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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3WKe Ha YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesibHON NporpaMmsl, npeactaBieHHbIX B PI'OC COO, a Takxke
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueOHoro mpeamera «Pu3uka» B 00pa30BaTENIbHBIX OPTaHU3AIMIX
Poccuiickoii @enepanuu, peaau3yoluX OCHOBHbIE 00pa30BaTEIbHbIE IPOIPAMMBI.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICIIOB
y4e0HOro mpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4aronIuxcs.
[IporpamMma 1o ¢u3uke AaéT TMpeACTaBICHHE O LEJIX, COACpKaHWM, OOIIei
CTpaTeTuu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npenMera «Pu3nka» Ha yriryoJIEHHOM ypOBHE.

N3ydyenne kypca (U3MKH YrIyOJIEHHOTO YpPOBHS IMO3BOJISIET PEaU30BaAThH
3aa4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHHE YCIOBHM IS
NPOSIBIICHUSI CBOMX HWHTEIUICKTYadbHBIX U TBOPYECKUX CIOCOOHOCTEH Ka)IbIM
OoOy4aroluMcsi, KOTOpble HEOOXOAWMBI [l TMPOJOJDKEHUS oOpa3oBaHMs B
OpraHu3alMsIX MPOPECCHOHANBHOIO O00pa30BaHMUA MO PA3JIUYHBIM  (PU3HKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B nporpamme o pusmke onpenensroTcs miIaHupyeMble pe3yIbTaThl OCBOCHUS
Kypca (uU3MKM Ha YypOBHE cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHEHIE,
MeTanpeaMeTHbIE, MpeaMeTHble (Ha  yriyOonéHHoMm  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METamnpeMETHBIM H TPEAMETHBIM pe3yJabTaTaM OOydYaloIIUXCsl, OCBOMBIINX
nporpaMmmy 1o Qpu3nke Ha YPOBHE CpeAHEro o011ero oopa3zoBaHus Ha yriryOJaeHHOM
YPOBHE, SIBJISIETCS CUCTEMHO-AESTEIbHOCTHBIN MOIXO/.

[Iporpamma o pu3MKe BKIIOYALT:

TJIAaHUPYEMBIE pe3yIbTaThl OCBOCHHS Kypca (GU3UKHU Ha YIITyOJIEHHOM YPOBHE,
B TOM YHCJIe IPeIMETHBIC PE3YIbTATHI IO TOJaM O0yUYCHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0ydeHusl.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITIOJI30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYHMX MTPOTPAMM.

[TporpamMma mo ¢u3MKe HE CKOBBHIBAET TBOPUECKYIO MHUIIMATUBY YUHUTENCH U
MPEIOCTaBIACT BO3MOXKHOCTH IS peaju3allid  Pa3IUYHbIX METOJUYECKHUX
MOJIXOJJOB K TPENoAaBaHui0 (U3UKH HA YIrIyOJIEHHOM YypOBHE TPU YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COIEPIKaHUS Kypca.

dusuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY



3HaHUM 00 okpykatoieMm mupe. LIIkonpHBIN Kype PU3NKK — CUCTEMOOOpa3yrONTUiA
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
dbusngeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE U AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENINIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYCHHUS] HOBBIX MAaTE€pUAJOB C 3aJlaHHBIMU CBoMcTBaMH. M3yueHue QPu3nku
BHOCHT OCHOBHOMW BKJIaJl B (JOPMUPOBAHHE E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpa
oOy4arorerocs, B GOpMHPOBAHNE YMEHUH MPUMEHSITh HAYYHBIM METOJ] MO3HAHUS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00IIEero 00pa30BaHus MOJI0KEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B cOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0OBeUHEH BOKPYr (Qu3nueckux Teopuid. Bemymmm B Kypce sBISETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIESCTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(buU3HUKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
CONlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHM, a TaKkKe OOCYXICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-JEATEILHOCTHOTO moaxoaa. Jins gusuku peanuzamus 3THX
MIPUHITUTIOB 0a3MpyeTCsl Ha MCIOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOUAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI MPU HU3YYEHUHU HOBOTO
MaTepuana, JabopaTtopHbie pabOThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOXKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJUN B KaXKIOM M3 3TUX KjaccoB. BTopoit cnocod — 3To uHTerpanus padbor
IPAaKTUKyMa B CHCTEMY JIaDOpaTOPHBIX pabOT, KOTOPHIE MPOBOJAATCSA B Ipoliecce
nu3ydeHus: pazzuena (temsl). [Ipu sTomM moj paboTamMm TpakTUKyMa MOHHUMAETCS
CaMOCTOATENILHOE  HCCIEOBaHUE, KOTOPOE TPOBOJAUTCS IO PYKOBOJACTBY
CBEPHYTOr0, 0000IIEHHOTO BUIAa 0€3 MOIIaroBOi MHCTPYKIIUH.

B nmnporpamme mo ¢usnke cHCTEeMa YYEHHUYECKOTO SKCIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MpECTaBiICHa €IWHBIM MepedHeM. Bribop
TEMAaTUKH JJIS 3THX BHJIOB YYCHHUYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTEIbHOTO MpOoIecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHSI, WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TOCTAaHOBKY
OTIBITOB TIO MPOBEPKE MPEATTIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHME yACNISIETCS PEIICHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu >TOM n1J1s1 pacUETHBIX 337124 TPUOPUTETOM SIBJISIOTCS 3a7[a4M C SIBHO 33JIaHHOMN
Y HESBHO 3aJJaHHON (PU3NYECKON MOEIBIO, MTO3BOJISIONINE TPUMEHSATh N3YUCHHBIC
3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U WHTETPUpPYS
MpUMEHEHUE 3HaHUW U3 Pa3HbIX pa3/esoB. st KaueCTBEHHBIX 3a71a4 MPUOPUTETOM
SBJIIOTCSL 3aJlaHus Ha OOBSCHEHUE/TPECKAa3aHuEe TMPOTEKAHUS (PU3NUECKHUX
SBJICHUW U TIPOIIECCOB B OKPY’KArOUIEH JKU3HU, TpeOyroiue BbiOopa (Hpu3nyeckoi
MOJIJIH JIJIsl CUTYaIl|H MPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOmero oOpa3oBaHUS JOJKEH H3y4aThCAd B YCIOBUAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKM JODKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemMoHcTpaniMoHHOE  000pyZoBaHHE (OpPMHPYETCI B COOTBETCTBHHM C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlaGopatopHoe 0O0OpyIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYCCKUX KOMIUIEKTOB M 0O€CIeYrBaeTCsl B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM



WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX NPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHWEe WHTEpPEcCa W CTPEMJICHUS OOYYaronuXcsi K HayIHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUE WX HMHTEIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATENbCKOTO OTHOIICHUS K OKPYXKAIOIIUM SIBIICHUSIM;

dbopMHEpOBaHUE HAYYHOTO MHPOBO33PEHHsSI KaK pe3yjbTaTa W3yYEHHs] OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DM3HKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX cdepax Oymyiein
poecCHOHANILHON  JESTENBHOCTH, CBSI3aHHBIX C (DU3HMKOM, TMOJArOTOBKA K
JanbHeeMy 00y4eHHUI0 B 9TOM HalPaBJICHUH.

JlocTuxeHre 3TUX 1eneld 00ecreynuBaeTCsl PelIeHuEM CIEAYIOUUX 3a/1ad B
npoIriecce u3yueHus Kypca GU3uKi Ha YpPOBHE CPEIHETO 00111er0 00pa3oBaHus:

MpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00ImMUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3UKY,
AIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS 11 OOBSICHEHUSI
bu3nYecKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS TPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHE CTIIOCOOO0B PEeIICHMS Pa3IMYHbIX 33/1a4 C SIBHO 3aJIaHHON (hU3UICCKOU
MOJIE/IBIO, 3a/lad, TOAPa3yMEBAIOIIUX CAMOCTOSITEIBbHOE cO3laHue (U3UYECKOU
MOJIE/IN, aJE€KBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHUCJIE 3a7a4 HWHXXEHEPHOIO
XapakrTepa;

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

OBJIaJICHUE METOJIaMH CaMOCTOSTEJIBHOTO IIJIAHUPOBAHUS W TPOBEIACHUS
bU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IMPOEKTHO-HCCIEN0BATENBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;

pa3BuTHE UHTEpeca K cepam MpodeCCUOHATIBHOM JeITeTbHOCTH, CBSI3aHHOU
¢ (pUBHKOM.



B cootBerctBun ¢ TpedboBaHusmMu DPI'OC COO yriyOn€HHBIH YPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BbIOMpaeTCss OOYyYarOUIUMUCS, IUIAHUPYIOIIMMU —TPOJODKCHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus 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 TMEpeueHb Ja0OpaTOPHBIX H
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
pOBENCHUs J1a0OPATOPHBIX PAabOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOABI.

®dusuka — pyHIaMeHTaNnbHas Hayka o mpupoje. Hayunslii MeToa mo3HaHus u
METO/Ibl UCCIIEI0BaHNS (PU3NYECKUX SIBJICHUM.

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEpPUTEIbHBIE MPUOOPHI, KOMIIBIOTEPHBIE TATYMKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NYECKUX SIBJICHUNA U MPOIECCOB (MaTepuaabHasi TOUYKA,
aOCOJIIOTHO TBEPOE TEINO, UACANIbHAS KUAKOCTb, UICANIbHBIN I'a3, TOUEUHBIH 3apsin).
['unore3a. PU3NYECKHI 3aKOH, TPAHULIBI €r0 IPUMEHUMOCTH. PU3NYECKAs TEOPUS.

Ponb u MecTto Qu3NKM B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

W3mepenune cuibl TOKAa M HANPSHKEHUS B L€ MOCTOSIHHOTO TOKA MPY TOMOLIA
aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
($u3NYECKUX BEJIMYMH MPU MOMOIIY KOMIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUU Ha OCH CHUCTEMBI
KoopauHat. Tpaekropusi.

[lepemenienune, CKOpocTb (CpemHsisi CKOPOCTb, MTHOBEHHAass CKOPOCTb) H
YCKOPEHUE MAaTE€pUAJIbHOW TOYKH, MX IMPOEKIHA Ha OCH CHUCTEMBI KOOpPJIHHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOPEHHSI MaTEpUAIbHON TOYKH OT BPEMEHU U UX TpapuKH.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTeabHOE (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCH: CHUIAOMETD,
JIB>)KECHUE CHAPSAJIOB, LIEMTHBIE, IIECTEPEHYATHIE U PEMEHHBIE MIEPEIAYN, CKOPOCTHBIE
JTUQTHL.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCUETA, WIUTFOCTPALUs KMHEMAaTHYECKHX XapaKTEPUCTHUK
JIBYDKCHUSL.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys nNpeaenbHOro Nepexo1a U N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaOmronenue ABMKEHUs Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

HampasneHue ckopoCTy P IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE ITyTEN, TPACKTOPUI, CKOPOCTEN IBHKEHUS OAHOTO U TOTO JKE TEJIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3yyeHne HEpaBHOMEPHOTO JBHXKEHHS C LEIbIO ONPEJEICHUs] MTHOBEHHON
CKOPOCTH.

H3mepeHne yCKOpeHHs MpU MPSIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

N3mepenre  ycKOpeHUss ~ CBOOOJHOTO  THaAeHUS  (PEKOMEHI0BAaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydenue nBuxkeHus Teia, OpoieHHOro rTopu3oHTanbHO. [IpoBepka runoressl
O MOpAMOM MPONOPUUOHAIBHONW 3aBUCUMOCTH MEXAY JajJbHOCTBIO IMOJETA H
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHS Tella MO OKPY)KHOCTH C TOCTOSHHOM IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH Mepro/ia oOpalieHus KOHMYeCKOro MasiTHUKA OT
€ro napameTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO MaIeHUs OT BHICOTHI HaJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX cnyTHUKOB. 3akoHbl Kemnepa. [lepBas kocmuyeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUS CKOJIBXEHUS U CUJIA TPEHUS TTOKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkre YCTpPOWCTBA M TEXHOJOTUYECKUE MPOLECCHI: MOAUIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIMAJIbHOW CUCTEMBI OTCUETA.

