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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa ypOBHE CpemHero oOmero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBaTesIbHON MporpaMmsl, fipeacTaBieHHbIx B PI'OC COO, a takxe
c yu€roM (enepasibHOM paboueid mnporpammbl BocnuTaHuss W Konuenmuu
npenoaaBaHus yueoHoro npeamera «Pusuka» B 00pa30BaTEIbHBIX 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
BHOCHUT OCHOBHOW BKJIaJ B ()OPMHPOBAHNE €CTECTBCHHO-HAYYHOU KapTHHBI MHPA
oOy4arorerocs, B GOpMHPOBAHNE YMEHUH MPUMEHSITh HAYYHBIM METOJ] MO3HAHUS
MIPY BBIMIOJTHEHUU MU YUE€OHBIX UCCIICTOBAHHM.

B ocHoBy Kypca pu3uku Ha ypoBHE cpeHEro 00111ero 00pa3oBaHus MOJIOKEH
PAIl Uael, KOTOPhIE MOKHO PACCMATPUBATh KAK MIPUHLIUIIBI €T0 OCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBHM C HEM KypC SIBIIETCS JIOTHYECKH
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
oObeMHEH BOKpYr (Qusnueckux Teopud. Bemgymum B Kypce sBiISeTcs
dbopMupOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MATEpHUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzaiys npeamnosiaracT HCIOJb30BaHUE
T'YMaHUTAPHOTO TOTEHIMaa (DU3UYECKON HAYKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(bU3UKH ¢ pa3BUTHUEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoena npuknaonon nanpasiennocmu. Kypc gusuku yriry0i€HHOTO ypOBHS
MpEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN HW3YYEHHBIX TEOpUM M 3aKOHOB. [Ipu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJICTABICHUN U COBPEMEHHBIE TEXHUYECKHE YCTPOUCTBA, U
TEXHOJIOTHUHU.

Hoea j3xonozuzayuu peanusyercss IMNOCPEACTBOM BBEIACHUS JIJIEMEHTOB
CONlepKaHMs, TOCBAIIEHHBIX OKOJOTHYECKMM TMpo0jeMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a TaKXe OOCYKIEHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
MPUHITUIIAX CHCTEMHO-JIEATEILHOCTHOTO moaxoa. s Gusuku peamusamus 3THUX
MPUHITUTIOB 0a3UPyeTCsl Ha MCTOIB30BAHUH CAMOCTOSITEIBHOTO DKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBytolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITENBHOTO YUYEHMYECKOTO JSKCIEpPUMEHTA,
BKJIIOYAIONIETO (POHTAIBHBIE YYEHUUYECKHE OMBITHI NP HM3YYEHUH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U PabOTHI MpakTuKyma. [Ipu 3TOM BO3MOKHBI



JIBa crioco0a peanusaiuu Gu3nuecKoro npakTukyma. B nepBom ciyyae npakTUKyM
npoBoauTcs b0 B koHIe 10 m 11 kimaccoB, auOO MOCjE MEPBOTO M BTOPOTO
MOJIYTOJIUN B KaXKIOM M3 3TUX KjaccoB. BTopoil cnocod — 3To uHTerpamus padot
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 BH/1a O€3 MOMIAroBO HHCTPYKIIUH.

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 UCXOA U3 OCOOCHHOCTEH MOYPOYHOTO
IUTAHUPOBAHUSI W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHHSI, WCCIIECIOBAaHUS 3aBUCUMOCTEH (DM3MUYECKUX BEIWYMH U TOCTAaHOBKY
OTIBITOB TI0 MPOBEPKE MPETIOKEHHBIX TUIIOTE3.

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 U 3aKOHOMEpPHOCTH KaK W3 OJHOTO paslena Kypca, TaKk U HHTErpUpys
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 Ghu3ndecKon
MOJIJIH JIJIsl CUTYaIllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY
oOecrieueHunto yu4eOHoro mpoiecca Kype Gusuku yriryOs€HHOTO YPOBHS Ha YPOBHE
cpenHero oOiero oOpa3oBaHUS JOJKEH H3y4aThbCAd B YCIOBHUSAX MPEIMETHOTO
kabuHeta. B kaOunere (U3MKU JODKHO OBITh HEOOXOIUMOE JIabOpaTOPHOE
o0opya0oBaHUE 7S BHITTOJTHCHHS YKa3aHHBIX B MPOTPaMMe 10 (PU3HKE YICHUICCKUX
OTIBITOB, TAOOPATOPHBIX PA0OT U padOT MPAKTUKYMa, a TAKKE JEMOHCTPAIIMOHHOE
o0opy0BaHUE.

JlemoHcTpaniMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBUH C
MPUHITUIIOM MHWHHUMAJIBHOM JOCTaTOYHOCTH M OOECIEYMBACT ITOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 1O (U3MKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICMOBAHMUSI  WM3Y4YaeMbIX  SIBIEHUW ¥  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX TPUMECHECHUI.

JlaGopatopHoe 00OpyIOBaHHE [JIsi YYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYCCKUX KOMIUIEKTOB M 0O€CIeYrBaeTCsl B pacuére
OHOTO KOMIUIEKTa Ha JBYyX oOydarommuxcs. Temarnueckue KOMIUIEKTHI
7a00paTOPHOTO O00OPYNOBaHMS JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM



UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX NPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUEHUsI PUZUKHU B 001IeM 00pa30BAHUU SBIISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa H CTPEMJICHUS OOyYaOIMXCS K HAYYHOMY
M3YYECHHUIO TPUPOJbI, Pa3BUTUE HUX HMHTEIUICKTyaldbHbIX U  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

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

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

pa3BUTHE peACTaBICHUM 0 BO3MOKHBIX chepax 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 GU3uKU Ha YPOBHE CPETHETO O0IIEro 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 JIJIs OOBICHEHUS
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
MOJIEIM, aJEKBATHOM YCJIOBHUSM 3aJlaud, B TOM 4YHCIE 3a7a4 HWHXKEHEPHOIO
XapakrTepa;

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

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEACHUS
GU3MYECKNX HKCIEPUMEHTOB, aHaldW3a W HUHTEpHpeTanuu HHpOpMaIu,
ONpeIeNICHHs JOCTOBEPHOCTH MOTYYEHHOTO PE3YIbTATa;

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

pa3BuTHE UHTEpeca Kk chepaM mpodecCUOHATILHON e TEILHOCTH, CBA3aHHOMN
¢ (pU3HKOM.



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 OOIIEro
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 MepeueHb JabopaTOpHBIX U
NPAKTHUECKUX paboT SBISIETCA PEKOMEHIOBAaHHBIM, YUWUTEIbh JENaeT BBHIOOP
pOBENCHUs J1a0OPATOPHBIX PAabOT M OMNBITOB C YYETOM HWHIMBHIYAIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTalIbHas HayKa o mpupoje. HayuHslil MeTo mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

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

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

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

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

Pons m mMecto Qu3Nku B (OPMHUPOBAHMM COBPEMEHHOM HAy4YHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBOK JabopaTopuel no ¢usuke. [Ipumepsl u3mMepeHus
(bu3nyeCKUX BEMYHH MIPU MOMOIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmkeHHe. OTHOCUTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast 1 oOpaTHas 3a1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €r0 IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[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 MATEPUATIBLHON TOUYKH OT BPEMEHU U UX
rpaduku.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOILIEHHOTO0 TOJl YIJIOM K TOPH30HTY. 3aBHUCHUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHT€HUIMAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

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

Hemoncmpauuu.

Mopenb cucTteMbl OTCUETA, WIUTFOCTPALMs KMHEMAaTHUYECKHX XapaKTEPHUCTHK
JIBYDKCHUSL.

Crioco0Obl uccieoBaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro Nepexoia i N3BMEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

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

HaOmronenue nABM)KEHUs Tena, OpPOIIEHHOIO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpU IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

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

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3yyeHne HEepaBHOMEPHOTO JIBHXKEHHSI C II€JIbIO OINpPEAENICHUs] MTHOBEHHOM
CKOPOCTH.

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

HccnenoBanve 3aBUCUMOCTH IIYTM OT BPEMEHM IIPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

N3ydenue nBuxkeHus Teia, OpoieHHOro rTopu3oHTanbHO. [IpoBepka runoressl
O MpAMOM MNPONOPUUMOHAIBHOW 3aBHUCHMOCTH MEXKIY HAJIBHOCTBIO MOJETA U
HA4aJbHOU CKOPOCTHIO TEJA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOMW IO MOIYJIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. HMHepumanbHbie cucTemMbl oOTcu€ta. I[IpuHIUN
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHuun cynepro3uiny CuJl.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MaTepuaabHbIX TOYEK.

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

Cuiia TsiKecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOHOTO Ma/ICHUS OT BBICOTHI HAJl
MMOBEPXHOCTHIO IIAHETHI M OT TeOrpapuIecKoi mupoThl. J[BrkeHne HEOSCHBIX Tell
U UX CIIyTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBXKEHUS U CUJIa TPCHUS OKOS.
Koaddumment tpenus. Cuiia cConpoTUBIEHUS MPU ABUKEHUH TeJa B KUIAKOCTH UITU
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEJIBHOTO JIBUKEHMUS.

Hasnenune. ['mapocratnueckoe napienue. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGnronenue nBrKeHUs Tell B MHEPIUAIBHBIX U HEMHEPIIMATBHBIX CUCTEMAax
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

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

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

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOPEHHOM NOABEME U MMAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHUME CUIT TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
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 OBHIYKCHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTBIO, ICPEKHUHYTOH uepe3
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 Tejna. MOMEHT CHIIBI OTHOCUTEIBHO OCH BpauleHus. Ilnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu 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.

KoHcTpynpoBaHHne KPOHIUTEMHOB U PACUET CUIT YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

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

NMnynbC CHIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOu TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHne paboThl CUITBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU 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 IIOJIE€ OJIHOPOJHOrO Iapa (BHYTpHU W BHe Imapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

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

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM KUJIKOCTHM KakK CIIEJICTBUE 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 dHEePTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3mepeHne nMimyJiibea Tejia o TOpMO3HOMY ITYTH.

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

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne COXpaHEHUsI 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. Mogekyasipuasi Gu3suka 1 TEepMOJAMHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHEeTHUeckol Teopun (MKT), wux
ombITHOE 00ocHOBaHue. [lnddy3us. BpoyHOBCKOE NBIKEHHE. XapaKTep JBIKCHHUS
Y B3aUMOJCHUCTBUS YACTHUI] BElIECTBA. MOJENIN CTPOECHUS Ta30B, JKUIAKOCTEU M
TBEPIBIX TE 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
temneparyp 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 (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponecchl B
UJeabHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30dapa.

CBsi3p  MEXIOy [JaBJIEHUEM U  CPEIHEH KUHETHYECKOW  3Heprueu
NOCTYIATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATBHOTO Ta3a).

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

TexHH4eCcKkre YCTpPOWCTBA M TEXHOJIOTUYECKHE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue 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 uccieqoBaHue N30IpOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKkmuKkym.

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

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
1udpoBoit 1aboparopun).

M3ydeHne n30X0pHOro mnporecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHUSI COCTOSTHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CUCTEeMbl. BHenHne u BHyTpeHHUE napaMeTpsl. [lapamerpsl
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 TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlus 4acTHUll, BBICOKHE
TeMnepaTypbl. BeipaxkeHue Jyisi BHyTPEHHEW SHEPTUU OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHUECKUE MPOLECCHI.

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

Temnonepegaya  kak  crnoco0  M3MEHEHUs  BHYTPEHHEHW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus pabotTel. KonBekuus,
TEIUIONPOBOJAHOCTD, U3TyUYCHHUE.

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 TepMOANHAMUKHU. BHyTpeHHss sHeprus. KoinuecTBo TEIoThI
u paboTa Kak Mepbl W3MEHEHUS BHYTPEHHEM SHEPruu TEPMOIMHAMUYECKOMN
CUCTEMBL.

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

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

Maxkcumansnoe 3Hauenue KIIJ. [ukin Kapno.

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

TexHuyecknue yCTpPOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHl: XOJOAWIbHUK,
KOHJUITMOHED, JU3CNbHBIA W KapOIOpaTOpHBIA JABUTATENH, TapoBas TypOWHa,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIM3ALUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

W3meHenune Temmneparypsl pu ainadaTHYeCcKOM PaCcIIupPEHUH.

Bo3aymHoe orauso.

CpaBHeHUME yACTBHBIX TEIUIOEMKOCTEH BEILIECTB.

CniocoObl U13MEHEHUsI BHYTPEHHEH YHEPTUH.

HccnenoBanue aquadbaTHOTO Mpoiiecca.



KomnbroTepHble MOJENN TEMIOBBIX IBUTATEIIEH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccenenoBanue nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTUM MEXKMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TEMIIEPATYPbI KATICHUS KUIKOCTEH.

Tema 3. Aepecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u kKoHAeHCanwsl. Micnaperue u kumneHue. Y aebHas TeTioTa
napooOpa3oBaHUsL.

HacelllleHHBIE W HEHAChINIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH Y IaBJI€HUS HACBIIIIEHHOTO I1apa OT TEMIIEPATYPbl, UX HE3aBUCUMOCTh OT
00b€Ma HACBIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTyphbl KUIICHUSI OT JIaBJICHUS 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 paclIMpeHHsl Tell (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 yCTPOMCTBA M TEXHOJIOTMYECKUE TIPOLIECCHI:  KUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAJIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACHIIIICHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM JTaBJICHUM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUS.

OMBITH C MBUTBHBIMU TIEHKAMH.

CmaunBaHue.

Kanumisipasie sBieHUS.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.



CrniocoObl U3MepeHus BIaXKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nabopamopnuie padomul, 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 ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

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, NIHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEeMEHTAPHBIN AJIEKTPUUECKUN 3apsil. 3aKOH COXPAHEHUS JJEKTPUUECKOTO 3aps/ia.

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

OnexTpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moind.  [IpoOGueiii  3apsn.  Jlunum
HaIpsKEHHOCTH DJIEKTPUYECKOTO 1MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD 3JIEKTPOCTATHYECKOTO IMONSA. Pa3HOCTh MOTEHIMATIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B JJIEKTPOCTATUYECKOM IOJIE.
[ToTeHnman snexTpocraTnyeckoro nosist. CsA3b HANPSHKEHHOCTH MOJISA M Pa3HOCTH
NOTEHIMAIIOB ISl DJIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
pPaBHOMEPHO 3apsKEHHOTo Mmo 00bEéMy mapa. [losne 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. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.



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

DHeprus 3apsHyKEHHOr0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM 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.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHOM EMKOCTH.

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

DHeprus IEKTPUUECKOTO MOJIS 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomul, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHEHCATOPa B SHEPTHUIO
M3JIy4YCHUS CBETOMOA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAIIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannulit 31eKmpuyecKuil mox.

Cuia toka. [TocTosiHHBIN TOK.

VYcioBusL CymeCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUYHMKH
toka. Hanpsikenue U u DJ1C 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 COCIUHEHNE MPOBOJIHUKOB.
Pacuér pazBeTBiE¢HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.

Pabota snextpuyeckoro Toka. 3akon [xoyns—JIenua.



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

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

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

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

Hemoncmpauyuu.

N3mepeHre CUilbl TOKA U HaIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HANpSKEHUS NJIL PE3UCTOpa,
JIaMITbl HAaKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COIIPOTUBIJIEHUS MPU MOCTOSHHOM
HaIpsKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIUAIOB MEK/y MOJIFOCAMH HCTOYHHUKA TOKA OT
CUJIBbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMUKyMm.

HccenenoBanre CMEMIAHHOTO COEIMHEHNS PE3UCTOPOB.

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 raapBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEK/Ty MOJFOCAMH HCTOYHHUKA TOKA OT
CHUJIBI TOKA B IIETIH.

HccnenoBanne 3aBUCUMOCTH TTOJIE3HOM MOITHOCTA UCTOYHHMKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DJIeKTpUYECKasi  MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCThH COINPOTUBIICHUS METAJIJIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUYEeCKUd TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.



[TonynpOoBOIHUKMU. CobcTBeHHas U IIpUMeECHast IIPOBOJANUMOCTh
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B BJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAS IUCCOLMALIMS.
OnekTponus. 3akonsl Dapajes s AIEKTPOIH3a.

OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
pa3psia. PaznmuuHble TUITBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHuyeckue ycTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: Tra30pa3psiaHbIe
JaMIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOIUOI, CBETOANO/I, TaIbBaHUKa, paUHUPOBAHUE ME/U, BHIIIJIABKa
IFOMUHUSA, DIEKTPOHHAS MUKPOCKOIIHS.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHsbI nekTponnsa Papanes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTB BO31yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB ¥ NOJyIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HaGmronenue amextposusa.

M3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBaHve  3aBUCMMOCTH  CONPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOJIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Pu3nvecKuil NPaKTUKYM.

Crioco0b! n3MepeHust GU3NYECKUX BETUYMH C UCIIOJIb30BaHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPUTENBHBIX MPUOOPOB M KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OneHka rpaHul NOTPEMIHOCTEN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEHOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEpPKa MPEMIOKEHHBIX TUNOTe3 (BBIOOp u3 pador,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUYEHHYECKUH  HKCIIEPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBICHHUE, HAay4yHbId (DAaKT, rumotesa, (u3Mveckas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

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

Bbuonocusa: mexanuueckoe IBWKEHHUE B KUBOM npupoae, nuddysus, ocmoc,
TEIJIO00OMEH JKHMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKAOLIEH Cpenbl,
yTHWIA3auusl OHMOOPraHMYECKOTr0 TOIUIMBA Il  BBIPAOOTKH  «TEIJIOBOW» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

Xumua: UCKPETHOE CTPOCHUE BEILIECTBA, CTPOEHUE ATOMOB Y MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, MOJIYyYEeHHUE HAHOMATEpHUAJIOB, TEIIOBBIE CBOMCTBA
TBEPIBIX TEN, KUIKOCTEH U T'a30B, KUJIKHE KPUCTAILIBI, IJIEKTPUUYECKUE CBOMCTBA
METaJUIOB,  JJICKTPOJIMTHYECKAss  JHCCOLMALMsA, TaJbBAHUKA, DJIEKTPOHHAs
MUKPOCKOITHSI.

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

Texnonozua: npeoOpa3oBaHUE TBUKEHUN C MCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMOJIb30BaHUE 3aKOHOB COXPaHEHMS
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 JIaMIIbl, TOJIYIPOBOIHUKOBbIE PUOOPHI, T'AJIbBAHUKA.



11 KIIACC

Paznea 4. daekTpoanHamMuka.

Tema 4. Maznummnoe noae.

B3auMopaelicTBUE TIOCTOAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarautHoe mone. Bexktop MarHUTHOM HWHAYKUMH. [IpuHUOMO cCynepno3unuu
MArHUTHBIX NOJIEH. JIMHUM MarHUTHON MHYKIIWH.

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

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBjiaeHUE U MOYJIb. JIBH)KEeHUE 3apsKEHHOM YacTHUIIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

MarunutHoe 1nose B BeiecTBe. @eppoOMarHeTUKy, napa- u JuaMarHeTUKy.

TexHUYeCKre YCTpPOMCTBA W TEXHOJOTMYECKUE IIPOIECChl: MPUMEHEHUE

MTOCTOSIHHBIX MarHuTOB, 3JIEKTPOMAarHuTOB, TECTEP-MYJIBTUMETP,
AIEKTPOABUTATENH SIKOOHM, YCKOPHUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

Kaptnna 7uHMA  WMHAYKOMM ~ MarHATHOTO  IIOJISL  IIOJIOCOBOTO  H
M10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuHa nMHMI MarHUTHOM MHAYKLUY TOJIS JUIMHHOTO IPSIMOTO ITPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IMPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBH>KeHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpunMn JNEUCTBUS DJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HccenenoBanye MarHUTHOTO OIS TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB heppOMarHeTUKOB.

HccnenoBanue neMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHune 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

OnpeneneHne MarHUTHOW MHIYKLIIMKA HA OCHOBE U3MEPEHUS CUJIbI AMIepa.

Tema 5. Inekmpomaznumnan uHOYKYuUs.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BeKkTOpa MarHUTHOMN
uaaykuun. OJIC wuHAyKnMu. 3aKOH 3JIEKTPOMArHUTHOM uHaykuuu Papases.
Buxpesoe anekrpuueckoe nosue. Toku Pyxo.

O/1C umHAayKUuMM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIe.



ITIpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LENH IOCTOSIHHOTO TOKAa.
SAsnenue camonHaykuyuu. JIC caMOMHIYKIIMH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTHMYECKHUE MPOLECCH: HUHAYKIHWOHHAS
M€Yb, COJICHOU/, 3alIUTa OT JICKTPU3ALMH TEJ MPU ABUKEHUHU B MATHUTHOM MOJIE
3emuIH.

Hemoncmpauuu.

HabGnronenue siBjaeHUs 3JIEKTPOMAarHUTHOW MHYKLWH.

Hccnenoanne 3aBucumoct OJJC MHAYKIMH OT CKOPOCTH HW3MEHEHHS
MarHUTHOT'O MOTOKA.

[IpaBuiio Jlenna.

[TameHrie MarHuTa B aTFOMUHUEBOM (MEIHOM) TpyOe.

SIBneHue CaMOMHIYKIIMH.

Hccnenosanne 3aBucumMoctd DJ[C caMOMHIYKIHUH OT CKOPOCTH M3MEHEHHS
CHJIBI TOKA B LIEIIH.

Yuenuueckuit saxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanue sIBJICHUS 3JIEKTPOMAarHUTHOW UHTYKLIUU.

Onpenenenne MHAYKIUU BUXPEBOTO MAarHUTHOTO TTOJIA.

HccnenoBanue sIBICHUS CAMOWHTYKIIHH.

COopka MoJIenH 3JIEKTPOMAarHUTHOTO TeHepaTopa.

Paszgea S. KoJsieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

["apmonnueckue konebanus. Kunematnueckoe M JIMHAMUYECKOE OMMCAHUE.
DHepreTUYecKoe ONMcaHue (3aKOH COXPAHEHHS] MEXaHW4eCcKO sHepruu). BoiBoj
JUHAMUAYECKOI0 OMUCAHUsI TaApPMOHUYECKUX KOJIEOAHUM U3 UX IHEPreTUYECKOro U
KMHEMaTU4ECKOT'O ONHUCAHMUSL.

Amiuntyaa u ¢aza xonebanuil. CBsi3b aMIUIUTYbl KOJ€OAHUN HCXOIHOM
BEJIMUMHBI C aMIUITUTYyAaMH KoJieOaHU €€ CKOPOCTU U YCKOPEHHUSL.

[lepuon u yactora kojebanuid. Ilepron Manabix CBOOOJHBIX KoJIeOAHMIMA
MaTeMaTU4YecKoro MadtHuka. llepuon cBOOOAHBIX KOJIEOAHUN TPYKUHHOTO
MasTHHKA.

[TonsiTue o 3aryxaromux kKoneOaHusx. BeiHyXeHHbIe KoeOanus. Pezonanc.
Pe3onancHas kpuBasg. BuusHue 3aryxaHus Ha BUJ PE30HAHCHOW KPHUBOW.
ABTOKOJICOaHUS.

TexHrueckue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOILIECChl: METPOHOM, YaCHI,
KayeJu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicMorpad.



Jlemoncmpayuu.

3anuce K01e0aTeTbHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTHU TIEpUOJa MaJIbIX KOJieOaHU rpy3a Ha HUTU OT
aAMIUTUTYIbI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi ¥ 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanue kosiebaHUM Tpy3a Ha MACCHUBHOM MpYXHHE C IENbIO
dbopMUpOBaHUA MTPEICTAaBICHHUM 00 UCabHON MOJENN PY>KHHHOTO MasiTHUKA.

3aKOH COXpaHEHMs SJHEPTUU IPH KOJICOaHUAX rpy3a Ha NPYKUHE.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

HabGmronenue pe3onanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

W3mepenne mnepuoja CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

N3ydeHne 3aKOHOB JIBI)KEHUS TeJa B X0JI€ KoJIeOaHU Ha yIIpyroMm MojBece.

N3yyeHue NBUKEHUS HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaOIUX KOJIEOAHHIA.

HccnenoBanue BEIHYXICHHBIX KOJIEOAHUIA.

Tema 2. InekmpomacHumHubsle KOA€OAHUA.

Konebarenbubiii  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
ujeanbHOM KosiebaTenbHOM KOHType. ®opmyrna Tomcona. CBA3b aMILTUTYIbI
3apsja KOHAEHCAaTopa C aMIUTMTYOM CUITbI TOKA B KOJI€0AaTeTbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJeOaTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE Kosie0aHusl. BrIHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JNEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaNpsDKEHUs MpU PAa3IUYHOM (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CunycouJlanbHbIi TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LE€NU CHUHYCOMJAIBHOIO MEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHc HanpsiKeHui.

Uneansubiii  Tpancopmatop. IlpousBonactBo, mnepegaya U MoTpeOIeHUE
AIEKTPUYECKON IHEPTUU.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE 3eKTposHepruu. KymbeTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B MOBCETHEBHOM KU3HHU.

TexHrUecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUIM
3BOHOK, F€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauyuu.



CB0OOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

3aBUCUMOCTh YaCTOThI CBOOOHBIX KOJEOAHUHN OT UHIYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopenb 3JIeKTPOMarHuTHOTO T€HEPATOopa.

BoiHyXIeHHbIE CUHYCOUATbHbIE KOJICOaHUSI.

Pe3ucrop, kaTyiika MHIYKTUBHOCTU M KOHJCHCATOpP B IIEMU MEPEMEHHOIO
TOKA.

Pe3onanc mnpum moCiIEeNOBATEIbBHOM COEAMHEHWU PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

VYeTpoiicTBO U IPUHIUI ACUCTBUS TpaHCchopMaTopa.

Mopens THHUYN DIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

N3yuenue tpancpopmaropa.

HccnenoBanne mEpeEMEHHOTO TOKAa 4epe3 MOCIEAOBATEIIbHO COCIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HabGnrogenue 31eKTpOMarHiTHOTO PE30HaHCa.

HccnenoBanrie pabOThl HCTOYHUKOB CBETA B €M NEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHDI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHusi. llomepeuHbie u
MpOAOJIbHEIE BOJIHBL. [lepuoa, CKOpOCTh pacnpoOCTpaHEHUsT W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKUX BOJIH: OTpa)K€HUE, MpeioMJIeHHe, WHTep]epeHius u
U pakiys.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAOLIEN CPEIIBI.

DJIEKTPOMArHUTHBIC BOJHBI. Y CJIOBUS U3JIYYCHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opueHTaius BEKTOPOB B 3JIEKTPOMArHUTHOUM BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTPa)X€HHE,  IPEJIOMIICHHE,
noJisipu3anys, HHTepdepeHus u qudpaKius.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TeNEBUACHUSA. Pagnookanus.

DNEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTBHI, pajiap, paauonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEUIIUHE.

Hemoncmpauuu.

O6pa3oBaHue U pacIpPOCTPAHEHUE OTIEPEUHBIX U MPOIOJIBHBIX BOJIH.



Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HabGnronenue orpakeHus: M MpeoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmonenue narepdepeHnnu u 1udpakinm MEXaHUUYeCKUX BOJIH.

AKyCTHYECKHI1 pe30HaHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHNE.

HabGnrogenue cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIATYAOW H
YacTOTOM KOJEOaHMIA.

HccenenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPEIIOMIICHHUE,
noJisipu3anus, tudpaxuus, tHTepdepeHITHsL.

OOHapykeHue HHPPaKpacHOro U yJIbTPaPUOIECTOBOrO U3TYUECHHII.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKkmuKkym.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacpOCTpaHEHUE CBETa B OJHOPOIHOMU cpene. Jlyu cera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHne cBera. 3aKOHbI OTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxxeHui B
m10ckoM 3epkane. Chepuueckue 3epkaa.

[Tpenomiienue cBeTa. 3aKOHBI ITPeIOMIIEHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npesiomieHus. OTHOCUTENBHBINA MOKa3aTesb npenoMieHus. IIocToSHCTBO YacTOThI
CBETA M COOTHOUIEHNE JJIMH BOJIH IPH MTEPEX0IE€ MOHOXPOMATHUECKOTO CBETA YEPE3
IPaHULy pa3zena IByX ONTUYECKUX CPENl.

Xox nyueit B mpusme. [ducnepcust cera. CrioxHbId cocTaB 0€l0ro CBeTa.
IBer.

[TonmHOe BHYTpeHHee oTpakeHue. lIpenenbHblii yroy MmoJHOro BHYTPEHHETO
OTPaKECHMUSI.

Cobuparomiyie 1 paccerBarolye JuH3bl. ToHkas TnH3a. DOKyCcHOE paccTosiHUE
U ONTHYECKasl cuja TOHKOW JMH3bL. 3aBUCUMOCTh (POKYCHOTO PacCTOSIHUSL TOHKOM
cpepuueckoil JHMH3BI OT €€ TEOMETPUM U OTHOCHUTEIBHOTO IOKa3aTens
IPEJIIOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox Jiy4da, MPOLIEAUIETO JIMH3Y II0J MPOU3BOJBHBIM YIJIOM K €€ TJIABHOMU
ontuueckorr ocu. IlocTpoeHne wu300paXKeHU TOYKM W OTpE3Ka MPSIMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Onrtuueckue mpubopel. Paszpemaromnias crnocoOHOCTh. ['1a3 Kak onTuyeckas
CUCTEMA.

[Ipenenbl MPpUMEHUMOCTH T€OMETPUUECKON ONITUKH.



BonnoBass ontuka. Wutepdepeniuss cBera. KorepeHTHble HCTOYHUKH.
YcnoBusi HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHbIX HCTOYHHUKOB. [IpuMepnl KIacCHYECKUX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakmus ceta. [Judpakumonnas pemérka. YciaoBue HaOMIOACHUA
IJIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMAaTUYECKOrO0 CBE€Ta Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE ITPOLIECCHI: OYKH, JYIIa,
MEPUCKOI, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpPOCBETICHUE
OIITUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanue npeaoMIIEHUs CBETA.

HabiroieHue noaHoro BHyTpEHHEro oTpaxkeHus. Mojienb cBeToBoa.

