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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3MKEe HAa YPOBHE CpPEIHETO0 OOIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOXKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON NMporpaMmsl, fipeAcTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPKAHUE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCIIE0BATEIbHOCTh U3YUEHHUSI TEM U Pa3JIeioB
y4e0HOro TpeaMeTa ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPHUIPEAMETHBIX CBS3EH,
JOTUKKA y4eOHOro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOydYaromuxcs.
[IporpamMMa 1o ¢usuke AaéT TMpeACTaBICHHE O LEIX, COACpPKaHWM, OOIIei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHoro npeamera «Du3nkay Ha yriryOJIEHHOM YPOBHE.

W3ydenne kypca (GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUS] CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI ISl TMPOAOJDKEHUS OoOpa3oBaHMs B
opraHu3anusx mnpodecCUOHATBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUUYECKUM U HH)KEHEPHBIM CTHICIIMATbHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (U3NKH Ha YpPOBHE CpemHero o0miero oOpa3oBaHMs: JIMYHOCTHBIC,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/I0JOTUYECKON OCHOBOWM il pa3pabOTKu TpeOOBaHU K JUYHOCTHBIM,
METamnpeMETHBIM U TPEAMETHBIM pe3yJabTaTaM OOydYalolIUXCs, OCBOMBIINX
nporpaMmmy 1o Gpu3nke Ha YpOBHE CpeAHEro o0111ero oopa3oBaHus Ha yriayOJEHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

[Iporpamma no pu3nKe BKIFOUYALT:

IUTAHUPYEMBIE PE3yNIbTaThl OCBOSHUS Kypca PU3UKU Ha YTIyOIEHHOM YPOBHE,
B TOM YHCJIe TIPeIMETHBIC PE3YyIbTATHI IO TOJaM O0yUYCHUS;

coaepkanue yueOHoro npeamera « Pu3nka» Mo rojgam 00ydeHHsl.

[Iporpamma 1o (Qu3MKe WMEEeT NPUMEPHBIN XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX Pab0OYMX TPOTPaMM.

[TporpamMma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
NPEIOCTaBIICT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHBIX METOIUYECKUX
MOJXO/OB K TPErNojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTeTbHOM YaCTH COEPKaHUS Kypca.



®duszuka kak Hayka O HamOoJjiee OOLIMX 3aKOHAX HPHUPOABI, BHICTyHas B
KauecTBe y4eOHOIO IMpeIMETa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBIN Kype GU3HKH — CHCTEMOOOpa3yIoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusmgeckoir reorpadueir u actpoHommen. lcmonmp30BaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJIOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue (Pu3nKu
BHOCUT OCHOBHOW BKJIaJ B (POPMHPOBAHUE €CTECTBEHHO-HAYYHOU KapTHUHBI MHpa
oOy4aronierocsi, B (pOpMHUpPOBAHUE YMEHUI MPUMEHATh HAYYHBIA METOJ MMO3HAHMS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHUM.

B ocHOBY Kypca (pu3uKN Ha ypOBHE CpPEHETO 00IIeTr0 00pa30BaHus MOJI0KEH
PSAI UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IMPHUHIIMIIBI €r0 TOCTPOCHUS.

Hoea uenocmunocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEP)KUT MaTepual U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKO, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (QU3MKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEILECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeanosiaracT HCIOJb30BaHUE
TYMaHUTapHOTO MOTEHIMana (U3MUECKON HAayKHU, OCMBICIICHHE CBSI3M Pa3BUTHUS
(GU3MKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPABCTBEHHBIMU
Y DKOJIOTUYECKUMU TTPOoOIeMaMHu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriryoi€HHOTO ypoBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHUYECKUX M TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHUN M COBPEMEHHbIC TEXHUYECKUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JJIEMEHTOB
COJEpKaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€30M1acCHOCTH.

OcBoeHME cofiepKaHUs MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHILINAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxoaa. g ¢usuku peanuzanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha MCIOIb30BAaHUM CAMOCTOSITENILHOTO SKCIIEPUMEHTa Kak
MOCTOSTHHO JieHCTBYyIOmero Qaxkropa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHS — 3TO CHCTEMAa CAaMOCTOSITEIBHOTO YYEHHYECKOTO OSKCIIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIE YYCHHYECKHE OTMBITHI TPH W3YYCHUH HOBOTO
Marepuala, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
nBa crioco0a peanuzanuu GU3NYECKOro npakTukyma. B mepBom ciyyae mpakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kimaccoB, nmuOO mociie MEPBOrO U BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIa0OpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
u3ydeHus: pazzmena (temsl). [Ipu sTomM moj paboTamMm TpakTHUKyMa MOHHUMAETCS
CaMOCTOATENIbHOE  HCCIEOBAaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpaKTUKyMa TPEICTaBlIeHA €IWHBIM IepedHeM. Brioop
TEMaTUKH JJII 3THX BHJIOB YUCHHYECCKUX MPAKTUICCKHAX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPoIlecca UCXOJI1 U3 0COOEHHOCTEH TOYPOUHOTO
IUTAHUPOBAHUSI W OCHaleHusi kabuHeta Qusuku. [Ipm sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
WU3MEPCHHUSI, UCCIACAOBAHMUSA 3aBHCHUMOCTECH (DU3UYCCKUX BEIMYMH WU IMOCTAHOBKY
OTIBITOB TIO TPOBEPKE MPEITIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHME yAEISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 337[a4M C SIBHO 33JIaHHOMN
¥ HESIBHO 3aJIJaHHOHN (DU3UYECKON MOJIEIBIO, TIO3BOJISIONTNE TPUMEHSATh H3yUYCHHbBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3jeia Kypca, TaK W HHTCTPHPYS
MpUMEHEHUE 3HaHUN U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 PUOPUTETOM
ABJIIOTCS 3aJlaHusg Ha OOBSCHEHHE/TPECKa3aHue TNPOTEeKaHUs (U3MIECKUX
SIBJICHUN M TIPOIIECCOB B OKpY’Karollel JKU3HH, TpeOyromue BeIOopa GhU3nIeCKOn
MOJIEIN JUTSI CHTYaIliy TTPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @I'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto yu4eOHoro mporecca Kype Gu3uku yriryoJ€HHOTO ypOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunHere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0BaHUE JIJIS BHITTOJTHCHHS YKa3aHHBIX B POTPaMMe 10 (PU3HKE YICHUICCKUX
OTBITOB, TAOOPATOPHBIX Pa0OT U pabOT MPAKTHKyMa, & TAKKE JTEMOHCTPALIMOHHOE
o0opy0BaHUE.

JlemMoHCcTpanMoHHOE  000pyZoBaHHe (OpPMHpPYETCSI B COOTBETCTBHHM C
MPUHITUIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
MEPCUYNCIICHHBIX B TMporpaMMe 1O (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
UCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHU.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcsi B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcs. TeMaTH4ecKhe KOMILUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMH HEJIIMHU U3yUeHUsI PU3UKHU B 001IEM 00pa30BaAHUU SIBIISIIOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEI0BATENHCKOTO OTHOIICHUSI K OKPYXKAIOIIUM SIBICHUSIM;

dbopMUpOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yjbTaTa U3YUYEHHUs] OCHOB
CTPOCHUS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUN O poiau (U3KMKU sl Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cdepax  Oyaymiei
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TOJArOTOBKA K
JanbHEeMy 00y4eHHUI0 B 9TOM HaIllPaBJICHUH.

JlocTikeHne 3TUX 1elield 00ecreunBaeTCsl PEIICHUEM CIEAYIOIMUX 3a/1ad B
nporiecce u3yueHus Kypca GU3uKd Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3uKy,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIsi OOBICHEHUS
bu3nYecKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS MPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB PEIICHUSI PA3IMYHBIX 33]1a4 C SBHO 3aJJaHHON (hHU3MYEeCKO
MOJICNIbIO, 3aj/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITENBHOE CO3AaHue (PU3NYECKON
MOJIE/IN, aJeKBATHOW YCJIOBHUSM 3aJlaud, B TOM 4YHCJE 3a7a4 WHXXEHEPHOIO
XapaKkTepa;

MOHUMaHue (U3NYECKUX OCHOB M TPHUHIIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSIHUS HAa OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
bU3MYeCKX OKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanuu HHpopmaluu,
ONpEeIeJICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTATA;

CO3/IaHUE YCJIOBUM IS PAa3BUTUS YMEHUW NPOEKTHO-UCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuUTHE WHTEpeca K chepaM nmpodhecCuOHATHLHOU NESITEIbHOCTH, CBSI3aHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEr0 OOIIEro
oOpa3oBaHusl BBIOMpaeTCs OOYYAIOIUMUCS, IUIAHUPYIOIMUMH MPOJOJIKEHUE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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 mporpamMmme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAas Hayka o mpupojae. HayuHslil MeTo/1 mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipollecce MOo3HaHus Npupojsl. HabmrogeHue u
IKCIIEPUMEHT B (pU3HKeE.

Crioco6bl  W3MepeHusi (U3MUECKUX BEIMYMH (QaHAIOTrOBbIE U LU(POBBIE
U3MEpUTENbHBIE PUOOPHI, KOMITBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuit  (QU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHAS).

MopenupoBaHue QU3MUECKUX SIBJICHUN M MPOIECCOB (MaTepHaibHas TOYKA,
a0COJIFOTHO TBEPJIOE TETO0, UeaIbHas KUIKOCTb, UICATbHBIN I'a3, TOUCYHBIN 3apsi).
['unote3a. PU3NYECKHI1 3aKOH, TPAHULIBI €0 MPUMEHUMOCTU. PU3NUECKas TEOPUS.

Ponb u mecto ¢u3uku B (GOPMUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpa, B MPAKTUYECKON JIEATEIbHOCTH JIIOCH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

N3mepeHne cuiibl TOKa U HAPsHKEHUS B LIENU MOCTOSIHHOTO TOKA IMPU MTOMOIIH
aHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1H(ppoBoi aboparopueit mo dusuke. [Ipumepsl u3mMepeHus
($bU3UYECKUX BEJIUYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABMKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema oTcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

Panuyc-BexkTop MarepuaqbHOW TOYKHM, €r0 MPOEKIMH Ha OCH CHUCTEMBbI
KoopauHat. Tpaekropus.

[Tepemelnienne, CKOpoOCTh (CpeaHsIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, WUX TMPOEKIIMH Ha OCHU CHUCTEMBbI KOOpJWHAT.
CroxeHue nepeMeleHU U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHEIHOE ABUKEHHE. 3aBUCUMOCTh
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUATIbHON TOUKU OT BPEMEHHU U UX
rpaduky.

CBobOonHOEe mMmajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO MO YIVIOM K TOPH30HTY. 3aBUCUMOCTh KOOPJHMHAT, CKOPOCTH M
YCKOPEHHS MaTEPUATILHON TOYKH OT BPEMEHHU U MX TPaPUKH.



KpuBonunenHoe  nBWKeHUE. J[BMKEHHE  MaTepUalbHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m dactora oOparieHus.
[{eHTpocTpeMuUTENBHOE (HOPMAJIBHOE), KacaTeIbHOE (TAHIEHUMAIBLHOE) U MOJHOE
YCKOpPEHUE MaTepUaIbHON TOUKHU.

TexHuyeckue ycTpoiicTBa M TEXHOJOTMUYECKHE TMPOLECCHI: CIUAOMETD,
JBUKEHUE CHAPSAIOB, LIEITHBIE, IECTEPEHYATHIE U PEMEHHBIE ITEpeAadn, CKOPOCTHBIE
JTUQTHL.

Jlemoncmpayuu.

Mogenb cucteMsl 0TCUéTa, WILTIOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK
JBUKECHMUSL.

CrocoObI UCCIIEIOBaHUS IBHKECHUH.

WnmrocTpanus npeaeinbHOro nepexo/ia i \3BMEpPEHHe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue ABMKEHUN C UCTIOIb30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AYyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

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

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTU B PELYKTOPE.

CpaBHEHHE ITyTEM, TPAEKTOPHIL, CKOPOCTEN JIBUKEHHUS OJHOTIO U TOT'O K€ Tena
B Pa3HBIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

M3yyeHne HEepaBHOMEPHOTO JIBMXKECHHS C LENBIO ONPEACIICHUS] MTHOBEHHOM
CKOPOCTH.

M3mepeHne yCKOpEeHHsI MPU MPSIMOJIMHENHOM PaBHOYCKOPEHHOM JIBH)KEHHH
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IMYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JBHYKEHUU.

N3Mepenne  yCKOpeHUs CBOOOJTHOTO naJICHUs (pexoMeHI0BaHO
WCIIOJIb30BaHue IU(PPOBOI TabOpaTOpUN).

N3yuyenue nBukeHus Tena, OpoleHHOro ropu30HTaNbHO. [IpoBepka runoressl
O IpsAMOM MPONOPLUHUOHAIBHOM 3aBUCHUMOCTH MEXIYy NaJIbHOCTBIO IIOJIETA U
HAa4aJIbHOM CKOPOCTBIO TEa.

W3yyeHue IBHKEHHSA Tella MO OKPYKHOCTH C IOCTOSHHOW I0 MOJIYJIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTY TIEPHOJ1a OOpalIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uiiuy CUil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUUOHHOW H
WHEPTHOU MACCBHI.

Cuna TsxkecTd. 3aBUCUMOCTD YCKOPEHMSI CBOOOHOTO MaIEHUS OT BBICOTHI HaJl
HNOBEPXHOCTHIO IJIAHETHI U OT reorpaduueckoi MMUpOTHI. JBHkeHNe HEOECHBIX Tel
Y X CIIyTHUKOB. 3akoHbl Kemnepa. IlepBasg kocmuyeckass CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec tema. Bec Ttema, nBmxymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cria TpeHUS CKOJIBKEHUS U CUJIa TPEHUSI TOKOSI.
Koaddurment tpenus. Cuina conpoTUBIEHUS NPU ABUKEHUH Tea B KUAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKEHUS.

Hasnenune. ['mapocratnueckoe nasinenue. Cruina Apxumena.

TexHuyeckrue yCTpOMCTBAa M TEXHOJIOTMYECKHE IPOLECCHI: IOALIMITHUKY,
JIBUKCHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX U HEMHEPLUUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTEIBHOCTH.

Kauenne aByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl € OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

CpaBHeHUE PAaBHOICHCTBYIOMIEH MPUIOKEHHBIX K TEITY CUJI C TPOU3BEICHUEM
MaccChbl T€Jla Ha €ro YCKOPEHHUE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO CHl, BOSHUKAIOLIUX B PE3YJIbTAaTE B3aUMOIECUCTBUSA TEII.