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

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc no B3anMOICHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJEHCTBYIONIEH CUJT TIPH JABUKEHUU OpyCKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHU JBIDKCHHS Opycka Mo
HAKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MAcCCHlI.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

V3ydyeHne IBMIKECHHUS CHCTEMBI TEJ, CBSA3aHHBIX HUTBIO, IEPCKUHYTON depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBuCHUMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. llocTymarenbHOoe M BpallaTeNnbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
Croxenune Cuil, IPUIOKEHHBIX K TBEpIoMy Teny. LleHTp TsokecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOe PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA U TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bunbl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnenoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonbl coxpaneHus ¢ MexaHuke.

NMnynbc MaTepUanbHOM TOUYKH, CHCTEMBI MaTEPUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuaabHOUW TOUYKHM. [IpencraBieHue o coXpaHeHUH
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHnuanbHple WM HENOTEHLMaNbHble Cwibl. [loTeHIManbHass >Heprus.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrus Tejla B OJHOPOJHOM I'PaBUTALIMOHHOM I10Jie. [loTeHanbpHas sHeprus tenna
B T'PaBUTAIIMOHHOM II0JI€ OJIHOPOJHOrO Mmiapa (BHYTpHM M BHE Iapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

CBs13b pabOTHI HEMOTEHIUATBHBIX CUJI C U3MEHEHUEM MEXaHUYECKON SHEPTUH
CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOUN YHEPTUH.

Yrpyrue u Heynpyrue CTOIKHOBEHHS.

VYpaBHeHne bepHymu s MACATBHOM KUIAKOCTH KAaK CJIEACTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KONIEP, MPYKUHHBIN MTUCTOJIET, TUPOCKOI, PUTYPHOE KaTaHWE HA KOHbKAX.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mepeHne MOIHOCTU CUJIBI.

W3meHeHue 3Hepruu Tela Mpu COBEPIICHUN PabOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM WM IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUM HA TEJIO CUJIBI TSYKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHue dHEepPTUU MPU CBOOOTHOM TaJICHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

N3mepenne cuiibl TATH, CKOPOCTH MOJIENH 3JIEKTPOMOOUIISE U MOILIHOCTH CHJIBI
TSTH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TEJIa 0 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTON CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIJIBI TPEHHS TPH NBIKCHHUH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogekyisipuasi Gu3snka 1 TEepMOJIMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCUCTBUS YACTHUI[ BeulecTBa. MOJENM CTPOECHUs Ta30B, KUIAKOCTEU M
TBEPIBIX TEJ U 0OBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3mepsbl MoJiekyn (atoMmoB). Konmnuectso BemnectBa. [loctosnnas ABoraapo.



TenmoBoe paBHOBecue. Temmeparypa u cnocoObl e€ u3Mmepenus. Illkama
temnepatyp Llenbcus.

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

['a3oBbie 3akoHBL. YpaBHeHHe MeHaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omnponecchl B
UJCabHOM Tra3e C I[IOCTOSSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIbHOTO ra3a).

CBs13b a0COJIIOTHOM TeMITEpaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETHUYECKOW SHEPTUEN MOCTYIMATEILHOTO TEIJIOBOTO ABUKECHUA €€ YACTHII.

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTyYeHue HaHOMAaTEPUAJIOB.

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUKEHUS.

Huddysus sxuakocTen.

Mogens onsita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mopenu KpucTamIn4ecKuX pemeETOK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

HUccnepoBanne mpolecca YCTAHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPU
TEII000MEHEe MEXKTy Topsiuei U XOJIOAHOM BOJOM.

W3yyeHue H30TEpMUYECKOro mpouecca (PEeKOMEHIOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMHUYECKON CHCTEMBbl. BHelIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpol
TEPMOJIMHAMUYECKON CUCTEMBbI KaK CPEAHNE 3HAUYCHUSI BEJIMYUH, OMTMCHIBAIOIINX €€
COCTOSIHUE Ha MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHaMuku. (CamMOnpOM3BOJIbHAA — peJlaKCalns
TEPMOJIMHAMUYECKON CUCTEMBI K TEIIOBOMY PABHOBECHIO.



Mopens wuaeanpHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMmnepaTrypbl. BeipaxkeHue Jisi BHyTpEHHEW SHEPTruy OJHOATOMHOTO U JI€aJIbHOTO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHYECKON  cUCTeMbl 0Oe3  coBepuieHuss paboTel. KouBekuus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMKkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelleCcTBA. YpaBHeHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHus
TormBa. Pacu€r koiuuecTBa TEIUIOTHI Npu  Temionepenade. l[lonstue 006
aauabaTHOM IIpoIiecce.

[IepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss 3Heprusd. KoinuecTBo TEIOThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

BTopoii 3ak0H TepMOIMHAMUKH J1J1sI pABHOBECHBIX MTPOIIECCOB: Ue€pe3 3aIaHHOE
PABHOBECHOE COCTOSTHUE TEPMOJUHAMUYECKONM CHUCTEMBI IPOXOIUT €IMHCTBEHHAS
aguabaTta. AOCOJIFOTHAS TeMIepaTypa.

BTopoii 3aKk0OH TEPMOIMHAMUKH 7151 HEPABHOBECHBIX IPOLECCOB: HEBO3MOXKHO
nepeaaTh TEIIOTY OT 00Jiee X0JIOJHOTO Teja K 0oJjiee HarpeToMy 0€3 KOMITIEH AU
(Knay3uyc). Heo6paTuMOCTh IPUPOAHBIX ITPOIIECCOB.

[TpuHumer gevctBus TeruioBbix MamuH. KIT/I.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNeh. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CIbHBIA M KapOIOpaTOpHBIA JBUTATENId, TapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3menenue Temneparypsl pu aanadaTuieckoM pacIIupeHUN.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadbaTHOTO Mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue 1 KoHIeHcanus. Micapenne u kumenue. Y nebHas TeioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT JABJICHUS B
KUJIKOCTH.

BnaxxHocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWMCTB
KpuctaiuioB. [lmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

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

TemnoBoe pacimupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacuimpeHrue. AHrapMOHHK3M TEIJIOBBIX KOJIEOAHUI YaCTHI BEIIECTBA KaK MPUYKHA
TEIJIOBOTO paCIIUpPEHUst T (Ha KaYeCTBEHHOM YPOBHE).

