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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢u3uke Ha YpOoBHE cpeaHero oOmero oOpa3oBaHus pazpaboTaHa Ha OCHOBE
MOJIOKEHUH W TpeOOBaHMIA K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMBI,
npencrasieHHbix B PI'OC COO, a Taxke ¢ yu€rom QenepanbHoil pabodelt mporpaMMbl BOCIUTAHUS U
Konnenumu mnpenoxaBanusi ydeOHoro mnpeaMera «®Pusnmka» B 00pa30BaTENbHBIX OpPraHU3aLUsAX
Poccuiickoit @enepannu, peaan3yonnx OCHOBHBIE 00pa30BaTEIbHBIE TPOTPAMMBI.

[Iporpamma mo ¢usuke ompexnensier 00s3aTeNbHOE MPEIMETHOE COJACp)KaHHE, YCTaHABIMBACT
PEKOMEHYeMYIO TIOCJIEOBAaTeIbHOCTh H3YYEHHs] TEM U pa3/ielioB Yy4eOHOTO IMpenMeTra C y4EToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKH y4eOHOTO TPOIIecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaromuxcs. [Iporpamma no ¢usuke AaéT MpeACTaBICHUE O LENAX, COACPKaHUM, OOIIel cTpaTeruu
oOy4eHHs, BOCIHUTAHUS W PA3BUTUS OOy4arOIIMXCS CpeACTBaMHU ydeOHOro mnpenmera «DPu3nkay Ha
yriyOnEHHOM ypOBHE.

Wzyuenne Kkypca ¢u3UKKM  yrioyONEHHOTO  ypOBHS — IO3BOJISIET  PEajM30BaTh  3aJa4yd
npodecCHOHATFHOW OpPHEHTAIlM, HAlpaBJIeHO Ha CO3JaHWe YCIOBUH JUISI TPOSBICHUS CBOMX
WHTEIUICKTYaJbHBIX M TBOPYECKHX CITOCOOHOCTEW KaXKIbIM OOYYarOUIMMCS, KOTOpPbIe HEOOXOIUMBI JUIS
MIPOJIOJDKEHHS 00pa30BaHMs B OPraHU3AMSIX TPO(HECCHOHALHOTO 00pa30BaHUS 10 PA3TUYHBIM (PU3HKO-
TEXHUYECKUM M HHKXEHEPHBIM CITCITHATBHOCTSIM.

B mporpamme 1o pusuke onmpenenstoTcs IaHUpyeMble pe3yIbTaThl OCBOCHHUS Kypca (GU3WKH Ha
YPOBHE CpeIHEero oomiero o0pa3oBaHus: JTUIHOCTHBIC, METANIPEIMETHEIE, IPEIMETHBIE (Ha YIITyOJIEHHOM
ypoBHe). HayyHO-METOMONOTHYECKON OCHOBOM il pa3pabOTKU TpeOOBaHWUW K JIMIHOCTHBIM,
MeTanpeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM OOYYalOIIMXCs, OCBOMBIINX IPOTPaMMy 1O (QH3UKe Ha
YpOBHE cpemHero o0mero oOpazoBaHus Ha YTIyOJIEHHOM YPOBHE, SBJSIETCS CUCTEMHO-ACSITEIIbHOCTHBIN
MOJXO/.

[Tporpamma 1o ¢u3HKe BKIFOYACT:

IUTAHUPYEMbIE PE3YJIbTaThl OCBOCHUS Kypca (U3UKM Ha YrIIyOJEHHOM YpPOBHE, B TOM YHCIE
IIPEIMETHBIE PE3YJIBTAThI IO TOAaM OOyUEeHHUS;

coJiepkaHue yueOHoro npeamera «Pu3ukay 1o rogaM oOy4eHuUs.

[Iporpamma no ¢u3uke MMeeT NMPUMEPHBIN XapaKTep U MOXET ObITh HMCIIOJIb30BaHA YYUTEISIMU
(bU3UKU A5 COCTABICHHSI CBOMX pab0YMX MTPOrPaMM.

IIporpamma mno ¢u3MKe HE CKOBBIBA€T TBOPYECKYI0 HMHUIMATHUBY Y4YMTENEH M NPEAOCTABIAET
BO3MOKHOCTH Ul peau3alMyd pa3IMyHbIX METOAMYECKHUX IOJIXOJ0B K IMPEnoJaBaHUI0 (U3MKUA Ha
yri1yO6aEéHHOM ypOBHE NPH YCIOBUH COXPaHEHHs 00s3aTebHOM YacTu COJepKaHUs Kypca.

®dusnka Kak Hayka o HaubOosee OOIIMX 3aKOHAaX NPUPOJbI, BBICTYNAs B KayecTBE Y4eOHOIO
IpeaMeTra B IIKOJIE, BHOCHUT CYLIECTBEHHBIM BKJIaJ B CHUCTEMY 3HAHUH 00 OKpYy)KalolleM MHUpe.
HIkoybHBIH Kypc (U3MKH — CHCTEMOOOpa3yOUIMH JUIsl €CTECTBEHHO-HAy4YHBIX YUEOHBIX IPEIMETOB,
MOCKOJIbKY (PM3UYECKHE 3aKOHBI JIEXKAT B OCHOBE IIPOLIECCOB U SIBJIICHUM, N3ydaeMbIX XUMuUeil, Ouosoruei,
¢u3nueckoii reorpagueil u acrpoHomueil. Mcnosp3oBaHue U akTUBHOE NIPUMEHEHUE (PU3MUECKUX 3HAH Ui
ONpeNeNnuio Xapakrep M OypHOE pa3BUTHE pPa3HOOOpa3HbIX TEXHOJOTMM B cdepe >HEPreTHKH,
TPaHCIOPTa, OCBOEHUSI KOCMOCA, MOJydeHHUs HOBBIX MaTepHajoB C 33JaHHBIMU CBoMcTBamu. M3yueHue
GU3MKH BHOCUT OCHOBHOW BKJaJ B (OPMHUPOBAHUE €CTECTBEHHO-HAyYHOM KapTUHBI MHpa
oOyuaromerocsi, B GOpMUpOBaHUE YMEHUIN MPUMEHATh HAYYHBIH METO]I MO3HAHUS MIPH BBHIIOJIHEHUH UMU
y4eOHBIX HCCIETOBaHUM.

B ocHOBY kypca GpU3MKHK Ha YpOBHE CPEIHEro 001ero oOpa3oBaHus MOJOKEH PsJl UJEH, KOTOpbIE
MO’KHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOSHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUM C HEM Kypc SIBJISETCS JIOTHYECKU 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuajl M3 BCEX pas3esioB (U3MKM, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOW, TaK H
COBpEMEHHOM (PU3UKH.



Hoea zenepanuzayuu. B cooTBeTcTBUM ¢ HeW Martepuan Kypca (GHU3UKU OOBEIUHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBisercss (HOpMHUpPOBAHHE IMPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pPHUH, BELIECTBE U IOJIE.

Hoea cymanumapuzayuu. EE peanmzaunus PEANONaracT MCIOJIb30BaHUE T'YMaHHTapHOTO
noTeHuana (Gu3nyeckoil HayKu, OCMBICIICHUE CBSA3U Pa3BUTHS (PM3UKU C Pa3BUTHEM OOILECTBA, a TAKKE
C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U 3KOJIOTMUECKUMHU IIPOoOIeMaMu.

Hoes npuknaonoii nanpaenennocmu. Kypc ¢Gusuku yriryon€HHOro ypOBHS MIPEIIoJiaract
3HaKOMCTBO C IIMPOKAM KPYIOM TEXHHUYECKUX W TEXHOJOTHYECKUX MPHIIOKEHHUNA W3YYCHHBIX TEOPHH U
3akoHOB. [Ipu 3TOM paccmaTpuBalOTCS Ha YpOBHE OOLIMX IPEICTABICHUNH U COBPEMEHHBIE TEXHUYECKUE
YCTPOMCTBA, U TEXHOJIOTUU.

Hoesn 3xonozuzayuu peanusyercsi IOCPEACTBOM BBEJICHUS IEMEHTOB COJIEPKaHNUs, OCBSIIEHHBIX
9KOJIOTMYECKUM IpOoOJIeMaM COBPEMEHHOCTH, KOTOPBIE CBS3aHbI C PA3BUTUEM TE€XHUKH U TEXHOJIOTUH, a
TaKke 00CyKJeHHsI MPOOJIEM PallMOHATILHOTO MPUPOIOIIOJIb30BAHUS U IKOJIOTUYECKOW O€30TTaCHOCTH.

OcBoeHHne coaepKaHusi MPOrpaMMbl N0 (QHU3UKE JOJDKHO OBbITh TOCTPOEHO Ha NPUHIUIAX
CUCTEMHO-/ICATEIbHOCTHOTO moaxonaa. Jns ¢u3uku peanusanus 3TUX MPUHIMIOB Oa3upyercs Ha
HCIOJIb30BAHUU CaMOCTOSITEIBHOTO SKCIEPUMEHTa KaK IOCTOSHHO JIEHCTBYIOLIEro (aktopa y4eOHOro
npouecca. Jas yrinyOoa€HHOro ypoBHS — 3TO CUCTEMA CaMOCTOSTEIbHOIO YYEHUYECKOTO 3KCIIEPUMEHTA,
BKJIIOUAIONIET0 (PpOHTaIbHBIE YIEHHMUECKHUE OIBITHI MPU HW3YYEHHWU HOBOTO Marepuaia, JadopaTopHbIE
paboTel M paboThl mpakTHkyMa. [Ipm 3TOM BO3MOXHBI JBa crnoco0a peanu3anuu (U3NYECKOTO
pakTUKyMa. B mepBoM ciiyyae mpakTukyMm mpoBojauTcs nu6o B koHue 10 u 11 xiaccos, aubo mocie
MEPBOTO0 M BTOPOTO MOJYTOJUI B KaXKJIOM U3 ATHUX KiaccoB. BTopoi cmoco® — 310 mHTEerpanus padoT
MPaKTUKyMa B CHUCTEMY J1a0OpaTOpHBIX PabOT, KOTOpbIE MPOBOAATCA B IpPOLECCe HU3YYEHHUs paszzeina
(temsl). IIpu sTOoM mox paboTaMu MpakTUKyMa MOHUMAETCS CaMOCTOSITENIbHOE HCCIENOBaHHE, KOTOPOe
MIPOBOJIUTCS TI0 PYKOBOJICTBY CBEPHYTOT0, 0000IMEHHOTO BU/Ia O€3 MOIIArOBON HHCTPYKITHH.

B mnporpamme mo ¢usmke cucTeMa YYCHHYECKOTO SKCICPUMEHTa, JIA0OpaTOpPHBIX pPaboT u
MpaKTUKyMa MpeJCTaBiIeHa €AUHBIM IepeyHeM. BpiOop TeMaTHKu Uil STHUX BHUAOB YYEHHYECKHX
MPaKTUYECKUX pabdoOT OCYIIECTBISAETCS Y4YaCTHHKaMU oOpa3oBaTeNbHOTO TMpoliecca HCXOAd U3
0COOEHHOCTEH MOYPOYHOTO TUTAHUPOBAHUS U OCHAIIECHUs KaOmHeTa ¢u3uku. [Ipu aToM obecrieunBaeTcs
OBJIaJICHUE OOYYaIOLIUMUCS YMEHUSMU MPOBOJUTH MPSMBbIE U KOCBEHHBIC HW3MEpPEHUs, HUCCIEeI0BaHUS
3aBUCHUMOCTEH (PU3NYECKUX BEJTMYHUH U IOCTAHOBKY OIBITOB I10 MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

bonbiioe BHUMaHHME yaeseTCsl pPEUICHHIO PAacYETHBIX M KaueCTBEHHBIX 3amad. [lpu stom s
pacuéTHBIX 3a7jad MPUOPUTETOM SIBIISIFOTCS 3a/1a4dl C SBHO 3aJaHHOM M HESBHO 3aJaHHON (U3NYECKOM
MOJIEIBIO, MO3BOJISIIOIINE MPUMEHSTh M3yYeHHbIE 3aKOHBl U 3aKOHOMEPHOCTH KaK M3 OJIHOTO pasfelia
Kypca, TaK U UHTETpUpysl NPUMEHEHHE 3HAHUM W3 pa3HbIX pa3fenoB. [[ns KauecTBEHHBIX 3a/ay
MIPUOPUTETOM SIBIIIOTCA 3aJaHusl Ha O0ObACHEHHUE/NpeaCcCKa3aHue MPOTeKaHUs (PU3MUYECKUX SBICHUN U
MIPOLIECCOB B OKPYXAIOIIeH KU3HU, TpeOyrole Bpi0opa GU3NYECKON MOAETH ISl CUTYallud MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ TpeboBanusimu ®I'OC COO Kk marepHallbHO-TEXHHYECKOMY O00eCHEUeHUIO
yuebHOoro mporecca Kypc (pusuku yriyOn€HHOro ypoBHS Ha YpOBHE CpelHEero oOiiero oOpa3oBaHUA
JOJDKEH U3y4daTbCs B YCIOBUSIX IpeIMETHOro KaOuHera. B kaOunere QU3MKM JOIKHO OBITH
HeoOxoauMoe JabopaTopHOE 00OpyIOBaHHE [UIs BBIMOJHEHMs YKa3aHHBIX B Iporpamme o (Qusuke
YYEHMUYECKUX OIBITOB, J1a0OpaTOpHBIX pabOoT M padoT MpakTHKyMa, a TakXke JEeMOHCTpalMOHHOE
obopynoBaHue.

JleMoHCTpalMoHHOe 000py0BaHHEe (HOPMHUPYETCS] B COOTBETCTBUU C MPUHILMIIOM MHHUMAJIbHON
JOCTaTOYHOCTH W 00eCHeunBaeT IOCTAaHOBKY IEPEUMCIIEHHBIX B IporpamMme MO (PU3MKe KITIOUYEBBIX
JEMOHCTpAllMid Ui MCCIEJOBAHUS M3y4aeMbIX SIBICHMH M  TPOLECCOB, HMIHUPUYECKHX H
(byHJAMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JIaGopaTtopHoe 00OpyaOBaHHE sl YYEHHMUECKUX MPAaKTUYECKUX paboT Qopmupyercs B BuUie
TEMAaTUYECKUX KOMIUIEKTOB M 00eCHeuMBaeTCs B Pacdyére OJHOrO KOMILJIEKTa Ha JBYX OOYYarOLIMXCS.
Temaruueckne KOMILIEKTHI Ja00paTOPHOTOo 000PYIOBaHUS JIOJDKHBI OBITH MOCTPOEHBI HA KOMILJIEKCHOM



MCTIOJIb30BAHNH aHAJIOTOBBIX M LU(POBBIX MPHUOOPOB, a TAK)KE KOMIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B
BUJIe HU(POBBIX TAOOPATOPHIA.

