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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TOJIOKCHHWM W TPeOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIXx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpamMmbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro npeamera «Pusuka» B 00pa3oBaTeNbHBIX OPraHU3AIMIX
Poccuiickoii @enepanuu, peaau3yolnX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIBbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4eOHOro mpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3EH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0Yy4YaroIIHUXCH.
[IporpamMma 1o ¢u3uke AaéT MpeACTaBICHHE O LEIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3ydyenue kypca (U3MKH YriIyOJIEHHOTO YpPOBHS MO3BOJSIET PEaU30BaAThH
3aa4i MPO(PECCHOHATBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM NS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYalbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OOy4aroluMcsi, KOTOpble HEOOXOAMMBI JJIsi NPOAODKEHHs 0O0pa3oBaHUS B
opraHu3anusx mnpodecCUOHAaTBLHOTO O00pa3oBaHus MO Pa3TUYHBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensiroTcs miaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (u3MKM Ha YypoOBHE cpeaHero oOiiero oOpa3oBaHUs: JUYHOCTHBIE,
MeTanpeJMEeTHbIe, TpeaMeTHole (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/IOJIOTUYECKON OCHOBOW il pa3pabOTKu TpeOOBaHUM K JTUYHOCTHBIM,
METanpeMETHBIM U TPEAMETHBIM pe3yJbTaTaM OOyUYaloIIUXCsl, OCBOMBIIHNX
nporpaMmmy 1o (pu3nke Ha YpOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriayOJEHHOM
YPOBHE, SIBIISIETCS CUCTEMHO-ESTEIbHOCTHBIN MOIXO/.

[Iporpamma no pu3MKe BKIFOYALT:

TJIAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCIIe TIPeIMETHBIC PE3YyIbTATHI IO TOJaM O0yUYCHUS;

coJiepKaHue yueOHoro npeamMera « Ou3ukay» Mo rojgaM o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMeEEeT NPUMEPHBINM XapakTep U MOXKET OBITh
WCITIOJIb30BaHA YUUTEISAMU (DU3UKHU JUTsI COCTABIICHUS CBOUX pabOYHMX IPOTPaMM.

[TporpamMma o ¢u3nKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTEICH U
NPEIOCTAaBIsCT BO3MOXKHOCTUA ISl pealu3aliil  Pa3jUYHbIX METOIUYECKIX
MOJXO/OB K TMpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPHU YCIOBUHU
COXpaHEeHUs 00s3aTETbHOM YaCTH COAEPIKAHUS Kypca.

duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJl B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIKonpHBIN Kype PU3UKH — CUCTEMOOOpa3yIONTUiA
JUTISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbuszngeckoir reorpadueir u acTpoHoMmen. Mcmonp30BaHWME W AKTUBHOE
npUMeHEeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIO0 XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue (Pu3nku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHUE €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa
oOy4arorierocsi, B pOpMHUPOBAHNE YMEHHUI MPUMEHSTh HAYYHBIA METOJ TTO3HAHMUS
IIPU BBIMOJHEHUU UMU YYEOHBIX UCCIIET0BAHMM.

B ocHOBY Kypca (u3uKN Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PAIl UJel, KOTOPhIE MOKHO PACCMATPUBATh KaK IMPUHIIUIIBI €70 TOCTPOCHHS.

Hoea uenocmnocmu. B COOTBETCTBHUM C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPILIEHHBIM, OH COJIEP)KUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0OBeMHEH BOKPYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzaiys npeamnosiaracT HMCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKON HAyKH, OCMBICICHUE CBSI3M Pa3BUTHUS
(buU3HMKHY C pa3BUTHEM OOLIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMHU
Y DKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoen npuknaonon nanpasiennocmu. Kypc gusuku yriiy0iEHHOTO ypoBHS
MpEANoaraeT 3HakOMCTBO C IIUPOKUM KPYTrOM TEXHUYECKUX U TEXHOJIOTHYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanu3yercs TNOCPEACTBOM BBEJCHHUS 3JEMEHTOB
CONlep KaHMs, TOCBAMIEHHBIX OKOJOTHYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKUA M TEXHOJIOTHH, a TaKkXke OOCYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TT0 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-JEATETLHOCTHOTO moaxoaa. Jus gusuku peamusamus 3THUX
MPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriayOnéHHOTO
YPOBHS — O3TO CHCTEMAa CAaMOCTOSITEIBHOTO YUYEHHYECKOTO OSKCIIEPUMEHTA,
BKJIIOYAIOIIETO (PPOHTAJIbHBIE YYEHUYECKHE ONBITHI MPU HM3YYEHUH HOBOTO
MaTepuana, 1abopaTtopHbie pabOThl U pabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKkoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs ymbo B koHIe 10 m 11 kmaccoB, nmubO mociie MEPBOrO M BTOPOTO
MOJIYTOJIUN B KaXKIOM W3 3TUX KiaccoB. BTopoil cmocod — 3To uHTerpanus padbor
IPaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TPaKkTHUKyMa MOHHMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TMPOBOJAUTCS IO PYKOBOACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIa 0€3 MOIIaroBOi NHCTPYKIIUH.

B nporpamme 1o ¢usnMke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHYECCKUX MPAKTUICCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEN MOYpPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipum sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMHU TIPOBOJIUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHS], UCCIECNOBAaHUS 3aBUCUMOCTEH (DM3MUECKUX BEJIWYMH U TMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM 7151 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
¥ HESBHO 3aJJaHHON (PU3NYECKON MOJEINbIO, TIO3BOJISIONINE TPUMEHATh U3yUCHHBIE
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJIHOTO pasfena Kypca, TaK U WHTETPUPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJISIOTCSL 3aJlaHusg Ha OOBSCHEHHE/TPe/CKa3aHue NpPOTEeKaHusi (U3MIECKUX
SBJICHUW U TIPOIIECCOB B OKPY’KAIOILIEH JKU3HU, TpeOyroiue BbiOopa GhU3ndecKon
MOJIEJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusimu @PI'OC COO k maTepuanbHO-TEXHUUECKOMY
oOecrieueHunto ydeOHoro mporecca Kype Gu3uku yriryoaEéHHOr0 ypoBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSX MPEAMETHOTO
kabuHeta. B kaOunete (U3MKM JOJDKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0BaHUE JIJIS BHITTOJTHCHHS YKa3aHHBIX B IIPOTPaMMe 10 PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PAOOT U PabOT MPAKTHKyMa, & TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemoHCcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHITUTIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH HM  OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUi s
WCCJICIOBAHMSI  M3yYaeMbIX  SIBICHUW W  MPOIECCOB, OMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHCHU.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIeuMBAETCs B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydarommxcsa. TemMaTH4ecKue KOMIUIEKTHI
7a00paTOPHOTO O0OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SIBJISIFOTCS:

dbopMHupoBaHHEe WHTEpPECa H CTPEMJICHUS OOYYaOIMXCS K HAYYHOMY
M3YYECHHUIO TPUPOJbI, Pa3BUTUE UX HUHTEIUIEKTyalbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHpPOBaHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTPOCHMS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DPM3UKH;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyuiei
npoecCHOHANBHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 5TOM HaIlPABJICHHH.

JlocTuxeHre 3TUX leleld 00ecreynuBaeTCsl PelICHUEM CIEAYIOUUX 3a/1ad B
nporiecce u3yueHus Kypca GU3uKU Ha YPOBHE CpeTHET0 001Iero o0pa3oBaHus:

MpUOOPETEHNE CUCTEMBI 3HAaHUN 00 00IMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI0  (U3UKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHUE YMEHUN TPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs1 OOBICHEHUS
(bU3MYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CIIOCOOO0B PEIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3aJlad, TOAPa3yMEBAIOIIUX CAMOCTOSITEILHOE cO3laHue (U3UYECKOU
MOJIC/IM, aJeKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHCIE 3a7a4 HWHXXEHEPHOIO
Xapakrepa;

NOHMMaHuEe (U3NYECKUX OCHOB M TPHUHIUIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHalW3a W HUHTEpHpeTanuu HHpOpMaIuy,
OMpEeIeNICHHS JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUA YMEHUU IMPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHON AeSTENbHOCTH, CBA3AHHOU
C (PU3UKOM.



B cootBerctBun ¢ TpedboBanusmMu DPI'OC COO yriyOn€HHBIH YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CpEIHEro OOIIEro
oOpa3oBaHus BbIOMpaeTCs OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPETHETO OOIEro
ob6pazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIIO).

[Ipennaraemeiii B mporpamMmme mo (¢U3MKE MEepeueHb JabopaTOpHBIX U
IPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWTENb JEJaeT BBHIOOP
IpoOBeNEeHHUsT J1a0OpPaTOpHBIX pPabOT M OMBITOB C YYETOM HWHIWMBHYAIbHBIX
0COOEHHOCTEM 00yUaIOIIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO O3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o pupojae. HayuHslil MeTo mo3HaHus u
METO/Ibl UCCIIEI0BaHUS (PU3NYECKUX SIBJICHUM.

OKCIEpUMEHT U TEOopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl u3MepeHusi (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHUd  (U3MYECKUX  BEIWYMH  (a0CONIOTHas W
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUKA,
a0COJIIOTHO TBEPOE TEINO, UACATIbHAS XKUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHUI 3aKOH, TPAHULIBI €0 NPUMEHUMOCTH. DHU3nyecKas TeOpHusl.

Ponb u MecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

N3mepenune cuibl TOKa M HANPSHKEHUS B L€ MOCTOSITHHOTO TOKA MPY TOMOLTA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bu3NYECKUX BEIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3zpnen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanudeckoe aBmxkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHast 3a1a4u MEXaHUKH.

Pagnyc-BekTop MarepuasbHOM TOYKH, €ro IPOEKIUM HAa OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIWA HAa OCH CHUCTEMBl KOOPJIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U MyTH MATEPUATBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBoOomHOe majeHre. YcKopeHue CBOOOMHOTO majacHws. JIBukeHHEe Tena,
OpOLIEHHOr0 MOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAHMHAT, CKOPOCTU H
YCKOPEHHS] MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBWKEHWE. J[BUKEHHME  MaTepuaqbHOW TOYKM IO
OKPYXHOCTH. YTJIOBasi M JuHEHHas ckopocTh. [lepmon m yactora oOparmieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JB>)KCHUE CHAPAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUTHL.

Hemoncmpauuu.

Mopenb cucteMbl OTCUETa, WILTIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBHDKCHUS.

CriocoObl ucciieI0BaHUs TBUKEHUN.

Nnnroctpanus IpeaesibHOroO NEPEX0/1a U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUN C UCTIOIB30BAHUEM MEXAHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmronenue ABMKeHUs Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.

HamnpaBnenue CKOpOCTH IPU ABUAKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue yriioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPAEKTOPUI, CKOPOCTEN IBUKEHUS OAHOTO U TOTO K€ TEJa
B Pa3HBIX CUCTEMAaX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C IETbIO ONpEeJeIeHNUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHus MpU NPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHDKCHUU.

N3mepenue YCKOpEHUSI CBOOOJIHOTO MMaJIcHUs (pexoMeHI0BaHO
WCIIOJIb30BaHNe TU(PPOBOI Ta0OPATOPHH).

N3yuyenue nBmxeHus Tena, OpoIeHHOro ropu30HTaIbHO. [IpoBepka runoTess
O TpPSMON MNPONOPLMOHAIBHON 3aBUCUMOCTH MEXIY MAaJIbHOCTBIO TOJIETA U
HA4aJIbHOU CKOPOCTHIO TEJA.

W3ydeHne JIBWXKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM I10 MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TIEPHO/Ia OOpaIIeHUs] KOHUYECKOTO MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIUn
oTHocuTenbHOCTH ['anmunes. HenHepuuanbHble cUCTEMBI OTCuéra (OmpenesieHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3unny CuJl.

Bropoi 3axoH HeroTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuaibHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MACCBI.

Cuia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaJIEHUS OT BBICOTHI HaJl
MOBEPXHOCTHIO MIAHETHI U OT reorpaduueckoi mupoThl. JIBUkeHre HEOECHBIX Tel
U UX cyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Ttema, nBmxymerocs c
YCKOPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS TOKOS.
Koaddumument tpenus. Cuia conpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJILHOTO JIBUKEHMUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrKeHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne aAByX UWIMHAPOB WM IIAPOB Pa3HOM MACChl C OJWHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMATIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE PaBHOAEHCTBYIOIIEH TPUIIOKEHHBIX K Ty CHII C TPOU3BEACHUEM
MACCHhI T€JIa Ha €r0 YCKOPEHUE B MHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHJI, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHCTBUS TEIL.

N3mepenune macc no B3auMOJCUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MAJCHUH.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TP JIBMKCHUHM OpyCKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IIo
HAKJIOHHOM IUTIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3UHOBOM 00pasiie, OT uX achopMaIuu.

V3ydyeHne OBHYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOM uepe3
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBMXKEHHS OpycKa MO HAKJIOHHOMW IJIOCKOCTU C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHnne NBUAKEHUS TPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOGcomoTHO TBEpAOe Teno. [locTymarensHOoe W BpallaTeIbHOE JBUKEHUE
TBEpHOro Tejaa. MOMEHT CHJIbl OTHOCUTEIBHO OCHU BpamleHus. llnedo cuibl.
CnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TsokecTu Tena.

Y coBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA W TEXHOJOTUYECKUE TMPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpPaH, peIIETYAThIE KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIl10BUSI paBHOBECHSI.

Buibr paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnepoBanne yciaoBHl pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpallEHUS.

KoHcTpynpoBaHHe KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

N3yueHne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOIIETO TIO0IA b OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexaHuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CHUCTEMbl MaTepUAIIBHBIX TOUEK. Teopema o IBH)KEHUH 1IEHTpa Macc.

NMnynbe CUITbl U UBMEHEHHUE UMITYJIbCA Tea.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT umiynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
MPEICTABICHUE PAOOTHI CHITHI.

MOITHOCTb CHUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KMHETUYECKOU SHEPTUU MATEPUAIBHOU TOUYKH.