[IpeobpazoBanue HEprrn B (ha30BBIX MEPEX0IaAX.

YpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTspKeHHE. Ko huimeHT MOBEpXHOCTHOTO HATSHKEHHUS.
Kanumsipasie siBnenus. J[apieHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KUIKHE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMNBITHI C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadvopamopmsie padomuol, nPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

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

N3mepenne koddduirenTa noBepXHOCTHOI'O HATSKEHHUS.

N3mepenue moayns FOHra.

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

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHUAIEKTPUKA W  IIOJYyIPOBOJIHHKHU.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

B3aumoneiictBue 3apsinoB. Toueunsie 3apsaabl. 3akoH Kymnona.

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsokéanocts  anektpuueckoro  mosid.  IIpoOueiit  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTenman snexTpocraTnyeckoro mosist. CsA3b HANPSYKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOro Mo 00bEMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbBl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
DKBUITOTEHIHAIBHBIX TOBEPXHOCTEN.

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

JlvdnexTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. JusnexTpuyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



[TapannenbHOE coenMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOe COEqUHEHHE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM AJIEKTPUUYECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Hemoncmpauuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKCHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXIY HUMU U JUAJIEKTPUIECKOW IPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psaKa KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTeKkaHusi TOKa B LIENH, COJEPHKAILIECH KOHJIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiioBusL CylmIeCTBOBAHUSL IMTOCTOSHHOTO 3JIEKTPUYECKOTO TOKA. McTOUHMKM
toka. Hanpsikenue U u D1C é.

3akoH OMa U1 ydacTKa LEMu.

DJIEKTPUUECKOE COMPOTUBJIEHUE. 3aBUCUMOCTD COITPOTUBJIEHUS OJTHOPOIHOTO
MMPOBOJIHMKA OT €ro JJIMHbBl W IUIOWIAJAW IONEPEYHOTO CEUCHUs. Y IEIbHOE
COITPOTUBIICHUE BELIECTBA.

[TocnenoBaTenbHOE, MapaLICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TermoBas MOIIHOCTb, BbLAENSEMas Ha
pe3ucrope.

OJ1C u BHyTpeHHEE COIPOTUBJIEHNE UCTOYHUKA TOKA. 3aKOH OMa J1JIs1 TOJTHOM
(3aMKHYTO#) dJIeKTpUYEeCKOM I1enu. MOIIHOCTh HCTOYHMKA Toka. KopoTkoe
3aMbIKaHUE.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHu4yecknue yCTpOMCTBA M TEXHOJOTHMYECKHUE IIPOLIECCHI: aMIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DIEKTPUUECKOU SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHMS U CBETOAUOAA.

3aBUCUMOCTh COIMPOTUBIICHUS [WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEYEHHS M MaTepHraa.

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Tpsmoe uzmepenue I/]C. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUATIOB MEK/Y MOJFOCAMUA UCTOYHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccenenoBanre CMEMAHHOTO COETUHEHUS PEUCTOPOB.

N3mepenue yaenbsHOro COMPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus amnepMmerpa (BoiabTMEeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

Uccnenosanne 3aBucumMoctd J/]C raabBaHMYECKOrO 3JEMEHTA OT BPEMEHH
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIUAIOB MEK/Y MOJIOCAMU UCTOYHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA UCTOYHHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3uunbix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TonynpOoBOIHUKMU. CobOcTBeHHas " IpUMeCHast IIPOBOAMMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS JUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIM
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue yCTpOWCTBAa M NPAKTHUYECKOE IMPUMEHEHUE: Tra3opas3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOUOI, CBETOAMO]], FAIbBaHNKA, padMHUPOBAHUE MEJIU, BHIIIJIAaBKA
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTD COIPOTUBJICHUS METAJLUIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE NIPOBOUMOCTH METAJUIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHOM XaPAKTEPUCTUKU THOJIA.

Pu3nvecKuil NPaKTUKYM.

Crioco6b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NYECKUX BEITUYMH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpKA MPEIJIOKEHHBIX THUMOoTe3 (BBIOOp W3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 10 kiiacce ocyuiecTBisercs
C Y4€TOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTEMAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHuM. JluHelHas QyHKIus,
napabona, runepOoa, ux rpaQuKy U CBOWCTBA. TpUroHOMeTpuyecKrue QyHKIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Buonocusa: mexanudeckoe JABUXKEHHUE B KUBOU mpupoje, nuddys3us, ocMoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IIPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJYyYEHWE HAHOMAaTepHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss JHCCOLMALNs, TalbBaHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKILIHUK), UCIOJIb30BaHUE 3aKOHOB COXpPaHEHUS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JPYrHE€), JBUraTellb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opaspsaHble JIAMIIbI, TOJIYIPOBOIHUKOBbIE IPUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Maznummnoe none.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruauTHoe 1noje B BeuiectBe. DeppoMarHeTUky, napa- U TUaMarHeTUKH.



TexHuueckue YCTpOﬁCTBa N TCXHOJOIMYCCKHC IIPOLECCChI: IMPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna  nuHMA  WMHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO W
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA IJIMHHOTO MPSIMOTO ITPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

HabmroieHue NBUKEHUS My4Ka 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne n1eMCTBASI OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. InexkmpomazHumnas uHOYKYU.

SIBeHHMe ANEKTPOMArHUTHOM HMHAYKIUU. [lOTOK BEKTOpa MarHWTHOM
naaykuuu. OJIC wHAyKnuu. 3aKOH BJIEKTPOMArHWUTHOM uWHaykuuu Papanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NupykTtuBHOCTE. Karymika WHIYKTMBHOCTH B LENM TNOCTOSSHHOTO TOKA.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIUTa OT 3JEKTPU3ALNH TEJ PU JBHXKEHUU B MAarHUTHOM IOJIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[Tamenrie MarHuTa B aJJlOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

HccnenoBanne 3aBucuMoctd DJ[C CaMOMHIYKIMH OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanue siBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIUU.