HccnenoBaHne XoJa CBETOBBIX IIYYKOB 4Yepe3  IUIOCKONAPAJLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

Moaenn MUKpPOCKOIIA, TEJIECKOIIA.

Hab6mronenue natepdepeniinu cBera.

HabitoieHue 1BETOB TOHKUX IMJIEHOK.

HaOmronenue audpakiuu cBera.

N3yuenue nuppakinOHHON pEeETKY.

HaGmronenne nudpakiimOHHOTO CIIEKTpA.

HabGmronenue nucnepcuu cBera.

Habmronenue nosisipusanuu cBera.

[IpumMeHeHune noIApoUa0B sl U3YUYECHHS] MEXaHUYECKUX HaIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomul, npAKMuUKym.

M3mepeHune rnokasaTess NpeJoMIIEHHs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSI OT BellecTBa (Ha
pUMepe KUJIKUX JTUH3).

N3mepenrie POKyCHOTO pacCTOSIHUS pACCEUBAIOLIUX JIMH3.

[Tony4yenue n300paxkeHusi B CUCTEME U3 IIIOCKOTO 3epKaJia U JIUH3bI.

[Toryuenue n300pakeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENECKOMUYECKUX CHCTEM.

HaGmronenue nudpakuuu, naTepdepeHIInN U MOJIIpU3alliy CBETa.

N3yyeHue noyspusaiuu cBeTa, OTPXKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3yyenue naTEpPEpEeHIINH JIA3EPHOTO U3ITyUYEeHUS Ha IBYX IIEJISX.

Habnronenune aucnepcun.



HabGmroaenue u uccnenoBanue AMPpakmOHHOTO CIIEKTpA.

N3mepeHne JuHbI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3IMy4eHHUS! CBETOJMO/A MPU MOMOIIN AUGPAKIHOHHOM
PELIETKMY.

Pa3znes 6. OcHOBBI cieliHAJIBbHOM TEOPUU OTHOCHTEJIbHOCTH.

['paHuIBl TPUMEHUMOCTH KJIACCHUECKO MeXaHHuKU. [[ocTynaTel criennaibHOM
TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai. [IpeoOpazoBanusi  JlopeHia.
VYcnoBue npuunHHOCTU. OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMeJJICHUE
BPEMEHU U COKpAIICHUE JJTHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPrUed U UMITYJIbCOM PEISTUBUCTCKON YaCTULIBI. DHEPrUs
MTOKOS.

TexHuyeckue yCTpOMCTBA M TEXHOJOTHYECKHE MPOIECCHl: CIYyTHUKOBBIC
MPUEMHHKHU, YCKOPUTEH 3aPSIKEHHBIX YaCTHLL.

YyeHn4ecKkuil IKCIIEPUMEHT, JIa00paTOpHBIE PaOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbca W DHEPTUM  PEISTUBUCTCKUX dYacTuil (T0
(doTorpadgusiM TPEKOB 3apPSKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBantoBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyanusm.

PaBHOBEeCHOE TeIIOBOE M3IIydeHHE (M3JIydeHHE aOCONIOTHO YEPHOTO Tena).
3akoH cMeuieHus Buna. I'unoresa [1nanka o kBaHTax.

DOoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®dotoaddext. OnbiTel A. I'. CroneroBa. 3akonsl ¢oTodddexra. YpaBHeHUE
OunmenHa 1 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBera (B YAaCTHOCTH, [aBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollylo moBepxHocTh). OmbiTel 1. H.
JleOenena.

BousiHOBBIE cBONCcTBaA yacTull. Bosnsl ne bpouns. lnuna BoiHb! 1e bpoiiis u
pasMepbl 00JacTH JIOKAIW3aIuu JABWXKYyIeWcs dactuibl.  KopmyckymspHo-
BOJTHOBOM Jyanu3Mm. Judpakius 31eKTpoHOB Ha KpUCTAIIIaX.

Cneunduka nzmeperuii B Mukpomupe. COOTHOUIEHUSI HEONPENeIEHHOCTEH
['eitzendepra.

TexHn4eckrue yYCTpPOMCTBA M TEXHOJOTHYECKHE HPOLECCHI: CIIEKTPOMETD,
dboTosnemeHT, (HOTONATUYMK, TYHHEIBHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOIUO/.

Hemoncmpauuu.

®doTo3(PpdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHET0O (poTodddekTa.



HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MOJYIPOBOJHUKOB — OT
OCBEIIEHHOCTH.

CeTonuon.

Conneynas Oatapes.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaAKMUKyM.

Hccnenosanue Gporope3ucropa.

N3mepenune nocrosiHHoi [Inanka Ha ocHOBe uccienoBanus Gporodddekra.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA YEPE3 CBETOIMO/T OT HAMPSIKECHHUS.

Tema 2. Qu3zuka amoma.

OneITBl IO KCCIEAOBAHUIO CTpoeHWs aroma. [lmaHerapHas monens aToma
Pezepdopna.

[Toctynatel bopa. M3nyuenue u norniomieHrue GOoTOHOB MPU MIEPEXOE aTOMa C
OJIHOTO YPOBHSI SHEPTUU HA JIPYTOM.

Buapl ciektpoB. CIEKTp ypOBHEN SJHEPTUH ATOMA BOJOPOA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLECCHI: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOII), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaOmronenune mMHEHYATHIX CIIEKTPOB.

YCTpOUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIIUX YACTHII.

Onpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HabGnrogenue TMHEHYaToro CnekTpa.

HccnenoBanue cnekTpa pa3peKEHHOI0 aTOMapHOTO BOJAOPOJAA U U3MEPEHHUE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACHMUY,

Hyxnonnass monens sanpa [eiizenOepra—MBanenko. 3apsa siapa. MaccoBoe
yucio sapa. U3otonsl.

PamunoaktuBHOCTE. Anbda-pacnan. DNEKTPOHHBIH M TO3WTPOHHBIN OeTa-
pacnaz. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacrnaaa. PaamoakTUBHBIE HM30TOINBI B TMPUPOIE.
CBolicTBa MOHM3HUPYIOUIETO M3JIyYeHHs. BiusiHME paguOaKTUBHOCTH HA >KUBBIC
opranu3mbl. EctrecTBeHHbI QoH n3mydeHus. JlozumeTpus.

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

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIPAaBJISIEMOTO TEPMOSIAEPHOTO CHUHTE3a. JKOJOTMYECKHE aCMEKThl PA3BUTHA
SAIEPHOU YHEPIETUKMU.

Metonbl perucTpanuy 1 UCCIEAOBAHUS FJIEMEHTAPHBIX YaCTHII.



OyHIaMEHTAbHBIE B3aUMOJICUCTBUS. bapuoHbBI, ME30HBI W JICNTOHBI.
IIpencraBnenune o CrangaptHoi Mojenu. KBapk-riatooHHas MOIENb apOHOB.

®usuka 3a npeaenamu CrtaHgapTHo Mojenu. TéMHas matepust U TEMHas
SHEPrUsl.

EnuncTBO pu3nyeckoil KapTHHBI MUDA.

TexHUYeCKHe YCTPOMCTBA U TEXHOJIOTHUYECKHUE MPOIIECCHI: JO3UMETP, KaMepa
Bunbcona, siiepHbIi peakTop, TEPMOSICPHBINA peakTop, aToMHast 0oMOa, MarHUTHO-
pe30oHaHCHas ToMorpadus.

Yuenuueckuii 3kcnepumenm, 1abopamopuvie padomeol, NPAKMUKYM.

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM (oTOrpadusim).

HccnenoBanre painoakTUBHOTO (hOHA C UCIIOIb30BaHUEM JIO3UMETPA.

N3ydeHne norjaomeHus: OeTa-4acTUIl aJIOMUHUEM.

Pasznea 8. DiieMeHTBI ACTPOHOMUM U ACTPOQU3HKH.

Otanel pa3BuTHUs acTpoHOMUU. [IpuKnagHOEe 1 MUPOBO33PEHYECKOE 3HAUCHHE
acTpoHOMHH. [IpMEHHMOCTh 3aKOHOB (U3MKKA JUISI OOBSICHEHHUS IPUPOJIBI
KOCMHYECKNX 00BEKTOB.

MeTtonbpl acTpOHOMUYECKHUX HccaenoBaHul. COBpPEMEHHBIE ONTHYECKUE
TEJIECKOIbI, PAAUOTEIIECKOIbI, BHEATMOC(EpHasi aCTPOHOMUSL.

Bupa 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3[bI, IUIAHETHI, UX BHIANMOE
JIBIDKCHHE.

ConHeyHas cucTeMma.

Counnue. ConHeuHasi akTUBHOCTb. McTounuk sHeprun ConHua U 3BE3I.

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETUMOCTBY». 3BE3JbI TJIABHOM IOCICIOBATCILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIaBHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHbIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Pagnoranaktuku u kBazapsl. YEpHbIE ABIPHI B sApax
raJlakTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0beranue ramakTuk.
Teopus bonbioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

Macurabnas crpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMUM.

Yuenuueckue nabnrooenus.

HaOmronenus 3BE3nHOr0 HebGa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUHN TSI ONPEICSICHHs TTOJI0KEeHHUST HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausd CeBEpHOIro MOJylIapus U SIPKUE
3BE3IbI.



HaGmronenuss B Teneckon JIyHBI, TIaHET, TYMaHHOCTEH U 3BE3IIHBIX
CKOIUICHUH.

DuU3NYEeCKUN NPAKTUKYM.

Crioco6b1 m3MepeHust PU3NIECKUX BEIMYUH C UCTIOIh30BAHUEM aHAJIOTOBBIX U
MU(QPOBBIX M3MEPUTEIBHBIX MPUOOPOB W KOMITHIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOGCOIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHHE  KOCBEHHBIX W3MEPEHUW, MCCIEAOBAaHUU  3aBUCHMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa MPEAJOKEHHBIX THUMNOTE3 (BHIOOp U3 pabdor,
OMMCAaHHBIX B  TEMAaTUYECKUX  paslenax «YUYEHHYECKUH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

O6o0maromiee MOBTOPEHUeE.

O0o0uIeHne U cucTeMaTH3alus CoJIep KaHusl pa3feiaoB Kypca «MexaHukay,
«MonekynspHas pu3nka u TEpMOJANHAMUKAY, « DJIEKTpoIuHaMuKa», «Konebanus u
BOJIHBI», «OCHOBBI CHEUUAIBHOM TEOPUU OTHOCUTEIBHOCTHY», «KBaHTOBas
busmnKa», « IEMEHTBI aCTPOHOMHUH U aCTPODU3UKI».

Ponb Qu3uku W acTpOHOMHM B DSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aCTPOHOMHMHM B COBPEMEHHOM HAay4YHOM KAapTHHE MUpPA, 3HAYCHHE ONMMCATEIBHOM,
CUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW M MPOTHOCTUYECKON  (PYHKIUH
bu3ndecKkoil Teopuu, poiib GU3NIECKON TEOprur B (POPMUPOBAHUH MPEACTABICHHIMA
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOILLEM pAIY
COBPEMEHHBIX ECTECTBEHHO-HAYUYHBIX NIPEACTABIEHUNA O IPUPOIE.

MexnpeaMeTHbie CBA3M.

Nzyuenue kypca ¢puszuku yriay0iaéHHoro ypoBHs B 11 kiacce ocyuiecTBisercs
C Y4ETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBSI3€M C KypcamMu MaTEMaTHKH,
OMOJ0ruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
NnO3HAHUA: SBJICHWE, Hay4YHbIA (aKT, TUmoresa, pusmyeckas BEIWYWHA, 3aKOH,
Teopusi, HAOIIOJACHHE, DKCHEPUMEHT, MOJCIUPOBAHUE, MOJENb, H3MEpEHHE,
MOTPENTHOCTH U3MEPECHHM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1abopaTopusl.

Mamemamuka: pelUIeHUE CUCTEMBl YpaBHEHUW. TpPUTOHOMETpHUYECKHUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. BEKTOpPBI M MX NMPOEKIMM HA OCH KOOPIAMHAT, CIIOKEHHUE BEKTOPOB.
[IpousBoaHbie 3nMeMeHTapHBIX (GyHKIWNA. [Ipu3Haku mOMOOWSI TPEYTOJHHHUKOB,
ompeiesIeHHe UIONIAIU TIOCKUX GUryp u o0beéMa Tel.

Buonocus: >nektpuyeckue SIBICHUS B JKUBOW MpuUpone, KoyieOaTelabHbIE
JBIDKCHUSI B KUBOW MPUPOJE, OHKOJOTMUECKHE PUCKH TPU TMPOU3BOICTBE
DIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXAIIIEHM  Cpensbl,



yIbTPAa3BYKOBasg JUArHOCTUKA B MEJWLHMHE, ONTUYECKUE SIBJICHUA B KUBOU
MIPUPOJIE.

Xumusa: CTpoEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsk CTPYKTypa TBEPbIX
T€J, MEXaHU3Mbl 00pa30BaHMS KPUCTAINIMYECKON PEIIETKH, CIEKTPAIbHBIA aHAIHU3.

I'eocpagpua: marHuTHBIE TIONKOCa 3€MJIM, 3aJ€KH MarHuUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHHE IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
ANEKTpOABUTATENb AKOOH, reHepaTop MEPEMEHHOI0 TOKa, WHAYKIMOHHAS IEYb,
JMHUAW 3JIEKTpoIepeaad, 3JIEKTPOABUTaTeb, pasap, pPaIuoONpUEMHUK, TEIEBU30D,
antenHa, tenepoH, CBY-meub, ynabTpa3ByKoBass JHArHOCTHKA B TEXHHKE,
IPOEKLMOHHBIN anmnapaT, BOJOKOHHAs ONTUKA, COJHEUHas Oarapesi, CIIyTHUKOBbIE
NPUEMHUKH, JICpHAs JHEPreTUKA U DKOJIOTMYECKUE 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{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
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, Y4YacTBOBaTh B CAMOYINpPAaBJICHUU 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 TpaXJaHCKON VJICHTUYHOCTH,
MaTpUOTU3MA;

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

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(opMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMUS;

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

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOTO BOCTIMTAHMS

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OCTETUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



MHTEpEC K Pa3IuYHbIM chepaM mpodecCHOHATbHON AESITeIbHOCTH, B TOM
YHCJIE CBSA3aHHBIM C (DU3UKOM U TEXHUKOW, yMEHUE COBEpPIIATh OCO3HAHHBIH
BBIOOp Oynyiiel mpoeccuu U peam30BbIBATh COOCTBEHHBIE KU3HEHHBIC
TUTaHbL;

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

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa 3KOJOTHYECKHUX MPOoOIeM;

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.

HEHHOCTA HAYYHOI'O MMO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

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

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

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

ONPEAENATh LENU ACATEIBbHOCTH, 3a1aBaTh MapaMETpbl U KPUTEPUH HUX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

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

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATH PUCKHU MOCIEACTBAN EATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Bba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

BJIa/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIIFOUEBBIMHU TIOHATHUSMU U METOJaMU
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZIOBATEIIbCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB pelIeHHUs 3agad  (U3UIECKOTO
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallusiX, B TOM 4YHCJE MPH CO3JaHUM Y4eOHBIX NMPOEKTOB B 00JacTH
buzukwy;

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

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJ€ pEIICHUS 3aJadyd pe3yJIbTaThl,
KPUTHUYECKH OILIEHUBATh UX JTIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAI[UsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HAHMS MO0 (U3HKE B MPAKTHYECKYIO 00JacTh
KU3HEICSATEIbHOCTH;

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

Pabora ¢ undpopmaunmeii:

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, TUTHEHBI, pecypcocOepexeHrs, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(HOPMAITMOHHON O€30MTaCHOCTH;

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

KoMMyHHUKaTHBHBIC YHHMBEpPCAJIbHbIE y4eOHbIe JeHCTBUSA:



OCYILECTBIATh OOLIEHME Ha YypoKax (U3UKM M BO BHEYPOYHOH
NEATEIbHOCTH;

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

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

IIOHUMATh U UCIIOJIB30BaTh IPEUMYLIECTBA KOMAaHIHOW U MHAUBUAYAJIbHOM
paboThI;

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

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ JOCTHXKCHHUIO: COCTAaBJIATH IIIAH
NEUCTBUMN, paCIPENEIsATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

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

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

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

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOATEJIBHO COCTaBJIATH IUIAH PEUICHUS! PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUIaH BBIMOJHEHHUS MPaKTUYECKOW paboThl ¢ yU4ETOM HMEIOLIUXCS
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,
OICHHUBATb COOTBCTCTBUC PC3YJIbTATOB LCIISIM,



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

e HCIIOJH30BATh MPUEMBI peIICKCHH IS OLICHKU CUTYyaIlH, BEIOOpa BEPHOTO
pEIICHMST;

e yMETh OILICHMBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEIICHUS MO HUX
CHUKEHMUIO;

e TMPUHUMATH MOTHUBBI M apPrYMEHTHI JAPYTHX TPH aHAIW3E PE3yIbTaTOB
NEeATEeTLHOCTH;

e TPUHUMATH Cce0s1, TOHMMAs CBOM HEIOCTATKU U JOCTOWHCTBA,

e IMPUHUMATh MOTHUBBI M apPryMEHTHI JAPYTUX TpPH aHAIM3€ pe3yIbTaToOB
NeSATEeIbHOCTH;

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

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

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

e CaMOPETYJIHPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHUE TMPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TOBEJCHHUE, CIOCOOHOCThH aJanTHPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKECHUIO 1IN
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJA U3
CBOHX BO3MOXKHOCTEH;

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

e COIMAJBHBIX HABBIKOB, BKIIOYAIOIIUX CIIOCOOHOCTh  BBICTPAMBATH
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
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,
HKOJIOTHYECKOM, COIMaJIbHOM M JITHYECKOM cdepax NesTeIbHOCTH
4eJioBeKa, POJb U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
OPOTHOCTUYECKOW  (QYHKIUH  (PU3NYECKOW TEOpUU — MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (U3UUYECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

pa3nuyaTh yCIOBUS MPUMEHUMOCTH MOJIEeH (HU3HMIECKUX TEIT U MPOIECCOB
(stB7ICHMIT): WHEpIMANTBbHAS CHCTeMa OTCU€Ta, abCONIOTHO TBEPAOE TEIo,
MaTepHaibHas TOYKA, PABHOYCKOPEHHOE JIBIKEHUE, CBOOOTHOE TaJCHMUE,
aOCOJIFOTHO yTIpyras jaedopmalus, aOCOJIOTHO YIPYroe W abCOIIOTHO
HEYIIPYro€ CTOJKHOBEHHMS, MOJEIM Tra3a, KUIKOCTU M TBEPIOrO
(KpUCTAIIIMYECKOT0) Teja, UIealIbHbINA Ta3, TOUCUHBIN 3aps]l, OJTHOPOIHOE
AIEKTPUYECKOE TOJIE;

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

aHaJTU3UPOBaTh U OOBSACHATH MEXAHUYECKUE TIPOLECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1Jis CKOPOCTH M TEepeMeElIeHus,
3akoHbl HpIOTOHA, 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
MAaTEMAaTUYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIOBUS IPUMEHUMOCTHU
(du3MYecKuX 3aKOHOB: MpeoOpa3oBaHuil ['anmuies, BTOPOro M TPETHETO
3akOHOB HBIOTOHA, 3aKOHOB COXPAaHECHHUS MMITYJIbca U MEXAHUYECKOH
DHEPIrUH, 3aKOHA BCEMUPHOT'O TATOTCHHUS;

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT u 3akoHBI MOJIEKYJIsIpHON (U3UKH U
TepMOJMHAMHUKU (CBA3b JIaBJCHUSA HJEAJBLHOIO Ta3za Cco CpeaHei
KUHETUYECKOU HDHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHEHM KUHETUYECKON
DHEPrUEN TEIJIOBOrO JBMKECHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UIACAIBHOTO
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 JJIEKTPUUECKUE SIBICHUS, HCIOJbB3YS
OCHOBHBIE TOJIOXKEHHUSI Y 3aKOHbBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsna, 3aKOH Kynona, NOTEHIIMAIBHOCTh
IEKTPOCTATUYECKOTO TIOJIA, NPUHILMII CYNEPIO3UIHNHA AIEKTPUUECKUX
IIOJIEH, IPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMMOCTH 3akoHa Kyiona, 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 MPOLECChl U SIBICHUSA, HUCIOIb3Yys BEITUUYHMHBI:
IIEpEMEIICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CHUJIbl, JaBJIEHUE, TOTEHIIMAIbHAS JHEPT U1, KHHETUYECKasl SHEPTHs,
MEXaHU4eCcKasl 3Heprus, padoTa CUIIbl, HEHTPOCTPEMUTEIBLHOE YCKOPEHHE,
CHWJIa TSDKECTH, CHWJIA YOPYIOCTH, CHWJIA TPEHUS, MOIIHOCTb, SHEPTHUS
B3aMMOZEHCTBUS Tena ¢ 3eMiIEN BOIN3U €€ MOBEPXHOCTH, SHEPTUS YIIPYTOn
nedopMaluu MpyKUHbI, KOJIMYECTBO TEIUIOTHI, aDCOIIOTHASI TEMIIEpaTypa
Tena, paboTa B TEPMOJMHAMHKE, BHYTPEHHSISI HHEPrus HJI€aJIbHOTO
OJIHOATOMHOTO Ta3a, padoTa UACAIBHOIO I'a3a, OTHOCUTENIbHAS BIAXKHOCTh
Bo3nyxa, KIIJl maeasibHOro TEIIOBOrO ABUTATENS; 3JIEKTPUUECKOE TMOJIE,
HaIPSHKEHHOCTD 3JIEKTPUYECKOIO MOJIS, HAPSKEHHOCTD MOJII TOYEYHOIO
3apsja WM 3apsSHKEHHOTO 1Iapa B BaKyyMe€ U B JIUDJIEKTPUKE, MOTEHIUANT
ANEKTPOCTATUYECKOTO MOJIs, PA3HOCTh MOTEHLUUANIOB, 3JEKTPOJBHKYIIASL
CWJIa, CWJIa TOKA, HANpPSXKEHHUE, MOUTHOCTh TOKA, 3JIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJEHCAaTopa,  CONPOTUBIEHWE  ydacTKa  LEemu ¢
NIOCJIEOBATEIbHBIM U MAPAJUIEIBHBIM COEUHEHUEM PE3UCTOPOB, SHEPTHS
AIEKTPUYECKOTrO MOJIsl KOHAEHCATOpPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUMA:
MEXaHUYECKOE JIBUKEHHE, TEIUIOBOE JIBM)KEHHME 4YacTHL] BEIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKeHUE, MudPy3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAlUs, IUIaBJICHUE U KPUCTAJUIM3alusl, HallPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsKEHHOTO TPOBOIHUKA;

IPOBOANUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUECKOIN BEIMUUHBI OT
JIPYTrOM C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUH, ITPH ITOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThl IOJIYYEHHON  3aBUCHMOCTH
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
NOTPENIHOCTE  M3MEpPEHWH, JelaTh  BbIBOABI IO  PE3ysbTaTam
UCCJIEI0BAHNUS;



MPOBOJUTh KOCBEHHbIE M3MEPEHHUs (U3MYECKUX BEIUYMUH, IPU HTOM
BBIOMPATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH a0COJIIOTHBIE U
OTHOCHUTEJIbHBIC MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEAIOKEHHON TMIIOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4deOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
IPUMEHATH POPMYJIbL, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3NIECKUX
TEOPHUM IMPU UCIOJIb30BAaHUM MATEMAaTUYECKUX METOJOB PEIICHHS 3aaad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEHICHUS C YYETOM MOIYYEHHBIX
pe3yIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaKKe UHTErpaluy 3HAaHUM U3 IPyrux
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB paObOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPONCTB U
TEXHOJIOTHYECKUX 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 MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHOMN
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NIPOLECcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHXKEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

IPUMEHSATh pa3iuyHble CrocoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJIEp)KaHUsI C KCMOJb30BAHHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH(OPMAILIMOHHBIC



TEXHOJOTMM Il TIOMCKA, NepepabOTKU M NPEIbsBICHUS Yy4yeOHOH WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U MHTEPIIPETALUN
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 Tpynine C HCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAaHJAPTHBIX CUTYyalMsX, aJ€KBATHO OLEHUBATH BKJIAJ KaXXJ0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON TPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENBHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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 NeATeIbHOCTU YEJIOBEKa, poJib U MECTO (PU3UKU B
COBPEMEHHOW HAYYHOU KapTUHE MHUPA, POJIb ACTPOHOMHUU B IPAKTHYECKOMN
NeATEIbHOCTH YeJIOBEKAa U JalbHEHIIeM Hay4YHO-TEXHUYECKOM PAa3BUTHH,
3HAUEHUE OINUCATEIbHOM, CHUCTEMATHU3UPYIOUIEH, OOBSICHUTEIBHOW H
MPOTHOCTHYECKOW (YHKIIUNA (U3HUECKOM TEOPUU — DIEKTPOJIUHAMUKH,
CHELMAIbHOM TEOpUH OTHOCUTENIbHOCTH, KBAHTOBOM (DU3UKH, pOJIb
¢bu3nyeckoil Teopur B (POPMHUPOBAHMHU MPEICTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MECTO (PU3NYECKOM KapTHHBI MHpa B OOLIEM pAIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE;
pa3anyaTh yCIOBUS IPUMEHUMOCTH MOJIeIe (PU3NYECKUX TEJ U IPOLIECCOB
(s1BJI€HUI): OIHOPOJHOE AIEKTPUUECKOE U OJHOPOAHOE MAarHUTHOE ITOJIS,
rapMOHUYECKUE KOJIeOaHUs, MaTEeMaTUYECKUH MAasTHUK, WJI€aIbHBIMI
NPY>KUHHBIN MAasiITHUK, rapMOHUYECKHE BOJIHBI, ujeanbHbINA
KoJIe0aTeNbHBIN KOHTYp, TOHKas JIUH3a, MOJIeJIel aToMa, aTOMHOTO SiJjpa U
KBaHTOBOM MOJIC/IM CBETA;

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

aHaJIM3UPOBaTh U OOBACHATH SJEKTPOMArHUTHBIE MPOIECCHl U SIBICHUA,
UCIIOJIb3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOAUHAMUKH H
CHELMAIBHOM ~ TEOpUHM  OTHOCUTEJIIBHOCTH  (3aKOH  COXpaHEHUs



ANEKTPUYECKOro  3apsaa, cuwina Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMHM, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JEMEHTE DJJIEKTPUYECKOM IEMU CO CKOPOCTHIO
M3MEHEHHUSI CUJTbI TOKA, MOCTYJIAThI CIIEIUATbHON TEOPUU OTHOCUTEILHOCTH
OiHIITEITHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI  KBaHTOBOM  (u3uku  (ypaBHeHHEe  OWHINTEHHA IS
dbotordekra, mepBIii B BTOPO MOCTYIAaThl bopa, MpUHIINIT COOTHOIICHUS
HeonpenenéHHocte ['elizeHOepra, 3aKOHbl COXpPAHEHHUs 3aps0OBOrO H
MacCOBOTO YKCEJ U SHEPTUU B SIACPHBIX PEAKIIMIX, 3aKOH PATUOAKTUBHOTO
pacmnana);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SBJICHUS, HMCIOJb3YsS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh TMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cuia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIIAS CUJIa CAMOMHIYKUIHWH, SHEPrUs MArHUTHOTO TMOJIS
MIPOBOJHUKA C TOKOM, PEIATUBUCTCKUI UMITYJIbC, TIOJIHASI SHEPT U, SHEPTUs
MOKOsI CBOOO/THOM YaCTHUIIbI, SHEPTUSL U UMITYJIbC (DOTOHA, MAaCCOBOE YHCIIO
U 3apsil siApa, SHEPIUs CBSI3U SIIpa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBIICHUM:
AJIEKTPOMArHUTHAS UHYKIIMS, CAMOWHYKIMS, PE30HAHC, HHTep(epeHIIUs
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 HAMPABICHUE HHAYKIMM MAarHUTHOTO TMOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl Jlopenna;

CTPOUTH M300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JTMH30M,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTH OCHOBOIIOJIATalOIIME ACTPOHOMUYECKUE TOHATHUSI, TEOPUU H
3aKOHBI JIJII aHajiu3a ©  OOBSACHEHHS (U3HUYCCKHX  IIPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CHUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLNUHM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSAMBIX H3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU
bu3nueckux BeIMYMH B BHUAE TIpadukoB ¢ Yy4ETOM aOCOIIOTHBIX
MOTPEIIHOCTe  W3MEpPEHMM, JieflaThb  BBIBOJABI 10  pe3ysbTaTaM
UCCIIEIOBAHUS;



IPOBOJNUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTEJBbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJAUTH ONBITHI 110 MPOBEPKE NPEMIOKEHHON TMITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY, AHAIIM3UPOBATh
IIOJIyYCHHBIE PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

ONMCBHIBATHh METO/IbI NIOJIYYEHUSI HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;
co0ro1aTh MpaBuiia 6€30MacHOro TPy/ia MpY MPOBEACHUN UCCIICIOBAHUN B
pamMKax  y4yeOHOro  OSKCIepUMEHTa, MpakTUKymMa U  y4eOHO-
UCCIIE0BATEIbCKOM M IIPOCKTHOM [JEATEIIBHOCTU C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemars pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYecKOl MOJENbl0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpATH
¢uznyeckue MOJeNH, OTBEYarolue TpeOOBaHUIM 3aladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IPU HUCIIOJB30BAHUM MAaTEMaTUYECKUX METOJOB pELICHHs  3ajad,
IIPOBOAUTH PACUYETHI HA OCHOBAHUM MMEIOIIMNXCS JAaHHBIX, aHAJIN3UPOBATH
pe3yJIbTaThl U KOPPEKTUPOBATH METOMABI PELICHUS ¢ YYETOM IOIYYEHHBIX
pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
IIPEAMETOB €CTECTBEHHO-HAYyYHOTO LMKJIA: BBICTPAUBATH JIOTHYECKYIO
LIETIOYKY PACCYKICHUM C ONIOPON HA U3yYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U (HU3UYECKUE SBICHUS;