N3mepenne macc o B3auMOICHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U MAICHUU.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IIPU JBMXKEHUHM OpyCcKa MO HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THIIOTE3BI O HE3aBUCHMOCTH BPEMEHH IBHKEHHS Opycka Io
HAKJIOHHOU INTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MacChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUMX B MNPYKUHE U
pe3nHOBOM 00pasiie, OT uxX JAehOopMaIivH.

N3ydeHne NBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTBIO, IEPEKUHYTOU YEpPE3
JETKui OJIOK.

N3mepenne kodduimenta TpeHHs 1Mo BETUYMHE YIIIOBOro KoddduimeHTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBMXeHUS OpycKa MO HAKIOHHOM IMJIOCKOCTH C TEPEMEHHBIM
K03 UIIMEHTOM TpEHHUS.

N3ydeHne NBUKEHUS TPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUXKCHHE
TBEpHOro Tena. MOMEHT CHIIbI OTHOCHUTEIBHO OCHM BpaumieHus. llnedo cuibl.
CnoxeHue CUil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

Y cii0oBusL paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIbHBIN KPaH, peIIETYAThIE KOHCTPYKIIHH.

Jemoncmpayuu.

VY cI10BUSL paBHOBECHSL.

Bunaer paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyMm.

HccnenoBanne yciaoBHM pPaBHOBECHS TBEPAOTO TeJla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U paCUYET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TIOMIAb ONOPBI.

Tema 4. 3akonvl coOXpaneHus 6 mexaHuxe.

Nmnynbc MaTepruaibHOM TOYKH, CUCTEMbI MaTepUAIbHBIX TOYEK. LleHTp macc
CHUCTEMbI MAaTEpPUAIbHBIX TOYEK. Teopema 0 ABUKEHUU LIEHTpa Macc.

Nmnynbe CUIbl 1 UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE OBH)KECHHUE.

MomeHT umiynbca MarepuanbHOM TOUkW. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cunpl Ha ManoM M Ha KOHEYHOM mnepeMelieHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass 3Heprusi MarepualibHOW TOYKU. TeopemMa 00 HW3MEHEHUU
KUHETUYECKOW YHEPTUU MATEPUATILHOU TOUYKHU.



[loreHUHUAIBHBIE W HENOTEHIMAJIbHbIE CUbl. [loTeHIManbHAas >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHas
SHEPrus Tejla B OJHOPOIHOM IPaBUTAIMOHHOM MoJie. [loTeHnmansHas s3Heprus tena
B TPABHUTAIIMOHHOM TMOJie¢ OJHOPOAHOro Iapa (BHyTpU W BHe Mmiapa). Bropas
KOCMHYECKAsI CKOPOCTh. TpeThsi KOCMHUYECKAsA CKOPOCTb.

CBs13b pabOTHI HEIOTEHIIUATBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHECHUSI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHenue bepHymm s UACaTbHOM JKUAKOCTU KaK CIEICTBUE 3aKOHA
COXpPaHEHHSI MEXaHUYECKOUN YHEPTUH.

TexHH4eCKre yCTPOMCTBA M TEXHOJOTMYECKUE MPOILECCHI: ABUKCHUE PAKET,
BOJIOMET, KOMIEDP, MPY>KUHHBIN MUCTOJET, THPOCKOI, PUTYpHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

N3mMeHeHne 3HEpTUn Telia MpU COBEPIICHUN PaOOTHI.

B3anmHble NpeBpallleHUs] KUHETHYECKONM WM MOTEHLIHAIbHOW SHEPruil MpH
JEWCTBUU HA TEJIO CHJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

N3mepenue umiynbca Tejia o TOpMO3HOMY ITYTH.

W3mepenune Cuitbl TATH, CKOPOCTH MOJIETTH DJIEKTPOMOOUIISE M MOIITHOCTHU CHIIBI
TATH.

CpaBHEeHHME U3MEHEHUS UMITYJIbCA TEIA C UMITYJILCOM CHIIBL.

HccnenoBanne coxpaHEeHHsI UMITYJIbCA MIPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKOW YHEPTUU TeJIa 10 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHJIBI
TpEHUsI.

OmnpeneneHue pabOThl CWIBI TPEHUS] TPU ABWKCHUU Tejla MO HAKJIOHHOM
IIJIOCKOCTH.

Pasznen 3. MoJsekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIE TMOJOXEHUST MOJIEKYJsipHO-KuHeTnyeckorn Tteopuun (MKT), ux
onbITHOE 00ocHOBaHue. uddysus. bpoyHoBckoe nBrkeHue. Xapakrep JBUKCHUS
Y B3aUMOJCHCTBUS 4YacCTHUI] BElIECTBA. Moaenu CTpOEHHs Ta30oB, KUIKOCTEU H
TBEPJBIX TEI U 0OBSICHEHHE CBOMCTB BEIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl MoJiekya (atomoB). KonudecTBo BemectBa. [locTtostHHas ABoraapo.



TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcust.

Mopens uneanbHOro rasa B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU: YACTHLIBI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

["a3oBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temnepatyp KenbBuna). 3akon [lansToHa. M3ompoiieccrl B
UJCAIBHOM Ta3e C IIOCTOSHHBIM KOJMYECTBOM BewnlecTBa. ['paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, U300apa.

CBsi3p  MEXIy JaBJICHUEM M  CPEAHEH  KHUHETUYECKOW  DJHEprueu
MOCTYIMATEILHOTO TEIJIOBOTO JBIKEHUS MOJICKYJl HACATIbHOrO ra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHuyeckue yCTpOMCTBA U TEXHOJIOTUYECKHE IPOLECCHI: TEPMOMETP,
OapomeTp, MoTy4YeHUE HAaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu nBUKEHNs YaCTHL] BEIIECTBA.

Mojenb OpOyHOBCKOTO IBUKEHHUSL.

Buneopoinuk ¢ 3anuceio peasbHOro OpOyHOBCKOTO JIBUKECHHUSL.

Juddy3us xuakocTen.

Mogens onbita lITepHa.

[IputsxeHre MONEKYIIL.

Mogenu KpuCTaINIMYECKUX PEIETOK.

Habmronienue u ncciaenoBaHue U30MpoLECcCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEXTy TOPSYEi U XOJIOTHOM BOIOM.

N3ydyeHne M30TEpPMHUUECKOro Ipolecca (PeKOMEHJIOBAHO HCIIOJIb30BaHHE
dpoBoii 1adopaTopun).

N3yuenue n30X0pHOro mnpoiecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckass (T[[) cucrema. 3amaHue BHEUMIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelIHNe U BHyTpeHHKUE napaMeTpsl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEAHUE 3HAUYCHUS BEJIMUUH, OITMCHIBAIOIINX €€
COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hauano TtepmoanHaMuku. (CamMomnpou3BOJIbHAs — pellaKcalus
TEPMOJMHAMHUYECKON CUCTEMBI K TEIJIOBOMY PABHOBECHIO.



Mopenp wWIeanbHOTO Tra3a B TEPMOJMHAMHUKE — CHCTEMA YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBUS MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPALUs YaCTHILI, BBICOKHE
TeMIepaTypbl. BeipaxkeHue il BHYTPEHHEW 3HEPTUU OJHOATOMHOTO UIEAIBbHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemeHnrtapHas paboTta B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
mpoIiiecca Ha pV-auarpamme.

Temonepenaya  Kak  crnoco0  M3MEHEHUsT  BHYTPEHHEH  DHEpPruu
TEPMOJIMHAMHYECKOW  cucTeMbl 0e3  coBepuieHusi pabotel.  KoHBekius,
TEIJIONPOBOAHOCTD, U3ITyUYEHHE.

KomnuectBo Ttemnorel. TennoéMKOCTh Tenma. YaelnbHas W MOJISIpHas
TEIJIOEMKOCTH BelllecTBa. YpaBHeHHWe Maiiepa. VYjenbHass TeIIoTa CropaHus
tormBa. Pacuér KonuuecTBa TeIIOTH Ipu  Temionepenade. Ilonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKHU. BHYTpeHHsAs1 3Heprusa. KoinuecTBo TeroTel
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEW SHEPrUu TEPMOAMHAMUYECKON
CUCTEMBI.

BTopoii 3aK0H TEpMOIMHAMUKY VISl PABHOBECHBIX ITPOLIECCOB: YE€PE3 3aJaHHOE
PaBHOBECHOE COCTOSIHME TEPMOAMHAMUYECKON CUCTEMBI MPOXOIUT €AMHCTBEHHAS
aauabaTta. AOCOJIIOTHAs TeMIepaTypa.

BTopoii 3aK0H TEpMOAMHAMUKH JIJI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOKHO
nepeaaTh TEIIOTy OT 0o0Jiee XOJIOIHOTO Tena K 0osiee HarpeToMy 0e3 KOMIIEHCAITUU
(Knay3uyc). HeobpaTuMoCTh IPUPOIHBIX MPOIECCOB.

[Tpunnumne aecTBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. Hukin Kapho.

DKOJIOTHYECKHE aCIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareiiei. TemioBoe
3arpsi3HEHUE OKPYKAKOLIEH CPEJIbI.

TexHuueckue yCTpONCTBA M TEXHOJIOTMUYECKHE MPOLECCHl: XOJOAWIbHHUK,
KOHJUIIMOHEP, AMU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIyYeHUE CBEPXHU3KUX TeMIeparyp, YTUIU3AIUS «TEIJIOBBIX» OTXOJOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3AIHs OMOOPTraHUYECKOTO TOILINBA IS
BBIPA0OTKH «TETJIOBOM» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

W3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3gymHoe orauso.

CpaBHEHHE yAEIIBHBIX TEINIOEMKOCTEN BELIECTB.

CriocoObl M3MEHEHUS BHYTPEHHEH SHEPTUU.

HccnenoBanue aquabaTHOro mpolecca.



KomrmbrorepHbie MOJENN TEMIOBBIX ABUTATENEH.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npolecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnabaTHOTO Mpolecca.

N3ydyeHne B3aMMOCBSI3M DHEPIrUUA MEXMOJEKYJSIPHOTO B3aUMOAECHUCTBUSA H
TeMIEPaTyphbl KUTICHUS dKUJKOCTE.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u koHeHcanus. Micnapenue u kumenue. Y nefpHas TermioTa
napooOpa3oBaHusl.

HaceblllieHHble W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJTIOTHOCTH Y IABJICHHS HACBIIIEHHOTO Mapa OT TEMIIEPATYPbI, UX HE3aBUCUMOCTD OT
00BbEMa HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATyphbl KUIICHHS OT JABJICHUS B
KUJKOCTH.

BnaxHocTh Bo3ayxa. AOCOIIOTHAA U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucraminueckue u aMopdHbie Tena. AHU30TPONUS CBOMCTB
kpuctaioB. [lmaBneHne W Kpuctaimdzauus. YJIelIbHAsg TEIJIOTa ILUIABJICHUS.
CyOnumariusi.

Hedbopmaruu tBEpAOTO Tena. Pactsxkenue u cxxarue. Casur. Monyns FOwra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacipenue. AHTapMOHM3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUYUHA
TEIJIOBOTO pacUIuPeHHs Tell (Ha Ka4eCTBEHHOM ypOBHE).

[IpeoOpazoBanue sHEeprun B Pa3oBbIX MEPEX0OaX.

YpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOE HaTskeHHE. Kod(DPUIIMEHT MOBEPXHOCTHOTO HATSKEHHS.
Kansspusie sBineHus. J[aBneHne noa UCKPUBIEHHON ITOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpOWCTBA W TEXHOJIOTUYECKHE TMPOLECCHI:  KHUAKHUE
KPUCTAJIJIbl, COBPEMEHHBIE MaTEPHUATIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npu noHM>XK€HHOM JTaBJICHUM.

N3Mepenue cuiibl MOBEPXHOCTHOTO HATSIKCHUS.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmauunBaHue.

Kanumisipabie sBiaeHUsI.

Moenyn HeHbIOTOHOBCKOM KUIKOCTH.



Crioco06bI M3MEPEeHUS BIAKHOCTH.

HccnenoBanre HarpeBaHus U IJIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunsr nedopmarnuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIILICHHBIX MTAPOB.

N3mepennie aOCOMIOTHOM BIIAKHOCTH BO3AyXa MU OIIEHKAa Macchl MapoB B
MTOMEIIECHUH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanne 3aBUCHUMOCTH  JAeQopMali  pPEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. DiaekTpoauHaMuKA.

Tema 1. dnexmpuueckoe noie.

ONeKTpu3anus Tel U €€ MPOSABICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
IEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKA U MOJYNPOBOAHUKU.
DneMeHTapHbIN JIEKTPUYECKHM 3apsl. 3aKOH COXPaHEHHUs JIEKTPUUYECKOIO 3apsa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KynmoHa.

DIIeKTpUYECKOE 1ose. Ero AeicTBUE HA IIEKTPUUYECKUE 3apsiIbl.

Hampsoxk€aHocth  anekTpuueckoro  monsa.  [IpoOnbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 NoJIsl. OHOPOAHOE AIEKTPUYECKOE TTOJIE.

[ToTeHIIMAIBHOCTD AJIEKTPOCTATUYECKOTO MOJA. Pa3HOCTP NMOTEHLHMAIOB U
HanpspkeHue. lloTeHuuanbHas sSHeEprus 3apsjia B AJIEKTPOCTATUYECKOM IOJIE.
[ToTenmman snekTpocraruyeckoro noiisd. CBsi3b HANPSKEHHOCTH MO U PA3HOCTH
NOTEHIMAIOB JUJISl  DJIEKTPOCTATUYECKOTO TMOJsl (KaKk OJHOPOAHOrO, TaK U
HEOHOPOTHOTO).

[TpuHIMT CyNeprno3ULIU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnma. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOW TUIOCKOCTU. KapTuHBI JHHWN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUIOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[TpOBOJIHUKH B 3JIEKTPOCTATUUECKOM MOJIe. Y CIIOBUE PAaBHOBECHS 3apsIIOB.

JIupNeKTpUKM B 3JEKTPOCTATHUYECKOM  TOJIE. JusnekTpuyeckast
IIPOHUIIAEMOCTD BEILIECTBA.

KonnencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOopA.



[TapannensHOE coenrHeHre KOHIeHcaTopoB. [locnenoBarenbHOe COEIMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM 3JIEKTPHUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETp, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE BJIEKTPONpPHOOpOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE TOJIE€ 3aPSIKEHHBIX IAPUKOB.

DJIEKTPUYECKOE TOJI€ ABYX 3apsiKEHHBIX MIACTHUH.