[loTeHUMabHBIE W HENOTEHUMAJbHbIE CUJbl. lloTeHuManbHas >HEprus.
[ToTenmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHmanbHas
SHEPrus TeJla B OJJHOPOIHOM I'PaBUTAlMOHHOM noJie. [loTeHimanpHas sHeprus Teia
B T'PaBUTAIIMOHHOM IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHM M BHE Iapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThs KOCMUYECKASI CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3AKOH COXPAaHEHUSI MEXaHUYECKOM YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHeHne bepHymu il MIACATBbHOM KUAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

TexHn4eCcKre yCTpOMCTBA U TEXHOJOIMYECKUE MPOLECCHI: ABUKEHUE PAKET,
BOJOMET, KOTIEP, MPY>KUHHBIM MTUCTOJIET, TUPOCKOII, PUTYPHOE KaTaHUE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

N3mMepeHne MOIHOCTU CUJIBI.

W3MmeHeHue 2Hepruu Tela MpU COBEPIICHUN PaOOTHI.

B3anmHble TNpeBpalieHWs] KUHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd NpH
JICVCTBUM HA TEJIO CUJIbI TSHKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3Mepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepenue CUstbl TSITH, CKOPOCTH MOJIETH DJIEKTPOMOOUIISE U MOUTHOCTH CHUJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICUCTBUU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHeHUE W3MEHEHUS TOTCHITMAIBLHON YHEPTUM MPYKUHBI C padOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CHJIBI TPEHHUS TPH JBWKCHUHM Telia MO HAKJIOHHOU
IJIOCKOCTH.

Paznen 3. MogekyJsipuasi Gu3snka 1 TEpMOJAMHAMUKA.

Tema 1. Ocrosbl MONEKYIAPHO-KUHEMUYUECKOU Meopull.

OCHOBHBIEC TIOJOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOE 0OocHOBanHue. [luddysus. bpoyHoBckoe aBmxkeHue. XapakTep ABUKEHUS
Y B3aUMOJCUCTBUS YACTHUI[ BELIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU W
TBEPJBIX TE U 0OBSICHEHHE CBOMCTB BEIleCTBa HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsbl MoJiekyn (atomoB). KonmnuectBo BemiectBa. [loctosnuast ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ uamepenus. lllkana
temneparyp Llenbcus.

Mopenbs HIealbHOrO ra3a B MOJIEKYJIPHO-KUHETUYECKOW TEOPUU: YaCTHUIBI
rasza JIBHXKYTCS XaOTHYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knanelipona. AOconoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanberona. M3omponecchl B
UJCabHOM Tra3e C I[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEeprueu
MOCTYIATEIbHOTO TEIJIOBOTO JBHXKEHHS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOW YHEPTUEHN MOCTYMATEILHOTO TEIIOBOTO ABMKEHUS €€ YACTHII.

TexHH4eCKre YCTPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Juddy3us sxuaKocTen.

Mogens onsita llTepHa.

[IpuTsKEeHUE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeToK.

HabGnroaenue u rcciieoBaHue U30IMPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnepoBanne mpolecca YCTAHOBJIEHUs TEIUIOBOTO PAaBHOBECUS IIPU
TeII000MEeHEe MEXKTy TOpsiueit U XOJIOAHOM BOIOM.

W3yyeHue H30TEpPMUYECKOTO Mpolrecca (PeKOMEHIAOBAHO HCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro nporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHMX YCIOBUM IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsbl. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUS BEJIMYUH, OMTMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMonpoW3BOJIbHAS — peJlIaKCalys
TEPMOJINHAMUYECKON CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.



Mopens wuaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaX€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJENH: HU3KAsl KOHIEHTpAlUs YacTHIL], BICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl o rpaduky
npolecca Ha pV-auarpamme.

Temnonepegaya  kKak  crnoco0  M3MEHEHHsS  BHYTPEHHEW  DHEpruu
TEPMOJMHAMUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnotTel. TennoéMkocTh Tena. YaelbHass W MOJSIpHas
TEIUTIOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacuér KkonmuecTBa TEIUIOTHI Npu  Temionepenadye. Illonstue o0
aauabaTHOM IIpoIriecce.

[IepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss1 3Heprusd. KoinuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPrUM TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSIHUE TEPMOJUHAMHYECKON CUCTEMBbI MPOXOAUT €AUHCTBEHHAs
aguabaTta. AOCOJFOTHAS TeMIepaTypa.

BTopoi 3aKkOH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Tea K 0oJiee HarpeTomMy 0e3 KOMITCHCaIluu
(Knay3uyc). Heo6paTuMOCTh IPUPOIHBIX TPOIIECCOB.

[TpuHuMIB! HeicTBUA TerIoBbIX MamuH. KIT/I.

Maxkcumansnoe 3HaueHue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TermioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE IPOLIECChl: XOJOAWIbHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUSA «TEIUJIOBBIX» OTXOJO0B C
WCIIOJIb30BaHUEM TEIUIOBOTO HACOCA, YTUIIU3AIUS OMOOPTaHUYECKOTO TOILJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U SJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTudeckoM pacIIupeHUN.

Bo3aymHoe orauso.

CpaBHeHUE yAENBbHBIX TEIUIOEMKOCTEN BEILIECTB.

CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue aquabaTHOTO Mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMII0OEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBSA3U DHEPTHM MEKMOJIEKYJSIPHOTO B3aUMOJCHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHCanus. Micnapenne u kumenue. Y neabHas TeioTa
napooOpa3oBaHusl.

HacblllileHHbIE W HEHAChIIEHHbIE TMapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJIEHUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPhl, UX HE3aBUCUMOCTh OT
00bEMa HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEpATyphbl KUIICHUS OT JAaBJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmnueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpuctaiuioB. [lnmaBieHne W Kpuctav3auusa. YJIeJbHAas TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmaruu tBEpAOTO Tena. Pactsxenue u cxxarue. Casur. Monyns FOHra.
[Ipenen ynpyrux nedopmarmii.

TemoBoe pacimmpeHue XKUAKOCTEH W TBEPIBIX Tel, 00bEMHOE U JIMHEWHOE
pacuimpeHrue. AHrapMOHHU3M TEIJIOBBIX KOJIEOAHUI YacTHI BEIIECTBA KaK MPUYHHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue HEprUn B (ha30BBIX MEPEX0IaAX.

VYpaBHEHHE TEIIOBOTO OajaHca.

[ToBepxHocTtHOe HaTsDKeHHE. K03 (UIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanumisipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyiia Jlaraca.

TexHuyeckue yCTpPOMCTBA M TEXHOJIOTMYECKHE TMPOILIECCHI:  HKUIKHE
KPUCTAJLIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe pacipeHue.

CBoiicTBa HACHILIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>KEHHOM JTaBJICHUM.

N3mepenne cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.

Kanumisipasie aBiIeHUs.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.



CriocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKMUKyMm.

N3yueHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

M3ydeHne CBOMCTB HACBIIIEHHBIX ITapOB.

W3mepenne aOCOMIOTHOW BIaKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIECHNH.

N3mepenne ko3pduirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JaekTpoauHamMukKa.

Tema 1. dnexmpuueckoe none.

OnexTpuzanys Tel U €€ NPOsBICHMs. OJIEKTpUYECKUi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEeMEHTapPHBIN JICKTPUUECKUAN 3apsl. 3aKOH COXPAHEHUS AJIEKTPUYECKOTO 3apsiia.

B3aumoneiictBue 3apsaoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DnexTpudeckoe noje. Ero neficTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsok€éHHocTh  anekTpuueckoro  mosia.  [IpoOnwiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MoJsA. OJHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIHAIBHOCTD JJIEKTPOCTATHYECKOTO IOJSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumanpHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTennman snexkTpocraTnyeckoro noiisd. CBsi3b HANPSKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAJTIOB JIJISl DJIEKTPOCTATUYECKOTO Mol (KaKk OJHOPOAHOrO, TaK U
HEOTHOPOJTHOTO).

[IpuHIUIT CyIEPIIO3UIINHY ATIEKTPUUECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsHKEHHOro 1Mo o00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OeCcKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUN HANps>KEHHOCTH O3TUX MOJEH U
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHUE PABHOBECHS 3aPs/IOB.

JvanexTpuku B AIEKTPOCTATUYECKOM oJIe. Jlnsnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coeMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsHKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTUIBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
ANEKTPOMETP, DIEKTpOCTaTHUECKas 3allluTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Ban ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M IPUHLINI JEUCTBUS dJIEKTPOMETPA.

DJIEKTPUUECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3aPSKCHHBIX IJIACTHH.

Monensb anekTpocratuyeckoro reaeparopa (Ban ne ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA IIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMH U AUDJIEKTPUUYECKOU IPOHULIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOT0 KOHJIEHCATOpa.

3apsiiKa v paspsaka KOHJIEHCATOpa YEPE3 pe3nucTop.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OueHka cuj B3auMOJEHCTBUS 3apSKEHHBIX TEJ.

HaOmronenue npeBpalieHus SHEPTyur 3apsiKEHHOT0 KOHJIEHCATOpa B SHEPTHUI0
M3JIy4YCHUS CBETONOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPKAILIECH KOHJIEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIIMAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccenenoBanue paspsga KOHAESHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CymecTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. MCTOUYHMKH
toka. Hanpsikenue U u D]1C é.

3akoH OMa i1l ydacTKa [EMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COMPOTUBIIEHUS OJTHOPOIHOTO
MPOBOJIHMKA OT €ro JJMHbl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBi€HHBIX dekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE CONPOTUBJIEHUE UCTOYHUKA TOKA. 3aKOH OMa J1J1s1 TOJTHOM
(3aMKHYTO#) dJIEKTpUYECKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu NOCTOSIHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK AJIEKTPUUECKON SHEPTHUU.

Hemoncmpauuu.

N3mepeHure Cuiibl TOKa U HaIPSHKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOUOAA.

3aBUCUMOCTh COINPOTUBIICHUS MWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
TJIOIIA/IA TTOTIEPEYHOTO CEUCHUS M MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsHKEHUH.

[Tpsimoe u3mepenue IJIC. KopoTkoe 3aMbIkaHUE TAIbBAHUYECKOTO 2JIEMEHTA
U OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUS.

CrnocoObl coenHeHns UCTOYHUKOB Toka, DJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEK/Y MOJFOCAMU UCTOYHUKA TOKA OT
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKYM.

HccnenoBanye CMEIIAHHOTO COEMHEHUS PE3UCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CWJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npenena u3MepeHus aMmrnepMerpa (BoJIbTMETPa).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTUBIICHUS UCTOYHHKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
pU KOPOTKOM 3aMbIKaHUH.

HccnenoBanrie pa3HOCTH MOTEHIIMATIOB MEK/y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIbI TOKA B IIETIH.

HccnenoBanre 3aBUCUMOCTH TOJIE3HON MOIIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKA.

Tema 3. Toku 6 pa3uunbix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3IMYHBIX  BEIIECTB.  DJICKTPOHHAS
MIPOBOANUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTb COINPOTUBICHUS METAIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX IMYYKOB.



[TonynpOoBOIHUKMU. Cob6cTBeHHas U IIpUMECHast ITPOBOJANUMOCTh
noJIynpoBOHUKOB. CBoicTBa p—n-niepexo/ia. [1omynpoBoIHUKOBBIE TPUOOPBHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akoHsl Dapajes s AICKTPOIH3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSTENbHBIA M HECAMOCTOSATEIIbHBIN
pa3psia. PaznmuuHbie TUITBI caMOCTOSTENBHOTO pa3psiaa. Monnus. [Ina3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHHUE: Tra3opas3psiaHbIe
JaMmIbl, JJIEKTPOHHO-JIy4eBas TpPyOKa, MOJYNPOBOJHUKOBBIE MPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOIUO/I, TaTbBaHUKA, padMHUPOBAHUE ME/IU, BHITLJIaBKA
IIFOMUHUSA, AIEKTPOHHAS MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIUMOCTE BO31yXa.

CpaBHEHHE NMPOBOMMOCTH METAJIOB U NOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HaGmronenue amextposusa.

N3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBanve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpA  OT
TEMIIepaTyphbl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/A.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUUMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHUI (PU3NYECKUX BEITUYHH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bU3MYeCKUX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMNOTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIICPHUMEHT,
1abopaTopHbIE pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puzuku yray0iaéHHoro ypoBss B 10 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTeMaTHKH,
OHOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTHUH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C USYUEHUEM MEMO008 HAYYHO20
no3HaHuA: SBJICHUE, HAay4YHbId (DaKT, rumotesa, (u3MvecKas BeIUUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuxka: pelleHUE CHUCTEMbl YypaBHeHUU. JluHelHas QyHKIus,
napaboia, runepbona, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKkrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIINU HA OCH KOOPJIMHAT, CJIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanuueckoe JBWKEHHUE B KUBOU npupoae, nuddysus, ocmoc,
TEIJIOOOMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpensl,
yTUIu3alusg OHOOPraHMYECKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUJIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHUE HAHOMAaTEepHUaJIOB, TEIIOBBIE CBOMCTBA
TBEPBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIbI, FJIEKTPUUECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss JMCCOLUMALNs, TaJbBAaHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXpPaHEHMS
MEXAaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), ABUTaTelIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEDP, TEXHOJIOTUH
MOJIy4YEHUs] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, TAIbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMMKA.

Tema 4. Maznummnoe noane.

B3auMopnelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. [IpuHuomn cynepno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnuTHoe 10Jie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, e€ HanpaBieHUE U MOYJb. [[BH)KeHHE 3apsHKEHHON YaCTHULbI
B OJIHOPOJIHOM MarHUTHOM 1ose. Pabota cuitbr Jloperra.

MaruauTHoe 1nose B BeuiecTBe. DeppoMarHeTuku, napa- U IUaMarHeTUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHE IIPOLCCChI: IMPHMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauuu.

Kaptuaa  nuHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIHWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevicTtre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNECUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB eppOMarHEeTHKOB.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW UHAYKIIUU HA OCHOBE MU3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexkmpomazHumnas uHOYKYu.

SIBeHne ANEKTpOMArHUTHOM HMHAYKHUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3aKOH 3JIEKTPOMArHWTHOM uHaykuuu Papanes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LIE€NH MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHn4eckrue yCTpOMCTBA U TEXHOJOTMYECKUE MPOLECChl: MHAYKIIMOHHAS
MeYb, COJICHOU]I, 3allIUTa OT JIEKTPHU3ALMH T MPU ABUKEHUU B MArHUTHOM I10JI€
3eMuIH.

Hemoncmpauuu.

HabGnroaenue siBjeHUs 3JIEKTPOMAarHUTHOW UHYKIIUU.

Hccnenosanne 3aBucumoctd OJC MHAYKIHM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aTIOMUHUEBOM (MEIHOM) TpyoOe.