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 OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO0 MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUH O pallMOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAYKW W TEXHOJIOTUM JJid JAJbHEUIIEr0 Pa3BUTHS YEJIOBEYECKOrO
00IIIEeCTBA;

NPUMEHSATh pa3iuyHble CrOcoObl paboThl ¢ MHpOpMaLUed (PU3NYECKOTO
COJAEPKAaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX



TEXHOJIOTUM, MPU 3TOM MCIOJb30BaTh COBPEMEHHbIE MH(GOPMAIIMOHHbIE
TEXHOJIOTUM JUIsI TIOMCKA, TEpepadOTKHM M MpeAbsBICHUS Y4YeOHOU U
HAyYHO-TIOMYJISIPHOU MH(GOPMAIUKU, CTPYKTYPUPOBAHUSI U UHTEPIPETALIUH
uHbOpMaIlMK, TOJYUYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KAK HAa OCHOBE MMEIONIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UICTOYHUKA UHPOPMALIUY;

POSIBIISITh OpraHU3alMOHHBIE U M03HABATEIIbHBIE yMEHUS
CaMOCTOATENBHOTO IPUOOPETEHHSI HOBBIX 3HAHHI B ITPOLIECCE BBIOTHEHUS
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
YYaCTHUKOB T'PYNIIBI B pEHIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

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 NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3zaen 1. HAYYHBIH METO/ IIO3HAHUS TIPUPO/IbI
. bubnuorexa [JOK
1.1 HayuHblif MeTO1 TO3HAHUS IPUPOIBI 6 httos://m.edsoo.ru/fL6b68d7
Utoro no pazneny 6
Paznen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika 10 1 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Huramiia 10 https://m.edsoo.ru/f16b68d7
N bubmuorexa [JOK
23 Cratika TaEproro Tena > 1 https://m.edsoo.ru/f16b68d7
bu6mmorexa [IOK
24 3aKOHBI COXPaHEHUsI B MEXaHUKE 10 1 https://m.edsoo.ru/fL6b68d7
Hroro mo pasneny 35
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMO/IMHAMUMKA
. bubnuotexa [JOK
| 1 1
3 OCHOBBI MOJIEKYJISIPHOKUHETHYECKON TEOPUHT 5 https://m.edso00.ru/f16b68d7
3.2 TepmonuHamuka. TeniaoBble MalTuHbI 20 1 bubmmorexa [TOK

https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

33 Arperatsble cocTosiHUS BelecTBa. da3oBbie 14 bubmumoreka [IOK
' HIEPEXOIBI https://m.edso0.ru/f16b68d7
Uroro mo pazneny 49
Paznen 4. JIEKTPOIUHAMUKA
bubmuoreka [JOK
41 Ometpirieckoe nose 24 https://m.edsoo.ru/f16b68d7
. . bubnuorexa [JOK
4.2 [TocTOsIHHBIN 27EKTPUYECKUN TOK 24 https://m.edso0.ru/f16b68d7
bu6mmoreka [IOK
43 Toxi B pasIHBIX cpesiax 0 https://m.edsoo0.ru/f16b68d7
Uroro no pazueny 54
Paznen 5. PU3HUECKHUI MPAKTUKYM
| . bubnuotexa [JOK
>1 usHHeCKHit HPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



https://m.edsoo.ru/f16b68d7
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHUe pa3aeioB U TeM nudpoBbIe
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marnutioe roze 14 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
1.2 DJICKTPOMATHHTHAS HHAYKIMA 13 1 https://m.edso0.ru/39859ef1
Utoro no pazneny 27
Paznen 2. KOJIEBAHUS U BOJIHbBI
bu6nmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 https://m.edsoo.ru/39859¢f1
bu6nmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUs 15 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 bubnnoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6nmoreka [JOK
24 Onrika 25 1 https://m.eds00.ru/39859¢ef1
Hroro no paszneny 60

Pasznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH

3.1

Ocuosret CTO

Hroro no pazneny

5 1

bubmuorexa [JOK
https://m.eds00.ru/39859¢f1
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Paznea 4. KBAHTOBAS ®PU3UKA
bu6mmoreka [IOK
41 K - i 1
OpHYCKYTAPHOBOIHOBOM AyAH3M ° https://m.eds00.ru/39859f1
bubmuorexa [JOK
4.2 (6))
M3 aToMa ° https://m.eds00.ru/39859f1
43 ®u3nKa aTOMHOTO SApa U AJIEMEHTapHbBIX 5 bubmmoreka [JOK
' YaCTHII https://m.eds00.ru/39859ef1
Utoro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

bubmuorexa [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 12 https://m.edsoo.ru/39859ef1
Utoro no pazneny 12
Pa3znen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuorexa [JOK
6.1 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Wroro mo paszneny 16
Paznen 7. OBOBLIAIOILIEE IOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Uroro no pazaeny 15
bu6mmorexa [IOK
PesepBHoe Bpems 10 https://m.edsoo.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 Ouznka — pyHIaMeHTalbHas HAyKa O 1 1509 bubnnoreka [JOK
PUPOJIC ' https://m.edsoo.ru/1beef346
5 Hayunblii MeTO/ MO3HAHUS U METO/IbI 1 1509 bu6mmoreka [IOK
HCCIIeI0BaHMS (PU3HYCCKUX SIBJICHHUI ' https://m.edsoo.ru/3a7fde29
OKCHEpUMEHT U T€OpHs B IPOLIECCEe 1-5.09
3 mo3Hauus npupoasl. Habmronenue u 1 bubmmorexa LOK
pup ’ https://m.edsoo0.ru/34c49931
OKCIIEPUMEHT B (PU3HKE
4 Crioco0bI u3MepeHus: HU3UIECKUX 1 1-5.09 BbuGmuoreka [IOK
BEJIMYNH https://m.edsoo.ru/ca2def03
AOCOoII0THAS U OTHOCHTEILHAS 1-5.09
5 MMOTPENTHOCTH U3MEPEHHI 1 bubmmorexa [TOK
p p https://m.edsoo.ru/7f18fda3
bU3HYECKUX BETUYHH
MopnenupoBanue B ¢pusuke. Ponb u 8-12.09
MecTo GHU3UKH B (DOPMHUPOBAHUH
6 COB qu;HHOﬁ Haq) Ifoﬁ Ea THUHBI 1 bubmorexa [TOK
P V1 . P https://m.edsoo.ru/eabbdedl
MUpa, B IPAKTUYECKOHN AESITEIHHOCTU
JroaeH
Mexanundeckoe aBmkeHne. CucreMma 8-12.09
7 otcyeTa. OTHOCUTENILHOCTh 1 bu6mmorexa [IOK
MEXaHUYeCKOro ABrkeHus. [Ipsmas u https://m.edso00.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKHU
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Paanyc-BekTop MarepraibHOM TOYKH,
€ro NpOEeKLUHA Ha OCU KOOpAMHAT.

8-12.09

bubmuoreka [JOK

8 Tpacxropus. Hepeerierne. https://m.edso0.ru/30a108a5
CxopocTth. X poekiuu Ha ocu
KOOpJUHAT
PaBHOMEpHOE ITPAMOJIMHEWHOE 8-12.09
neuxenue. ['paduueckoe onucanue bubnmoreka [JOK

9 .

PABHOMEPHOTO MPAMOJUHEHHOTO https://m.edso0.ru/89ba7190
JIBUKCHUS

10 CoeHue nepeMeNeH il 1 8-12.09 Bbubnumoreka [IOK
ckopocrtei. Pemenue 3agau https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABHKEHUE.

11 MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE. 15-19.09 bubnuoreka [IOK
[IpsimosHENHOE TBUKEHUE C https://m.edsoo.ru/a99549a7
MOCTOSTHHBIM YCKOPEHUEM
['padmyeckoe onmcanue

12 MPSIMOJIMHENHOTO IBU>KEHHUSI C 15-19.09 bubmaorexa IJOK

https://m.edso0.ru/b7560bbf
MOCTOSITHHBIM YCKOPEHUEM
CBobosHoe nmasieHue. Y CKopeHue

13 CBOOOJTHOTO TaJIcHUs. 3aBUCHUMOCTh 15-19.09 bubmuorexa [JOK
KOOPJMHAT, CKOPOCTH, YCKOPEHHS OT https://m.edso0.ru/f738109c
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIeHHOTO O] 15-19.09 bu6mmorexa [IOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuHeliHOE nBUKEHUE.

JIBHKEHHE 110 OKPYKHOCTH. YTJI0Bas
15 Y JIMHEeHas ckopocTs. [lepuon n 15-19.09 bubmorexa HOK

yacrtora. [{eHTpocTpeMuTenbHOe U
HIOJTHOE YCKOpPEHUE

https://m.edsoo.ru/33196fbe
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16 KoutposnbHast pabora 1o Teme 22-26.09  BubGauoreka [TOK
"Kunematuka" https://m.edso00.ru/1242f32e
IIepsriitf 3ak0H HproTOHA. 22 -26.09
17 HNuepuunanbHble CUCTEMBI OTCYETA. bubnuoreka [IOK
[Ipunuun oTHOcUTENbHOCTH [ anumes. https://m.edsoo.ru/5a9e4a64
HeunepunanbHble CUCTEMBI OTCUYETA
18 Cuna. PaBHOJENCTBYIOIIAs CUIIA. 22-26.09  Bu6mmorexa IIOK
Bropoii 3akon HeroTona. Macca https://m.edso00.ru/141d3837
19 BsaumoseiictBue Tei. Tpetuii 3aKoH 22 -26.09 Bubaunorexa [IOK
Herotona https://m.edso0.ru/57dba505
IIpuanun cyrnepno3unuu Cuil. 22 - 26.09
20 PGI:)IHGHI/IG 3aylzlqua MIPUMCHCHUE bubmorexa [JOK
A P https://m.edso0.ru/bdfe97fb
3akoHOB HploTOHA
3aKOH BCEMUPHOIO TATOTEHUS.
21 DKBHUBAJICHTHOCTb TPABUTAIIMOHHON U 29.09 - bubmorexa HOK
N p 1 3.10 https://m.edsoo.ru/9aba2b0a
WHEPTHON MacChI
92 Cuita TSKECTH U YCKOPEHHUE 29.09 - bubmmoreka [IOK
CBOOOTHOTO TIaICHUS 3.10 https://m.edso00.ru/22757f26
JIBmkeHre HEOECHBIX TEJl U UX 29.09 —
23 UCKYCCTBEHHBIX CIIyTHUKOB. IlepBas 3.10 bubnnorexka [JOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
o4 Cuna ynpyroctu. 3akon I'yka. Bec 29.09 - Bbubmumorexa [IOK
Tena 3.10 https://m.edsoo.ru/Oae2cd84
Cwuna tpenns. [Ilpupoma 1 BUABI CHII 29.09 —
P PHp 3.10 bubnmnoreka [JOK
TpeHwusl. [IBUKCHHE B )KHUIKOCTH U :
25 https://m.edsoo.ru/1fa86499

rase ¢ yu€ToM CHJIbI COIIPOTUBIICHUS
cpensl

https://m.edsoo.ru/2cb29676



https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676

26 Hasnenue. ['uipocraruueckoe 6-10.10 bubnmoreka [JOK
nasienue. Cuna Apxumena https://m.edsoo.ru/a28aa7ad
AOGCOTIOTHO TBEPAOE TEIO. 6-10.10 bubnroreka [JOK

27 [TocTynarenbHOe U BpalaTelibHOE bubnunoreka [HOK
JIBUKEHUE TBEPAOTO TENa https://m.edso00.ru/2b95d57e

o8 MOMEHT CHIIBI OTHOCHUTEIBHO OCH 6-10.10 Bbubaurorexa LIOK
BpauieHus. [1nedo cunsl https://m.eds00.ru/653d3459
CroxxeHue cuil, MPUIOKEHHBIX K 6-10.10

29 TBEpAOMY Teny. LleHTp Tsxectu Tena. bubnuorexa [JOK
VYcoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunet paBHOBeCHs

6-10.10

30 Pemenue 3amay bubnmorexa LOK

https://m.edsoo.ru/dclcaac0

31 KonTponbhas pabota no Teme 131710 bubnuorexa [JOK
"Tunamuka. CTaTuka TBepJoro Temna" ' https://m.edsoo.ru/9f5a574c
HNMnynec MaTepuanbHOU TOUKH, 13-17.10
CUCTEMBI MaTCPUATBHBIX TOUCK.

32 LenTp mMacc crcTeMbl MaTepHaATbHBIX bubmorexa HOK

https://m.edsoo.ru/4bb8294b
Touek. Teopema o ABMKEHUHU IIEHTpa
Macc
NMnynbc cuisl M1 M13BMEHEHUE 13-17.10
33 UMITYJIbCa TeJa. 3aKOH COXpaHEeHHUs bubmorexa HOK
4 ] P https://m.edsoo.ru/13f0a221
UMITyJIbca. PeakTHBHOE JBHKCHHE
MoMeHT uMIysbca MaTepUaIbHON 13-17.10
34 touku. [IpencraBienne o coxpaHeHUH bubnmoreka [JOK

MOMCHTAa UMITYyJIbCa B ICHTPAJIbHBIX
IIOJIAX

https://m.edsoo.ru/d6532ebh9
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13-17.10

bubmuorexa [JOK

35 Pemenue 3anau
A https://m.eds00.ru/f7706d63
Pabora cuiibl Ha MajioM U Ha 20-24.10
36 KOHEYHOM MEPEMEILIECHUH. bubnmoreka [JOK
['padpuaeckoe npeacraBieHue pabOTHI https://m.eds00.ru/913974c7
CuIbl. MOIIHOCTH CHUJTBI
Kunernueckas sueprus. Teopema 00 20-24.10
37 W3MEHEHUU KHHETUYECKON YHEPTHH bubmorexa HOK
. P https://m.edsoo.ru/9a5e2e74
MaTepuaIbHOU TOUKH
IloTeHnuannHBIE 1 HEMOTEHIIMAIBHBIC 20-24.10
38 cwibl. [ToTeHIMabHAS YPHEPTHS bubmorexa [TOK
' It https://m.edsoo.ru/554bafcc
Bropas kocMHuueckas CKOpoCTh
Tperbsa kocMuueckasi ckopocTb. CBs3b 20-24.10
paboThl HEMOTEHIIUATBHBIX CHJI C
. bubmuoreka [JOK
39 U3MEHEHHEM MEXaHHYEeCKOW YHEPTUHU
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUU
VYrpyrue u Heynpyrue CTOJIKHOBEHHUS. 20-24.10
40 Vpasuenune bepryimn mist uaeanrbHOM Bubmorexa ITOK
P pHY https://m.edsoo.ru/f30f43b6
KUJIKOCTH
41 KonrtponbHas pabora no reme 5 711 bubnuoreka [IOK
"3aKOHBI COXpaHEHUs! B MEXaHUKe" ' https://m.edsoo.ru/474e7c4a
PazButHe npeacrasieHuit o npupoe 5-7.11
42 Ter10Thl. OCHOBHBIE MOJIOKEHUS bu6mmorexa [IOK
MKT. Iuddyzus. bpoynosckoe https://m.edsoo.ru/b0a4445f
JBUKEHUE
CtpoeHue ra3000pa3HbIX, KUIKUX U 5-7.11
bu6mmoreka [IOK
43 TBEPABIX TeJd. XapaKkTep JBUKEHUS U

BSaHMOHeﬁCTBHH qacTul BCIICCTBA

https://m.edsoo.ru/c44d02e2
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Macca u pazMepsl MOJIEKYIT (aTOMOB).

5-7.11

44 KonuyectBo BemectBa. [loctosiHHas bubmiorexa LIOK
= ) https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temmeparypa. TemioBoe paBHOBECHE. 5-7.11 but6moreka [IOK
[ITxana Henbcus https://m.eds00.ru/0070d493
46 Pemenne 3anau 10-14.11 " BuGmorexa [JOK
A https://m.edsoo.ru/1531abab
10-14.11 bu6mmoreka [IOK
47 4 iras. I’
JICAJIBHDIHN Tas. L a30BBIC 3AKOHRT https://m.edsoo.ru/1deb2367
48 VYpaBHenue MenjeneeBa- 10-1411  BubGmamoreka [TOK
Knaneiipona. Pemenue 3amaq https://m.edso00.ru/8d12c328
49 AbcomoTHas Temreparypa. 3aKoH 10-1411  Bubmuoreka IIOK
JlanpToHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ 10-1411  Bubmmorexa IIOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.eds00.ru/68878d51
I'padnueckoe npeacTaBieHne
o1 I/ISOE) OIIECCOB: ElsiTe Ma, U30X0pa 17-21.11 bubmorexa [JOK
pott ' pMa, P, ' https://m.eds00.ru/1344327b
n3zobapa
17-21.11 bu6mmoreka [JOK
52 O MKT
CHOBHOE ypasHeHue https://m.edso00.ru/c8094721
53 Pemenue 3a1au 17-2111 " BuGmorexa [IOK
g https://m.edso00.ru/10265a05
CBs13b a0COMIOTHON TEMIIEpaTyphl 17-21.11
TEPMOJIMHAMHUYECKON CUCTEMBI CO
54 CpeIHe KHHETUYECKON dHepruen https://m.edsoo.ru/c38af875

MOCTYNATCIIbHOT'O TCIIJIOBOTO
JBIKEHUS €€ YaCTHUI]
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55 O06001IeHHEe ¥ CHCTEMATU3AIIUS 17-21.11 bubnmoreka [IOK
sHaHu# 1Mo Teme "OcuoBel MKT" https://m.edsoo.ru/09d12fd8
56 KoutposnbHast pabota 1o Teme 24-2811  Bubmmoreka [TOK
"OcuoBsr MKT" https://m.edsoo.ru/13adad59
TepmoauHaMuyeckast CHCTEMA. 24-28.11
3agaHve BHEIIHUX ycioBui juis T/]
cucTeMbl. BHenTHUE U BHYTpEHHHE
o7 napametpsl. [lapamerpsr T/l cuctemsl bubmmorexa [JOK
p Pl 21ap P https://m.edso0.ru/5f8d38a3
KaK CpeHHEC 3HAUCHUS BEJIMUHH,
OIIMCHIBAIOIIMX €€ Ha
MHUKPOCKOITMYECKOM YPOBHE
HysneBoe Hayaio TepMOIMHAMHKH. 24— 28.11
58 Camornpoun3BojibHas penakcaius T/]] bubmorexa HOK
p p 8 https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mogenb ugeaabHOro raza B 24—-28.11
59 TEPMOIUHAMUKE. Y CIIOBHUS bubmmorexa [IOK
pMOA T https://m.eds00.ru/29355001
MPUMEHUMOCTH 3TOW MOJETHU
VYpasHeHue MeHpaeneeBa-Knaneiipona 24—-28.11
60 u 11:;51 axkeHue ni[ BHYTPEHHEN ’ bubmorexa [TOK
p a ytp https://m.edsoo.ru/bal178d0
SHEPTUU
BrIpaxxenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'O UIEAJILHOIO Trasa. 1512 bu6mmoreka [IOK
KBasucraruueckue U HeECTaTUUECKUE ' https://m.edsoo.ru/acscacls
MPOLIECChHI
DOnemeHTapHas paboTa B 1-512
62 TepMOJINHAMUKE. Beruncienue bubnnoreka [JOK

paboThI 1o rpaduky npoiecca Ha pV-
arpaMme

https://m.edso0.ru/741d5738
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Temonepenaya kak crnocoo

1-512

63 W3MEHEHUS BHYTpeHHeH sHepruu T/1 bubmoreia LOK
yIp P https://m.eds00.ru/3d734561
CHUCTEMBI 0€3 COBEpIIICHUS PadOTHI
KonBekmus, TEmIonpoBOAHOCTb, 1-512 bubaunorexa [IOK
64
U3JIy4CHUE https://m.edso00.ru/157b54cd
KonuuecTBo TermioTel. TemioéMKoCcTh 1-512
65 Tena. Y IenpHas U MOJIsipHas bubnunoreka [HOK
TEIJIOEMKOCTH BEUIECTBA. Y ACIIbHAS https://m.edso0.ru/7ba67355
TEIUIOTA CTOPaHUs TOILIIBA
66 Pacuét komn4ecTBa TEIIOTHI IPH 8-12.12 Bubaunorexa [IOK
Temionepeaaye https://m.edsoo.ru/1db5ad4e
67 [TonsiTie 06 amuabaTHOM mpoIiecce. 8-12.12 bubnuorexa [JOK
[1epBblii 3aKOH TEPMOIMHAMUKHU https://m.edso0.ru/d8098824
KonunuectBo Temnotel u paboTa Kak 8-12.12
68 Mepbl I3MEHEHUST BHYTPEHHEH bubmorexa HOK
P yIp https://m.edsoo.ru/b047alcd
sHepruu T]] cucremsl
Bropoii 3ak0H TEpMOIMHAMUKY IS 8-12.12
69 PaBHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
nporieccoB. Heobpatumoctsb https://m.edsoo.ru/c6f4f464
MIPUPOJTHBIX TTPOIIECCOB
20 [TpuHIUTIBL 1EHCTBUS TETUIOBBIX 8-12.12 bubnmoreka [IOK
matuH. KIT/] https://m.eds00.ru/2e945513
71 Makcumansroe 3nadenue KITJ. I{ukn 15_19.12 bu6mmorexa [IOK
Kapno ' https://m.edso0.ru/fe3857b9
15-19.12 bu6mmorexa [IOK
72 P
cHierHe sazat https://m.edsoo.ru/b3efal8b
73 DKOJOTHYECKHE aCTICKTHI 15-19.12 bubmuorexa [JOK

HCITIOJIB30BaHMs TCIIJIOBBIX

https://m.eds00.ru/9867aaa7
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nsurareneil. TennoBoe 3arpsi3HEHHE
OKpYXKaroIien cpebl

74 Pemenne 3agau 15-19.12 " BuGmorexa [IOK
https://m.eds00.ru/c8c70432
O00011IeHIE U CUCTEMATHU3AIUS 15-19.12
75 3HaHU 110 TeMe "TepMoauHaMUKa. bubmmorexa [JOK
https://m.edso0.ru/28d62b3f
TennoBbie MauHb!"
KoHTpoinbHas pabora 1o Teme 22 -26.12
76 "Tepmoaunamuka. TernoBbie bubmmorexa [JOK
" https://m.edso0.ru/1b6e26c5
MAaIIHHBI
[TapooOpa3oBaHre U KOHICHCAITUS. 22 -26.12
77 Ucnapenue u kunenue. Y nejabHas Bubmorexa ITOK
https://m.edso00.ru/6f8e6777
TEIUIOTa TapooOpa3oBaHuUs
Hacrpiiennpie 1 HeHaCHIIIICHHBIE 22 - 26.12
napsl. KauecTBeHHast 3aBUCUMOCTh
MJIOTHOCTHU U JAaBJIEHUS HACBIILIEHHOTO
78 napa oT TeMIIEpaTyphl, UX bubnuoreka [IOK
HE3aBUCUMOCTh OT 00BbEMaA https://m.edsoo.ru/f5¢17d02
HACBILIEHHOT0 Napa. 3aBUCUMOCTh
TEeMIIepaTyphbl KUTICHHS OT JaBJICHUS B
KUJIKOCTH
79 BrasxksocTh Bo3ayxa. AGCONIOTHAS U 22-26.12  BubGnuoreka [TOK
OTHOCHUTEIIbHAS BIIAXXHOCTD https://m.edso0.ru/30ebbb79
80 Pewienue 3amau 22-26.12 | Bubmrotexa LJOK
https://m.edso0.ru/18e95ff3
TBépnoe teno. Kpucramimueckue n
81 amopdHbIe Tena. AHU30TPONH 12.01- bubmmorexa [JOK
16.01 https://m.eds00.ru/20a88a03

CBOICTB KpHUCTaJIJZIOB
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[laBnenue n KpUCTaIU3ALIMSL.

12.01 -

82 Y enbHas TEIIoTa IJIaBIeHHUs. 16.01 bubmorexa LOK
https://m.edsoo.ru/6ee91e9f
CyOnumarus
Jedopmaruu TBEPIOTO TENA. 12.01 -

83 Pactsokenne u cxxatue. CaBur. 16.01 bubmuoreka [JOK
Mopyns FOura. [Ipenen ynpyrux https://m.edsoo.ru/dalaab10
nedopmarui
TermoBoe paclimpeHue XKUAKOCTEN U 12.01 -

84 TBEPABIX TeI. AHTAPMOHU3M 16.01 bubnuoreka [IOK
TEIJIOBBIX KOJICOAHUH YaCTHUII https://m.edsoo.ru/7ba5edf2
BEIIICCTBA

g5 [IpeoOpazoBanue SHEPTUH B (Ha30BLIX 12.01 - bubaunorexa [IOK
nepexoaax 16.01 https://m.eds00.ru/97a0672f

86 VYpaBHeHUe TeroBoro H6agaHca 1901 bubmmorexa [JOK

23.01 https://m.edsoo.ru/ab1521fb

87 Pemrenue 3amau 19.01- bubmorexa [JOK

23.01 https://m.edsoo.ru/8ab7f40d
IToBEpXHOCTHOE HATSIKEHUE. 19.01 -
Kanunnspuele snenus. J[aBnenue 23.01 bubnuoreka [IOK

88 .

O]l UICKPHUBJIEHHOW MMOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. Popmyna Jlammaca
O000IIIeHNE U CUCTEMATHU3ALIHS 19.01 -

89 3HaHUM 1o TeMe "ArperaTHble 23.01 bubnmoreka [JOK
cocTosgHus BenrecTa. Pa3oBbIe https://m.edsoo.ru/0b52575¢
nepexonl”

KonTtponbHas pabora o teme 19.01 -
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA. 23.01 Eubmorexa I[OK

da30Bble IEPEXOBI"

https://m.edsoo.ru/7dc2a739
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OnexTpu3anus Tea U €€ IposBICHUS.
DJekTpuyeckui 3apsia. [IBa Buaa

26.01 -

bubmuoreka [JOK

N ICKTPHHCCIUX 3APAIOB. 30.01 https://m.edsoo.ru/1aff445f
[TpoBOIHUKH, TUITICKTPUKHU U
HOJTYIIPOBOTHUKH
DneMEHTapHBIN 31EKTPUUECKUI 26.01 -
92 3apsil. 3aKOH COXPaHEHUS 30.01 bubnnorexa LIOK
DA P https://m.edsoo.ru/f49afd24
JEKTPUUECKOTO 3apsizia
03 BsaumoseiictBre 3apsaoB. ToyedyHbie 26.01 - bubaunorexa [IOK
3apspl. 3akoH Kymona 30.01 https://m.eds00.ru/445b7746
26.01 — bu6mmoreka [JOK
94 Pemenue 3a1au 30.01 https://m.edsoo.ru/6b87ec5a
https://m.edso0.ru/08fc19bc
05 Dnexrpuueckoe moie. Ero neiicrBue 26.01 - bubnmoreka [IOK
Ha DIIEKTPUYECKHE 3apsIbI 30.01 https://m.edsoo.ru/05c6bfal
Hanpssk€HHOCTB IEKTPUIECKOTO 2.02-6.02
nosist. [Ipo6uslit 3apsia. Jlunuu
96 HaIpPsKEHHOCTH JIEKTPUUECKOTO bubmmorexa [OK
p p https://m.edso00.ru/3dac6957
nosist. OMHOPOHOE DNEKTPUIECKOe
none
ITorennmanbHOCTH 2.02-6.02
97 AIEKTPOCTATHYECKOTO 10, Pa3HoCTh bubmorexa HOK
P ’ https://m.eds00.ru/80021447
MOTEHIIMAJIOB U HANIPSKCHHUE
IToTenumanbHas SHEPTUs 3apsiia B 2.02-6.02
98 AJIEKTPOCTATHYECKOM IIOJIE. bubnmnoreka [JOK