Mogens anekTpoctaTudeckoro reueparopa (Bau ne ['paada).

[IpOBOAHUKH B AIEKTPUUECKOM MOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

Y CTpOUCTBO U JIEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM Y MEPEMEHHON EMKOCTH.

3aBUCUMOCTh  DJIEKTPOEMKOCTU IUIOCKOTO KOHJEHCAaTopa OT IUIOLIAIu
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO OIS 3apIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, nPAKMuUKym.

O1eHKa CUJl B3aUMOJICHCTBUS 3apSIKEHHBIX TEJ.

HabGnronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOT0 KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

N3ydyeHne npoTekaHus TOKa B LEMNHU, COAEPKAILIECH KOHIEHCATOP.

Pacnipenenenne pa3HOCTH MOTEHIMAJIOB (HampsKEHUS ) npu
MOCJIEIOBATEILHOM COECUHEHUU KOHAEHCATOPOB.

HccnenoBanue paspsga KOHIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoanuwtil 31eKMpUiecKuili mok.

Cuna Toka. [ToCcTOsSIHHBIN TOK.

VYcnoBusi cyniecTBOBaHUSI TOCTOSIHHOTO JJIEKTPUYECKOro TOKa. McTOYHUKH
toka. Hanpsokenue U n O/1C é.

3akoH Oma 1Jid yyacTka IeMu.

DIEKTPUYECKOE CONPOTUBJICHUE. 3aBUCUMOCTh COITPOTUBIICHUS OJTHOPOIHOTO
MPOBOJAHUKA OT €ro JJWHbI U TUIOMIAJU TOMEPEYHOTO CEUCHHS. Y JIeJbHOE
CONPOTHUBJICHUE BEIIECTBA.

[TocnenoBaTenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOJIHUKOB.
Pacuér pa3BerBnéHHbIX ekTpuieckux meneil. [IpaBmia Kupxroda.

PaGota snextpudeckoro Toka. 3akon [[xxoymns—JIena.



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

O/1C u BHyTpeHHEE CONPOTUBICHUE UCTOUHHMKA TOKA. 3akoH OMa 17151 TOJTHOM
(3aMKHYTOM) »dJeKkTpuyeckod 1menu. MOoOIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHHE.

KonneHncaTop B 11enu MOCTOSTHHOTO TOKA.

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

Jemoncmpayuu.

H3mepenne cuiibl TOKa U HaIPSKEHUS.

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

3aBUCUMOCTh COIPOTHUBJICHUS] LUIUHAPUUECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CHJIbI TOKA OT COMPOTHUBIICHUS MPU TOCTOSIHHOM
HaIPsHKEHUH.

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

CrniocoObl coennHeHns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEXK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B IIETIH.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, npaKmuKym.

HccnenoBanre CMEMIAHHOTO COEIMHEHUSI PE3UCTOPOB.

N3mepenue yaenbHOro CONPOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIMBaHMUS.

VYBenuueHue npejesa u3MepeHus ammnepMmerpa (BoJIbTMETPa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOrO 3JEMEHTa OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEXK/TY MOJIOCAMU UCTOYHHKA TOKA OT
CHWJIBI TOKA B TIETH.

HccnenoBanre 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAS
MPOBOAUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUSI METAIOB OT
Temnepatypbl. CBEpXIPOBOAUMOCTb.

DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.



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

ONEeKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTUYECKAs AUCCOLMALMS.
OnekTponus. 3akoHsl Dapajnes s AIEKTPOIHN3a.

DIeKTpUYecKnii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
paspsan. Paznuyneie TUIIBI CAMOCTOSTENBHOTO pa3psana. Monnus. [1nazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Ta30pas3psaHble
JaMIbl, 3JIEKTPOHHO-JTydyeBass TpyOKa, MOJYIPOBOJHUKOBBIE MPUOOPHI: TUOI,
TpaH3UCTOp, (POTOAUO/, CBETOUO, TAIbBAaHUKA, pAQUHUPOBAHNE MEJIU, BBITUIABKA
AITIOMHUHUS, DIEKTPOHHAS MUKPOCKOITHUS.

Hemoncmpauuu.

3aBUCUMOCTh CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsl 3ekTposm3a dapazes.

HckpoBoii paspsa ¥ IPOBOJAUMOCTD BO3yXaA.

CpaBHeHHE MPOBOJIMMOCTH METAIIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKmuKkym.

HaoGmroienne amexTpoiusa.

N3mepenue 3apsiia OAHOBAJIEHTHOTO MOHA.

WccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS ~ TE€PMOpE3UCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Du3nYecKuil MPAKTUKYM.

Cnioco0Ob1 u3MepeHust GU3NIECKUX BEJIMUUH C UCIIOJIb30BAHUEM aHAJIOTOBBIX U
HU(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHUCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHME  KOCBEHHBIX HU3MEPEHUM, MCCIEHOBAHWNA  3aBUCUMOCTEU
bu3nYecKuX BETUYHMH, NPOBEpKAa MPEIJIOKEHHbIX TUNoTe3 (BbIOOp H3 pador,
ONMMCAHHBIX B  TEMATUYECKUX  pazlerax «YUEHHYECKUH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTHKYMY).

MesknpeaMeTHbIEe CBSI3H.

N3yuenue xkypca pusuku yriayonaéHHoro ypoBHs B 10 Kacce ocyiiecTBiIseTcs
C y4€TOM COJEpKaTeIbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMu MAaTeMaTHKH,
OWoN0oTHN, XUMHUH, TeoTpaduu U TEXHOJOTHUH.

Mesicnpeomemnple nOHAMUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYYHO20
no3nanuA: SBICHUE, HAYYHBIH (akT, rumnoresa, (pusnyeckas BETUUYHMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPEIIHOCTA U3MEPEHHH, U3MEPUTENbHbIE MPUOOPHI, IIUPPOBasi 1adopaTOpusI.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JIuHeilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopel 1 X MPOEKIMHU HA OCU KOOPJIMHAT, CIIOKEHNE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KHUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIeW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIsl  BBIPAOOTKM «TEIJIOBOM» U
IIEKTPOIHEPTHUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJICHUS B IIPUPO/IE,
ANEKTPUYECKHUE SBJICHUS B KUBOU IPUPOJIE.

Xumua: DUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAs Macca, MOJy4eHHE HAHOMATEPHUAJIOB, TEILIOBBIE CBOWCTBA
TBEPABIX TEJI, )KUIKOCTEN U Ia30B, KUJIKUE KPUCTAILIBI, DJIEKTPUUECKHUE CBOMCTBA
METAJUIOB,  JJIEKTPOJINTHYECKAs  JHUCCOLMAIMA, TAIbBAHWKA, DJICKTPOHHAS
MHKPOCKOIIHS.

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

Texnonozua: npeoOpa3oBaHre ABMXKEHUN C HMCIOJNb30BAaHHMEM MEXaHH3MOB,
y4€T CYXOr0 U OKUIAKOIO TPEHHMs B TEXHUKE, CTATUYECKUE KOHCTPYKLUU
(KpOHIUTEHH, pemeéTyarble KOHCTPYKIMHU), UCIOJIb30BAaHUE 3aKOHOB COXPAHEHHUS
MEXaHUKU B TEXHHUKE (TUPOCKOI, BOJOMET M APYTHE€), ABUTATE]Ib BHYTPEHHETO
CropaHus, napoBasi TypOHHa, OBITOBON XOJOJWIBHUK, KOHIULUOHEP, TEXHOJIOTUU
IIOJIyYEHHUsI COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsiHbIE JAMIIbl, TOJIYIPOBOJHUKOBBIE TPUOOPHI, T'aIbBAHUKA.

11 KIIACC

Paznen 4. daekTpoauHamMmmka.

Tema 4. Macnummnoe noe.

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

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

Cuna Jlopenua, e€ HanpaBiaeHUE U MOYJb. JIBH>KEHHE 3apsKEHHOW YaCTHULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

MaruautHoe nosne B Bemectse. DeppOMarHeTUKy, napa- U JTMaMarHeTUKH.



TexHn4yeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHl: MNPUMEHEHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TEeCTeP-MYJIbTUMETD,
ANIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

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

Kaptrna nHUI MarHuTHOM MHIYKIIMH TOJIS IJTMHHOTO MPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuiia Ammnepa.

[eiicTtBrue cumbl JIopeHI1a HA HOHBI SJIEKTPOJIUTA.

HaOmnronenue ABMKEHUS MyUyKa 3JIEKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENUCTBUS AIEKTPOUZMEPUTEITBHOTO npudopa
MAarHUTO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETUKOB.

HccnenoBanue AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. InekmpomacHumnan UHOYKYUAL.

SIBneHue DNEKTPOMAarHUTHOW MHAYKIMU. [IOTOK BEKkTOpa MarHUTHOM
uaaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Papajes.
Buxpesoe anektpuueckoe nosne. Toku Pyko.

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

IIpaBuio Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTUBHOCTH B II€MH TTOCTOSHHOTO TOKAa.
SBnenue camonnaykuu. I1C caMOUHAYKIINH.

DHEprusi MAarHUTHOTO TIOJIST KaTYIIIKU C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHuyecknue yCTpPONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4b, COJICHOMU/I, 3allIUTa OT JICKTPU3ALMU TEJI TPU ABUKECHUUA B MArHUTHOM T10JI€
3emuu.

Hemoncmpayuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM UHTYKITUU.

Uccnenosanne 3aBucumoctd OJIC UHAYKUUM OT CKOPOCTU W3MEHEHUS
MAarHuTHOTO MOTOKA.



IIpaBuio Jlenna.

[Tanenrie MarHuTa B aJJlOMUHUEBOM (MEIHOI) TpyOe.

SIBneHre cCaMOMHIYKIIUH.

Hccnenosanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

HccnenoBanue sIBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenue MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanre sIBICHUS] CAMOMHIAYKIIAH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apmonunyeckue koneOaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMHUCAHHUE (3aKOH COXPAHEHHSI MEXaHU4eCKO sHepruun). BoiBoj
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUIN M3 MX DHEPreTUYECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuutyna U ¢asza kojebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJTMYMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHHUSI.

[lepuon u uactora konebanuid. Ilepron Manbix CBOOOIHBIX KoOJieOAHMI
MaTeMaTH4ecKoro wastHuka. Ilepuos CBOOOJHBIX KOJEOAHUW MPYXKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxarouux kKonebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHass kpuBas. BuusHMe 3aryxaHuss Ha BHUJ PE30HAHCHOW KPHUBOM.
ABTOKOIE0aHUSI.

TexHuyeckre yCTpoMCTBAa U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K0ae0aTeIbHOro ABMKEHUS.

HaOmronenre HE3aBUCMMOCTHU TIeproia MaJlbIX KOJeOaHUl Ipy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanune 3aTyxaromux KojaeOaHuii U 3aBUCUMOCTH Meproaa CBOOOTHBIX
KOJICOAHHI OT COMPOTHBIICHHUS.

HccnenoBanre koyie0aHMM Tpy3a Ha MACCHUBHOM TMpPYKUHE C LEJbIO
dbopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJICNN MIPYKMHHOTO MasiTHUKA.

3aK0H COXPaHEHUS YPHEPTUU NPU KOJICOAHUIX Tpy3a Ha MPYKUHE.

HccnenoBaHue BHIHYKIECHHBIX KOJICOAHUH.

HabGmronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, 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 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBaHre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

Konebarenbubiii koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHUS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBsA3b aMILTUTYIbI
3apsga KOHAEHCAaTopa C aMIUIMTY0M CHUJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHUs SHEPTUH B UACATBHOM KOJe0aTeIbHOM KOHTYPE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
3JIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEHCTBYIOLIEE 3HAYEHUE CHIIbI TOKA W HANpsDKEHHsS TMpU Pa3IMYHON (opme
3aBUCUMOCTH MIEPEMEHHOIO TOKa OT BPEMEHHU.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
WHIYKTUBHOCTH B LIE€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsbxkeHUi.

WneansHbiii  Tpancopmatop. Ilpom3BoacTBo, mepepadya W NOTpeOsICHHE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKM IPU IPOU3BOACTBE AEKTposHepruu. KymbpTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEIHEBHOM KU3HU.

TexHUYecKue yCTpOIMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUM JIEKTpOIepeiay.

Jemoncmpayuu.

CBOOOIHBIE AJIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJIHBIX KOJEOAHUN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJICOaHUM.

Mopenp 31eKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAIbHbIE KOJIEOaHUsI.

Pe3uctop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CTpoicTBO 1 MPUHIIMI ASUCTBUSI TpaHChopMaTopa.



Mopens nMHuYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npAKMUKYM.

Nzyuenue tpancopmaropa.

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

HabGnrogenue 351eKTpOMarHUTHOTO PE30HAaHCA.

HccnenoBanue paboThl HICTOYHUKOB CBETA B IIETIH IIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX 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 CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalMs BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpakius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguoCBs3U U TeneBUAcHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPeJIbl.

TexHu4ecKue yCTpPOMCTBA M MNPAKTUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neun,
yIIbTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEUYHBIX U MPOAO0IbHBIX BOJH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpakeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBolicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

HabGntogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJeOaHUM.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHUE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TYyUEHHM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npaKmuKym.



M3yueHne napameTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHENHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTelNb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETA U COOTHOUIEHNWE JJIMH BOJIH IPH MEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
TpaHully paszena AByX ONTUYECKUX CPENl.

Xon nyueit B mpusme. [ducnepcust cBera. 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 sy4a, MPOWEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromniast cnocodHocTh. [71a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBus HaOMIOAEHUST MaKCUMYMOB M MHUHUMYMOB B HHTEp(EpEHLHOHHON
KapTHHE OT JBYX KOTEpPEHTHBIX HCTOYHUKOB. [Ipumepsl Kkimaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YcClIoBUE€ HaOIIOICHUS
IVIABHBIX ~MAakKCMMyMOB IIpM  NAJEHUM MOHOXPOMATHMYECKOIO CBETa Ha
TU(PaKIIMOHHYIO PEIIETKY.

ITonsapusauus csera.

TexHudeckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECChl: OYKH, JIyIa,
NEPUCKOII, (oToanmapaT, MUKPOCKOI, MPOECKIMOHHBIN ammapar, MpOCBETICHUE
OINTUKH, BOJIOKOHHAS ONITHKA, TU(PpaKkIMOHHAs peréTKa.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETo OTpakeHus. Mojieinb 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 TLUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiiMOHHOW PEmETKH.

Habmronenne nuppakiimOHHOTO CIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGnronenue nonsipusaiuu cBeTa.