OCHOBHBIMH TIETISIMH U3Yy4eHHSI (PU3UKH B 00111eM 00pa30BaHUM SBISIOTCS:

dopmupoBaHue HUHTEpeca U CTPEMJICHHsS OOYYaIOIMMXCS K HAYYHOMY HW3YUEHHIO IPUPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

pa3BUTHE IPEJICTABICHUI O HAYYHOM METOJIE MO3HAHHS M (POPMUPOBAHHE HCCIIEIOBATEIHLCKOTO
OTHOIIEHHUSI K OKPYKAIOIIUM SIBICHUSM;

(dbopmMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yabTaTa M3Y4EeHUS OCHOB CTPOCHHS MAaTEpUU M
(byHIaMEHTAIBHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHUS C MCIOJB30BaHUEM (DM3NYECKUX 3HAHWNA W HAYYHBIX
JI0Ka3aTeJIbCTB;

dbopMupoBaHHE TPEACTABICHUNH O poJM (HU3UKK JUIS PAa3BUTHS JPYrUX ECTECTBEHHBIX HAYK,
TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MPEACTaBICHUN O BO3MOXHBIX cepax Oyayuied npodeccnoHanbHON NeATeNbHOCTH,
CBSI3aHHBIX C (PU3MKOM, IOJrOTOBKA K JaJIbHENIIEMY OOyYEHHIO B 3TOM HalpaBlIeHUU.

JlocTrkeHne 3TUX 1enell o0ecreunBaeTcsl pelieHueM CIEIYIOIUX 33Jad B IMpoliecce M3ydeHUus
Kypca (GU3UKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus:

npuoOpeTeHue CUCTeMbl 3HaHUN 00 OOUMX (PU3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPUSX,
BKJIIOUAsi MEXaHUKY, MOJIEKYJSIpPHYIO (HU3UKY, SJEKTPOJMHAMHKY, KBAHTOBYIO (H3UKY M DJIEMEHTHI
acTpo(U3UKH;

(dbopMHUpOBaHHE YMEHUN IPUMEHATh TEOPETHUECKUE 3HAHUS [T 0ObSICHEHUS (PU3NUECKUX SBICHUM
B IIPUPO/IE U JIUISl IPHHSTHS PAKTUICCKUX PEIICHUH B IOBCEAHEBHOM KU3HH,

OCBOEHHE CIOCOOOB pelIeHHs Pa3IMYHBIX 3ajad C SIBHO 3aJaHHOM (pu3nueckoil Mojnenblo, 3aj1ad,
M0/IPa3yMEBAIOIIUX CAMOCTOSITEIBHOE CO3JJaHNE (PU3NUYECKON MOJEIH, aJJleKBaTHON YCIOBHAM 3a/adu, B
TOM YHCJIE 3a/1a4 HH)XEHEPHOI'0 XapaKkTepa;

NIOHMMaHUe (PU3NYECKUX OCHOB W TNPUHIMIIOB JEHCTBUS TEXHUYECKUX YCTPOHCTB H
TEXHOJIOTHYECKUX MTPOLIECCOB, X BIUSHUS Ha OKPYXKAIOILYIO CPeNy;

OBJIAZICHUE METOJAMH  CAMOCTOSITEJIbHOTO  IUIAHUPOBAHUS U TNPOBEACHHUS  (U3UUECKUX
SKCIEPUMEHTOB, aHAJIU3a U UHTEpIpeTaluu WH(POpMALMHU, ONPEAETICHUs JOCTOBEPHOCTH IMOJYyYEHHOI'O
pe3yibTara;

CO3/laHME YCIOBUH Ul Pa3BUTUA YMEHMH IPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOMH
NeATelbHOCTH;

pa3BUTHE HHTEpeca K cepaM NpoPecCuOHATBHOM AeSITEIbHOCTH, CBA3aHHON C (PU3UKOH.

B cootBerctBun ¢ tpeboBanusmu PI'OC COO yrnyOonéHHBIH ypOBEHb H3ydeHUS YYEOHOTO
npeamera «®Pusnka» Ha ypOBHE cpeiaHero oOmiero oOpa3oBaHusi BbIOMpaeTcs O0Oy4aromUMucs,
IUTAHUPYIOIMMU IPOJI0JDKEHHE 00pa30BaHMs IO CHELUATBHOCTAM (PU3UKO-TEXHHUUECKOTO MPOQUIIS.

Ha wusydyenne ¢usuku (yrinyOnéHHBIM ypOBEHb) Ha YpPOBHE CpeIHEro ooOmero oOpa3oBaHUS
otBoautcs 340 wacos: B 10 knacce — 170 gacoB (5 yacoB B Heaenmo), B 11 kimacce — 170 wacoB (5 yacoB B
HEJIEIIO).

[Ipemnaraemelii B mporpamMMe Mo (HU3UKE NEpedeHb JAOOPATOPHBIX M MPAKTHUYECKUX padboT
SBIISICTCSI PEKOMEHIOBAaHHBIM, YUUTENb JejaeT BbIOOP MPOBEAEHUS J1a0OPaTOPHBIX pabOT M OMBITOB C
y4ETOM MHIMBUAYAIBHBIX OCOOEHHOCTEH 00YJatOINXCSl.



COJAEPKAHUE OBYYEHUA
10 KJIACC

Paznen 1. HayuHblili MeTOX MO3HAHUSA TPUPO/BI.

®msuka — ¢yHAaMeHTaIbHAass Hayka O mpupojae. HayuHblii MeTOA TO3HAHUS M METOJBI
UCCIIEI0OBAaHUS (PU3NYECKUX SBJICHUH.

DKCIEpUMEHT U TEOpHUs B TpoIIecce Mo3HaHus pupoasl. Habmoaenne u SkcepuMenT B GU3nKe.

CriocoOb1 n3MepeHus: PU3NUECKUX BETUYMH (QHAJIOTOBBIE U IU(POBHIE N3MEPHUTEIbHBIE IPUOOPEI,
KOMITIBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[orpenrHocT M3MepeHn PU3MUECKUX BEINYHH (a0COTIOTHAS U OTHOCUTEINIbHAS).

MonenupoBanue (puU3NUEcKUX SBJIEHUN U MPOLECCOB (MaTepuanbHas TOYKa, aOCOJIOTHO TBEPIOE
TEJ0, UJiealIbHas KUAKOCTh, UJCANIbHBIN ra3, TOUueuHbIN 3apsan). [ 'unoresa. @U3ndecKkuil 3aKOH, TrPaHULIbI
€ro NIpUMEeHUMOCTH. Pu3nYecKast TEOpHsl.

Ponb 1 mecTo ¢u3uku B pOpMUPOBAHUN COBPEMEHHON HAyYHOW KapTHHBI MUPA, B MPAKTUUYECKOU
NEeITeNbHOCTH JIIOIEH.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomul, npaKmuxKym.

W3mepenue cuibl TOKa U HampsDKEHUS B LIETIH MOCTOSIHHOTO TOKa NMPH TOMOINM aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIHHBIX TPUOOPOB.

3HaKOMCTBO ¢ muQpoBoi Jabopatopueit mo ¢uszuke. [Ipumepsr n3mepeHus GU3NIECKUX BETUINH
MIPH MIOMOIIM KOMIIBIOTEPHBIX AATYUKOB.

Paspnen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxeHrne. OTHOCUTEIBHOCTh MEXaHUYECKOTO ABMXKeHuA. Crucrema oTcyéTa.

[Ipsimas 1 oOpaTHas 3aa4u MEXaHUKH.

Paanyc-BexkTop MaTepuaibHON TOUKH, €r0 MPOEKIUK Ha OCU CUCTEMBI KOOpAUHAT. Tpaekropus.

[lepemenienue, CKOPOCTh (CpeHssE CKOPOCTh, MTHOBEHHAs! CKOPOCTh) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIIMU HA OCU CUCTEMBI KOOpAUHAT. CII0)KEHHE NTEPEMELIEHUIN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPAaBHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBJKEHHE. 3aBHUCHUMOCTh KOOPJUHAT,
CKOPOCTH, YCKOPEHUS U MMYTH MaTepUaAIbHON TOYKU OT BPEMEHU U UX IpaUKH.

CBoOoiHOE majieHue. YCcKopeHue cBoOOAHOTO majeHus. JIBukeHue tena, OpoIIeHHOTO MO YriioM
K TOPU30HTY. 3aBUCUMOCTb KOOPJIMHAT, CKOPOCTH M YCKOPEHHSI MaT€pUalIbHOW TOUYKU OT BPEMEHH U HX
rpadukH.

KpuBonuueitHoe paBukeHue. JIBHKeHHME MaTepUalbHOW TOYKM IO OKPY)KHOCTH. YTJoBas |
nuHeitHas ckopocTb. [lepron u yactora obpaimenus. LleHTpocTpemuTensHoe (HOpMaIbHOE), KacaTelbHOE
(TaHreHMAIBHOE) U TIOJTHOE YCKOPEHHE MaTepHaIbHOM TOUKH.

TexHuueckre YCTpOWCTBA M TEXHOJOTMYECKHE IMPOILECChl: CIHUJIOMETP, ABM)KEHUE CHapsIOB,
LENHBbIe, IIecTepEHYaThIe U PEMEHHBIE MTepeladr, CKOPOCTHBIE JTHU(THI.

Hemoncmpauuu.

Mopnenb cucTeMbl OTCUETa, MILTFOCTPALs KHHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

CrniocoObl HccneJ0BaHus IBUKEHUH.

Nnmroctpanyst npefenbHoro nepexoaa U N3MepeHre MTHOBEHHON CKOPOCTH.

IIpeobpa3oBaHue ABUKEHUIN C HCIOIB30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3ayXe U B Pa3peXEHHOM ITPOCTPAHCTBE.

HabGnronenue nBuxeHus tena, OpoIeHHOTo MO/ YoM K TOPU30HTY U TOPU30HTAIIBHO.

HanpaBiieHne cCKopoCTH NpH IBHKEHUU 110 OKPYKHOCTH.

[IpeobpazoBaHue yrioBOi CKOPOCTH B PELyKTOPE.

CpaBHeHue IyTel, TPAEKTOPUH, CKOPOCTEN JABMKEHUS OJHOIO U TOTO K€ Teja B pa3HbIX CUCTEMAaX
OTCY€Ta.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomut, npaKkmuKxym.



N3ydueHne HepaBHOMEPHOTO JBUKEHMS C LIENIbIO OIIPEIEICHUS] MTHOBEHHON CKOPOCTH.

N3mepeHnue ycKOpeHMS IpU NPSIMOJMHEHHOM pPAaBHOYCKOPEHHOM JBWKEHUU 110 HAKIOHHOM
IIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPU PABHOYCKOPEHHOM JIBHKEHUH.

N3mepenue yckopeHHss CBOOOTHOTO TajeHusl (PEKOMEHIIOBAHO UCIOJIb30BaHUE ITHUPPOBOI
naboparopun).

W3ydyenue nBuxKeHHs Tena, OpOLIEHHOrO TOpuU3OHTalnbHO. IIpoBepka rumoTessl 0 MNpsAMO
MIPONOPLUUOHAIBHON 3aBUCHMOCTH MEXAY AATBHOCTBIO MOJIETA U HAYAJILHOM CKOPOCTBIO TEJIa.

N3yuenune nBukeHns Teia 0 OKPYKHOCTH € IOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO.

HccnenoBanue 3aBUCMMOCTH IIEpHOJIa 0OpalieH!s] KOHUYECKOTO MasiTHUKA OT €ro MmapaMeTpoB.

Tema 2. lunamuxa.

IlepBbiii 3akoH Hbrorona. MHepruanbHble cuCTeMBbl OTCY€TA. [IpUHIMII OTHOCUTEIBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA (ONpEAETICHUE, IPUMEPBI).

Macca tena. Cuna. [IpuHIun cyneprnosunmu cui.

Bropoit 3akoH HproTOHa 111 MaTepuabHON TOYKH.

Tperwnit 3akoH HproTOHA /17151 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh IPABUTALIMOHHON U MHEPTHOW MacCCHI.

Cuna TsKECTH. 3aBUCUMOCTH YCKOPEHHUS CBOOOTHOTO TAaJCHHsSI OT BBICOTHI HaJ MOBEPXHOCTHIO
IUTAHEThl U OT reorpaduueckoil mupoTel. JIBrkeHne HeOeCHBIX TNl M UX CIIYTHHKOB. 3akoHbl Kemmepa.
[IepBas kocmMu4eckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tena, IBHKyIIErocs ¢ yCKOPEHHEM.

Cuna tpenusi. Cyxoe Tpenue. Cuiia TpeHUs CKOJbXKEHUS U cuiia TpeHus mokos. Kosddumment
TpeHus. Cuiia CONpOTUBIICHUS NIPU JBM)KEHUU Teja B XKHUJIKOCTU WUJIU ra3e, € 3aBUCUMOCTb OT CKOPOCTH
OTHOCHUTEIIHOTO JBUKEHUS.

Hasnenue. ['mapocrarnueckoe nasienue. Cuia Apxumena.

TexHuueckne  ycTpOMCTBA W TEXHOJOTMYECKHME  IPOLECCHI:  MOAIIMIIHHWKH, JABUKEHHE
HCKYCCTBEHHBIX CIIYTHUKOB.

Hemoncmpayuu.

Habntonenue ABMKEHUS TN B MHEPLHMAIBHBIX U HEMHEPLHUAIBHBIX CUCTEMAaX OTCUETA.

[IpuHUIKII OTHOCUTENIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MAaCChl C OJJMHAKOBBIM YCKOPEHHUEM OTHOCHTEIBHO
HEWHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHEHME paBHOJECHCTBYIOLIEH MPUIOKEHHBIX K TEIy CUJ C MPOU3BEICHUEM MAacChl Tela Ha €ro
YCKOPEHHUE B HHEPLUAIBHOMN CUCTEME OTCUETA.

PaBeHCTBO cuil, BOBHUKAIOIIUX B PE3YJbTaTe B3aUMOJICHCTBUS TEIL.

N3mepenune macc o B3auMOJEICTBUIO.

HesecomocTts.

Bec tena nmpu yckOpeHHOM MOABEME U MAJICHUN.

LlenTpoOekHbIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS TIOKOs, KAUYEHUS U CKOJIb)KEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKkmuKym.

W3mepeHne paBHOICHCTBYIOMIEH CUJI TPU IBUKEHUHU OpycKa 110 HAKJIOHHOM MIOCKOCTH.

IIpoBepka runoTe3pl 0 HE3aBUCUMOCTH BPEMEHH JBM)KEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH Ha
3aJJaHHOE PAcCTOSIHUE OT €r0 MaccChl.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOLIUX B MPYXHHE U PE3UHOBOM 00paslie, OT
ux aedopmarnuu.

W3yueHne NBMKEHUSI CUCTEMBI TeJl, CBA3aHHBIX HUTBIO, IEPEKUHYTON dyepe3 JIErKuii OJIoK.

W3mepenue koddGuIirieHTa TpeHus o BeTMYUHE YriioBoro ko3dduinenta 3aBucumoctu Frp(N).