[ToTeHmman 3J1eKTPOCTaTUYECKOTO
oJIst

https://m.edsoo.ru/af5fa389
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CBs13b HaPSKEHHOCTHU OJIS U 2.02-6.02
99 A3HOCTHU MOTEHITUAJIOB JIJIst bubmmorexa [JOK
P HAATIOB A https://m.eds00.ru/df7a6838
SIIEKTPOCTATHIECKOTO OIS
100 [MpuHIHUIT CYTIePIO3UIIMN 202-6.02  Bubmuoreka [TOK
ANEKTPUYECKHUX TOJEN https://m.edsoo.ru/Ocfe4a6c
9.02 - bu6mmoreka [IOK
101 P
CHICHHE a1t 13.02 https://m.edso00.ru/5a582263
102 [Tosne Toueunoro 3apsaa. [lone 9.02 - bubaunoreka [IOK
PAaBHOMEPHO 3apsHKEHHON Chephl 13.02 https://m.edso0.ru/b297b5¢c3
[Toste paBHOMEPHO 3apsHKEHHOT'O 110 9.02 -
103 00béMmy mrapa. ITose paBHOMEpHO 13.02 bubmorexa LHOK
y Iv) ) p N p https://m.edsoo.ru/f7a665ee
3apsHKEHHOM OECKOHEYHOMU TJIOCKOCTH
104 ITpOBOAHUKH B DJIEKTPOCTATHYECKOM 9.02 - Bbubaunorexa [IOK
noze. YCIoBHE PaBHOBECHS 3apsAI0B 13.02 https://m.eds00.ru/32405eab
105 JIMBIEKTPUKH U TIOTYIPOBOIHUKH B 9.02 - bubnuoreka LIOK
3JIEKTPOCTATHYECKOM TI0JIE 13.02 https://m.eds00.ru/060ebab5
Konzaencarop. O1neKTpoEMKOCTh 16.02 -
106 KOHIEHcaTopa. DIEKTPOEMKOCTD 20.02 bubmmorexa [IOK
pa. P https://m.eds00.ru/845b4f73
IUIOCKOTO KOHJIEHCAaTOpa
107 [TapanienpHOE COSIMHEHUE 16.02 - bubmmoreka [IOK
KOHJIEHCATOPOB 20.02 https://m.edsoo.ru/d11e8ce?
108 [TocnenoBaTeaIbHOE COETUHEHNE 16.02 - bubaunoreka [LIOK
KOHJIEHCATOPOB 20.02 https://m.eds00.ru/1992920
109 DHeprus 3apsHKeHHOTO KOHIEHCATOpa 1602 bubmmorexa [JOK
p p A P 20.02 https://m.eds00.ru/73a34f18
16.02 - bubmuorexa [JOK
110 Penienue 3amau 20.02 https://m.edsoo.ru/5fb2ach5

https://m.edso0.ru/27434040
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111 JBr>keHue 3apsKeHHON YacTHIBI B 23.02 - bubnmoreka [JOK
OJTHOPOTHOM DJICKTPUYECKOM I10JIE 27.02 https://m.edsoo.ru/8341d6ac
23.02 -
112 Pemenue 3amau 97 02
O06001IeHNE U CUCTEMATU3AMS 23.02 —
113 3HaHUU 10 TeMe "DIEKTPUIecKoe 27.02 bubmorexa LHOK
| P https://m.eds00.ru/5752603f
noJje
114 KoutposnbHast paboTa 1o Teme 23.02 - buGmoreka [IOK
"DJIeKTPUUECKOE TIOIIE" 27.02 https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTosSHHBIIH TOK. 23.02 - Eu 1IOK
11 2702 UOIMOTEKA
> ¥/ COBHS CYIECTBOBAILA https://m.eds00.ru/233311b5
MOCTOSTHHOTO JJICKTPHUYECKOTO TOKA
116 Hcrounuku Toka. Hanpsokenue u 2.03-6.03  Bubmuoreka IIOK
O/1C https://m.eds00.ru/0839a115
117 3akon OMa 71 yyacTKa Ieru. 2.03-6.03  Bubnuoreka IIOK
DIIEKTPUUECKOE CONIPOTUBIICHUE https://m.edsoo.ru/f14f251e
3aBUCHUMOCTh COIIPOTUBIICHUS 2.03-6.03
118 OJIHOPOJIHOTO ITPOBOJIHHUKA OT €ro bubnnoreka [JOK
JUTMHBI Y TTOIIAAN OTIEPEYHOTO https://m.edsoo.ru/95fcdf51
ceueHus
119 VY 1ebHO€E CONPOTHUBIIEHHE BELIECTBA. 2.03-6.03  Bubmmoreka [TOK
Pemenue 3agau https://m.edsoo.ru/437f8300
[TocnenoBarensHOE, MapaIeNIbHOE, 2.03-6.03
120 CMEUIaHHOE COETMHEHUE bubmmorexa [JOK
A https://m.edsoo.ru/236f7e07
MIPOBOIHHKOB
Pacuér pa3zBeTBIEHHBIX
121 anekTpuueckux neneil. [lpasuna 9.03 - bubmorexa HOK
P H P 13.03 https://m.eds00.ru/1794cf37

Kupxroda
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122 PelleHMe 3anaT 9.03- bubnmoreka [JOK
A 13.03 https:/m.eds00.ru/3881b469
123 PaboTa 3J1eKTPHYECKOr0 TOKA. 3aKOH 9.03 - Bbubanorexa LIOK
Jxoyns —Jlenna 13.03 https://m.eds00.ru/a3605c5¢
9.03 - bubmuoreka [JOK
124 Pemenue sanas 13.03 https://m.eds00.ru/6761bfOf
MOIIHOCTH JIEKTPUYECKOTO TOKA. 9.03 -
125 TennoBast MOIITHOCTh, BhIJIe/IsIeMasi Ha 13.03 bubamorexa LOK
’ https://m.edso0.ru/99750a6f
pesucrope
16.03 - bu6mmorexa [IOK
12 P
6 CHICHHE 3a/1a1 20.03 https://m.edsoo.ru/eb72fc24
127 DJIC ¥ BHYTpPEHHEE CONPOTUBIIEHHE 16.03 - Bbubnumoreka [IOK
MCTOYHHKA TOKA 20.03 https://m.edsoo.ru/72d453af
128 3akon OMa 17151 TOJTHOH (3aMKHYTO# ) 16.03 - bubaunorexa [IOK
SJIEKTPUYECKON LENH 20.03 https://m.edso00.ru/221f40fb
16.03 — bu6mmoreka [JOK
129 | Pemenue sanat 20.03 https://m.eds00.ru/35800679
16.03 — bu6mmoreka [JOK
1 M
30 OIIHOCTB MCTO'HHKA TOKA 20.03 https://m.edsoo.ru/a0ae51d8
23.03 - bu6mmoreka [JOK
131 K
3 OPOTKOE 3aMBIKAHHC 27.03 https://m.eds00.ru/546f5632
132 KonjteHcaTop B ey IIOCTOSHHOTO 23.03 - butGmuoreka [IOK
TOKa 27.03 https://m.edso00.ru/35368f3e
23.03 - bubmuorexa [JOK
133 Pewenne 3aza4 27.03 https://m.edso0.ru/4410cef0
134 Pemenue 3a1a4 110 TemMe 23.03 - bubnmoreka [IOK
27.03 https://m.edsoo.ru/a7340a29

"TTocTOSIHHBIN NEKTPUYECKUI TOK"
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135 Pewenue 3a1a4 1o TeMe 23.03 - Bbubanoreka LIOK
"TIOCTOSIHHBIH 2/1eKTpUYecKuii TOK" 27.03 https://m.eds00.ru/744261b8
136 Penienue 3a1a4 1o reme 6.04 — bubmmoreka [IOK
"TIOCTOSHHBIN JIEKTPUYECKHUI TOK" 10.04 https://m.edsoo.ru/eb5d4687
O06001IEHNE U CUCTEMATU3ALNS 6.04 —
137 3HaHui 1o teme "[locTosHHBIM 10.04 bubmmorexa [TOK
. https://m.edsoo.ru/bfd7a050
SIIEKTPHYECKUI TOK
138 KonTposbHas paboTa 1o reme 6.04 — Bubaunorexa [IOK
"TIoCTOSIHHBIH 271eKTpUYecKuii TOK" 10.04 https://m.edsoo.ru/1885ddf1
DnexTpuyueckas MpoBOAUMOCTh 6.04 —
139 A3JIMYHBIX BELIECTB. DIIEKTPUUECCKUAI 10.04 bubmmorexa [IOK
P ' p https://m.edsoo.ru/da794295
TOK B MeTaiuiax. CBepXIpOBOIMMOCTD
DNEKTPUUECKU TOK B pacTBOPaxX U 6.04 —
140 acIUIaBax SJIEKTPOJIUTOB. 3aKOHEI 10.04 bubmmorexa LIOK
P P ’ https://m.edsoo.ru/4b423491
@apanes U1 JIEKTPOIU3a
13.04 - bu6mmoreka [JOK
141 i T
IeKTpHecKuii Tk B rasax. [nasma 17.04 https://m.eds00.ru/92d92f76
149 DIeKTPUYECKHUi TOK B BaKyyMe. 13.04 - BbuGmuoreka [IOK
BakyyMmHbie prGOpbI 17.04 https://m.eds00.ru/2E+160
143 DNeKTPHUYECKHUiT TOK B 13.04 - bubmmoreka [IOK
TIOJTyIIPOBOIHHUKAX 17.04 https://m.edso0.ru/ab61c660
13.04 - bu6mmorexa [IOK
144 IT 0
OHYHPOBOAHHIOBHE NPHOOPET 17.04 https://m.eds00.ru/83622200
Pu3NYeCcKuil TPAKTUKYM I10 TEME 13.04 -
"W3MepeHne CUIIbl TOKA U 17.04
bu6mmorexa [IOK
145 HaANPSDKEHUS B LIENH MIOCTOSHHOTO

TOKa IIpHU NOMOIIIN aHAJIOTOBLIX U
I_II/I(I)pOBBIX HU3MCPUTCIIbHBIX

https://m.edsoo.ru/5643ea56
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npubopoB" uiK "3HAKOMCTBO ¢
rdpoBoii 1adboparopueii o Gpusuke.
[Tpumeps! u3mepenus: GU3MIECKUX
BEJIMYMH IIPU TOMOLIA
KOMIIBIOTEPHBIX TaTYUKOB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3ydyeHue HepaBHOMEPHOTO
JBUKEHHUS C LIEIIBIO ONIPEACIICHUS
MTHOBEHHOU cKopocTu"

20.04 -
24.04

bubmuorexa [JOK
https://m.edsoo.ru/f6292f5f

147

148

149

150

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue yCKOpEeHHUs Mpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBMDKCHUH 110 HAKJIOHHOM IIJTIOCKOCTH"
nnu "UcciaenoBanue 3aBUCUMOCTU
MyTH OT BPEMEHHU NPU
PaBHOYCKOPEHHOM JIBH>KCHHUU"

Du3nUeCcKul IPAKTUKYM I10 TEME
"N3mepenue yckopeHHs cBOOOIHOTO
nageHus" wim "M3ydenue ABUKEHUS
Tesa, OpOIIEeHHOTO TOPU30HTAIBHO"

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne OBUKEHUS Tela 110
OKPYXKHOCTH C IIOCTOSIHHOH 110
MOJyJIFO CKOPOCTBIO" WiIn
"HccnenoBaHue 3aBUCUMOCTH
nepuoja ooparieHusi KOHHYeCKOro
MasiTHUKA OT €0 MapaMeTpoB"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3mMepeHue paBHOAECHCTBYIOLIEH

20.04 -
24.04

20.04 —
24.04

20.04 -
24.04

20.04 —
24.04

bu6mmorexa [IOK
https://m.eds00.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuorexa [JOK
https://m.edsoo.ru/bcf53514

bu6mmoreka [IOK
https://m.edsoo.ru/0b34dh84
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CWJIBI TIPY JBWKCHUH OpyCKa 110
HaKJIOHHOM MJIOCKOCTHU" WJIN
"[IpoBepka runoTe3sl 0
HE3aBHCHMOCTH BPEMEHU JIBHKEHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"”

DuU3nYECKU MPAKTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTU CUJI
YIPYTOCTH, BOSHUKAIOIINX B MIPYKHHE
U PE3UHOBOM 00pasIle, OT UX
nepopmanuu” wim "Uzydyenue
JIBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepe3 JErKuid
010K"

27.04 -
30.04

bubmuorexa [JOK
https://m.edsoo.ru/b55h81al

152

Du3nUeCKu IPAKTUKYM I10 TEME
"U3mepenue ko3puirienta TpeHus
110 BEJIMYMHE YTIIOBOTO

k03¢ ¢punmenta 3aucumoctu Frp(N)"
wiu "MccnenoBanue ABUKEHUS
Opycka o HaKJIOHHOM IJIOCKOCTH C
HEPEMEHHBIM KO PUIIMEHTOM
TpeHus" win "M3yuenue nBUKeHUs

rpy3a Ha Bally ¢ TpeHHEM"

27.04 —
30.04

bu6mmoreka [IOK
https://m.edsoo.ru/b83b1607

153

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HccnenoBaHue yclIoBUN pPaBHOBECHUS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinm "KoHnctpynupoBanue
KPOHIITEMHOB U pacy€T CUII
ynpyroctu" win "U3ydenue

27.04 -
30.04

bu6mmorexa [IOK
https://m.edsoo.ru/4a04f4f7
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YCTOMUYMBOCTHU TBEPAOTO TEIIA,
HMMEIOLIETr0 TUIOIA/b OMOPhI"

154

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHune UMITyJibca Tena Mo
TopMo3HOMY iyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJIETN
AIEKTPOMOOUIISI U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITYJIbCa TeJla C UMITYJIbCOM CHJIbI"
unu "MccnenoBanre COXpaHeHUs
UMITYJIbCA IPU YIIPYTOM
B3aumoeiicteun" wiu "M3mepenue
KMHETUYECKON IHEPIUM Tena 1o
TOPMO3HOMY ITyTH"

27.04 -
30.04

bu6mmorexa [IOK
https://m.edsoo.ru/856fb28e

155

Du3nUeCKu IPAKTUKYM I10 TEME
"N3y4yeHne n30TepMUUIECKOTO
npoiiecca (PeKOMEHI0BaHO
UCIIOJIb30BaHue U(PPOBOH
nabopatopun)" wiu "MUzydenune
M30XOPHOro Iporuecca” uin
"U3y4yenue nzodapHoro mpoiecca”
i "lIpoBepka ypaBHEHUS
cocrosiHusA"

27.04 —
30.04

bu6mmoreka [IOK
https://m.edsoo.ru/e0fe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"N3mepeHune yaeapHOM
tertoémMkoctu" uinn "MccnemoBanue
Mpoliecca OCThIBaHUS BelllecTBA" WU
"UccnenoBanne agnadaTHOro
npouecca" win "M3yuenue

4.05-8.05

bu6mmorexa [IOK
https://m.edsoo.ru/2f2faab1
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B3aUMOCBSI3M SHEPTUU
MEXXMOJIEKYISIPHOTO B3aUMOJICHCTBUS
Y TeMIrepaTypbl KUTICHUS )KUAKOCTEH"

157

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
UCIIapEHUs KUIKOCTEH" Uin
"U3mepenue yieabHOM TeII0ThI
raBieHus abaa" i "U3yuenue
CBOMCTB HACBHIIIEHHBIX NTApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3JlyXa U OIIEHKA MacChl TIapOB B
nomernieHuun". 3mepenue

K03 pHIIIEeHTa TOBEPXHOCTHOTO
HATSHKEHUS

4.05-8.05

bu6mmorexa [IOK
https://m.edsoo.ru/6b1a23b5

158

159

Du3nUeCKu IPAKTUKYM I10 TEME
"HaGnronenue mpeBpaiieHus SJHepruu
3apsKEHHOT0 KOHEHCAaTopa B
SHEPIHI0 U3IYYEHHs CBeToAroaa"
win "M3ydeHune npoTekaHus ToKa B
LeMHU, coiepkallei Konaencarop”
M "Pacnpenenenne pasHOCTH
NOTEHLNAJIOB (HaNPsKEHUs ) IPU
MIOCJIE0BATEILHOM COEINHEHUU
KOHJIEHCAaTOpoB"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue cMENIaHHOTO
COEIMHEHUS PE3UCTOPOB" UIIU
"N3MepeHue yaeapHOro
CONPOTHUBIICHUS TPOBOJHUKOB" WIIN

4.05-8.05

4.05-8.05

bu6mmoreka [IOK
https://m.edsoo.ru/ec424377

bu6mmorexa [IOK
https://m.edso0.ru/2b179d98
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"HccneqoBanue 3aBUCUMOCTH CHITBI
TOKA OT HAIPSDKEHUS IS JIAMITBI

HakajauBaHus"

Pu3n4eCcKuil IPAKTUKYM 110 TEME 4.05-8.05
"Habnronenue annekrponuza’ win

"N3mepenue 3apsiia 0OJHOBAJIEHTHOTO

160 noHa" wim "MccnenoBanue bubmuorexa [JOK
3aBUCUMOCTH COIPOTHUBIICHUS https://m.edso0.ru/64b6e901
TEPMOPE3UCTOPa OT TeMIepaTypsl”
iy "CHsTUE BOJNBT-aMIIEPHOU
XapaKTepUCTHKHU auoaa"

PesepBHbIil ypok. O6001IEHNE 1
161 CI/ICTEMEITI/ISZEI/I}I 3HaHI/II7];u 10 TEME 11.05- bubnmorexa LHOK
15.05 https://m.edsoo.ru/ed017d93
"KunemaTtuka"
Peseprubiit ypok. O60011eHIE U
162 CHCTgMaTmZEHs[ 3HaHI/II;IH 10 TEME 11.05- bubmmorexa LHOK
15.05 https://m.edso00.ru/3149956b
"Inaamuka"
Peseprublii ypok. O600IICHHE U 11.05 -
163 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HaHI/II;IH 0 TeMe 15.05 bubmorexa [IOK
https://m.edso00.ru/0f9752ac
"Cratuka TBEpa0TO Tena"
PesepBHslit ypok. O600111eHNE U 11.05 -
164 CI/ICTzMaTI/ISZIl:I)I/ISI 3HaHI/H7IIlI 0 TeMe 15.05 bubmmorexa [IOK
https://m.edsoo.ru/6c0df9cc
"3aKOHBI COXpaHEHUS B MEXaHUKe"
PesepBHrlit ypok. O6001ICHHE U 11.05 -

165 cucTeMaTu3alus 3HaHUi 1o TeMe 15.05 bubnmoreka [JOK
"OCHOBBI MOJIEKYJIIPHOKHHETHYECKON https://m.edso0o.ru/de148976
teopun"

166 PeseprHblii ypok. O6001mIeHHE U 18.05 - bubmmoreka [IOK

22.05 https://m.edsoo.ru/Obcc77¢l

cucreéMaTu3anusa 3HAHUM 110 TEME
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"Tepmoannamuka. TerioBbie

MAaIITuHE!"
PesepBHeiit ypok. O600ICHHE U 18.05 -

167 CUCTEMAaTHU3alMs 3HAHUH 110 TEME 1 22.05 bubmuorexa [JOK
"ArperatHbl€ COCTOSIHUSI BEIIECTBA. https://m.edsoo.ru/59ca5c91
®a30BbIe IEPEXOBI"

PesepBHbIil ypok. O0001ICHHE U 18.05 -
168 CUCTEMATH3ALMs 3HAHUH 110 TEME 1 22.05 Bubmzorexa LIOK
" " https://m.edso0.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIE
PesepBurblii ypok. O0001I€HIE U 18.05 —
P P ilI 22.05 bubnuoreka [IOK

169 cUCTEMATH3alUA 3HAHUH 110 TEME 1 .

" . . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JEKTPUUECKUNA TOK
PesepBurlii ypok. O0001I€HIE U 18.05 —

170 CI/ICTEM&TI/ISZP ust 3HaHI/II7IIlI 0 TeMe 1 22.05 Brommozexa [IOK

" B " https://m.edsoo.ru/cc7681d4
Toku B pa3mUYHBIX cpeax
OBIIEE KOJIMYECTBO YACOB I1O 170 16

[TPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
B3anmoneiicTBre MOCTOSTHHBIX
1 MarHuTOB ¥ IIPOBOJTHUKOB C TOKOM 1 1-5.09 bubmorexa HOK
POBOA ' ' https://m.eds00.ru/487a8593
MarnutHoe noje. ['unoreza Ammnepa
BexTop MarHuTHOM MHAYKIIMH.
2 [Tpun pI/Il'I CyIepros3u IfIIIZ l\faFHI/ITHLIX 1 1-5.09 bubmorera [JOK
p “u yrep H . ' https://m.edsoo.ru/4clabcch
noJsiedl. JINHUU MarHuTHOW MHAYKIIMU
3 MarHuTHOE 110J1€ IPOBOHUKA C 1 1-5.09 buGmoreka [IOK
ToKOM. OmBIT DpcTena https://m.eds00.ru/d35d5262
4 Cuna Amriepa, eé HanpaBlIeHUE U L 1-5.09 bubmmoreka [IOK
MOJYJIb https://m.eds00.ru/26d9c5ba
1-5.09 bu6mmoreka [JOK
5 P 1
CHICHHC sanad https://m.edsoo.ru/a37a0c21
5 [puMmeHeHue 3aKkoHA AMITepa. 1 8-12.09 BbutGmuoreka [IOK
DneKTpou3MepHUTeIbHbIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiieHUE U 8-12.09
7 MOAYJb. JIBUKEHUE 3apsSKEHHON 1 bubnnoreka [JOK
YaCTHULIbI B OJJHOPOJIHOM MarHuTHOM https://m.edsoo.ru/c97afaal
nose
8 Pemenue 3amau 1 8-12.09 bubnnoreka [JOK
a https://m.eds00.ru/504e98c7
8-12.09 bu6mmoreka [JOK
9 P JI 1
abora et Jloperita https://m.edsoo.ru/d518be4b
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8-12.09

bubmuorexa [JOK

10 Pemenne sanas https://m.eds00.ru/93617bd9
MarauTHOE 110JI€ B BEIISCTBE. Eub 10K
nOInoTeKa
- 15-19.09
= PeppomarHeTHKH, napa- u https://m.eds00.ru/30Ff9608
JTaMarHeTUKHU
OcCHOBHBIC CBOMCTBA Bu6 10K
nOInoTeKa
12 I 15-19.09
beppomarneruros. lpumenciie https://m.eds00.ru/0b58190a
(heppoMarHeTUKOB
13 Pemenne 3amad mo teme 15-19.09 bu6mmoreka [IOK
"MaruuTHOE 1oJje" https://m.edso0.ru/5b55¢307
14 Pertenuie 3agad mo reme 15-19.09 bu6mmoreka [IOK
"MaruuTHoe 1oje" https://m.edsoo.ru/41c4ae8a
SIBneHue IEeKTPOMAarHUTHON BuG 10K
nOJInoTEeKA
) 15-19.09
15 HHHYKHHHV Horox Bexropa https://m.edsoo.ru/b3efaOcl
MarHuTHON UHAYKIIMH
22 -26.09 bu6mmoreka [IOK
16 IC uyKivm https://m.eds00.ru/48150bd8
17 3aKOH 3JI€EKTPOMArHUTHON UHIYKIMU 22-26.09  Bubmmorexa IIOK
®dapanes https://m.edsoo.ru/a6dec188
18 BuxpeBoe 2JIEKTPUIECKOE TIOJIE. 22-26.09  BubGaumoreka [TOK
Toxu @yko https://m.edsoo.ru/15abe140
19 D/IC MHAYKIUH B ABHKYIIAXCS 22-26.09  Bubmmoreka [TOK
MPOBOAHUKAX https://m.edsoo.ru/0235cc02
20 PelmeHme 3831 22 - 26.09 bubnuotexa [JOK
a https://m.edsoo.ru/4dfda618
29.09 — bubnuorexa [JOK
21 I1 JI
PaBuiio JieHua 3.10 https://m.edsoo.ru/bbc22726
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NunyktuBHOCTH. Karymka

29.09 —

22 WHIYKTUBHOCTH B IICIIH IIOCTOSHHOTO 3.10 bubmorexa LOK
YK H https://m.edsoo.ru/621eae9d
TOKa
23 SIBnenue camonnaykimu. IJ1C 29.09 - bubaurorexa LIOK
CaMOMHIyKIIUH 3.10 https://m.edso0.ru/7ee60ca8
24 DHeprus MarHUTHOTO MOJIS KATYIIKH 29.09 - bubmmoreka [IOK
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe 3.10 https://m.edsoo.ru/b3c0ad11
25 Pewenue 3amau 29.09- bubmorexa [JOK
s 3.10 https://m.edso00.ru/88f69d2h
O00011eHrE B CHCTEMATH3aIUs 6-10.10
26 3HAHUH 110 TEME bubmorera [JOK
" " https://m.eds00.ru/76484025
DICKTPOAMHAMHKA
97 KonTponbhas padota no teme 6-10.10 bubnnorexa [JOK
"DnexkTpoguHaMuKka" https://m.edso0.ru/8ae09b98
KonebarenpHas cucrema. 6-10.10
28 CBoOopHbIe KOJCOaHUS bubmorexa HOK
A ’ https://m.edsoo.ru/7c1db385
lMapmonnueckue koyedaHus
KunemaTtnueckoe u 1TMHaMHU4YeCKOE 6 -10.10
29 OIUCAHME KOJIeOATEIbHBIX bubmorexa [JOK
N https://m.edsoo0.ru/87ce9498
JIBDKCHHUM
DHepreTuueckoe onvucanue. Beioa 6-10.10
JTUHAMHAYECKOTO OIUCAHUS
30 rapMOHUYECKHUX KOJICOaHUH M3 UX bubmorexa HOK
P https://m.edso0.ru/e3c99692
HHEPTEeTHYECKOTO U
KHHEMATHYECKOT'O OTTHMCAHUS
31 Ammuutyna u ¢aza konedanui 13-17.10 bubmoreia HOK

https://m.edsoo.ru/7a0c439a
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[Tepron u yacToTa KOJICOAHHMIA.
[Meproa Masbix cBOOOTHBIX

13-17.10

32 KoJe0aHnii MAaTEMAaTHUECKOTO bubmorexa HOK
https://m.edso0.ru/e0399319
MasTHHKA. [lepro cBOOOTHBIX
KOJIeOaHUH IPYKUHHOTO MasiTHUKA
3aryxaroiue KoiaeOanus. 13-17.10
33 BHZX :-II{HLIG KoaeOaHust bubmorexa LOK
YA ’ https://m.edso0.ru/72e¢93d09
Pe3onanc
13-17.10  Bubamorexa [JOK
34 ABTOKOIICOANHS https://m.edsoo.ru/6add2644
13-17.10  Bubamoreka [JOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edso0.ru/756123c5
Vpok-koH(pepeumus "Mexannueckue 20-24.10
36 K(f)ne(iaHHs(fb BpM iIKaJ'II)HBIX bubmmorexa [IOK
'}'] https://m.edso0.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHIE U CUCTEMATHU3ALIUS 20-24.10
37 3HAHUH 110 TeMe "MexaHndecKue bubmmorexa [IOK
" https://m.edso00.ru/eb84182f
KOJIEOaHU
DIIEeKTPOMAarHUTHBIE KOJICOAHHUSI. 20-24.10  Bubmmoreka [TOK
38 N
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBs3b 20-24.10
aMIUTATYJbI 3apsjia KOHAEHcAaTopa ¢ bu6mmorexa [IOK
39 N
aMIUIUTYI0M CUJIBI TOKA B https://m.edso00.ru/093f9afl
KoJe0aTeTbHOM KOHTYpE
40 3aKOH COXpaHEHHs YHEPTUH B 20-24.10  Bubmmoreka ITOK

uJiealbHOM KoJiebaTeIbHOM KOHTYpe

https://m.edsoo.ru/d1e2d543
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3aTyxarolue IEKTPOMarHuTHbIE

bubmuoreka [JOK
. 5-7.11
“ Kozebaitis. BbiHyiCHHEIC https://m.eds00.ru/5e668619
AJIEKTPOMAarHuTHbIE KoeOaHus
IlepemenHsbIi TOK. Pesucrop u 5-7.11
42 KOHJICHCATOP B LIEMH TIEPEMEHHOTO bubmmorexa [JOK
P P https://m.eds00.ru/84836152
TOKa
43 KaTyiika HHIYKTHBHOCTH B LIEIH 5-7.11 bubaunorexa [IOK
IIEPEMEHHOT0 TOKa https://m.edsoo.ru/cfa307af
3akon OMa 151 3JIeKTPUYECKOM 1eTTH 5-17.11 Bubaunorexa [IOK
44
MePEMEHHOT0 TOKa https://m.edsoo.ru/8bae38e6
MOo1mHOCTh IEPEMEHHOT0 TOKA. 5-7.11
45 AMIUTMTYIHOE U JIEVCTBYIOIIEE bubmorexa LHOK
e a yrotm https://m.edsoo.ru/lcac6c4c
3HAYEHHUE CUIIBI TOKA M HAMPSHKEHUS
46 Pe30HaHC B DIEKTPUIECKON LENn 10-1411 " BuGmorexa [JOK
P t https://m.eds00.ru/087506df
47 Pemenue 3anau 10-14.11  Bubmuoreka [IOK
a https://m.edsoo.ru/al6836a4
WneanpHblif TpanchopmaTop. 10-14.11
48 [IpousBoacTBoO, nepenaya u bu6mmoreka [IOK
noTpe0ieHne IeKTPUIecKoil https://m.edso00.ru/f97418ae
SHEPTUHU
DKOJIOTUYECKUE PUCKU TIPH 10-14.11
MIPOU3BOJICTBE JIEKTPOIHEPTHH.
49 Kp BT J; I/Icnom,sofaHm[p bubmorexa [JOK
YARTYP . https://m.edsoo.ru/a6f74d93
ANEKTPOIHEPTHH B MOBCETHEBHON
KU3ZHU
10-14.11
50 Pemenue 3amau bubmmorexa LOK

https://m.edsoo.ru/ee6677ed
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bubmuorexa [JOK

51 P 17-21.11
clieme sajat https://m.eds00.ru/7cab59f8
O06001IeHNe U CUCTEMATU3 A 17-21.11
52 3HaHWH 1O TeMe bubmmorexa [JOK
. https://m.eds00.ru/401024a9
DneKTpoMarHuTHhIE Kosie0aHus"
MexaHu4eCcKHe BOJIHBI. 17-21.11
53 XapakTepUCTUKH MEXaHMIECKHUX bubmorexa HOK
P P https://m.edso00.ru/a58e109f
BOJIH
o4 CBoiicTBa MEXaHUYECKUX BOJIH 17211 bubmorexa LHOK
https://m.edso00.ru/d9ae1000
17-21.11 bu6mmoreka [IOK
55 . X
3BYK. XapaiTCpHCTHIH 3ByKa https://m.eds00.ru/138b6f09
56 Nudpassyk u yaprpassyk. [llymosoe 24-2811 = BubGauoreka [IOK
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl https://m.edso00.ru/7380038f
57 Penrenne 3amau 24-28.11  Bubmorexa [IOK
8 https://m.edsoo.ru/cfd918bf
53 DIIEKTPOMArHUTHBIE BOJIHEIL. 24-28.11 bubmmoreka [IOK
N3nydeHne 3J1eKTPOMarHuTHBIX BOJH https://m.edsoo.ru/714e5db1
59 DHeprust HMIEeKTPOMArHUTHBIX BOJIH. 24-2811  BubGauoreka [TOK
CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[IIxaya >7€KTPOMarHUTHBIX BOJIH. 24-28.11
60 [IpumeHeHue 3eKTpOMarHuTHBIX bubmorexa HOK
p p https://m.edso0o.ru/49be1f9e
BOJIH B TEXHHKE U OBITY
[TpuHIMITBI paTUOCBSI3N U
61 TeneBuaenus. Paguosokarus. 1512 bu6mmorexa [IOK

DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY’Karolllen cpebl

https://m.edso0.ru/9f96f1f8
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62 Kourposnbhast paboTa 1o Teme 1-512 butGmmoreka [IOK
"Konebanus 1 BOJIHBL" https://m.edsoo.ru/4f7985a0
Caer. 3aKOH NPSIMOJIMHERHOTO 1-512 but6muoreka [IOK
63
pacrnpocTpaHeHUs CBETa https://m.eds00.ru/f9566406
Pemenue 3a1a4 Ha IPUMCHEHHE 1-512
64 3aKOHA IIPSIMOINHENHOTO Bubmaorexa ITOK
p https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHUs CBETa
65 Otpaxenue cBeta. [Lmockoe 3epkaro. 1-512 Bubaunorexa [IOK
Cdepuueckoe 3epkano https://m.edsoo.ru/a005d2bb
[Ipemomitenne cBeTa. AOGCOTIOTHBIH 8-12.12
1 OTHOCHUTEJIBHEIN II0Ka3aTelb
66 npenoMiienns. [1loaHoe BHyTpEeHHEE bubmmorexa LHOK
P ' HYIp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHblil yroa
MIOJIHOTO BHYTPEHHETO OTPAXKECHHUS
Pemrenne 3a1au Ha npuMeHeHne 8-12.12
67 3aKOHOB OTPAKEHUS U IIPETOMIICHUS bubmmorexa [IOK
B p https://m.edso0.ru/49d830a9
cBeTa
Xog ayued B npusMe. Jlucnepcus 8-12.12
68 CB;[[a ng'IO)KHI)II)ﬁ COCTi 6en0pro bubmorexa [IOK
’ https://m.edsoo.ru/d8elc3be
ceera. LlBer
69 JIun3sl. DOKYCHOE PaCCTOSHHE U 8-12.12 bubmmoreka [IOK
ONITHYECKasl CUja JIMH3bI https://m.edso0.ru/60441359
20 [MTocTpoeHne W300paKEHUI B JIMH3aX 8-12.12 BuGnoreka [IOK
U UX CUCTeMaX. YBeEJINUEHUE JINH3EI https://m.edsoo.ru/bb53b1d5
Pemenue 3agad Ha mocTpoeHune BuG OK
71 M300paXXeHH, MOJTy4aeMBbIX C 15-19.12 nosmoreka I

IIOMOILBIO JTUH3

https://m.edso0.ru/5a868f09



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09

15-19.12

bubmuorexa [JOK

72 I'ma3 kak onrudeckas cucteMa https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [penens 15-19.12
73 an/IMeHI/IMoIc[TI/I recI))MﬂequeCKoﬁ bubmorexa LIOK
https://m.edsoo.ru/cd174a10
ONTHUKH
74 CkopocTb cBETa U METO/IbI €€ 15-19.12  Bubmmorexa IIOK
U3MEPEHUS https://m.edsoo.ru/f32aab06
15-19.12 bu6mmoreka [IOK
& Jlucniepeus ceera https://m.edsogru/1e16c06e
22 -26.12 bub6mnoreka [IOK
76 Hurepepenms ceera https://m.edsogru/5f000638
KorepeHTHbIE HCTOYHHUKHU. Y CIIOBUSI 22 -26.12
77 HaOJI0ICHUST MAKCUMYMOB U bubmorera [JOK
https://m.edso00.ru/c6416d48
MUHHUMYMOB
78 Pemenue 3anau 222612 | Bubmmorexa LIOK
https://m.edsoo.ru/3061de2b
22 -26.12 bubnnoreka [JOK
” [pnvencrue unrepdepenium https://m.edsogru/668edbc8
22 -26.12 bubnnoreka [JOK
80 Jlndpaxuns ceera https://m.edsogrullzed04b5
81 JudpakimonHas pemeéTka. Y cioBue 12.01 - bubnnorexka [JOK
HaOJTFO/ICHUS TJIABHBIX MAKCHMYMOB 16.01 https://m.edsoo.ru/f998d964
82 Pemenue 3anau 1201 bubmmoreka LIOK
16.01 https://m.edsoo.ru/d58c411a
83 [TorepeyHoCTh CBETOBBIX BOJIH. 12.01 - BuGnoreka [IOK
[Monspuszanys ceera 16.01 https://m.edsoo.ru/e9890fe9
84 Pemenmue 3anau 1201 bubmiorexa LIOK
16.01 https://m.edso00.ru/c56¢8158
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85 CBeTOBBIC SABJICHHS B IPUPOJIC 1201 bubmmorexa [JOK
16.01 https://m.edso0.ru/0b36363d

86 O0600IeHEe ¥ CHCTEMATU3ALIMS 19.01 - Bbubanorexa LIOK
3HaHuii o Teme "OnTHKa" 23.01 https://m.edsoo.ru/8a14748b

g7 KonTposbHas pabora 1mo Teme 19.01 - bubmmoreka [IOK
«OnTuKa» 23.01 https://m.eds00.ru/82315dd4
['panuLbl TPUMEHUMOCTH 19.01 -

88 KJIACCUYECKOM MEXaHUKH. 3aKOHBI 23.01 bubmuorexa [JOK
BJIEKTPOJVHAMUKHU U TPUHLIUIL https://m.edsoo.ru/c9bd77ch
OTHOCHUTEIIEHOCTH

89 IMocTynatel CrielUanbHOM TEOPHH 19.01 - bub6nuoreka [IOK
OTHOCHTEJILHOCTH 23.01 https://m.edso0.ru/c56f05ch
[IpocTpaHCcTBEHHO-BpEMEHHOM 19.01 -
uHTepBai. [IpeobpazoBanus 23.01

90 Jlopenua. YcnoBue NIpUYUHHOCTH. bubnnoreka [JOK
OTHOCUTENBHOCTH https://m.edsoo.ru/d83742bb
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAICHUE JITTHHBI

o1 DHeprusi U UMITYJIbC 26.01 — bubnuoteka [JOK
PEIATUBUCTCKON YaCTHULIbI 30.01 https://m.edso00.ru/853a64fc
CBs13b Macchl € 3HEpruen u 26.01 -

92 MMITYJIbCOM PEJIATUBUCTCKOIM 30.01 bubmorexa HOK

https://m.edsoo.ru/b6258ffa
JACTHIIBI. DHEPTHS TTOKOS
93 PaBHOBecHOE TEIIOBOE H3ITYUCHHE 26.01 - bubmmorexa [JOK
30.01 https://m.edsoo.ru/f54035a5
26.01 — bu6mmorexa [IOK
%4 3axon ememeHns Brxa 30.01 https://m.edso00.ru/1c5ff752
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95 T'unore3a M. [Tnanka o KBaHTax. 26.01 - Bbubanoreka LIOK
®doToHBI 30.01 https://m.edsoo.ru/a5ffa218
2.02-6.02  Bbubanorexa [JOK
% DHEPIH M MMIYIILC (OTOHA https://m.edsoo.ru/7fb307ec
97 ®orosdppexr. Ombiter A. T, 202-6.02  Bubmuoreka [TOK
CrouneroBa. 3akoHbl (oTodddexra https://m.edsoo.ru/8c68e5b9
YpaBHeHue DUHIITEHA 1J1sT 2.02-6.02
98 dbortoaddekra. "KpacHas rpanuma" bubmorexa LIOK
- RP paHii https://m.edsoo.ru/01ef4556
dororddekra
99 Jasnenue ceera. OmbiThl I1. H. 202-6.02  Bubnuoreka ITOK
JleOeneBa https://m.edsoo.ru/64b4f966
) 2.02-6.02  Bbubanoreka [JOK
100 Bonxosere coHcTa HacTHlL https://m.edsoo.ru/f59cfcec
Bounns! ne bpoina. Iinaa BOJIHEL ¢
101 b Oﬁﬂﬂlltd ars)Me BI J(:)[6J'IaCTI/I " 9.02 - bubmorexa HOK
p pasmep ! 13.02 https://m.edsoo.ru/5df8baf1
JIOKAJIU3AIMH JBIDKYIIEHCS YacTUIIBI
102 KopnyckynsapHo-BOJIHOBOH AYaIU3M 9.02 - bubmorexa [JOK
PIHYCKYTAD Y 13.02 https://m.edsoo.ru/8ccab62a
103 JTupakiys SJIEKTPOHOB Ha 9.02 - buGmoreka [IOK
KpHCTaJIax 13.02 https://m.edsoo.ru/30dbal8c
Cnenudnka n3sMepeHuii B 9.02 —
104 MI/IKHOSI)I/I e COO"II“)HOIHGHI/ISI 13.02 bubmoreia OK
POMHP N https://m.eds00.ru/65783dec
Heomnpeaenéanoctei ['elizendepra
9.02 - bubmuorexa [JOK
105 Pemenne rpagutieckux sanad 13.02 https://m.edso00.ru/e70195bd
106 Penrenue pacuéTHBIX 337124 16.02 - bubmorexa HOK
p a1 20.02 https://m.edsoo.ru/ee9b3182
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KonrponbHas pabora no remam:

16.02 -

bubmuoreka [JOK
" non _ 20.02

107 OCHOBH“CTO ’ KHOPHYCKYMPHO https://m.edsoo.ru/c3de891a
BOJIHOBOH JTyaJTu3M
OMnbITHI TI0 UCCIICTOBAHUIO CTPOCHUS 16.02 -

108 atoma. [TnaHerapHas MOJEIb aTOMa 20.02 bubmmorexa [JOK

: P https://m.eds00.ru/3120750a
Pesepdopna
16.02 — bu6mmoreka [IOK
1 I1 b
09 OCTYaTRI Bopa 20.02 https://m.edsoo.ru/404dfa9a

110 Bubl ciektpoB. CriekTp ypoBHE#H 16.02 - bubaunoreka [IOK
SHEPruU aToMa BOJOPOa 20.02 https://m.edsoo.ru/cf74b11a

111 CrioHTaHHOE U BBIHYKICHHOE 23.02 - bubnuoreka [IOK
U3JTyYeHHE CBeTa 27.02 https://m.edso00.ru/f945d85c

23.02 - bu6mmorexa [IOK
112 J
asep 27.02 https://m.edso0.ru/2288a0c4
Hyknonnas monens sapa 23.02 —

113 I'eiizen6epra-lBanenko. 3apsa u 27.02 bubnnorexka [JOK
MaccoBO€ 4MCIIO sAapa. M30Tonsl. https://m.edsoo.ru/34ada5de
PaanoakTHBHOCTB
3aKoH paMoaKTHBHOIO pacraja. 23.02 —

CBoiicTBa HOHU3U ero 217.02
114 W3IIy4eHUs BJ'II/ISI:I)IZ:) B bubmmorexa [OK
i ' https://m.edsoo.ru/aab98bef
pPalnOaKTUBHOCTHU Ha KHBbBIE
opranusMmsl. Jlo3umeTpust
OHeprus CBA3U HYKJIOHOB B sIJIpe. 23.02 -
Snepubie cuibl. Jlepekt Macch 27.02
AcP Aed Bu6nuorexa LIOK
115 anpa. SnepHsle peakuuu. S aepHoie

peaktopsl. [Ipobiemsl yrpaBisieMoro
TEPMOSIEPHOIO CUHTE3A.

https://m.edsoo.ru/ff1758d0
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DKOJIOTUYECKHUE aCIEKThI Pa3BUTHS
SJICPHOI SHEPTETHKH

Meroas!l peructpauuu u 2.03-6.03
HCCIIE0BAHUS JIEMEHTAPHBIX
yactull. OyH1aMeHTaIbHbIE
116 B3aUMO eﬁyfTBmI Bapuonsbl, Me30HbBI bubmorexa LOK
A - ap ’ https://m.edsoo.ru/1ac08a5h
u nentoHsl. [Ipencrasnenue o
CranpaptHoil mogenu. KBapk-
TJIFOOHHAs MOJIENb aJIpOHOB
®dusuka 3a npeaenamu CTaHAapTHON 2.03-6.03
117 Moaenu. TéMHas maTtepust U TEMHAs bu6mmorexa [IOK
sHeprus. EnuncTBo pusndeckoit https://m.edsoo.ru/c026fd37
KapTUHBI MUPa
118 Drarbl pa3BUTHS ACTPOHOMHH. 2.03-6.03  Bubmmoreka [TOK
3HavYeHNE aCTPOHOMUHU https://m.edsoo.ru/ad73e145
[TpruMeHUMOCTb 3aKOHOB (PU3UKH JUIS 2.03-6.03
119 00BSICHEHUS IPUPOJIbI KOCMUYECKHX bubnuoreka [IOK
00BeKTOB. MeTobl https://m.edso00.ru/39c44028
ACTPOHOMHUYECKUX UCCIETOBAHMI
CoBpeMeHHbIE ONITHYECKUE 2.03-6.03
120 TEJIECKOIIbI, PaUOTEIECKOIbI bubmorexa [JOK
> Pax ’ https://m.edsoo.ru/4877aale
BHeaTMoc(epHasi aCTpOHOMUS
Bun 3Bé3anoro neb6a. Co3pe3aus,
121 SIpPKUE 3BE3/bl, TIJIAHETHI, UX BUIUMOE 9.03 - bubmorexa [JOK
p AR, ’ a 13.03 https://m.edso0.ru/aac588eb
JIBUKCHHE
Comaeunas cuctema. ComHIze. 9.03 - Bt OK
122 ConHe4Has aKTUBHOCTB. McTOUHMK 13.03 nbsmorexa I

sHeprun CoJiHLIA U 3BE3]

https://m.edso0.ru/22748eb4
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3BE3/bI, UX OCHOBHBIE

9.03 -

123 XapakTepuUCTUKHU. Jlnarpamma 13.03 bubnmoreka [JOK
"CreKTpagbHbIA KJIacc — https://m.eds00.ru/42169944
CBETUMOCTB"

124 3B€e3/1bI ITIaBHOU 9.03 - Bbubanorexa LIOK
TI0CJIEI0BATENBLHOCTH 13.03 https://m.edsoo.ru/b3ch766¢
BuyTpennee crpoeHue 3BE311. 9.03 -

CoBpeMeHHbIE NPEACTABICHUS O 13.03 bubnuoreka [IOK

125
MPOUCXO0KJIECHUU U SBOJIIOIUU https://m.edsoo.ru/d09da494
ConHua u 3B€3/1. DTallbl )KU3HU 3BE3]

Muteunsriii [Tyte — Hama ["anaktuka. 16.03 - BuGorexa LIOK

126 Tunel ranaktuk. YEpHBIE ABIPHI B 20.03 https://m.edsoo.ru/7cd10a0a
SJIpax TaJlaKTUK
Bcenennas. Pacimmpenue 16.03 -

127 Bcenennoii. 3akon Xa66ma. Teopus 20.03 bubnunorexa [JOK
bonpmioro B3peiBa. Pennkrosoe https://m.edsoo.ru/3dbdf0d2
U3ITy4yeHue

128 MacmrabHast cTpykTypa Beenennoi. 16.03 - bubmmoreka [IOK
MeraranakTuka 20.03 https://m.edsoo.ru/ce234633

129 Hepeménnbie mpobieMbl 16.03 - BbutGmuoreka [IOK
aCTPOHOMHUH 20.03 https://m.edsoo.ru/d37d9ffe
Pu3NYECKU IPAKTUKYM I10 TEME 16.03 -

"HccnenqoBaHue MarHUTHOTO TTOJIS 20.03
MOCTOSIHHBIX MAarHUTOB" WJIH
130 "HccnenoBanue CBOMCTB bubmuorexa [JOK

(dheppoMaraeTukoB" UIu
"HccnenoBanne IeiCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edsoo.ru/67361aef
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@uU3NYECKUN IPAKTUKYM 110 TEME
"U3mepenue cuibl Amrepa" uiaum
"N3y4yeHue 3aBUCUMOCTH CHJIbI

131 Amriepa OT cuiibl ToKa" Win 23.03 - bubmmorexa LIOK

| P . 27.03 https://m.edsoo.ru/fcae91e9
OmnpeneneHne MarHUTHOM

WHAYKIIUH Ha OCHOBE U3MEPEHUS

cwiibl Amnepa"

®du3MUECKuil MPAKTUKYM 110 TEME 23.03 -

"HccnenoBanue SBIeHUs 27.03

132 ANEKTPOMArHUTHOM UHIYKIMH'" WIIN https://m.edsoo.ru/c36658da
"OnpeneneHre NUHIYKIIUU BUXPEBOTO
MarHMTHOIO Mojs"
®du3MUECKuil MPAKTUKYM 110 TEME 23.03 -

"HccnenoBanue SBIeHUs 27.03
133 camonHaykuu" uinu "Coopka bubmmorexa [JOK
AV P https://m.edsoo.ru/b8fb6391
MOJIENIN DIIEKTPOMArHUTHOTO
reHeparopa"
Pu3nYeCcKUil IPAKTUKYM 110 TEME 23.03 -

134 "N3mepeHue neprojaa cBOOOIHBIX 27.03 bubnuoreka [IOK
KoJIeOaHUH HUTSHOTO U IPY>KUHHOTO https://m.eds00.ru/5d159d35
MasTHUKOB"

Pu3NYECKU IPAKTUKYM I10 TEME 23.03 -
135 "ITpeoOpa3oBaHue SHEPTUH B 27.03 bubmmorexa [OK
beodP I')' https://m.eds00.ru/a28026bd
NPY>KUHHOM MasiTHUKE
Pu3nYeCKUil NPAKTUKYM IO TEME 6.04 —
"UccneoBanye NepeMEHHOro TOKa 10.04
bu6mmorexa [IOK
136 4yepes M0CIIE0BATEIbHO

COEMHEHHBIE KOH/IEHCATOP,
KaTyIIKy U pe3ucTop" win

https://m.edsoo.ru/89dc2d90
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"HccnenoBanue pabOThl HCTOYHUKOB
CBETa B IIEMH MEPEMEHHOr0 ToKa"

@uU3NYECKU IPAKTUKYM 110 TEME 6.04 —
137 "U3yueHne mapamMeTpoB 3ByKOBOI 10.04 bubmorexa HOK
| https://m.edso0o.ru/b100661a
BOJIHBI
DU3NYECKUI TPAKTUKYM I10 TEME 6.04 —
"U3Mepenue MmoKasareis 10.04

138 IIpeIOMJIEHUs CTeKIa" Win bubnuoreka [IOK
"[lonydyenne n300paxxeHus B https://m.edso0.ru/42569eal
CUCTEME U3 IIJIOCKOT0 3epKaja U
JUH3bI"
®u3nuecKuil NPAKTUKYM IO TEME 6.04 —

"UccinenoBaHue 3aBUCHMOCTH 10.04
(OKYCHOTO PAacCCTOSIHUS OT BEIECTBA bubnuoreka [IOK

139
(Ha mpuMepe KUJKUX JIMH3)" WU https://m.edsoo.ru/b879fb3f
"U3mepenue GoKyCHOTO pacCTOSTHUS
paccenBarOnIMX JUH3"

@uU3NYECKU NPAKTUKYM 110 TEME 6.04 —

140 "HaGmronenue aqudpakuuu, 10.04 bubnunorexa [JOK
UHTEp(PEPEHIINH U MOJISIPU3ALUN https://m.edsoo.ru/8b7ac737
cBeta"

Pu3nYeCKUil NPAKTUKYM IO TEME
"OnpeneneHre UMITyJIbCa U SDHEPTUU
141 peJ'ISE“IfBI/ICTCKI/IX qaZTI/IH (mo ’ 13.04- bubmotexa [IOK
17.04 https://m.eds00.ru/63756¢47
dhoTorpadusM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1€)"
@uU3HYECKUI NIPAKTUKYM IO TEME 13.04 -
142 "Usmepenue MocTosHHOM [1nanka Ha 17.04 bubmorexa [JOK

OCHOBC HUCCJICJOBaHUA

https://m.edsoo.ru/eb916f82
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dororddexra"” wim "MccnenoBanue
3aBUCHMOCTH CHJIBI TOKA Yepe3
CBETOJIUO]T OT HaNpsKeHUs"

143

@uU3NYECKUM IPAKTUKYM 110 TEME
"UccnenoBanue cnekrpa
pa3peKEHHOT0 aTOMapHOI0
BOZOPOJIa U U3MEPEHUE TTOCTOSIHHON
PunGepra"

13.04 -
17.04

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

@uU3NYECKU NPAKTUKYM 110 TEME
"UccnenoBanue panoakTUBHOTO
(doHa ¢ UCTIOIBL30BaHUEM JT03UMETpa"
win "M3ydenue nornomienus oeTa-

YaCTHUIl ATFOMUHHAEM"

13.04 -
17.04

bu6mmorexa [IOK
https://m.edsoo.ru/c3dabe6e

145

@uU3NYECKU IPAKTUKYM 110 TEME
"HaOmroneHus 38€34HOT0 HeOa
HEBOOPYKEHHBIM I'JIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
MPUIIOKEHUHN JIsl OTIPEAEIICHHS
MOJIOKEHUS HEOECHBIX 0OBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3ausi CeBepHOro Moymapus u
sipkue 3BE3761" win "HaOmroaeHus B
teneckon JIyHbl, M1aHeT,
TYMaHHOCTEH 1 3BE3THBIX
CKoIIeHui"

13.04 -
17.04

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e

146

O06o001meHre 1 CHCTEMaTH3aIIHS
3HaHUU. Poinb pU3HUKHM U acTpOHOMHH
B PKOHOMHYECKOH,
TEXHOJIOTHYSCKOM, COITMATLHON 1

20.04 -
24.04

bubnmoreka [JOK
https://m.edsoo.ru/ad6ddeed
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ITUYECKOH cdepax AesaTeTbHOCTH

YelloBeKa
O00011IeHIE U CUCTEMATHU3ALIS 20.04 —
147 3HaHui. Poib 1 MecTo pu3uKn u 24.04 bubnunoreka [HOK
ACTPOHOMUU B COBPEMEHHOU https://m.edsoo.ru/18f19f7c
Hay4YHOU KapTHHE MHUPA
O06001IeHNe U CUCTEMATU3AIIHS 20.04 -
3HaHui. Pob Qu3nyeckoil Teopuu B 24.04
OPMHUPOBAaHUH IIPEICTABICHUMN O
148 iﬂgﬂqﬁiKOﬁ Ka TEIHG MHUpa, MECTO bubmorexa LHOK
. P ba, https://m.edso0.ru/e7d400f4
¢bu3nvecKkoil KapTHHBI MHUpa B 001IeM
psly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MIPEJCTABICHUIA O IPUPOJIC
149 O0001IEHNE ¥ CHCTEMATU3AIUS 20.04 - bubnuoreka [IOK
3HaHui o Teme "Kunemaruka" 24.04 https://m.eds00.ru/b032fc4b
150 O0001IeHE U CHCTEMATH3AIUS 20.04 - bubnuoreka IIOK
3Hanuii o Teme "Kunemaruka" 24.04 https://m.eds00.ru/4e31b507
151 O0600611eHre U cucTeMaTH3alus 27.04 - bubmmoreka [JOK
3HaHu no teme "/[uHamuka" 30.04 https://m.edsoo.ru/2dfbafc5
O06001IeHne U cCUcCTEMaTU3AIIHS 27.04 -
152 3HaHMH 110 TeMe "CTaTHKa TBEPIAOTO 30.04 bubmmorexa LHOK
" P https://m.edsoo.ru/3cca482e
Tena
O000I11IeHIE U CUCTEMATU3ALIUS 27.04 —
153 3HaHWUI 10 TeMe "3aKOHBI 30.04 bubmorexa [JOK
" https://m.edso00.ru/32a4d1a0
COXpaHCHHS B MEXaHHKE
154 O6o00I1eHe H CHCTEMATH3ALIHS 27.04 - Bubaurorexa [IOK
3HaHui o Teme "OCHOBEI 30.04 https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8

MOJIEKYJIIPHO-KUHETUYECKON

Teopun"
O00011IeHIE U CUCTEMATHU3ALIS 27.04 —
155 3HaHUl 1o TeMe "TepMoauHaAMHKA 30.04 Bubmuorexa LIOK
P ' https://m.eds00.ru/c63f7¢10
TennoBbie MalIMHEBI
O0001IeHrEe U cUCTEMaTU3 AU 4.05-8.05
156 3HaHUM 1o Teme "ArperaTHble bubnunoreka [HOK
coctosuud Beniecta. @a3oBEIe https://m.edsoo.ru/1d36b5b1
nepexopl"”
O00011eHrE B CHCTEMATH3aIUs 4.05 -8.05
157 3HAHUHU 110 TeME "DIIEKTPUUYECKOE Bubmiorexa HOK
" P https://m.edsoo.ru/3bf0def9
noJse
O00011eHrE B CHCTEMATH3aIUs 4.05 -8.05
. " . bu6mmorexa [IOK
158 3HaHu# 110 Teme "[locTosTHHBIN
N " https://m.edso00.ru/71453ee6
ANEKTPUYECKUIN TOK
O0001IeHrEe U CUCTEMAaTH3AIHS 4.05-8.05
159 3HaHu# 110 TeMe "TOoKH B pa3InyHBIX Bubmmorexa [IOK
" P https://m.edsoo.ru/3d40077a
cpenax
160 O6001EeHNE ¥ CUCTEMATU3ALINS 4.05-8.05 Bubamoreka [IOK
3HaHUH 110 Teme "MaruutHoe noje" https://m.edsoo.ru/3b4c06ae
PesepBusblil ypok. O000IIEHNE 1
161 CI/ICTIE::MaTI/ISZI_I:I/ISI 3HAHHUH 110 TEME 11.05 - Bubmiorexa HOK
" " 15.05 https://m.eds00.ru/053e2248
DNeKTpOMarHuTHAs WHIYKIIHS
PesepBHsblil ypok. O000IIEHNE 1
162 CI/ICTI;MaTmZp s 3HaHI/II7IHl 10 TEME 11.05 - Bubmiorexa [TOK
H 15.05 https://m.edsoo.ru/d6310bfd

"Mexannyeckue Konedanus"
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PesepBHelil ypok. O000IICHHE 1

11.05-

bubmuoreka [JOK

163 i 15.05
CHCTEMATHSAMHA SHAHUH [0 TeME https://m.edsoo.ru/5e2bb83d
"DJIeKTpOMarHuTHEIE KoeOanus"

PesepBHelil ypok. O000IICHHE 1 11.05-

164 CHUCTeMaTHu3aIvs 3HaHUH 110 TeMe 15.05 bubmuoreka [JOK
"MexaHn4YecKue u https://m.edsoo.ru/96a7a2dd
3JIEKTPOMATrHUTHBIE BOJIHBI"

PesepBusblil ypok. O000IMIEHNE 1 11.05 -
165 CI/ICTEMaTI/BZp usi 3HaHH;III 0 TeMe 15.05 Bubmorexa ITOK
" " B https://m.edso00.ru/52ad1603
Onruka
PesepsHElil ypok. O0001IEHNE U 18.05 -
P P ?l 22.05 bub6nuoreka [IOK
166 CUCTEMATH3AalN 3HAHUH I10 TEME .
https://m.edsoo.ru/5beclc65
"Ocuoser CTO"
PezepBHblit ypok. O6o011eHNE U 18.05 -

167 CHCTEMAaTHU3allMs 3HAaHHUI 110 TeMe 22.05 bu6mmoreka [JOK
"KopnyckynsipHO-BOIHOBOM https://m.edsoo.ru/f7c59d38
nyanusm"

PesepBusblil ypok. O0001IIEHNE 1 18.05 —

168 CI/ICTEM&TI/BZP 1581 3HaHHI§l 10 TEME 22.05 bubmmorexa LHOK

" R " https://m.edso00.ru/1f511654
dusuka aroma
PesepubIiil ypok. O6006111eHIE 1 18.05—

169 CHCTEMAaTHU3allus 3HAHHUH 110 TeMe 22.05 bu6mmoreka [IOK
"®u3uKa aTOMHOTO SApa U https://m.edsoo.ru/905c5ce0
3J€MEHTapHbIX YacTull"

PeseprubIil ypok. O60061eHIE 1 18.05 - Eu6 OK

170 CHCTeMaTH3anus 3HAHUI 110 TeMe 22.05 nbnmotexa 11

"OnemeHTh! acTpopu3UKN"

https://m.edsoo.ru/2bffb94c
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMbBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha IPUMEPaX POJib U MECTO PU3HUKH B (HOPMHUPOBAHHUH
COBPEMEHHOM Hay4YHOH KapTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uTHIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PH3MUECKUX MOJETICH:
MaTepuaibHas TOYKa, WHEpLHalbHas CHCTEMa OTcuYéTa, aOCOJIIOTHO
TBEpAOE TEJI0, UJICANbHBINA I'a3; MOJEIM CTPOCHHUS Tra3oB, >KUJKOCTEH U
TBEPABIX TE€J, TOYEUHBIA DSJIEKTPUUECKUN 3apsii — IMpU PELICHUU
buznueckux 3a1a4y

10.3

PacniosnaBath (usnyeckue sBieHUS (TPOLECCh) W OOBSACHATH MX HA
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpHUH
CTPOEHHMSI  BEIIeCTBA U AJIEKTPOJAMHAMUKHM:  pPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABM)KEHHE, CBOOOIHOE MajeHue Tell,
JIBIDKEHUE 10 OKPYKHOCTH, MHEpLMsl, B3aumozeicTeue ter; auddysus,
OpOYHOBCKOE JIBUKEHUE, CTPOCHUE )KUKOCTEH 1 TBEPABIX TEJI, U3MEHEHHE
o0bEMa TeN TMpH HarpeBaHUM (OXJaKICHHWH), TEIUIOBOE pPaBHOBECHE,
UCIIapeHue, KOHJAEHcalus, IUIaBJIEHUE, KPHUCTAJUIM3AlMs, KUIICHHE,
BJIQXKHOCTh BO3/yXa, IOBBIIIEHNE JaBJICHUS raza Ipu €ro HarpeBaHUU B
3aKpBITOM COCYZ€, CBA3b MEXKIy IlapaMeTpaMu COCTOSIHMSI raza B
U30IPOLIECCax; IEKTPU3ALUs TeJl, B3aUMOIEHCTBHE 3apsi/I0B

