJIKHE KPUCTAIIbL, JJIEKTPUUECKHE CBONCTBA
METAJIJIOB,  JJIEKTPOJIUTHYECKass  JWCCOIMAIMs, TalbBaHWKA, DJICKTPOHHAs
MUKPOCKOTIHS.

TI'eozpaghua: BnaxxHOCTh BO3AYyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméryarble KOHCTPYKIIMHK), UCTIOJIb30BAaHUE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJMUIBHUK, KOHIUIMOHEP, TEXHOJIOTUH
NOJlyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIpPUOOpPOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TabBaHUKA.

11 KIIACC

Pa3znen 4. JaekTpoauHaMMKA.

Tema 4. Macnummnoe noJe.

B3auMonencTBrue TOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexkrop MarHuTHOM uWHAyKUuH. [IpuHumn cynepno3unuu
MAarHUTHBIX NOJEN. JIMHUYM MarHUTHOW MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HHUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsHKEHHOW YacTHUILIbI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuiibl Jlopeniia.

MaruautHoe nosne B BemectBe. DeppoOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJIOTUYCCKUC IIPOLCCChI: IMPUMCHCHUC

ITOCTOSTHHBIX MAarHUTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
AJIEKTPOJBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHIL.
Jemoncmpayuu.

KaptnHa nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

KapTuHa nuHMil MarHUTHOM MHAYKIUU TOJIS JUIMHHOTO MPSMOI0 MMPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NIPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnrogenue nBM>KEHMS MyYKa 3J1€KTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT NENCTBUSA AIIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTO3JIEKTPUIECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO MOJIA MMOCTOSIHHBIX MAarHUTOB.

HccnenoBanre cBOMCTB (peppOMArHETHUKOB.

HccnenoBanue 1eHCTBHS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IlOoTOK BekTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOoH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anekrpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuno Jlenua.

WunyktuBHOCTh. Karymika WHIYKTUBHOCTM B LIENH TMOCTOSSHHOTO TOKA.
SBnenue camonnaykuu. I1C caMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJISl KATYIIKU C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHUYeCKHe YCTPOMCTBA M TEXHOJIOTMYECKHE MPOLECCHl: MHAYKIIMOHHAS
neyb, COJICHOU/, 3alMTa OT AJIEKTPU3ALNU TeJl IPU JABHXKEHUU B MAarHUTHOM IOJIE
3emuu.

Hemoncmpayuu.

HabGnronenue siBjaeHus 3JIEKTPOMAarHUTHOW WHYKLWU.

HccnenoBanne 3aBucumoct IDJ[C MHAYKIMUM OT CKOPOCTH HW3MEHEHHS
MAarHuTHOTO MOTOKa.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue sIBICHNS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO reHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJTHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUS.

["apmonunyeckue koneOanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHMCAHUE.
DHepreTuuecKoe ONMHUCAHKUE (3aKOH COXPAHEHHSI MEXaHUYECKOM sHepruu). BriBon
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUYeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmutyna u ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMILTUTYJIaMU KOJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepron u yactora kosnebanuit. Ilepumom ManmbiX CBOOOJHBIX KoOJieOAHUIMA
MaTeMaTH4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKOIEOaHUSI.

TexHuyeckue yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpayuu.

3amnuch K0ae0aTeaIbHOro ABMKEHUS.

HaOmronenre He3aBUCMMOCTH TIeprojia MajlbIX KOoJieOaHWl Ipy3a Ha HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxarmux KojaeOaHWii 1 3aBUCUMOCTH TIEpHOJia CBOOOTHBIX
KOJICOAHHI OT COPOTHBIICHHUS.

UccnenoBanre koyie0aHUMM Tpy3a Ha MACCUBHOM TMpPYKMHE C LEJbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MIPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS PHEPTUH MPU KOJICOaHUIX Tpy3a Ha MPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Habnronenue pezoHanca.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.



W3mepenue mnepuona CBOOOTHBIX KOJEOAHUM HUTSAHOTO U MPYKUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUYKEHUS TeJa B XOJ€ KOJeOaHN Ha yIIPYyTOM IO/BECE.

N3ydeHne NBUKEHNS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPYKUHHOM MasTHHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTYXAIOMINX KOJIeOaHHiA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnuple Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmysna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTYI0M CHUJIbI TOKA B KOJIEOATEIBHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJI€OATEIIbHOM KOHTYPE.

3aryxarommue 3IEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

CHHyCOMIAIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VMHIYKTUBHOCTH B LE€NU CHHYCOMJAIBHOIO IMEPEMEHHOIO TOKa. Pe30HaHC TOKOB.
Pe3onaHc HanpskeHUi.

Wneansubiii  Tpancopmatop. Ilpom3BoacTBo, mnepepadya W NOTpeOsIeHHE
AIEKTPUYECKON IHEPTUU.

OKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, TMHUH JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJI€OAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUM.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUH.

Mopeinp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyX1IeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUSI.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO U MPUHIIMI ASUCTBUS TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKA 4Yepe3 IOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpPAKEHHUE, MpEIOMJICHUE, HUHTepPepeHuus u
U pakiys.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CJIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaX€HUE,  NPEJIOMIICHHUEC,
noJIsipu3anusl, MHTeppepeHLus U udpakuus.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJIbl.

TexHU4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTBHI, pajiap, paIuonpuéMHIK, TeIEBU30D, aHTEHHA, TeredoH, CBY-neus,
yIIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUHBIX U MPOA0IbHBIX BOJIH.

KoneoG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

HabGnronenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NIpUMEHEHUE.

HabGntogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, IPETOMIIEHUE,
noJsipu3anys, 1udpakuus, HHTephepeHIIUs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIECTOBOTO 3Ty CHHM.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONMHEWHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cBera.
To4eyHbIl HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHusl cBeTa. [locTpoeHne n3o0paxxeHui B
wiockoM 3epkane. Cepudeckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHHUS CBETAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MIEPEX0/IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
TrpaHully paszena AByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ucnepcust cera. CiioxHbIA cocTaB O€lI0ro CBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

Cobuparoniye 1 paccenBaromye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTOsIHUE
Y ONTHYECKAs] CHJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOT'O PACCTOSIHUSI TOHKOM
cpepuyeckoil JHMH3BI OT €€ TEeOMETPUM U OTHOCHUTEIBHOIO IOKa3aTens
IIPEJIOMIICHHUS.

®opmyJsia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaX.

Ontuueckue npudopsl. Pa3pemaromiast cnocodHocTs. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUS MaKCUMYMOB M MHUHUMYMOB B HHTep(EpEeHIHOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkiaccmuecknx
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakinuonHas pemérka. YcCIoBUE€ HaOIIOICHUS
IVIABHBIX ~MAaKCMMyMOB IIpM NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITonsapuszanus csera.

TexHudeckue yCTpPOWCTBA U TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOEKIUOHHBIN armapar, MpOCBETIICHUE
OINTUKH, BOJIOKOHHAS ONTHKA, TU(PpaKkIMOHHAs perIéTKa.

Hemoncmpauyuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/IA.

HNccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEIETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHnE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (POKYCHOTO pACCTOSIHUSL OT BellecTBa (Ha
pUMEPE KUJKUX JTHH3).

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONTUX JIUH3.

[TonyueHnue n300pakeHUsI B CUCTEME U3 MIOCKOTO 3€pKajia U JINH3BI.

[TonyueHnne n300pakeHuUsl B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTepYEepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3JIyYCHHUS Ha ABYX LIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIUuOHHOTO CIIEKTPA.

N3mepeHnune I1rHbBI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIydeHUs] CBETOAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pa3zges 6. OcHOBBI CIeIUAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

['panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTel crienuanbHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal.  [IpeoOpa3zoBanusi  JlopeHra.
YcioBue mnpuIMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKPAIICHUE JJTHHBI.

DHeprus U UMNYJIbC PEIITUBUCTCKON YaCTUIIBI.

CBsI3b MaccChl C SHEPrUel U UMITYJILCOM PEISITUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOS.



TexHuyeckue yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCHl: CIYyTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3apSIKEHHBIX YaCTHIL.

Y4eHNYeCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBeCcHOE TEIIOBOE M3IIydeHHE (M3JIydeHHe aOCONIOTHO YE€PHOTO Tena).
3akoH cMmenieHust Buna. ['mnore3a [Inanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®dotordpdext. OnbiTel A. I'. CtoneroBa. 3akonsl ¢hoTodddexra. YpaBHeHUE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuinay pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactull. Bonnel ne bpoira. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYyIIelca yactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 31eKTpoHOB Ha KpUCTAIIIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIEHUSI HEONPENeIEHHOCTEH
I'eitzendepra.

TexHH4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poToaddekTa.

HccnenoBanre 3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJAHUKOB — OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKmMuUKym.

HccnenoBanne GpoTope3nucTopa.

N3mepenune nocrosiaaoi [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA YE€pPE3 CBETOJIMO OT HAIPSKECHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Peszepdopna.

[Toctynatel bopa. U3nyuenue u noriomieHne pOTOHOB IpU NEPEXO/IE aTOMa C
OJIHOTO YPOBHS SHEPTUU HA JPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTHMYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmuKym.

HabGnrogenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

Hyxnonnass mozens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. M30Tonsl.

PanunoaktuBHOCTE. Aunbda-pacnaja. ONEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3akOH pPaAUMOAKTUBHOTO pacnaga. PaaunoakTHBHBIE HM30TOMNBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusHHEe paguOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHBIN QOoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B siipe. Snepubie cuibl. JledexT maccer sapa.

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBIsiEeMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCIEeKThl Pa3BUTHUS
AJIEPHON DHEPIETUKH.

Mertonsl perucTpalvy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHLI.

OyHaaMEHTaJIbHbIE B3aUMOJECUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangaptHoil Mmoaenu. KBapk-riitooHHas MOAENb aApPOHOB.

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

EnuHcTBO u3nyueckoi KapTUHBI MUpA.

TexHn4eCcKre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKyMm.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO (OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriomuieHust OeTa-4acTUl] aTFOMUHHAEM.