OnpeneneHne HHIYKIMU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHUTHOTO FeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonunueckue kosnedanusi. Kunemarndeckoe M TUHAMHUYECKOE OIMUCAHUE.
DHepreTUuecKoe ONMUCAHKUE (3aKOH COXPAHEHMS] MEXaHUYEeCKOM sHepruu). BriBon
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yacrora konebanuii. I[lepmonm Mmanbix CBOOOJHBIX KoJieOaHUM
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kojaebanusx. BeiHyX1eHHbIE KOeOaHus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJIAa MAJIbIX KOJieOaHU rpy3a Ha HUTHU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyXaromux Kojie0aHui U 3aBUCUMOCTH TIEpHO/1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU NP KOJeOaHUX Tpy3a Ha PY)KUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiITHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM IOJBECE.

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanrie BIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHummuosie Ko1e0aHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIeOaTEIbHOM KOHTYDE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOUJAIBHOTO MEPEMEHHOI0 TOKa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SHEPTUH.

OKOJIOTUYECKUE PHUCKU TIpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpoIepe1ay.

Hemoncmpauuu.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

By eHHbIE CHHYCOUIaIbHbIE KOJIeOaHUsI.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Mopnenb TMHUY 3JIEKTpONEpeiayuu.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHHUKOB CBETA B IIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHX BOJH: OTpa)Ke€HHE, MpeIoMJIeHHE, HMHTepdepeHIus u
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIOMIICHHE,
noJisipu3anys, HHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3U U TeNeBUACHUS. Paguonokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U pacpOCTPAHEHUE MTONIEPEUHBIX U MPOJOIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30OHAHC.

CBolicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXEHUE, ITPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

Oo6HapyxeHue nHYPaKpPacHOTO U yIbTPAPUOTIETOBOTO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pacHupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd ceera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBeTa. AOCOIOTHBINA IMOKA3aTeIh
npesnoMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. [IocToSHCTBO YaCcTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH IIEPEX0I€ MOHOXPOMATHIECKOTO CBETA YePE3
IpaHUIly pa3zena AByX ONTUYECKUX CPE]I.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[TomHOoe BHYTpeHHEee OoTpakeHue. lIpenenbHblii yroyi MoJHOr0 BHYTPEHHETO
OTPAKECHMUS.

Cobupatouiue 1 pacceuBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHUYECKAs] CUJIa TOHKOW JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PACCTOSIHUSI TOHKOM
chepudeckoil JMH3BI OT €€ TEOMETPUM M OTHOCHTEIBHOIO MOKa3aTess
IIPETOMIICHHS.

dopmysia TOHKOM JIMH3BL. Y BEJIMYEHHE, 1aBAEMOE JIMH30M.

Xoj sy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAIOLIMX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. ['1a3 kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHble HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. [lpumepsl KiacCMYecKHux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habrogenue nogHOro BHyTPEHHETO oTpakeHus. Mojienb CBETOBO/IA.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpumMeHeHne noJIApOUI0B ISl U3YUYECHHS] MEXAaHUYECKUX HaIPSKEHUH.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

M3mepeHune rnokasaTesns IpeJoOMIICHHs CTEKIIA.

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

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHusl B CUCTEME U3 INIOCKOTO 3epKaJla U JIMH3HI.

[Tosryuenue n300paxkxeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

HaOmonenune nudpakuuu, uHTephepeHIInN U MOJIIpU3alliy CBETa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3ydeHnne naTepdepeHInu 1a3epHOro U3IyUYeHUs Ha ABYX LIESX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHeprusi ¥ UMIYJIbC PEISTUBUCTCKON YACTHIIBI.

CBsi3b Macchl ¢ PHEPruel U UMIYJIbCOM PEISITUBUCTCKOM YaCTHUIIbI. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

VYyeHndyeckui SKCIIEpUMEHT, J1a0opaTopHbIe PaObOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX dacTl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBecHOE TEILUIOBOE M3ITydeHHUE (M3JIy4eHHE aOCOIIOTHO YEPHOTO Teja).
3akoH cMmemnienus: Buna. ['unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onpitel A. I'. CronetoBa. 3akonbl hoTodPderra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeTa (B YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAONIYI0 W aOCOJIIOTHO OTpakarollylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaJIax.

Cneunduka nsmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPENETEHHOCTEM
['eiizenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®doTodddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIHETO (poTodddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

HccnenoBanue Gporopesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynatel bopa. M3nydyenue u nornonieHue (GOTOHOB IIPHU MEPEXOIE aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOMu.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

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

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, npaKmuKym.

Habronenue TMHeHyaToro CexTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Tormsl.

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

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIErO H3JIy4eHHs. BiusHuEe paanoakTHBHOCTH HA >KUBBIC
opranu3mbl. EcrectBeHHbIi QoH uznydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertozapl perucTpalnuy U UCCIIEI0BAHUS HIIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil moaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnuHCcTBO puznueckor KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Buiibcona, s1epHblil peakTop, TEpMOSAEPHBIN peakTop, aToMHasi 00MOa, MarHUTHO-
pe3oHaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTHUS acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (DU3UKU MJIE OOBACHEHHS TPHUPOJIBI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, MUIAHETHI, UX BHUIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKHU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIAaBHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW IOCIENIOBATENBHOCTH. BHYTpEHHEE CTpOeHHE
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MertaranakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue naonrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JIyHbI, MJIaHET, TYMaHHOCTEH H 3BE3THBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTEIHHBIX MPUOOPOB M KOMITHIOTEPHBIX JATUYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHrne KOCBEHHBIX HM3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee MOBTOPEHUE.



O0o001eHNe U cucTeMaTU3alusl Coep KaHUsl pa3ienoB Kypca «MexaHukay,
«MounekynspHas GU3MKa U TEpPMOIUHAMUKA, « DIEKTPOAUHAMUKay, «Konebanus u
BOJIHBI»Y, «OCHOBBI CHELNUAIBHOW TEOPUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznkay, «IEeMEHTHl ACTPOHOMHUU U aCTPOPHUIUKID.