10.4

OnuceIBaTh MEXaHHUYCCKOC JABHIKCHHC, HCIIOJIb3YA (I)I/I3I/ILIGCKI/IC
BCJIMYMHBI: KOOpAWHATA, IIYyThb, MNCPEMCIHICHUC, CKOPOCTb, YCKOPCHHCE,
Macca Teja, Cuijia, UMITyJIbC TC€jlda, KWHCTUYCCKAs SHCPIrus, NIOTCHIUAaJIbHAaA
OHEPTHUd, MEXaHNYCCKaA pa60Ta, MCXaHUYCCKasA MOITHOCTD, IIPHU OIMUCAHUHN
IMPaBUJIbHO TPAKTOBATH q)HSquCKHﬁ CMBICJT UCITOJIB3YEMBIX BCJIIMYUH, UX
0003HAUCHHS U CAVHUIIbI, HAXOIUTH (I)OpMy'J'H:I, CBA3BIBAOIINUC JAHHYTO
(I)I/I3I/I‘{CCI(YIO BCJIIMYUHY C APYTHUMHU BCINYNHAMU

10.5

OnuceiBaTh U3y4YeHHbIE TEIUIOBbIE CBOMCTBA TEJI U TEIJIOBBIE SIBJICHMS,
UCIOJB3YS (pU3MUECcKHe BETMUUHBIL: JaBJIEHUE ra3a, TeMIepaTypa, CpeIHss
KMHETUYecKass  dJHEeprusi  XaoTHYECKOTo  JBHKEHHMS  MOJIEKYIL,
CpPEIHEKBAJpaTUUHasi CKOPOCTb MOJIEKYJ, KOJMYECTBO  TEIUJIOTHI,
BHYTPEHHS SHEprus, paboTa rasza, KodQQUIHMEHT MOJE3HOTO JEHCTBHS
TEIUIOBOTO IBUTATEIS; TPU OMTUCAHUY IPABUIBHO TPAKTOBATh (PU3MUECKUIA
CMBICJI UCTIOJIb3YEMBIX BEJIMYUH, UX 0003HAYEHUS U €JMHULIbI, HAXOIUTh
(GbopMyIibl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIUYUHY C JIPYTUMU
BEJIMYMHAM




10.6

10.7

OnucelBaThb  M3YyYEHHBIE DJIEKTPUYECKHE CBOICTBA BELIECTBA U
AJIEKTPUUYECKUE SIBJIICHUS (IIPOLIECCHI), UCIIOIb3Ys (PU3NUECKUE BETUUNHBI:
JIIEKTPUYECKUN 3apsif, DJIEKTPUYECKOE II0JIe, HANPsHKEHHOCTH I10JI,
IIOTEHLIMAJ], Ppa3HOCTh IOTCHLUUAIOB; IPU ONMCAHWM IIPABUIBHO
TPAaKTOBaTb  (PU3UYECKUH  CMBICI  HUCIHOJb3YEMBIX  BEJIWYMH, UX
0003HAUCHHS U EAMHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOIINE JTAaHHYIO
(U3NUECKYIO BETUUNHY C IPYTHUMHU BEIINYHMHAMU

AHAIM3UPOBATh  (PU3MYECKHE TPOICCCHl W SIBJICHHS, HCIIONB3YS
(du3UYecKre 3aKOHBI M MPUHIIMIIBL 3aKOH BCEMUpPHOTO TAroTeHus, |, Il u
Il 3akoHbl HprOTOHA, 3aKOH COXpAaHEHUS MEXaHUYECKON DHEPIHH, 3aKOH
COXpPAHCHHSI HMITYJIbCA, MPHHIMII CYIMECPHO3UIMU  CWJI, TPHHIIUII
paBHONPABUS  HMHEPIUAIBHBIX  CHCTEM  OTCU€Ta;  MOJICKYJISIPHO-
KHHETUYCCKYIO TEOPHI0 CTPOCHUS BEIISCTBA, Ta30BBIC 3aKOHBI, CBS3b
CpemHel KHHETHYECKOH SHEPTruu TEIIOBOTO JIBIDKEHUS MOJCKYT C
a0COJIIOTHOM TEMIIepaTypoi, TEPBbIi 3aKOH TEPMOJMHAMHUKH; 3aKOH
COXpaHEHHsI AJIEKTPHUECKOTO 3apsizia, 3akoH KysioHa; mpu 3TOM pasinyaTh
CJIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHUECKOE BBIPAKCHHE H
ycioBus (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTHU

10.8

OOBSICHATD OCHOBHBIC TMPUHIMUIIBI JIEWCTBHS MAIllMH, TPUOOPOB U
TEXHHUUYECKUX YCTPOWCTB; pa3iuyaTh yCJIOBHS UX 0e30MacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BremonaaTh OKCIICPUMCHTBI IO HCCJICIOBAHUTIO (1)I/I3I/I‘-I€CKI/IX SIBJICHUN M
IIPOLIECCOB C MCIOJB30BAaHUEM IPSAMBIX U KOCBEHHBIX M3MEPEHMU; IIPH
3ToM (opMmynupoBaTh mnpoOiemy (3agady) M THUIOTE3Y Y4eOHOro
HKCIEPUMEHTA, COOUPaTh YCTAaHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHMS,
IPOBOJIUTH ONBIT U (POPMYIUPOBATH BHIBOABI

10.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYNH;
IIPU 3TOM BBIOMPATh ONTHUMAJIbHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

10.11

HccnenoBaTh 3aBUCUMOCTH MEXAY (U3MYECKHUMH BEIUYMHAMH C
WCIIOJIb30BAHUEM TMPSMBIX HM3MEPEHUN; TMpPHU ITOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpPOBAaTh pPE3yJbTaThl TOJYYCHHOW 3aBUCHMOCTH
($U3UYECKUX BEIMYMH B BUE TaOMUIl W TpaduKOB, AeNaTh BBIBOJIBI 11O
pe3ynbpTaTam UCCIIeIOBAHMS

10.12

10.13

CobumoaTe paBuiia 6€30MacHOro TPyZAa MPHU MPOBEACHUN UCCIICTOBAHUIA
B paMKax y4eOHOTO JKCIEPUMEHTa, Y4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIBb30BAHUEM U3MCEPUTCIbHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarp pacu€THble 3ama4Ml C SBHO 3a/JIaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1au BBIOUPATh PU3UUYECKYIO MOJIEITb, BBIIECTATh (PU3UYECKUE BEIIMUNHBI
u (GopMyIbl, HEOOXOMUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUHNHBI




10.14

Pemate KaueCTBEHHbIE 3a/1a4uu: BBICTpanBaTh JIOTUYECKH
HENPOTUBOPEUHBYIO IIEMIOYKY PACCYXKJIECHUN C ONOpON Ha H3yueHHBIC
3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKHE SIBJICHUS

10.15

Hcnonp3oBaTh NOpu  peHIeHMH  y4eOHBIX  3aJa4  COBPEMEHHBIE
UHPOPMALIMOHHBIE TEXHOJOTMM JJS TOHCKA, CTPYKTYpUPOBAHMUS,
UHTEpPOpETallud M TPEJICTaBICHUS Y4eOHOH M HAyYHO-TIOMYJSPHOM
uHpOpMaLUY, NOJYYEHHOM M3 pa3iMyYHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATh MOJIy4yaeMyro HH(DOpMaIUIo

10.16

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3HUKOB B pa3BUTHE HAYKH, O0BSICHEHHE IPOIIECCOB OKPYKAIOIIETO MUPA,
B Pa3BUTHE TEXHUKU U TEXHOJIOTUI

10.17

10.18

Mcnonb30BaTh TEOPETHUECKUE 3HAHUSA 1O (PU3UKE B TOBCEHEBHOM KU3HU
s obecniedeHust 0€30MacCHOCTH TMpH  OOpalieHHH ¢ npudopamMu H
TEXHUYECKUMHU YCTPOICTBaMM, JIJIsl COXPAHEHHUS 370POBbsI U COONIIOACHHUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGoTtate B rpymme ¢ BBINOJIHEHUEM Pa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIbI, PAIMOHAIBHO PACIPENENATh 00S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI




11 KIIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

111

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBATh HA IPUMEPAX POJIb U MECTO (PU3UKU B (pOpMUPOBAHUH
COBPEMEHHOM Hay4YHO! KapTUHBI MUPA, B PA3BUTUHA COBPEMEHHON TEXHUKU
U TEXHOJOTHH, B IMPAKTUYECKON IEATEIBHOCTH JIIOAEH, LEJIOCTHOCTD H
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

Y4uThIBaTh TpaHUIBl NPUMEHEHUS W3YYEHHBIX (PU3MUECKUX MOJIETICH:
TOYEYHBIN AIEKTPUYECKUN 3apsAl, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHIH (PU3NIECKHX 33134

11.3

11.4

11.5

Pacrio3naBate ¢u3uueckue sBICHUS (MPOIECCHI) U OOBSACHATh WX Ha
OCHOBE 3aKOHOB JICKTPOJIWHAMUKH U KBAHTOBOH (PU3UKH: dJICKTPHUECKAs
MPOBOAMMOCTD, TETUIOBOE, CBETOBOE, XUMHUIECKOS, MATHUTHOE JCHCTBHS
TOKa, B3aUMOJICHCTBHE MArHHUTOB, O3JCKTPOMArHUTHAS MHIYKIIUA,
JCHCTBHE MArHUTHOTO TOJISI HA POBOIHUK C TOKOM U JIBMOKYIITUICS 3apsi,
AJIEKTPOMArHUTHBIC KoJIeOaHUsT W BOJIHBI, NPSMOJIMHEHHOE
pacrpoCTpaHEHHE CBETa, OTPa)KCHUE, NpeIoMIIeHUe, HHTepdepeHus,
TU(PaKIUs | TOJISPU3AIUS CBETA, JUCIIEPCUs CBETa, (POTOIICKTPHUECKUIA
s ekt (poroaddext), cBeToBOE AaBlIeHNE, BOBHUKHOBEHUE TMHEHUATOTO
CIeKTpa  aToMa  BOJOPOJA, €CTECTBEHHas H  HCKYCCTBEHHas
pPaMOaKTUBHOCTH

OnuceIBaTh U3y4EHHBIE CBOICTBA BellecTBa (IEKTPUIECKIE, MAaTHUTHBIE,
ONTHYECKUE, DIEKTPHUUECKYI0 TPOBOJAUMOCTh PpA3IUYHBIX Cpel) U
AIIEKTPOMArHUTHBIE SBICHUS (TIPOIECCHI), UCMOIB3ys (hU3MUecKue
BEJIMYMHBI:  DJIEKTPUYCCKHA  3aps], CHJIa TOKa, JJIEKTPUUYECKOE
HaANPSDKEHUE, DJIEKTPUYECKOE COMPOTHBIICHUE, PAa3HOCTh IMOTCHIIMAJIOB,
OJIC, pabora TOKa, MHIYKIMS MarHUTHOTO IOJs, cuiia Amriepa, cujia
JlopeHnia, WHAYKTUBHOCTh KATYIIKH, OSHEPTUS DSJICKTPUYECKOTO H
MarHUTHOTO TMOJIEH, MEpHOJ M dYacToTa KoyieOaHuil B KolebaTeTbHOM
KOHType, 3aps] ¥ Ccuhjla TOKa B TMPOILECCe TapMOHUYECKUX
AIIEKTPOMArHUTHBIX KoJeOaHuM, (POKYCHOE pacCTOSIHHME W ONTHYECKas
CWJIa JIMH3bI; MIPU ONMHUCAHUU TPABUIBLHO TPAKTOBATHh (PH3UUECKHUI CMBICI
UCTIONIb3YEMBIX BEJIMYHMH, WX O0O3HAYCHUsS W CJWHHIBI; YKa3bIBaTh
(GOpMyITBI, CBSA3BIBAIOIINEC JAHHYIO (U3HUYECKYIO BEIIMYUHY C JPYTUMHU
BEJIMYNHAMU

OnuceIBaTh HU3YUCHHBIC KBAHTOBLIC ABJICHUSA H IMPOLCCCHI, HUCIIOJIb3Yyd
(I)I/I3I/I‘-ICCKI/IC BCJIIMYUHBI: CKOPOCTH JJICKTPOMAIHUTHBIX BOJIH, IJIMHA
BOJIHBI M YaCTOTa CB€TA, OHCPrusd W HUMIIYJIBC q)OTOHa, nepuon
nojrypacmnajga, SHEPTHUA CBA3UM ATOMHBIX SAACP, IIPHU OIMMCAHUH ITPABUIIBHO
TPAKTOBATh (1)I/ISI/I“IGCKI/II\/'I CMBICJI HCIIOJIB3YEMBIX BCJIMYHH, nux




0003HaUEHHSI U E€IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE TAaHHYIO
(GU3NYecKy0 BEJIMYMHY C IPYTMMHU BEJIMYMHAMH, BBIYUCISATH 3HAYEHUE
(bu3n4ecKoil BeITMUNHBI

11.6

AHanu3upoBath  (pU3MUYECKHE TPOLECChl M SBJICHUSA, HCIOIB3YS
¢u3mueckue  3aKOHBI W NPUHOMIBL  3aKkOH  Oma,  3aKOHBI
II0CJIE0BATENIBHOTO U NApaJIeIbHOTO COCAUHEHUS IIPOBOJHUKOB, 3aKOH
Jbxoyns — JleHna, 3akOH 3JIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH
HPSMOJIMHEHHOTO PacHpOCTPAaHEHUsI CBETA, 3aKOHBl OTPAXKEHUS CBETa,
3aKOHBI MPEJIOMIICHHS CBETa, ypaBHeHUE DiHIITeHa 11 poTorddexra,
3aKOH COXpPAHEHUs OHHEPIUU, 3aKOH COXPAHEHUS HMIIYJIbCa, 3aKOH
COXPaHEHMs JJIEKTPHUYECKOro 3apsaa, 3aKOH COXPaHEHUs MacCOBOIO
quciaa, MocTyinaTsl bopa, 3aKOH paJMOAKTHBHOIO pacmajga; IpH 3TOM
pa3nuuaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOe
BBIPQXEHHUE U YCJIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

11.7

11.8

Omnpenendarb HampaBiI€HUE BEKTOpa MHAYKUMM MarHUTHOTO IOJIA
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl Jlopenia

CTpouTh M ONHUCHIBATh M300pa)KEHHE, CO3/1aBaEMOE IIJIOCKUM 3€pPKaJioM,
TOHKOH JIMH30H

11.9

BrmonssaTe SKCIICPUMCHTBI 110 HCCIICAOBAHUIO (1)I/I3I/I‘-IGCKI/IX SIBJIEHUU U
IIPOLIECCOB C MCIOJIB30BAaHUEM IIPSIMBIX U KOCBEHHBIX M3MEPECHMU; IIPU
3ToM (opmynmupoBarh mpobiemy (3amady) W TUNOTE3Y y4eOHOTO
HKCIIEPUMEHTa, COOUPATh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000PYAOBaHUSA,
MPOBOAMTH OMBIT U (POPMYTUPOBATEH BHIBOIBI

11.10

Ocy1ecTBIsITh NPsIMbIE U KOCBEHHBIE M3MEPEHUS! (PU3NYECKUX BEIUUMH;
IIPU 3TOM BBIOMPATh ONTHUMAJIBHBIN COCOO M3MEPEHMS U HCIIOJIb30BATh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

11.11

UccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEIUYHUH C HCIOJIH30BAHUEM
MIPSIMBIX U3MEPEHUI; TPH ’TOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCUPOBATH
pe3yibTaThl TMOJYYCHHOM 3aBUCUMOCTH (U3MYECKUX BEIWYUH B BUJE
Ta0auIl ¥ rpaduKoB, JIeJaTh BHIBOJBI IO pe3yJIbTaTaM UCCIICI0BaHUS

11.12

11.13

11.14

Cobmoate paBuiia 6€30MacHOro TpyZAa MPHU MPOBEACHUN UCCIICTOBAHUIMA
B paMKax y4eOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIEIOBATEIbCKON |
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIB30BaAHUEM U3MCPUTEIIBHBIX YCTpOﬁCTB
1 1abopaTopHOTO 000PYIOBAHUS

Pemarpe pacu€THble 3a/a4Ml C SBHO 3a/JaHHON (DU3MUECKON MOJETBIO,
UCTIONB3YS (pU3MUecKre 3aKOHBI U TPUHIIUITBI; HA OCHOBE aHATN3a YCIOBUS
3a/1auu BRIOUPATh PU3NUECKYIO MOJIEIT, BBIIEIATH GU3MUECKUE BETUINHBI
u (GopMyIbl, HEOOXOIUMBIE ISl €€ pelieHUs, MPOBOAUTH PACUYETHl H
OIICHUBATH PEATHLHOCThH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUMHBI
Pemarn Ka4eCTBEHHBIC 3a7auM; BBICTPAaNBaTh JIOTHUYECKH
HENPOTUBOPEUMUBYIO LENOYKY PACCYKICHUH C ONOpPOM Ha H3Y4YEHHBIE
3aKOHBI, 3AKOHOMEPHOCTH U (U3HYECKHUE SBICHUS




11.15

11.16

Hcnonb3oBaTe  MpU  pelIeHHH  Y4eOHBIX  3a7ady  COBPEMEHHBIC
MHPOPMALIMOHHBIE TEXHOJOIMM JJs IIOMCKA, CTPYKTYpUpPOBaHMUS,
UHTEpIpEeTallud M MpeJICTaBleHUs Y4eOHOH M Hay4yHO-IOIYJSPHOM
uHpOpMaLMY, NOJYYEHHOM M3 pasIMYHbIX HMCTOYHHKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH()OpMaIUIo

OOBSICHATHh TPUHLIMIIEI JCHCTBHS MAIIWH, NTPUOOPOB M TEXHHUYECKUX
YCTPOMCTB; pa3lnM4aTh YCIOBHA MX O€30MacCHOIO HCIOJIb30BaHUSA B
IIOBCEIHEBHOM JKHU3HU

11.17

[TpuBoANTE TpUMEpPHl BKIAJa POCCHUUCKUX M 3apYOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSACHEHHE IPOLIECCOB OKPYKAIOIIETO
MHpa, B PA3BUTHE TEXHUKHU U TEXHOJIOTUI

11.18

11.19

Mcnonb30BaTh TEOPETHUECKUE 3HAHUSA 110 (PU3HKE B TOBCEAHEBHOM KU3HU
s obecniedeHust 0€30MaCHOCTH TMpH  OOpalleHHH ¢ MpuOopamMu |
TEXHUYECKUMHU YCTPOICTBaMM, JIJIsl COXPAHEHHUS 370POBbsI U COONIIOACHHUS
HOPM JKOJIOTHYECKOT'0 MIOBE/ICHUS B OKPYXKAIOLIEH cpeie

PaGoTtate B rpymime ¢ BBIMOJIHEHUEM Pa3IMYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIIIBI, PAIMOHAIBHO PACIIPEACISITh 005S3aHHOCTH
" IUIaHUPOBATh ACATCIBHOCTh B HCCTAHAAPTHBLIX CHUTyallUAX, aACKBATHO
OLICHUMBATb BKJIaJ KaXIOro H3 YYAaCTHHKOB TIpPYHIIbI B PCHICHUC
paccMaTpuBaeMoid MPoOIeMbI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie mMeTonbl
ITO3HAHUS OKPYXKAaIOILEro Mupa. Pons
JKCIIEPUMEHTa W TEOpUU B MPOLECCE MO3HAHUSA
MPHUPOABL. DKCIEPUMEHT B (PU3HKE

1.2

MogenupoBanne  (QU3HYECKHX  SBICHUH U
npoueccoB. Hayunble runoressl. ®usznueckue
3aKOHBI W TeOopuu. ['paHUIBl NPUMEHUMOCTU
¢busznyeckux 3akoHOB. [IpUHIUI COOTBETCTBUSI.
Ponb u wMecto ¢usuku B GOpMUPOBAHUU
COBPEMEHHON HAayyHOM KapTUHBl MHpa, B
MPAKTUYECKON JeATEIbHOCTH JIFOIEH

MEXAHHUKA

2.11

KMHEMATHKA

Mexannueckoe  aBmkeHHE.  OTHOCHTEIBHOCTH
MEXaHMUYECKOTro JBIKeHHA. CucreMa oOTcyéTa.
Tpaexropus

212

[lepemenienne, CcKOpocTh (CpeAHsisi CKOpOCTb,
MTHOBEHHas CKOPOCTbD) u YCKOpPEHHE
MaTepualbHOM TOYKM, HMX IMPOCKUUU Ha OCHU
cucteMbl koopauHat. CloXKeHUe MepeMenieHul U
CJIOKEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSAMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTH KOOpAMHAT, CKOPOCTH, YCKOPEHHS,
IIyTU U IEPEMEIICHUS MATepUaIbHONM TOYKU OT
BpEMEHU

2.14

CBoOoaHoe magieHre. Y CKopeHue cBOOOTHOTO
nagcHus

2.15

2.1.6

KpuBonuneiinoe JIBUKCHHUE. PaBHOMEpHOE
JBUXCHUEC MaTepI/IaJILHOﬁ TOYKH 10 OKPYKHOCTH.
VYTrIi10Bast CKOpOCTh, TMHENHAs CKOpOCTh. [lepron u
yacroTa. LleHTpocTpeMuTENbHOE YCKOPEHHE

TexHuueckue YCTPOﬁCTBaI CIIMAOMCETP, ABUKCHHC
CHapsAa0B, HETIHBIC U pEMCHHBIC IIEPCAAYN




2.2

2.3

2.1.7

[Tpaktuyeckue paboTsl. VM3MepeHne MrHOBEHHOM
ckopoctd. MccrnenoBaHue COOTHOLIEHUS MEXKIY
IIyTAMH, IIPOMICHHBIMU TEJI0M 3a
IIOCJIEZI0BATENbHBIEC PABHBIEC IPOMEXYTKH BPEMEHU
IIPY PABHOYCKOPEHHOM JIBMJKEHUU C HAadaJbHOMN
CKOpPOCTBIO, paBHOW HyNw0. M3ydeHue IBUKEHUS
LIapHKa B BA3KOM KUAKOCTHU. M3ydeHue nBrKeHUs
Tea, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

IIpunnun ortHocutenbHOCTH ['amunes. IlepBslid
3akoH HproroHa. MHepLMaibHbIE CUCTEMBI OTCUETA

2.2.2

2.2.3

Macca Tena. Cuia. HpI/IHI_II/IH CYIICPIIO3UIIUH CHUIT

Bropoii 3akon HeloToHa /17151 MaTepuanbHON TOYKU
B nHepnuansHoi cucreme orcuéra (MCO). Tpernii
3akoH HploTOHA [17151 MaTepHallbHbIX TOUEK

2.2.4

3aKkoH BCeMHUpPHOTO TAroTeHHs. Cuia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

2.2.5

2.2.6

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHS U cuiia TpeHus nokosi. Koaddurment
TpeHus. Cuiia COnpoTUBIICHUS NPH IBUKEHUU TeJa
B )KMJIKOCTHU HJIU Ta3e

2.2.7

[MocTynmarensHOe ©  BpallaTeNbHOE JBIKCHHE
a0COIOTHO TBEPAOrO Tea

2.2.8

2.2.9

2.2.10

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpallCHHS.
[Tieyo cunbl. YcmoBusi paBHOBECHS TBEPIOTO Tena
B ICO

TexHuueckue YCTPOﬁCTBaI HNOAIIHUITHHUKH,
ABWIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

[Ipaktuueckue paboTel. M3ydeHue aBUKEHUS
Opycka Mo HaKJIOHHOW IMJIOCKOCTH MOJ JEHCTBUEM
HECKOJIbKUX cuil. MccnenoBanne 3aBUCUMOCTH CUIT
VIOPYTOCTH, BO3HHUKAIOMIMX B JAePOPMUPYEMOI
MPYXUHE U PE3MHOBOM 00pasIle, OT BETUYMHBI HX
nedopmanuu. MccnenoBanue ycinoBuil paBHOBECHS
TBEPJOTO TEJA, UMEIOIIETO OCh BPAILEHUS

3AKOHBI COXPAHEHNA B MEXAHUKE

2.3.1

NUmnynbc  MarepuasbHOM  TOYKH,  CHCTEMBI
MaTepHAIbHBIX  TOYeK. HMwmmynsc cuibl U
W3MEHEHUE UMITYJIbCA TEJIA

2.3.2

3akoH coxpanenus ummyibsca B MCO. PeaktuBHoe
JIBUKCHHE




2.3.3

Pabora cuiibt

234 MOIIHOCTE CHIBI
935 Kunernueckass »Heprus MaTepUaIbHOM TOYKH.
o Teopemao KMHETUYECKOM DHEPIUU
ITorenumanpHas sHeprus. llorenuansHas sHeprus
236 yhpyro nepopMupoBaHHON HPYKHUHBI.
o [MoTeHumanbHaS SHEPrus Tena BOIH3H
HOBEPXHOCTHU 3eMJIn
[ToreHnuanbHbIE U HENOTEHIUATbHBIE CUIIBL. CBSI3b
937 paboThl HENOTEHIHMAJIBHBIX CHJI C HW3MEHEHHEM
h MEXaHUUYCCKOW DHEPrHH CHCTEMBI TElI. 3aKOH
COXpaHEHHsI MEXaHUYECKOH SHEPTUH
2.3.8 VYnpyrue u Heynpyrue CTOJIKHOBEHHUS
239 TexHudeckue yCTPOWCTBA: JBH)KCHHE PaKeT,
h BOJIOMET, KOIIEp, IPYKUHHBIN MUCTOJIET
[IpakTnueckue  pabotel.  W3ydenuwe  cBs3u
5310 CKOpOCTEH  Teln TpH  HEYHpyroMm  yuape.

HccnenoBanue cBsi3U pabOThI CHIIbI C U3BMEHEHUEM
MEXaHUYECKON IHEPTUU Tesa

3.1

MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KMHETUYECKOM TEOpUU. BpOYHOBCKOE IBHIKECHHE.
Huddyzus. Xapakrep JIBUKEHUS u
B3aUMO/ICVCTBUS YaCTHI] BEIIECTBA

3.1.2

3.1.3

3.1.4

Mogenu cTpoeHus ra3zoB, KUIKOCTEN U TBEPIBIX
Tell U OOBICHEHHE CBOWCTB BEIECTBA HAa OCHOBE
STHUX MOJIEJIer

Macca  monekyn.  KommuecTBO — BemiecTsa.
[TocTostHHas ABoraapo

TemmoBoe paBHOBecue. Temmeparypa u  eé
m3mepenue. lllkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHHE
MOHGKYJISIpHO-KI/IHeTHLIeCKOfI TeOpI/II/I naACaJIbHOTO
rasza

AOcomoTHas TemrmepaTypa Kak Mepa CpeaHei

KMHETUYECKOM DJHEPIMM TEIUIOBOTO  JBHYKEHUS
yactul rasza. [llkama remneparyp KenbBuna

VYpaBuenue Kianelipona — MeHaeneeBa. 3akoH
JlanbTOoHA




3.2

3.3

3.1.8

["a30BbI€ 3aKk0HBI. M30mponecchl B HAEaIbHOM ras3e
C MOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: U30TEPMA,
M30x0pa, n3obapa

3.1.9

3.1.10

TexHuveckue ycTpoiicTBa: TepMOMETP, OapOMETP

[IpakTnueckue paboTel. 3mepenue  macchl
BO3[yXxa B KJIaccHOM komHare. MccnengoBaHue
3aBHCHUMOCTH MEXJIy IapamMeTpaMu COCTOSHUS
pa3peKEeHHOT0 raza

OCHOBbI TEPMOJINMHAMMKU

321

TepmonuHamuueckass — cucreMa.  BHyTpeHHssS
SHEPTUsl TEPMOAMHAMUYECKON CHCTEMBI U CTIOCOOBI
€€ U3MEHEHUS

3.2.2

3.2.3

3.2.4

KonnuectBo Temnorsl u paborta. BHyTrpenHss
SHEPrusl OJHOATOMHOTO UJEAIbHOTO raza

Bunawr TeIUIoNEepelayun: TETUIONPOBOHOCTD,
KOHBEKLHUS, U3JIyYeHHe. TermnoéMKOCTh Tena.
VnaenpHasd TEIOEMKOCTH  BemlecTBa. Pacdér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

IlepBbiii 3akOH TepMoauHaMUKHU. [IpuMeHeHue

IIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U30MPOLIECCAM.
I'paduueckas uHTEpIIpeTays padoThI ra3a

3.25

TeroBele  MammHbl.  [IpuHIUMIBI  AEHCTBHS
TeryIoBbIX MamuH. [IpeoOpa3oBaHusi sHEpPrUuM B
TerIoBbIX MammHax. Koadduiment mone3sHoro
nevictBust (mamee — KIIJ[) TemmoBoit MamiuHBIL.
Huxkn Kapuo u ero KITJ{

3.2.6

Bropoit 3akon TepmomuHamuku. HeoOGpaTumocThb
IIpOLIECCOB B IpupoJe. TeruioBble JBUTATENH.
DKOJOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

3.2.7

3.2.8

TexHuueckue YCTpOMCTBA: JIBUTaTeIlb
BHYTPEHHET0 CropaHusi, ObITOBOW XOJIOAMJIBHUK,
KOHJIULIHOHED

[TpakTuyeckue paboTsl. V3MmepeHue yaenbHOH
TEIJIOEMKOCTH

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

[TapooOpazoBanne U KoHAeHcanus. VcnapeHune u
KHATICHWE. YIelbHas TeIuioTa MapooOpa3oBaHMI.
3aBUCHMOCTH TEMIIEPATyphl KUTICHHS OT JIaBJICHUS

AOcomoTHasT M OTHOCUTENIbHAs  BIAXKHOCTh
Bo3ayxa. Hacelenuslii map




3.3.3

Teépnoe Temo. Kpucrammdeckue u amopdHbie
Tesla. AHU30TPONHUS CBOMCTB KpUCTAILIOB. JKukue
kpuctauibl. COBpeMEHHBIE MaTEPHAIIbI

3.34

3.35

[InaBiieHne u KpucTauIM3anus. Y IeJbHas TEIioTa
riaBnenus. CyOonumarus

YPaBHCHI/Ie TEIJIOBOro OajzaHca

3.3.6

TexHudyeckue  yCTpOUCTBa: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH ITOJIy4EHUS
COBPEMEHHBIX  MaTepuaJoB, B TOM  4YHCIE
HAaHOMATEPHAJIOB, U HAHOTEXHOJIOTUHU