SIBiieHrE CAaMOMHTYKIIMH.

HccnenoBanne 3aBucumMoctd J{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B IICTIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sBJICHUA 3JICKTPOMArHUTHON MHIYKIIHH.

OrnpeneneHue HHIYKIUY BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3nen 5. KosieOaHUsI U BOJIHBI.

Tema 1. Mexanuueckue KojieOaHus.

KonebarenpHas cucrema. CBOOOIHEIC KOJICOAHUS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JUHAMHYECKOE OIKCAHUE.
DHepreTuyeckoe ONMUCcaHHue (3aKOH COXPAaHEHHUS MEXaHWYECKOW 3HepruM). BeiBoj
JTMHAMHYECKOT'O OIMMCAHUS TapMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUeCKOro U
KHHEMaTHYECKOI0 OIUCAHMUSL.

Ammuntyna u (dasza konebaHuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHUH €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepron MambiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTHYeCKOro MmasTHHKa. Ilepros CBOOOMHBIX KOJeOaHUW MPY>KUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyk1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOQHUS.

TexHHYecKre yCTpOMCTBA M TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, YacChl,
KaudeJld, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3amnmch K0J1e0aTeIbHOTO IBUYKCHMUS.

Hab6nronenne He3aBUCUMOCTH TIEPHOJIa MAJIbIX KOJieOaHWl rpy3a Ha HUTHU OT
aAMILUTATYIBI.

HccnenoBanue 3aTyXaromux Kojae0aHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOW TMPYKHHE C IIEJIBIO
dbopmupoBaHus MpeACTaBICHUIN 00 UACATBHON MOICIN MTPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUU IIPHU KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanre BoIHYXICHHBIX KOJICOAHUIA.

HaGmronenue pe3oHanca.

Yuenuueckuii 3xcnepumenm, 1abopamopuvie padomol, nPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUN HUTSIHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMXKEHUS TeJa B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABUKEHUS HUTSHOTO MasiTHUKA.

[Tpeobpa3zoBanue FHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOaHUH.

HccnenoBanre BIHYKICHHBIX KOJIEOaHUIA.

Tema 2. InekmpomazHumHuosie KoJ1€0AHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
ujeanbHOM Kosie0aTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJAEHCcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UJI€aIbHOM K0JIe0aTEIIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIMHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE W
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI NIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsikeHU.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepegada W TOTpeOJICHHE
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHn4eckue yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0 TOKA, TMHUU JJIEKTpOIIepe1ay.

Hemoncmpauuu.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOaHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTPOMarHuTHOTO TEHEPaTopA.

BoIHyXIeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pesucrop, karymka MHIYKTMBHOCTH M KOHAEHCATOpP B LIENU NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUHEHUWH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Y CTpoiCTBO 1 IPUHITUTT ICUCTBUS TpaHCPOpMATOpA.



Mopens TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, npAKmMuKym.

N3yuyenue tpancpopmaropa.

HccnenoBanre NMEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pEe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS W JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)X€HHE, NperIoMJIeHHE, HUHTephEepeHLus U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JJIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3aiys, HHTepdepeHuns u qudpakuus.

[IIxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHIMIIBI pagUOCBA3H U TeaeBUACHUA. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHUecKue YCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHIIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpPOCTPAHEHUE MONIEPEUHBIX U MPOJIOIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

3aBUCHUMOCTH JJIUHBI BOJIHBI OT YaCTOTHI KOJICOAHUI.

Habmoienue oTpaskeHus U MpeIoMIICHHUS] MEXaHUUYECKHUX BOJIH.

Hab6mronenune naTepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUuMEHEHHE.

Habmonienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, IIPEIIOMIIEHHUE,
noJisipu3anus, IuPpakuus, UHTEpPEpeHIHs.

Oo6napyxeHue nHPaKPaCHOTO U YIbTPA(PUOIETOBOIO U3TyUECHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMOIMHEWHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeyHbIli HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxkeHui B
riockoM 3epkane. Chepuieckue 3epkaa.

[Tpenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOFOTHBIN MTOKA3aTENb
npesnomMiieHusl. OTHOCUTENbHBIA MOKa3aTelb npeaoMiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHUECKOTO CBETA YEPE3
IpaHulLly pas3zena AByX ONTUYECKUX Cpel.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€lIoro cCBeTa.
IBerT.

[TonmHoe BHYTpeHHEe OTpakeHue. lIpenenbHplil yroia moJIHOrO BHYTPEHHETO
OTPaKCHUSI.

Cobuparomniue 1 paccerBarolye TuH3bl. ToHkas MuH3a. DOKyCcHOE paccCTosIHUE
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepuueckoil JMH3bI OT €€ TEOMETPUM M OTHOCUTEIBHOIO IOKa3aTels
IIPEJIOMIICHHS.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoa jyda, MPOLICANIETO JWH3Y IOJ IPOU3BOJIBHBIM YIVIOM K €€ TJIaBHOU
ontuueckor ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOIIUX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. WuTtepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
VYcnoBust HaOMIOACHUS MAaKCHMYMOB M MHHHUMYMOB B HMHTepQEpeHIIMOHHON
KapTMHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. I[IpuMepnl KilaccHyecKux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIIOACHUS
[JIaBHBIX ~MAaKCMMYMOB TIpM MaJ€HUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHn4eckrue yCTpPOWCTBA M TEXHOJOTMYECKUE IMPOLECCHl: OYKH, JyIa,
nepuckorn, Qoroamnmapar, MUKPOCKOI, MPOCKIIMOHHBIN arfmapar, MpPOCBETICHUE
OINTHUKH, BOJIOKOHHAsI ONTHKA, AU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne NpesioMIIEHUS CBETA.

Habnrogenue noHOro BHyTPEHHETo oTpakeHus. Mojienb CBETOBOIA.

HccnenmoBanre XoJa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMApaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanue cBOMCTB N300paK€HUH B JIMH3AX.

Mopenn MUKpocKorna, TeJIeCKona.

HaGmronenue natepdepeHinm cBera.

HabGnronenue nBeTOB TOHKUX IJIEHOK.

Habmonenue nudpakiuu cBeTa.

N3yuyenue nuppakinOHHON pEeETKY.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuszaluu CBeTa.

[IpumeHeHune noIApOUI0B ISl U3YUYECHHS] MEXAHUYECKUX HaIPSOHKEHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

M3mepenune rnokasarens NpeOMIICHHS! CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOIO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 IJIOCKOTO 3epKajia U JIMH3BI.

[Tosryuenue n3o00pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMMYECKUX CUCTEM.

Habmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue noyisipu3aluu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenue unTepdepeHInm Ja3epHOro 3IyuyeHus Ha JIByX LIEJIsX.

Habmronenue qucnepcun.

HaOmronenue u ucciegoBanue qu(ppakiimOHHOTO CIIEKTpa.

M3mepenue IMHbI CBETOBOW BOJIHBI.

[Toryuenue criekTpa M3Iy4YeHHUs] CBETOIMOMA MPHU MOMOUIM AU(PPaKIIMOHHON
PELIETKMU.

Paznen 6. OcHOBBI cIeNUAJIbHON TEOPHUH OTHOCUTEIHLHOCTH.

I'panuLIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [1ocTynaTel crieruanbHON
TEOPHUH OTHOCUTEIIbHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
VYcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeEMJICHHE
BPEMEHU U COKPAILIEHUE JITTUHBI.

DHEPrusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUEH U UMITYJIbCOM PEIATUBUCTCKON YaCTULIbl. DHEPTU
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOILIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHII.

YyeHndyeckuit SKCIIEPUMEHT, JIa00paTOpHbIE PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W DSHEPIUU  PEJSITUBUCTCKUX  dYacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIydeHHE (M3JIydeHHE aOCONMIOTHO YEPHOTO Tena).
3akoH cMmemienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIHC (POTOHA.

®ororddext. Onpitel A. I'. CronetoBa. 3akonbl poTodPderra. YpaBHEeHHE
OuinmreHa 11 poroaddexra. «Kpacnas rpanuna» goroaddekra.

JlaBnenne cBeta (B YAaCTHOCTH, [aBJIGHHE CBeTa Ha a0COJIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpakarollyro moBepxHOCcTh). OmbiTel 1. H.
JleGenena.

BousiHoBBIE cBOMCcTBaA yacTull. BosHbl ne bpouns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl O0JACTH JIOKAJIM3AIMU JBUXKYIIeWcs dacTtulbl. KopmyckymnsipHo-
BOJIHOBOM Jyanu3Mm. /udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmeperrii B Mukpomupe. COOTHOLIEHUSI HEONPEAEIEHHOCTEN
I'eiizenbepra.

TexHuyeckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
dboTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTodddeKT HAa yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeMTHEro (poTodddekra.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe ucciienoBanust Gpororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Monenb aroMa
Pezepdopaa.

[Toctynatel bopa. M3nyuenue u nornomieHrue GOTOHOB MpU MEPEXOE aTOMA C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.



Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.

Habmronenue mmHelyaToro CekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOI'O BOAOPOAA U U3MEPEHHUE
nocrosiHHoi PunOepra.

Tema 3. Qusuka amomHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Torsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. DNEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. [ amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOTO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHUs. BiusHuEe paanoakTHBHOCTH HA >KUBBIC
opranu3mbl. EcrectBeHHbIi PoH n3nydenus. Jlozumerpusi.

DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Maccol siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSIAEPHOTO CHHTE3a. OKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AIEPHOU IHEPIETUKHU.

Mertozasl peructpanuy U UCCIIEI0BAHUSA HIIEMEHTAPHBIX YaCTHL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOJENb apPOHOB.

®uzuka 3a npenenamu CrangaptHo mozaenu. TéMHas Marepus U TEMHas
DHEPIUsl.

EnuHcTBO puznueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCTBa M TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s/1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue norsoieHus 6eTa-4acTuil aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPUZHKH.



Otansl pa3BUTHA acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. I[IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIBI
KOCMUYECKHX 00BEKTOB.

Metoasl acCTpOHOMHMUYECKUX HccleqoBaHuil. COBpeMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIa U 3BE3.

3BE3/BI, NX OCHOBHBIC XapaKTEPUCTUKHU. /[narpaMma «CrieKTpaabHbIN KJIacC —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJEAO0BATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE€311. COBpEMEHHbIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii [lyts — Hama I'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sIpax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Paz0oeranue rajiakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHHE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HabGnrogenust 3B€3qHOr0 HEOA HEBOOPYXKEHHBIM TJ1a30M C MCHOJb30BaHUEM
KOMIIBIOTEPHBIX MPUIOKEHUHN IS ONpEIeSICHHs TTOJI0KEeHHSI HeOeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKue
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEH U 3BE3AHBIX
CKOIUICHUH.

Pu3nyecKuil MPaKTUKYM.

Crioco6b1 n3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIBHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE MOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEMJIOKEHHBIX THUMoTe3 (BbIOOp W3 pador,
OMHUCAaHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o01maromee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHUs pa3ienoB Kypca «MexaHuKay,
«MounekynspHas GU3nKa U TEpPMOJUHAMUKA, « IEKTPOAUHAMUKAy, «Konebanus u
BOJIHBDY, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTW», «KBaHTOBas
duznka», «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B DKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATUUECKOH cpepax AEsITENIbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKHU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTHYECKOW  (DyHKIIMIA
buznyeckoit Teopun, poib GU3NUECKON TEOpUH B GOPMUPOBAHUU TIPEICTABICHUIMI
0 (u3MYECKOW KapTHHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOILIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriayonéHHoro ypoBHs B 11 kinacce ocymiecTBisieTcs
C Y4€TOM COJEpPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Mesicnpeomemmnsie noHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HaHuA: SBICHUE, HAY4YHbIH (aKT, TUIIOTE3a, (PU3MUecKas BEIWYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHHUE, MOJEIb, HW3MEpPEHHUE,
MOTPEUTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, TP POBas 1ad0paTOPHsL.

Mamemamuka: pEUICHUE CHUCTEMBl ypaBHEHUW. TpPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXI€CTBO. BEKTOphI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMEHTApHBIX (QyHKUUN. [Ipu3Haku mNOMOOHSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Ted.

Buonozua: >nextpuueckue SBICHHUS B JKUBOM Npupoje, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PUCKHM TIPH MPOU3BOJCTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoIIeW  cpesbl,
yIbTPa3ByKOBasi JAMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKAs] CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00PAa30BaHMsI KPUCTAINTMYECKON PEIIETKH, CIIEKTPaIbHbIN aHAIU3.

T'eozpaghua: wmarHuTHplE mTOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToChEMKA 36eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTeNb SIKOOM, reHepaTtop MEepeMEHHOT0 TOKA, MHAYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
aHTeHHa, TenepoH, CBY-meub, ynabTpa3ByKoBas JMarHOCTUKa B TEXHHKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJHEYHas OaTtapesi, CIIyTHUKOBBIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHHUS YyueOHOoro mnpenmera «Duzukar
JIOJKHBI OTPaXaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHUHCKOIO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA JEIATEIbHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HaIlpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKAAHCKOM MO3UIIUU 00YUAIOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATUE TPAJUIMOHHBIX OOIIECYEIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTH BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4yacTBOBaTh B CaMOYyIIpaBlIeHMHM B 0Opa3oBaTeIbLHOMN
OpraHu3allly;

e YMEHHME B3aUMOJICUCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMaHUTapPHOUW U BOJIOHTEPCKOU €SI TENBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TpaXJaHCKON VJICHTUYHOCTH,
NaTpuOTU3MA;

e IICHHOCTHOE OTHONIIEHUE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIA/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIErO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DJCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYyYHOTO

TBOPYECTBA, MPUCYLIETO PUZNIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IUYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEPIIATh OCO3HAHHBIM
BBIOOp Oyayiel mpoeccuu U peam30BbIBaTh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

TOTOBHOCTB U CTIOCOOHOCTH K 00pa30BaHMIO M CaMO0OPa30BaHUIO B 0071aCTH
(bU3UKY HA TIPOTSXKEHUU BCEH JKU3HH.

IKOJOTHYECCKOI0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUYECKOW KYJIBTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYIIECTBICHUE NIEMCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIBHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW [ESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
W3y4eHUs (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NeATeIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiicTBHS
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyJIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JNOCTUKEHUS,

BBISIBJIATH 3aKOHOMEPHOCTA M IPOTHUBOPEYMS B PacCCMaTPUBAEMBbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTE€PUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSAM, OLIEHUBATh PUCKU MOCIEACTBUMN NEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIeM.