Ponp ¢usukm uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBbHON M ATUUECKOH cpepax AesITENIbHOCTH YETI0OBEKA, POJIb U MECTO (PU3UKU U
aCTPOHOMHUHM B COBPEMEHHOM HAyYHOM KapTUHE MUpPA, 3HAYCHHE OIHCATEIBHOM,
CHUCTEeMATHU3HUPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTMYECKOW  (PyHKUMH
buznyeckoit Teopun, posb GU3NYECKON TEOPUHU B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

N3yuenue kypca pusuku yriyoaéHHoro ypoBHs B 11 kiacce ocyliecTBisieTcs
C Yy4€TOM COJEpPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMu MAaTE€MaTHKH,
OMOIOrMH, XMMHH, Teorpaduu U TEXHOJIOTUH.

Mesicnpeomemmnsie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
nO3HAHUA: SBICHUE, HAY4YHbIH (aKT, TUnoresa, (QuUanyeckas BEIWYUHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: pEUICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue sBICHHUS B JKUBOM mpupoje, KoseOaTeslbHbIe
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KPUCTAJUTMYECKAs! CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHMsI KPUCTAINTMYECKON PEIETKH, CIIEKTPaIbHBIN aHAIU3.

T'eocpaghua: wmarHuTHplE mMOMIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY,
(boToCchEMKA 3eMHOM TOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOH, reHepaTtop MEepeMEHHOTOo TOKA, MHIYKIMOHHAs IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHUK, TEJIEBU30D,
anteHHa, Ttenedon, CBY-meub, ynbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEUHas OaTapesi, CIIyTHUKOBbIE
NPUEMHUKH, I€pHAsi SHEPreTUKA U SKOJIOTMYECKUE aCIIEKTHI €€ pa3BUTHS.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaTbl OCBOCHUS YyueOHOro mnpeamera «Duznkan
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIHMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIECTBa, pacCIIMPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e c(hopMUPOBAHHOCTH TPAKTAHCKOMN MOZUIIUU O0YUAOIIETOCS KaK aKTUBHOTO
Y OTBETCTBEHHOT'O WJIEHA POCCUKCKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4YacTBOBaTh B CAaMOYIpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOU TPaXIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

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

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas OSCTETUKY HAy4HOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynayiiel mpoeccuu U pearn30BbIBATH COOCTBEHHbIE KU3HEHHbIE
TUTaHbL;

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

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakKTepa 3KOJOTHYECKHUX MTPOOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs (PU3BUKK OCYIIECTBIATH MPOEKTHYI0 M HCCIEI0BATEIBCKYIO
NEATEeIIbHOCTh MHANBUIYATbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

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

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBUN ESATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIa/ICTh HAYYHON TEPMHHOJIOTHEH, KIIFOUEBBIMHU TIOHATUSMU U METOJAMHU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
COJepKaHusl, MPUMEHEHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIC CBSI3W U aKTyaJlH3UPOBaTh 3ajady,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHHS MO0 (U3MKE B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ unpopmanmeii:

BJIaJICTh HaBbIKaMH MOJIydeHUS HHPOpMAIuu GHU3UIECKOTO COACPIKAHUS U3
WCTOYHMKOB Pa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIISATh ITOHUCK,
aHaju3, CUCTEMaTH3alMI0 W HMHTEPOpETAui0 MHPOpMAIMU pa3TUYHBIX
BUJIOB U (JOPM MPEJICTABICHUS;

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh CpPEJACTBA HMH(POPMAIMOHHBIX ¥ KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PEUICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIOJIeHHEeM TPEeOOBAHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, THUTHEHBI, pecypcocOepexeHusi, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KAHHUS B Pa3IMYHBIX (hopMarax ¢
y4€TOM Ha3HaueHus HHGOpPMAIlMM W 1IEJIEBOW ayJAUTOPUM, BHIOUpas
ONTUMAJILHYIO (POpMY TIPEJCTABIICHUS U BU3yaJIU3alIUH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOIIEHWE Ha YpokaXx (U3UKM U BO BHE-ypPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

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

IIOHUMATh U UCIIOJIB30BATh IIPEUMYLIECTBA KOMAaHIHOW U UHAUBUYJIbHON
paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIpPeNesATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

IIpe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEH C IO3ULMM HOBHU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENBHO OCYIIECTBIIATH TO3HABATENbHYIO ACSTEIBHOCTh B 001aCTH
(U3UKK U ACTPOHOMMH, BBISIBIISATH TPOOJIEMBI, CTABUTh U (POPMYJIMPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUS MPaKTUYECKOH pabOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHUI;
JienaTh OCO3HAHHBIM BBIOOpP, apTyMEHTHpPOBATH €ro, OpaTh Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

AaBaTb OLICHKY HOBBIM CHTYyallUsIM, BHOCUTb KOPPEKTUBLI B ACATCIIbHOCTD,
OIICHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIIAAM;



e BIIQJICTh HaBbIKAMU TIO3HABATENLHOM pediieKcuu Kak OCO3HaHUS
COBEPILIAEMBIX JEHCTBUNA U MBICTUTENBHBIX MPOIECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

e HCIIOJH30BATh MPUEMBI peDICKCHH JIJISI OIICHKHU CUTYyaIllH, BLIOOpa BEPHOTO
pEIICHMST;

e yMETh OLICHMBATh PUCKH U CBOEBPEMEHHO MPUHUMATH PELICHUS O HUX
CHUKEHMUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeATEeTLHOCTH;

e TPUHUMATH ce0s1, TOHNMAs CBOM HEIOCTATKHA U JJOCTOWHCTBA,

e IMPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX TpPH aHAIM3€ pe3yIbTaToOB
NeSTEeIbHOCTH,

e TPU3HABATH CBOE MPABO W MIPABO JIPYTUX HA OITHOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YyIbTAaTOB OCBOCHUS MPOTPAMMBI I10
buszuke I ypOBHA CpeaHEro oo6mero o0pa3oBaHUA Yy O0O0y4aroluxcs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIIMOHANIEHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

e CaMOPETYJIMPOBAHMUS, BKIIIOUAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJCHHUE, CIIOCOOHOCTH aIanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOJS U3
CBOHX BO3MOXKHOCTEH;

e DOMIIATHM, BKIIOYAIOMICH CIOCOOHOCTh TIOHMMAaTh AMOITMOHAIBHOE
COCTOSIHUE JpPYTHX, YUYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSBIATH HHTEPEC U
paspemarb KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATBI

K xoHity oOyuenus B 10 knacce npeaMeTHbIC pe3yJIbTaThl HA YIITYOJIEHHOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:



NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JesaTeTbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
NPOTHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUHM — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3NYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANIbHAS CHCTeMa OTCUéTa, aOCONIOTHO TBEPAOE TEIo,
MaTepualibHas TOYKa, PABHOYCKOPEHHOE JIBUKEHUE, CBOOOIHOE MaJICHHUE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIKOCTU M TBEPIOrO
(KpUCTAIIIMYECKOI0) Tea, UIealIbHbIA Ta3, TOUCUHBIN 3apsijl, OJHOPOIHOE
AIEKTPUYECKOE TOJIE;

paznuyaTth ycioBHs (TpaHHUIbI, 00JIaCTH) MPUMEHHUMOCTH (PUIUUYECKUX
3aKOHOB, TTOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKHUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIHLHOCTD
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akOoHbl HplOTOHA, TpUHIMI  OTHOCUTENbHOCTH [anmumes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTeMaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
bu3nyecKnX 3aKOHOB: TpeoOpa3oBaHuil ['anuies, BTOPOTO M TPETHETO
3aKkOHOB HBIOTOHA, 3aKOHOB COXPaHECHUSI MMITYJIbCa W MEXAHWYECKOU
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TepMOAUHAMHUKU (CBSA3b JABJCHUS HWJEAJBHOIO Ta3a CO CpeIHeH
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIMJIOBOIO JIBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
raza C KOHUEHTpAIME MOJIEKYJl WU €ro TEMIIEpAaTypou, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpPAHEHMS APHEPIMU B TEIUIOBBIX MPOIECCax), TP ATOM HCIIOIb30BaTh



MaTEeMaTHYECKOE BBIPAXKECHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus1 MenneneeBa—KnanenpoHa;

aHAJIM3UPOBaTh M OOBACHATH AJIEKTPUUECKUE SBJICHUS, HCIOJb3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOIO TIOJIA, MPHUHIMII CYNEPIO3ULUN 3ICKTPUIECKUX
IIOJIEH, NPU ATOM YKa3bIBas yCJIIOBHs NPUMEHMMOCTH 3akoHa Kyrona, a
TaK)K€ IMPAKTUYECKH BA)KHBIE COOTHOIIEHHUA: 3aKOHbI OMa Jid ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH Jlxoynsa—JleHna,
npasuia Kupxroda, 3akonsl @apaznes A1 31€KTpoIu3a);

ONKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIONb3ys BEITUYMHBI:
IIEPEMEIICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YIPYIOCTH, CHJIA TPEHUS, MOIIHOCTb, JHEPTHUS
B3aMMOZEHCTBU Tena ¢ 3eMiIEN BOIN3HU €€ MOBEPXHOCTH, SHEPTUS YIIPYTOH
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTIO Ta3a, padoTa UACAIBHOIO T'a3a, OTHOCUTENbHAS BIAXKHOCTD
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENA; 3JIEKTPUUECKOE MOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIsl, PA3HOCTh MOTEHUHUAJTIOB, AJIEKTPOIBHUKYILAS
CWJIa, CWJIa TOKA, HaNpPsyKEHHWE, MOLUTHOCTh TOKA, AJIEKTpHUUecKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTO MOJIsl KOHAEHCaTOopa,;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SIBJICHHM:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHHE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3ALUsl, HAIIPaBIEHHOCTh
TEIJIoNepeaum, IEKTpU3alus Tell, SKBUIIOTEHIIMATBHOCTh TOBEPXHOCTHU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl MOJYYEHHOM 3aBUCUMOCTH
bu3nuecKkux BEIUMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOJIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJI U3MEPEHUs, OLIEHUBATh A0COJIOTHBIC U
OTHOCHUTEJIbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0JI01aTh TpaBmiia 0€30MacHOr0 TPYy/Aa PU MPOBEACHUH UCCIICIOBAaHUI B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJlaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHHMM aHAJIW3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOpHUH IPU MCHOJB30BAHUM MATEMaTHYECKUX METOJOB PEIIEHUs 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAHWH MMEIOIIMXCS JAaHHBIX, aHAJIU3UPOBATh
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
Pa3HBIX pa3leyoB Kypca (PU3NUKH, a TAK)KE UHTETpaIlii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAMBATH JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIAIIOB paObOThl U3MEPUTENBHBIX IPUOOPOB, TEXHUUECKUX YCTPONUCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB;

MPUBOAUTH TPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(DU3HUKOB
B pa3BUTHE HAYKHU, B OOBSCHEHHE MPOLECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU M TEXHOJIOTHIA;

aHaJIM3UPOBATh U OLIEHUBAThH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEKa, CBA3aHHOM C (PU3MYECKUMHU TMpOLEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOrO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble crocoObl paboThl ¢ MHGOpPMALMEH (PU3UUECKOTrO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAILIMOHHBIC



TEXHOJOTMM JJI1 TIOUCKA, NepepalOTKU U NPEAbsBICHUS Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpMAaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHMKOB, KPUTUYECKU
aHAM3UpOBaTh  MOJy4aeMmMylo  HMH(pOpMamMiO ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTENIbHbIE YMEHMUS
CaMOCTOATEIBHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIEeT0BaTEIbCKUX PaldoT;

paboTaTh B TpyHIE€ C HCIOJIHEHUEM PAa3JIUYHbIX COLMAIBHBIX PpOJIEH,
IUTAHUPOBaTh pabOTy T'PYMIIbI, PAIMOHAJIBHO paclpeAesiTh ACITeIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO PO UIIs.