Pa3znen 8. DieMeHTBI ACTPOHOMUM U ACTPOPUUKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiagHOEe M1 MUPOBO33PEHYECKOE 3HAUCHUE
acTpoHOMHUHU. [IpUMEHMMOCTH 3aKOHOB (U3UKH JUISI OOBSICHEHHS TPUPOJIBI
KOCMHYECKUX OOBEKTOB.

Metonel aCTpOHOMHMYECKHX HccieqoBaHU. (COBpEMEHHBIE ONTHYECKHE
TEJIeCKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro HeOa. Co3Besnmus, sSpKue 3BE3NBI, IIAHETHI, X BUIUMOE
JIBUKCHHUE.

ConHeyHas cucTema.

Connue. ConmHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHLA U 3BE3.

3BE3/bl, UX OCHOBHBIEC XapaKTEPUCTUKHU. /[narpaMMa «CrieKTpaabHbIN KJIacC —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue ConHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky u kBaszapbel. UEpHbIE ABIPHI B sSApax
raJaKkTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HabGmronenust 3B€3qHOr0 HEOGa HEBOOPYXKEHHBIM TJ1A30M C MCIOJIb30BaHHEM
KOMITBIOTEPHBIX MPUIIOKEHHUM JJIsT OTIPE/IeTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

HaGmronenuss B Tteneckon JlyHbI, TJIaHET, TYMaHHOCTEM U 3BE3THBIX
CKOIUICHUU.

Du3nvecKuil MPaAKTHKYM.

Crnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX WM3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOGCOJIIOTHBIE U OTHOCUTEJIBHBIC MTOTPENTHOCTH U3MEPEHUM (PHU3NYECKUX BEITHYUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HU3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3MUecKkuX BETUYHMH, NPOBEpKA MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTUYECKMX  pas3lenax «YUYEHUYECKUUA  OKCIIEPUMEHT,
n1abopatopHble pabOThI, TPAKTUKYM) ).

O0o01marniee NOBTOPEHHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnka», «IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku M acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIIEH, OOBSCHUTEIBHOW U TMPOTHOCTHYECKON  (QyHKIUI
bu3nyeckoit Teopuu, poib (HU3MIECKON Teopruu B POPMUPOBAHUU MPEIACTABICHUI
0 (Qu3NUYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B 0OIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puzuku yriay0oinéHHoro yposHs B 11 kiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMH MAaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpadu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, Hay4yHbId (DAaKT, rumnoresa, (hU3MUYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJACHHUE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHHM, U3MEPUTENIbHBIE PUOOPHI, I pOoBast 1adbopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX NPOEKIMU HA OCH KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJIHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBIECHUS B JKUBOW MNpUpoOnE, KoseOaTeabHbIe
JIBW)KCHUS B JKUBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKH IIpU NPOU3BOACTBE
JIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIBTPa3ByKOBasi JHArHOCTMKAa B MEIWLIMHE, OINTHYECKHE SBJIECHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsI CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pa30BaHUS KPUCTANTMYECKON pEeIIETKU, CIEKTPAIbHBIN aHaIU3.

T'eocpaghusa: wmarHuTHble MOJOCAa 3€MIIM, 3QJI€KH MArHUTHBIX — PY/I,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS Ieyb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOJBUraTelb, pajaap, paIuonpuEMHHUK, TEJIEBU30D,
antenHa, teiepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTUKAa B TEXHHKE,
NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
MPUEMHHKH, AJIEPHAs SHEPTeTUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAalUM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM LEHHOCTSAM POCCHUHUCKOrO OOIIECTBA, PAaCUIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIbHOCTH B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHHUI
BOCIIUTATENBHOU JESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHMSA:

e Cc(hopMUPOBAHHOCTH I'PAKTAHCKOMN OZULIUU 00YUAIOIIETOCS KAK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUMCKOr0 OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX IPaKAaHCKOTO
oOIecTBa, y4acTBOBaTb B CaMOYIpaBlieHMM B  00pa30oBaTebHON
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLUHMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTAapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTh OLIEHMBATH CUTYAllMIO M MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOTO OYayIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHUWE K MHPY, BKJIKOYAs OCTETHKY HAy4YHOTO

TBOPYECTBA, MPUCYILIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCIIUTAHMSA:



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymiei mpodeccuu M peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

TOTOBHOCTB U CIIOCOOHOCTB K 00pa30BaHMIO M CaMO0Opa30BaHuUIO B 001aCTH
(bu3MKN Ha IPOTSKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAaHUE TJI0OAIBHOIO
XapaKkTepa SKOJIOTUYECKUX MPoOIieM;

IUIAaHUPOBAHME M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTONYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHWE WEHHOCTH HAy4YyHOH AEsATENbHOCTH, FOTOBHOCTh B IpoLiEcce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEeIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (pOopMyIHMpoOBaTH U aKTyaIM3UPOBATh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LENU ACATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUHU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaCCMATPHUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMBI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTepHUaJIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBATh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBATh KPEaTUBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.

Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:

BJIa/IETh Hay4YHON TEPMUHOJIOTHEH, KIFOUEBBIMH MOHATUSMU U METOJAMHU
busznuecKoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATETLHOCTH B 00JacTH (PU3MKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJZIEpKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB IMO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUW YYEOHBIX MPOEKTOB B 00JIaCTH
bu3uKy;

BBISIBJISITh TPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlU3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JI0OKa3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHaJM3UPOBAaTh IIOJYYEHHBIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCIIC NPU U3YyUYCHUHN PUBUKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TEPEHOCUTh 3HaHHWS 1O (QU3NKE B TPAKTUYECKYIO OO0JIaCTh
KU3BHECATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJXO0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUs1 HHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M UHTEPIpPEeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (DOpM IIpe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJI30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHUKAI[MOHHBIX
TEXHOJIOTU B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/lady C COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUYHBIX (popMmaTax c
yu€TOM Ha3HayeHHs: WHGOpPMalWMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaIbHYIO (POPMY IPEACTABICHUS U BU3YyaIHU3AIIH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBHS:



OCYIIECTBIATh OOIEHWE Ha YpokKax (HU3UKHM U BO BHE-ypPOUHOMH
JeSITEIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3J1araThb CBOIO TOYKY 3pPEHMSI C MCIIOIb30BAaHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHOW U MHINBUTYaTbHOM
paboTHI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX AECUCTBUNA C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OPraHU30BBIBATh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejaraTb HOBBIE MPOEKTHI, OLIEHWBATh KU C TO3UIMH HOBHU3HHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYLIECTBIIATH TIO3HABATEIbHYIO JEATEIBHOCTD B 001aCTH
(GU3UKK U aCTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTAaBUTh U (hOPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEIICHUS] PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTUUYECKOM pabOThl ¢ YYETOM UMEIOUIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATNIOUYTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JeJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIbIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3HUKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJII), IMOIMOHAJIBbHbINA UHTEJLJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIIAM,



e BJIAJETh HAaBbIKAMH TO3HABATEIbHONW pEeQIEKCHH KaK OCO3HAHUS
COBEpIIIAEMbIX JACHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCIOJIB30BaTh NPUEMBI peIIEKCUU AJIs1 OLUEHKU CUTYallMH, BBIOOpa BEPHOTO
pelIeHNUS;

e YMEThb OILICHUBATh PUCKH W CBOEBPEMEHHO NPHUHUMATH PEHICHHUS MO HUX
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M ApPryMEHTHl JAPYTUX IpPH aHAJIU3€ PpPe3yJIbTaTOB
NESTEIbHOCTH;

e IPUHHUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apPTyMEHTHl APYTUX MPH aHaJH3€ pPe3ylIbTaToOB
JIESITENIbHOCTH,

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKH.

B nponecce mOCTMXKEHHS JIMYHOCTHBIX PE3yJIbTaTOB OCBOECHUS MPOTPaMMbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy O0O0y4aroluxcs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAMOJIarafo A
c(hOpMHUPOBAHHOCTb:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HIMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOIIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHUE, CIOCOOHOCTh aJanTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMM, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTMKEHHIO LIENH
U yCIieXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE NEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIMIEH CIOCOOHOCTh MMOHUMATh 3MOIMOHAIBHOE
COCTOSIHUE JpPYIMX, YYUTHIBaTh €ro MpH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTh K COUYBCTBHIO M CONIEPEKUBAHUIO;

e COUMAJBHBIX HAaBBIKOB, BKJIOYAIOIIUX CIOCOOHOCTh  BBICTPAUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspeniaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIBTATDI

K xoniy o0yuenus B 10 knacce npeMeTHBIE Pe3yabTaThl HAa YIITyOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:



MOHUMATh pOJdb (GU3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOM,
DKOJIOTMYECKOM, COIMAIbHOW M ATUYECKOM cdepax eAaTeIbHOCTH
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTHUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUN  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJb (PU3MUECKON TEOpHH B
(dbopMUpOBaHNUY TIPEJICTABICHHI O PU3NUECKON KapTUHE MHPA;

pa3auyaTh yCIOBUS IPUMEHUMOCTH MOJIEIeH (PU3NYECKUX TEJ U IPOLIECCOB
(sIBNEHMI): MHEpLMATIbHAs CHUCTEMa OTCUéTa, aOCOIIOTHO TBEPIOE TEJO,
MaTepuagbHas TOYKa, paBHOYCKOPEHHOE JBUKEHHE, CBOOOIHOE IaJICHUE,
a0CoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOIIOTHO
HEyIIPyroe CTOJIKHOBEHHMS, MOJEIN Ta3a, XUIAKOCTU U TBEPIAOTO
(KpHCTaJUIMYECKOT0) TeJla, WCANIbHBIN ra3, TOUCYHbIN 3aps/l, OTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pasznuyarh yclioBUs (TpaHULbl, 00JacTH) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB U
OTPAaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAJIM3UPOBaTh M OOBSCHATH MEXAaHUYECKHE IIPOLIECCHl U SBIICHUA,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes Ajis CKOPOCTH M TEepeMeleHus,
3akoHbl HplooTOHa, mpuHIMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIIOBHUSI pAaBHOBECHS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IpeoOpa3oBaHMi ['anuiies, BTOPOro M TPETHETrO
3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHs HMIIYJbCa U MEXAHUYECKOU
DHEPI'UH, 3aKOHA BCEMUPHOTO TSATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMHUKU (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOTO JBHMKEHMS M KOHLEHTPALMEN €ro
MOJIEKYJ, CBSI3b TEMIIEPATYphl BEIIECTBA CO CPEIHEW KHHETUYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHS €T0 YacCTHL, CBS3b JABIICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUMEeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenneneeBa—Knanepona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH
COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH



MaTeMaTUYECKOE BhIPAXKEHUE 3aKOHOB, YKa3bIBATh YCJIOBUS MPUMEHUMOCTHU
ypaBHeHUsI MeHeneeBa—Knaneipona;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOIIEHHUS: 3aKOHbI OMa Il ydacTka
HeNyM WU JJId 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsl apajes A1 31€KTPoIn3a);

OMUCHIBATh (PU3NUECKUE TMPOIECCHl U SIBJICHUS, UCIOJb3YyS BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJN, CUJIA,
MOMEHT CUJIbl, IaBJICHUE, TOTEHIUAJIbHAS SHEPT U, KHHETUYECKasi SHEPIus,
MeXaHU4ecKas YHeprusi, paboTa CUIbI, IGHTPOCTPEMUTEIHLHOE YCKOPEHHE,
CUJIa TSDKECTH, CHJIA YNPYTrOCTH, CHJIA TPEHHUS, MOIIHOCTb, SHEPTHUS
B3aMMOJIEUCTBUS TeNa ¢ 3eMIIEN BOJIU3H €€ MOBEPXHOCTH, SHEPTHUS YIIPYTOid
nedopMany Ipy>UHbBI, KOJTUYECTBO TEIJIOTHI, a0COJIIOTHAS TeMIepaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrUs HJI€aTbHOTO
OJIHOATOMHOTO Ta3a, paboTa MACAIIbHOTO Ta3a, OTHOCUTENbHAS BIAKHOCTD
Bo3ayxa, KIIJI naeanbHOro TEMaOBOrO BUTATENS; JIEKTPUUYECKOE TOJIE,
HaNPsHKEHHOCTD AJIEKTPUUYECKOTO OIS, HAPSKEHHOCTh MOJISI TOYEYHOTO
3apsiia WIK 3apsHKEHHOrO 1Iapa B BaKyyMe M B JIUAJIEKTPUKE, MTOTEHIHAI
ANEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh MOTEHIMAIOB, AJEKTPOJBHKYIIAS
cuia, Cujia TOKa, HalpsyKeHUE, MOITHOCTh TOKA, JJIEKTPUYECKass EMKOCTh
IJIOCKOTO  KOHJEHCAaTopa,  CONPOTUBICHHME  y4YacTKa  LENu  C
MOCJIEIOBATEIbHBIM U MAPAJUICITIBHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTUS
AIEKTPUYECKOTO TOJISI KOHAEHCATOPA,

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBM)KEHHWE YAaCTHI[ BEIIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE JBIKEHUE, TUDPy3usi, ucrnapeHue,
KUIICHUE U KOHJICHCAlUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAlIPaBIC€HHOCTh
TeIUIonepeaayu, 3JIEKTpU3alns Tel, SKBUIIOTCHIIMAIBHOCTh MOBEPXHOCTU
3apsKEHHOTO MTPOBOJAHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (DU3NUECKON BETMUHHBI OT
JPYToH ¢ UCIIOJIb30BAHUEM TPSMBIX U3MEPEHUM, IPU ITOM KOHCTPYUPOBAThH
YCTaHOBKY, (PHUKCHpOBaTh pe3yJabTaThl TMOJYYCHHOW  3aBUCHMOCTH
¢uznyeckux BENMYUMH B BHIE TIpapukoB C Y4ETOM aOCOITIOTHBIX
MOTPEIIHOCTe  M3MEpPEHMM, JlelaTh  BBIBOJABI IO  pe3ysibTaTaM
WCCIIEIOBAHUS;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHMAJBHBIA METOJ W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh paBuiia 0€301aCHOrO TPY/ia PY MPOBEACHUN UCCIIEIOBAHNN B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  ydeOHo-
UCCJIENOBATEIBCKOW M IIPOEKTHOM JEATEIBHOCTH C MCIOJb30BAHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTh pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
¢u3znyecKoil MoJeIb0: Ha OCHOBaHMM aHalIM3a yCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MUECKONl MoOJeNnu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUl MPU MCIOJB30BAaHUM MAaTEMaTHYECKUX METOJOB pEIIEHUs 3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIIUXCS JAaHHBIX, aHAIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEUICHUS C YYETOM IOIYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHWM H3
pa3HbIX pa3aenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTMYECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOIl HAa U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
MPUHIIUIIOB PaOOThI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX ITPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIET0 MHpA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTHI;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIBHOCTH YEJIOBEKa, CBA3AHHOM C (PU3MYECKUMH MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MMPEACTABICHUI O palliOHaILHOM
MPUPOAOTOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJId JAJbHEUIIErO0 Pa3BUTHS YEJIIOBEYECKOrO
00I11eCTBa;

NPUMEHATh pa3jMyHble CIOCOOBI paboThl ¢ MHQOpMAaIHel (PU3UIECKOro
COJEpKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMALIMOHHBIE



TEXHOJOTHUU JUIsl TIOMCKa, MepepaboTKh M TPeabsSBICHHUS Y4eOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALUU, CTPYKTYPUPOBAHUS M MHTEPIIPETALIUU
uHbOpMaIlMK, TOJYUYEHHOW U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4aeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POpMAIIUY;

POSIBIISIT OpraHu3alMOHHBIE U N03HABATEIIbHBIE yMEHUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3INYHbIX COLMAIBHBIX pOJEi,
IUIAHUPOBATH Pa0OTy TPYMIbI, PALIMOHATIBHO PACIPEACIISTh IEATEIbHOCTh
B HECTAHJAPTHBIX CUTYyalMsX, aJ€KBAaTHO OLEHUBATh BKJIaJ KaXIOTrO W3
YYaCTHUKOB TPYIIIBI B pEHICHHE pacCMaTPpUBAEMOM MTPOOIEMBI;

IPOSIBIATHE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xon1ty oOyuenus B 11 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PUZUKHU B IKOHOMHUYECKOU, TEXHOJIOTHYECKOU, COLMATIBbHOM
U ATUYECKON cdepax AesTEeTbHOCTH YeNOBEKa, POJib U MECTO (DU3UKU B
COBPEMEHHOW HAYYHON KapTUHE MHUPA, POJIb ACTPOHOMHUHU B MPAKTUUECKOU
JEATEIIbHOCTH YEJIOBEKa M JajbHEWIIIEM HAyYHO-TEXHHUYECKOM pPa3BUTHH,
3HAUEHHUE OINUCATEIBbHON, CHUCTEMATHU3UPYIOUIEH, OOBICHUTEIBHOW W
MPOTHOCTUYECKON (PYHKIMNA (PU3UYECKOM TEOpUH — DIIEKTPOJIUHAMUKH,
CHEelUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKH, POJIb
busndeckoil Teopud B (POPMUPOBAHWU TPEJCTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOW KapTWUHBI MHUpa B OOIMEM pALy
COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX NIPEACTABIECHUN O IPUPOJIE;
pasnuyaTh yCcJIOBUS MPUMEHUMOCTH MoJIeNiell (PU3NUEeCKUX TN U POLECCOB
(s1BJI€HUIT): OHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKUE KOJICOaHUS, MaTEeMaTHYECKUN MasTHUK, WJICaTbHBIN
MPY>KUHHBIH MasTHHK, rapMOHUYECKHE BOJIHBI, UJI€aTbHbIN
KoJieOaTeNbHbI KOHTYp, TOHKAS JIMH3a, MOJIeNIeld aTOMa, aTOMHOTO f]ipa U
KBAHTOBOM MOJICJIU CBETA;

paznuyaTth yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOIIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC MPOLECCHl U SBIICHMUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUS M 3aKOHBbl DJJIEKTPOJAMHAMUKH U
CHELUAIbHOW  TEOPUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUs



NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE 3JEKTPUYECKOHM WENU CO CKOPOCTHIO
M3MEHEHUS CUJIbl TOKA, TOCTYJIATHI CHEUAIbHON TEOPUH OTHOCUTEIBHOCTH
DiiHIITeNHHA);

aHAIM3UPOBATh U OOBACHITH KBAHTOBBIE MPOLECCHI U SIBJIEHUS, UCIIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢dotord¢ekra, nepBblii ¥ BTOpOH ocTynarsl bopa, IpUHLIKIT COOTHOIIEHHUS
HeomnpenenénHocrell ['eii3eHOepra, 3aKOHBI COXPAaHEHUs 3aps0BOrO U
MacCOBOI'0 YHCEJ ¥ SHEPTUU B SACPHBIX PEAKIMIX, 3aKOH paJUOaKTUBHOIO
pacrajna);

ONMKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBICHUS, HMCHOJb3Ys BEIUYUHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MOTEHIMAN 3JIEKTPOCTATHYECKOTO
1OJI, PAa3HOCTh IOTEHLMAJIOB, JJIEKTPOABIDKYIIAs CHUJIA, HHAYKLHUA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS. CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
MPOBOJIHUKA C TOKOM, PEJIITUBUCTCKUN UMITYJIbC, ITOJIHAS] SHEPT U, SHEPT U
MOKOSI CBOOOJTHOM YacCTHIIbl, SHEPTHUS U UMITYJIbC (POTOHA, MACCOBOE UUCIIO
W 3apsiz Aapa, SHEPTUsl CBSI3U S/Apa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKHX  SBJICHUM:
AIIEKTPOMArHUTHAsA MHIYKIUSA, CAMOMHIYKIMS, PE30HAHC, HHTep(epeHIIHs
BOJIH, Judpakuus, JOUCHEpCcHs, TOJHOE BHYTPEHHEE OTpa)XKeHHE,
doTornexrpuueckuit apdekt (botorddexr), anbda- u 6eTa-pacnasl aep,
ramMMa-u3iiydyeHue saaep, Gu3ndecKue MPUHIIMIIBI CIEKTPAIbHOTO aHaIN3a U
paboTHI J1a3epa;