Ba3oBnlie ucciienoBarejbLCcKie 1eHCTBUA:

BJIQ/ICTh HAyYHOH TEPMUHOJIOTHEH, KIIFOUEBBIMU TIOHATHUSMU U METOJaMHU
(bu3nYeCKO HAYKH;



BIaJeTh  HAaBBIKAMH  Y4eOHO-MCCIIEZOBATEIIbCKOM M MPOEKTHOM
NeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad (U3UIECKOTo
CoJIep>KaHusl, MPUMEHEHUIO Pa3INYHBIX METOOB IMO3HAHUS;

BJIQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3JIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3M U aKTyaJU3UpOBATh 3a/auy,
BBIIBUTATh THUMOTE3y €€ pelieHus, HaxOAuTh AapTryMEHTHl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHuUs;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJa4d Pe3yJbTaThl,
KPUTHUYECKH OILEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POpPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
YMETh NEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmaunmeii:

BJIa/IETh HABBIKAMU NOJyYeHUs! MHPOpMaLK (PU3HUECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATH IIOUCK,
aHalu3, CUCTEMATHU3ALMI0 M WHTEPHPETALHMI0 MHPOpPMALUU PaA3TUYHBIX
BUJIOB U (DOPM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OpMALIHH;

UCIIOJIb30BaTh CpEACTBa HMH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTMA B  PEIICEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHHS B PAa3IMUYHBIX (opMaTax C
y4€TOM Ha3HaueHus HUHGOpMaIMd U UENeBOM ayAUTOpPUH, BbIOMpas
ONTUMAaJIbHYIO (POPMY IPEACTABICHUS U BU3YyaIU3ALUH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



OCYILECTBIATh OOLIEHWE Ha Ypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIbHOCTH;

pacrno3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHUMATh U UCIIOJIB30BATh IPEUMYLIECTBA KOMAaHIHOW U MHIUBUAYaIbHOU
paboThI;

BBIOMPATh TEMATUKY M METOAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MUHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTWKCHHUIO: COCTABJIATH IIJIAH
JEUCTBUM, paCIPENEIISATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3yNbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJAJa M KAXKIOIO0 y4aCTHHUKA KOMaHIbl B
oOIIMii pe3ysbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

[Ipe/ularatb HOBBIE IIPOCKTHI, OLICHUBATH HJEU C IIO3ULUU HOBU3HBI,
OPUTMHAJIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh NO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYalUsIX, IPOSIBISATH TBOPUECTBO U BOOOpaXKeHHE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENLHO OCYILIECTBIIATH TO3HABATENBHYIO AESTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIHPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACUETHBIX M KaYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOM pabOThl ¢ YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK{ y4eOHOTr0 IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHU;
JienaTh OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBATH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, IMOIUOHAIbLHBIN HHTEJJIEKT:

AaBaTb OLICHKY HOBBIM CHUTYyallUsAM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



e BIIQJIETh HaBbIKAMU TIO3HABATEJILHOM pediieKCuM Kak OCO3HaHUS
COBEPILIAEMbIX JEHCTBUN U MBICTUTENbHBIX MPOIECCOB, UX PE3YJIbTATOB U
OCHOBaHUI;

e HCIIOJBH30BATh MPUEMBI peICKCHH JIJISI OIICHKH CUTYyaIllH, BEIOOpa BEPHOTO
pEIICHMS,;

e yMETh OLICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HX
CHUKECHMUIO;

e TMPUHUMATH MOTHUBBI M apryMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeSATETLHOCTH;

e TPUHUMATH €051, TOHMMAs CBOM HEJIOCTATKH U JOCTOWHCTBA,

e IMPUHUMATh MOTHUBbI M apryMEHTHI JAPYTUX TpPHU aHAIM3€ pe3yIbTaToOB
NEeSATEeIbHOCTH;

e TPHU3HABATH CBOE MPABO W MIPABO IPYTUX HA OMTHOKH.

B mpomecce moCTHKEHUS JIMYHOCTHBIX PE3YIbTATOB OCBOCHUS MPOTPAMMBI I10
buszuke I ypoOBHA CcpeaHero ooOmero oOpa3oBaHUA Yy 0O0ydYaromuxcs

COBEPIIECHCTBYETCS AMOILMOHAIIbHBIN WUHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOITMOHAJIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
AMOIMOHAIIbHOM cdepbl, ObITh YBEPEHHBIM B ce0¢;

e CaMOPETYJIMPOBAHMUSI, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIMOCOOHOCThH aJanTHPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIINH, BKJIIOYAIOIICH CTPEMIICHHE K JOCTHKCHUIO 11U
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JE€HCTBOBATH, UCXOJS U3
CBOHMX BO3MOXKHOCTEH;

e OMIIATHH, BKJIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COTIEPEKHBAHUIO;

e COIMAJBHBIX HABBIKOB, BKJIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJIbMH, 3a00THUTHCS, TPOSBISITH WHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoniy oOyuenus B 10 knacce npeIMETHBIE PE3YJIbTATHI HA YIITYOJIEHHOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YUaIOIIUXCSI YMEHUI:



NOHUMAaTh POJb (GU3UKK B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, PoJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUpa,
3HaYCHHE OIHUCATENBbHON, CHUCTEeMAaTU3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (QU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU ¥ TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3MUECKON KapTHHE MUPA;

pa3nuvaTh yCIOBUS MPUMEHUMOCTH MOJIEICH (GU3HIECKHUX TEJT U MPOIIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEJo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIB)KEHUE, CBOOOAHOE TajeHue,
aOCOJIFOTHO yrIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIAKOCTM M TBEPIOIO
(KpUCTAIITMYECKOr0) Teja, UIealIbHbIA T'a3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHUIlbl, 00JIaCTHM) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCTOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHUs,
3akOHbl HbIOTOHA, TPUHIMII OTHOCHUTENBHOCTH ['anmuiies, 3aKoOH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Tejia), IMPU OTOM HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
bu3nyecKnx 3aKOHOB: TpeoOpa3oBaHuii ['anuies, BTOPOTO M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPaHECHUSI MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojokeHUs MKT u 3akoHBI MONEKYISpHOW (UBHKH U
TepMOJMHAMHUKU (CBSA3b JABJCHUSA HJEATBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOU HDHEPrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
SHEPrUEN TEIJIOBOrO JBMKEHUS €r0 YaCTHUILl, CBA3b JIABJIEHUS UIECAIBHOTO
raza C KOHUEHTpAIME MOJIEKYJl U €ro TEMIIEpaTypou, YpaBHEHHE
MenneneeBa—Knamneipona, mepBbld 3aKOH TEPMOAMHAMHKH, 3aKOH
COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIECcax), MPU ITOM HCIOIb30BaATh



MaTEeMaTHYeCKOE BBIPAXKEHUE 3AKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUYECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI M 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, IPHHLIMI CYHEPIO3ULUN DIEKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IMPAKTUYECKH Ba)KHBIE COOTHOIIEHHWA: 3aKOHbI OMa g ydacTka
LHENA W U1 3aMKHYTOM DJJIEKTPUYECKOM Lenu, 3akoH JIxoyns—JleHna,
npasuia Kupxroga, 3akonsl @apajes 1uisl 3JeKTpoIIn3a);

ONKCHIBaTh (PU3NUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys BEIUYMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS SHEPT U1, KHHETUYECKasl SHEPT U,
MEXaHU4eCcKasl JHeprus, paboTa CUIIbl, IEHTPOCTPEMHUTEIIBHOE YCKOPEHUE,
CHWJIa TSDKECTH, CHWJIAa YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBYS Tena ¢ 3eMiEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopManuu NpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMUKE, BHYTPEHHSSI HHEPrus HJI€aIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIbHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD JIEKTPUYECKOIO MOJISA, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ M B JAMDJIEKTPUKE, MOTEHLIHAAT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUUATIOB, 3JEKTPOJBHKYIIASL
CWJIa, CWJIa TOKA, HAMPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECcKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEmu ¢
NIOCJIEOBATEIBHBIM U MAPAJUIEIIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATb  OCOOCHHOCTH  MPOTEKaHUA  (PU3NYECKUX  SIBJICHUIA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHE 4YacTHUL] BEIECTBa,
TEIJIOBOE€ paBHOBECHE, OPOYHOBCKOE NBIDKeHUE, Muddy3usi, ucrnapeHue,
KHUIIEHUE U KOHJEHCAlUs, IUIaBJIECHUE U KPUCTAJUIM3aLKs, HAIPABJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOIHUKA;

IPOBOJNUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOI BEIMUUHBI OT
JIPYTOM C UCIIOJIb30BAHUEM MPSAMBIX U3MEPEHUH, TPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
(¢u3nyecKux BEIMYMH B BHJE TIpaduKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMM, JeNlaThb  BBIBOABI 110  PE3yJIbTAaTaM
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJbHBIA METOJI U3MEPEHUs, OLIEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
MPOBOJAUTH OMBITHI IO MPOBEPKE MPEMJIOKEHHON TUIIOTE3bI: MIAHUPOBAThH
AKCIEPUMEHT, COOUPATh HKCIEPUMEHTAIBbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PEe3yJbTaThl U J€JaTh BBIBOJ O CTaTyce MNpeJI0oKeHHON
TUIOTE3bI;

co0roaTh mpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHNN B
paMKax  y4eOHOro  OKCIEpUMEHTa, TNpaKTUKymMa ©W  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTETHHBIX YCTPONCTB U J1a00paTOpHOTO 000PYA0OBAHMUS;

pemarb pacy€THbIE 3aJayd C $SBHO 3aJlaHHOM M HESIBHO 3a/IaHHOU
(bu3MYeCcKOil MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
MPUMEHSTH (POPMYIIBI, 3aKOHBI, 3AKOHOMEPHOCTH U MOCTYJIAThI (PU3UUYECKUX
TEOpPUN NpPHU UCIOJIb30BAHUM MAaTEMAaTHYECKUX METOJOB PEUICHUs 3aady,
MPOBOAUTH PACUYEThl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIMU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METOJIbl PEHICHUS C YUYETOM MOJYYCHHBIX
pE3yNbTATOB;

pemiath KadeCcTBEHHBIC 3ajaud, TpeOylolue NPUMEHEHUS 3HAHWM u3
pa3HbBIX pa3lenoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS IS OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PAOOTHI U3MEPHUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX MPOLIECCOB;

MIPUBOUTH IPUMEPHI BKJIaa POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAYKH, B OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIEro MHUpa, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTU;

aHAM3UPOBATh U OIICHUBATH MOCIEACTBUS OBITOBOW M TIPOW3BOICTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECCaMU, C
MO3UIINHI IKOJIOTUUECKON O€301MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOJIONIOIB30BAHUH, & TAKKE PA3yMHOM HCIOJIb30BAHUU JOCTUKEHUN
HAyKM MW TEXHOJIOTMH JUIsl JalbHEHIIEro pa3BUTHS YEJIOBEUYECKOIO
00IIIeCTBA;

MPUMEHSTh pa3lInuHble CIOCOObl padoThl ¢ MH(popManuen (Guznueckoro
COJIEp)KaHUsI C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALIMOHHBIX
TEXHOJIOTHA, TIPU 3TOM HCIOJ30BaTh COBPEMEHHBIE WH(OPMAIIMOHHbBIE



TEXHOJOTMM JJI1 TIOMCKA, NepepadOTKU U MPEAbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OIEHHUBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NO3HaBaTEJIbHbIE YMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJIHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTth B TpyHIe€ C HCIOIHEHUEM PAa3IUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYalHsX, aJE€KBATHO OLEHUBATH BKJIAJ KaXXIOro U3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE PacCMATPUBAEMON TPOOIIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oyaynieil mpohecCuoHanbHOW AESTENbHOCTH IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpuUIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIC PE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHUM:

MOHUMATh POJIb PU3UKHU B IKOHOMHUECKOM, TEXHOJIOTHUECKOM, COIUATTbHOMN
U DTUYECKON cdepax IesTeTbHOCTH YeJIOBEKa, POJib U MECTO (PU3HKHU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMUU B IPAKTHYECKON
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUYEHUE OINHCATEIbHOM, CHUCTEMATU3UPYIOLIEH, OOBSICHUTENBHOU U
MIPOTHOCTUYECKON (PYHKIMHA (DU3UYECKOM TEOPHH — DIJICKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOH (U3UKH, pOJIb
¢bu3nueckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MTPEICTABICHHUI O IPUPOJE;
pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJiesel (PU3NUeCKHX Tel U MPOIIECCOB
(s1BJIEHUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MArHUTHOE ITOJIS,
rapMOHUYECKHUE KOJIeOaHUs, MaTeMaTHYECKUH MAsTHUK, HA€aTbHbIN
NPY>KUHHBIN MAasiTHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeIeil aToMa, aTOMHOTO Si/jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (pyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHU4YEHHOCTD UCIIOJIB30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh U OOBICHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBJICHHUS,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHbl JJIEKTPOAUHAMUKH H
CHELMAIBHOM ~ TEOpUM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs



AIEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuwio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DJEMEHTE OJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUS CUJTbI TOKA, MOCTYJIAThI CIIEIUATIbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBICHATH KBAHTOBBIE MPOLIECCHI U SABJICHUSI, HCTIOIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHA  UIs
doTordekra, mepBIit 1 BTOPOI MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3apsA0BOrO0 H
MacCOBOTO YKCEJI U SHEPTUU B SIICPHBIX PEAKIUIX, 3aKOH PATUOAKTUBHOTO
pacmana);

ONMKCHIBATh (PU3WYECKUE TMPOILIECCHl U SIBJICHUS, HMCIOIb3Yys BEITUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN SJIEKTPOCTATUUECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHATHOTO TMOJISl, MarHUTHBIM MOTOK, cuja AmIiepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHAS] SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTHUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SIBJICHUMA:
AJIEKTPOMArHUTHASL UHIYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6era-pacnasl saep,
raMMa-u3iaydeHue saep, Gu3n4ecKue MPUHIIUIBI CIEKTPATILHOTO aHAJIU3a U
paboThI N1azepa;

ONpENENATh HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKEHHE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
U PacCUUTHIBATH €r0 XapaKTEPUCTHUKHU;