HccnenoBanue IBMKEHUS OpycKa MO HAKIOHHOM IUIOCKOCTH C MEpeMEHHBIM KO3((HUIIMEHTOM
TPEHHUSL.



N3yuenune nBukeHUs rpy3a Ha Bally C TPEHUEM.
Tema 3. Cmamuxa meépoozo mena.
AbcomotHO TBEpAOE Teno. [locTynaTenbHOe U BpamaTelbHOS IBIKEHUE TBEPAOTO Tena. MoMEHT

CWJIBI OTHOCHUTENIHO Oocu BpaieHus. Ilneuo cuipl. CroxkeHue cui, NPUIOKEHHBIX K TBEPIOMY TeEly.
IlenTp TsKECTH TENA.

VYcnoBust paBHOBECHS TBEPIOIO TeEINA.

YcroitunBoe, HEYCTOMYMBOE, O€3pa3InyHOE PAaBHOBECHE.

TexHnueckue yCTpOHMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: KPOHIUTEWH, CTPOMTEIbHBIM KpaH,
peméryaTble KOHCTPYKIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunael paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnuvie pabomul, npaKkmuxym.

HccnenoBanue ycioBuil paBHOBECHS TBEPAOIO Tella, UMEIOIIETO OCh BPAILIEHUS.

KoncTpynpoBanue KpOHIITEHHOB U PACYET CUJT YIPYTOCTH.

N3yuenne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOIIErO IUIONIA/(b ONIOPHI.

Tema 4. 3axonvl coxpanenusn 6 MmexaHuxe.

Nmmnynec MaTepuanbHOW TOYKM, CHCTEMbl MaTepHalibHbIX ToueK. LleHTp wMmacc cucremsl
MaTepHUaIbHBIX TOUeK. TeopeMa o IBUKEHUH 1IEHTpa Macc.

NMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca Tefa.

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTnBHOE IBIDKEHUE.

MowMmeHT ummysiabca MaTepuanbHON TOukd. lIpencraBieHue o cOXpaHEeHMHM MOMEHTa MMITYJIbCca B
LEHTPAIbHBIX MOJISIX.

PabGoTta cuimbl Ha MajioM W Ha KOHEYHOM TepeMelieHud. [ 'paduyeckoe mpeacTaBieHue padoThI
CHJIBL.

MoniHOCTb CHIIBIL.

Kunerndeckast sHeprusi MarepuaibHOM TOUkH. TeopemMa 00 M3MEHEHHWH KHHETHYECKOW SHEPTruu
MaTepuaIbHON TOUKH.

[loTeHunanpHble U HENOTEHIMANbHbIE CUIbL. [loTeHumanbHaa sHeprud. lloTeHnmanbHas 3Heprus
yrapyro nedhopMUpoBaHHOU MpyxuHbL. [loTeHanbHas 3Heprust Tena B OJHOPOJHOM I'PABUTALMOHHOM
nosie. [loTeHnnanbHas SHEpPrus Tejia B TPAaBUTAMOHHOM TI0JIE€ OJTHOPOJIHOTO IIapa (BHYTPH U BHE ILApa).
Bropas kocmuueckas ckopocTb. TpeThsi KOCMUYECKast CKOPOCTb.

CBs13b pabOTHI HEMTOTEHIIUATIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPIHH CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUU.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

VpaBHenue bepHymuM g UACATBHOW JKUJIKOCTH Kak CJEJICTBHE 3aKOHA COXPAHEHHS
MEXaHUYECKOM IHEPTHUU.

TexHnueckre yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLECCHI: JBW)KEHHE PAaKET, BOJOMET, KOIEp,
MPYKUHHBINA MTUCTOJNET, TUPOCKOT, (PUTYpHOE KaTaHHE Ha KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

N3mepenne MOITHOCTH CHJIBI.

V3MeHeHue sHepruu Tesa Mpyu COBEPIIEHUH paboThI.

B3anMHuble npeBpalleHusi KHHETUYECKON M MOTEHIUAIbHON 3HEepruil Npu JEHCTBUU HA TEJO CUJIBI
TSKECTH U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHepruy Py CBOOOTHOM Ha/ICHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomut, npaKkmuKxym.

N3mepenue uMmmyibca Tesna no TOpMO3HOMY IyTH.



W3MepeHne Cuitbl TSIru, CKOPOCTH MOJIENHN SJICKTPOMOOHIIS K MOIITHOCTH CUJIBI TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJILCOM CHJIBL.

HccenenoBanue coxpaHeHUs: UMITYJIbCA IIPU YIIPYTOM B3aUMOJICHCTBUM.

N3mepeHne KNHETUYECKON SHEPTUH Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHUS TOTEHIIMAIBHOM SHEPruy NMPYKUHBI ¢ pabOTON CHIIBI TPEHUSL.

Omnpenenenne pabOThI CHIIBI TPEHUS PU IBUKCHUH TeJla 10 HAKJIOHHOW TIOCKOCTH.

Paznen 3. MoJiekyasipuas ¢pu3nka 4 TEPMOAMHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYUECKOU MeopULL.

OcHOBHbIE MOJOXKEHUS MOJIEKYIsIpHO-KuHeTnuecko Teopun (MKT), ux onbiTHOe 060CHOBaHUE.
Huddysus. BpoyHoBckoe nBmwkeHue. XapakTep IBH)KCHHS W B3aUMOJICWCTBUS YacTUI[ BEHIECTBA.
Mopnenu cTpoeHus Ta30B, KUAKOCTEH U TBEPABIX TeJl U OOBSICHEHUE CBOICTB BEILIECTBA HA OCHOBE 3THUX
Moeneit. Macca u pa3mepsl MoJiekyi (atoMmoB). KonmuectBo Bemiecta. [locTosiHHas ABoraapo.

TennoBoe paBHOBecue. TemriepaTypa u criocoObl e€ usmepenust. [llkana remnepatyp Llenscusi.

Mogenp wnaeanbHOro rasa B MOJEKYJISIPHO-KMHETMYECKOM TEOPHHM: YacTULBI ra3a JBHKYTCS
XA0THYECKH U HE B3aUMOJECHCTBYIOT APYT C IPYrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOcoiifoTHasi Temmeparypa (Ikana
temreparyp KenbBuna). 3akon JlansToHa. M3ompoiecchl B naealbHOM Ta3e C MOCTOSIHHBIM KOJIMYECTBOM
BelecTna. [ paduueckoe npeacrapieHne U30MpPOIIECCOB: U30TEpMa, U30X0pa, H3o0apa.

CBsA3p MEXIy OABICHUEM M CpEIHEH KHUHETUYECKOW SHEpruerd MOCTYMAaTeIbHOTO TEIIOBOTO
JBUKEHHUSI MOJIEKYJ HJEaIbHOTO Ta3a (OCHOBHOE YpaBHEHHE MOJIEKYJISPHO-KHHETUYECKOW TEOpHH
UJICATHHOTO Ta3a).

CBsi3p aOCOJIIOTHOM TeMIIepaTypbl TEPMOJUHAMHYECKOW CHUCTEMBI CO CpeJHEH KHHETHYECKOM
SHEPrUey MOCTYNATEeNIbHOTO TEIUIOBOTO JBUKEHUS €€ YacTHII.

Texnuyeckne yCTpONCTBA M TEXHOJOTMYECKHE IPOLECCHl: TEPMOMETpP, OapoMeTp, MOIydeHHe
HaHOMAaTepHuasoB.

Hemoncmpayuu.

Mopenu 1BUKEHHS YaCTUL BEIIECTBA.

Monenb OpOyHOBCKOTO JIBUKEHHUSI.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOTO JIBUYKEHUSI.

Judbdy3ust sKkuaKocTe.

Monens onbita LlTepHa.

[IpuTsikeHne MoeKyII.

Mogenu KpUCTAIIIMYECKUX PEIIETOK.

Habmonenue u viccneoBanue U30MpoIIecCOB.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

HccnenoBanue mpoiiecca ycTaHOBJICHHS TEINIOBOIO PAaBHOBECHSI MPU TEINIOOOMEHE MEKy ropsyeit
U XOJIOHOM BOJIOH.

W3ydyeHne  M30TEpMHUYECKOTO  Mpolecca  (PEKOMEHJOBAHO  HCIOJB30BaHHE  IU(PPOBOI
1a00paTOPHH).

N3yyenue n30X0pHOro mporecca.

N3yuenne n3obapHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSHUS.

Tema 2. Tepmoounamuka. Tennosvie mauiunboi.

Tepmomunamuueckas (TJ]) cuctema. 3agaHue BHEIIHUX YCIOBUM s TEPMOAMHAMHYECKOM
cucTeMbl. BHelHNe U BHyTpeHHME napaMeTpbl. [lapaMeTpsl TepMOIMHAMUYECKON CUCTEMBI KaK CpEeIHUE
3HAUEHUS BEJIMYUH, ONMCBIBAIOIINX €€ COCTOSIHUE HA MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawamo TtepMoauHaMuku. CaMONpOM3BOJIbBHAS —peElaKkcauus TEePMOJMHAMUYECKON
CUCTEMBI K TEIJIOBOMY PABHOBECHIO.

Mopnenps uaealbHOTO ra3a B TEPMOJMHAMHKE — CHCTEMa YpaBHEHMI: ypaBHeHuEe MeHpeneeBa—
KnaneiipoHa u BelpaXeHHE U1 BHYTPEHHEW DHEPrUM. YCIOBUS MPUMEHUMOCTU 3TOM MOJENU: HHU3Kas



KOHLIEHTpAllMsl 4acTULl, BBICOKUE TEMIIEpaTypbl. BelpaxkeHue Uil BHYTPEHHEN SHEPrUU OJJHOATOMHOIO
UJIEAIbHOTO Tas3a.

KBa3ucraTuuecknue u HECTaTUUECKUE TIPOLIECCHI.

OneMeHTapHas paboTa B TepMOAMHAMUKE. Brrumcienue paboTel mo rpaduky mnpouecca Ha pV-
yarpamme.

Temnonepenaua kak cnocod U3MEHEHMsI BHYTPEHHEW SHEPruu TEPMOAMHAMMUYECKOM cHCTEMBI 0€3
coBepuieHus padoTel. KoHBeK1Ms, TEIIONPOBOIHOCTD, U3JIyYEHUE.

KonunuectBo TemnoTsl. TemnoéMkocTh Tena. YaenpHas M MOJSIpHas TEIJIOEMKOCTH BELIECTBA.
VpaBHenue Maitepa. YpaenpHas TEIUIOTa CrOpaHWs TOIUIMBA. Pacuér KoJM4ecTBa TEIJIOTHI IIPHU
terionepenaye. [lonstie 06 aguadatHoM mpoiecce.

[lepBrlii 3aK0H TepMOIMHAMUKU. BHyTpeHHss sHeprus. KoauuecTBo TEmioTel U paboTa Kak Mephl
W3MEHEHUs BHYTPEHHEH 3HEPTUU TEPMOAMHAMUYECKON CUCTEMBI.

Bropoii 3akoH TepMOJMHAMUKU JJIi PAaBHOBECHBIX IPOIIECCOB: YEpe3 3aJaHHOE PaBHOBECHOE
COCTOSIHUE TEPMOJUHAMHUYECKOW CHUCTEMBl TPOXOJUT E€IUHCTBEHHas ajuabara. AOCOJIIOTHas
TeMIeparypa.

Bropoii 3aKk0H TepMOJMHAMUKH JJI1 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXHO MEpPEeAaTh TEIIOTY
oT OoJyiee XojogHoro Ttena K Oojee Harperomy 0e3 kommeHcauuu (Knaysmyc). HeoGpatumocTs
MIPUPOIHBIX MTPOLIECCOB.

[Tpuniumne! gerictBus TermmoBbix mamuH. KIT/I.

MakcumanbHoe 3Hauenue KII. [{ukn Kapno.

DKOJIOTUYECKHE aCHeKThl HCIOJb30BaHUS TEIUIOBBIX JABurareneil. TemnoBoe 3arps3HeHue
OKpYXKaroIllenl Cpeibl.

Texnuueckne ycTpoicTBa M TEXHOJIOTMUYECKHE TMPOLIECCHI: XOJOAWJIBHUK, KOHJUIIMOHED,
IU3ENbHBIA M KapOIOpAaTOPHBIA JABUTaTeIM, MapoBas TypOMHA, MOJIy4EHHE CBEPXHM3KUX TEMIIEpatryp,
YTWIN3ALHA  «TEIUIOBBIX»  OTXOJOB €  HCIOJIB30BAHMEM  TEIUIOBOIO  HACOCA,  YTHIM3ALHA
OMOOPraHNYECKOTO TOIUIMBA JUI BEIPAOOTKH «TETJIOBON» U 3JIEKTPOIHEPTHUH.

Hemoncmpayuu.

M3MeHeHue TeMneparypsl Ipy ainadaTH4eCKOM paclIupEeHHUH.

Bo3snymHoe orauso.

CpaBHEHHE yAEIBHBIX TEINIOEMKOCTEH BELIECTB.

CrniocoObl U3MEHEHUS BHYTPEHHEH SHEpruH.

HccnenoBanue aquabaTHoro mnporecca.

KoMIiproTepHbIe MOJIEIN TEMJIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadopamopnvie pabomut, npaKmuKym.

W3mepenue ynenpbHON TENI0EMKOCTH.

HccnenoBanue nporecca OCTbIBaHUS BEILIECTBA.

HccnenoBanue aauabaTHoro mnporecca.

W3ydyeHne B3auMOCBS3HM DHEPIUU MEXMOJIEKYIIPHOTO B3aUMOACUCTBUS U TEMIIEPATYPhl KUIICHUS
JKUIIKOCTEM.

Tema 3. Azpecammuvie cocmoanun eeujecmea. Dazoevie nepexoovl.

ITapooGpazoBanue u KoHAeHcaus. VicnapeHue u kunenue. Y aeabHas TerioTa napooopa3oBaHusl.

Haceliennele 1 HeHacbllleHHbIE Tapbl. KauecTBeHHas 3aBUCHMOCTb IUIOTHOCTH M JIaBJICHHUS
HACBHIIIEHHOTO Mapa OT TeMIIEPaTypbl, X HE3aBUCUMOCTh OT 00bEMa HACBHIIEHHOTO Mapa. 3aBUCUMOCTh
TEMIIEpPAaTypbl KUIIEHUS OT JAABJICHUS B XKUIKOCTH.

BrnaxxHocTb Bo3ayxa. AGCOIIOTHAs U OTHOCUTEIbHAS BIAKHOCTb.

Teépnoe Ttemo. Kpucrammmyeckue u amop¢Hble Tena. AHHM30TPONUS CBOWCTB KPHCTAJUIOB.
[InaBnenue u kpucTayuIM3anus. Y aenbHas TeroTa riasneHus. Cyonumarus.

Hedopmarnuu tBEpHOTO Tena. Pactsbkenue u cxarue. Cnsur. Monyns Onra. Ilpenen ympyrux
negopmaruii.