ONpENENATh HaIpaBlICHUE WHIAYKIWW MArHUTHOTO TOJII MPOBOAHHUKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH N300pakeHne, CO3JaBaeMO€ IMIIOCKUM 3€pKaJIOM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOMOJATAIONIMEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JJI1 aHalu3a M OOBACHEHUS (U3UYECKUX MPOIECCOB,
INPOUCXOSIINX B 3BE31aX, B 3BE3IHBIX CHCTEMAaX, B MEXIAIIAKTUYECKOM
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
NPOBOJUTH HCCIIEOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU HSTOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM 3aBUCHMOCTH
¢usznyeckux BEMMYUMH B BHIE TIpapukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCIIEJOBaHMSI;



IPOBOANTh KOCBEHHBIE H3MEpPEHUsA (U3HUECKUX BEIMYUH, MPU ITOM
BBIOMPATh ONTHUMAJIbHBIA METOJI U3MEPEHHUs, OLICHUBATh a0COJIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJUTH OMBITHI TIO MPOBEPKE MPEAJIONKEHHOM TUIIOTE3bI: TIIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaTbl U J€JaTh BBIBOJ O CTaTyce MPEIJI0KEHHON
TUMOTE3bI;

OMKCHIBATH METOIbI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJTI01aTh MpaBuiia 6€30MacHOro Tpy/la MpU IPOBEICHUN UCCIIEI0BAHUN B
paMKax  y4eOHOrO  OJKCHepUMEHTa, MpakTUKymMa U  y4eOHo-
UCCIIEOBATEIbCKOM M IPOEKTHOW JEATEIIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THbIE 3aJayd C SIBHO 3aJaHHOW M HESABHO 3a/laHHOM
¢u3nyecKkoil MOJENbl0: Ha OCHOBAHWU AaHalM3a YCJIOBHUS BBIOMpATh
(¢u3nuecKkue MOJeiH, OTBEYarolue TpeOOBaHUSAM 3aJay, MPUMEHSTH
(bopMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJNAaThl (PU3NYECKUX TEOPHd
OpU HUCIOJb30BAHUM MAaTEeMaTHYECKUX METOJOB pELICHUS 3ajad,
IPOBOANUTH PAcu€Thl HA OCHOBAaHMM MMEIOLIMXCS TaHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOABI PEIIECHUS C YUYETOM IMOIYYEHHBIX
pE3yNbTATOB;

pemarb KayecTBEHHbIE 3aJaud, TpeOyrollue NPUMEHEHUs 3HAHUM u3
pa3HBIX pa3leNoB Kypca PU3UKH, a TAKKE WHTErpallii 3HAHUN U3 IPYTUX
IPEIMETOB €CTECTBEHHO-HAyYHOTO LHMKJA: BBICTpaMBaTh JOTHYECKYIO
LIEMOYKY PACCyKJIEHUI C ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (GU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKUX MTPOLIECCOB;

PUBOUTH TPUMEPHI BKJIa1a POCCHICKUX U 3apYOSKHBIX YUEHBIX-(U3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOLECCOB OKPYXKAIOLUIEro MHUpA, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh M OLICHUBAThH MOCIIEICTBUS OBITOBOIM M MPOU3BOACTBEHHON
JIESITEIbBHOCTH 4YEJIOBEKa, CBA3aHHONM C (PU3MYECKUMH MpolLeccaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTIOIB30BAHUM, & TAKKE€ Pa3syMHOM HCIOJIb30BAHUU JTOCTHXKEHHM
HAyKM M TEXHOJOTMM JUIs JaJbHEWIIEro pa3BUTHUA YEJIOBEYECKOrO
00I11eCTBA;

NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MHpOpManuen (HU3HMUECKOro
COJIEp)KaHUsI C HCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX



TEXHOJIOTHI, IPU 3TOM HCIOJH30BaTh COBPEMEHHbIE HMH(POPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMallMY, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHMKOB, KPUTHUYECKU
aHAJIM3UpPOBaTh  MOJIy4aeMylro  HMHQOpMAlMl0 U OLIEHHWBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITEJILHOTO TPUOOPETEHUSI HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEN0BaTENbCKUX PaldoT;

paboTaTh B TpyHne C HCIOJIHEHUEM PAa3IMYHbIX COLMAIBHBIX PpOJIEH,
IJIAaHUPOBATH PA0OTy TPYIIIbI, PALIMOHAIBHO PACHIPENEIATh AeSTENbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJ€KBATHO OLEHUBATH BKJIaJ KaXXIOI0 U3
YYaCTHUKOB TPYIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESITENbHOCTU IO
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hayunblii MeTO MO3HAHUS TPUPOBI 6
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 Hunamuka 10
2.3 Crartuka TBEpAOroO TENA 5 1
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TeniaoBbie MalTuHbI 20 1
33 Arperatsble cocTosiHUA BemecTBa. da3oBbie 14 |
' TIEpPEXO/IbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 1




4.3 | Toku B pa3IMuHbIX Cpeaax 6
Uroro no pazaeny 54
Paznen 5. PUSHUECKHUMN MPAKTUKYM
5.1 Pu3n4eCcKu NPAKTUKYM 16 16
Hroro mo pazaeny 16
PesepBHOE Bpemst 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoububle IIpakTHyeckue (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe nosue 14
1.2 DNEeKTpOMarHuTHAasE UHIYKIIHS 13 1
Wroro no pazaeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
2.1 Mexannueckue KoneOaHus 10
2.2 DJEeKTpOMarHUTHBIC KOJICOaHUs 15
3 MexaHnyeckue U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Uroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

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

4.1 ‘ KopnyckynsipHo-BOIHOBOM Ayanu3m 15

4.2 ®uszrka aroma 5

43 ®u3mMKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 ‘ DJIEMEHTHI aCTPOHOMHUU U acTPOPHU3NKH 12
Hroro no pasneny 12
Paznen 6. PUSHUECKUN MPAKTUKYM
6.1 ‘ Pu3n4eCcKuil NPAKTUKYM 16 16
Wroro no pazneny 16
Paznea 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIIbBHOCTH, IPUOOPETEHHOTO MPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

dwusuka — pyHAaMEHTAIFHAS HayKa O
npupoze

KoauuecTBO 4acoB

Bcero

KonTpoabubie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/bHbIE

pecypchl

HayuHblii METOT TO3HAHUS U METOBI
UCCIIeIOBaHMs (PU3NICCKUX SIBICHUI

DKCIIEPUMEHT U TEOPHS B MPOIIecce
Mo3HaHus pupoabl. Habmonenue u
SKCTIIEPUMEHT B QU3HKE

Crioco6b1 u3MepeHus (PU3NIECKUX
BEJIMYHMH

AOCOITIOTHAA ¥ OTHOCUTEIIbHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCIINYUH

MonenupoBanue B ¢pusuke. Poiab u mecto
¢u3nKK B OPMUPOBAHUHN COBPEMEHHOMN
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU
NeATeIFHOCTH JIFOAeH

Mexannueckoe nBmwxkeHue. Cucrema
otrcueTa. OTHOCUTEIHHOCTh
MEXAHUYCCKOT'O IBUXCHUSI. HpﬂMaH u
oOpaTHas 3a/1auu MEXaHUKH




10

Pannyc-BekTop MaTepUalibHON TOYKH, €T0
IIPOEKLIMU HA OCH KOOpPAMHAT.
Tpaekropust. [lepemenienue. CKopocTb.
Hx npoexnuu Ha 0OcH KOOPAWHAT
PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBHXKCHUS

CiioxeHue nepeMelieHnii 1 CKOpoCTeH.
Pemenue 3amau

11

HepaBnomepHoe nuxenue. MrooBeHHas
CKopocTh. Yckopenue. [Ipsamonnneiinoe
ABVKCHUC C MTOCTOAHHBIM YCKOPCHHUEM

12

13

14

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C TIOCTOSIHHBIM YCKOPEHUEM

CBoOogHOE nmajieHne. Y CKopeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpJHMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapUKu

JIBi>keHue Tena, OpoIIeHHOro MO/ YoM
K TOPU30HTY

15

KpusonmueliHoe nBuxkenue. J[BrmxeHue
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopoctb. [lepron u yacrora.
LlenTpOocTpeMUTENBHOE U TIOJTHOE
YCKOpPEHHUE

16

KonTponbhas pabota no teme
"Kunematuka"




ITepsbriif 3akoH HetoToHA. THEpUMaibHBIE
cuctemsl orcuéra. [IpuHnun

17 oTHocuTenpHOoCTH I"anmnes.
HeunepuuanbHble CUCTEMBI OTCYETA

13 Cuna. PaBHozeicTBytomas cuia. Bropoit
3akoH HproTona. Macca

19 Bzaumopeiicteue ten. Tpernit 3aKk0H
HproTona

20 [Tpunnun cynepmno3uiuu cui. Pemenne
3a/1a4 Ha IpUMEHEeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOIO TATOTCHHUSI.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHON U
WHEPTHOU MaccChl

2 Cuna TsbKeCTH M yCKOpeHHe CBOOOHOTO
MmagcHus
JIBmkeHre HEOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuia tpenust. [Ipupona v BuabI cui

25 TpeHus. JIBUKEHUE B KUAKOCTH U Ta3e C
Y4E€TOM CHUJIbI COTPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE.
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHOE U BpamaTeabHOE

JABVKCHUEC TBEPAOTO TCIIa




28

29

30

MOMEHT CUJIbl OTHOCUTEIIBHO OCH
BpaieHus. [1neqo cuiibl

CrioxxeHue cuil, MPUIOKEHHBIX K
TBepaoMy Teny. LleHTp TsxecTu Tena.
VY cnoBus paBHOBECHUS TBEPAOIO TEA.
Bunbl paBHOBECHUS

Pemenue 3amau

31

32

33

KonTtponpsHast pabora o Teme
"Tunamuka. CTaTuka TBep0To Tema"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHbBIX TOYCK. HeHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa
O IBMKCHHHU LICHTPA MaCC

I/IMHy.TIBC CHJIbl U U3SMCHCHUC UMITYJIbCa

Tena. 3aKkoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

34

MoOMEHT uMITysIbca MaTePUAIBHON TOYKH.
IIpencraBinenue o COXpaHEHUM MOMEHTA
MMITYJIbCa B LICHTPAJIBHBIX MOJIAX

35

36

37

Pemenue 3agau

Paborta cuiibl Ha MaJloM U Ha KOHEUHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 00