3.3.7

ITpakTueckue paboThl. M3mepeHue BIIaXXHOCTU
BO31yXa

4.1

4.2

SJIEKTPOAMHAMUKA

OJIEKTPOCTATHUKA

41.1

412

OnexTpuzauust Ten. OJeKTpuueckui 3apsa. [[Ba
BHUJA SJICKTPUUCCKHX 3apsaa0B

HpOBO,Z[HI/IKI/I, AUDJICKTPUKHU U IMMOJIYIIPOBOAHUKHU

4.1.3
4.1.4

3aKOH COXpaHEHHsI 3JIEKTPUIECKOTO 3apsiia

B3zaumopeiictBue 3apsaaoB. 3akon Kynona

4.1.5

DneKTpuuecKoe ToJIe. HanpsoxkéHHocThb
ANEKTPUYECKOro noJid. [IpuHImI cyneprno3unum.
JIuHMK HaNPSHKEHHOCTH JIEKTPUYECKOTO OIS

4.1.6

4.1.7

4.1.8

Pabora CHII 3JIEKTPOCTATHYECKOTO HOJIS.
Ilorenuuain. Pa3HoCTh NOTEHIINATIOB

[TpoBOJHMKM UM JUAJIEKTPUKU B IOCTOSHHOM
AIIEKTPUUYECKOM noJe. JusnexkTpudeckas
IIPOHUIIAEMOCTh

OnektpoéMkocTs. KoHneHcaTop. DeKTpoEMKOCTh
IUIOCKOTO KOHJAEHCATOpa. DHEprusl 3apspKeHHOTo
KOHJIeHcaTopa

4.1.9

TexHuueckue YCTPOUCTBA: AIEKTPOCKOTI,
JNEKTPOMETP,  DJJCKTPOCTATHYECKas  3allUTa,
3a3eMJICHHE  DJIEKTPONpPUOOPOB,  KOHJAEHCATOp,
KCEPOKC, CTPYHUHBIN IIPUHTED

4.1.10

[IpakTrueckue paboTHL. N3mepenune
IIEKTPOEMKOCTH KOHJEHCATOpa

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

4.2.1

CPEJIAX

VYcenoBus CYIIECTBOBAHUSA OCTOSHHOTO
anekTpuueckoro Toka. Hcrounwku Ttoka. Cua
TOKa. IIOCTOAIHHBIN TOK




4.2.2

Hanpspkenne. 3akon Oma 17151 yyacTka Lenu

4.2.3

4.2.4

DJIEKTPUYECKOE COINIPOTHUBJICHHUE. VYnenvbHoe
COINPOTHBIICHUE BEIIECTBA

HOCJ’ICI[OB&TCJII)HOC, napaji€jibHOC, CMCEIIAaHHOC
COCIMHECHUEC ITPOBOIHUKOB

4.2.5

Pabora snmekrpudeckoro Toka. 3akoH Jxoyms —
Jlenna

4.2.6

4.2.7

MOIIHOCTP ANEKTPHUECKOTO TOKA
anekTpoiaBkymas cuia (mamee — IJC) wu
BHYTPCHHEE COINPOTHBIICHUE KMCTOYHUKA TOKA.
3akon Oma  jans mONMHOM  (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMbIkaHue

4.2.8

DJIeKTpOHHAs MPOBOJAMMOCTD TBEPJBIX METAJIJIOB.
3aBUCUMOCTh  COMPOTHUBJICHUS  METAUNIOB  OT
teMiiepatypbl. CBepXIIpOBOAUMOCTh

4.2.9

4.2.10

4211

OnekTtpuueckuii TOK B Bakyyme. CBolicTBa
AIIEKTPOHHBIX ITY4YKOB

[TonynpoBonuuku. CoOCTBEHHass M MpUMECHas
MIPOBOJIUMOCTh TMOJYNPOBOAHUKOB. CBOMCTBa p-Nn
nepexoja. [lomynpoBogHUKOBBIE TPUOOPHI

BJICKTpI/I‘leCKI/Iﬁ TOK B QJICKTPOJIUTAX.
BJICKTpOJ'II/ITI/I"ICCKaH JAUCCoranus. 9J'IeKTp0J'II/I3

4.2.12

DneKTpuuecKkuil TOK B razax. CaMOCTOATENbHBIN U
HECAMOCTOSITENIBHBIA pa3psd. PasznuuHble THITBI
CaMOCTOATENIBHOTO pa3psana. Moimuus. [1nazma

4.2.13

TexHHUEeCKHe yCTpOCTBA: aMIIEPMETP, BOJIBTMETP,
peocrar, HCTOYHHUKHN TOKa,
AJIEKTPOHArPEBATENbHBIE npuOopHI,
AJIEKTPOOCBETUTENbHBIE  MPUOOPHI, TEPMOMETP
CONPOTHUBIICHHUS], BAKYYMHBII JUOJ, TEPMUCTOPHI U
(doTope3nucTopsl,  MOJYNPOBOJAHUKOBBIA IO,
rajJbBaHHUKa

4.2.14

[IpakTdeckue paboThl. V3yueHue CMENIaHHOTO
COEIMHEHUS PE3UCTOPOB.

N3mepenne OJIC wncTOYHMKAa TOKa U €ro
BHYTPEHHEro  compotuBieHus.  Habmionenue
JJIEKTPOJIN3a




11 KIIACC

Kon
pa3jiena

4

4.3

Koanposepsiemoro
IIpoBepsiemble 3j1eMeHTHI COAePKAHMS
3JIeMEHTa
DJIEKTPOAMHAMUKA
MAT'HUTHOE I10JIE. DJIEKTPOMATHUTHA S UHAYKLMA
431 IlocTossHnabIE MAarHUTBHI. BzaumopeiictBue
e IMOCTOSIHHBIX MAarHUTOB
MarnauTHoe noJjie. BeKTop MarHUTHOM UHAYKIUH.
432 [IpuHnun cynepno3unuu. JIMHMUM MarHUTHON
e uHayknpd.  KapruHa — MHWE  MarHWTHOM
WHIYKIIAH TTOJISI TOCTOSTHHBIX MarHUTOB
MarsuTHOe 110JIe TPOBOJIHUKA ¢ TOKOM. KapTuHa
JUHUN TIOJIA JUTMHHOTO TMPSMOTO MPOBOJHHMKA U
4.3.3 3aMKHYTOT'0O KOJIBI[EBOTO IPOBOAHMKA, KATYILIKHU C
TokoM. OmneiT  Opcrena.  BzaumoneiictBue
MIPOBOJHUKOB C TOKOM
4.3.4 Cuiia AMriepa, €€ MOJyJIb U HAallpaBJIEHUE
Cuna JlopeHma, e€ MOAY/Ib ¥ HampaBICHUE.
4.3.5 JIBr>KeHHe 3apsKEHHOM 4aCTULBI B OJJHOPOJHOM
MarHuTHOM nofe. Pabota cumbl Jlopenia
4.3.6 SIBJICHHE AIEKTPOMArHUTHOW WHTYKITHH
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
438 OAC wuHaykuuu. 3aKkoH AJIEKTPOMAarHUTHOM
B naayknun Papajes
Buxpeoe snektpudeckoe none. IC uHayKImuu
4.3.9 B NPOBOJHUKE, IBHXKYLIEMCS NOCTYNATEIBHO B
OJTHOPOJTHOM MarHUTHOM IT0JIC
4.3.10 [IpaBusno Jlenna
4311 NupyktuBHOCTH. SBNeHue camomHaykuuu. 3/C
o CaMOWHTyKITUH
4.3.12 DHeprusi MarHuTHOTO TOJIsl KaTYLIKH C TOKOM
4.3.13 DNEeKTPOMarHuTHOE T0JIe
Texuuueckue yCTpOMUCTBA: IMOCTOSIHHBIE
4314 MarHMThl, JJIEKTPOMArHUTHI, JIEKTPOBUTATEb,
A YCKOPHUTEIH SIIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYb
[IpakTuueckue paboThl. M3yueHue MarHUTHOTO
4.3.15 OJIs1 KaTyIKH ¢ TokoM. MccnenoBanue nedcTBHs

IIOCTOSAHHOIO MAarHuTra Ha paMKy C TOKOM.




HccnenoBanue  sABIEHUS  DIIEKTPOMATrHUTHOMN
MHIYKIHH

5.1

KOJIEBAHMA 1 BOJIHBI

MEXAHWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

KonebartenpHaas cucTema. CBoOopanbIe
KoJeOaHusl. I"apmonnueckue KoJeOaHusl.
[Tepuon, yactora, amrmuTyaa u asza KoneOaHmit

5.1.2

5.1.3

[IpyxuHHBII MasITHUK. MaremaTuueckui
MasITHUK

YpaBHeHue rapMOHUYECKUX KoJIeOaHU.

Kunemarnueckoeun JUHAMHUYCCKOC  OIIMCAaHUC
K0J1€0aTeIbHOI0 JABUIKCHUA

5.14

[IpeBpamienrie »HEPTUM TPH TAPMOHUYECKUX
KoneOanusax. CBS3p aMIUTUTYABI  KoJeOaHMiA
MCXOJHOH BEIMYHMHBI C aMIUIUTYJaMU KOJIeOaHUi
€€ CKOPOCTH M YCKOPEHHS

5.15

Konebarenbublit KOHTYP. CBobOoIHBIE
JJIEKTPOMAarHuTHhIE KOJEOaHUS B UACAIbHOM
KoJe0aTelnbHOM KOHType. AHAJIOrus Mexay
MEXaHUYECKUMHU U 3JIEKTPOMAarHUTHBIMU
konebanusamu. Popmyna TomcoHa

5.16

3akoH COXpaHCHUSA OHCPIruM B HUACAIBHOM
KoJe0aTeIbHOM KOHTYpE

5.1.7

5.18

BbIHyXJIeHHbIE ~ MeXaHHYecKHe  KoJeOaHusl.
Pe3onanc. Pe3oHaHcHas kpuBas. BeIHyXI€HHBIE
OJICKTPOMArHuTHBIC KoaeOaHusl.

IIepeMenHbII TOK. CuHyconanbHbIN
IIEPEMEHHBIN TOK.

5.19

MOHIHOCTI) MEPEMCHHOTO TOKaA. AMHJ’II/ITYI[HOC u
JNCUCTBYIOIIEE  3HAYEHUWE CWJIbI TOKA W
HaIpsKEHUS

5.1.10

Tpancpopmarop. IIpousBoacTBo, mepenavya u
norpebieHue IIEKTPUUECKOMN SHEPIrUH.
DOKOJOTHUYECKNE PHUCKHM TpPU  MPOU3BOJICTBE
JIEKTPUIECKON DHEPIUH. Kynerypa
WCIIOIb30BAHUS 3IEKTPOIHEPTUU B
MOBCEAHEBHOM KU3HU

5.1.11

TexHnuueckue yCTpoiicTBa: ceiicmorpad,
AIIEKTPHUYECKUI 3BOHOK, JTMHUAH JIEKTpOTIepeiad

5.1.12

[IpakTrueckue paboThI. HccnenoBanune
3aBHCHUMOCTH IIEpUOJia MaJlblX KOJIEOAHUH Ipy3a
Ha HWTH OT J/UIMHBI HUTH M Macchl Ipy3a.




UccnenoBanue mepeMeHHOTO TOKa B LEMHU U3
MOCIIEZIOBATEIbHO COEAMHEHHBIX KOHJAEHCATOpA,
KaTyIIKH U pPe3ucTopa

5.2

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

Mexanuueckue BOJIHBI, yCIOBUS
pacnpocTpaHeHHUSI. ITepuon. CxkopocTthb
pacnpocTpaHeHust U JyinHa BosiHbl. [lonepeunsie
Y MIPOJI0TBHBIE BOJTHBI

###Par###  Uurepbepenius u  audpakius
MEXaHUYECKUX BOJIH

5.2.3

3Byk. CkopocTh 3Byka. ['pOMKOCTh 3ByKa.
Bricora Tona. TemOp 3ByKka

524
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5.2.6

ONEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS U3TYy4CHHUS
3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
opueHTanuss BektopoB E, B wmw v B
AJIEKTPOMAarHUTHOM BOJIHE B BaKyyMe

CBoiiCTBa JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE,
mpenoMiieHue,  moysApu3auus,  audpaxius,
uaTeppeperys. CKOPOCTh 3JIEKTPOMATHUTHBIX
BOJIH

[llxanma 37eKTpOMArHUTHBIX BOJH. [Ipumenenue
ANIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHUUNIBl ~ paguoOCBS3M U TEJICBUICHUS.
Panuonokanusi. DneKTpOMarHuTHOE 3arps3HEHUE
OKpY’Karolllen Cpebl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMAarHOCTHKA B
TEXHUKE W MEIHIMHE, pajxap, paavuoNpUEMHUK,
TEJIEBU30p, aHTeHHa, TenedoH, CBU-neun

5.3

5.3.1

OIITUKA

[IpsiMonuHeiiHOE pacnpoCTpaHeHUE CBETa B
oJHOpoHOM cpene. JIyd cBera

5.3.2

5.3.3

5.34

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHs CBETA.
[TocTpoenue n300pakeHH B MIIOCKOM 3epKajie

[Ipenomiienne cBeTa. 3akOHBI MPEIOMIICHMS
cBeTa. AGCOJIIOTHBIN MOKa3aTesb NPeIoMIICHUS

[lonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi
yroJI IOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcusi cera. CiOXHBIH cocTaB 0eIoro
ceera. [IBer




5.3.6

5.3.7

Cobwuparomue U paccenBaroImue JTUH3BL. ToHKas
nauH3a. QOKYCHOE pacCTOSIHUE M ONITUYECKas cuila
TOHKOW nuH3BL. [locTpoeHue u300pakeHHd B
coOMpalIIUX W  PacCeUBAIOIIMUX  JIMH3aX.
®opmyJia TOHKOU JTUH3BL. Y BEJIMUCHHE, TABAEMOE
JIMH301

[Ipenensl  OPUMEHUMOCTH  T€OMETPUYECKOM
ONTUKHU

5.3.8

WnTepdepenius CBeTa. KorepenTnsie
WCTOYHMKH. Y CJIOBUSI HAOIIOIEHUSI MAaKCUMYMOB
U MUHMMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE
OT IBYX CUH(a3HbIX KOT€PEHTHBIX HCTOUHUKOB

5.3.9

Hudpakmus ceera. JudpakunonHas pemérka.
YcioBue HaOMOICHHUS TJIABHBIX MaKCHMYMOB
IpH TAJACHUd MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIUOHHYIO PEHIETKY

5.3.10

5.3.11

5.3.12

HOHHpI/ISaHI/Iﬂ CBCTa

TexHuuyeckue  ycTpoHMCTBA:  OYKH,  JIyIa,
¢doToamnmapar, MPOEKIIMOHHBIN amnmnapar,
MHUKPOCKOII, TEJIeCKOI, BOJIOKOHHAs ONTHKA,
nudpakMoHHas PeETKA, MOIIPOU

[IpakTuueckue paboThl. M3mepeHue nokazaresns
MPETOMIICHUSI. HccnenoBanue CBOWCTB
nzobpaxxeHut B nuH3ax.  HaOmoxeHue
JMCTIEPCUU CBETa

BJIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

6.3

['panuisl MIPUMEHUMOCTH KJIacCUYecKoi
MEXaHUKH. ITocTynaTsl TEOPUH
OTHOCUTENILHOCTH: WHBAPUAHTHOCTH  MOJYJIA
CKOPOCTHM  CBe€Ta B  Bakyyme, [PUHIIMII
OTHOCHUTEIBHOCTH DHHIITEHHA

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
3aMCI[J'IeHI/Ie BPEMCHHU U COKpAIICHUC NJIMHBI

3HCpFI/I}I " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBs3p Maccel € DJHEpPrued W UMITYJIBCOM
CBOOOJTHOM YaCTHIIBI. DHEPTHS TTOKOST CBOOOTHOM
YaCTHULIbI

KBAHTOBAA ®U31KA

7.1

3JIEMEHTBI KBAHTOBOM OIITUKN

7.11

®oronbl. Dopmyna Ilnanka cBsI3u dHepruu
(dhoToHA C €ro 4acTOoTOW. DHEPTrHusi U UMITYJIbC
dbortona




1.2

7.3

7.12

OtkpeiTie u wuccienoBanne (Hotodrddexra.
Omnpiter A.I'. CtoneroBa. 3akoHsl porodddexra

7.1.3

7.14

VYpaBuenue DOifnmrelina 1 GoTtodddekra.
«Kpacnas rpanuna» hotorddexra

Hasnenue ceera. OnbiTel [1.H. JIeOGenena

7.15

7.1.6

XHUMHYECKOE IENICTBUE CBETA

Texuuueckue YCTPOMCTBA: ($hOTO3IEMEHT,
(dboTonaTuuk, conHevyHas 6aTapesi, CBETOIUOT

CTPOEHUE ATOMA

7.2.1

7.2.2

7.2.3

7.24

Mopenb aroma Tomcona. OnbiTel Pezepdopna
10 UCCJIEI0BAHUIO CTPOEHUS aTOMa.
[Lmanerapnas MoJenb aToMa

[Tocrynater bopa. M3nydenue u mnorsiouieHue
(OTOHOB MU MEpPexojie aTOMa C OJJHOTO YPOBHS
SHepruu Ha Jpyroi. Bumel cnexktpoB. Crnektp
YPOBHEW dHEPrUM aTOMa BOJOpPOAa

BoniHoBsie cBoiicTBa yacTuil. Bonubl ne bpoiis.
KopnyckynsipHo-BoIHOBOM Jyalli3M.
Judpakius 37eKTPOHOB Ha KpUCTaJIIaxX
CrnoHTaHHOE€ M BBIHYXKJEHHOE  HU3JIy4YCHHE.
YcTpoiicTBO M MPUHIMIT pabOTHI J1a3epa

7.2.5

7.2.6

TexHuueckue YCTPOMCTBA: CIEKTPaJIbHBII
aHanu3  (CHEKTPOCKOI), Jia3ep, KBAHTOBBIM
KOMITBIOTEP

[IpakTnueckue paboTHI. Habmonenue
JMHENHYaToro CHeKTpa

ATOMHOE APO

7.3.1

7.3.2

7.3.3

7.3.4

Metonanl HaAOJIFOIEHUS u perucrpauuu
3JIEMEHTAPHBIX YACTHII

OTkpeiTHE PalnOaKTUBHOCTH. OnbITHI
Peszepdopra 1mo  ompeseneHuro  cocraBa
pannoakTUBHOTO M3nydeHus. CBOHCTBa aibda-,
oera-, ramMmma-Hu3;Iy4eHHUsl. Bnusinue
PalMOAKTHBHOCTH Ha KUBBIE OPTaHU3MBI

OtkpeiTHEe TpoTOHAa M HeWTpoHa. HykinoHHas
Mmojenb sanapa ['eiisenOepra — MBanenko. 3apsn
sanpa. MaccoBoe uucio saapa. M3oromnsl

Anbda-pacnan. DNEKTPOHHBIA U MO3UTPOHHBIH

6eTa-pacr1az[. FaMMa-I/IBJ'Iy‘-IeHI/IC . 3akoH
PaaOaKTUBHOI'O paciiaza




7.3.5

DHeprus CBsI3U HYKJIOHOB B siJIpe. SIepHbIe CHITBI.
JHedekT macchl sapa

7.3.6

7.3.7

Snepusle peakuuu. JleneHre U CUHTE3 sAEp
Snepubiii  peaktop. TepMmosinepHbld CHHTES.

[IpoGembl 1 TEpCIEKTUBHI ACPHOM SHEPTETHKY.
DKOJIOTUYECKHE aCIEKThI sIIEPHON IHEPreTUKU

7.3.8

OnemeHTapHble YacTULbl. OTKPHITHE O3UTPOHA.
dyHIaMEHTAIbHBIE B3aUMOJICHCTBUSA

7.3.9

7.3.10

TexHudeckue yCTpPOWCTBA: HO3UMETp, Kamepa
Bunbcona, simepHblii peakTop, aToMHas bomba
[Mpaktiueckue pabotel. McciaenoBaHue TpeKoB
yacTuI1l (110 TOTOBBIM (hoTorpadusim)

8.1

8.2

OJIEMEHTBI ACTPOOU3NKU

Bupn 3Bé3nHoro Heba. Co3Be3aus, SpKue 3BE3HI,
MJIAHETHI, X BUIUMOE JIBHKCHHE

Conneunas cucreMa. IlnaHeTsl 3eMHOM TPYIIIIBI.

IInaneThI-ruranThl U UX CIITYTHUKH, KapJIMKOBLIC
mnaHeTsl. Manble Tena CoJIHEYHOM CHCTEMBI

8.3

Connane, ¢dorocdhepa u armochepa. ComHeqHas
AKTUBHOCTH

8.4

8.5

8.6

8.7

8.8

Hcrounuk sneprum CosHua u 3BE371

3BE311bI, UX OCHOBHBIE XapaKTEPUCTUKU: Macca,
CBETHUMOCTb, panuyc, TeMmueparypa, ux
B3aMMOCBS3b. [[narpaMma «CneKTpaJbHbIN Ki1acc
— CBETUMOCTB). 3BE3 b1 rJIaBHOM
MOCIEIOBATENLHOCTH. 3aBHCHUMOCTL «Macca —
CBETHMOCTbEY JUTSE 3BE3] TJIaBHOM
MOCJIEIOBATCILHOCTH

HH#HPar###BuyTpennee CTPOCHHE 3BE3 M.
CoBpemeHHbIE IIPEICTaBICHUS 0
MPOUCXOXKAEHUH U 3Botonuu ConHIa U 3BE3.
OTanel )KU3HHU 3BE3 ]

Mneunsii [1yts — Hama ["anaktuka. CnupanbHast
cTpykrypa l'amaktuku, pacmpeneiieHue 3BE3f,
ra3a u nelnu. [lonoxxenue u npuxenne ConHua B
lNamakTuke. [Tnockas " chepuueckas
HOJICUCTEMBI I allaKTUKU

Tunel ranakTuk. PaguorasakTHKU W KBa3apbl.
UYéEpHble ABIPHI B sipax rajJakTHK

8.9

Bcenennas. Pacmmmpenue Bceenennoil. 3akon
Xa006ma. Pa3Oeranme ramaktuk. Bospact u




panuyc BceenenHoid, Teopust bonapmoro B3pbIBa.
Mogens «ropsiuedt Bcenennoit». PenukToBoe
U3JIy4YEeHUE

8.10

MacmtaGHas CTPYKTypa Bcenennoii.
Meraranakruka. Hepeménnpie  mpoOiemsl
aCTPOHOMUHU




IMPOBEPAEMBIE HA ETD 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon

NpoBepsieMoro
TpeOoBaHUSA

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrPAMMBbI CPeIHEro
001ero ooOpazoBaHus

1

CdopMupoBaHHOCTh yYMEHHN pPACIIO3HABATh (DHU3MYECKHUE SIBICHUS

(npoueccm) 1 OOBICHITH UX Ha OCHOBE HN3YUYCHHBIX 3aKOHOB

BJIaIIeHI/Ie OCHOBOIIOJIararomuMn q)HBI/IIIeCKI/IMI/I IIOHATUAMU H

BCJIIMYMHAMHU, XapPaKTCPU3YHOIIUMU (1)I/ISI/I‘IGCKI/IG IpoueCChl

CdopMupoBaHHOCTh yMEHUW NPUMEHATH 3aKOHBI KJIACCHUYECKOM
MEXaHUKH,  MOJICKYJISIpHOH  (QU3MKM ¥ TEPMOJIUHAMMKH,
AJIEKTPOJIMHAMUKH, KBAHTOBOW (DM3WKH I aHAU3a W OOBICHEHUS
SIBIICHUH MUKpPOMHpA, MAKPOMHpA U METamHpa, pa3inyaTh YCIOBUS
(rpaHuIIbl, 00JaCTH) TPUMEHUMOCTH (PH3NYECKUX 3aKOHOB, TOHUMATh
BCeoOIUi xapakTep GpyHIaMEHTaIbHBIX 3aKOHOB U OTPAHUYCHHOCTh
WCIIOJIb30BAaHUsI YACTHBIX 3aKOHOB; AaHAIM3HPOBATH (PUINUCCKUE
MPOIECChI, WCIOJB3ysl OCHOBHBIC  TIOJIOXKEHUS, 3aKOHBI U

3aKOHOMEPHOCTHU

ChopMHpPOBAaHHOCTh, YMEHHUS Pa3jINYaTh YCIOBUS MNPUMEHHUMOCTH

Mojieniel pU3nYecKuX TN U MPOIECCOB (SBICHHI)

ChopMupOBaHHOCTh YMEHMs pellaTh pacu€THbIE 3aJaud C SIBHO
3aJJaHHOM M HESBHO 3aJJaHHOM (U3MUECKOM MO/EIbI0: HA OCHOBAHUHU
aHaJgn3a YCJIOBHS BBIOMpPATh (PU3MUECKHE MOJIETH, OTBEYAOIIHE
TpeOOoBaHUAM 3a/1a4u, IIPUMEHSATH (bopMyIbI, 3aKOHBI,
3aKOHOMEPHOCTH W  TOCTyJaThl  (U3MYECKUX TEOpUd  mpu
UCIIOJIb30BAaHUM  MAaT€MaTH4YeCKMX METOJOB  pEIIEHUs  3ajad,
IPOBOAWTH pacy€Tbl Ha OCHOBAaHMM HUMEIOIIMXCSA  JIaHHBIX,
aHAIM3UPOBATh PE3YJbTAaThl U KOPPEKTUPOBATH METOMAbl PEIICHHUS C

Y4€TOM IOITYYEHHBIX PE3YJIbTaTOB

Pemate xauecTBeHHBIE 3a7a4M, TPeOyIONIEe TPUMEHEHHUS 3HAHUH U3
pa3HbIX pa3leloB IMIKOIBHOTO Kypca (U3MKH, a TaKKe MHTErpalluu
3HAHUM W3 JPYTrUX MOPEeIMETOB €CTECTBEHHOHAYUYHOI'O IMKJIA:
BBICTpAWBaTh JIOTUYECKYIO IIEMOYKY PACCYKICHUHM C OMOpOM Ha

HN3YUCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/IBI/I‘I€CKI/Ie SABJICHUS




Brnagenue  OCHOBHBIMHM ~ METOJAMHM  HAy4YHOrO  IO3HAHMUS,
UCTIONIb3YEMBIMH B (PU3UKE: TPOBOJWUTH TPSIMBIE W KOCBCHHBIE
u3MepeHus: (U3NYECKUX BEIMYUH, BbIOMpas ONTUMAaIbHBIA CIOCOO
WU3MEPEHMS U UCIIOJIb3YsI U3BECTHBIE METO/IbI OIIEHKH MOIPEIHOCTEH
U3MEPEeHUH, IPOBOJUTH HCCIEIOBAHKUE 3aBHUCUMOCTEH (pru3mueckux
BEJIMYMH C HCIIOJIB30BAHUEM TMPSMBIX HM3MEPEHUH, OOBICHATH
MOJIy4YEHHBIEC PE3YJIbTATHI, UCIIOJIb3YS (PU3UUECKHE TEOPUH, 3aKOHBI U
MOHSTHSL, U IeJIaTh BHIBOJIBI; COOJIIOIaTh MpaBuiia 0€30MacHOro TpyAa
IIPY [IPOBEJICHUH UCCIIEI0BAaHUI B paMKax yueOHOTro SKCIIEpUMEHTA U
y4€0HO-UCCIIEI0BATENBbCKON  JI€ATEIbHOCTH C  UCIOJb30BAHUEM
nu(GPOBBIX  U3MEPHUTENBHBIX  YCTPOMCTB U J1a00OpaTOpHOTO

o0opynoBaHus

CdopMupoBaHHOCTb YMEHHMH  aHAIM3UPOBATh M OLEHUBATh
MOCJICICTBHSL  OBITOBOM M MPOU3BOJICTBEHHOW  JCATEIBHOCTH
YeNIOBEKa, CBSI3aHHOW C (U3NYSCKUMHU MPOIECcCaMHu, C TO3UIHM
AKOJIOTUYECKON O€30MacHOCTH; MPEACTABICHUN O palroOHaIbHOM
MPUPOJONOIB30BAHUHN, a TaKXe pPa3yMHOM  HCIOJIb30BAHHUU
JOCTMKCHUN HAyKW W TEXHOJIOTMWA JUISl JAJIBHEHIIEro pa3BUTHS

YeJIOBEUECKOT0 001I1ecTBa

10

OBnazneHue pa3auMYHbBIMM crocobamu paboTel ¢  uH(popMaluei
(GU3NYECKOTO COJEp)KaHUs C HCIIOJIb30BAaHUEM COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH; pa3BUTHE YMEHUI KPHUTUYECKOTO

aHaJIn3a U OLUCHKU JOCTOBCPHOCTU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

CdopMupoBaHHOCTH YMEHUH MPUMEHSITh OCHOBOIOJAraoIUe
aCTPOHOMHUYECKUE IIOHATUS, TEOPUM M 3aKOHBI JUI aHaIu3a U
00BbsSICHEHUST (PU3UIECKUX MPOIIECCOB, MPOUCXOAIINX Ha 3BE3/aX, B
3BE3AHBIX CHUCTEMAX, B MEXTAIAKTUYECKON Cpene; JIBUKEHHUS

HeOECHBIX TEJI, DBOJIOLIMH 3BE311 1 Beenennoi




OEPEYEHDL 3 TEMEHTOB COTEPRAHHA, MPOBEPAEMBIX HA FT'2 ITO @HIHKE

Kog
pazgena/ Koz anemenTa TpoeepaeMEIT 3TeMeHT COTePKaHHA
TEMEI
1 MEXAHHEA
1.1 KHHEMATHEA
111 Mexammgeckoe — memzenme.  OTHOCHTEIBHOCTE — MEXaHHYECKOIO
o JEWEeHHA. CHCTeMA 0TCHETa
MarepuaTeHAT TOUEA.
 TPacKTOpRHA
.
i
E€ pamyc-seETop:
Flt)=(xlr) vir) 2(0))., AF
TPacKTOPIIA, L
HepeMeIe Hie: >
112 R L E :
Ar=r(t,)—r(t))=r—n=
= { Ax, ﬁl‘l‘, ;".'!l.__},
Oy TE.
CnokaHIle NepeMelie imi;
AT TS
CropOCTE MaTepHATEHOH TOTKH:
_ AF -
U=— =}'r=(ux..u1_.u_].
Fu o R L
Ax " X
U =— =X, aHAJJOTHYHO v, =y, U_=Z,.
s B A liie '

CroeHIle CKopocTeil: 0, =0, + 0, .