TennoBoe pacmupeHue SKUIAKOCTEH M TBEPIABIX Tel, OO0BEMHOE M JIMHEWHOE paclIupeHue.
AHTapMOHU3M TETUIOBBIX KOJICOAHMI YaCTHUI[ BEIIECTBA KaK MPHYMHA TEIUIOBOTO PACIIUPEHUS Tell (Ha
KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanme SHEPTHH B (PA30BBIX MEPEXOAAX.

VYpaBHeHUE TEIUIOBOTO OajiaHca.

[ToBepxHnocTHOE HaTsKeHHE. Koa(h(DUIIMEHT MOBEPXHOCTHOTO HATSDKCHUS. KanmsipHbIe SBICHHUSL.
JlaBiieHME 1O UCKPUBJIEHHON MOBEPXHOCTHIO kuaKocTu. Dopmyna Jlammaca.

TexHuueckre yYCTPOMCTBA M TEXHOJOTMYECKUE TMPOIECCHI: JKUJIKHE KPHUCTAIIbI, COBPEMEHHBIC
MaTepuabl.

Jemoncmpayuu.

TennoBoe pacmmpeHue.

CBoiiCTBa HACBIIIIEHHBIX MTAPOB.

Kunenne. Kunenue npu noHW>KEHHOM JaBJICHHUH.

N3mepenue cuitbl MOBEPXHOCTHOTO HATSKEHUSI.

OMBITHI ¢ MBUTBHBIMHU THIEHKAMH.

CmauuBaHmue.

Kanwmnspusie siBneHust.

Mopenu HeHbIOTOHOBCKOM JKHIKOCTH.

CriocoOb1 U3MEPEHUS BIAKHOCTH.

HccnenoBanue HarpeBaHus U MUIABJICHHS KPUCTATHYECKOTO BEIIECTBA.

Buner nedopmannii.

Hab6nronenune mansix aedopmariuii.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3ydeHune 3akOHOMEPHOCTEN UCTTapEHUS )KUIKOCTEH.

N3Mepenne yaenbHOM TEMIOThI IJIaBJICHUS JIba.

M3ydeHune CBOMCTB HACHIIICHHBIX MTAPOB.

N3mepenue abCcoOTHON BIaKHOCTU BO3lyXa U OLEHKA MAcChl apoB B MOMEIIEHUU.

N3mepenune koa¢pGuineHTa moBepXHOCTHOTO HATHKECHUS.

N3mepenne moayns FOnra.

HccnenoBanue 3aBucuMocTu AeQopMaui pe3nHOBOro 00pasiia OT MPHIOKEHHOM K HEMY CHJIBI.

Pa3znen 4. DiiekTpoauHaMuKa.

Tema 1. Inekmpuueckoe no.e.

DnexTpu3aiys Ten U e€ MPOsIBICHUS. DIIEKTPUUEeCKUi 3aps. JIBa BuUa 3JEKTPUUECKUX 3apsioB.
[IpoBOMHUKH, IUANIEKTPUKA M MOJYNPOBOJAHHUKH. ODJIEMEHTAPHBIA AIIEKTPUYECKUM 3apsa. 3aKkoH
COXPaHEHUS NEKTPUYECKOTO 3aps/a.

B3aumopeiictBue 3apsinoB. Toueunsie 3apsabl. 3akoH KynoHa.

Dnektpuyeckoe nose. Ero neiicTBre Ha 31eKTPUUECKUE 3apsi/Ibl.

Hanpsx€HHOCTh 2nekTpudeckoro nosis. [IpoGubiit 3aps. JInHuu HanpsyKEHHOCTH ANEKTPUIECKOTO
nojs. OZHOPOIHOE IIEKTPUUYECKOE TOJIE.

[loTeHUManbHOCTh  BJIEKTPOCTATUYECKOTO TMOJs. Pa3HOCTP MOTEHIIMAJIOB W HaIpsKEHUE.
[loTreHumanpHas 3Heprus 3apsjaa B dJIEKTPOCTATUYECKOM moJje. [loTeHman 31eKTpocTaTuHuecKoro moJis.
CBsi3p  HampsHKEHHOCTH TOJSI U Pa3HOCTH TOTEHIMAIOB JUISL  AIEKTPOCTATHYECKOTo Moy (Kak
OJIHOPOJIHOTO, TaK U HEOJHOPOIHOTO).

[IpuHUUI Cyneprno3uIuu SIEKTPUYECKUX MTOIEH.

[Tone Toueunoro 3apsiga. [lone paBHOMepHO 3apspkeHHOM cdepbl. [lone paBHOMEPHO 3apsKEHHOTO
mo o0bémy mmapa. [lojme paBHOMEpHO 3apsbkeHHOM OeckoHeuHO# mockocTu. KapTuHbl JTHUHUN
HaIpsHKEHHOCTHU 3TUX MOJIEW U SKBUIIOTEHIIMAIBHBIX ITOBEPXHOCTEH.

[IpoBOAHMKY B 3INEKTPOCTATUUECKOM M0JI€. Y CIIOBUE PABHOBECHS 3apsiIOB.

JIMBIIEKTPUKH B 3JIEKTPOCTATUYECKOM M0JIe. J{uanexTpuieckas MpoOHUIIAaEMOCTh BEIIECTBA.

Konnencarop. DneKkTpo€MKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTh INIOCKOTO KOHJIEHCATOPA.



[TapannensHo€ coenuHeHne KoHieHcaTopoB. [locnenoBarenbHOE COETMHEHNE KOHIEHCATOPOB.

DHeprusi 3apsyKeHHOTO KOHJIEHCATOPA.

JIBr>KEHME 3apsKEHHOM YaCTULIBI B OJTHOPOJHOM 3JIEKTPUYECKOM TIOJIE.

TexHuueckne YCTPOMCTBA M  TEXHOJOTMYECKHE IMPOIECCHI:  AJIEKTPOCKOI, BIIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alIUTa, 3a3€MJICHHE AIIEKTPOIIPUOOPOB, KOHACHCATOPHI, TeHepaTop Ban ae ['paada.

Jemoncmpayuu.

YCTpOUCTBO M IPUHLUIT JEUCTBUSA JJIEKTPOMETPA.

DIEKTPUYECKOE T0JIE 3aPSHKCHHBIX IIIAPUKOB.

DNEeKTPUYECKOE T0JIE IBYX 3apsKCHHBIX TUIACTHH.

Monens anekTpocraTudeckoro reaeparopa (Ban ne I'paada).

[IpoBOAHMKH B 3IEKTPUYECKOM IOJIE.

DNeKTpoCTaTUYECKas 3alluTa.

YCTpoicTBO M ACMCTBHE KOHJAEHCATOPA MOCTOSIHHOW M IEPEMEHHON EMKOCTH.

3aBUCUMOCTD JIEKTPOEMKOCTH TUIOCKOTO KOHACHCATOPA OT TUIOMIAN TIJIACTHH, PACCTOSIHUSI MEXTY
HUMH U TUIJICKTPUIECKOMN MPOHUIIAEMOCTH.

DHeprusi MEKTPUIECKOT0 TOJIs 3apsSXKEHHOTO KOHJEHCaTopa.

3apsaka U pa3psKa KOHACHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nabopamopnusie pabomuot, npaxmuxKym.

OreHka CHJI B3auMOICHCTBUS 3apsyKEHHBIX TEJT.

HaGnrogenune mnpeBpamieHus SHEPTHHM  3apsHKEHHOTO KOHJEHCATOpa B JHEPTHIO  W3IIyUEHUS
CBETO/INO/1A.

N3yuenune mpoTekaHus ToKa B LIETH, COACPKAIIEH KOHACHCATOP.

Pacnipenenenrie pa3HOCTH TOTEHIHMAIOB (HANpPsHKEHUsI) TIPU MOCIEAOBATEIHPHOM COCIUHEHUHU
KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHACHCATOPA Ye€pe3 PE3UCTOP.

Tema 2. Ilocmoannslil IneKmpuyecKuil mok.

Cuna Toka. [IoCTOSHHBIN TOK.

VYcroBus CyliecTBOBaHUS MOCTOSIHHOTO 3JIEKTpUUeckoro Toka. Mcrtounuku toka. Hanpsokenue U n
S/C é.

3akod OMa 151 ydacTKa Lenu.

DIEeKTpUYECKOE CONPOTUBIIEHHE. 3aBUCUMOCTh COMPOTUBIICHUS OJHOPOJHOIO MPOBOJHMKA OT €r0
JUIMHBI U IJIOLAU ONEPEYHOTO CEYEHHUS. Y IEIbHOE CONPOTUBIICHUE BEIIECTBA.

[locnenoBarenbHOe,  HapajyieIbHOE,  CMEIIAHHOE  COEJUHEHHWE  IPOBOJHMKOB.  Pacuér
pa3BeTBIEHHBIX deKTpuueckux uene. [Ipasmia Kupxroda.

PaGora snexrpuyeckoro Toka. 3akoH J[xoyna—Jlenma.

MouHOCTb 37EKTPUYECKOTO TOKA. TernoBast MOUTHOCTb, BbIJEsIEMAsi HA PE3UCTOPE.

O/IC u BHyTpeHHee COMPOTHBIICHWE MCTOYHHMKA ToKa. 3akoH Oma uid TOJHOW (3aMKHYTO)
ANEKTPUYECKOM 1enu. MomHOCTh UICTOUHUKA TOKa. KopoTkoe 3aMbIkaHue.

KonneHcarop B ienu NOCTOSIHHOTO TOKa.

TexHnueckre yCTpONCTBa W TEXHOJOTUYECKHUE IPOLIECCHl: aMIIEPMETP, BOJBTMETP, PEOCTarT,
CYETUHK DIIEKTPUYECKON DHEPTUM.

Jemoncmpayuu.

N3mepeHune cuibl TOKa U HAPSHKEHUS.

HccnegoBanue 3aBUCUMOCTU CWIIBI TOKAa OT HAIpPSKEHUs JJI1 PE3UCTOPA, JIaMIlbl HAKaJIUBaHUSA U
CBETOMO/1a.

3aBUCUMOCTb CONPOTUBJICHUS IIMIIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IJIOMIATN TOTEPEYHOTO
CEYEHMS U MaTepHaa.

HccnegoBanue 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIIEHUS MTPU IOCTOSIHHOM HaIpsiKEHUU.

[Ipsmoe wusmepenne IJIC. KopoTkoe 3amblkaHHWE TalbBaHMYECKOIO JJIEMEHTAa U OLIEHKA
BHYTPEHHETO CONPOTUBIICHUS.



CrniocoObl coemHeHNUs UCTOYHUKOB ToKa, DJIC Oarapeit.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEKY IIOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

HccnenoBanue cMEIaHHOTO COEIMHEHUS] PE3UCTOPOB.

N3mepenue yaeapHOTro CONPOTUBIIEHHS IPOBOIHUKOB.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA OT HAIIPSDKEHUS JUIs JIaMITbl HAKJIUBaHMSL.

YBenuueHue npejena u3MEpeHus amnepmeTpa (BoJIbTMETPA).

N3mepenue 3/1C 1 BHYTpEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

Uccnenosanue 3aBucumoctd IJIC rajpBaHUYECKOrO 3JEMEHTa OT BPEMEHH IMpU KOPOTKOM
3aMbIKaHUH.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKY IOJIOCAMU UCTOYHUKA TOKA OT CHUJIbI TOKA B LIETIH.

HccnenoBanue 3aBUCMMOCTH 0JIE3HON MOITHOCTU UCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunsix cpeoax.

DnekTpuyeckass MPOBOJUMOCTb pPAa3IMYHBIX BEHIECTB. OJIEKTPOHHAs IPOBOJUMOCTh TBEPABIX
METaJJIOB. 3aBUCUMOCTb COTIPOTUBJIEHUS METAJIJIOB OT TeMIiepatrypbl. CBEpXIIPOBOJUMOCTb.

DnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAas U MpUMeECHasi MPOBOIUMOCTh MOJIYIPOBOIHUKOB. CBoiicTBa p—N-
nepexona. [lorympoBo1HUKOBBIE TPHOOPHI.

DJIEKTPUYECKHIT TOK B AJEKTPOJUTAX. DJIEKTPOIUTHUYECKAS NUCCOLMALUS. DJIEKTPOJN3. 3aKOHBI
@apanes U1 JIIEKTPOIU3A.

OnekTpuyeckni TOK B razax. CaMoCTOSTENbHBIA M HECAMOCTOSATENBHBIN pa3ps. Pa3nuunbie THIIbI
CaMOCTOSTENBHOTO paspsana. Mosnus. [Tnazma.

Texnuueckue ycTpoHCTBAa M MPAKTUYECKOE NMPUMEHEHME: ra3opa3psIHbIE JaMIlbl, 3JIEKTPOHHO-
JTy4yeBasi TpyOKa, IOJYIPOBOIHUKOBBIE IPUOOPHI: AUO, TPAH3UCTOP, POTOANO, CBETOIMO/I, TaJbBaHUKA,
pabuHUpPOBaHNE ME/IU, BbIIJIABKA aTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHNS METAJIIIOB OT TEMITEPATYPHI.

[IpoBOAMMOCTB JEKTPOJIUTOB.

3akoHbI eKTpon3a Papajes.

HckpoBoii pa3psaa 1 NpOBOAUMOCTb BO3AYXa.

CpaBHEHME IPOBOIUMOCTH METAJIJIOB U TOJYIIPOBOJHUKOB.

OnHOCTOPOHHSS TPOBOUMOCTD AUO/A.

Yuenuueckuit sxkcnepumenm, nadopamopuvie pabomot, npaKmuKym.

Habmonenue snextpomunsa.

N3mepenue 3apsiga 0THOBAJIEHTHOIO UOHA.

HccnepoBanue 3aBUCUMOCTH COITPOTHUBIICHHS] TEPMOPEZUCTOPA OT TEMIIEPATYPhI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKH IUOJA.

Du3nvecKnii MPaAKTUKYM.

CriocoObl  u3MepeHuss (U3NYECKUX BEIWYMH C HUCIHOJIb30BAHMEM aHAJIOTOBBIX M IU(POBBIX
U3MEPUTENbHBIX MPUOOPOB M KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM. AOCOIIOTHBIE M OTHOCUTEIbHbBIE
MOTPELIHOCTH U3MEpEeHUH Qu3ndeckux BennuuH. OleHKa rpaHuIl MOTPENIHOCTEH.

IIpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEOBAHUN 3aBUCUMOCTEH (PU3MUECKUX BEIHYUH,
IpOBEpKa TMPEAJOKEHHbIX Tunore3 (BbIOOp W3 paboOT, OMUCAaHHBIX B TEMaTHYECKUX pasfenax
«Y4YeHNYECKU SKCIIEPUMEHT, JJAOOPAaTOPHBIE pAOOThI, MPAKTHKYM).

MesknpeaMeTHbie CBA3H.

W3yuenne kypca ¢usuku yriyoiaéHHoro ypoBHsS B 10 Kkiacce OCYIIECTBISETCS € YyUETOM
COoJIepKaTeIbHBIX MEXKIPEIMETHBIX CBS3€H ¢ KypcaMu MaTeMaTUKH, OMOJIOTMH, XUMHH, reorpaduu u
TEXHOJIOT M.