W3MEHEHHH KHHETHYECKOM OHEPIruu
MaTepHaHLHOﬁ TOYKH




38

39

40

41

[ToreHnManbHBIE U HENOTEHIUAJIBHBIC
cuibl. [loteHnmansHas sHeprusd. Bropas
KOCMHUYECKask CKOPOCThb

Tperbsa kocMudeckast ckopocTb. CBs3b
paboThI HENOTEHIMATIBHBIX CUJI C
MU3MEHEHHUEM MEXaHUYECKOM dHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKON IHEPTUU

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymu 115 naeanabHOU
JKUJIKOCTH

KoHnTpomnpHas padoTa 1o Teme "3aKoHbI
COXpaHEHHUs B MEXaHHUKe"

42

43

44

45

Pa3BuTue npencraBieHuid 0 Ipupoe
ternoTel. OcHOoBHBIE MoJiokenust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca u pa3Mepsl MOJIEKY (ATOMOB).
KomnuecTBo BemecTsa. [locTosHHas
ABoraapo

Temmnepatypa. TerioBoe paBHOBECHE.
[[Tkana [enbcust

46
47

Pemenue 3agau

Nneansublil ra3. 'a30BbIe 3aKOHBI

48

VYpaBuenue Menneneesa-Knaneiipona.
Pemenue 3agau




49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

HSOHpOHCCCH B UACAJIBHOM Ia3€ C
IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

51

I'paduueckoe npencraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

52
53

OcHoBHoe ypaBHenne MKT

Pemenue 3amau

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKON SHEpruen
IIOCTYIATEJIBbHOIO TEIJIOBOTO JIBUKECHUS
e€ yacTull

55

56

O0001eHne U cUCTEMaTU3aLNS 3HAHUI
o teMe "OcuoBel MKT"

Konrtponsnas padora no teme "OCHOBbI
MKT"

57

58

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycnoBul g T/ cuctemsl.
Bremnue v BHyTpeHHUE TapaMETPBI.
[Tapamerpel T/] cuctemsl kak cpegHue
3HAYCHUS BEJIMYMH, OIUCHIBAIOLINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

HYJ'ICBOG Ha4aJlo TCpPMOJAWHAMUKU.

Camonpoun3sBodnbHas penakcanus T]]
CHCTEMBI K TEIJIOBOMY PAaBHOBECHIO




59

60

Mopenp naeanbHOro rasa B
TEPMOJMHAMUKE. Y CIOBUSA
IIPUMEHUMOCTH 3TON MOJEIIN

VYpaBuenue Menaeneea-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPruu

61

BrIpaxenue 111 BHyTpEeHHEH SHEPTUU
OJIHOATOMHOT'O MI€aJIbHOIO Iasa.
KBasucrarnuecknue U HECTaTUYECKHE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.
Brraucnenue paboTsl o rpaduky
npouecca Ha pV-nuarpamMmme

63

64

65

Tennonepenava kak crocod W3MEHEHUs
BHyTpeHHel sneprun Tl cucremsr 6e3
COBEpILIEHUSI pabOTHI

KoHnBekuus, TenaonpoBOAHOCTb,
U3JIy4YEHHUE

KonmmaectBo TennoTel. TemIoéMKOCTE
Tea. Y IeIbHas U MOJIsIpHas
TEIMIOEMKOCTHU BeIlleCcTBa. Y AeJbHas
TEIUIOTa CropaHus TOIUIMBA

66

Pacuér konuyecTBa TEIIOTHI IPH
TeIIoneperaye

67

68

[Tonsitne 06 aguabaTHOM TMpoOIIECCE.
I1epBbIil 3aKOH TEPMOJAMHAMUKH

KonnuectBo TemnoTs! 1 paboTa Kak Mephbl
U3MEHEHUS BHYTpeHHeH dHepruu T/1
CUCTEMBI




69

70

71

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PaBHOBECHBIX U HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MPUPOAHBIX
MPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHH.
KIIJI

MakcumanbsHoe 3Hauenue KITJ. T{uxn
Kapno

72

73

74

Pemenue 3amau

DKOIOTrMYECKHE acIIEKThl HCITOJIb30BaHUS
TCIIIIOBBIX ,I[BHFaTeJ'Ieﬁ. Temnnosoe
3arps3HCHUC OKPY)KaIOIHCﬁ CpCabl

Pemenue 3amau

75

76

O00011IeHNE U CUCTEMATU3AIUs 3HAHUN
no teme "Tepmonunamuka. TernoBbie
MaIIuHe!"

KonTponbHas pabota mo Teme
"TepmonuHamuka. TeniaoBble MalIUHbL"

77

[TapooOpazoBanue u KOHICHCAIIHS.
Hcnapenue u kunexue. Y nenpHas
TEII0Ta MapooOpa30BaHUS

78

HaCI)IIHeHHI)Ie 1 HCHACBIIICHHBIC I1aPhI.
KadgecTBeHHas! 3aBUCHMOCTD IIJIOTHOCTH U
JaBJICHUS HACBIMICHHOTO Iapa OT
TEMIICPATYPhI, UX HE3ABUCUMOCTL OT
00BEMa HACBIIIICHHOT'O I1apa.
3aBUCHMOCTD TEMIICPATYPhI KUIICHUSA OT
JaBJICHHUSA B X KUJKOCTH




BnaxxnocTts Bo3myxa. AGCOMIOTHAS U

7 OTHOCUTEJIbHAS BIa)KHOCTh

80 Penrtenue 3amau
Teépnoe Teno. Kpucramnmueckue u

81 amop(HbIe Tera. AHU30TPOIUS CBOMCTB
KpHUCTAJIJIOB

2 [InaBnenue u kpuctauuzanus. Y aenbHas
terutoTa aBneHus. Cyonumanust
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue

83 u cxarue. Casur. Moayine FOnra. [Ipegen
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEILJIOBBIX
KoJIe0aHUI YacTHIl BElIeCTBa

25 [Ipeo6pa3oBanue sHEPrUU B Pa30BbIX
nepexonax

86 YpaBHeHHe TEIMI0BOro OanaHca

87 Pemenue 3amau
IToBEpXHOCTHOE HATSKEHUE.

28 Kanunnspusie sinenus. JaBiaenue noa
MCKPHUBJIEHHON MTOBEPXHOCTHIO )KHUJIKOCTH.
®opmyna Jlamnaca
O06o0011eHe U cucTeMaTU3alus 3HAaHUN

89 10 TeMe "ArperaTHble COCTOSIHUS
BeniecTBa. Pa3zoBbie epexoab!”
KonTponbhas pabota no teme

90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA.

®da30Bble IEPEXOBI"




91

92

93

DnexTpu3anus Teq U e€ mposBICHUS.
DnekTpuueckuii 3apsia. [[Ba Buna
ANEKTpUUECKuX 3apsaoB. [I[poBoaHMKH,
JUBJICKTPUKU U TTOJTYIPOBOTHUKHI
DJIeMEHTapHbIN IEKTPUUECCKUN 3apsi/l.
3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO
3apsaja

BsaumoneiictBue 3apsinoB. Toueunsie
3apsiabl. 3akoH Kynona

94

95

96

Pemenue 3amau

SJ'IGKTpI/I‘-IeCKOG noie. Ero I[CI‘/'ICTBI/IG Ha
QJICKTPHUUYCCKUC 3apAAbl

Hanpsx€HHOCTD 3JIEKTPUYECKOTO TOJIS.
[TpoOHebIii 3aps. JInHUKM HaNPSHKEHHOCTH
INEKTpUYECKOTr0 nosst. OqHOpOIHOE
JJIEKTPUYECKOE T10JIE

97

[ToTeHIIMambHOCTH JIEKTPOCTATUUECKOTO
noJig. Pa3HOCTh MOTEHIIMATIOB 1
HaIpsiKEeHUE

98

99

100

[ToreHunanpHas SHEPrUs 3apsiia B
JIIEKTPOCTaTUYECKOM Mose. [lorennnan
DIIEKTPOCTATUYECKOTO TTOJIS

CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTHU

MOTEHIINAJIOB JIJISI 3JIEKTPOCTATUYECKOTO

OIS

[IpuHIMIT Cynepno3uuuu dMEKTPUIECKUX
mojeu

101

Pemenue 3agau




[Tone Toueunoro 3apsna. [Tone

102 .
PaBHOMEPHO 3apsKEHHOU cepsr
ITone paBHOMEPHO 3apsKEHHOTO 110

103 00bémy mrapa. [Tose paBHOMEpHO
3apsHKEHHON OCCKOHEYHOM TIIOCKOCTH

104 [IpoBOAHMKY B 3EKTPOCTATUUECKOM
nosie. Y CJI0BUE paBHOBECHS 3apsI0B

105 JIMIEeKTPUKY 1 TTOJTYITPOBOTHUKH B
AIEKTPOCTATUUECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh
IJIOCKOT0 KOHAEHcaTopa

107 [TapannensHOE coequHEHNE
KOHJIEHCAaTOPOB

108 ITocnenmoBaTerbHOE COSTMHEHIE
KOHJIEHCATOPOB

109 DHeprus 3apsyKeHHOT0 KOHJIEHCAaTopa

110 Pemenue 3agau

111 JIBr>keHMe 3apsiKEHHON YaCTHULIbI B
OJIHOPOJIHOM 3JIEKTPUUECKOM T0JIe

112 Pemenue 3agau

113 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI
o TeMe "DiekTpuyeckoe mnoJje"

114 KonTpomnpHas pabota mo Teme

"Onexrpuueckoe nomue"

115

Cuia Toka. [TocTossHHBIH TOK. Y CIIOBUSI
CYIIECTBOBAHMSI IIOCTOSTHHOTO
AIIEKTPUYIECKOTO TOKA




116

Ucrounuku toka. Hanpsbxkenune u 9J1C

3akoH OMa aJ1s1 yyacTKa LenHu.