[IpuMeHeHUE MOISIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO pacCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[TonyueHnue n300pakeHuUsl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeIeCKONMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIInn 1 TOJISIPU3AIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINN JIa3epHOTO U3TYUYEHHUS Ha IBYX HIETAX.

Halmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IuHbI CBETOBOM BOJIHBI.

[TonyueHue criekTpa W3JIy4eHUs] CBETOJAMOA MPU MOMOIIU AU(PPAKIIMOHHOM
PELIETKH.

Pazges 6. OcHOBBI CIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH.

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [loCcTynaTsl crienuanbHOU
TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHra.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHU U COKpAIICHUE JJIHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTUs
MOKOS.



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

Y4eHNYeCKUH IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJIbca W DHEPIUM  PEISTUBUCTCKUX dYacTuil (1o
dboTorpadgusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Pasznen 7. KanToBas gpusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaausm.

PaBHOBEeCHOE TEIJIOBOE M3IIy4YeHHE (M3JIydeHHE aOCOIIOTHO YEPHOTO Tea).
3akoH cmemeHust Buna. I'nnoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotorddext. OnbiTel A. I'. CtoneroBa. 3akonsl GoTodddexra. YpaBHeHUE
OitamreitHa 11t potoaddexra. «KpacHas rpanuna» pororddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawllyto moBepxHOocTh). Ombitel I1. H.
JleOeneBa.

BomHoBBIE cBOMCTBa yactull. Bonnel ne bpoird. Jnuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIW3alUu JABWXKYyIIeWcsa dvactuubl. KopmycKymispHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 351eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOIIECHUSI HEONPEIEeIEHHOCTEH
I'eiizendepra.

TexHHYeCcKre YCTpPOMCTBA M TEXHOJOTHYECKHE MPOLIECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTor(PpdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHENIHETO (poTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBEILICHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmMuKym.

HccnenoBanne ¢hoTope3nucTopa.

N3mepenune nocrossaaol [1manka Ha ocHOBe HcciieoBanus GoTodddexra.

HccnenoBanrie 3aBUCHMOCTH CHJIBI TOKA Y€pPE3 CBETOJIMO/ OT HAIPSKCHHUS.

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToma
Pezepdopna.

[Toctynatel bopa. U3nyuenue u norsoieHne (poToOHOB pU NEpexo/ie aToma ¢
OJIHOTO YPOBHS HEPTUHU HA IPYTOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0pOJIa.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlasep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

OrnpeneneHue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, npaKkmuKym.

HabGnronenue TMHEHYaToro CuekTpa.

HccenmenoBanne CreKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACMUY,.

Hyxnonnass monens sanpa [elizenOepra—MBanenko. 3apsa siapa. MaccoBoe
qucio sapa. M30Tonsl.

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

3akOH pPaAMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBolCTBa MOHM3HMPYIOUIETO M3JIyYeHHs. BiusHHE pagnOaKTUBHOCTH HA KUBBIC
opranu3mbl. EcrecTBeHHbI POoH n3nydenus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sipe. SAnepubie cuibl. Jledext maccer spa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
yOpPaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKUE acCleKThl pPa3BUTHUS
AJIEPHON DHEPIETUKH.

Metonbl perucTpauy U UCCIAEA0BAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAJIbHbIE B3aUMOJCUCTBUSA. bapuoOHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHO Moaenu. KBapk-TirooHHas MOAENb apPOHOB.

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

EnuHcTBO pu3nueckoi KapTUHBI MUpA.

TexHn4eckre yCTpOUCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHI: JO3UMETP, KaMepa
Buinbcona, siepHbIil peakTop, TEPMOSIICPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe30oHaHCcHas ToMorpadus.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusim).

HccnenoBanne paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yuyenue normomieHus 0eTa-4acTuil aTFOMIUHUEM.

Pa3znen 8. DieMeHTHI ACTPOHOMUM U ACTPOPHU3UKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIagHOE M1 MUPOBO33PEHUYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKUX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKUX HccaeqoBaHUN. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIbI, PAIUOTEIIECKOIIbI, BHEAaTMOC(EpHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, WX BHUINMOE
JIBUKCHUE.

CosiHeuHas cucrema.

Counnne. ConHeuHasi akTUBHOCTb. MicTounuk sHeprun CostHIa U 3BE3 .

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/BI TJIABHOM ITIOCIEIOBATEIBLHOCTH. 3aBHUCUMOCTb «Macca —
CBETUMOCTB» JUISl 3BE3]l TJIABHOW MOCJIEAOBATEIILHOCTU. BHYyTpeHHEe CcTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranakruk. Pagnoranaktuky m kBasapsl. YEpHBIE ABIPHI B sSApax
TraJIaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopus bonpiioro B3peiBa. PemkTOBOE M3ITyUeHHUE.

Macmrabnas crpyktypa Beenennoil. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUH.

Yuenuueckue naonrooenus.

Habmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBbIE cO3Be3ausd CEeBEpHOro MOJyIIapus WU SIPKUE
3BE3ILI.

HaGmronenuss B Ttenmeckon JlyHbI, TJIaHET, TyMaHHOCTEM W 3BE3MHBIX
CKOILJICHUU.

Pu3nvecKuil MPaAKTHKYM.

Cnioco0Os1 u3MepeHust GU3NIECKUX BEJIMUUH C UCITOJIb30BAHUEM aHAJIOTOBBIX U
U(PPOBBIX W3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JTATUUKOBBIX CHCTEM.
AOCOIIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPCHHUH (PU3MYCCKUX BEIIMYHH.
O1neHka rpaHul] HOTPEUTHOCTEN.

[IpoBeneHME  KOCBEHHBIX U3MEPEHUM, MCCIEHOBAHUNA  3aBUCUMOCTEU
bu3nUecKuX BETUYHMH, NPOBEpKAa MPENJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUUYECKUUA  HKCIECPHUMEHT,
JabopaTopHbIe pabOTHI, TPAKTHKYMY).

O06o01maromiee MOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepKaHus pa3AenoB Kypca «MexaHukay,
«MonekymspHas GU3MKa U TEPMOJAUHAMUKAY, « DNEKTPOAUHAMUKAY, «Konebanus u
BOJIHBD»Y, «OCHOBBI CHEUUATbHOW TEOPHUH OTHOCUTEIBHOCTW», «KBaHTOBas
busnKa», « JIEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B 5SKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYECHHE ONMMCATEIBHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIBHOM U MPOTHOCTHYECKOW  (PyHKIMM
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NUYeCcKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KApTUHBI MUpPa B OOILEM psTY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢pusuku yray0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIBHBIX MEXIPEAMETHBIX CBI3€W C KypcamMu MAaTEMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DaKT, rumoresa, (hU3MYECKas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOAECHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJEINb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHUM, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpPBI M MX MPOEKIMU HA OCHU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOMST TPEYTrOJBHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u o0béma Tel.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIC
JIBW)KCHUS B JKUBOW MNPHUPOAE, ODKOJOTHMYECKHME PHUCKUM TIIpU NPOU3BOACTBE
QIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEHM  Cpensbl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLIHMHE, OINTHYECKHE SBIEHUS B JKUBOU
MIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KPUCTAIUINYECKasi CTPYKTypa TBEPIBIX
TeJ, MEXaHNU3Mbl 00pa30BaHUS KPUCTANTMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIU3.

T'eocpaghusa: wmarHuTHble MOJIOCAa 3€MIIM, 3aJI€KH MArHUTHBIX  PY/I,
dboToCchEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOoJABUTaTENb SKOOM, TeHepaTop MEPEMEHHOI0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUN 3JIEKTpoIepenad, 3JEKTPOABUraTelb, pasap, paaiuoNpUEMHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,
IPOEKIMOHHBIN anmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
MPUEMHHKH, AJIEPHAs SHEPTETUKA U IKOJIOTUYECKUE ACTIEKThI €€ pa3BUTHS.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbl OCBOCHMUS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULUOHHBIM IEHHOCTSM POCCHUHCKOTO OOLIECTBa, PACIIMPEHHUE >KU3HEHHOIO
OIBITA U OIBITA ACATEIBHOCTU B IPOLIECCE peaM3alii OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATENBHOU JESTENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMSA:

e c(hopMUPOBAHHOCTH I'PAKAAHCKOM MO3ULIUN O0YUYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO YJIEHA POCCUICKOr0 OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEYEIOBEYECKUX TI'yMAaHUCTUYECKUX U
JEMOKPATUYECKNX LIEHHOCTEN;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIBHOCTh B MHTEPECAX IPakKAaHCKOTO
o0miecTBa, yd4acTBOBaTb B CaMOYINpaBICHUM B  00pa30BaTEIbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJCUCTBOBATbH C  COLMAJIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHUHM C UX (PYHKUIUSIMHU U HA3HAYEHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOr0 BOCIIMTAHUSA:

e chOpPMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHWE K TOCYAAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

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

e CIOCOOHOCTH OLEHMBATH CUTYAllMIO U MIPUHUMATh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM
YUCIIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIaJIa B IOCTPOECHUE YCTOMUMBOTO OYAyIIETO.

ICTETHYECKOI0 BOCIIMTAHMSA:

e DOCTETHMYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAs OCTETHKY HAy4HOTO

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



MHTEpPEC K pa3nuuHbIM chepam npodecCHOHATBHON AESITENbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (PU3UKON U TEXHUKOM, YMEHUE COBEPIIATh OCO3ZHAHHBIM
BbIOOD Oymymieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC
IUIaHBL;

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

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh SKOJOTUYECKON KYJIBTYphI, OCO3HAHHUE TJI0OATBHOTO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAHUPOBAHUE M OCYIIECTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

pacuIMpeHre OmbITa JAESITEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IIpoLiECCE
U3y4eHUs: (PU3MKH OCYHIECTBISTh TMPOEKTHYI0O M HCCIEA0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBnie Jjornueckue a1eiicTBUA:

CaMOCTOATENFHO  (OopMyNnHMpoBaTH U aKTyaIM3UPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMS B PaACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEMICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIONTUXCS
MaTE€pHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€SITEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe ucciaenoBarejbCcKHe 1eHCTBUA:

BJIa/IETh HAyYHON TEPMUHOJIOTHEH, KIFOUEBBIMHU MOHATUSAMU U METOJAMU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-UCCIIEIOBATEILCKOU | MIPOEKTHOM
NEATEeTLHOCTH B 00JacTH (PU3WKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATEILHOMY TIIOMCKY METOJOB peIieHus 3a1ad  (pU3UIeCcKOoro
COJIepKaHMsl, IPUMEHEHHIO Pa3JIMYHbIX METOJIOB ITO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 TNOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETALNN, MPEOOPA30BAHKUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsIX, B TOM YHCJIC TPU CO3JaHUM YYEOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJlUu3HpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ pEIICHUs, HaXOIUThb APTyMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

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

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

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUSM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (GU3UKE B TPAKTUYECKYIO OO0JaCTh
KU3HEICSATEIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTAaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIBHBIC MOJX0/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATHUBHBIC PEIIICHUS.

Pabora c nunpopmanueii:

BJIAJ€Th HaBbIKAMU MOTy4YeHUsI HTHGOPMALIMK (PU3NYECKOTO COAEPKAHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIbBHO OCYIIECTBISATh IOUCK,
aHalli3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOpPMALUU Pa3INuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/ady € COOJIoJIeHuEM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepekeHusi, MpPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs: WHGOpPMalWMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (HOPMY MPEICTABICHUS U BU3YyaIU3AIIH.

KoMMyHHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:



OCYIIECTBIATh OOIlEHHEe Ha YpokKax (HU3MKM U BO BHE-YPOUHOMH
JeSITEIbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIIOIb30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI;

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

OPUHUMATh IIEIM COBMECTHOM JI€ATEIbHOCTH, OpPTraHU30BHIBATH W
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeaesiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OILICHMBATh KadyeCTBO CBOETO BKJAJa M KaXIOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT o pa3padOTaHHBIM KPUTEPHUSIM;

npejiaraTb HOBBIE TPOEKTHI, OLIEHWBATh HJAEU C TO3UIMH HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISATh IO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpakeHHe, ObITh MHUITMATHBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATEIBHYIO JESATEIBHOCTh B 001aCTH
(GU3UKY U aCTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENbHO COCTABJIATH IUIAH PEUICHUS! PACUETHBIX M KaYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATOUYTCHUM;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;
JieJaTh OCO3HAHHBIA BBIOOpP, apryMEHTHUPOBATh €ro, Oparhb Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 00JIacTH
(GU3HUKK, TOCTOSHHO MOBBIIIATH CBOM 00Opa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbIA UHTEJJIEKT:

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



BIAJCTh HAaBBIKAMU TIO3HABATEIHHON pedJeKkcur KaKk OCO3HAHUS
COBEPIIIAEMBIX JIEICTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCII0JIB30BaTh MPUEMBI peICKCHH JIS OIEHKH CUTYaIIMH, BHIOOpa BEPHOTO
pelieHus;

YMETh OILICHUBATh PUCKA U CBOEBPEMEHHO IMPHUHUMATH PEUICHUA IO KX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JIeSITeIIbHOCTH;

MIPUHUMATH Ce0s1, TOHUMAasi CBOM HEJOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESTCIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OITHOKH.

B mpouecce mocTukeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUSI MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOmero o0pa3oBaHus y O00y4Yaroluxcs

COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HAHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKJIIOYAIOWIEH CTPEMIICHUE K JOCTHKEHUIO LN
U yCIliexy, ONTUMHU3M, THUIIUATUBHOCTh, YMEHHUE JE€HCTBOBATh, UCXOJA U3
CBOMX BO3MO>KHOCTEH;

SMMATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JpPYIMX, YUYWUTHIBaTh €ro IMpH OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COINIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOLIUX  CIIOCOOHOCTh  BBICTPaUBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
pasperiaTh KOH(QIUKTHI.



[MTPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTAThl HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOUIUXCSl YMEHUI:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COLMATbHOM U OTUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HAQUYEHHE OMNKCATENIbHOM, CHUCTEeMATU3UPYIOIIEeH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHON (PU3UKK U TEPMOJIMHAMUKHU, POJib (DU3HUECKON TEOpHH B
(bopMHpOBaHUY MTPEACTABICHUN O (PU3UUECKON KapTHHE MHPA;

pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIEeH (PU3NYECKUX TEJ U IPOLIECCOB
(s1BIeHMIT): MHEpIMAIbHAsT cUCTeMa OTcuéra, aOCOIIOTHO TBEPAOE TEJo,
MaTepHuaibHas TOYKa, pPABHOYCKOPEHHOE JBUKEHUE, CBOOOJHOE MaJICHUE,
abCoJIIOTHO yripyrasi nedopmaius, aOCOJIOTHO YIPYroe U abCOJIOTHO
HEYNpyroe CTOJKHOBEHMS, MOJEIU Ta3a, XKUIKOCTH U TBEPAOIO
(KpUCTAIITMYECKOTO) TeJa, UeaIbHbIM ra3, TOYCUHBIN 3apsijl, OJTHOPOIHOE
AIIEKTPUYECKOE T10JIE;

pazinyath ycCJIOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHbIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBACHITH MEXAaHUYECKHE TIPOIECChl U  SBJICHHUS,
UCIIOJIb3YysI OCHOBHBIE TIOJIOKEHHS U 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelIeHUs,
3akoHbl HbplOTOHa, mpuHUMI  OTHOCUTENbHOCTH ['anmnes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKOU
OHEPruM, CBSI3b PadOTHl CUJIBI C U3MEHEHHEM MEXAHMUYECKOW 3HEpruu,
yCIIOBHUSI pAaBHOBECUS TBEPAOrO Tela), MPU OSTOM  HUCIHOJIb30BATh
MaTEMaTUYECKOE BbIPAXKEHHUE 3aKOHOB, YKa3bIBATh YCIOBHS TPUMEHUMOCTH
¢u3nyecKux 3aKOHOB: IMpeoOpa3oBaHMil ['anuiies, BTOPOro M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPaHEHUS HUMITYJbCa M MEXaHUYECKOU
HHEPrUu, 3aKOHA BCEMUPHOTO TATOTCHHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble mojokeHus MKT wu 3akoHBI MoONEKynsipHOW (UBUKUA W
TEPMOJUMHAMUKN (CBA3b JAaBJEHUA HUJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS M KOHILEHTpALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEILECTBA CO CpPEIHEH KUHETHYECKOU
DHEPIrUuel TEMJIOBOTO ABMKEHHUS €T0 YacCTHULl, CBA3b JABJICHUS UIECATBbHOIO
raza C KOHLEHTpAallMEM MOJIEKYJl M €ro TeMIEPaTypoH, YpaBHEHHE



MenneneeBa—Kianeipona, mepBbIM 3aKOH TEPMOJAMHAMMKH, 3aKOH
COXpaHEHUs! PHEPIrUU B TEIUIOBBIX MPOIECCaX), MPU ITOM HCIIOIb30BAThH
MaTEMaTUYECKOE BBIPAXKEHUE 3aKOHOB, YKA3bIBAaTh YCIOBHS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—Knanenpona;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHLMII CYNEPIO3ULUN DIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBHMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM ILenu, 3akoH Jlxoyns—JleHua,
npasuia Kupxroda, 3akonsl @apazes A 31€KTpoIu3a);

ONHUCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIOJNb3Yys BEITUYMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4ecKasl SHeprus, paboTa CUIbl, IEHTPOCTPEMUTEIBLHOE YCKOPEHUE,
CHJIa TSDKECTH, CHJIa YIOPYIOCTH, CHJIAa TPEHUS, MOIIHOCTb, SHEPTUA
B3aMMOZEHCTBYS Tena ¢ 3eMIEN BOIM3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluy Npy>KUHbI, KOJIMYECTBO TEIUIOTHI, aDCONIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSISI JHEPrusi HIEaIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO Ta3a, OTHOCUTENbHAS BIAXKHOCTh
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsJia WM 3apsDKEHHOTO 1Iapa B BAKyyMe U B JIUAJIEKTPUKE, MTOTEHLIHAAI
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUMATIOB, AJIEKTPOIBUKYILAS
CWJIa, CWJIa TOKA, HANPSXKEHWE, MOUTHOCTh TOKA, 3JIEKTpUUYEcKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBJIEHUME  ydacTKa  LENu ¢
NIOCJIEIOBATEIBHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUUECKOTO MOJIs KOHAEHCaTOpa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHME YacTHI] BEIleCTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAUs, IJIaBICHUE U KPUCTAJUIM3alusl, HAPABIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIMUUHBI OT
JPYTrOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ynbTaThl MOJYYEHHOM 3aBHCHUMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX



NOTPEUIHOCTE  W3MEPEHMi, JelaTh  BBIBOABI 10  PE3yJibTaTaMm
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BBIOMpPATh ONTUMAIbHBIA METOJlI U3MEPEHUs, OLICHUBATh a0COIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAJIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaThl U JI€JIaTh BBIBOJ O CTaTyce€ NPEIIOKEHHOU
TUIIOTESBI;

coOJII01aTh MpaBiia 6€30MacHOro Tpy/ia MpU IPOBEICHUN UCCIIEI0BAHUIM B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpPaKTUKyMa M y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlaud,
IPUMEHSATH (POPMYIIbI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIATHI (PU3UUECKUX
TEOpHUM IPU MCIOJB30BAaHUM MATEMATUYECKUX METOJOB PELICHHs 3a/ad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIN3UPOBATH
pE3yNbTaThl U KOPPEKTUPOBATH METOMBl PEIICHUS C YYETOM MOJYUYEHHBIX
pE3yNbTATOB;

pelaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHUs] 3HAHUW U3
pa3HBIX pa3leioB Kypca (PU3UKH, a TaKKEe WHTErpalud 3HAaHUHM U3 IPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (pU3NYECKUE SIBICHUS;

UCIOJIb30BaTh TEOPETUYECKHUE 3HAHUS NS OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHX MPOIIECCOB;

MPUBOJAUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTUE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpA, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI AKOJIOTUUECKON O€30MMacCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHNN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKECHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00I11eCTBa;



OPUMEHSTh pa3jnyHble cocoObl paboThl ¢ HH(OpMaIHe (PpU3nIECKOro
COJEpKaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM U1 TIOHMCKa, NepepalOTKM U NPENbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMalMiO W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHWW, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA UH(OpMaLUY;

HPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENTLHOTO MPHUOOPETEHNSI HOBBIX 3HAHWH B MPOIIECCE BHITTOIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLHMAJIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBATHO OIICHWBATh BKJAJ] Ka)XXJOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

IPOSIBIISITH MOTUBALIMIO K OyAymied npoeccuoHaIbHOM AeATENbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpUIIs.

K xoHity oOyuenusi B 11 knacce npeaMeTHbIC PE3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUECKOM, TEXHOJIOTHIECKOM, COIIUATTbHON
U DTUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MeCTO (PU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKOMN
NEATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM HAay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHHUE OIMUCATEIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIHLHOU U
MPOTHOCTUYECKON (PYHKIUHA (HU3UYSCKOM TEOPHH — DJICKTPOJIUHAMHUKH,
CHEeUalbHOW TEOPUH OTHOCUTEIBHOCTH, KBAaHTOBOM (DU3UKHU, POJIb
¢bu3nueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEACTABICHHI O IPUPOJE;
pa3ianyaTh yCIOBUS MIPUMEHUMOCTH MOJiesiel (PU3NUeCKHX Tel U MPOIIECCOB
(s1BJI€HMIT): OHOPOJHOE AJIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE OIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTeMaTHYECKUN MAasTHUK, WJI€aJIbHbIN
NPY>KUHHBIH MasTHHK, rapMOHUYECKUE BOJIHBI, UJeaIbHBINA
KoJie0aTeNIbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIel aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTh UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTM3UPOBATh U OOBSICHATH JJIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE OJJIEKTPUYECKOM IIEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUAIbHON TEOPUU OTHOCUTEILHOCTH
DiiHIIITeNHa);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHWE  OHHINTEHHA  UIs
dboTorddexra, nepBbIil U BTOPOU MOCTyNaThl bopa, NpUHIMI COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHBI COXpPAaHEHHUs 3aps0BOrO H
MacCOBOTO YHCEJ U SHEPTUU B SIIEPHBIX PEAKIUSX, 3aKOH PAJUOAKTHBHOIO
pacmana);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJb3YySl BEIUYUHBI:
HaMpsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJSl, MarHUTHBIM MOTOK, cuia AmImepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPT S, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSI U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
Y 3apsi siApa, SHEPTUs CBSI3U SIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKAHUS  (PUBUUYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TIOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanexTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnasl saep,
raMmma-u3nydeHue saep, Gu3ndecKue MPUHITUIBI CIEKTPaIbHOTO aHan3a U
paboThI N1azepa;

OTPENEIIATh HAMpPaBJICHUE WHAYKIIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKEHHE, CO3/IaBaEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolUe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJTaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] U BeelleHHOIM;
MPOBOJIUTh HCCIICIOBAHUE 3aBUCHUMOCTEH (U3MUYECKUX BEIUYHH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTaHOBKY, (UKCUpOBaTh pe3yJdbTaThl MOJIYYEHHON  3aBUCHMOCTH



¢uznueckux BeIMYMH B BHUJE TpadukoB C Y4ETOM aOCOIMIOTHBIX
NOTPENIHOCTE  W3MEPEHHW, JellaTh  BBIBOABI IO  PE3yJIbTaTaMm
UCCJIEI0BAHNUS,

IPOBOJUTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIN METOJ W3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMITOTE3bI: MIIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIy4YE€HHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OMKCHIBATH METO/bI MOTYUYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
coOJIr01aTh MpaBuiia 6€301acHOro TPY/1a MPU IPOBEICHUN UCCIIEI0BAHNI B
pamMKax  y4yeOHOro  3KCIEpUMEHTa, MpakTUKyMa U  y4eOHo-
UCCJIEIOBATENBCKOW W IPOEKTHOM JEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTEIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pelarb pacy€THhIC 3aJayd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbI0: HAa OCHOBAaHWM AaHAJIM3a YCIOBUSA BBIOMpaTh
¢usznyeckue MOJENH, OTBEYarollue TpeOOBaHUAM 3aJaud, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpPUM
OpU  HUCIOJB30BAHUM MaTeMaTHYECKUX METOJOB pEIICHUsS 3ajad,
MPOBOJUTH PACUETHI HA OCHOBAHWU UMEIOIIUXCS JAaHHBIX, AHAITU3UPOBATh
pE3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YUYETOM IOJYYECHHBIX
pE3yNbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylolle MNPUMEHEHUs] 3HAHUW U3
pa3HbIX pa3JenoB Kypca PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI C ONIOPOil HAa U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS g OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PAOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOIIECCOB;

IPUBOIUTH MPUMEPHI BKJIaa POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JIESITEIBHOCTH YEJIOBEKa, CBSA3AHHOM C (PU3WYECKUMHU MPOILECCAMHU, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM



HAyKM U TEXHOJOTMH JJii JalbHEHIIEro pa3BUTHSA YEJIOBEUECKOIo
00I11eCTBa;

NPUMEHATH pa3jMyYHbIe CIOCOOBI pabOThl ¢ WHQPOpPMAIHEH (PUINIECKOTO
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH(DOPMALIMOHHBIE
TEXHOJOTHM JJii TIOMCKA, TepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpMAaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIH
uHpOpMallMK, MOJYYEHHOM M3 pa3IUYHbIX HMCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyr  HMH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMaLIUK;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO3HaBaTeNbHbIC YMEHHS
CaMOCTOSITENILHOTO TPUOOPETEHUS HOBBIX 3HAHUH B ITPOLIECCE BBIITOJIHEHUS
IPOEKTHBIX U Y4eOHO-HCCIIEI0BaTENbCKUX PaldoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3TMYHBIX COIMAIBHBIX POJIEH,
IUIAaHUPOBATH PA0OTy IPYIIIbI, PALIMOHATIBLHO PACHIPENEATh AeTENbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJIeKBaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiien npohecCUOHATBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO PODUIIA.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Kontpoabusbie IIpakTuueckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
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 Junamuka 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 MOJIEKYJISIPHOKMHETUYECKON TEOPUH 15 1
3.2 Tepmoaunamuka. TennoBbie MalIMHbI 20 1
33 ArperatHble cocTosiHUA BemecTBa. da3oBbie 14 |
' TIEpPEXO/IbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DJIEKTPUYECKOE MOJIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUIM 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 DJIEeKTPOHHbBIE
HanmenoBaHue pa3jiesioB U TeM ungpoBbie
Ne i/m P Kourpoubnbie IIpakTHyeckue (ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
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 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15
3 MexaHnyeckue U 3JEKTPOMarHUTHbBIE 10 |
BOJTHBI
2.4 Ornrtuka 25 1
Uroro no pazneny 60

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
Hroro no paszneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOIHOBOH Ayann3m 15

4.2 ®dusmka aroma 5

43 ®u3nKa aTOMHOTIO Spa U 3JIEMEHTAPHBIX 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. PUSHUYECKHUI MPAKTUKYM
6.1 ‘ Pu3n4eCcKuil NPAKTUKYM 16 16
Wroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15
' JeSITEIbHOCTH, TPUOOPETEHHOTO MPU
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 15
PesepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoxa Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
dwusuka — pyHAaMEHTAIFHAS HayKa O
1 1 4.09
pupoze
) Hayunslit MeTO IO3HAHUS U METOABI | 5 09
UCCIIeIOBaHMs (PU3UYECKHX SBICHUI '
OKCIEpUMEHT U TEOPUs B IPOLIECCE
3 no3HaHus npupoasl. Habmoaexnue u 1 6.09
9KCIEPUMEHT B (PU3HKE
Crioco6b1 u3MepeHus (PU3NIECKUX
4 1 11.09
BEJIMYUH
AOCOIOTHAs U OTHOCUTEIbHAS
5 MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX 1 12.09
BEJIMYUH
MonenupoBanue B ¢pusuke. Poib u mecto
6 ¢u3uky B OPMUPOBAHUHU COBPEMEHHOMN 1 12.09
Hay4YHOM KapTHUHBI MUPA, B IPAKTUYECKOU '
NEeATeIFHOCTH JIFOAeH
Mexannueckoe nBuxkenue. Cucrema
orcueTa. OTHOCUTEIBHOCTD
7 1 13.09

MEXaHHYECKOTO JBIKeHUs. [Ipsmas n
oOpaTHas 3a/1aul MEXaHUKH




10

Pangnyc-BekTop MaTepranbHON TOUKH, €ro
IIPOEKLIMU HA OCH KOOpPAMHAT.
Tpaekropust. [lepemenienue. CKopocTb.
Hx npoexnuu Ha OCH KOOpAUHAT

PaBHOMEpHOE NTPSAMOJIMHENHOE IBUKEHHUE.
['padmyeckoe onricanre paBHOMEPHOIO
MPSIMOJIMHEHHOTO JIBHXKCHHS

CroxxeHue nepeMereHnii 1 CKopocTei.
Pemenue 3amau

16.09

18.09

19.09

11

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

19.09

12

13

14

I'paduueckoe onucanue npsIMOINHENRHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

CBoOoHOE nasieHue. Y CKOpeHue
CBOOOHOTO Na/ieHusl. 3aBUCUMOCTh
KOOpJHMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHHU U UX IpapUKu

JIBi>keHue Tena, OpoIIeHHOro MO/ YoM
K TOPU30HTY

20.09

25.09

26.09

15

KpuBonuneliHoe nBuxeHue. /[Brxenne
110 OKPY>KHOCTH. YTJIOBasi U JIUHEWHAsS
ckopocts. [lepron u yacrora.
LlenTpOocTpeMUTENBHOE U TIOJTHOE
YCKOpEHHE

26.09

16

KoHnTtponbHas pabota 1o teme
"Kunematuka"

27.09




ITepsbriif 3akoH HetoToHA. THEpUMaibHBIE
cuctemsl orcuéra. [IpuHnun

17 27.09
oTHocuTenpHOoCTH I"anmnes.
HeunepuuanbHble CUCTEMBI OTCYETA

13 Cuna. PaBHozeicTBytomas cuia. Bropoit 510
3akoH HproTona. Macca

19 Bzaumopeiictue ten. Tpernit 3aKkoH 3.10
HrroTona

20 [Tpunnun cynepmno3uiuu cui. Pemenne 3.10
3a/1a4 Ha IpUMEHEeHne 3aKk0HOoB HproToHa
3aKOH BCEMUPHOIO TATOTCHHUSI.