MPUMEHSTh OCHOBOIIOJATalOIMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHajlu3a ©  OOBSCHEHHS  (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3MAaX, B 3BE3AHBIX CUCTEMAX, B MEXKTaJTaKTUUYECKOU
cpeje; ABMKEHUsI HEOSCHBIX TeJl, IBOIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHNWE 3aBUCUMOCTEH (PU3UYECKHX BEIHYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW 3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTEd  W3MEPEHH, JelaTh  BbIBOABI IO  pe3yjibTaTaM
UCCIIEIOBAHUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMPATh ONTHUMAJIbHBIA METOJlT U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIC MOTPENTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHU;
IPOBOJUTH ONBITHI IO MPOBEPKE MPEIOKEHHON TUIIOTE3BI: MIJIAHUPOBAThH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U JelaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

ONKCBIBATH METO/BI MOTYYEHUSI HAYUYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0I01aTh TpaBmiia 0€30MacHOrO TPYy/Aa IPU MPOBEACHUH UCCIICIOBAaHUI B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpakKTUKymMa M y4eOHO-
UCCJIEOBATENBCKOW W ITPOEKTHOM JIEATEIIBHOCTH C MCIOJb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemaTth pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 33JaHHOU
(Gu3MYEeCKO MOJEIbI0: HAa OCHOBAaHWM aHAJM3a YCJIOBUS BBIOMPATH
¢usznyeckue MOJENH, OTBEYarollue TpeOOBAHUAM 3aJauyd, MPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUM
IPU HUCIIOJIB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IPOBOJUTH PACUETHI HA OCHOBAaHWU UMEIOIIUXCS JAHHBIX, aHAIU3UPOBATh
pe3yNbTaThl U KOPPEKTUPOBATH METO/bl PEIICHUS C YYETOM MOJYYEHHBIX
pE3yNbTATOB;

peliaTth KayeCTBEHHbIE 3a/auyd, TpeOylollue MNPUMEHEHHUs] 3HAHUW U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKKE UHTETpallui 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Uil OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJIOTUYECKHUX MPOLIECCOB;

IPUBOJIUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M NPOU3BOICTBEHHOU
NeSATEIbHOCTH 4YEJOBEeKa, CBS3aHHOM C (PU3MYECKUMHU TNpOLEcCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHAILHOM
IPUPOAOIIOIB30BAaHNN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOTO
0OIIIECTBA;

MPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MHGpopMaruen (Ppu3nIecKoro
COJEPKaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTU, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TNEpepadOTKH M MpEeAbsBICHUS Y4YeOHOU U
HAy4YHO-TIOMYJISIPHOM MH(MOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUU
uHbOpMaIlMK, TOJYUYEHHON U3 Ppa3IUYHbIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylo  HMH(OpMamMiO ¥  OLEHUBaTh €&
JOCTOBEPHOCTh KAaK HAa OCHOBE MMEIONIMXCS 3HAHUM, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA UHPOpPMALIUY;

IPOSIBIISITH OpraHu3alMOHHBIE 17} NI03HABaTEJIbHbIE YMEHUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJIHEHUS
IIPOEKTHBIX U YUEOHO-HUCCIEA0BATEIbCKUX PadOT;

paboTaTh B TpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pPOJEi,
IUTAHUPOBaTh pabOTy I'PYMIIbl, PAlMOHATIBHO PACIIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJIAJ KaXXI0TrO W3
YYaCTHHKOB T'PYMIIbI B pEHIEHUE pacCMATPUBAEMON TPOOIIEMBI;

IPOSIBISATHE MOTUBALUIO K Oyayiiel npohecCUuOHAIBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. HAYUYHBIA METO/ ITIO3HAHUS ITIPUPOIbI
1.1 Hayunblii MeTO MO3HAHUS TPUPOBI 6 0
Hroro no pazaeny 6
Pa3zpen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JnHamuka 10 1
2.3 Crartuka TBEpAOroO TENA 5 0
24 3aKOHBI COXpaHEHUsI B MEXaHUKE 10 1
Hroro no paszneny 35
Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOIUHAMHUKA
3.1 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 15 1
3.2 Tepmonunamuka. TeniaoBbie MalTuHbI 20 1
33 ArperatHble cocTosiHUA BemecTBa. da3oBbie 14 0
NIEPEXO0/IbI
Hroro no pazneny 49
Paznea 4. JIEKTPOJJUHAMUKA
4.1 DIIEKTPUUYECKOE TT0JIE 24 1
4.2 IToCTOSTHHBIN 3JIEKTPUYECKUI TOK 24 1




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




11 KJIACC

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

Paszea 3. OCHOBBI CIEIIMAJIbHONU TEOPUM OTHOCUTEJBHOCTH

31 Ocnoss CTO 5 0
Hroro no paszneny 5
Paznen 4. KBAHTOBAS ®U3UKA
4.1 ‘ KopnyckynsipHo-BOIHOBOM Ayanu3m 15 0
4.2 ®dusnka aroma 5 0
43 ®u3mMKa aTOMHOTO S7Ipa U 3JI€MEHTapHBIX 5 ]

YaCTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

5.1 ‘ DNeMEeHTBI aCTPOHOMUU U acTPOPU3UKU

12
Hroro no pasneny 12
Pasgen 6. PU3UNUECKUI MPAKTUKYM
6.1 ‘ Pu3n4eCcKuil NPAKTUKYM 16 16
Wroro no pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremarusanus U 00001IeHne
71 HPEIMETHOTO COJIEPKAHMS U OIbITa 10
' NeSITeTLHOCTH, TPUOOPETEHHOTO TIPU
u3ydyeHuu kypca ¢pusuku 10 — 11 kmaccos
Hroro no paszneny 10
PesepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 165 16







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne i/

Tema ypoka

®uszuka — pyHaaMeHTaabHas HayKa o
pupoe

KoaudecTBO 9acoB

Bcero

DJIeKTPOHHbIEe HH(POBbIE
o0pa3oBaTe/ibHbIE pecypChl

HayuHblii METOT TO3HAHUS U METOBI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN

DKCIepUMEHT U TEOpHs B IIpoIecce
no3Hanus npupoasl. Habmoaenue u
HKCIEPUMEHT B (PU3UKE

CrniocoOs1 u3mMepeHus: GU3NYECKUX BETUUHH

AOCOITIOTHASA 1 OTHOCUTEIILHAS
MOTPEIIHOCTH U3MEPEHUIN PU3NYECKUX
BCJIMYHUH

MonenupoBanue B ¢pusuke. Posb u mecto
¢u3UKN B JOPMUPOBAHUU COBPEMEHHON
Hay4YHOU KapTHHBI MUPaA, B IPAKTUYECKOMN
JESTEIIBHOCTH JIHOICH

Mexanndeckoe nBrkeHne. Cucrema
otcueta. OTHOCHUTEIBHOCTh MEXaHNYECKOTO
newkenus. [Ipsimast u oOpatHas 3agaun
MeXaHUKHA

Panuyc-BekTop MaTepranbHOM TOUKH, €T0
MIPOEKIIMH Ha OCHU KOOpAWHAT. TpaeKkTopus.
[Tepememenue. Ckopocts. VX mpoekiuu Ha
OCH KOOPJIUHAT




10

PaBHOMEpHOE MPSIMOTMHEHHOE BIKCHHE.
I'padmueckoe onrcanne paBHOMEPHOTO
HpHMOJ'II/IHef/'IHOI‘O JABHXCHUA

CiioxeHue nepeMeeHnil 1 CKOPOCTEN.
Pemrenue 3amau

11

HepaBnomepHoe aBukenne. MrooBeHHas
CKOpOCTh. Y ckopenue. [Ipsamoinnaeitnoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

12

13

14

15

16

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHMSI C TOCTOSIHHBIM YCKOPEHUEM

®u3nuecKuil IPAKTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO ABUKEHUS C
LIEJIBIO ONPEAEIIEHUS MTHOBEHHOM
ckopoctu"

CBoOoaHOe najieHne. Y CKopeHue
CBOOOJHOIO MaJieH!sl. 3aBUCUMOCTh
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"M3MepeHne yCKopeHHsi CBOOOIHOTO
najgeHusa" win "M3yueHue ABUKEHUS Tena,
OpOLIEHHOTO TOPU30HTAIBHO"

JIBu>keHue Tena, OpOIIEHHOTO MO YIJIOM K
TOPU30HTY

17

@u3nYeCKUil NPAKTUKYM IO TEME
"N3mepeHune ycKopeHus Npu
MPSIMOJIMHEITHOM PaBHOYCKOPEHHOM
IBIDKEHUH 10 HAKJIOHHOM IUIOCKOCTH' MIIN




18

19

20

21

"HccnenoBanue 3aBUCUMOCTH ITYTH OT
BPEMEHHU IPU PAaBHOYCKOPEHHOM
IBIKeHUN"

KpuBonuneiinoe npmxenue. [[BrxeHue mno
OKPY>KHOCTH. YTJIOBasi U JIUHEHHAs
ckopoctb. [lepunoa u yactora.
LenTpocTpeMHUTEIbHOE U TIOJIHOE
YCKOpEHUE

Ou3nyeckuil MPakTUKyM IO TeMe
"N3y4yeHne qBUKEHUS TeJa M0 OKPYKHOCTH
C IOCTOSIHHOM 1O MOJYJIFO CKOPOCTBIO" NN
"UccnenoBanue 3aBUCUMOCTH TIEPUOJA
oOpareHus KOHMYEeCKOro MasiTHUKA OT €ro
napamerpoB"

KonTponbHas pabota mo teme
"Kuuematuka"

IIepBeb1if 3ak0oH HproTona. THEpIMaibHBIE
cucremsl orcuéra. [IpuHIun
OTHOCUTEIbHOCTH [ anmunes.
HeunepuuaneHsie cuctembl OTCUETa

22

Cuna. PaBHoelcTByrOIIas cuia. Bropoit
3axoH Herorona. Macca

23

24

B3aumoneiictue ten. Tperuil 3aKoH
Herorona

[Ipunnun cynepno3unuu cuil. Pemenue
3a/1a4 Ha IpUMEHEHue 3aKOHOB HproToHa




25

26

3aKOH BCEMHUPHOTO TATOTEHUS.
OKBUBAJIEHTHOCTb I'PABUTALIUOHHON U
MHEPTHOU MaccChl

Cwuia TSOKeCTH U yCKOpEeHHE CBOOOHOTO
majieHust

27

JIBrokeHre HeOEeCHBIX TeN U MX
HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHUYecKasi CKOpocTh. 3akoHbI Keruepa

28

29

30

31

Cuna ynpyroctu. 3akoH ['yka. Bec tena

du3nuecKuil MPakTUKYM 110 TeMe
"UccaenqoBaHue 3aBUCUMOCTH CHIT
YIIPYTOCTH, BO3HUKAIOIINX B IIPYKUHE U
pe3nHOBOM 00paslie, oT ux aepopmanuun’
wiu "M3ydeHne ABM>KEHUS CUCTEMBI Tell,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON yepes
nérkuit 010K"

Cuna tpenus. [Ipupoaa v BUAbI CUI TPEHUS.
JIBr>KeHUE B JKUJIKOCTH U Ta3e ¢ YYETOM
CHUJIbI COMIPOTUBJIEHUS CPEJIbI

Pu3nYecKuil IPaKTUKYM 110 TEME
"N3mepenue kodpduimenTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3aBucumocTt Frp(N)" miu "MccnenoBanue
JBUKEHMs OpycKa 110 HaKJIOHHON
IJIOCKOCTH C NTEPEMEHHBIM KO3 PUITIEHTOM
TpeHus" wim "M3yueHnue qBUKEHUs rpy3a Ha
BaJly ¢ TpeHuem"

32

Jasnenue. ['uapocratuueckoe 1aBjIeHUE.
Cuna Apxumena




33

34

AbcomtotHo TBepaoe Teno. [locTynarensHoe
Y BpauiaTelibHOE JBUKEHUE TBEPOTO Tela
MOMEHT CuJIbl OTHOCUTEIBEHO OCH
Bpaiuenus. [lneyuo cumbl

35

CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPJIOMY
teny. LlenTp Tsxectu Tena. Y cioBus
paBHOBECHS TBEPAOTO Tea. Buasl
paBHOBECHS

36

@uU3NYECKU IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUl paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALLCHUS "
niu "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacu€r cun ynpyroctu" unn "U3yuenue
YCTOMYMBOCTH TBEPIOTO TENA, UMEIOLETO
IJI011IaJb OTIOPHI"

37

38

Pemenue 3agau

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOUIEH CUJIBI ITPU
JBUKEHUH OpyCKa M0 HAaKJIOHHOMN
mwiockoctu" win "IlpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHHU JIBH)KEHUS Opycka
10 HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE
paccTositHue OT ero Macchl”

39

40

KonTponbhas pabota no teme "J{[uHamuka.
Cratuka TBepaoro tena'"

NMnynbc MmaTepraabHOW TOUKH, CUCTEMBI
MaTepUaIbHbIX TOYEK. LIEHTp Macc cucTemsl
MarepuaibHbIX ToO4eK. Teopema o
JBYKEHUH LIEHTPaA Macc




41

42

43

Vmnynbe cuilbl 1 U3MEHEHNE UMITYJIbCa
Tena. 3aKOH COXPaHEHMsI UMITYJIbCA.
PeaktuBHOE NBHXKEHUE

MomenT HMITYJIbCa MaTepHaﬂbHOfI TOYKH.
HpeI[CTaBJ'IeHI/IC 0 COXpaHCHUH MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

44

45

46

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umiynbca Tena mno
TopMo3HOMY ITyTH" uiu "M3Mepenue cubl
TATH, CKOPOCTU MOJIEIH 3IEKTPOMOOUIIS U
MOIIHOCTH cuibl TAru" win "CpaBHeHUE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunel" uinu "HccnenoBanue coxpaHeHUst
UMITyJIbCA TIPU YIIPYTOM B3auMoencTBun"
niu "M3MepeHne KHHETUYECKOM dHEprun
Teja 1o TOPMO3HOMY ITyTH"

Pabota cuiibl Ha MaJIoM U HA KOHEYHOM
nepemenieHnu. I'papuueckoe
IpeJCTaBIeHUEe PaboThl CHIIbL. MOIIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KNHETUYECKOW YHEPTUHU
MaTepHUaIbHOW TOUKH

47

[ToTennmanpHple U HEIOTEHIIUAJIBHBIE CHUJIBI.
[TorenumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

48

Tpetbs kKocMuueckast ckopocTb. CBs3b
pabOoThI HEMOTEHIMATIBHBIX CHJI C




U3MEHEHHEM MEXaHUYECKON dHEPIun
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKON YHEPTrUun

Yupyrue u Heyrpyrue CTOIKHOBEHHS.