Brramcaenne IMEPEMEINCHHEA H IIVTH !'-IE'IE.’PHEJIBHGﬁ TOTEH IIPH
HIJH!‘.ID.!]H.HETH—IDM JEHAEHH EJMIE OCH X IT0 Ipaltliﬂ-ﬂ JABHCHMOCTH

v ()




G . AD -
YeropeRIle MaTepiaTeHoIl TOSKI: d = ?L =g'=\a,..a .a_).

a, =?‘ =(y, ). aHANOTHYHO a, =|v, |', a. =(v.)".

Ar—D

1.15

ParnouepHOS OpAMOIHHERHOS TEHHCHHE
‘C{ﬂ = X + Vgl
Vol £) — Vi = const

PE.EHO‘_R"CKDPEEHGE IIPHBIDJI’]HE]TH-IDE ABHECHHE

2
a.r

-

x(t)=x,+u,t+

v(t)=v, +at
a. = const

, S D
Uy _U'.r__“.r[-'l.‘. '113

al

Ly + Ly
IIpn ABIDKEHII B OHOM HAaIPaBIeHHH OVIE § = . —=-1

-

CeobomHoe naTeHHe. YCKOPeHHE CEo00IHOTO MATEHHT.
1 l" |_.__
1:" l(_\\
0 X

JemseHre Teaa, OpOMeRHOT0 0T VII0M O K TOPH0HTY:

1

x(7) =x, Ut =2 +Uycosa-f

‘ 3 ,
1 M) =y, t Ut + E1T =V, tUsina-f—

s

ol

v (t)=uv, =uv,cosa
v.(1)=u,, +gf=y,sina— g




Kpueomirefinoe JpmseHre. [IBHHeHHEe MATEPHATRHOH TOUKH 110
OEPYEHOCTH.
YIMOEAA H IHHeHHAT CKOPOCTE TOMEH: V = @fl .

"
2m
1138 [IpH paEHOMepHOM JEIECHHH TOUKH 10 OEPVEHOCTH @ = — = 270 .
W d
[MeHTpOCTpeMHETEIEHOE VCKOPEHHE TOUEH. dyp = 7 @ R . [omsHoe
4
YVCHOpEeHHS MaTepHATEHOH TOUKH
1190 Te&pace Teno. [locTynaTensHOE H EpaINaTeIeHOS JBICECHHE TEEPIOTO
o Tema
12 JITTANIEA
121 Huepnuannaeie cHCTeMEl 0TcuETa. [leperli zawkoH Hretotora IlpHanED
- OTHOCHTENRHOCTH [ Amines
L]
122 Macca tena. [InoTHOCTE BRIIECTEA: o = iid
=
123 Cuna. [IpHEIHD CYIepIOZHITHE CHIL me =F+F+ .
124 Bropo#i 2aron HeroToHa: gns marepHaneHoH Tomd B HCO Fy = mdy;
- Af=FAt npu F = const
—_——
) £y Fy
125
TpeTwit zakor HerToHA J11 MaTepHATEHER TO9EK: F1z = —Fo
3aK0OH BCEMHPHOTO TATOTEHHA CHIE NPHTTKEHHT MEETY TOUeTHEIMH
My
MACCAMH paBHH F = & E-?.’
2
126 Cuna Toxectn. LeHTp Ta#ecTH Tena. 3aBHCHMOCTE CHIEL TAHECTH OT
GMm
EBICOTE! h Hal MOBEPXHOCTEIO IIIAHETH paguycoM B2 mg = ————
{R.: + }E:}‘
127 Crna yopyrocts. 3akon ['via: F = —fx
Cuna tperns. Cyvxoe TpeHHE.
128 CHIa TpeHHS CROMBEEHET: Fop = 4V .
- CHna TpeHHS MOK0A: Frp = iV .
KoadrmmenT tperns
£
129 Jaenesne: p= —

5




13 CTATHEA
T
.-/ e 1 -':I
- i /
‘tf'{ﬁ o
3 _
131
MomMeHT CHIE OTHOCHTEIEHO OCH BpAlIcHHT:
M = FL, roe 1 — mnewo cuner F oTHOCHTRIEHED OCH, IIpoxXoaAmed Gepes
Toury O NepneHIHEYIIpHO PHCYVHEY
Hentp Mace Tena. [eHTp Mace CHCTEMEI MATEPHATEHEL TOUEK:
S M + mpfy + .
132 et
B ogHCopogHOM HOIe TIHECTH (F = consf) HeHTp Macc Tela COBMATAeT ¢
ET0 HEeHTPOM TTHECTH
YrCI0BHA paEHOBECHA TEEpAOro Tena B HCO:
(M, +M,+..=0
133

l}:‘l+1:‘3+...=[!

134

Sarom [Tackans

135

JaBneHEE B KHIKOCTH, Dokoametcs 8 HCO: p = py +pgh

3aroH ApxHMENa: Fapgy = —Paurecs -
ECITH TEN0 H XHIE0CTE TokoaTed B HCO, 10 Fag: = P2l eurec
YCIOBEHE IUTABAHHA T

14

SAKOHDI COXPATEHHA B MEXAHHKE

141

HynyIec MaTepHATEHOR TOUKH: 7= m7

142

HMymyaec cHCTEMEL TeL- F =/ + /2 + ...

143

JAKOH H3MeHCHHS H COXPAaHeHH HMITVIBCA:

EHCO AF = A(F} + 73 + ...) = Flamemah + FramrmuAF+ .
EHCO eciE AF=Alf +/:+..)=10, ecmf_wm —F';mm + ...
PeakTHEHOES JEICHEHHE

144

AF ¥

PaboTa cHIED HA MATOM IepeselleHHE:

A=|F|-|.—'lt.}7|-cos w=F, - Ax



]

MomHoCTE CHIEL

145 £CIH 33 EpeMa Af paboTa CHIE HIMEHAETCT HA , TO MOIIHOCTE CHIEL
AAd
P=— =F-vu-cosa
ﬁf Ar—)
2 2
- . - mep
KuHeTHYeCKad SHePTHA MATePHATEHOR TOMKH: By = —— = =
Fa i
146 3aK0H H2MECHEHHA KHHETHIECKOH SHEePrHE CHCTEME] MATePHATEHELL
Touek: BHCOAE  =A +A +
EHE 1 2
[loTeHIHANTEHAS IHEPIHA:
1718 MOTeRIHATEHE CHIT 417 = Fipireem — Eomoresn— = AF porenn -
TToTEHIHANEHAS 3HEPrHA MATEPHATEHOH TOYKH B OHOPOJHOM TOIE
147 TERECTH. Epgreey = Mgh .
[ToTeHMHATEHAS 3HEPIHA VOPYTO JeGopMHPORAHHOTO TEa:
o
Enorem = E
3aK0H HEMEHEHHE H COXPaHeHHRT MeXaHHTecKoH 3HeprHH;
Enex = B + Emm—m-.
148 B IICO AEex = Ascex menorern. cas

B IICO AE,ex =0, 8CIH Agcex penoresm, cxx = 0




MEXAHHMYECKIE KOMEBAHIA H BOTHBL

[apmonsgeckHe K0Te0aHHd MaTepHANRHOH TodRH. AMIITHTYIA H daza
Kone0aHeH. KHHeMaTHIecKoe ONHECaHHE:

a7y = Asin( @wr+o,).
v (0 =x.
a(=(v,),=—o'xn=a +o'x=0,

Ide X - CMeIIeHHE H3 PAEHOBSCHE.
3

JHHAMPTeCKOS ONHCAHHE Md, = —k¢, Iae & =me”. JT0 3HITHL, 910

F=—kx.

JHEPreTHIECKOS ONHCAHHE (33K0H  COXPAHCHHI  MeXaHHTIeCKOH
3HEpPTHH):

”U+E_”"Uﬁm_“ _

2 2 2 2

CeA3p AMIIHTVAE! KoTe0aHHH CMeDIeHHE MaTepHATEHOH TOUKH
C AMIUTHTYIAME KEoIeDaHEH e CHOpPOCTH H VCKOPEHHT:

Upee =M, @ =®"4

Ln
]

[Teproa ¥ 9acToTa KOTeOaHHH:

r-2t_1
o A%

[TepHog Mansr CECOOTHER Koule0aHHH MATeMATHIeCKOTO MAATHHEAD!

T=2:[\/I
E

[Teprog cEoboTHED KoeOaHHR IPYERHHEOTO MATTHHEA'

m
IT=2m|—

s

Brmvagernere konedanna. Pezonanc. PesoHaHCHAS KpHEAS

[TonmepewHEle H OPOJONBHEE EOMHEL CKOPOCTh pAacOpoCTpaHEHHS H

] o
IUTHHA BOMHEL A = ¥1 = —
v

Hurepdepenms B JHdpariHI BEOTH

3evE. CROpOCTE 2EVEA
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MONMEKYIIAPHAR HIHEKA. TEPMOTAHAMAKA

21

MOIEEKVIIAPHAN $HIHFKA

Mogens cTpoeEHA Ta0E, AHJKOCTEH H TBEpmEIX Tel. IIycie
TepMOTHHAMHIECKAT CHCTEMa (Telno) COCTOHT H: N OJHHAKOBEIX
N m
Ny g
roe Ny —=HcI0 ABoragpo, m — MACCA CHCTEME! (Tend), 4 — MOISpHas
3acca BemlecTEd

MOTEEVIL. Toraa KomHEeCTED BeIECTEA V =

Tennoeoe JEMASHAS ATOMOE H MOIEKYII BEINECTEA

BaapnogeHcTEHE TaCTHI BEIIECTEA

da | e | b

dudbdrama. bpovHEOECKDS JEIEHEHHE

AR [P (R

b2 12| | r2
i

Mogens wpeamsroro raza g MET

Cease MeXIY [JaBleHHeM H cpejHell KHHeTHYeCKOH SHeprHeH
NOCTYHATeIEHOTO TEIUIOBOTC JBHACHHT MOISKY1 HICATRHOIO rasza
(ocHoEHOE vpaeHeHH:s MET):

1 - 2 [(m? Py,
pz—mﬂu‘zgn-! d =§n-£‘m__

3 L 2

I7e M, — Macca OHOH MOTEKYIIEL 11 = — - KOHIISHTPAITHA MOTEKYI

7

AdcomorHat Temmeparvpa: T=1+273K

Cpa3e TeMOepaTypel Tala ©0 CpedHEH EKHHETHUeCKOH 3HeprHeH
MOCTYIETENEEOTD TIITOEOTO TEHECHET 70 MOTSEYT:

|7 | _3 gkt

2 2

Vpaererne p =nkT

2110

MO,:[CILE HISAITBHOTD I'd34 B TEPMOIHHAMHRE

| VpaBHeaRe MeHmeeesa — Kianeiposa

| Belpas#eHES 1714 BHY IpeHHEH 3HEPTHH

VpaereHie Menuenespa — KiuanefipoHa (OpHMeHIIMBIE (OpMEl
FANICI):

pr=Prr=wrr=mr, g~
Tt p.

BripaikeHlle A BHVTpeHHell HepTiil 0JHOATOMHOTO ILIeATEHOTO
rasa (IprMeHIMee Ej]ﬁ[l\llal 3AMIICIT )

U:%\'RI=%_N%T=%%RI=\'Z-UT=%PV
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3akoH JJaIETOEA 1T JABISHHS CMECH PaspeskeHHEIR [a208:
p=p o+

HMzomponeccsl B paspe#cEHOM Tase ¢ NOCTOAHHEIM THCIOM MOIEEYT N
(C MOCTOAHHEIM KOMHIECTEOM BEIIECTEA V)

moTepyMa (T = const): pV = const |

mzoxopa (V = const): P _ const .

mzobapa (p = const): T COMSE.
[patmseckos TpeIcTABICHEES H30Mpoueccos Ha pv-, pT-u V-
TIHATDAMMAY.

r

or
T

O0BeIHHEHHEIH I'A30BEIH 3aK0H: = comnst

O MOCTOAHHOTD KNIHIECTEA BEIMECTEA V.

2.1.13

HacrimeHHEIE H HeHACHIICHHEIE mapel. KagecTEeHHAA 33aEHCHMOCTE
ILTOTHOCTH H JAEICHHA HACBIMIEHHOTD II&pd OT TEMOEPATVPRI, X
HE3aBHCHMOCTE OT 00REMA HACKIIEHHOTO mapa

21.14

Braxmocts BOZOVHEA.
Prpa(T)  _ PrapalT)

OTHOCHTEIRHAT BILEHOCTE: ¢ =
Pamscarmmapa(T)  Pracummapa(T)

MameHeHHe arPEraTHEX COCTOAHHE BeMIECTEA. HCIAPEHHE
H EOHJSHCANHT, KHITeHHe EHIKOCTH

2.1.16

HameneHne AlrPEraTHRIX COCTOAHHE BEMIeCTEA: IUIARTIEHHE
H KPHCTALTH3ATHA

2.1.17

[Tpeodpazopante SHEPIHEHE B $a20BRN mMepexomax

)
(2]

TEPMOTIAHANITE A

TenmoEoe pAEHOBECHE H TEMIIEPATYPA

bt | bt

[]
Pl | =t

BHYTpeHHAT 3HEPIHA

[

Temnonepenasa KAk cOOCOD HIMEHEHHA BHYTPEHHEH SHEPIHE
De3 COBEpIIEHAA padoTEL. KOHEEKITHA, TEMIONPOROIHOCTE, HITY IeHEES

[t

KommecTEo TemIoTEL
YIeInHAT TEILIOSMEOCTE BemecTea o O = cmAT

[t

YIenpHad TelI0Ta Dapoodpazoearns L. 0 = Lm.
YIenpHAd TeIUI0TA MIaedeHEs Lo 0 = Am.
YIeInHAT TEILTOTA CTOPAHMT TOILIHEA 4 O = gm

[

JneMeHTapHag paboTa B TepMoIHHAMERe: 4 = pAl”.
Brramcaenne padoTel o rpadiHEy Ipoecca Ha pV-JHarpasue

)

[Tepermi 2akoH TepuogHaMBEH: Oy = Al + A1 = (Lh - L) + 412
Ammatata: Qpp =0 = Ap=(U1-Uh=Aln

]

Bropoi zakoH TepMoIHHAMHEEKH. HeoOparsuEle Npomeccsl

[

[TpesEmEne JeRcTERT TeToEsm MammH. KITT:
@)

@) 0,

XoHaTR XoHarp XLHarp

r]:




MarcHvaneHoe 2Hagerre KITT. [T Kapro:
T S B Toon

max 1 = Mg — _FP R Tmam
M= T apmo T T

HATD HATD

YpaBHeHHe TeLIoBOro fatanca: h+ 0, +0:+ ... =0

SIEKTPOIMHANITE A

31

SNEKTPHHECKCE ITOJE

JNeKTPHIANEA Tel H e€ NpodETeHNT. JeKTPHIecKHE 2apas.
Jea EH7A zapama. SIeMeHTApHEH JIeKTPHEeCKHHA 3apal.
3aKOH COXpaHeHHE JIeKTPHIECKOro 3apaia

BzammogeHcTERE 2apaa0E. TodedHElE 3apAnsl JakoH KynoHa:
E OJHOPOJHOM BEMECTBE C JHATEKTPHIECKOH NPOHHIIAEMOCTRIO &

F=k|§"1|')1q:= 1 _|‘f?'1|'1
g 4mes, i

g

JmexTprueckoe none. Ero gefcTERe HA ATeKTPHTECKHE 3apaasl

F

Hanpa#&HHOCTE 3IeKTpHIeckoro ot E =
anpmmm

[Tone TodedHOTO 2apaga; &, = lz )
72

OOHOpOIHOE moae: £ = const.
KapTuHe! THERE HANPTHEHEHOCTH 3THX MOIeH

315

[ToTeHITHAMEHOCTE JIEKTPOCTATHEECKOTO IO
PasHoCTE NOTEHITHATOR H HANpTEeHHe: 13 = gi{g) — ¢2) = ~gAd =gl
[ToTeHITHANEHAS 3HEPTHA 33pAA3 B 3IeKTpoCTATHIeCRoM Ooae: I = g4,

A=-AW
W
[ToTermHan AIEETPOCTATHYECHOTD IIOMA” ¢ = —
g

CeA3r HaNpTHEHHOCTH DOTEI H Pa3HOCTH NOTEHDHATOE I
OOHOPOTHOTO 3IEKTPOoCTarEHeckoro moma: = Ed

TTpHEHT CYTIEPIOSHITHE NTEKTPHYE CKHX momedt:
E=F1+8:+ dg=tr+¢2+

[IpoROIHEEH B MIEKTPOCTATHIECKOM IIOME.
VCIIOBHe PABHOBECHS 33P0 BHYTPH NpoBofEmka X =0 | BHYTpH H
HAa MOBEPXHOCTH MPOBOJHHEA @ = const

[JH3IeKTpHKE E  IEKTPOCTaTHYeckoM @ose.  [JHIIeKTpHYecKas
OpPOHHIIAEMOCTE ESIIECTEA £

Komgercarop. SIekIpoéMEOCTE KOHAeHECaTopa: (' = % .

- £5p85
JnmekTpoéMEOCTE IIOCKOTD KoEeHcartopa: C = — =2y



TTapaniieTbHOS COSTHHEHHE KOHIEHCATOPOR:
g=+g:+..01=Ur= Copan—C1+Ca+ .

1110 [TocnegopatensHOE COSTHHEHHE KOHISHCATOPOE:
o 1 1 1
U=Uh+lh.  th=h=..— ==+ +_.
7 7 CI:DOC.‘[ f:rl C:
KRN JHeprHE 2apTKEHHOTO KOHIeH catopa: I, = % = % = %
32 3AKOHEBI ITIOCTOMHHOT'O TOKA
CHma Toka:
1=2q
321 A |y
[NocTosmser Tok: [ = const
11 mocTOAHHOTO Toka g = It
329 VCI0BHA CVINECTEOBAHHS JICKTPHEECKOTO TOKA.
o Hanpazesme Un 30CE
323 3axoH OmMa 118 y9IacTEa HenH: [ = z
JISKTPHYECKDE  CONPOTHBISHHE.  33BHCHMOCTE  CONPOTHEISHHS
324 OOHOPOJHOTC [POBOOHHKA OT e€T0 IIHHEl H CeYeHHA. YIelILHOS
l
CONPOTHETEHHE BEMeCTEA. R =0 3
135 Heroarmss Toka. IIC HeTo9HEKa Toka: E = @
25
BHyTpeHHee COMPOTHEISHHE HCTOTHHEA TOKA
3axoE OMa 111 DomHOH (2aMEHyToH) 3mexTprdeckof memi: E=1R + I,
E
oTivaa l = %
326 E.r
= R
[TapanrtemeHOS COSTHHEHHE NPOEOTHHEOE:
1 1
I=L+L+ U =U,=_. = —+—+_
327 b2 L 2 Rugga B0 B2
[NocaemoEaTeEHOS COSTHHEHHE IPOEOIHHKOE:
U=U +U,+. . I|=L=_ Rpa=Ri+RK+..
Pabota snexTprdecroro Toka: A = IUL
328 SaxoH [xoyas — Jlemma: Q = I°Rt

L‘Z
Ef

Hapemcrope R : Q=A=IRi=1Ut=




MomEoCTE 3MeKTPHISCHOTD TOKA:

Tenmoead MOMIECCTh, BRIIETIEMAT Ha PEZHCTOPE

-
L."&
2 -
P=I'R=—2=1U
329 R
MomEoCTE HCTOTHHEA TOKA:
AA
— CT. CHIT —
F = v =Kl
4 Ar—0
CeroDomHEIE HOCHTENH 3ISKIPHUECKHX 3apAf0E E  NIPOBOJHHERX.
3210 MexaHHIMEI OpPOEOHMOCTH —IEEPIRI METANIOE, PAacIEOPOE H
- PACIITABOE IEKTPOIHTOE, razce. [TomynpoBOTHEEN.
[Tomy npoBoIHHECERIH THOT
33 MATHHTHOE II0OJIE
Mexammgeckoe BapMoaciicTeHe MarHHTOE. MarmuTHOe mome. Bektop
MATHHTHOH HMHIVEUME. [IpHEITHN CYNepOOZHMITHM MATHHTHEIX [OTeH:
331 .§=.§1+_§]—...
o JIMEHH HEIVEUEH MAarHHTHOTO oomi. KapTeHa [IHHEHE HEIVEIHE
MATHHTHOTO @01 M[OMOCOECTO H MOJKOEOCODAsHOTO MOCTOSHHELDY
MATHHTOE
Onet Jpcrega. MarauTHOe Dode NPeBOIHEEA ¢ ToKOM. KapTHHA mHHHR
330 HHIVENHE MarHHTHOTO IOMZ AJHHHOTO OpAMOTo [pOEOJHHEA
o H 23MEHYTOTO EOIEIEEOTO IPOEOIHIED, KATYIIEH
C TOROM
333 Crna Aumepa, of HaNpaETeHHe B BemHTHEA: Fy = JBlsing | 1oe o — yron
o MEXTy HaNparIeHHEM IPOEOTHHEA H BeKTopoM 5
Cuna JlopeHna, e€ HanNpaeIeHH: H BEMHIHHA. Frg = lglvEBsing
334 Ioe o — YTOT Me&Iy BekTopaMe ¥ H B . JIBHKeHHe 3apOEcHHOH
TACTHOEL E OTHOPOJHOM MATHHTHOM IOIE
34 SJNEKTPOMATHHMTHAA HHIVEITHA
[ToToK BeETOpA MarHHTHOR HEAYEUER: © = B,5 = Bicosa
a}L//n
341 G
342 Arnerne amerTpoMarERTHOH HEIVEITHE. 3[1C HEIVIITHHE
3aK0OH 3IeKTPOMArHHTHOR HEAYKIHEE Papames:
AD
343 —_ =’
Ef - - 1

Afly




344

30C HEIVKIIHE B IpAMOM IPOECTHHEE IIHHOH |, ABHEVIIEMCE CO
cropocTeio ¥V (VL E} E OJHOpPOTHOM MarsHTHOM none B: |E;| = Blvecosa
. TOe o — VIOI Me#dy BekTopoM B B HopManmeio | K ILTOCKOCTH, B
KOTOpOit Texkar BekTops! uv ecm [ 1B u¥ 10 |E| = Blv

345

[Mpaemto Tennoa

346

HumykTHEHOCTE: L = ? .Ham e =11
Camonggyrames. 30C caMoHE Ty EITHH:

A
E. =— ~ =—II'

0

347

. LI
BHEPI'H_H MATHHTHOTO ITOJIT EATYIIRH ¢ TOKOM: WFr = -5

SIEKTPOMATHHTHBIE KOITEBAHITA H BOTHDBI

KometarensHell koHTYp. CEoDOIHEIE JISKTPOMArHHTHEIE KOTe0aHHE B
EIeaTbHOM KoTe0aTenEHOM KOHTYpe:

[4(7) = Gumesin( 0+ )
L’[ﬂ =g, =, cos ot +@y) =1 cos( ot + ;)

A
A7 1
doparyaa Tomcora: T =2nvIC | omyiaw = — = — .

I VI
CRA3p anIUIHTYIEL 22pada KOHASHCATOpA ¢ AMIUIHTYIOH CHIE TOKA IIPH
CEODOIHEIX  3IEKTPOMATHHTHEIX = KOICOAHHAX B HACATBHOM

EomeDaTe BHOM KOHTYVPE:

1

_ Tmax
gma:(_
o

3aKoH COXPAHEHHA 3HEPTHH B HIEATEHOM KOIe0aTensHOM ROHTYpE:

BI:]]-I'_‘_{}K,:[EI-H-EEIE AMEKTPOMATHHTHRIE Koae0anug. PezoHaHc




[lepemerner  ToE. [IpoHM3EQACTEO, Nepedada H - moTpedmeHHe
ATEKTPHIECKOH IHEPTHHE

354 cu’ LI' cu’_ LI’
+ = mE = =R — comnst.
2 2 2 2
355 CroHCTEA 3IeKTPOMATHHTHED BOH. D33aMMHAd opHeHTAHA ESKIOPOE
335 - -
E IEKTPOMATHHTHOHR BomHE EBakyyMe: £ L 5 1 T
356 [lxana 3MeKTPOMATHHTHED EomH [IpHMeHeHHE 3IeKTPOMATHHTHEDL
o BOMTH B TEXHEKE H OBITY
36 OIITHEA
161 [IpsvonrEeHHEOE:  PacIpOCTPAHEHHE CEETA E OJHOPOJHOH cpege.
o Toueunrlil Herournk. [Ty ceTa
3aK0HE] OTPA#eHHT CBeTa. = f§
alp
jez2 )
FPFI 7777777
363 [TocTpoenne H200paKeHHH B IIT0CKOM 2epKane
3aKOHEI IPeIoMIeHHS CBETA.
[TpemoMnesne cBeTa: Hsina = Hasing. .
AOCOMOTHED MOKAATeTE NPEI0MICHHES. Hyg: = -
- iz _ W
OTHOCHTEIRHEE MOKA33TENE IPEIOMICHHA: Hyry = Palaliel
T
nl
364 "y
Xog mydef & mpHIMe.
\"1 = \"2 - .”1}.1 = .”2?.1
CoOTHOIIEHHe YacTOT H COOTHOIIEHHE ITHH EOMH IIPH [epexoge
MOHOXPOMATHIECKOTO CEETA 4epes TPAHHIY pazdena JEVX ONTHYeCKH
cped:
H:*'. ”I ‘ H:
- n
363 /é|>\ L
[TomHoe EHYTPEHHEE OTPAECHHE.
- . 1 i)
[IpenentERn YTOM DOMHOTO BHY TPEHHET0 OTPAKEHRT: SiNdy = — = -
Cobnparomye H pacceHBAKOIMHE THHIEL ToHKAT gEHIA. $PokycHOe
. 1
366 PACCTOAHHE H ONTHYECKAS CHIA TOHKOH MHHIE: [ =

F




FopMyIa TOHKOH THHIEL

VEenHUeHHE, JaBacMoe THH30H: [ =

d T

F\ ¥

b

B coygae pacCeHEAOMEH THEIEL

1
D{O:ﬁr—ﬁ‘;ﬂ:

Xop mTyUa, mpolledmere MHHIY I0J NPOHIBOIBEHEM YITIOM K e ImaBHoH
onTHIeCcKoH ocH. [locTpoeHHe H200pa#eHHE TOYEH H OTpeIKa NpAMoH
E CODMPAOIIHY H pACCEHEAIONTHY THH2AY H HX CHCTEMAxX

$OToANNAPAT KaK ONTHYeCkHEH NpHOop. [71a2 KaK oNTHYeCcKas CHCTEMa

36.

Hetepdepenmus ceera.  KorepeHTHEIE — HCTOMHHMEH.  YCIOBHA
HAaOMIOOEHHA MAKCHMYMOE H MHHHMYMOE E HHTepdepeHIHOHHOH
KAPTHHE 0T JEVX CHHPAIHEN KOTepeHTHR HCTOTHHKOE:

A
MAaKCIIMYMBI — A= Em? m=0x1,+2+3 .

-

A
MITHIIMYMBET — ﬂ={21}P+l_]:, m=0,+1,+2+3

=

3.6.11

Juibpaxmas ceeta. THQparIHOHHAA pelmETEAa. YCIOBHE HAOMOOEHHS
[IAEHELX MaKCHMYMOE [IPH HOPMATEHOM NaJeHHH MOHOXPOMATHIE CHOTO
CEETA C ITHHOH EOTHEL & HA PEMETEY ¢ ODepHogoM d:

dsiftgy =mdm=0+-1+ -2+ -3 .

3612

JucnepcHA cEeTa

EBAHTOBAA $H3HEA

4.1

KOPITY CKVIIIPHO-BOJTHOBOM JTVAJT3M

lunmoteza M. [Inanska o keanTax. Poparyna [lnaska: E =hy

ToToHEL. JEeprud Qorona: £ = v = E =pc.
E W _h

@otoaddert. Omerter AT Cromerora. 3akoHE! foTosdderta




YpaeHeHHe JHHmMTEHHEA 111 doTosdderTa:

Egoroms = ABEEOTA + Epgny,
he he
414 r:e=Em=hﬁ-'=T: Ansooms =gy = —

. MV e
Lopmmar = 5 = Elizan

JJaEIeHHE CELTA.
415 JaBIeHHe CBeTa HAa MOMHOCTEI) OTPAEANIIVIC NOBEpPXHOCTE H HA
MOTHOCTER TOTIONI A0V IOREPHHOCTE

PITSHEA ATOMA

421 [TnageTapHA% MOTETE ATOMA

[Toctynate bopa. Hzaydenre H mormomeHHe $OTOHOE IpH MEpexode
ATOMA ¢ OJHOTO VPOEHA JHEPTHH HA JPYTOH:

h_c =|En -E

mn A

422 hv

m
Ymn

JIHEeH9aTEe CIEKTPEL
CrerTp vpoBESH 3HEPTHH aTOMA BOIOpPOIa;

413 E,r=ﬂ, n=1.2.3,
n
CI3HEA ATOMHOIO AJPA
431 Hyknomnas mogeme agpa lefzemdepra — leamenwo. 3apag agpa
Maccoroe @mHeT0 Aapa. Haotone
PaqHoaKTHEHOCTE.
Anpda-pacnaz:

A A4 14
7X—> 7Y+ ,He

Bera-pacmaz,
SMeKTpOHHEH [-pacnam;

432 A A 0., =
7 X7 Y+ je+v,
[TosRTpOHHEEN [-pacmar;
A A O , .,
TR Y + €+ Vv,
[anma-HamyHeHHe
433 JaKOH pagHOAKTHEHOTO pacmaza: N(f) = Np = 27 .

T

[TycTe m — Macca pagHOAKTHEHCTO EeecTea. Toraa mif) = mp = 2

434 | Azeprrnie pearem. JeneHne H CHHTES 78D