21 OKBUBAJICHTHOCTh I'PABUTALIMOHHOMN U 4.10
WHEPTHOU MaccChl

2 Cuna TsKeCTH M YCKOpeHHe CBOOOHOTO 4.10
MmagcHus
JIBmkeHre HEOECHBIX TEJl U UX

23 HCKYCCTBEHHBIX CITyTHHMKOB. [IepBas 9.10
KOCMHYECKasi CKOpocTh. 3akoHbl Keruepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 10.10
Cuuna tpenust. [Ipupona v BUABI cui

25 TpeHus. J{BUKEHHUE B KUIKOCTH U Tas3e ¢ 10.10
Y4E€TOM CHUJIbI COTPOTUBIICHUSI CPEIBI

26 Hasnenue. 'mapocratndeckoe gaBiIeHHE. 11.10
Cwia Apxumena
AOGCOTIOTHO TBEPAOE TEIO.

27 [ToctynarenbHOE U BpamaTeabHOE 11.10

JIBIKEHHUE TBEPJIOTO Telia




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

16.10

17.10

17.10

31

32

33

KonTtponpsHast pabora o Teme
"Tunamuka. CTaTuka TBep0To Tema"

I/IMHy.TIBC MaTepI/IaJIbHOﬁ TOYKH, CUCTCMbI
MAaTCpPHAJIbHbBIX TOYCK. I_[eHTp Macce
CUCTCMbI MAaTCPHUAJIbHBIX TOYCK. TeopeMa
O IBMKCHHHU LICHTPA MacCC

I/IMHYJ'IBC CHJIbI U U3SMCHCHUC UMITYJIbCa

Tena. 3aKoH COXPAaHCHUS UMITYJIbCA.
PeaktuBHOE ABHKEHHE

18.10

18.10

23.10

34

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

24.10

35

36

37

Pemenue 3agau

Pabora cuiibl Ha MaJloM U Ha KOHEYHOM
nepemenieHuu. I'paguueckoe
npejcTaBiIeHne paboThl CHIIbL. MOIIHOCTh
CHJIBI

Kunernueckas sueprus. Teopema 00
WU3MEHEHUU KHHETUYECKON IHEPIUH
MaTepUaJIbHOU TOYKU

24.10

25.10

25.10




38

39

40

41

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

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

Yupyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepHymum 115 naeanibHON
JKUJIKOCTH

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

25.10

25.10

25.10

6.11.

42

43

44

45

Pa3BuTue npencraBieHuid 0 mpupoe
ternoTel. OcHOoBHBIE MoJiokenust MKT.
Huddysus. bpoyHoBckoe qBUKEHHE
Crpoenue ra3000pa3HbIX, )KUJIKUX U
TBEPJBIX TeJ. XapaKTep JBUKEHUS U
B3aMMOJICHCTBHSI YAaCTHI] BELLIECTBA
Macca u pazMepsl MOJIEKYI (ATOMOB).
KonunuectBo BemecTna. [locrosnnas
ABoraapo

Temmnepatypa. TerioBoe paBHOBECHE.
[[Tkana [enbcust

7.11

7.11

8.11

8.11

46
47

Pemenue 3agau

Nneanbubiil ra3. 'a30BbIe 3aKOHBI

13.11
14.11

48

VYpaBuenue Menaeneesa-Knaneiipona.
Penrenue 3anau

14.11




49

50

AOcoroTHas TeMIiepaTypa. 3aKoH
Hanprona

HSOHpOHCCCH B HACAJIbHOM ra3e€ C
IOCTOAHHBIM KOJIMYECTBOM BCIICCTBA

15.11

15.11

51

I'paduueckoe npencraBieHue
U30TIPOLIECCOB: U30TEpPMa, U30X0pa,
n3zobapa

20.11

52
53

OcnoBHoe ypaBHenne MKT

Pemenue 3amau

21.11
21.11

54

CBs13b a0COTIOTHOI TeMIepaTypbl
TEPMOJIMHAMHUYECKON CUCTEMBI CO
CpeIHEW KMHETUYECKON SHEpruen
MOCTYNATEIbHOT0 TEMJIOBOTIO ABM)KEHHUS
e€ yacTull

2211

55

56

O0001eHne U cUCTEMaTU3aLNS 3HAHUI
o teMe "OcuoBel MKT"

KonrtponsHas padora no reme "OCHOBBI
MKT"

2211

27.11

57

58

TepmoauHaMuyeckas cucreMa. 3alaHue
BHEIIHUX ycinoBul i T/ cucremsl.
Bremnne v BHyTpEeHHUE ITapaMETPBI.
[Tapamerpel T/] cuctemsl kak cpegHue
3HAYCHUS BEJINYMH, OIUCHIBAIOIINX €€ Ha
MaKpOCKOITHYECKOM YPOBHE

HyneBoe Hauano TepMOAMHAMUKHY.
Camonpou3sBoibHas penakcanus T/]
CUCTCMEI K TCIIJIOBOMY PAaBHOBCCHIO

28.11

28.11




59

60

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

VYpaBuenue Menaeneea-Knanelipona u
BBIpaXCHHE ISl BHYTPEHHEH SHEPruu

29.11

29.11

61

BrIpaxenue 111 BHyTpEeHHEH SHEPTUU
OJIHOATOMHOT'O MJI€aJIbHOIO Irasa.
KBasucrarnueckne U HECTaTUYECKHE
IIPOLIECCHI

4.12

62

DneMeHTapHas paboTa B TEPMOJIMHAMUKE.

Brraucnenue paboTsl o rpaduky
npouecca Ha pV-nuarpamMmme

5.12

63

64

65

Tennonepenava kak crocod U3MEHEHUS
BHyTpeHHel sHeprun T/l cuctemsl 6e3
COBEpIUIEHUSI paObOTHI

KoHnBekuus, TenaonpoBOAHOCTb,
U3JIy4YEHHUE

KonmmaectBo TennoTel. TemIoéMKOCTE
Tea. Y IeIbHas U MOJIsIpHas
TEIIOEMKOCTH BeIlllecTBa. Y IeIbHas
TEIUIOTa CroOpaHus TOIUIMBA

5.12

6.12

6.12

66

Pacuér konuyecTBa TEMIOTHI IPH
TeIioneperaye

11.12

67

68

[Tonsitne 06 aguabaTHOM TMpoOIIECCE.
I1epBbIil 3aKOH TEPMOJAMHAMUKH
KomnuectBo TemnoTsl 1 paboTa Kak MephbI
U3MEHEHUS BHYTpeHHeH sHepruu T/1
CUCTEMBI

12.12

12.12




69

70

71

BTopoii 3aKk0H TepMOJMHAMUKH JJIS
PAaBHOBECHBIX M HEPABHOBECHBIX
nporeccoB. HeoOpaTumMocTh MPUPOAHBIX
MPOIIECCOB

[TpuHIIUTIBI TEHCTBUS TEIUIOBBIX MAIIIHH.
KIIJI

MakcumanbsHoe 3nauenue KITM. I{ukn
Kapno

13.12

13.12

18.12

72

73

74

Pemenue 3amau

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

Pemenue 3agau

19.12

19.12

20.12

75

76

O00011IeHNE U CUCTEMATU3AIHS 3HAHUN
no teme "Tepmonunamuka. TernoBbie
MAaInuHb!"

KonTponbHas pabota mo Teme
"Tepmonunamuka. TeniaoBble MalIUHbL"

20.12

25.12

77

[TapooOpa3zoBanue u KOHICHCAIIHSL.
Hcnapenue u kurieHue. Y aenbHas
TEII0Ta MapooOpPa30BaAHUS

26.12

78

HachbliieHHbIC 1 HEHACHIIIICHHBIC TTAPhI.
KauecTBeHHast 3aBUCMOCTD TJIOTHOCTH H
JIABJICHUS HACBIIIIEHHOTO Mapa OT
TEMITEPaTypbl, UX HE3aBUCHMOCTh OT
00BEMa HACKIIIEHHOTO Tapa.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT
JIABIICHUS B KHJIKOCTH

26.12




BnaxxnocTts Bo3myxa. AGCOMIOTHAS U

79 27.12
OTHOCHTEJIbHAS BIIAYKHOCTb

80 Penrtenue 3amau 27.12
Teépnoe Teno. Kpucramnmueckue u

81 amop(HbIe Tera. AHU30TPOIUS CBOMCTB 9.01
KpHUCTAJIJIOB

2 [InaBrnenue u kpuctamuuzanus. Y genpHas 9.01
temiora miasienus. Cyoaumanus '
Hedbopmaruu TBEpAOTO Tena. PacTskeHnue

83 u cxarue. Casur. Moayine FOnra. [Ipenen 10.01
yrnpyrux aedopmaruii
TennoBoe paciIMpeHne KUIKOCTEN U

84 TBEPABIX T€I. AHTAPMOHU3M TEIIJIOBBIX 10.01
KoJIe0aHUi YacTHIl BEIIeCTBa
[Ipeo6pa3oBanue sHEPrUU B Pa30BbIX

85 15.01
nepexonax

86 YpaBHeHHe TEIMI0BOro OanaHca 16.01

87 Pemenue 3amau 16.01
[ToBepxHOCTHOE HATSKEHHE.

28 Kanunnspueie sBrnenus. J[aBnenue moj 17.01
UCKPHUBIICHHOH IMTOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlamnaca
O06o0011eHe U cucTeMaTU3alus 3HAaHUN

89 10 TeMe "ArperaTHble COCTOSIHUS 17.01
BeniecTBa. Pa3zoBbie epexoab!”
KoHnTtponbHas pabota 1o Teme

90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. 22.01

®da30BbIe 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
3apsaaa

BsaumoneiictBue 3apsinoB. Toueunsie
3apsiabl. 3akoH Kynona

23.01

23.01

24.01

94

95

96

Pemenue 3amau

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

Hanpssk€HHOCTB JIEKTPUYECKOTO MOJIS.
[TpoOusIii 3apsia. JInHuM HanpsKEHHOCTH
9JIEKTpUUECKOro nojst. OgHOpoaHOE
JJIEKTPUYECKOE T10JIE

24.01

29.01

30.01

97

[ToTeHIIMambHOCTH JIEKTPOCTATUUECKOTO
noJiga. Pa3HoCTh NOTEHIMAIOB U
HaIpsiKEeHUE

30.01

98

99

100

IToTenumanbHas SHEPTUs 3apsiia B
JNEKTPOCTaTHYECKOM Mone. [lorennnan
JNEKTPOCTATHYECKOTO MO

CBs13b HANPSHKEHHOCTH TOJISI U PA3HOCTHU

MOTEHIINAJIOB JIJISI 3JIEKTPOCTATUYECKOTO

OIS

[IpuHIMI Cynepno3uiuu dNEKTPUIECKUX
oJIeH

31.01

31.01

5.02

101

Penrenue 3anau

6.02




[Tone Toueunoro 3apsna. [Tone

102 . 6.02
PaBHOMEPHO 3apsKEHHOU cepsr
[Tosie paBHOMEPHO 3apsHKEHHOTO 1O
103 00bémy mrapa. [Tose paBHOMEpHO 7.02
3apsHKEHHON OCCKOHEYHOM TIIOCKOCTH
[IpoBOAHMKY B 3EKTPOCTATUUECKOM
104 P P 7.02
noJie. Y CJI0OBHE paBHOBECHS 3apsI0B
WAJICKTPUKU Y TTOJTYITPOBOTHUKH B
los ~AwoneKI YHPOBOA 12.02
AIEKTPOCTATUUECKOM I10JIe
Konnencarop. D51eKTpoEMKOCTh
106 KOHJIEHCATOPa. DIIEKTPOEMKOCTh 13.02
IUIOCKOTO KOH/IEHCATOopa
[TapamiensHOE coeTMHEHNE
107 P 8 13.02
KOHJIEHCAaTOPOB
[TocnenoBarenbHOE COETMHEHUE
108 ! 8 14.02
KOHJIEHCATOPOB
109 OHeprus 3apsHKEHHOT0 KOHIEHCATopa 14.02
110 Pemenue 3agau 19.02
BIDKEHUE 3apsKEHHOW YacTHIIbI B
111 A P 5 20.02
OJIHOPOJIHOM 3JIEKTPUUECKOM T10JIe
112 Pemenne 3amau 20.02
O06o0menre u cucTeMaTr3aIus 3HaHUIA
113 e i 21.02
1o TeMe "DIIEKTPUUYECKOE MOJIe
KonTpomnpHas pabota mo Teme
114 OHTP P ! 21.02
DIIEKTPUUYECKOE TT0JIE
Cwuita Toka. [TocTOsIHHBIN TOK. Y CIOBHS
115 CYIIECTBOBAHUS MOCTOSIHHOTO 26.02