17 DIIEKTPUUECKOE CONTPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOJIHOT'O ITPOBOJIHUKA OT €0 JTUHBI
Y TUIOLIAH TOTIEPEYHOTO CEUCHUS

119 VY nenpHOE COMPOTHUBIICHUE BEILIECTBA.
Pemienue 3anau

120 [TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX
nenei. [Ipasuna Kupxroda

122 Perenue 3agau

123 Pabota snekTpuueckoro Toka. 3akoH
Jxoyns —Jlenna

124 Pemenue 3agau
MomHOCTh 3JEKTPUYECKOTO TOKA.

125 Temnmopas MOIIHOCTB, BRIASAIEMAas Ha
pe3ucrope

126 Pemenue 3agau

127 O/1C n BHyTpEHHEE CONPOTUBIICHHUE
HMCTOYHHMKA TOKA

128 3akoH OMa AJis TOJTHOM (3aMKHYTOM )
AIIEKTPUYECKON 1IeTTH

129 Pemenue 3agau

130 MOoIIHOCTh UICTOYHMKA TOKA

131

KopoTkoe 3ambikaHue




132

KOHI[CHC&TOp B IICIIN ITOCTOSITHHOI'O TOKa

133 Pemenue 3anau

134 Penrenue 3amaud mo treMe "IlocTOAHHBINI
ANEKTPUUECKUH TOK"

135 Pentenue 3amgaud mo teMe "I1ocTOAHHBII
AJIEKTPUYECKUM TOK"

136 Pemenue 3anau no teme "IlocTossHHBIN
ANEKTPUIECKUH TOK"

O06o0011eHre U cucTeMaTU3alus 3HaHUN

137 1o TeMe "[10CTOSIHHBIN 1eKTpUYecKuit
TOK"

138 KonrponbHas pabora no reme
"[TocTOAHHBIN NEKTPUUECKUN TOK"
DneKTpuyueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUN TOK
B MeTayax. CBepXnpoBOIUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI
@apanest 1S JIEKTPOIU3a

141 DneKTpuYecKui Tok B razax. Ilnasma

142 DNEeKTPUYECKUH TOK B BaKyyMe.
BakyymHble mpuGopsl

143 DIIEKTPUYECKHI TOK B MOJTYIIPOBOAHUKAX

144 [TomynpoBoiHUKOBBIE TPUOOPHI
Pu3NYeCcKuil TPAKTUKYM 110 TEME

145 "M3MepeHune CUiibl TOKa U HAMPSKEHUS B

LEIU IMOCTOSAHHOT'O TOKA IMPH IMOMOIIH
AHaJIOTOBBIX U I_II/I(I)pOBBIX




HU3MEPUTEIIbHBIX TPHOOPOB" MK
"3HaKOMCTBO ¢ U POBOIi TabopaTopueit
no ¢usuke. [Ipumepsl uamepeHus
($U3NUEeCKUX BETUYUH MIPH TOMOIIN
KOMIIBIOTEPHBIX JaTYUKOB"

146

147

DuU3nYECKUi MPAKTUKYM 10 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKEHUS C
LEJIbI0 ONPEACIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenune ycKkopeHus npu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"
win "HMccnenoBanue 3aBUCUMOCTH ITyTH
OT BPEMEHH MPU PABHOYCKOPEHHOM
IBHKeHUN"

148

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHue yCKOpeHus CBOOOIHOTO
nafeHus" win "M3ydeHue aBuKeHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

149

Du3nUeCcKU IPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Tea 10
OKPY’KHOCTH C TIOCTOSIHHOM IO MOJYJTO
ckopocthio" wim "MccnegoBanue
3aBHCUMOCTH NE€pHOJIa 00paIeHHs
KOHMUYECKOI'0 MasiTHUKA OT €ro
napamMeTpos"”

150

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepeHne paBHOIECHCTBYIOIIEH CHITBI




U IBHKEHUH OpyCcKa Mo HaKJIIOHHOU
wiockocTy" unu "lIpoBepka runoressl o
HC3aBUCUMOCTH BPCMCHHU JIBUKCHU
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

151

DuU3nYECKUi MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00Opasiie, OT ux aegopmanuu’
wiu "M3yuenue NBUKEHUSI CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTOM uepes

JIErkuii 0JI0K"

152

153

154

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenune kodpuIeHTa TpeHHus 1o
BEJIMYMHE YTIIOBOTO KOd(PPHIMeHTa
3aBucumoctd Frp(N)" wnn
"HccnenoBanue ABMXKEHUS OpycKa 1o
HAKJIOHHOH MJIOCKOCTH C MEPEMEHHBIM
ko3 duurentom Tperus” unm "MU3yuenue
JBUKEHUSI TPy3a Ha Bally C TpeHUEM"

Du3H4eCKU IPAKTUKYM I10 TEME
"HccnenoBaHue yclIOBUN PaBHOBECUS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" i "KoHnctpynupoBanue
KPOHILTEHHOB U PaCUYET CUJI yIpyrocTu"
iy "M3ydeHne ycTOW4MBOCTH TBEPAOTO
TeJla, UMEIOLIEro MIO0Ia/lb OMopkI"

Pu3nUeCKul IPAKTUKYM 110 TEME
"M3MepeHne UMITyJIbca TeNa Mo




TOopMO3HOMY IyTu" unu "N3mepenue
CHUJIBI TSITU, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI TSITH"
wiu "CpaBHEHUE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanue coxpaHeHHs] UMITYJIbCa
MIpY YIPYroM B3aUMOJICUCTBUM" WU
"M3MepeHre KWHETUYECKOM SHEPTUn Tella
110 TOPMO3HOMY ITyTH"

155

156

Pu3n4eCKul NPAKTUKYM 110 TEME
"N3y4yeHne n30TepMHUUYECKOTO Tpolecca
(peKOMEHI0BaHO HCIIOIb30BAHHE
rdpoBoii 1aboparopun)" wiu
"N3yueHne n30X0pHOro mnporecca" uin
"N3yuenune nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUS"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHo# TernnoéMkocTu"
w "HMccnenosanue mpouecca OCThIBaHMS
Bemectsa" win "MccienoBanue
aauabaTHoro npouecca” nin "U3ydenue
B3alMOCBS3HM 3HEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIICHUS )KUIKOCTEH"

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTTapEHUS
x)uakocren" win "M3mepenne ynenpHON
TEIUIOTHI IIJIaBJICHUS Jbja" WU

"M3y4yeHne CBOICTB HACHIIIEHHBIX apoB"




158

i "M3mepenune abCcomOTHON BIaKHOCTH
BO3/yXa U OLIEHKa Macchl IapoOB B
nomemnieHuun". smepenue kodddummenra
MOBEPXHOCTHOTO HATSKEHUS

DuU3nYeCKU MPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHEpruu
3apsKEHHOT0 KOHJEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COEpIKaILEeH
KoHAeHcarop" uinu "Pacnipenenenue
Pa3HOCTH MOTEHIIUATIOB (HAMPSKEHU )
IIPU [OCJIEIOBATEILHOM COEIMHEHUHN
KOH/ICHCATOPOB"

159

160

161

Pu3n4ecKuil IPAKTUKYM 110 TEME
"HccnenoBaHue CMEMIaHHOTO COEIMHEHUS
pesuctopoB" mnu "M3Mepenue yneapHoro
COIPOTHBIIEHUS IPOBOJIHUKOB" WIIN
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA

OT HAIIPSAKCHUSA IJIS JIaMIIbI HakaJauBaHUs'

Pu3nYecKuil TPAKTUKYM 110 TEME
"Habmtoenue snexktponuza’ uiu
"N3mepenue 3apsaa 0JHOBAJIEHTHOTO
noHa" win "McclnenoBanue 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uinu "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH aroaa"
PesepBHelit ypok. O60011IeHNE U
CHCTEeMAaTU3alMs 3HAHUH 110 TeMe
"Kunemaruka"




162

163

164

PesepBHbIil ypok. O0001ICHNE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"lunamuka"

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTtuka TBEp0ro Tena”

PesepBHeiit ypok. O600IICHHE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

165

Peseprublit ypok. O60011eHUE U
CHCTEMaTH3alHs 3HAaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
Teopun"

166

167

168

169

Peseprublit ypok. O60011eHUE U
cHCTEMaTHU3alMs 3HAHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTuHbI"

PesepBHriit ypok. O60011IeHNE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®dazoBble Iepexoas"

PesepBHriit ypok. O6001IeHNE U
cUCTEeMaTH3aIlHs 3HAaHUH 10 TeMe
"OnekTpuyueckoe noie"

PesepBHriit ypok. O600IICHHE U
cucTeMaTH3alus 3HaHUH 10 Teme
"TTocTOsIHHBIN NEKTpUYECKUH TOK"




PesepBHbIil ypok. O0001ICHNE 1
170 cucreMarusanus 3HaHui mo treme "Toku B
pa3iInyHbIX cpegax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tema ypoxa Bcero Kontpoapipie  Ipaxruteckue f:syqe}mﬂ :)16[()1;1;0B3Teﬂbl-[ble
padoThI padoThI pecypenr
B3aumoeiicTBue NOCTOSIHHBIX MarHUTOB
1 Y IIPOBOJIHUKOB C TOKOM. MaruutHoe 1
nosie. ['unoresa Amrepa
Bexrop MaruuTHOM nHAYKmu. IIpuHmmn
2 CYINEpPIIO3UIIMY MAarHUTHBIX MOJeH. JInHNK 1
MarHMTHON MHJYKIIUU
3 MarauTtHoe 1nosie NpoBOJHUKA C TOKOM. |
OnbIT OpcTena
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYIIb 1
5 Pemenue 3anau 1
6 IIpumenenue 3akoHa Amnepa. |
DneKTpou3MepHUTeIbHbIE TPUOOPHI
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOAYJb. JIBUKEHHUE 3apsSKEHHON YaCTHLIBI 1
B OJIHOPOJHOM MarHUTHOM I10JI€
Pemrenue 3anau 1
PaGora cunel JlopeHniia 1
10 Pemrenue 3agau 1
1 MarauTtHoe 1ose B BEHIECTBE. |
deppoMarHeTUKH, Napa- U JuaMardHeTUKU
2 OcHoBHbIE CBOCTBa (heppOMarHeTUKOB. 1
[Ipumenenue peppomMarHeTUKOB