Mesicnpeomemmuovie ROHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 0006 HAYYHO20 NOZHAHUA: SBICHUE,
Hay4HbI (akT, runoresa, (QuU3MUEcKas BeIWYMHA, 3aKOH, TEOpHs, HaOJIOJCHUE, HKCIIEPHUMEHT,



MOJICIUPOBAHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH M3MEPEHUN, U3MEpUTENIbHBIE MPUOOPHI, U(PpOBast
naboparopus.

Mamemamuka: peuieHue CUCTeMbl ypaBHeHHH. JIuneitHass QyHkums, napaboja, rumepoosa, ux
rpaduku U cBoiictBa. Tpuronomerpuueckue (GpyHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. BEKTOPHI M MX MPOEKIMH HAa OCH KOOPIUHAT, CJIOKEHHE BEKTOPOB.

Buonocua: mexanndeckoe IBIKEHHE B JKMBOU mpupoe, nupy3us, 0cMOC, TeII000MeH JKUBBIX
OpPraHu3MOB, TEIIJIOBOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl, YTHIH3ausd OMOOPraHNYECKOTO TOTUINBA JUIS
BBIPA0OTKH «TEIUIOBOM» W 3JEKTPOSHEPTHH, TOBEPXHOCTHOE HATSHKCHHWE M KAIMWUISPHBIC SBICHUS B
MPUPOJIE, HIIEKTPUUYECKHE SBICHUS B )KHBOH IPHPOIE.

Xumusa: JUCKPETHOE CTPOCHUE BEIIECTBA, CTPOEHHWE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBa,
MOJIIpHAsl Macca, MOJy4YeHne HaHOMATEepPHAJIOB, TEIUIOBBIE CBOMCTBA TBEPIBIX TEIN, XKHUIKOCTEH U Ta30B,
KHUJIKAE KPHUCTAJUIBI, JJIEKTPHUECKHE CBOWCTBA METAJIOB, JJIEKTPOJUTHYECKAs JIUCCOLMAIINSA,
rajibBaHUKa, HJIEKTPOHHAST MUKPOCKOTIHSL.

T'eocpagpua: BnaxXHOCTh BO3/1yXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnonozusa: mnpeoOpa3oBaHUE IBWKEHUH C WCIIOJB30BAaHHEM MEXaHH3MOB, YYET CYXOTO W
KHUJIKOTO TPEHUST B TEXHHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHIITEHH, pemérdarbie KOHCTPYKIUH),
WCTIOJIb30BAHNE 3aKOHOB COXPAHEHUS! MEXaHWKH B TEXHUKE (TMPOCKOT, BOJAOMET W JPYTHE), ABHTATEIb
BHYTPEHHETO CrOpaHWs, NapoBas TypOWHA, OBITOBOM XOJIOJAWIBHUK, KOHAWUIIMOHEDP, TEXHOJIOTUH
MOJydCHUsI COBPEMEHHBIX MaTepUaloB, B TOM 4YHCIE HAaHOMATEPHUAIOB, W HAHOTEXHOJIOTHH,
ANIEKTPOCTaTUYECKas 3aIuTa, 3a3eMIIeHHe ANIEKTPONPHOOPOB, ra3opaspsiIHbIe JIAMITBL,
MOJTyITPOBOTHUKOBBIE TIPUOOPHI, TaThBAaHUKA.

11 KJIACC

Pasznen 4. DiiekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3anmopeiicTBie NMOCTOSIHHBIX MAarHWTOB M MPOBOJHHMKOB C TOKOM. MarHutHoe moje. Bekrop
MarHUTHOM MHAYKUUH. [[puHINI Cyneprno3ullny MarHuTHEIX noJjiel. JIMHUY MarHUTHOM MHTYKIIUH.

MarsuTtHoe MoJie TTPOBOJHUKA C TOKOM (MPSMOTO TMPOBOJHUKA, KATYIIKH U KPYrOBOTO BHUTKA).
OnbIT DpcTena.

Cuna Amriepa, €€ HanpaBJIE€HUE U MOTYJIb.

Cuna JlopeHia, e€ HampaBlIeHME W MOAYJb. [[BMKeHHE 3apsHKEHHOM 4YacTUIBI B OJHOPOHOM
MarHutHoM noJie. Pabota cuiel Jlopenma.

MaruuTHO€ 10Jie B BelecTBe. @eppoMarHeTUKH, napa- U JuaMarHeTHKU.

TexHnueckre ycTpoHMCTBAa M TEXHOJIOTMUECKHE IMPOLIECChl: MPUMEHEHUE MOCTOSIHHBIX MarHUTOB,
AJIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP, FNEKTPOABUraTENb SIKOOU, YCKOPUTENTHU dJIEMEHTAPHBIX YaCTHII.

Hemoncmpauuu.

Kaptuna nuHMi MHAYKIWA MarHATHOTO TOJS TOJIOCOBOTO M MOJKOBOOOPA3HOIO MOCTOSIHHBIX
MAarHuTOB.

Kaprtuna nuHUN MarHUTHOM HMHAYKUMU TOJS JUIMHHOTO MPSMOrO MPOBOJHHUKA U 3aMKHYTOTO
KOJIBLIEBOTO MPOBOJAHUKA, KATYIIIKU C TOKOM.

B3aumopeiicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

Habnronenue ABMKEHUS MTydKa JIEKTPOHOB B MATHUTHOM TIOJIE.

[TpuHIMT AEHCTBUS NMEKTPOU3ZMEPUTENIBHOTO TPUOOPA MArHUTOSIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nadbopamopmusvie pabomot, npaKmMuKym.

HccnenoBanrne MarHUTHOTO TOJISl TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOCTB (heppoMarHeTHKOB.

WccnenoBanue AeCTBUS MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM.



N3mepenue cuiibl AMmepa.

N3yuenune 3aBUCUMOCTH CHIIBI AMIIEpa OT CUJIBI TOKA.

Ornpeenenre MAarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUS CUJIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKyuUs.

SIBneHue 3neKTpoMarHUTHOM MHAYKUMHU. [1oTOK BekTOpa MarHUTHOM MHAYKUMH. DJ{C MHIyKIMH.
3aKkoH 31eKTpoMarHuTHoi uHaykuuu dapanes. Buxpesoe snexrpuueckoe nojue. Toxku Dyko.

O/J1C uHAYKIIUKA B TPOBOJHUKE, TBIKYIIEMCS B OJIHOPOIHOM MAarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NunykruBHOCTh. KaTyllika WHIYKTUBHOCTH B 1€MW MOCTOSTHHOTO TOKa. SIBJIEHME CaMOWHIYKIIHH.
O/1C camouHAYKIIUH.

DHeprusi MarHuTHOTO TOJIsl KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckne ycTporuCTBa M TEXHOJIOTHYECKUE MPOIIECCH: HHAYKIIMOHHAS TI€4b, COJICHOM/ I, 3aIlUTa
OT DJIEKTPU3AINH TEJI TIPH JABMKCHUU B MATHUTHOM T10JI€ 3€MJTH.

Jemoncmpayuu.

HaGnronenue siBieHust 2IeKTPOMAarHUTHOM MHTYKIIAH.

Uccnenosanue 3apucumoct I1C MHIYKIIMU OT CKOPOCTH U3MEHEHHSI MarHUTHOTO TMOTOKA.

[IpaBuio Jlenna.

[Tamenne MmarauTa B aTlOMAHHEBOM (METHOM) TpyOe.

SIBrieHNE CAaMOMHIYKIINH.

Uccnenosanue 3aBucumocty IJ{C caMOMHIYKIIMU OT CKOPOCTH U3MEHEHUS CHIIBI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nadbopamopusvie pabGomot, npAKMUKym.

UccnenoBanue sIBIEHUS SIEKTPOMArHUTHOW WHIYKITHH.

Onpenenenre MHAYKIIMA BUXPEBOTO MAarHUTHOTO TTOJIS.

HccnenoBanue siBICHUS CAMOUHIYKIIAH.

COopka MoAeNH IEKTPOMArHUTHOTO TeHEpaTopa.

Paznen 5. Kojiebanusi ¥ BOJIHBI.

Tema 1. Mexanuueckue xoneboanus.

KoneobarensHas cucrema. CBOOOIHBIE KOJIEOAHNUS.

l'apmonnueckne kosebanus. KuHemaTnyeckoe W JIMHAMHUYECKOE OIMMCAHHWE. DHEPreTHYeCcKoe
omucaHue (3aKOH COXpaHEHHUS MEXaHUYECKOW »JHepruu). BbBIBOJ JMHAMHUYECKOTO  OIHMCAHHS
rapMOHHMYECKHX KOJICOaHUH U3 UX SHEPTETHIECKOTO U KHHEMATHYECKOTO OIMCAHMS.

AMmmiutyna u  ($aza konebanui. CBsi3b aMIUIMTYABl KOJEOAHWUN MCXOJAHOW BEIUYMHBI C
aMILTUTYIaMU KoJieOaHUH €€ CKOPOCTH U YCKOPEHHS.

Ilepuon wm yacrora koneOanuii. I[lepmon Manbix CBOOOAHBIX KOJICOAHHMH MaTEMaTHYECKOTO
MasTHuKa. [leproa cBOOOTHBIX KOJEOaHU MTPYKMHHOTO MasiTHUKA.

[TonsiTre o 3aTyxatonux konedanusx. Beinyxaennsie konedanus. Pesonanc. Pesonancunas kpuBasi.
Brnusinue 3aTyxaHus Ha BUJI PE30HAHCHOUM KpUBOH. ABTOKOJIeOaHUSI.

TexHuueckre ycTpoiCTBa U TEXHOJIOTHYECKUE MTPOLIECCHI: METPOHOM, Yachl, Kauesld, My3bIKaJbHbIE
WHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch Koae0aTeIbHOTO IBUKCHHUS.

Habnronenue He3aBUCHMOCTH TEpPHOJIa MaJIbIX KOJICOaHU Tpy3a Ha HUTU OT aMIUTUTY/IBI.

HccnenoBanue 3aTyxammUX KoleOaHWM M 3aBUCMMOCTH TEpHOJa CBOOOJHBIX KojeOaHUM OT
CONIPOTHBIICHHUSL.

HccnenoBanue xosiebanuii rpy3a Ha MACCUBHOM MPYKHUHE C IENbI0 (POPMUPOBAHUS MIPEACTABICHHIA
00 uaeansHON MOAETU MPYKUHHOTO MasiTHUKA.

3aK0oH COXpaHEHHs SHEPTUU MIPU KoJIeOaHUsIX rpy3a Ha TPYKUHE.

HccnenoBanue BBIHYKICHHBIX KOJICOAHHIA.

Habmonenue pesonanca.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

N3mepenue neproga cBOOOAHBIX KOJEOAHUN HUTSHOTO U IPY>KUHHOTO MAasTHUKOB.

W3yueHne 3aKOHOB JIBUKECHUS TeJla B X0/Ie KoJeOaHui Ha yIIpyroM HOIBece.

N3yuenue nBUKEHUS HUTSIHOTO MasiTHUKA.

[IpeobpazoBanue >HEPTUH B IPY>KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTYXAIOMIMX KOJICOAHMIA.

UccnenoBanue BEIHYXJICHHBIX KOJICOaHUH.

Tema 2. dnekmpomaznummsle Koaedanus.

KoneGarenbupiit  koHTYp. CBOOOIHBIE  3JEKTPOMArHUTHBIE  KOJEOAaHHS B HACAUIHHOM
KosebarenpbHOM KoHTYpe. Dopmyna Tomcona. CBs3b aMILTUTYIBI 3apsia KOHACHCATOpPA C aMIUTUTYION
CHJIBI TOKA B KOJI€0aTEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B UACATILHOM KOJIE€0aTEIbHOM KOHTYpE.

3aryxarollne IeKTPOMarHuTHbIe KosieOaHus. BeIHYKIEeHHbIE 2JIEKTPOMAarHuTHbIE KOJIeOaHu .

[TepemenHbIii TOK. MOIIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYIHOE U JCHCTBYIOIIEE 3HAUYEHNUE CUIIbI
TOKa U HaNpsHKEHUS NPHU pa3IndHoi (opMe 3aBUCUMOCTH IIEPEMEHHOTO TOKAa OT BPEMEHHU.

CuHycouJaIbHBINA IEPEMEHHBINH TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa WHAYKTUBHOCTH B ILIETIH
CHUHYCOUIAJILHOTO NMepeMEHHOro Toka. Pe3oHanc TokoB. Pe3oHaHC HanpsykeHUH.

WneanpHbiil TpanchopmaTop. [IpousBoactBo, nepenava u moTpedieHue 3MEeKTPUUECKON SHEPTHH.

DKOJIOTHYECKHE PUCKU TpPU TIPOU3BOJACTBE 3JeKTpodHepruu. KynbTypa ucCnosib30BaHUs
AIIEKTPOIHEPTUH B TOBCEHEBHOM KU3HU.

Texnuueckue ycTpoiicTBa W TEXHOJIOTHYECKHE MPOLIECCHI: AJNEKTPUUYECKHI 3BOHOK, T€HEpaTop
MIEPEMEHHOT0 TOKa, IMHUH 3JIeKTponepeaay.

Hemoncmpayuu.

CB0OOIHBIC PTIEKTPOMArHUTHBIE KOJICOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcrumiorpaMMBbl 3JIEKTPOMarHUTHBIX KOJICOAHUH.

I'eneparop He3aTyXarOMKX AEKTPOMArHUTHBIX KOJICOAHUH.

Mogenp 37eKTpOMarHuTHOIO FeHepaTopa.

BoinyxkeHHble CHHYCOUIaIbHbIe KOIeOaHusl.

Pesucrop, kaTymika HHIYKTUBHOCTH U KOHJEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mnpu mnocnenoBaTENbHOM COEIMHEHWHM PE3UCTOpa, KaTyIIKM WHIYKTUBHOCTH U
KOHJIEHCATopa.

YCTpoCTBO M MPUHIIUIT JHCTBUS TpaHchopmaTopa.

Mogenb TMHNAN 3NEKTPOIEepeaayH.

Yuenuueckuit skcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnegoBanue nepeMeHHOro0 TOKa 4epe3 MOCIeA0BATENbHO COCIMHEHHbIE KOHAEHCATOP, KATYIIKY
U PE3UCTOP.

Habmtonenue neKTpoMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl HICTOUHUKOB CBETA B IIEMH MTEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60IHbI.

MexaHnuueckue BOJIHBI, YCJIOBUS HMX pacnpocTtpaHeHus. llomepeunble M NpPOJOJbHBIE BOJIHBIL
[lepuoa, cxkopocTh pacnpoCTpaHeHHs U JUIMHA BOJHBL. CBOMCTBA MEXaHUYECKHX BOJIH: OTPAXKEHUE,
npenoMIIeHre, HHTephepeHns U JUPpaKIusl.