49 VYpaBHenue bepHymu 11 uaeanbHoOn
KHUJKOCTU

50 KonTponbHas padoTa no teme "3aKoHbI
COXpaHEHUs B MEXaHUKe"
Pa3BuTue npeacraBieHuii 0 npupoie

51 ternoTel. OcHOBHBIE nojokenust MKT.
Huddyszus. bBpoyHoBckoe nBHKEHHE
CtpoeHnue ra3000pa3HbIX, KUIKHX U

52 TBEPABIX TeJ. XapaKTep JABUKECHUS U
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

53 KonunuectBo BemectBa. [locrossnHas
ABoraapo

54 Temneparypa. TemioBoe paBHOBECHE.
[ITxana [enbcus

55 Pemrenue 3amau

56 WneanbHblii ras. ['a30Bbie 3aKOHBI

57 VYpaBnenue Menpaeneesa-Knanerpona.
Pemenue 3agau

53 AOGcomoTHas TeMiieparypa. 3aKoH
JanbToHa

59 N3omporieccr B naeambsHOM Ta3e ¢

IIOCTOAHHBIM KOJIMYECTBOM BCIICCTBA




60

61

I'paduueckoe npeacraBicHne
M30IMPOLIECCOB: N30TEpMa, U30X0pa, n300apa

OcnoBHoe ypaBHeHue MKT

62

63

64

Pemenue 3agau

CBs13b a0COMIOTHOM TEMIIEPATYPHI
TEPMOJUHAMHYECKON CUCTEMBI CO CpeaHel
KHMHETUYECKOM SHEprueil mocTynaTeabHOro
TETUIOBOTO JABUKEHUS €€ YaCTHI]

O0001IeHEe ¥ cucTeMaTh3aluus 3HaHUHI 110
TeMe "OcuoBsl MKT"

65

66

Kontponbnas padota no teme "OCHOBBI
MKT"

TepMoauHaMuyecKkasi cucrema. 3ajianue
BHEIIHUX ycnoBuid 1uist T/ cucremsl.
BHemHne u BHyTpeHHUE MTapaMeTpBhl.
[TapameTtpsl T/] cuctemsl Kak cpeaHue
3HAYCHMS BEJIMYMH, OIUCHIBAIONINX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

67

68

69

HyneBoe Hauano TepMOAMHAMUKH.
CamonpounsBombHas penakcarus T]]
CHUCTEMBI K TENJIOBOMY PaBHOBECHUIO

Monenb uaeaapHOTO ra3a B
TepMOJAMHAMUKE. Y CIIOBUS IPUMEHUMOCTH
3TOU MOJEIIH

VYpaBaenune Menzeneesa-Knaneiipona u
BBIPAKCHUE JUJIS1 BHYTPEHHEN SHEPTUU

70

BeIpaxxenue 111 BHyTpeHHEN SHEPTUA
OJTHOATOMHOTO HJICAJIBHOTO Ta3a.




71

KBazucratuueckue u HecTaTUYECKUE
IIPOLIECCHI

DnemeHTapHas paboTa B TEpPMOJAMHAMUKE.
Brruncnenme paboTsl 1o rpaduky mnpoiecca
Ha pV-auarpamMmme

72

Tennonepenaya Kak ciocod U3MEHEHUS
BHyTpeHHel sHepruu T]] cuctemsr 6e3
COBEpLICHUsI PaOOThI

73

74

75

KOHBGKHI/I?I, TCILIOIMPOBOAHOCTD, U3JIYUCHUC

KommnyectBo Temnorel. TemnoéMKoCTh Teaa.
YaennHas u MOJIAIpHasi TEIIOEMKOCTH
BelecTBa. Y JAeabHas TEILIoTa CropaHus
TOIIJIMBa

Pacuér xonuuecTBa TENIOTHI ITpU
Terioneperaye

76

77

@uU3NYECKU NPAKTUKYM I10 TEME
"N3mepenue yaenbHol TenaoéMKocTH" UiIn
"UccnenoBanue mpoliiecca OCThIBAaHUS
BemiecTBa" min "MccienoBanue
aauabaTtHoro npouecca” unn "M3ydyenue
B3aUMOCBS3U YHEPTUU MEKMOJIEKYJIIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypPbl KUTICHUS
JKUIKocTen"

Pu3NYECKUl IPAKTUKYM 110 TEME
"N3y4eHne n30TepMUUECKOT0 IIpoLecca
(peKOMEeHJ0BaHO MCMOJIb30BaHUE IU(POBOIL
nabopatopun)" unu "M3ydenue u30X0pHOTro
nporecca" win "N3yuenue nzodapHOTO




npouecca" unu "[IpoBepka ypaBHEeHUS
cocTosiHUs"

[TonsTre 06 annabaTHOM TpoIecce.

78 [TepBrlii 3aKOH TEPMOAMHAMUKHU
KomnmdgecTBo TermioTsl u paboTa Kak Mephl

79 U3MeHeHus BHyTpeHHel sHepruun T /1
CUCTEMBI
Bropoii 3ak0H TepMOIMHAMUKY IJIS

80 PAaBHOBECHBIX U HEPABHOBECHBIX IIPOLIECCOB.
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB

81 [TpuHIMIIBI AEWCTBUS TEIUIOBBIX MAIIIHH.
KILJ

2 MaxkcumansHoe 3HaueHue KIT. [{ukn
Kapno

83 Pemrenue 3amau
DKOJIOTMYECKHUE aCHEeKThl UCIIOJIb30BaHUS

84 TEIUIOBBIX JABUrareneu. TemnoBoe
3arpsi3HEHUE OKPYKaroLIEH Cpeibl

85 Pemrenue 3amau
O06o0061IeHre U cucTeMaTu3alus 3HaHu#| 110

86 teme "Tepmoannamuka. TeroBbie
MaITUHBI"

87 KonTponbHas pabota mo Teme
"TepmoanHamuka. TenaoBsle MAIMHbI"
[TapooGpa3oBanue U KOHIEHCAITHS.

88 Hcnapenue u kunienue. Y nelibHas TEIUIOTa

napooOpazoBaHUs




HaCHHIeHHLIe W HCHACBIIICHHBIC I1ap5bI.
KadecTBeHHas 3aBUCUMOCTD IJIOTHOCTH U
AAaBJICHUA HACBIIICHHOI'O mmapa OT

89 TEMIIEPATYPbI, UX HE3AaBUCUMOCTb OT
00BEMa HACKHIIIIEHHOTO Tapa. 3aBUCUMOCTh
TEeMIIepaTypbl KUIIEHUS OT JaBJICHUS B
KUIKOCTU

90 Brnaxxnocts Bo3myxa. AGCONIOTHAS U
OTHOCHTEJIbHAs BIAXKHOCTb

91 Pemtenue 3agau
TBépnoe Teno. Kpucramimueckue u

92 amMopQHBbIe Tena. AHU30TPOIHS CBOWCTB
KpUCTAJIJIOB

03 [1naBneHue u kpucrauuzauus. Y aesbHas
TertoTa masneHus. Cyomumanus
Hedopmaruu TBEpaOTO Tena. Pactskenue u

94 ckarue. Casur. Monyine FOHra. IIpenen
yOpyrux aegopmaruii
TenoBoe paciIMpeHue KUIKOCTEN U

95 TBEPIBIX T€J. AHTAPMOHU3M TEIIOBBIX
KoJeOaHuil 4acTHUIl BEIIeCTBA

96 [IpeoOpa3oBanue sHEPrUM B Pa3zoBbIX
nepexoiax

97 VYpaBHeHHE TEIJIOBOTO OalaHca

98 Pemrenue 3agau

99 [ToBepxHOcTHOE HaTsKeHUE. KanumisipHbie

siBJIEHUsI. J{aBieHue 1Moy MCKpUBJIEHHON




100

MMOBEPXHOCTHIO XXuAKocTH. Dopmyra
Jlamaca

DU3NYECKUI TPAKTUKYM I10 TEME
"M3y4yeHne 3akOHOMEPHOCTE UCIIapeHUs
xunkocter" win "M3Mepenue yneabHou
TEIUIOTHI IIJ1aBJIeHUs Jpaa" uin "M3ydyenue
CBOMCTB HACBIILIEHHBIX ApOB" WU
"N3mepenue abCOIIOTHON BIaKHOCTU
BO3/lyXa U OIIEHKa MacChl IapoB B
nomemeHun". 3smepenne kodddummenra

IMOBCPXHOCTHOI'O HATAKCHU S

101

102

103

O06o00muieHne 1 cucTeMaTU3alys 3HaHUH 110
TeMe "ArperaTHble COCTOSIHUS BEIIECTBA.
da3oBble nepexobl"

KonTtponbHast pabota o Teme "ArperarHsie
cocTosiHUA BemecTBa. Pa3oBble NEPEXOIbI"

DnexTpu3anus Tea U €€ IposBICHUS.
Dnektpuueckuii 3apsia. [[Ba Buna
3NEKTpUYECKUX 3apsaaoB. [[poBogHuKkH,
JTUAJIEKTPUKU U TTOITYIIPOBOIHUKHI

104

DneMeHTapHbIN ANEKTPUUYECKUI 3apsil.
3aKOH COXpaHEeHHUs AIIEKTPUUYECKOT0 3apsia

105

106

B3anmoneiicteue 3apsanoB. Toueunbie
3apsabl. 3akoH Kynona

Pemenue 3agau

107

DnekTpuyeckoe noje. Ero neiictBue Ha
AIEKTPUIECCKUE 3aPsI bl




Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoGHbIii 3apsiy. JInHUM HAPSHKEHHOCTH

108
AIEKTPUYECKOTO 1oJist. OTHOPOIHOE
AIEKTPUYECKOE MOJIe
[ToTeHIMamTbHOCTh JIEKTPOCTATUIECKOTO
109 noiag. Pa3HOCTh MOTEHIINAJIOB U
HaIpsHKEHUE
[ToTeHnmanpHas YHEPTUS 3apsiia B
110 3JIEKTPOCTAaTHYECKOM ToJe. [ToTennuan
AJIEKTPOCTATHYECKOTO OIS
CBs13b HANPSHKEHHOCTH TIOJIA U PA3HOCTH
111 MOTEHIMAIOB JJISI JIEKTPOCTATUYECKOT O
IOJIS
112 [IpuHIUI CYyNIEPIO3UITUH IIIEKTPUUECKUX
moJsiei
113 Pemenue 3amau
114 [Tone Toueunoro 3apsna. [Tose paBHOMEPHO
3apsKeHHOU cepbl
[Tonie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
115 mapa. [lone paBHOMEpPHO 3apsKEHHON
OECKOHEUHOH IIIOCKOCTH
116 [IpoBOIHMKH B 3EKTPOCTATUUECKOM IIOJIE.

117

YcaoBue paBHOBECHUSA 3apa10B

HI/ISHeKTpI/IKI/I " ITOJYIIPOBOAHHKH B
QJICKTPOCTATUYCCKOM II0JIC

118

Konpaencarop. 21eKTpoEMKOCTh
KOHJIEHCATOpa. DJIEKTPOEMKOCTb IIIOCKOTO
KOHJIEHCATopa




119

HapaJ'[J'ICJ'IBHOG COCIMHCHNE KOHACHCATOPOB

IlocaenoBaTenbHOE COeIUHCHUE

120
KOHJICHCATOPOB

121 OHeprus 3apsKEHHOI0 KOHAEHcaTopa

122 Pemrenue 3anau

123 JIBr>keHuE 3apsKEHHOM YacTULIBI B
OJIHOPOJIHOM 3JIEKTPUUECKOM I10JIe

124 Permrenue 3amau

125 O0o001IeHrEe U CHCTEMATHU3aLKs 3HAHUH 110
Teme "DnekTpuueckoe moie"

126 Kontponbnas paboTa mo teme
"DnexkTpuueckoe mose"
Cwuita Toka. IlocTossHHBIN TOK. Y CII0BHUS

127 CYILIECTBOBAHUS ITOCTOSHHOT'O
AIEKTPUUYECKOTO TOKA

128 Wctounuku Toka. Hanpsixenne u 3/1C

129 3akon OMa 1t yJacTKa LETH.
DNEeKTPUUECKOEe CONPOTUBIIEHHE
3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOAHOTO

130 MPOBOJIHUKA OT €ro JIMHBI U MJI0IA 1
MONEPEYHOT0 CEYEHUS

131 VY nenpHOE CONMPOTHUBIICHHE BEIIECTBA.
Pemenue 3amau

132 [TocnenoBarensHOE, MapaIeIbHOE,
CMEIIaHHOE COSTMHEHUE TTPOBOTHUKOB

133 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX

nenei. [lpaBuna Kupxroga




134

135

136

Pemrenue 3amau

@uU3NYECKU IPAKTUKYM 110 TEME
"HccaeqoBaHue CMEIIAHHOTO COEIUHEHUS
pe3ucropoB” win "M3Mepenue yienbHoro
CONPOTUBIICHUS TPOBOJHUKOB" UIIH
"HccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JIs1 JIaMITbl HaKaJIuBaHUs "

du3nuecKuil MPaKTUKYM 110 TEMe
"M3MepeHune cuibl TOKa U HallPsKEHUS B
LIEH [TOCTOSIHHOTO TOKA IPH ITOMOIIN
aHAJIOTOBBIX U LIU(POBBIX U3MEPUTEIBHBIX
npu6opoB" uiK "3HAKOMCTBO ¢ IUPPOBOH
nabopatopueii o ¢pusuke. [Ipumeps
M3MepeHus: GPU3NIECKUX BEITHIUH MIPH
MTOMOIIY KOMITbIOTEPHBIX JATYUKOB"

137

138

PaGora snektpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

Pemenue 3agau

139

140

MotHOCTb 31eKTprUYecKoro Toka. TemnoBas
MOIIIHOCTb, BbIJIEJIsiEMasi Ha pe3UCTOpe

Pemenue 3agau

141

OJIC 1 BHyTpEHHEE CONPOTUBIIEHUE
HMCTOYHHMKA TOKA

142

143

3axon OMa 11 OJIHOM (3aMKHYTO)
BJIEKTPUYECKON e

Pemenue 3agau

144
145

MoImHOCTh NCTOYHHUKA TOKA

KOpOTKOC 3aMbIKaHHUC




146
147

KOHI[CHC&TOP B IICIIN ITIOCTOSAHHOI'O TOKa

Pemenue 3agau

148

149

Pemrenue 3agaud mo treMe "IlocTOSHHBIN
AIEKTPUUYECKUN TOK"