Pemrenue 3agad mo reMe "MarauTtHoe

13 |
IoJjie

14 Pemrenue 3agaud mo reMe "MarautHoe
mose"

s SIBneHue NEKTPOMArHUTHON UHAYKIIUH.
[ToTrok BeKTOpa MAarHUTHOM MHIYKLIMU

16 O/1C uHayKIMHA

17 3aKOH AJIEKTPOMATHUTHON MHAYKIIMU
®apanes

13 Buxpesoe anekrpuueckoe none. Toku
dyko

19 OJIC uHAYKIMH B ABUKYLIUXCS
MTPOBOTHUKAX

20 Pemenne 3amaq

21 [IpaBuno Jlenna

2 NunyktuBHOCTH. Karymka
WHJYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKa

3 Asnenue camonnaykiuu. IC
CaMOWHIYKITUU

24 DHeprusi MarHUTHOTO MOJIsl KATYIIKHU C
TOKOM. DJIEKTPOMAarHuTHOE o€

25 Pemenue 3agau

26 O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMme "DnekTpoarHamMuka”

7 KonTponbHas pabota mo Teme

"OnexTpoauHamuka'




KoneobarensHas cucrema. CBOOOIHEIE

28 kosiebanus. ['apmMoHnYeckue KoeOaHus

29 KuneMaTtnueckoe ¥ TMHAMHYECKOE
OITMCaHKE KOJIeOaTEIbHBIX NBMIKEHUN
DHepreTudeckoe onucanue. BeiBos
JUHAMHYECKOTO OIUCAHUS

30 FapMOHHYECKHUX KOJICOaHUH 13 X
HEPTeTUYECKOT0 U KHHEMATHYECKOTO
OITHCAHMUS

31 Awmmuntyna u ¢asza xonedanui
[Tepuon u yactora konebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOeOaHuNI

32 MaTeMaTU4eCKOro MasiTHuka. [lepruon
CBOOO/IHBIX KOJI€OaHU TIPY>KMHHOTO
MasiITHUKA

3 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
koJsieOanus. Pe3oHanc

34 ABTOKOICOAHUS

35 Pemenne 3agau
VYpoxk-koHpepenuus "MexaHnueckue

36 Kosie0aHUs B MY3bIKAJIbHBIX
MHCTpyMEHTax"

37 O0001IeHre B cucTeMaTH3aIys 3HAHUH 110
Teme "Mexanndeckue kojieoanus"

18 DNEeKTPOMArHUTHBIE KOJIEOAHMUS.

KonebartenbHblit KOHTYD




®opmyna Tomcona. CBsI3b aMILTUTYIbI

39 3aps/ia KOHJIEHCATOpa ¢ aMIUTUTYA0M CHJIBI
TOKa B KOJIEOATEILHOM KOHTYpE

40 3aKOH COXpaHEHUsl YSHEPTUU B UJCATbHOM
Kosie0aTeabHOM KOHTYpe
3aryxarolue IEKTPOMarHuTHbIE

41 KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbBIE KOJeOaHMsI

4 IIepemenHsb1i TOK. Pezucrop u
KOHJICHCATOP B LIENIU IEPEMEHHOT0 TOKa

43 Karyiika MHIyKTHUBHOCTH B LIETIN
IIEPEMEHHOT0 TOKa

44 3akon OMa 1st JIEKTPUYECKOH 1Ienu
IIEPEMEHHOT'0 TOKa
MOoMmHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U IEVCTBYIOIIEE 3HAUCHUE
CHJIbI TOKA U HaNPSKEHUs

46 Pe3oHaHC B 251€KTpUYECKOH 1ETH

47 Pemenne 3anau
WneanbHblif Tpanchopmatop.

48 [TpouzBoacTBO, Mepenaya U NoTpedIeHe
JIEKTPUUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPU ITPOU3BOJICTBE

49 anexkTpodHeprun. Kynbrypa
UCIIOJIb30BaHUs MIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HHU

50 Pemenue 3amau

51 Pemrenue 3agau




O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110

52 Teme "DJIeKTpOMarHuTHbIe KonebaHus"

53 MexaHnueckue BOJIHbI. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3BYKa

56 Wudpassyk u ynprpassyk. LllymoBoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl

57 Permrenue 3amau

53 DNeKTpOMarHuTHbIC BOJHBI. M3mydyeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH
[Ikana 351eKTpOMarHUTHBIX BOJIH.

60 [TpuMeHeHHe >1eKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY
[TpuHIUTIBI PaAMOCBSA3U U TEIEBUICHHUS.

61 Paguonoxanus. DIeKTpOMarHuTHOE
3arps3HEHUE OKPYKAIOLIEH cpe/ibl

& KonTponbhas pabota no teme
"Konebanus u BoaHBI"

63 Caert. 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
NPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETa

65 OTtpaxenue ceta. [Limockoe 3epkaio.

Cdepuueckoe 3epkano




[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEIIb

66 npenomiieHus. IlonHoe BHyTpeHHEe
oTrpaxkeHue. IIpenenbHbIi yroil oJHoro
BHYTPEHHEI0 OTPAXKEHUS

67 Pemenue 3ana4 Ha MPUMEHEHHUE 3aKOHOB
OTpa)XEHUs U NIPEJIOMIICHUS CBETa

63 Xon nydeit B npusMme. Jlucnepcus cBera.
CrnoxxHblid cocTaB Oenoro cera. L{Bet

69 JInH3bl. @OKYCHOE pacCTOSIHUE U
OINITUYECKAs CHJIA JIMH3bI

70 [TocTpoeHue n300pa>keHUi B IMH3AX U UX
cucTeMax. Y BEJIMYECHHE JIMH3bI
Pemenue 3ana4y Ha mocTpocHME

71 1300pakeHHi, OTy4aeMbIX C TOMOILBIO
JIVH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
TrEOMETPUUYECKOM ONTUKU

74 CkopocTb cBeTa 1 METOJIbI €€ U3MEPEHUS

75 Jucnepcus cseta

76 Wntepdepennus ceera

77 KorepeHTHbIE HCTOUHUKH. Y CIIOBHS
Ha0Jt0/IeHUsI MAKCUMYMOB 1 MUHUMYMOB

78 Pemenue 3anau

79 [Ipumenenue nnTeppepeHun

80 Hudpaxius ceera




Judpakuronnas pemérka. Y cioBue

81 HaOJI0ICHNUS TIIABHBIX MAKCHMYMOB

82 Pemrenue 3amau

23 ITonepeyHOCTh CBETOBBIX BOJIH.
[Tonspusanus ceera

84 Pemrenue 3amau

85 CBeToBBbI€ ABJICHUS B IPUPOJIE

26 O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
teme "OnTtuka"

87 KonTponbhas padora no teme «OnTuka»
I'panu1bl TPUMEHUMOCTH KJIACCUYECKOM

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U
MIPUHLIMIT OTHOCUTENIBHOCTH

29 [Toctynatel ciennaabHOU TEOPUU
OTHOCHUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW MHTEPBAJ.
IIpeoOpaszoBanus Jlopenna. Ycnosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJICHNE BPEMEHU
U COKpAIIEHUE JTUHBI

91 DHeprus U UMIYJIbC PEISITUBUCTCKOM
YaCTHIIBI
CBs13b MacChl € YHEPTUEH U UMITYJIBCOM

92 PENATUBUCTCKON YaCTULIBI. DHEPTHUSI
MTOKOS

93 PaBHOBeCHOE TEMIOBOE U3ITyYEHHE

94 3akoH cMelieHus Buna

95

T'unmoreza M. Ilinanka o kBaHTax. @OTOHBI




96

DHeprus U UMMIyibc poToHa

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonbl Gpororddexra
VYpaBueHnue DitHmITeHA 715

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue cera. Onwite [1. H. JIeOenepa

100 BoJHOBEIE CBOICTBA YaCTHII
Bounnbl ne bpoiind. [[inuHa BoJiHbI 1€

101 Bpoiinist u pa3mMepsl 00J1aCTH JTIOKATH3AIHH
JBHKYILEUCS] YaCTULIBI

102 KopnyckynsipHO-BOTHOBOM yallu3m

103 Judpakius 3JeKTPOHOB HA KPUCTAILIAX
Creuunduka usmMepeHuit B MUKPOMUPE.

104 CooTHolIeHNs HEOTPEeAENEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 3a1a4
KonrtponbHas padota o remam: "OCHOBBI

107 CTO", "KopmycKysspHO-BOJIHOBOU
nyanuszm"
OMBITHI IO UCCIIETIOBAHUIO CTPOCHUS

108 aroma. [ImanerapHas mozaens aTroma
Pesepdopaa

109 [Toctynatel bopa

110 Bunel criektpoB. CiekTp ypoBHER

OHCEPIrur aToMa BOAOpOJa




111

112

CroHTa"HHoe U BBIHYXXJICHHOC N3JIYUCHUC
CBCTa

Jlazep

113

114

115

116

Hyxnonnas monens sipa ['eiizenoepra-
NBanenko. 3apsig 1 MacCoBO€ YUCIIO sAJIpa.
M3oronsl. PannoakTuBHOCTE

3aKOH paIMOaKTUBHOI'O pacIaja.
CBoiicTBa HOHH3UPYIOIIETO U3TyUCHHUS.
Bnusinue pagqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

DHeprusi CBSA3U HYKJIOHOB B siJIpe.
Snepusie cunbl. [ledekt maccol sapa.