3Byk. CropocTh 3ByKa. ['poMkocTh 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arps3HEHNE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMarHUTHbIE BOJIHBL. YCJOBUS M3IY4Y€HHUs DJIEKTPOMAarHUTHBIX BOJIH. Bzanmnas
OpPHUEHTALMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa AIIEKTPOMATHUTHBIX BOJIH: OTpPaKeHUE, MPEIOMIICHHUE, MOJISpU3alis, HHTephepeHus u

TUppaKIIus.



[IIkana 3MeKTpOMAarHUTHBIX BOJH. [I[puMeHeH e 37IeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHIUIIBI paIuOCBA3U U TeNIEBUACHUS. Pagronokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPEIbl.

TexHuueckne ycTpOWCTBA M MPaKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE WHCTPYMEHTHI, pajap,
paauonpuéMHHUK, TEIEBU30p, aHTeHHA, TenedoHn, CBU-nieus, ynbTpa3BykoBasi TUArHOCTHKA B TEXHHUKE H
MEJIULIUHE.

Jemoncmpayuu.

OO6pazoBaHue U pacpoCTpaHEHHUE MOTEPEYHBIX U MPOJIOJIBHBIX BOJIH.

Koneburomnieecst Teo Kak HICTOYHHUK 3BYKA.

3aBHCHMOCTB JITMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGnronenue oTpakeHUs U PEIOMIICHUS MEXaHHYECKUX BOJIH.

Habnronenue narepdepeHunu u qudpakiini MEXaHHIeCKUX BOJTH.

AKyCTHYECKHI pe30HaHC.

CpoiicTBa yibTpa3ByKa U €ro MpUMEHEHHUE.

HaGnrogenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTY/IOM U YaCTOTOM KOJICOaHMIA.

HccnenoBanne CBOWCTB AJIEKTPOMAarHUTHBIX BOJH: OTPaK€HUE, IPEJIOMIICHHE, MOJSpU3alus,
TU(ppakiuus, UHTepPepeHIus.

Ob6napyxeHue nHppakpacHOTO U YAbTPa(UOTIETOBOTO U3TyUECHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomel, npakmuxym.

N3yuenune nmapameTpoB 3ByKOBOW BOJIHBI.

N3ydeHue pacripocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMonMHENHOE pacpOCTPaHEHHE CBETA B OJTHOPOJHOU cpene. Jlyd cera. TouedHblii MCTOYHHK
CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaKeHUs cBeTa. [locTpoeHne M300paKeHM B TUIOCKOM 3€pKalie.
Cdepuueckue 3epkaia.

[Ipenomiienne cBera. 3aKOHBI TPEIIOMJICHHS CBeTa. AOCOJIOTHBINA IOKa3aTelb MPEIOMIICHUS.
OTHOCUTENBHBIN MOKa3aTeNnb NpesoMiieHus. [I0CTOSHCTBO 4acTOTHI CBETa M COOTHOUIEHUE JJIMH BOJH
IIpU NIEPEX0JE€ MOHOXPOMATUYECKOIO CBETA Yepe3 IPAHUILY pa3/iena IBYX ONTHYECKUX CPE.

Xon ydeii B mpu3me. Jucnepeust ceeta. CiioxHBIM cocTaB Oenoro cBeta. LIBer.

[TonHoe BHyTpeHHEe oTpakeHue. [IpenenbHblil yroJl OJHOIO BHYTPEHHETO OTPAKEHHUS.

Cobuparonue U paccerBaromue TuH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE M ONTUYECKas cuja
TOHKOM JIMH3BI. 3aBUCUMOCTh (DOKYCHOTO PAcCTOSHUSI TOHKOM cpepuuecKoi JTUH3bI OT €€ TeOMEeTpUu U
OTHOCHUTEJILHOTO MTOKAa3aTellsl IPEIOMIICHHUSL.

dopmysia TOHKOH JUH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xopa Jiyya, OpOLIEOUIEro JIMH3Y MOJ IMPOU3BOJBHBIM YIJIOM K €€ IJIaBHOM ONTHUYECKOW OCH.
[TocTpoenne n300pakeHUI TOUYKH M OTpe3Ka MpSAMON B COOMPAIOMIMX M PACCEHBAIONIMX JIMH3aX U UX
CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromias cnocodbHocTh. ['1a3 kak onTuyeckas cucreMa.

[Ipenenbr TpUMEHUMOCTH T€OMETPUUYECKOM ONTUKH.

BonnoBas ontuka. WMuTepdepenuus cera. KorepeHTHbIE UCTOYHHKHU. YCIOBHUS HaOIIOACHUS
MakCUMYMOB M MHHHMYMOB B HWHTep(EpPEHIIMOHHOW KapTUHE OT ABYX KOTEPEHTHBIX HCTOYHUKOB.
[Tpumeps! K1accuyecKux HHTEPPEPEHITMOHHBIX CXEM.

HMudpakuus ceeta. Judpakimonnas pemérka. YciaoBue HaOMIOIEHUS TIaBHBIX MAaKCHMYMOB TpHU
MaJeHU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[lonspu3zanus ceera.

Texnudeckre ycTpoiiCTBa M TEXHOJIOTMUECKHE TPOIIECCHI: OYKH, NyMa, MEepUCcKom, (oToammapar,
MUKPOCKOTI, TPOEKIIHOHHBIN ammapaT, MPOCBETIEHUE ONTHUKH, BOJOKOHHAs OMNTHKA, AU(paKIMOHHAS
peléTka.

Jemoncmpayuu.



3aKOHBI OTPAKEHUSI CBETA.

HccnenoBanue npenoMieHus CBETa.

HabGnronenue moaHOTo BHYTPEHHET O OTpaKeHHs. MoJenb CBETOBOIA.

HccnenoBanue xo/1a CBETOBBIX IYYKOB Uepe3 MNIOCKONApaIEIbHYIO IUIACTUHY U [IPU3MY.

HccnenoBanue cBOMCTB M300payKEHU B JIMH3AX.

Mogenn MUKpPOCKOIIA, TEJIECKOIA.

Habmonenne naTepdepeHym cBera.

Habnronenne nBeToB TOHKUX TUIEHOK.

Hab6monenue nudpakiuu ceera.

Nzyuenne qudpakimOHHON PEIIETKH.

Habmonenue mudpakiinoHHOTO CIIeKTpa.

Habmonenue nucniepcun cBera.

Habmronenue nonsipusanum cBeTa.

[IpumeHeHue noyIpouI0B sl U3yUEHHsI MEXaHUUECKUX HalpsyKEeHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

N3mepenue nokaszaTesnis NpeaoMIIEHUs CTEKIIA.

HccnenoBanue 3aBucUMOCTH (POKYCHOTO PACCTOSIHUS OT BEIIECTBA (Ha MPUMEPE KUAKUX JTUH3).

N3mepenue GoKyCHOTO pacCTOSIHUS paCCEUBAIOIIMX JIMH3.

[Tonyuenue n300pakeHHs B CUCTEME U3 TUIOCKOTO 3epKajia U JIMH3bI.

[Tonyuenue n300paxkeHus B CUCTEME U3 ABYX JIMH3.

KoHcTpyrnpoBaHue TeecKonn4eCKUX CUCTEM.

Habmonenue nudpakunu, naTepdEepeHIINy U NOJSIpU3aud CBETA.

N3ydeHue nossipuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTU JUDJIEKTPHKA.

N3yuenne naTepepeHIn Ja3epHOro U3Iy4eHUs Ha IBYX LIEIAX.

Ha6nronenue aqucnepcum.

Ha6nronenue u uccnenoanne nudpakiimOHHOTO CIIEKTpa.

N3Mepenne qjiMHbBI CBETOBOM BOJIHBI.

[TosrydeHune crniekTpa U3J1ydeHHs CBETOIMO/1a IPH NOMOIIHU AU(PPAKIIMOHHOMN PEIETKH.

Pa3znen 6. OcHOBBI crienAJILHOH TEOPUH OTHOCUTEILHOCTH.

I'paHuubl NPUMEHMMOCTH  KJIAcCHMUeCKOM MexaHuku. [locTynmaTel — crenuanbHOW — TEOpPHUH
OTHOCHTEJIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM uHTepBasl. l[IpeoOpasoBanus JlopeHma. YciaoBue NPUUMHHOCTH.
OTHOCUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH U COKpAILEHUE [UINHBL.

DOHeprus U UMITYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBs3b MacChl C 3HEPrUei U UMITYIbCOM PEISITUBUCTCKON YaCTHULIBI. DHEPrus MOKOSI.

TexHuueckue ycTpoHCTBa U TEXHOJIOTMYECKHE MPOLIECCHl: CIIyTHUKOBBIE TPUEMHHUKH, YCKOPUTEIN
3apsDKEHHBIX YacTUIL.

Y4ueHnueckuil 3KCIepuMeHT, 1ab0paTOpHbIe pabOThI, IPAKTUKYM.

OmnpeneneHue MMIyJAbCa W SHEPIMU PEJIATUBUCTCKUX dYacTul (o ¢ortorpadusiMm TPEeKOB
3apsDKEHHBIX YacTUI B MArHUTHOM TIOJIE).

Pa3nen 7. KBanToBasi pusnka.

Tema 1. Kopnyckynapno-601nnoeoit oyaiusm.

PaBHOBecHOE TemaoOBOE H3IydeHHE (M3NydeHHE aOCONIOTHO YEPHOro Tesa). 3aKOH CMELICHHUs
Buna. ['unoresa I1nanka o kBaHTax.

@DOTOHBL. DHEPrus U UMIYJIbC (POTOHA.

®otosdpdext. Onbitel A. I'. CroneroBa. 3akoHbl (oTodddexra. YpaBHeHHe DUHIITEHHA IS
dororpdekra. «Kpacnas rpanuna» Gotorddexra.

JlaBneHue cBeTa (B YaCTHOCTH, JaBJIEHHE CBeTa Ha a0COJIOTHO MOTJIOIIAIOIIYI0 U abCOJIOTHO
oTpaskarolryto nosepxHocts). OnbiTsl I1. H. Jlebenena.



BonnoBsle cBoiicTBa uactuu. Bosanbl e bpoitna. nuna Bomubl ne Bpoiins u pasmeps! obiactu
JOKAIM3AINK JBIDKYIIEHCS dacTullbl. KopycKyasipHO-BOTHOBOHM nyann3Mm. Judpakius 3IeKTpOHOB Ha
KpucTaJljiax.

Cnenuduka n3mepenuii B Mukpomupe. CooTHorenus: Heonpeaenénuocrei I eitzenbepra.

Texnuueckne yCTPOHCTBA W  TEXHOJOTUYECKHE TPOLECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
(boToaTUMK, TYHHETBbHBI MUKPOCKOII, COJIHEYHAsi 6aTapesi, CBETOIMO/I.

Jemoncmpayuu.

®oTo3¢heKT Ha yCTaHOBKE ¢ TUHKOBOH MJIACTUHOM.

HccnenoBanue 3ak0HOB BHENTHETO GoTOIPPeKTa.

HccnenoBanue 3aBUCUMOCTH CONIPOTUBIIEHUS MOTYIPOBOJHUKOB OT OCBEHIEHHOCTH.

Ceeroauo.

Counneunas Gartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsvie pabomel, npakmuxym.

Uccnenosanue gporopesucropa.

N3mepenue nocrosinaoi [1nanka Ha ocHOBe rccnenoBanus GoTodaddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Yepe3 CBETOAMO OT HAMIPSKEHHUS.

Tema 2. @uzuxa amoma.

OnbIThI 0 MCCNEA0OBaHUIO CcTpoeHus aToMa. [Tnanerapuas moaens atoma Pesepdopaa.

[Tocrynater bopa. M3nyuenune u morjomeHre (OTOHOB MPH TMEPEXOJE aToMa C OJHOTO YPOBHS
SHEPTrUM Ha JPYroi.

Buns! ciektpoB. CriekTp ypOBHEHN 3HEpruy aToMa BOJIOPOJa.

CnoHTaHHOE ¥ BBIHYKICHHOE U3TydeHue cBeta. Jlazep.

Texnuueckue ycTpoicTBa M TEXHOJOTUYECKHE MPOLECCHI: CIEKTPaIbHbINA aHaIHU3 (CHEKTPOCKOI),
J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Hemoncmpayuu.

Mogenb omnbiTa Pezepdopaa.

HaGnronenue nuHEH4aThIX CIIEKTPOB.

YCTpolcTBO M ACMCTBHE CUETUMKA HOHU3UPYIONIUX YACTHII.

Ornpenenenre JUIMHBI BOJHBI JJA3EPHOTO U3JIyYEHHUS.

Yuenuueckuit sxkcnepumenm, nadbopamopuvie pabomot, npaKmuKym.

Halnronenue nuHeHYaToro crekTpa.

HccnepoBanue crnekrpa paspeKeHHOIO aTOMapHOro BOJOPOJAa M HM3MEpPEHUE IOCTOSHHOU
PunGepra.

Tema 3. Quzuxka amomHo20 A0pa U INEMEHMAPHBIX YACIUY,

Hyxnonnas monens siipa ['eitzen6epra—Banenxo. 3apsiy siapa. MaccoBoe uucio siipa. M30Tormsl.

PagnoaktuBHOCTh. Anbda-pacnan. OJEKTPOHHBIM U MO3UTPOHHBIA Oera-pacman. ['amma-
W3IIy4YEeHHE.

3aKOH paJAMOAKTUBHOTO pacnajga. PanumoaktuBHele wu30oTOombl B mpupone. CBoiicTBa
MOHHU3UPYIOIIETO W3Iy4YeHHs. BiusHue pajroakTUBHOCTH HA XUBbIE OpraHu3Mbl. EcrecTBeHHBIN (HOH
n3nydenus. Jlozumerpus.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.

Snepusie peakuuu. [lenenue u cunrte3 saep. Snepueie peaktopsl. [Ipobremsl ympaBiseMoro
TEPMOSJIEPHOTO CUHTE3a. DKOJIOTUYECKUE ACTIEKThI PA3BUTHS SAEPHONU SHEPTETUKHU.

MeToapl perucTpaluy U UCCIeI0BaHUs JIEMEHTAPHBIX YaCTHII.

dyHaMeHTallbHbIE B3auMojelcTBus. bapuonsl, Me30Hbl u JenToHsl. IIpencraBienue o
CrannapTtHoil Mosienu. KBapK-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npeaenamu CtanaapTHol mojenu. TEMHas Matepus U TEMHAs SDHEPIHsL.

EnuncTBO (hmznueckoit KapTUHBI MHUpA.

TexHuyeckue yCTporWCTBa M TEXHOJIOTMUYECKUE MIPOLIECCHI: T03UMETpP, KaMmepa BuiibcoHa, snepHbIi
peaxkTop, TepMOSACPHBINA peakTop, arToMHast 00M0a, MarHUTHO-pe30HAHCHAs ToMorpadus.



Yuenuueckuit sxcnepumenm, nadopamopnsvie pabomul, npakmuxym.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusm).