DU3NYECKUN TPAKTUKYM I10 TEME
"HaGroienre npeBpaiieHus: SHEpruu
3apsKEHHOT0 KOHAECHCATOpa B IHEPTHIO
u3nyyeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIENH, COAEPKALICH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MMOTEHLMATIOB (HAPSDKEHUs) IpU
MIOCJIEI0BATEILHOM COEITUHEHUHN
KOHIEHCATOPOB"

150

151

152

Pemenue 3amay o reme "I1oCTOSITHHBII
ANEKTpUYECKUil TOK"

Pemenue 3amau mo teme "IlocTOSTHHBII
NEKTPUYECKUH TOK"

O060061eHre U cucTeMaTU3alus 3HaHUH 110
teMe "[1oCTOSHHBIN 2IEKTPUUECKUN TOK"

153

154

155

KonTponbhas padbota no teme
"ITocTOSIHHBIN 1EKTpUYECKUI TOK"

OnexTpuueckas MIpOBOAUMOCTD PAa3INYHBIX
BELIECTB. DJIEKTPUUYECKUI TOK B METaJlJIaX.
CBepXIpoBOIMMOCTh

DNEKTPUUECKUH TOK B pacTBOpPax U

paciiiaBax 3JICKTPOJIHUTOB. 3aKOHEI dDapaJ:[esi
JJIA BJICKTPOJIN3a




156

DU3NYECKUI TPAKTUKYM I10 TEME
"Habumrotenue amekTponusa’ win
"N3mepeHnue 3apsiia 0IHOBAJIEHTHOIO HOHA"
niu "HccnenoBanue 3aBUCUMOCTH
COIIPOTHBIICHUS TEPMOPE3UCTOPA OT
temnepaTypbl" uin "CHSITHE BOJBT-

aMITIEpHOM XapaKTEPUCTUKHU Auoaa"

157

158

DnekTpuyeckuil Tok B razax. [lmazma

DNeKTpUUecKUuil TOK B BakyyMe. BakyymHbie
PUOOPHI

159
160

161

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX
[TonynpoBOIHUKOBBIE TPUOOPHI

PesepBHeIil ypok. O000IICHHE 1
CHCTEMaTHU3allus 3HAHUI TI0 TeMe
"KunemaTtuka"

162

PesepubIiil ypok. O6006111eHIE 1
CUCTEMAaTH3aIHsI 3HAHUH 110 TeMe
"Tunamuka"

163

164

165

PesepBHelit ypok. O60011IeHNE 1
crcTeMaTu3alus 3Hanui no teme "CraTuka
TBEpO0Tro Tena"

PesepBHrlit ypok. O6001IeHNE 1
cucTeMaTH3allis 3HaHUM 1Mo TeMe "3aKOHEBI
COXpaHEHUs B MEXaHUKe"

PesepBHrlit ypok. O6001IeHNE 1

cucreMarus3aius 3Haguii mo teMe "OCHOBBI
MOJIEKYJIIPHO-KUHETUUECKOU TeopHrn"




166

167

168

PeszepBubIil ypok. O60011IeHIE 1
CHCTEMATH3alMs 3HAHUI II0 TEME
"Tepmoaunamuka. TernaoBsie MAlIUHbI"

PesepBubIil ypok. O600111cHIE 1
CHCTEMAaTH3alMsl 3HAaHUH 10 TeMe
"ArperaTHble COCTOSIHHS BEILIECTBA.
®da3oBbIe nIepexoan"

PesepBHrliit ypok. O60011eHNE 1

CUCTeMaTH3alusl 3HAaHUH 110 TeMe
"DnexkTpuueckoe nose"

169

PesepBHeIil ypok. O000IICHHE 1
CHUCTEMaTHU3aI1s 3HAHUM 110 TEME
"ITocTOSHHBIN ANEKTPUUECKUN TOK"

170

PesepBHeIit ypok. O000IICHHE 1
cucTeMaTu3alus 3Hanui o teme "Toku B
pa3nuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

170




11 KJIACC

KoauuecTBO 4acoB

Nenm/m  Tema ypoka
Bcero

| B3anMozeincTBre OCTOSIHHBIX MarHUTOB U IIPOBOJAHUKOB ¢ TOKOM. MaruutHoe nosie. I unoresa |
Awmnepa

) Bexrop MarHuTHOM MHAYKIMY. [[pMHIMI CylIepno3UIMA MAarHUTHBIX MToJiel. JINHUKM MarHUTHOM |
WHIYKIIUA

3 MaruuTHOe 1oJie MPOBOJIHUKA ¢ TOKOM. OTNBIT IpcTena 1

4 Cunia Amriepa, e€ HarpaBJICHHE U MOJTYJIb 1

5 Permrenue 3amau 1

6 [Ipumenenue 3akoHa AMiiepa. DJIeKTpOU3MepUTENbHbIE TPUOOPHI 1
®uznueckuil npakTukyM 1o treme "M3mepenne cuiibl Amnepa" nnu "M3ydenne 3aBUCUMOCTH

7 cwiibl Amriepa ot cuiibl Toka" uin "OnpeneneHne MarHuTHOW MHAYKIIMY Ha OCHOBE U3MEPEHUS 1
cuiibl Ammnepa"

2 Cuna JlopeHua, e€ HanpaBiieHHUE U MOAYJb. [[BHKEHHNE 3apsyKEHHON YaCTHULIBI B OJJHOPOIHOM |
MarHMTHOM I10JI€

9 Pemenue 3amau 1

10 Pa6ota cunbl Jlopenna 1

11 Pemenue 3amau 1

12 MaruutHoe nosne B BemecTse. deppomMarHeTUKH, apa- U IMaMarHeTUKU 1

13 OcHoBHbIE CBOMCTBa (heppomarHeTukoB. [Ipumenenue GpeppomMarHeTHKOB 1
Pu3nyueckuil NpakTUKyM 1o Teme "MccnenoBaHne MarHUTHOTO MOJISl TOCTOSHHBIX MarHUTOB"

14 nin "HccnenoBanue cBoNCTB peppomarHeTkoB" nin "HccienoBanue qeiCTBUS TOCTOSIHHOTO 1
MarHuTa Ha paMKy ¢ TOKOM"

15 Pemenue 3ana4 no teme "MaruutHoe nose"” 1

16 Pemenne 3amay mo reme "MaraurtHoe moie" 1




17 SIBrieHME IEKTPOMAarHuTHOW MHAYKIMU. [T0TOK BEKTOpa MArHUTHON UHIYKIIMHU 1
18 OC unnykuuu 1
19 3aKOH 3JIEKTpOMarHuTHOM MHAyKIuu Papanes 1
20 Buxpesoe anexrpuueckoe nosie. Toku Oyko 1
21 O/1C uHAYKIMU B JBUKYLIMXCS TPOBOAHUKAX 1
” ®dusnyeckuil mpakTukyM 1o teme "MccienoBanue SBiaeHUS JIEKTPOMArHUTHOM MHAYKIIUU'" WK 1
"Onpenenenne MHAYKIIMU BUXPEBOTO MarHUTHOTO oS
23 Pemenue 3amau 1
24 [IpaBuio Jlenna 1
25 NunyktuBHOCTH. KaTymka MHAYKTUBHOCTH B LIENH IIOCTOSIHHOTO TOKA 1
26 Asnenue camonnaykuuu. C caMonHayKuu 1
7 ®dusznyeckuil npaktukym 1o teme "MccnenoBanue sBieHus camounaykiuun'” win "Coopka |
MOJIETIH 3JIEKTPOMarHUTHOTO TeHeparopa”
28 DHeprus MarHUTHOTO MOJIS KaTYLIIKK C TOKOM. DJIEKTPOMarHuTHOE 10J1e 1
29 Pemenue 3amau 1
30 O060011eHre U cucTeMaTU3aIs 3HaHUH 110 TeMe "DIeKTPoIuHaMHUKa" 1
31 KontponbHas pabota no reme "DiaekTponuHamMuka” 1
32 Koneb6arenbnas cuctema. CBoOoaHbIe KoIeOanus. ['apmonnueckue KoneOanus 1
33 Kunemarnueckoe 1 JUHAMUYECKOE OMKMCAaHUE KOJeOaTeNbHbIX TBUKEHUN 1
34 DHepreTudeckoe onucanre. BIBoJ TMHAMUYECKOTO OMUCAaHUS TAPMOHUYECKUX KOoJeOaHUi 13 1
UX SHEPreTUYeCcKOro 1 KHHEMaTH4eCKOro OMUCaHUS
35 Ammuntyna u ¢aza konedanui 1
36 [Tepuon u wactora konebanuit. [lepro MaabIx CBOOOHBIX KOJIOAHUI MAaTEMATHIECKOTO |
MasiTHUKa. [lepuosr cBOOOHBIX KosleOaHU MPYKUHHOTO MasTHUKA
37 ®duznyeckuil npaktukym no teme "IIpeodpa3oBanne sHEPTUU B MPY>KUHHOM MasTHUKe" 1
38 3aryxatomue Konebanus. Beinyxnennsie konedanus. Pe3onanc 1




dusnyeckuil IpakTUKyM 1o Teme "M3mepeHue nepuoaa CBOOOIHBIX KOJeOaHUH HUTSHOTO U

39 " 1
MPYXUHHOTO MasiTHUKOB

40 ABTOKOJICOaHUS 1

41 Pemnrenue 3anau 1

42 Ypok-koHpepenius "MexaHn4eckue KoiaeOaHus B My3bIKaIbHbIX HHCTpYMEHTaX" 1

43 O06o061IeHre U crucTeMaTu3alus 3HaHui 1o Teme "MexaHnudeckue Koieoanus" 1

44 OnexkrpoMarHuTHele Kosnedanus. KonebarenbHbli KOHTYD 1

45 ®opmyna Tomcona. CBsi3b aMILTUTY B 3apsijia KOHIAEHCATOPA C aMIUTUTY/I0M CHIIBI TOKa B |
K0J1e0aTeIbHOM KOHTYpE

46 3aKOH COXpaHEHUsI SHEPTUU B UI€aJIbHOM K0JIe0aTeIbHOM KOHTYpE 1

47 3aryxaroIue IeKTPOMArHuTHBIC KoJieOaHus. BRIHYKIEHHBIC 2JIEKTPOMArHUTHBIC KOJICOaHuUs 1

48 [Tepemennslit TOk. Pe3uctop u KoHAEHCATOP B IIEMH MEPEMEHHOTO TOKA 1

49 Karymka MHIyKTUBHOCTH B LIENU NEPEMEHHOTO TOKA 1

50 3akon OMa J1st SJIEKTPUUYECKOH IeNU TEPEMEHHOTO TOKa 1

51 MomHOCTh NEPEMEHHOT0 TOKA. AMIIIUTYIHOE U ICUCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U |
HaNPsHKEHUS

52 Pe3onanc B a5iekTpUUECKOi 11eTH 1
duznueckuil NpakTUKyM 1o Teme "MccnegoBanue NeEpeMeHHOr0 TOKa Yepes3 Mociae10BaATENbHO

53 coeTMHEHHBIE KOHIEHCATOP, KaTylIKy u pe3uctop” win "HccnenoBanue paboThl HICTOYHUKOB 1
CBeTa B LIETIH IEPEMEHHOT0 TOKa"

54 Pemrenue 3agau 1

55 Nneansusbiif Tpancdopmarop. [Ipon3BoacTBo, mepeaava u moTpedIeHne IMEKTPUISCKON 1
SHEPTHH

56 DKOJIOTHYECKUE PUCKHU IIPU MPOU3BOJICTBE 3NEKTpoIHEepruu. KynbTypa ucrnoab30BaHus |
3JIEKTPOIHEPTUH B TOBCEAHEBHOM KM3HU

57 Pemenue 3amay 1

58 Pemenue 3agau 1




59 O0600611eHre U cucTeMaTu3alus 3HaHu| 1o TeMe "DIIeKTpOMarHuTHbIe KoseOaHus" 1
60 MexaHnuyeckre BOJIHbL. XapaKTEPUCTUKA MEXaHUUYECKUX BOJIH 1
61 CBoiicTBa MEXaHUYECKUX BOJIH 1
62 3ByK. XapaKkTepUCTUKH 3BYyKa 1
63 Nudpas3Byk u ynbTpazByk. lllyMoBoe 3arpsi3HeHUE OKpPYKAIOIIEH CpeIbl 1
64 dusznyeckuil mpakTUKyM 1o teme "M3ydenue napamMeTpoB 3ByKOBOM BOJIHBI" 1
65 Pemenue 3amau 1
66 DNeKTpOMarHuTHbIE BOJHBL. M3i1ydeHue 3J1eKTpOMarHuTHBIX BOJIH 1
67 DHeprus MEeKTPOMarHuTHhIX BOJIH. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH 1
68 HIkana >neKTpoOMarHUTHBIX BOJH. [I[puMeHeHNEe AIeKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY 1
69 [IpuHUMIBI paguocBs3u U TeneBUuAeHU. Paguonokanys. DIeKTpOMarHuTHOE 3arpsi3HEHUE |
OKpY>Karollen cpeibl
70 Kontponbnas padota nmo teme "Kosebanus u BoJgHBI" 1
71 Cgert. 3aKOH NMPSIMOJIMHEIHOTO PAaCTIPOCTPAHEHHS CBETA 1
72 Pemrenne 3a1a4 Ha nTpUMEHEHNE 3aKOHA NPSMOJIUHENHOTO PACTIPOCTPAHEHUS CBETA 1
73 Otpaxenue cBera. [1nockoe 3epkano. Chepuueckoe 3eprano 1
74 [Ipenomiienue cBeTa. AGCOMIOTHBIN U OTHOCUTENBHBIN MMOKa3zareib npenomienus. [lonnoe |
BHYTpPEHHEE oTpaxkeHue. [IpenenpHbIi yroil oJHOro BHYTPEHHETO OTPAKEHUS
75 dusnyeckuil NpakTukyM 1o teme "M3MmepeHune nokasaresns IpeJoMIESHUs CTeKIa" WiIn |
"TTomyuenne n300pa>keHHs B CUCTEME U3 IIJIOCKOTO 3epKaja U JIMH3bI"
76 Pemenue 3a1a4 Ha MpUMEHEHNE 3aKOHOB OTPAXKEHMSI U IIPEJIOMIIEHUS CBETa 1
77 Xon nyueit B npusMe. ucnepcus ceera. CiioxxHbIH coctaB Oenoro csera. Ler 1
78 JInnzpl. DOKyCHOE paCCTOSIHUE U ONTUYECKAs CUJIA JIMH3bI 1
79 [Toctpoenue n300pakeHui B TMH3aX U UX cUCTeMaX. Y BETMYEHUE JIMH3BI 1
80 Pemienue 3a1a4 Ha MOCTpoeHUE U300pAKEHUH, TOTyYaEMbIX C ITIOMOIIBIO JIMH3 1
1