SJICKTPHUYCCKOI'O TOKA




116 Ucrounuku Toka. Hanpsoxkenne u 3/1C 27.02
3akon Oma JjIs y4acTKa ICIIH.

117 AL YAAeTIA T 27.02
DIIEKTPUUECKOE CONTPOTHUBIICHUE
3aBUCUMOCTb COIIPOTUBIICHUS

118 OJIHOPOAHOI'0 IIPOBOJIHUKA OT €T0 JIIMHbI 28.02
Y TUIOLIAH TOTIEPEYHOTO CEUCHUS
VY enpHO€E CONPOTUBIIEHNE BEIIECTBA.

119 A P B 28.02
Pemenne 3amau
ITocnenoBarenspHOE, MapauIeNbLHOE,

120 A P 4.03
CMEIIaHHOE COCTUHEHNE ITPOBOIHUKOB

121 Pacuér pa3BeTBIEHHBIX IEKTPUUECKUX 503
nerneii. [Ipasuna Kupxroga '

122 Pemenue 3amau 5.03
Pabota anexTpuueckoro Toka. 3akoH

123 6.03
Jxoyns —Jlenna

124 Pemenne 3amau 6.03
MomHOCTh 3JEKTPUYECKOTO TOKA.

125 TenmoBas MOIIHOCTB, BeIACIIEMAs Ha 11.03
pe3ucrope

126 Pemenue 3agau 12.03
9J1C u BHyTpEHHEE COIIPOTHUBIICHHUE

127 A yiP P 12.03
HCTOYHHKA TOKAa
3akoH Oma i1 TTOJIHOM (3aMKHYTOH

128 A (3aMKHYTOH) 13.03
ANEKTPUUECKON 1enH

129 Pemenue 3agau 13.03

130 MoniHoCTh UCTOUYHHNKA TOKA 18.03

131 KopoTtkoe 3ambikaHue 19.03




132 Konpaencarop B 1ienu nocTOSHHOTO TOKA 19.03

133 Pemenue 3anau 20.03
Penrenue 3amaud mo treMe "IlocTOAHHBINI

134 . 20.03
IIEKTPUYECKUI TOK

135 Penrenue 3anaud mo treMe "IlocTOAHHBIN 104
AJIEKTPUYECKUM TOK" 0
Pemenue 3anay no teme "IloctosiHHBIN

136 . 2.04
AIIEKTPUYECKUI TOK
O06o0011eHre U cucTeMaTu3alus 3HaHUN

137 1o TeMe "[10CTOSIHHBIN 1eKTpUYecKuit 2.04
TOK"

138 KonrponbHas pabora no reme 3.04
"ITocTOSITHHBIN NEKTPUYECKUH TOK"
DnexTpuueckas MpoBOAUMOCTh

139 Pa3IMYHBIX BELIECTB. DJIEKTPUUECKUN TOK 3.04
B MeTayax. CBepXnpoBOIUMOCTb
DNEKTPUUECKUN TOK B pacTBOPax U

140 pacriaBax 3JIEKTPOJIUTOB. 3aKOHBI 8.04
@apanest 1S JIEKTPOIU3a

141 DnexkTpuueckui Tok B razax. [lnaszma 9.04

142 DIIEKTPUYECKUI TOK B BaKyyMe. 9.04
BakyymHble mpuGopsl '

143 DIIEKTPUYECKHI TOK B IIOJYIIPOBOJHUKAX 10.04

144 [TomynpoBoiHUKOBBIE TPUOOPHI 10.04
Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3MepeHune cuibl TOKa U HApsHKEHUS B

145 15.04

IeTIN TIOCTOSTHHOTO TOKA ITPH OMOIIN
AHaJIOTOBBIX U IU(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 JBUKEHHUS C
LEJIbI0 ONIPEAEIICHUS MTHOBEHHOM
ckopoctH"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenune ycKkopeHus npu
PSIMOJIMHEHHOM PaBHOYCKOPEHHOM
IBIOKEHUHU 110 HAKJIOHHOM IUI0CKOCTH"
win "HccnenoBanue 3aBUCUMOCTH ITYTH
OT BpEMEHH IPU PABHOYCKOPEHHOM
IBHKeHUH"

16.04

16.04

148

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

17.04

149

Pu3NYeCKU IPAKTUKYM I10 TEME
"N3yueHne nBUKEHN Tea 1o
OKPY’KHOCTH C IIOCTOSIHHOM 11O MOJYJTO
ckopoctbro" min "HccnenoBanue
3aBUCUMOCTH II€pHoa o0palieHus
KOHHYECKOI'0 MAasITHUKA OT €TI0
napamMeTpos”

17.04

150

DuU3NYeCKUi MPAKTUKYM 110 TEME
"NU3Mepenne paBHOJAEHCTBYIOIIEH CHUJTBI

22.04




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

151

DuU3nYECKUi MPAKTUKYM 10 TEME
"HccnenoBaHue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOZHUKAIOUIUX B MPYKUHE U
pe3nHOBOM 00Opasiie, OT ux aegopmanuu’
win "M3yuenue IBUKEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTHIO, IEPEKUHYTOM uepes

JIErkuii 0J10K"

23.04

152

153

Pu3n4ecKuil IPAKTUKYM 110 TEME
"U3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YIIIOBOT0 KO3 uirenTa
3aBucumoctd Frp(N)" unu
"HccnenoBanue ABMXKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH € TIEPEMEHHBIM
ko3 duurentom Tperus” unm "MU3yuenue
JBUKEHMSI Tpy3a Ha Bally C TpeHUEM"

Pu3nYeCcKUui IPAKTUKYM 110 TEME
"HccnenoBaHue yclOBUN pPaBHOBECHUS
TBEPAOTO TeJIA, UMEIOILETO OCh
BpaieHus" i "KoHnctpyupoBanue
KPOHILITEHHOB U Pacy€T CUJl ynpyroctu"
iy "M3ydeHne ycTOW4MBOCTH TBEPAOTO
TeJla, UMEIOLIEro TUIO0Ia/lb OMOphI"

23.04

24.04

154

Du3NYEeCKU IPAKTUKYM 110 TEME
"M3MepeHune UMITyJIbca Tena Mo

24.04




TOopMO3HOMY IyTu" unu "N3mepenue
CHUJIBI TSITU, CKOPOCTH MOJIETN
AIIEKTPOMOOWIISI U MOIIIHOCTH CHJIBI TSITH"
win "CpaBHEHHE U3MEHEHMS UMITYJIbCA
TeJa C UMITYJIbCOM CHJIBI" WIIH
"HccnenoBanue coxpaHeHHs] UMITYJIbCa
IIpU YIIPYrOM B3aUMOJICUCTBUU" WU
"M3MepeHre KWHETUYECKOM SHEPTUn Tella
110 TOPMO3HOMY ITyTH"

155

156

Pu3n4eCKul NPAKTUKYM 110 TEME
"H3yueHne n30TepMHUECKOro Mpolecca
(peKOMEH0BaHO UCIOIb30BAHUE
rdpoBoii 1aboparopun)" wiu
"HM3y4eHne n30XO0pHOro mpouecca” uin
"N3yuenune nzobapHoro mporecca’ uiu
"IIpoBepka ypaBHEHUs COCTOSTHUS"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue yaenpHo# TernnoéMkocTu"
w "HMccnenosanue mpouecca OCThIBaHMS
Bemectsa" win "MccienoBanue
aguabatHoro nporecca” win "U3ydenune
B3aMMOCBSI3H SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIIEpaTypbl KAIICHUS )KUIKOCTEH"

29.04

30.04

157

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3yueHne 3aKOHOMEPHOCTEN UCTTapEHUS
xuakocteil" wim "M3Mepenne yenbHou
TEIJIOTHI IIJIaBJIEHUS JIbJ1a" WIN
"M3y4yeHne CBOICTB HACHIIIEHHBIX apoB"

30.04




158

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

DuU3nYeCKU MPAKTUKYM 110 TEME
"HaGnronenue npeBpalieHus SJHEpruu
3apsKEHHOr0 KOHEHCATOpa B YHEPTHIO
u3nyyeHus ceeroauona” niam "Mzydenue
IIPOTEKaHUs TOKA B LIEIIH, COJEpIKalLeH
KoHAeHcarop" uinu "Pacnipenenenue
pPa3HOCTH MOTEHIIUATIOB (HAMPSKEHUs )
IIPU [OCJIEIOBATEIHLHOM COEIMHEHUHN
KOHJICHCATOPOB"

6.05

159

160

161

Pu3nYecKuil IPAKTUKYM 110 TEME
"HccnenoBanne cMEUIaHHOTO COEIMHEHUS
pesuctopoB" wnu "M3Mepenne yneapHoro
COIPOTHBIIEHUS IPOBOJHUKOB" WK
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA

OT HAIIPSAKCHUS IJIS JIaMIIbI HakaJauBaHUs'

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Habmroienue snexkrponuza’ uiu
"N3mepenue 3apsiaa 0JJHOBAJIEHTHOTO
nona" win "McclnenoBanue 3aBUCHMOCTH
CONPOTHUBIICHUS TEPMOPE3UCTOPA OT
teMriepaTypbl” uiau "CHATHE BOJBT-
aMIIEpHOM XapaKTepUCTUKH naroaa"
PesepBHeiit ypok. O6001ICHHE U
CHCTEeMAaTU3alMs 3HAHUH 110 TeMe
"Kunemaruka"

7.05

7.05

8.05




162

163

164

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

PesepBHbIil ypok. O0001ICHHE U
CHCTEMATHU3aIMs 3HAHUH 10 TEME
"CraTuka TBEp0ro Tea”

Peseprublit ypok. O60011eHUE U
CUCTEeMaTH3allusl 3HAaHHUH 110 TeMe
"3aKOHBI COXpaHEHUSI B MEXaHUKe"

8.05

13.05

14.05

165

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

14.05

166

167

168

169

PeseprubIit ypok. O600111eHIE U
cHCTEMaTHU3alMs 3HaHUH 110 TEME
"Tepmonunamuka. TeniaoBbie MalTuHbI"

PesepBHriit ypok. O60011IeHNE U
CHCTEMaTH3aIHs 3HAaHUH 110 TeMe
"ArperaTHble COCTOSIHHSI BEILIECTBA.
®da3oBkle nepexoab”

PesepBHelit ypok. O60011ICHHE U
cUCTEeMaTH3allHs 3HAaHUH 10 TeMe
"OnekTpuueckoe nose"

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

15.05

15.05

20.05

21.05




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

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

21.05
22.05
22.05




11 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne ara ugposbie
/i Tema ypoka Beero Kourpoubnbie IIpakTHyeckue f:syqe}mﬂ :)16[()!;[;033Te.111,ﬂme
padoThI padoThI pecypenr
B3aumopeiicTBue noCTOSIHHBIX MarHUTOB
1 Y POBOJHUKOB ¢ TOKOM. MarHuTHOE 1 3.09
none. ['unore3a Amiepa
Bexrop MaruuTHOM nHAYKmu. IIpuHmmn
2 CyNEPHO3UIIMU MATHUTHBIX MOJed. JInHun 1 4.09
MarHuTHON MHIYKIIMH
3 MarauTtHoe 1nose NpoBOJHUKA C TOKOM. | 209
OmneIT OpcTena '
Cuna Amnepa, €€ HanpaBJIEHUE U MOAYIIb 1 9.09
5 Pemenue 3amau 1 10.09
6 IIpumenenue 3akoHa Amnepa. | 10.09
DneKTpou3MepHUTeIbHbIE TPUOOPHI '
Cuna JlopeHua, e€ HanpaBiieHUE U
7 MOJYJIb. JIBUKEHHE 3apsSKEHHON YaCTUIIbI 1 11.09
B OJIHOPOJHOM MarHUTHOM I10JI€
Pemrenue 3agau 1 14.09
PaGora cunel JlopeHniia 1 16.09
10 Pemrenue 3agau 1 17.09
1 MarauTtHoe 1ose B BEHIECTBE. |
deppoMarHeTUKy, rapa- U JuaMarHeTUKU 17.09
12 OcHoOBHBIE CBOMCTBa (heppPOMarHEeTUKOB. | 18.09
[Ipumenenue peppOMarHeTHKOB '




Pemrenue 3agad mo reMe "MarauTtHoe

13 g 21.09
oJje
Pemrenue 3agad mo reMe "MarauTtHoe

14 " 21.09
noJie

15 SIBNEeHME NEKTPOMArHUTHOW WHTYKITHH. 23.09
[ToTok BeKTOpa MAarHUTHOM MHIYKLIMU '

16 OJC unnykunu 24.09
3aK0H IIEKTPOMArHUTHON UH 15071

17 P AYKI 24.09
®apanes
Buxpesoe anekrpuueckoe none. Toku

18 24.09
dyko
9J1C un WU B IBMKYIIUXCS

19 A AV g ym 25.09
MIPOBOAHHUKAX

20 Pemenue 3amau 28.09

21 [IpaBuno Jlenna 30.09

2 NunyktuBHOCTH. Karymka 1.10
WHIYKTUBHOCTH B IIETIH MTOCTOSIHHOTO TOKa '
SIBnenue camonH nn. DJ1C

23 Ay, 1 1.10
CaMOWHTyKITHH

24 DHeprus MarHUTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0Jjie

25 Pemenue 3agau

26 O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
TeMme "DnekTpoarHamMuka”

7 KonTponbHas pabota mo Teme

"OnexkTpoauHaMuka"




KoneobarensHas cucrema. CBOOOIHEIE

28 kosiebOanus. ['apMoHnYecKue KoieOaHus

29 Kunemarnyeckoe u AMHAMUYECKOE
OIMCaHue KOJIeOaTeIbHbIX JBUKCHUM
DHepreTudeckoe onucanue. BeiBos
JTUHAMHYECKOTO OMUCAHUS

30 rapMOHUYECKHUX KOJIeOaHUMN U3 UX
SHEPreTHYECKOro U KHHEMaTHYeCKOT 0
OTMHCAHUSA

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

32 MaTeMaTU4eCcKoro MasiTHuka. [lepruon
CBOOO/IHBIX KOJIEOaHU TIPY>KUHHOTO
MasITHUKA

3 3aryxaromue KoneOaHus. BeiHyXIeHHBIC
kosebanus. Pezonanc

34 ABTOKOJICOaHUS

35 Pemenue 3anau
VYpoxk-koHpepenuus "MexaHnueckue

36 KoJie0aHUs B MY3bIKAIbHBIX
MHCTpyMEHTax"

37 O06001eHre U cucTeMaTU3aIys 3HaHUH 110
Teme "MexaHndeckue Kojaeobanus"

18 DNEeKTPOMArHUTHBIE KOJIEOAHMUS.

KonebaTenpHbI KOHTYD




®opmyna Tomcona. CBsI3b aMITUTYAbI

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

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

41 KoseOaHus. BeiHyX/1eHHbIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

4 IIepemenHsb1i TOK. Pezucrop u
KOHJICHCATOP B LIENIU IEPEMEHHOT0 TOKa

43 Karyiika MHIyKTHUBHOCTH B LIETIN
IIEPEMEHHOT0 TOKa

44 3akon OMa 1st SJIEKTPUUYECKOH 1Ienu
IIEPEMEHHOT0 TOKa
MOoMmHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JIEUCTBYIOIIECE 3HAUCHUE
CHJIBI TOKA U HapPsKEHUs