HccnenoBanue painoakTUBHOTO (pOHA € HCIIOJIb30BAaHUEM JI03UMETPA.

N3yuenue norouieHus 6eTa-4acTull aTFOMUHUEM.

Pa3nesn 8. DiieMeHTHI ACTPOHOMMH U ACTPO(PHU3UKH.

Oranel pa3BUTHs acTpoHoMuu. llpukiiagHoe M MHMPOBO33PEHUECKOE 3HAYEHHE ACTPOHOMUM.
[TpuMeHNMOCTD 3aKOHOB (PU3UKH TSI O0BICHEHUS MPUPOIBI KOCMUYECKHX OOBEKTOB.

Metonpl  acTpoHOMHYECKMX  HcciefoBaHuid.  COBpEeMEHHbIE  ONTHYECKHE  TEJIECKOIIBI,
PaanoTENECKOIIbl, BHEATMOC(EPHAsE aCTPOHOMHUS.

Bun 3Bé€3aHoro Heba. Co3Be3ausl, spKue 3BE3/1bl, ITIAHETHI, UX BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Comnnue. ConHeunast akTuBHOCTh. Mictounuk 3Heprun CosHIla U 3BE3/1.

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMMa «CHEKTpaJbHBIM KiIacCc — CBETHMOCTBY.
3BE31pl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» Ui 3BE3J TJIABHOM
noclenoBareabHoCTU. BHyTpeHHee ctpoenue 3B€37. CoBpeMEHHbIE MPEACTAaBICHUS O IPOUCXOKIEHUHU U
sBosroniny CoJiHIla U 3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii [lyre — nHama [anmaktuka. Ilonmoxkenwe u aBuwxenue Connna B [amaktwuke. Turmbl
raJlakTuk. PajoramakTiuky U kBazapsl. YEpHBIE ABIPHI B S/IpaxX TaJlaKTHK.

Bcenennas. Pacmupenne Bceenennoil. 3akon Xa0O6na. Paz0eranue ranaktuk. Teopust bosbiioro
B3pbIBa. PeMKTOBOE H3IIydeHMeE.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénnpie npoOieMbl aCTpPOHOMUHU.

Yuenuueckue naonrooenus.

Habmionenust 3B€3gHOrO0 Heba HEBOOPYXKEHHBIM TJIA30M C HCIOJIB30BAHMEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJIsi OMpPENENICHUs TMOJIOKEHUs HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3usi CeBepHOTo MOyIIApHsl U SIPKUE 3BE3bI.

Ha6nronenus B reneckon JIyHbI, TUT1aHET, TYMAHHOCTEH ¥ 3BE3HBIX CKOTUICHHIA.

DuU3nYeCKNil MPAKTUKYM.

CriocoObl  M3MepeHuss (GU3NYECKUX BEJIMYMH C HCIOJIb30BAHMEM aHAJIOrOBBIX M IU(POBBIX
M3MEpPUTENbHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUYMKOBBIX CHUCTEM. AOCOJIOTHBIE U OTHOCUTEIIbHBIC
MOTPEIIHOCTH U3MepeHui pu3ndeckux BeauunH. O1eHKa rpaHul] MOTPEIIHOCTEH.

[IpoBenenne KOCBEHHBIX W3MEpPEHUH, HCCIEIOBAHUM 3aBUCUMOCTEH (PU3NYECKUX BEIWYHH,
MIPOBEpKa TMPEUIOKEHHBIX THUIOTe3 (BBIOOP W3 pPabOT, OMHUCAHHBIX B TEMATUYECKUX pa3jenax
«YYeHHUeCKU IKCIIEPUMEHT, J1a00paTopHble pabOThI, MPAKTUKYM).

O0o01marniee NoBTOPEHME.

OO6o0menre U cuUcTeMaTu3alus CoAepkKaHHs pa3fesoB kKypca «Mexanuka», «MolekynsapHas
¢buszuka U TepMOIMHAMUKA», «IJeKTpoauHamukay, «KoyebaHuss ¥ BOJIHBDY, «OCHOBBI CHEIHATBLHON
TEOPHUU OTHOCUTENbHOCTHY, «KBaHTOBas (hr3uKay, «IIEMEHThl ACTPOHOMHUH U aCTPO(DUZUKI.

Ponp pu3mku u acTpoOHOMUM B SKOHOMHYECKOH, TEXHOJOTHYECKOW, COLUMATbHOW M ITUYECKOM
cdepax AeITeTbHOCTH YEeIOBEKa, POJib M MECTO (PM3UKH M aCTPOHOMHUH B COBPEMEHHOW Hay4HOW KapTHHE
MHpa, 3HAaYCHHE OMUCATEIHHOM, CUCTEeMaTU3UPYIOIeH, OOBICHUTENFHON U IPOTHOCTHYECKON (PyHKIIMI
¢buznueckoil Teopuu, poib (usmueckod Teopur B (HOPMUPOBAHHMM TPEACTaBIECHUN O (Qu3nUecKon
KapTUHE MHUpa, MeCTO (PU3NYECKON KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPeJICTaBJICHHUI O IPUPO/IE.

MesknpeaMeTHbie CBA3H.

W3yuenne kypca ¢usuku yrioyOoia€HHOTO ypoBHS B 11 Kiacce OCYIIECTBISETCS € YUETOM
COJIepKaTEIbHBIX MEXKIPEAMETHBIX CBsI3€H C KypcaMH MaTeMaTHKH, OWOJIOTUH, XMMHH, reorpapuu u
TEXHOJIOT M.

Mesicnpeomemmnvie nOHAMUSA, C6AZAHHBIE C U3YUEHUEM MEMOO00E HAYUHO20 NOZHAHUA: SBICHUE,
Hay4yHbIi (akT, THUMOTEe3a, (u3Mueckas BENIWYMHA, 3aKOH, TEOpHs, HAOIIOACHHE, OSKCIEPUMEHT,



MOJICIUPOBAHUE, MOJEIb, U3MEPEHHE, MOTPEIIHOCTH M3MEPEHUN, U3MEpUTENIbHBIE MPUOOPHI, U(PpOBast
naboparopus.

Mamemamuka: pelieHue CUCTEMbl ypaBHEeHUNA. TpuroHomerpudeckne pyHKIMH: CHHYC, KOCUHYC,
TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXAECTBO. BEKTOpbl M MX IPOEKUMH Ha OCH
KOOpAMHAT, CIJIO)KEHUEe BeKTOpoB. Illpom3Bognbie snemeHTapHbIX GyHKUui. [Ipusnaku nonoous
TPEYroJIbHUKOB, OTIpeIeJIeHUE MIIOUIAU MIIOCKUX (GUryp u 00bEéMa Ted.

buonozua: snextpuyeckue SIBICHHUS B JKUBOM MNpHUpPOJAE, KoyieOaTelbHbIE IBM)KEHUSI B KUBOU
MIPUPOJIE, IKOJOTUYECKHE PUCKU MPU IPOU3BOACTBE IEKTPOIHEPIHH, AIEKTPOMATHUTHOE 3arps3HEHUE
OKpY)Kalolllell cpenbl, YAbTPa3ByKOBas IUArHOCTHMKAa B MEAMILIMHE, ONTUYECKUE SBJICHUS B >KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTAJNIMYECKas CTPYKTypa TBEPABIX TeJl, MEXaHU3MBI
00pa3oBaHus KPUCTAIUIMYECKON PEHIETKHY, CTIEKTPAIbHBIN aHAIN3.

T'eocpagpua: marnuTHBIE TONIOCA 3€MJIM, 3&JIeKU MArHUTHBIX pyA, (GOTOChEMKA 3EMHOMU
MMOBEPXHOCTH, cericMorpad.

Texnonozusa: NpUMEHEHNE MOCTOSTHHBIX MarHUTOB, JIEKTPOMAarHUTOB, JIEKTPOABUTaTeNb AK0OH,
reHepaTop MEepEMEHHOI0 TOKa, MHIYKIIMOHHAS Te4b, IMHUHU JIEKTpoIepeay, IeKTpOoABUTaTeNb, pajap,
paavonpuéMHUK, TEIEBU30p, aHTeHHa, TeneoH, CBY-neub, ynpTpa3ByKkoBas AMarHOCTUKA B TEXHHKE,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAsI ONTHKA, COJIHEYHasi Oarapesi, CIIyTHUKOBbIE TPUEMHUKH, sSJepHas
SHEpPreTHKa U KOJOTHYECKHE aCleKThl €€ pa3BUTHSI.



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOIPAMMEBI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBILET'O OBPA3OBAHUAJIMYHOCTHBIE PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJbTaThbl OCBOCHHUS ydeOHOro mpeamera «Du3nMka» ITOJKHBI OTpPaXaTh
TOTOBHOCTbH U CIIOCOOHOCTH 00YUaIOMINXCsI PYKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIHEH
JUYHOCTH, CHUCTEMOH  IICHHOCTHBIX  OpHCHTAlUW, IMO3UTUBHBIX  BHYTPCHHHUX  YOCKICHHIA,
COOTBETCTBYIOIINX TPAAWIMOHHBIM IIEHHOCTSM POCCHHCKOTO OOIIecTBa, pAaCHIMpEHHE >KU3HEHHOTO
OTBITa W ONBITA JESITEIBHOCTH B MPOIECCE peaTM3alliii OCHOBHBIX HANPABICHUN BOCHHUTATEIHHOMN
NeATETBHOCTH, B TOM YUCIIC B YACTH:

rPa:kAaHCKOr0 BOCIIUTAHMA:

¢ chOPMHUPOBAHHOCTH TPAXKITAHCKON MO3HUIIMN OOYUJaIOMIET0Cs KaK aKTUBHOTO W OTBETCTBEHHOTO
YJIeHa POCCUICKOTO OOIIeCTBa;

® T[PUHATHE TPATUIMOHHBIX OOMICYCIIOBEYCCKUX TYMAHUCTHUECKUX U JIEMOKPATHUYECKUX
IIEHHOCTEH;

® TOTOBHOCTh BECTH COBMECTHYIO [ESTEIBbHOCTh B HHTEpPEcaXx TIPaKIaHCKOTO OOIIecTBa,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIlny;

® yMCHHE B3aWMOJCHCTBOBATH C CONMATLHBIMA HHCTUTYTAMHU B COOTBETCTBHH C UX (YHKIIHSIMH U
Ha3HAYCHUEM;

® TOTOBHOCTb K TYMaHHUTAapHOU M BOJIOHTEPCKOM JEATEIBHOCTH.

NAaTPHOTHYECKOT0 BOCIIUTAHUS:

e chOpPMHUPOBAHHOCTH POCCHMCKOM TPaXTaHCKOHN HICHTUYHOCTH, MATPUOTU3MA,

® [IEHHOCTHOE OTHOIIEHHE K TOCYAAPCTBEHHBIM CUMBOJAM, JTOCTHKEHUSIM POCCUMCKHUX YUEHBIX B
o0sacTi (GU3UKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

e chopMUpPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHUECKOTO TIOBEICHUS;

e CIOCOOHOCTH OLIEHHWBATh CUTYAallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYICh Ha
MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM UHCJIE B JIEATEIBHOCTH YUEHOTO;

® 0CO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHUE YCTONYMBOTO OYIyLIETO.

3CTETHYECKOI0 BOCTIMTAHMSA:

® DOSCTETHYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ICTETHKY HAy4YHOTO TBOPUYECTBA, IMPHCYILIETO

(bu3UvecKoil HayKe.
TPYAOBOr0 BOCIIUTAHMSA:

e UHTEpeC K pa3luyHbIM cdepaM MpoecCHOHANBHON IeATEIbHOCTH, B TOM YHCIE CBS3aHHBIM C
(Gu3MKOM W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HaHHBIA BBHIOOp Oynymied mnpodeccuu u
pealin30BbIBATH COOCTBEHHBIC KU3HEHHBIC TIJIaHBI;

® TOTOBHOCTh U CIHOCOOHOCTH K OOpa30BaHHI0O M caMOOOpa3oBaHHI0 B oOmactu (U3UKH Ha
MPOTSHKEHUU BCEHl JKU3HU.

IKOJIOTHYECKOr0 BOCIIMTAHMS:

¢ chopMUPOBAHHOCTH  HKOJIOTMYECKON  KYyJIbTYpPBHI, OCO3HaHME TJOOAIbHOTO  XapakTepa
9KOJIOTHYECKUX MTPOOIIeM;

® [UIAHUPOBAHHE M OCYIIECTBIIECHHE ACUCTBUI B OKpYXKalolleil cpelie Ha OCHOBE 3HaHUsA ILeJel
YCTOWYHMBOTO Pa3BUTHUS YEIIOBEUECTBA;

® pacIIUpEHHE OIBITA JIEATEIHHOCTH KOJOTHYECKOW HAIPABICHHOCTH HAa OCHOBE HMMEIOIIUXCS
3HaHUH 10 QU3MKe.

HEHHOCTH HAYYHOI0 MO3HAHUS:

e chOpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS

¢bu3nvecKoi HayKH;



OCO3HAHME IICHHOCTH HAYYHOW MAEATENbHOCTH, TOTOBHOCTH B IPOLIECCE H3y4YCHUs (UUKU
OCYILECTBIIATh IPOEKTHYIO U UCCIIEI0BATENBCKYIO JESITENbHOCTh MHIMBUYaIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y'{eﬁnble JeHCTBUS
ba3oBble Jornveckue aelcCTBUS:

CaMOCTOSTENIbHO  ()OPMYJIMPOBAaTh W aKTyaJHM3upoBaTh MpoOJeMy, paccMarpuBarh €€
BCECTOPOHHE;

OIIPENENATh LEIH ACATEIBHOCTH, 3a1aBaTh [1ApAMETPbl U KPUTEPUU UX JTOCTHKCHUS;

BBISIBJISIT 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMAaTPUBAEMBIX (DU3UUYECKHX SIBIICHUSIX;
paspabaTeiBaTh IUIaH pEIIEHUs MPOOJIEMbl C YYETOM aHalIM3a MMEIOIIMXCS MaTepUalbHBIX U
HEMAaTEpUAJIbHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B [€ATEIBHOCTb, OLICHWBAThb COOTBETCTBHE pE3YyJNbTATOB LENAM,
OLICHUBATh PUCKHU ITOCIIEACTBUH IEATEIBHOCTH;

KOOPJIMHUPOBATh M  BBINOJHATH pPaOOTy B YCIOBHMSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIeM.

Bba3oBnble uccienoBarejbCKHe AeiCTBHS.