81

I'ma3 kak onTudeckas cucTema




82 Pemenue 3agau. [Ipenenbl npuMEHMMOCTH F€OMETPUUYECKON ONTUKH 1
duzndeckuil mpakTukym 1o teme "MccnenoBanue 3aBUCUMOCTH (DOKYCHOTO PACCTOSIHHS OT
83 BelllecTBa (Ha MpUMepe XUAKUX JUH3)" win "V3Mepenne poKyCHOro pacCTOSHUS 1
paccenBarOIUX JUH3"
84 CkopocTb cBETa U METO/IbI €€ U3MEPEHUS 1
85 Jucniepcus cera 1
86 WuTepdepenius crera 1
87 KorepenTHbie uCTOYHUKHU. Y CIIOBUS HAOTIOCHHUSI MAKCUMYMOB 1 MUHUMYMOB 1
88 Pemenue 3amau 1
89 [Ipumenenue nntepdepeHun 1
90 Hudpakmus ceeTa 1
91 Judpakiuonnas pemeTka. Y cIoBre HaOI0IeHNs TTIaBHBIX MAKCHUMYMOB 1
92 Pemtenue 3agau 1
93 [TonepeunocTs cBeTOBBIX BOJH. [lonsipuzarus cBera 1
94 duznyeckuil mpakTukyMm no teme "Habmonenue audpakimu, nHTepdEepeHITNH U MOIIpU3aAIUN |
cBera"
95 Pemenue 3amau 1
96 CBeToBBI€ ABIICHUS B IPUPOJIE 1
97 O060061eHre U cucTeMaTu3anus 3HaHui o treme "Ontuka” 1
98 KontponbHas pabora o Teme «OnTHKa» 1
99 ['paHuIIBI MPUMEHUMOCTH KIIACCUYECKON MEXaHUKU. 3aKOHBI SJIEKTPOTMHAMUKA U TTPUHITUTT 1
OTHOCHUTEJIBHOCTH
100 [TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH 1
101 IIpocTpancTBeHHO-BpeMeHHoH nHTepBall. [IpeobpazoBanus Jlopenua. Y cioBue NpUUYNHHOCTH. |
OTHOCHTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEUIEHNE BPEMEHH U COKPALLEHUE JITUHBI
102 DHeprus U UMMYJIbC PEISITUBUCTCKON YaCTUIIbI 1




103 CBs3b MACChI C SHEPTUEH U UMITYJILCOM PEJISITUBUCTCKOM YaCTHUIbI. DHEPTHUsl MOKOS 1
104 duznyeckuil npakTukyM 1o teme "OnpeneraeHre UMITyJIbCa U S3HEPTUU PENSITUBUCTCKUX YaCTHULL |
(o pororpadusiM TPEKOB 3apsSKEHHBIX YACTHI] B MATHUTHOM I10J1€)"
105 PaBHOBeCHOE TETIIOBOE U3TyUeHUE 1
106 3akoH cMenieHusa Buna 1
107 ['unoreza M. Ilnanka o kBanTax. ®oToHbI 1
108 DHeprus U UMMIyibC GpoToHa 1
109 doroaddext. OnbiTer A. I'. CToneroBa. 3akonbl poTodddekra 1
110 Ypasuenue DitamreitHa st poroaddexra. "KpacHas rpanuna” ¢poroaddexra 1
111 Hasnenue ceera. Onpithl [1. H. JIeGenera 1
112 BonHoBEIE CBOIICTBA YaCTHII 1
113 Bonusr ne bpoitns. [Inuna BosHb e bpoiisis u pa3Mepsl 00J1acTH JTOKATU3alMK IBIDKYIICHCS |
YaCTHUIIBI
114 KopnyckyssipHO-BOTHOBOM TyaJln3M 1
115 Judpaxius 37eKTPOHOB Ha KpUCTaax 1
116 Crneunguka n3mepenuit B Mukpomupe. CooTHoleHus HeonpeaenéHnoctei ['eitzendepra 1
117 Pemenue rpaduyeckux 3anau 1
118 Pemenue pacu€THpIx 3a1a4 1
119 dusndeckuil npakTukyM 1o teme "M3mepenue nocrossHHou Ilnanka Ha OCHOBE UCCIIEJOBAHUS |
dotorddexra" nnu "MccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€pe3 CBETOAMO OT HaNpsKeHus "
120 KonTponbnas padora no temam: "OcHoBbl CTO", "KopryckynsipHO-BOJIHOBOI yanu3m"” 1
121 OmnbITH IO MCCIeI0OBaHUIO CTpoeHus aToma. [Inanerapuas moaens aroma Pesepdopna 1
122 IToctynarer bopa 1
123 Bupel ciektpoB. CrieKTp YpOBHEM SHEPrUM aToMa BOAOPOJa 1
124 CrioHTaHHOE M BBIHYKJEHHOE U3JTyUYEHUE CBETA 1
125 Jlazep 1




Hyxnonnas moxaens spa I elizenOepra-FBaneHko. 3apsag 1 MacCOBOE YUCIIO siapa. M30Torbl.

126 1
PapnoakTuBHOCTH

127 ®dusnyeckuil mpakTuKyM 1o teme "MccienoBanue crekTpa pa3peskeHHOTO aTOMapHOIo 1
BOJIOpO/Ia U U3MEpPEHHUe oCTOssHHON Punbepra”

128 3aKoH paJiMOaKTUBHOTO pacnaaa. CBONHCTBAa MOHU3UPYIOIIETO U3JlydeHus. Biausaue 1
PaIMOAKTUBHOCTHU HA KUBbIE OpraHu3Mbl. Jlo3umeTpus
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JlepekT Macchl siapa. SaepHblie peakiuu.

129 SAnepusie peakTopsl. [Ipo6iembl yrpaBisieMoro TepMosIEpPHOTO CUHTE3a. DKOJIOTHYECKUE 1
ACIEKThl Pa3BUTHSI SIICPHON YHEPTETUKU
Meroabl perucTpauuy U UCCIEI0BAHUS JIEMEHTAPHbIX YacTull. DyHaMEHTaJIbHbIE

130 B3auMoiecTBUsI. baprnoHnbl, Me30HbI U JienToHbl. [IpeacraBnenne o CTaHIapTHOW MOJIEIH. 1
KBapk-riitooHHast MOJIeb aApOHOB

131 ®duznyeckuil npaktukyM 1o teme "HccnenoBanue paaoakTUBHOIO (POHA € UCIIOJIB30BAHUEM |
nozumetpa uinn "Mzydyenue noriouieHus 0eTa-4acTull alfoMUHIEM"

132 ®usuka 3a npenenamu CrannapTHol Mojenu. TémHast Matepust U TEMHas 3Heprus. EquHcTBO |
(u3nyeckoil KapTUHbBI MUpa

133 Oranel pa3BUTUS aCTPOHOMHUHU. 3HaYEHHE aCTPOHOMUHU 1

134 [IpuMeHUMOCTh 3aKOHOB (PU3HKH ISl OOBSICHEHUSI TPUPOIBI KOCMHUYECKUX 00BEKTOB. MeToabl |
ACTPOHOMHUYECKUX UCCIETOBAHMI

135 CoBpeMeHHbIE ONITUYECKHE TEJIECKOIIbI, paAHOTENECKOIbI, BHEATMOC(EepHast aCTPOHOMHUS 1

136 Bun 3Bé3nH0r0 HeOa. Co3Be3us, IpKue 3BE3/IbI, INIAHETHI, UX BUAMMOE TBUKCHUE 1

137 Comnueunas cucrema. Connue. CosiHeuHast akTUBHOCTh. VcTounuk sHeprun CoJiHIa U 3BE3]T 1

138 3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. J[narpaMMa "crieKTpanbHbIN KjIacc — CBETUMOCTBD" 1

139 3Be3 bl TJIaBHOM OCIE0BATEILHOCTH 1

140 Buyrtpennee ctpoenue 38€31. COBpeMEHHbIE TPEACTABICHUS O MPOUCXOKACHUHN U 3BOJIOLIMHI |

CouHiia 1 38631. DTalbl )KU3HU 3BE3]

141

Mnuneunsiii [1yte — Hama ['amaktrka. Tunsl ranaktuk. YEpHBIE ABIPHI B SIpax rajJakTHK




Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Teopust boibioro B3peiBa. PenrkroBoe

142 1
U3JIy4yeHue

143 MacmrabHas cTpykrypa Beenennoit. Meraranaktuka 1

144 Hepeménnsie npo0iaeMbl aCTpOHOMUHT 1
dusnyeckuii mpakTUKyM 1o Teme "HabmroaeHus 38E31HOT0 HeOa HEBOOPYKEHHBIM TJIa30M C

145 UCIOJIb30BAHUEM KOMIIBIOTEPHBIX NMPUIIOKEHHUH 111 ONIpEesICHUS MO0JI0KEHHUS] HEOECHBIX |
00BEKTOB Ha KOHKPETHYIO aTy: OCHOBHBIE co3Be31si CeBepHOro MoyIapus U sipkue 3BE3/1b1"
iy "Habmronenus B teneckon JIyHbl, IaHeT, TYMaHHOCTEH U 3BE3HBIX CKOILJICHUI"

146 O06o0uieHue 1 cucteMaru3anys 3HaHui. Ponb (U3MKKM U aCTPOHOMUU B S5KOHOMHUYECKOIA, |
TEXHOJIOTUYECKOH, COLIMAIbHOM U 3THYECKOH chepax 1esTeIbHOCTH YesloBeKa

147 O06o0mienne u cucteMaTu3anys 3HaHui. Posib 1 MecTo GU3NMKK ¥ aCTPOHOMHUH B COBPEMEHHOM |
Hay4HOU KapTHHE MHpa
O6o0uieHue u cuctemMaru3anys 3HaHui. Ponb puznyeckoit Teopuu B popMUpOBaHUU

148 MPEACTABICHUH O (PU3NYECKON KapTHHE MUpPa, MECTO (DU3UUYECKON KapTUHBI MHPa B 00IIIEM 1
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX TPEACTABICHUI O IPUPOIEe

149 Oo6o0uieHne u cuctemMatu3anys 3HaHui no reme "Knunemaruka" 1

150 O060061eHne u cucreMaTu3anus 3Hanui no teme "Kunemaruka" 1

151 O06o0menre u cucTeMaTu3alys 3HaHui 1mo Teme "J{[uHamuka" 1

152 O60061eHne u cucreMaTu3anus 3Hanui o teme "Cratuka TBepaoro tena' 1

153 O06o011ieHne 1 cucTeMaTu3alys 3HaHuH 10 TeMe "3aKOHbI COXpaHEHHs B MeXaHuke" 1

154 O60061eHre U cucTeMaTu3alus 3HaHui 1o TeMe "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON 1
Teopun"

155 O6o0muieHne 1 cucTeMaTu3ays 3HaHui o Teme "TepmoauHamuka. TenoBble MaIuHbL" 1

156 O06o01ieHne 1 cucTeMaTu3alys 3HaHui 1o TeMe "ArperaTHble COCTOSTHUS BelecTBa. Da3oBble |
nepexopl”

157 O06001enre u cucTeMaTU3aIys 3HaHUH 110 TeMe "DIIeKTprIecKoe mose" 1

158 O06o0muieHre 1 cuctemMatu3anys 3HaHui 1o TeMe "[1ocToSHHBIN AJIeKTprUYecKuil TOK" 1




159 O60061eHre u cucreMaTu3anus 3HaHui o Teme "Toku B pa3nnyHbIX cpeaax” 1

160 O0001menne 1 cucreMaTH3anus 3HaHui 1o TeMe "MaruurHoe mose"” 1
PesepBHEIil ypok. O000IIIEHHE U CUCTEMATH3ALN 3HAHUH 110 TeMe "DIIeKTPOMarHuTHas

161 1
UHIyKIUs"

162 PesepBHbIil ypok. O6001IeHNE U CUCTEMAaTH3aIks 3HaHU 110 TeMe "MexaHndyeckue Koyieoanus" 1

163 PesepBHeIil ypok. O6001ICHNHE U CHCTeMAaTH3alHs 3HAHUN TI0 TeMe "DIIeKTPOMarHUTHBIC ]
Koaebanus"

164 PesepBHblil ypok. O600111€HNE U cCHCTeMaTU3alus 3HaHU| 1o TeMe "MexaHuueckue u |
3JIEKTPOMATrHUTHBIE BOJIHBI"

165 PesepHblit ypok. O600mIeHne U cucTeMaTH3amnus 3HaHui mo reme "Onruka" 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 165







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

®dusuka, 10 knacc/ Maxumes I'.5., byxosues b.b., Corckuit H.H. ox
penakiueit [TapdpentreBoii H.A., AkninonepHoe oomecTBo «M31aTeascTBo
«IIpocsemienue»

» ®uzuka, 11 knace/ Mskumes I'.J1., Byxosues b.b., Yapyrun B.M. nox
penakuueit [lapdentreBoit H.A., AkunonepHoe ooiiecTBo «M31aTenscTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

A.E. Mapon "®uszuka 10 knacc" JIumaktnueckre MmaTepuaibl.

A.E. Mapon "®usunka 10 kmacc" OnopHble KOHCIIEKTHI, pA3HOYPOBHEBBIE
3aJIaHus

A.E. Mapon "®u3uka 11 kimacc" OnopHble KOHCIEKTHI, pa3HOYPOBHEBBIE
3aJIaHus

A.E. Mapon "®u3uka 10 knacc" Jlugaktuueckrue MaTepralibl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Sxmacc






AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 726890861408610707646499642787991539916156533292
Bnageney LLlaepman NioGoBe BanepebesHa

OeicTevTened C 16.02.2024 no 15.02.2025



http://www.tcpdf.org

		2024-09-23T16:02:16+0500