S nepublie peakuuu. A nepHble peakTOpHI.
[Tpobnembl ynpaBisieMoro TepMOsIICpPHOTO
CHUHTE3a. DKOJIOTUYECKUE acTIeKThI
Pa3BUTHS SICPHON SHEPTETUKHU

Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-ritooHHast MoJieb aApOHOB

117

®dwusmnka 3a npeaenamu CTaHAApTHON
Mojaenu. TéMHas maTtepust U TEMHas
sHeprusi. EnuHcTBO pusnueckoit KapTHHBI
MHpa

118

Dtarnbl pa3BUTHSI ACTPOHOMHUU. 3HAUCHHE
aCTPOHOMHHU




119

120

121

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTsSI
00BSICHEHUS IPUPOJIBI KOCMHYECKIX
00BEKTOB. MeTOIbI aCTPOHOMUYECKHIX
HCCIICIOBAHNH

CoBpeMeHHbIE ONTUYECKHE TEJIECKOTIbI,
paanoTENeCcKOIIbl, BHEaTMOC(epHas
aCTPOHOMHUS

Bun 3Bé31H0T0 HeOa. Co3Be3 s, IpKUe
3BE3/IbI, IJIAHETHI, UX BUAMMOE IBIIKEHUE

122

Comnneunas cuctema. Comnnite. Conneunas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]

123

124

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKHU.
Jlnarpamma "creKTpajbHbIHM Kjlacc —
CBETHUMOCTB"

3Be3,I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

125

BnyTtpenHnee ctpoeHue 3BE3..
CoBpeMeHHbIE MPEACTABIECHUS O
IIPOUCXOXACHNUHU U 3Bosronuu CosHna u
3BE3/1. DTambl )KU3HHU 3BE3]T

126

Muneunsiii [lyte — Hama I'anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B SApax
TTAKTUK

127

128

Bcenennas. Paciimpenne Beenennoid.
3akon Xab6mna. Teopus bosbiioro B3peiBa.
PenukToBO€ n3nydeHue

MacuraGHast ctpykTypa BeenenHoil.
Meraranaktuka




129

130

131

132

133

134

Hepewménnsie mpo6iieMbl aCTpOHOMUUT

@uU3NYECKU IPAKTUKYM 110 TEME
"UccneqoBanye MarHUTHOT'O IT0JIS
MMOCTOSIHHBIX MarHUTOB'" WJIH
"UccaenoBaHue CBOMCTB
dheppomarnerukoB" niam "MccnenoBanue
JEUCTBHUSI IOCTOSSHHOTO MAarHuTa Ha paMKy
¢ TokoM"

du3nuecKuil MPakKTUKYM 110 TeEMe
"U3mepenue cuibl Amiepa" uiu
"N3yueHue 3aBUCHUMOCTH CUJIbl AMIIepa OT
cuibl Toka" wim "Onpenenenue
MarHMTHON MHIYKIIMU Ha OCHOBE
nu3MepeHus cuiibl Ammepa"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HccnenoBaHue SBIEHUS
AJIEKTPOMArHUTHOW MHIYKIIUU'" W
"OnpeneneHne UHIYKIIUH BUXPEBOTO
MarHuTHOTO 1osa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue sBIEHNUS CAaMOMHIYKIIUN"
nin "COopka MOJIENU 3JIEKTPOMAarHUTHOTO
reHeparopa"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO U NPY>KUHHOTO
MasiTHUKOB"




135

136

137

138

DU3NYECKUI TPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTHH B IPYKUHHOM
MasTHHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBaHue nepeMEeHHOr0 TOKa Yepes
MOCJIEI0BATEIBHO COCTUHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ uin
"UccnenoBanue padoThl HCTOUHUKOB
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

Du3nuecKuil MPakTUKYM 110 TeEMe
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHune nokasaTeiis IpeJoMICHUs
crexna" i "[lonydenue n3o0pakeHus B
CUCTEME U3 IIJIOCKOTO 3€pKajia v JIUH3bI"

139

140

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BellecTBa (Ha mpumepe
xKuAkux auH3)" win "M3mepenue
(OKYCHOT'O PAaCCTOSHUS PACCEUBAOLINX
auH3"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"Habmronenue nudpakiuu,
uHTEephEpEeHIINH U TOJISIpU3aIK cBeTa"

141

Pu3NYECKUl IPAKTUKYM I10 TEME
"OnpeneneHre UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTHUIl (110
¢dororpadusaM TpeKoB 3apsKEHHBIX
YaCTHI] B MArHUTHOM 110J1¢)"




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
ocHOBe uccienoBanus Gporordpdexra” wim
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA
Yyepe3 CBETOAMO/] OT HaNpsKeHUs"

143

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue crekTpa pa3pekeHHOTo
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

Ou3nyeckuil MPakTUKyM IO TeMe
"HccnenoBanue paaroakTUBHOTO (OHA C
WCIIOJIb30BaHUEM JIO3UMETpa' Win
"N3yueHue noraomeHus: 6era-4yacTuil
aroMuHuEeM"

Ou3nyecKkuil MpakTUKyM IO TeMe
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
KCIIOI30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUIS ONIPEEIICHUS
MOJIOKEHUS HeOECHBIX 00HEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3US
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsI,
IJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHMIt"

O0o001IeHrEe U CHCTEMATH3alNs 3HAHUIA.

Ponb ¢pu3uKM 1 aCTPOHOMHHU B
SKOHOMMYECKOM, TEXHOJIOTMYECKOH,




147

COIIMAIBHOM M ATUYECKOH chepax
JESITEIbHOCTH YEJIOBEKa

O06001IeHre ¥ cUcTeEMaTH3alUs 3HAHUI.

Ponb 1 MecTo pU3MKHM U aCTPOHOMUH B
COBPEMEHHOU HAy4YHOU KapTUHE MUpa

148

149

O0o0011IeHrEe U CHCTEMATH3aLNs 3HAHUI.
Posne dpusmueckoii Teopun B
(hopMHUPOBAHKH MPEICTABICHUHN O
(hbU3UYIECKOI KapTUHE MUPA, MECTO
(bu3nUecKoil KapTUHBI MUpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUN O IPUPOJIE

O0001IeHrEe U CUCTEMATH3aIMs 3SHAHUN 110
TeMme "Kunemarnka"

150

151

152

O000I1IIeHNE U CUCTEMATH3AIINS 3HAHUH 110
Teme "Kunemaruka"

O00011IeHIE U CUCTEMATHU3AaIMs] 3HAHUN 110
teme "JluHamuka"

O06o0011eHne U cucTeMaTu3alys 3HaHuH 10
teMe "CraTtuka TBepAoro rena”

153

154

155

O060011eHre U cucTeMaTU3alus 3HaHUU 10
TeMe "3aKOHbI COXpaHEHUsI B MEXaHUKe"

O0o001eHrEe U CHCTEMATH3aLKs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-
KHMHETH4ECKOU Teopun”

O0o001IeHrEe U CHCTEMATH3alKs 3HAHUH 110

teme "Tepmoannamuka. TernoBbie
MalluHb!"




156

157

O06001IeHre 1 cucTeMaTU3aLus 3HAHUI 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nIepexoab"

O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUHI 110
Teme "DnekTpudeckoe mnoie"”

158

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "[locTOsHHBIN 2neKTpUuYecKuii TOK"

159

160

O06o0mieHne 1 cucTeMaTU3aIys 3HAaHUH 110
teMe "Toku B pa3inyHbIX cpepax”

O00011IeHEe ¥ cucTeMaTh3aluus 3HaHUI 110
TeMe "MaruutHoe noie"

161

PesepBHeIil ypok. O000IICHHE 1
cHCTeMaTHu3alus 3HaHUH 110 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

162

163

164

165

PesepubIil ypok. O6006111eHIE 1
CHCTEMATH3aIM 3HAHUI 110 TEME
"Mexannyeckue koneoanus"

PesepBHeliit ypok. O60011IeHNE U
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe

"Jy1eKTpOMarHuTHHIE KosieOanus"

PezepBHblit ypok. O6o011eHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYeCKHUE U 2IeKTPOMArHUTHBIE
BOJIHBI"

PesepBHelIit ypok. O6001ICHNE 1

CUCTEMATHU3AlUs 3HAHUN T10 TEME
"Onruka"




166

167

168

PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"OcHossl CTO"

PeszepBubIil ypok. O6001IcHIE 1
CUCTEeMaTu3alus 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

PesepBHeiil ypok. O000ICHHE 1
cucTeMarusanus 3Hagui mo teMe "dusuka
aroma"

169

PesepBHeIil ypok. O000IICHHE 1
cUCTEMAaTH3annsI 3HaHUH 110 Teme "dusuka
ATOMHOTO SIIPa U AJIEMEHTAPHBIX YaCTUIL"

170

PesepBHeIil ypok. O000IICHHE 1
CHCTeMaTH3allus 3HAHUH 10 TeMe
"OnemeHTh! acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» dusuka, 10 knacce/ KacesinoB B.A., O6111€cTBO ¢ OTpaHUYCHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBO
«IIpocBernienue»

» ®usuka, 11 kimace/ Kacesnos B.A., O61mecTBO ¢ orpaHnYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe oduiecTBo «M3aaTenbCcTBO
«IIpocBenieHue»

» dusuka, 10 kimace/ Kabapaun O.®., Opno B.A., OBenuuk D.E. u apyrue;
nox penakieit [Tuackoro A.A., Kabapauna O.®., AKIIMoHEpHOE 00IIIECTBO
«3natensctBO «IIpocBenienue»

A.Il.PeimkeBuy COopHuK 3aaa4 no pusuxe. M. IIpocsemenue, 2021

METOIUYECKHUE MATEPHUAJIBI JJIS1 YUYUTEJISA

I'.B. Mapkuna ®wusuka 10 xnacc. [Toypounsie miansl no yueoHuky I.51.
Msxuiea, b.b. Byxosuesa. B.: Yuurens, 2020

Bonkos B.A. [Toypounsie pa3zpabotku no ¢usuke. 10 kinacc. M.: Bako, 2018.
COOpHHK TECTOBBIX 3aJJaHUM AJISI TEMATUYECKOTO U UTOTOBOI'O KOHTPOJIS.
®usuka 10 knace. M.: «Muremnexr-Lientp», 2019

C.M. Anpapromieukus, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»
CaMOCTOSITEIIbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccer. [Tocobue mis

yuureneid. M.: IIpocsewenne, 2019.



JlononHuTENbHAS TUTEPATYPA!
['opnosa JI.A. MaTerpupoBannsie ypoku pusuku. 7 — 11 kmaccsl. M.: Bako,

2019

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

Buneo onbITel Ha ypokax. — Pexum gocryna: http://fizika

-MuTepHer ypok. Pu3nka: 31eKTPOHHAS KOJUIEKIIHS OIBITOB.
http://www.school.edu.ru/projects/physicexphttp://interneturok.ru/ru/school/ph
ysics/class.narod.ru

®enepalibHbIN LHEHTP UHPOPMALIMOHHO-00pAa30BaTENbHBIX PECYPCOB.

http://www.fcior.edu.ru/
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