46 Pe3oHaHC B 251€KTpUYECKOH 1ETH

47 Pemenne 3anau
WneanbHblif TpanchopmaTop.

48 [TpouzBoacTBO, Mepenaya U MoTpedIeHNE
JIEKTPUUYECKON IHEPTUN
DKOJIOTHYECKHE PUCKU IIPU TPOU3BOJCTBE

49 anexkTposHepruu. Kynerypa
UCIIOJIb30BaHUs MIEKTPOIHEPTUHU B
MOBCEIHEBHOMN KU3HU

50 Pemenue 3amau

51 Pemenue 3amau




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
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl

57 Permrenue 3amau

53 DNeKTpOMarHuTHbIC BOJHBI. M3mydyeHne
3JIEKTPOMArHUTHBIX BOJIH

59 DHeprust IEKTPOMArHUTHBIX BOJIH.
CBoiicTBa 2JIEKTPOMArHUTHBIX BOJTH
[Tkana 3eKTpOMarHUTHBIX BOJIH.

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

61 Paguonoxanus. DIeKTpOMarHuTHOE
3arps3HEHUE OKpYXKaroleil cpeibl

& KonTponbhas pabota no teme
"Konebanus u BoTHBI"

63 Caert. 3aKOH MPSIMOJIMHEHHOTO
pacrpocTpaHeHHs CBETa

64 Pemienue 3a1a4 Ha MpUMEHEHHUE 3aKOHA
NPSIMOJIMHEIHOTO pacpOCTPaHEHHs CBETa

65 Ortpaxenue cBera. [nockoe 3epkaino.

Cdepuueckoe 3epkano




[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN [MOKA3aTEIIb

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

67 Pewrenue 3a1au Ha npUMEHEHUE 3aKOHOB
OTpaXKEHHUS U IPEJIOMJICHUS CBETA

63 Xon nydeit B mpusme. Jlucnepceus certa.
CrnoxxHblid cocTaB Oenoro cera. L{Bet

69 JInH3bl. @OKYCHOE pacCTOSIHUE U
OINITUYECKAs CHJIA JIMH3bI

70 [TocTpoenue n300paXkeHl B TNH3AX U UX
cUCTEMAax. Y BEJIMYECHHE JINH3BI
Pemenue 3ana4y Ha mocTpoeHMe

71 1300pakeHHi, OTy4aeMbIX C TOMOILBIO
JIVH3

72 ['a3 xak ontuyeckas cucrema

73 Pemenue 3anau. [Ipenensl npuMEHUMOCTH
TrEOMETPUUYECKOM ONTUKU

74 CkopocTb cBeTa U METO/IBI €€ U3MEPEHUS

75 Jucnepcus cseta

76 Wntepdepennus ceera

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

78 Pemrenue 3anau

79 [Ipumenenue nnTeppepeHun

80 Judpakius cBeTa




Judpakuronnas pemérka. Y cioBHe

81 HaOJI0ICHNUS TJIABHBIX MAKCHMYMOB

82 Pemrenue 3amau

23 ITonepeyHOCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

84 Pemrenue 3amau

85 CBeToBbI€ ABJICHUS B IPUPOJIE

26 O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 1o
teMe "Onruka”

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

88 MEXaHHUKH. 3aKOHBI IEKTPOJIUHAMUKH U
MIPUHIIMIT OTHOCUTENIBHOCTH

29 ITocTynatel cieruanbHOU TEOPUU
OTHOCHUTEIIBHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON MHTEPBAJ.
[IpeobpaszoBanus Jlopenma. Ycnosue

90 NPUIMHHOCTH. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJIEHNE BPEMEHU
U COKpAIIEHUE JITMHBI

01 OHeprust ¥ UMIYJIbC PENSTUBACTCKON
YaCTHILIBI
CBs13b MacChl € YHEPTUEH U UMITYJIBCOM

92 PENATUBUCTCKOM YaCTULIBI. DHEPTHS
MTOKOS

93 PaBHOBeCHOE TENIIOBOE U3ITyYEHHE

94 3akoH cMemennsa BiHa

95

T'unmoreza M. ITlinanka o kBaHTax. @OTOHBI




96

DHeprus U UMMIyibc poToHa

®otordpdext. Onpitet A. I'. Cronerosa.

o7 3akonbl Gpororpdekra
VYpaBueHnue DitHmITeHA 715

98 dororddekra. "Kpacnas rpanumna"
dororddekra

99 JaBnenue cera. Onwithl [1. H. JIeOeneBa

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

101 Bpoiinist u pa3mMepsl 00J1aCTH JIOKATH3AIHH
JBHKYILEUCS] YaCTULIBI

102 KopnyckynsipHO-BOTHOBOM yallu3m

103 Judpakuus >IeKTpOHOB Ha KPUCTAIIIAX
Crenunduka usmMepeHuit B MUKPOMUDPE.

104 CooTHolIeHNs HEOTPEeAENEHHOCTEN
I'eitzenbepra

105 Pemenue rpaduyeckux 3anau

106 Pemenue pacu€THbIX 3a1a4
KonrtponbHas padora no remam: "OCHOBBI

107 CTO", "KopmycKyasspHO-BOJIHOBOM
ayanuzm"
OMBITHI IO UCCIIETIOBAHUIO CTPOCHUS

108 aroma. [ImanerapHas mozaens aTroma
Pesepdopaa

109 [Toctynatel bopa

110 Bunel criektpoB. CriekTp ypoBHER

SHEPruM aToMa BOJ0poa




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 paIMOAKTUBHOT'O pacraja.
CBoiicTBa HOHH3UPYIOIIETO U3TyUCHHUS.
Bnusinue pagqroakTUBHOCTH Ha )KUBbIE
opranu3msl. [lozumerpus

OHeprus CBA3M HYKJIOHOB B S7pe.
Snepusle cuibl. Jledekt maccsl sipa.
SAnepHsle peakuuu. S nepHple peakTophl.
[TpobGnemsl ynpaBiasieMoro TepMOsIEpHOTO
CHHTE3a. DKOJIOTUYECKUE ACTIEKThI
pa3BUTHSA AIEPHONU SHEPTETUKHU

Mertoasbl perucTpaluuy U UCCIEI0BAHUS
3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bbaprionbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHON MOAEINH.
KBapk-ritooHHast MoJieb aipOHOB

117

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

118

Oransl pa3BUTUS ACTPOHOMHUU. 3HAUECHUE
aCTPOHOMUHU




119

120

121

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU JTsSI
00BSICHEHUS IPUPOJIBI KOCMUYECKHIX
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. Comnaite. ConHeuHas
AKTHUBHOCTB. I/ICTO‘-IHI/IK 3HepFI/II/I COJIHIIa nu
3BE3]

123

124

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTHKU.
Jlnarpamma "crieKTpajbHBIN Kjlacc —
CBETUMOCTB"

3Be3,I[LI IJIaBHOM IIOCIEA0BATEIbHOCTH

125

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

126

Mnuneunsiii [1yte — Hama ['anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B sApax
TITAKTUK

127

Bcenennas. Paciimpenne Beenennoid.
3akon Xa66mna. Teopus bombiioro B3peiBa.
PennkroBoe uznyuenue

128

MacmraGHast ctpykTypa Beenennoii.
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
JENCTBUSI TIOCTOSTHHOTO MarHuTa Ha paMKy
¢ TokoM"

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

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
ANEKTPOMAarHUTHOM MHIAYKIMH" WIIN
"OnpeneneHne HHAYKIIMH BUXPEBOTO
MarHMTHOTO Mojs"

Pu3NYECKUl IPAKTUKYM 110 TEME
"UccnenoBanue sIBICHUS CAMOUHTYKIIUH"
win "COopka MOJIETH 3JIEKTPOMAarHUTHOTO
reHeparopa"

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




135

136

137

138

DU3NYECKUI TPAKTUKYM I10 TEME
"IIpeoOpa3oBanue SHEPTHH B IPY>KUHHOM
MasTHHUKE"

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

dusnuecKuil NpakTUKYM 10 TeMe
"N3yueHue napameTpoB 3BYKOBOW BOJIHBI"

@uU3NYECKUN IPAKTUKYM 110 TEME
"N3mepeHune nokasaTeiis IpeJoMICHUs
crexna" win "[lomyuenue n3oopaxeHus 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
(hOKYCHOT'O PACCTOSHUS PACCEUBAIOLINX
auH3"

Pu3nYECKUl IPAKTUKYM 110 TEME
"Habmronenue nudpakiuu,
uHTEepEpEeHIINH U TOISIpU3aIK cBeTa"

141

@u3nYeCcKUil NPAKTUKYM IO TEME
"OnpeneneHre UMIyJabca U YHEPTUA
PENATUBUCTCKUX YacTuUll (110
doTorpadusiM TPEKOB 3apHKEHHBIX
YacCTHUIl B MArHUTHOM moJie)"




142

DU3NYECKUI TPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM 1nanka Ha
ocHOBe uccienoBanus Gporordpdexra” unm
"HccnenoBanue 3aBUCMMOCTH CUIIBI TOKA
Yyepe3 CBETOAMO/] OT HaTpsKeHus"

143

144

145

146

DU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOI'0 BOAOPOJa U U3MEpPEHUE
noctostHHOM Punbepra"

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

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmronenust 3BE31HOr0 HEOa
HEBOOPYKEHHBIM I'JIa30M C
HCIIOIb30BaHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH JUIS ONIPEECIICHUS
MMOJIOKEHUS HeOECHBIX 00LEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHbBIE CO3BE3US
CeBepHOro nojymapus u sipkue 3BE31b1"
win "Habmonenus B Teneckon JIyHsl,
IUJIAHET, TYMAHHOCTEMN U 3BE3IHBIX
CKOILICHMIt"

O0o001IeHrEe U CHCTEMATH3alNs 3HAHUIA.

Ponb ¢pu3uku 1 acTpOHOMHHU B
3KOHOMHYECKOM, TEXHOJIOTHUYSCKOM,
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COIIMAIBHOM M ATUYECKOH chepax
JeSTeTbHOCTH YeJIOBEKa

O060061eHre U cucTeMaTu3alus 3HaHUH.
Ponb 1 MecTo pU3MKHM U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

148

149

O0o0011IeHrEe U CHCTEMATHU3aLNs 3HAHUIA.
Poins pusmdeckoii Teopun B
(hopMHUPOBAHKH MPEACTABICHUH O
(hU3UYECKOI KapTHHE MUPA, MECTO
(bu3nuecKoil KapTUHBI MUpa B OOIIEM PSIAY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE

O0001IeHrEe U cUCTEMATH3alMs 3HAHUH 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

O060061eHre U cucTeMaTU3alus 3HaHUu# 110
TeMe "3aKOHbI COXpaHEHUsI B MeXaHHUKe"

O00011IeHIE U CUCTEMATHU3AIMs 3HAHUN 110
Teme "OCHOBBI MOJIEKYJISIPHO-
KHMHETH4ECKOU Teopun”

O00011IeH1E U CUCTEMATHU3ALMs 3HAHUN 110
teme "Tepmoaunamuka. TernoBbie
MaIIuHaer"
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O060011eHrEe ¥ cucTeEMaTH3alus 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
®da3oBbIe nIepexoab"

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

158

O06o0mieHne 1 cucTeMaTU3alys 3HaHUH 110
teMe "[locTosHHBIN 2neKTpUuyecKuil 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
cHCTeMaTH3alis 3HaHUH 110 TEME
"DJeKTpOMarHuTHas UHIyKIus"

162

163

164

165

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

PesepBHeliit ypok. O60011IeHNE U
CHCTEMaTHU3allUs 3HAHHI TI0 TeMe

"JJIeKTpOMarHuTHhIE KoJieOaHus'

PezepBHblit ypok. O6o01IeHNE U
CHCTeMaTH3alus 3HaHUH 10 TeMe
"MexaHUYeCKUE U IIeKTPOMArHUTHBIC
BOJIHBI"

PesepBHelIit ypok. O6001ICHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"Onruka"
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PesepBHbIil ypok. O6001IeHIE 1
CUCTEeMAaTH3aIMsl 3HAHHUH 110 TeMe
"OcHossl CTO"

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

PesepBHeIil ypok. O000IICHHE 1
cucTeMarusanus 3Hagui mo teMe "dusuka
aroma"
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PesepBHeIil ypok. O000IICHHE 1
cUCTEMAaTHU3ansI 3HaHu| 110 Teme "Pusuka
ATOMHOTO sI/Ipa U JIIEMEHTapHBIX YacTuil"

170

PesepubIil ypok. O6006111eHIE 1
CHCTEeMaTHU3alus 3HAaHUIA TI0 TeMe
"OnemeHTh! acTpopu3uKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®dusuka. Mexanuka, 10 kmacc/ Maxumes I'.51., Cunasaxo A.3., O0mecTBO ¢
OTPaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY»; AKIIMOHEPHOE 00I1IECTBO
«M3marensctBO «IIpocBemenue»

» ®usuka. MonekymnspHas ¢pusuka. Tepmonunamuka, 10 knace/ Mskumes I'.51.,
CunsikoB A.3., O01IeCTBO ¢ OTPaHUYEHHOM OTBETCTBEHHOCTHIO «[IPODAY;
AxkrmonepHoe o6mectBo «M3aarenbetBo «lIpocBemenne»

» duzuka. Ontuka. KBanrosas ¢usuka, 11 knace/ Mskumes I'.5., Cunskos A.3.,
OO0111€CTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «IPODA»; AKIMOHEpHOE
obmectBo «M3naTenscTBO «IIpocBeiienne»

» Guszuka. Dnekrpoaunamuka, 10-11 kimacesl/ Msikuties I'.41., Cunsikos A.3.,
OO0111eCTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEpHOE
obmectBo «M3aatenbcTBo «IIpocBemenner

http://teach-shzz.narod.ru

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

denepanbHas pabouas nmporpamma cpeaHero oomiero oopazoBanus. 10-11
KJ1acchl. YTiayOseHHbli ypoBeHb. MockBa 2023 ron
http://school-collection.edu.ru

http://fcior.edu.ru

http://experiment.edu.ru



http://college.ru/fizika/

https://www.yaklass.ru/p/fizika

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/

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