K xoHity oOyuenusi B 11 knacce npeqMeTHbIE pE3yJIbTaThl HA YIIIYOJIEHHOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

HOHUMATh POJIb PU3UKU B IKOHOMUUYECKON, TEXHOJIOTMUECKOM, COLIMaIbHON
U 3TUYECKOHN cdepax NesATeNbHOCTH 4YEJIOBEKa, pOJib U MECTO (PU3HKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW (YHKIIUNA (PU3NUECKOW TEOPUH — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3MKH, pPOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUI O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIel (U3NYECKUX Tell U TPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE ITOJIS,
rapMOHUYECKUE KOJIeOaHUs, MaTEeMaTUYECKUH MAasTHUK, WJI€aIbHBIMI
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTMH3a, MOJIeJIel aToMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHaAJIM3UPOBaTh U OOBSACHATH 3JEKTPOMArHUTHBIE MPOLECCHl U SIBICHUSA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIBHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs



ANIEKTPUUECKOro 3apsiia, cuina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKIMHU, npaBuwio Jlenma, cBs3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  OHHINTEHHaA  UIs
dotorddekra, nepBoIif ¥ BTOPO MocTynaTsl bopa, MpUHIKIT COOTHOIICHHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
HaAIMpPsHKEHHOCTD 3JIEKTPUYECKOTO MOJISL, MOTEHIUAN 3JEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHH, SHEPrus MArHUTHOTO MOJIS
MIPOBOJHUKA C TOKOM, PEJIATUBUCTCKUN UMITYJIbC, TIOJIHASI SHEPTUS, SHEPTUS
MIOKOSI CBOOOJTHOM YaCTHIIbl, SHEPTUA U UMITYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHASI UHIYKIWS, CAMOMHIYKITUS, PE30HAHC, HHTep(]epeHIIHs
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xKeHue,
dbotoanekTpuueckuii 3pdekT (hororddexr), anbda- u 6eTa-pacnasl saep,
raMMa-u3iaydeHue sjiep, Gu3ndecKue MPUHIUIbI CIEKTPATIbHOTO aHAIN3a U
paboThI J1a3epa;

ONpENENATh HAMpAaBICHUE HWHAYKIIMM MarHUTHOTO TOJISI MPOBOAHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IJIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJII aHalM3a ©W  OOBSACHEHHS (U3WYSCKUX  IPOIIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX H3MEPEHUN, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUPOBaTh pPe3yjbTaThl TMOJYYEHHONW 3aBUCHUMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNTH KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTUMAJBHBIA METOJ| M3MEPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl W J€JaTh BBIBOJ O CTaTyce NPEIJI0KEHHON
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIC0BATEIbCKONM M IIPOCKTHOM [JEATEJIBHOCTH C UCIIOJIb30BaHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢usznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAThl (PU3NUECKUX TEOpUi
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUM MMEIOIIMNXCS JAaHHBIX, aHAJIN3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMBI PEHIEHUS C YYETOM MOJYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajaud, TpeOyrollue NPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKJACHUM C OOPOX HA U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (GU3UYECKUE SIBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUIIOB PaOOTHI U3MEPUTENIBHBIX TPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;

IPUBOJUTH IPUMEPHI BKJIA1a POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOAOINOIb30BAHUH, @ TAKKE Pa3syMHOM HCIIOJIb30BAHUH JTOCTHXKECHHIM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUH
uHbOpMaIlMK, TOJYYEHHON U3 pa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyro  HMHQOpMAIMI0O W  OICHHWBATh €€
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATEILHOTO IPUOOPETEHHSI HOBBIX 3HAHHUI B ITPOLIECCE BBIIOJHEHUS
MPOEKTHBIX U Y4eOHO-HCCIET0BATENbCKUX PaldoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEH,
IUTAHUPOBaTh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyalMsIX, aJ€KBAaTHO OLEHUBATH BKJaJ KaXIOIrO U3
YYaCTHHKOB T'PYMIIbI B PEIIEHUE pacCMaTpUBAaEMOM IPOOIIEMBI;

IPOSIBIISATE MOTUBALMIO K Oyayiien npohecCUuOHANBHON AESITEIbHOCTU 10
CHELMATIBHOCTAM (PU3HKO-TEXHUUECKOTO IPOpuIIs.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Konrpoububie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznea 1. HAYUYHBIA METO/ TIO3HAHUSI ITIPUPO1bI
11 Hayunslit MeTO O3HAHUS IPUPOBI 6
Utoro no pazneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartuka 10 1
2.2 JlnHamuka 10
2.3 Crartuka TBEpAOro TENa 5
2.4 3aKOHBI COXPaHEHUsSI B MEXaHUKE 10
Wroro mo paszneny 35
Paznen 3. MOJIEKYJIAIPHASA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUH 15
3.2 Tepmonunamuka. TenaoBble MalTuHbI 20
33 ArperatHbie cocTosiHus BenecTBa. Da3oBwie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. JIEKTPOJANHAMUKA
4.1 DIIEKTPUUYECKOE TTOJIE 24
4.2 [TocTOSIHHBIN SEKTPUUECKUNA TOK 24




4.3 Toku B pa3nu4HBIX cpeax 6
Hroro no pazaeny 54
Pa3znen 5. PUSHUYECKHM TIPAKTUKYM
51  Ousmueckwii MPaKTUKyM 16 16
Uroro mo pazneny 16
PezepBHOE Bpemst 10
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbIe
Ne i/l P Konrpoubusie IIpakTuueckue (witcpp )
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. 3JIEKTPOJAUHAMUKA
11 MaruauTHoe nosie 14
1.2 DJIEeKTpOMarHuTHask UHIYKIUS 13 1
Uroro no pazaeny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 Mexannueckue KoneOaHus 10
2.2 DJeKTpOMarHUTHbIE KOJIeOaHUs 15
93 MexaHu4YecKre U dJIEKTPOMArHUTHBIE 10 1
BOJIHBI
2.4 Orntuka 25 1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 OcunoBbel CTO 5 1
Hroro mo pazneny )
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopmyckynspHO-BOIHOBOH Ayannu3m 15

4.2 ®duznka aToma 5

43 ®du3nka aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5

YACTHIL




Uroro no pazneny

25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 ‘ DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12
Hroro no pazaeny 12
Pazzen 6. PU3HUYECKHUN MPAKTUKYM
6.1 ‘ Ou3nyecKuil MPakTUKyM 16 16
Wroro mo pazneny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucremaruzanus u 00001eHne
71 IPEIMETHOTO COJICPYKAHMS U OIIbITa 15
' NeSITeIbHOCTH, IPUOOPETEHHOTO NPU
u3ydeHnu Kypca gusuku 10 — 11 kmaccoB
Uroro no pazaeny 15
PeszepBHOe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16