BJIaICTH HayllHOﬁ TepMI/IHOHOFI/IeI\/’I, KIIFOYEBBIMU ITOHATUSAMU U METOJaMHU CI)I/ISI/I'—IGCKOI\/’I HAYKH,
BIIQJICTh HaBBIKAMH y4eOHO-UCCIICJOBATEIILCKOM W TMPOEKTHOH JEATCIHOCTH B 0OJAcTH
(1)I/I3I/IKI/I, CIOCOOHOCTBIO X TOTOBHOCTBIO K CaMOCTOATCIIPHOMY ITIOUCKY METOJIOB PCIICHUA 3a1a4
(U3NIECKOTO COAEPIKaHus, TPUMEHEHHIO Pa3IMYHBIX METOIOB MO3HAHUS;

BIQJIETh BUAAMHU JACATEIBHOCTH 110 TIOJIYYCHHIO HOBOTO 3HAHHS, €ro WHTEPIpETalnH,
npeoOpa3oBaHUI0O W TPUMEHEHHUIO B Pa3lIMYHBIX YUEOHBIX CHTYallUsX, B TOM YHUCIE TIPU
CO3/ITaHWUHU Y4EOHBIX TPOCKTOB B 00JaCTH (HU3UKH;

BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U U aKTyaJIM3MPOBATh 3a/1a4y, BBIBUTaTh THIIOTE3Y €€
pelieHus, HaxOIWTh apryMEHThl Ui JI0Ka3aTeJbCTBA CBOMX YTBEPXKJICHHH, 3a/aBaTh
napamMeTpbl U KPUTEPHH PEIICHHUS;

aHAJM3UPOBATh MOJYYCHHBIC B XOJ€ PEIICHHUS 3a/1a4d Pe3YJIbTaThl, KPUTHYECKU OIEHUBATH MX
JOCTOBEPHOCTb, TPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYIUPOBATH COOCTBEHHBIC 3aJa4l B 0Opa30BaTEIBHOM JEATEIIEHOCTH, B TOM
qHCIIe IPH U3Y4EHUH (PU3HKH;

JIaBaTh OLICHKY HOBBIM CHTYaIlUsIM, OIICHUBATh TIPHOOPETEHHBIN OTIBIT,

YMETh TIEPEHOCUTh 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh KU3HEICATCIbHOCTH,

yYMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIACTEiH;

BBIJIBUTaTh HOBBIC UJICH, TIPE/JIaraTh OPUTHHAJIBHBIC MTOIXOIbI H PCIICHHS,

CTaBHUTb IPOOJIEMBI M 33]1a4H, OMYCKAIONIUE aJIbTEPHATUBHBIC PEIICHUSI.

Padora ¢ unopmanuei:

BJIaJIeTh HAaBbIKAMM MOJY4YeHUS HHPOpManuu (U3MUYECKOTO COJepKaHUsS U3 HCTOUYHHKOB
pPa3HbIX THUIIOB, CAaMOCTOATEIBHO OCYILIECTBIATH IOMCK, AaHAIU3, CUCTEMATU3ALMI0 W
UHTEpHpeTauio HHPOPMALUY Pa3INYHbIX BUJIOB U ()OPM MPEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh MH(OPMAIINH;

HCIOJIb30BaTh CPeJCTBA MH(POPMALMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B peIIeHUH
KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OPraHU3allMOHHBIX 3aJad ¢ COOJIOJeHUEM TpeOOBaHMIA
SPrOHOMMKH, TEXHUKU OE30MAaCHOCTH, TMTUEHBI, pecypcocOepex eHns, MPaBOBbIX U 3TUYECKUX
HOPM, HOpM MH(POPMALTMOHHOM O€3011aCHOCTH;



CO3/1aBaTh TEKCTHl (PM3MUECKOTO COJACPKAHUS B PA3JIMYHBIX GopMmarax ¢ yud€ToM Ha3HAUCHHS
nHbOpMAlMM M 1EJIEBOM ayauTOPWUHU, BHIOMpas ONTUMAIBHYIO (OpPMY NPEACTABICHUS H
BU3yaJIU3aLUU.

KOMMyHHKaTHBHbIe YHuBEpPCaJIbHbIC yqeﬁnble JeHCTBHUA:

OCYIIECTBIIATH OOIIEHHE HA YpoKaX (PM3UKU U BO BHEYPOUHOH JIESATEIHHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(DIMKTHBIX CUTYAllMi U CMATYATh KOH(IUKTHI;

Ppa3BEPHYTO U JIOTUYHO M3JIaraTh CBOK TOUKY 3pEHUS C HCIOIb30BAaHUEM S3bIKOBBIX CPEJICTB;
[IOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHOU pabOThI;

BBIOMpAaTh TEMAaTHKy M METOJbl COBMECTHBIX ICWCTBUH € Y4€TOM OOIIMX HWHTEPECOB H
BO3MOKHOCTEH KaKJIOTO WICHA KOJUIEKTUBA,

MIPUHUMATD L€ COBMECTHOU IESATENILHOCTH, OPraHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS IO
€€ JOCTHKECHHIO: COCTaBIATH IUIAH JACWCTBUM, pacCHpelessiTh PO C Y4ETOM MHEHMU
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4e€CTBO CBOErO BKJIA/Ja M KaXJOTO yYaCTHHKAa KOMaH/bl B OOIIMH pe3ynbTaT Io
pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLEHHBaTh WJEH C TO3UIMHU HOBHU3HBL, OPUTHHAIBLHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATErMUECKOE MOBEACHHE B PA3IMUHBIX CUTYalMsX, MPOSBIATH
TBOPYECTBO M BOOOpaKEHHE, OBITh MHUITHATHBHBIM.

PeryasiTuBHble yHUBepcalbHbIC YUeOHBbIE AeliCTBUA

Camoopranuszanms:

CaMOCTOSITEIPHO OCYIIECTBJIATh TMO3HABATEIbHYIO JCSATENHHOCTh B oOOmactu (pu3uku wu
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTABUTh U (DOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4H,
CaMOCTOSITEIPHO COCTABJIATh IUIAH PEIICHHWS pacyETHBIX M KAYeCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUST TMPAKTHYECKOW paboThl ¢ Y4ETOM HMEIOIIMXCA PECYpPCOB, COOCTBEHHBIX
BO3MOYKHOCTEW U MPEANOYTECHHI;

JIaBaTh OIEHKY HOBBIM CUTYaIUSIM;

paciImpsaTh paMK1 y4eOHOTO IIpeIMETa Ha OCHOBE JIMUHBIX MPEANIOYTCHUN;

JeNaTh OCO3HAHHBIM BBIOOP, ApryMEHTHPOBATh €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTh 3a
perieHue;

OIIEHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO 3PYIUIIMA B 00JIacTU (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLUMOHAIbHbIN HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTyallUsM, BHOCHTb KOPPEKTHUBBI B JI€STEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3yJIbTATOB LIETSIM;

BJIaJIeTh HABBIKAMU I103HABATEIbHON pe(IEKCHM KaK OCO3HAHUS COBEpIIAEMBbIX ACUCTBUI U
MBICIUTEIBHBIX IPOLIECCOB, UX PE3Y/ILTATOB U OCHOBAHUM;

UCIOJIb30BaTh NPUEMBI pedIeKCHHN IS OLEHKU CUTYaIlH, BbIOOpa BEPHOTO PELICHMUS;

YMETbH OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PELICHHUS 10 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apTYMEHTBI IpYTUX MIPU aHAJIU3€E PE3yJbTaTOB JEATEIbHOCTH;
MIPUHUMAThH ce0sl, MOHUMAasi CBOM HEJOCTATKH U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apI'YMEHTHI IpYTUX MIPU aHAJIU3€ PE3YJbTaTOB JEATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYrHUX Ha OMIMOKH.

B nporecce NOCTHIKEHHS JTMYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOrpamMMbl MO (U3UKE Ui YPOBHS
cpeaHero oOmiero oOpazoBaHHs y OOy4aroIIMXCS COBEPLICHCTBYETCS SMOLMOHAIBHBIA HMHTEIJIEKT,
Ipearnosararuil chopMUPOBAaHHOCTH:



CaMOCO3HAHUS, BKJIIOYAIOLIETO CIIOCOOHOCTh HOHUMAaTh CBOE 3MOLMOHAIBHOE COCTOSHHUE,
BUJICTH HAIPABJICHUS PAa3BUTHUSI COOCTBEHHON SMOLIMOHATILHOM c(pepbl, OBITH YBEPEHHBIM B cele;
CaMOPETYIMPOBAHNUS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTD 3a
CBOE TMOBEJICHHE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSIM H TPOSBIIATH
THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTpeMJIEHME K JOCTIDKEHHIO IIed W yCHexy,
ONITUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, HCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIOYAIOMIEH CIIOCOOHOCTh TIOHMMATh SMOIMOHAIBHOE COCTOSHHE APYIHX,
YYUTBIBATH €0 TpPH OCYHIECTBICHHHM OOIICHHUS, CIOCOOHOCTH K COYYBCTBHIO H
COTIEPEKUBAHHUIO;

COLIMANBHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTH BBICTPAaWMBATh OTHOIICHUS C JPYTUMH
JOIBMH, 3a00THTHCS, IPOSBIISITH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

[NPEJAMETHBIE PE3VJIbTATDBI

K xoniy oOyuenus B 10 knacce nipeiMeTHbIE Pe3yNbTaThl HAa YIIyOJIEHHOM YpOBHE JOJDKHBI OTPaXkaTh
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUMN:

MMOHUMATh POJIb (PU3UKH B SKOHOMHUYECKOU, TEXHOJOTUUYECKON, IKOJIOTHIECKOH, COIMATbHON U
3THYECKON cdepax AeATeIbHOCTH YeJOBEKa, Pojb U MECTO (DU3MKU B COBPEMEHHOW HaydHOMH
KapTUHE MHUpa, 3HAYEHUE OIHUCATEeNIbHOM, CHUCTEMaTH3UPYIOIIeH, OObSICHUTEIbHOU U
MPOTrHOCTUYECKOW (PYHKUMN (U3MUECKON TEOpuH — MEXaHWKH, MOJIEKYISpHONW (U3UKH U
TEPMOJANHAMHUKHU, POJIb (PU3UIECKON Teopur B (GOPMHUPOBAHUU MPEICTABICHUN O (U3MUECKOU
KapTUHE MHpa;

pa3nuyarh YCIOBHS MPUMEHHUMOCTH Mofeniell (QU3MYEeCKHX Tel M MPOLEcCOB (SABJICHUN):
MHEepLMaNbHas CcUcTeMa oOTcuéTa, abCOJIOTHO TBEpAOE TeNno, MaTepuajbHas TOUKa,
PaBHOYCKOPEHHOE JBI)KCHHE, CBOOOMHOE TajeHHWe, aOCOMIOTHO yhpyras jaedopmarus,
abCOIOTHO ympyroe M aOCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJENU rasa, >KHIKOCTH U
TBEPAOrO (KPUCTAJUIMYECKOTO) Tella, WJCAIbHbI Tra3, TOYEYHBIM 3apsl, OJHOPOJHOE
ANIEKTPUYECKOE I0JIE;

pasnuyath yciaoBHUsS (TpaHUIBl, O0JACTH) NMPUMEHHUMOCTH (U3NYECKHUX 3aKOHOB, MOHUMATh
BceoOmui xapakTep (pyHIaMeHTaIbHBIX 3aKOHOB U OTPAaHMYEHHOCTh HUCIIOJIb30BAHUS YACTHBIX
3aKOHOB;

aHAIM3UPOBATh U OOBICHATH MEXaHHUYECKHE IPOILECChl U SBJICHMSI, HCIOJb3YS OCHOBHBIE
MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCHTENBHOCTh MEXaHWYECKOTO IBUKEHUS, (POpMYIIbI
KMHEMAaTUKH PAaBHOYCKOPEHHOTO MABWKEHHUA, MNpeoOpasoBaHus [‘amuies ans CKOpOCTH H
nepeMeneHus, 3akoHbl HpI0TOHA, MPUHIWI OTHOCHUTEIBHOCTH [ anmiesi, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKOHBI COXPAaHEHUS MMITYJIbca U MEXaHHYECKOW DHEPIrHH, CBs3b PabOTHI CHIIBI C
W3MEHEHHEM MEXaHHUYeCKOW SHEpruu, YCJIOBHS pPaBHOBECHs TBEPIOrO Tena), MPU STOM
HCIOJIb30BATh MAaTE€MaTU4YECKOE BBIPAKEHUE 3AaKOHOB, YKa3blBaTbh YCIOBMS IPUMEHUMOCTH
¢u3nyeckux 3aKOHOB: MpeoOpa3oBaHuii ['anmuies, BTOporo M TpeTbero 3akoHoB HbioTOHAa,
3aKOHOB COXPAHEHUS UMITYJIbCa U MEXaHMYECKON YJHEPTHH, 3aKOHA BCEMUPHOI'O TATOTEHUS;
aHAJM3UPOBaTh U OOBSICHATH TEIMJIOBbIE TPOLIECCHl M  SIBJICHHUS, HCHOJb3Ysl OCHOBHBIE
nosiokeHust MKT u 3akoHbBl MONEKyIspHOW (GU3MKM M TEPMOJAWHAMHUKHU (CBSI3b JIaBJIECHUS
UJIEATIBHOTO T'a3a CO CPEeAHEN KNHETUYECKON dHEPrUeil TEMIOBOrO ABWKEHUS U KOHLIEHTpaluen
€ro MOJIEKYJI, CBSI3b TEMIIEPATYpPhl BEILECTBA CO CPEIHEN KMHETUYECKOW PHEpPIrUel TEIMI0BOIO
JBUKEHMSI €r0 4YacTHll, CBSA3b JABJICHMS HMJICAIBHOIO ra3a ¢ KOHLEHTpalued MOJIEKYN U €ro
TEMIEPATypoH, ypaBHeHHEe MeHeneesa—KianelipoHna, nepBslii 3aKOH TEPMOJNHAMUKH, 3aKOH
COXPAaHEHHUs HSHEPrUM B TEIUIOBBIX IIpoLEeccax), MPU 3TOM MCIOJIb30BaTh MAaTEMaTUYECKOE



BBIDQXKEHUE 3aKOHOB, VYKa3blBaTh YCJIOBUS MPUMEHUMOCTHM ypaBHeHHs MeHeneeBa—
Knaneiipona;

AQHAIM3UPOBATH U OOBSACHSATH JJCKTPUUYECKUE SIBJICHMS, HCIOJIb3YS OCHOBHBIC IMOJIOXKEHUS U
3aKOHBI DJIEKTPOJUHAMUKHU (3aKOH COXpaHEHUsl SJIEKTPUUYECKOro 3apsaa, 3akoH Kynona,
MOTEHIIUATBLHOCTH JIEKTPOCTATUYECKOTO TMOJISI, MPUHIIUI CYIEPIIO3UIINHU IEKTPUUECKUX MOJIEH,
IIPU 3TOM YKa3bIBasi YCJIOBHS MPUMEHUMOCTH 3akoHa KyrnoHa, a Takke MPakTUYECKH BaKHBIC
COOTHOIIEHUS: 3aKOHBI OMa Il yyacTKa MEeNu U IS 3aMKHYTOM 3JIEKTPUYECKOM IeNH, 3aKOH
Jlxoyns—Jlenna, npaBuna Kupxroda, 3akonst Dapajes 1ist 37eKTPOIn3a);

OTIMCHIBAThH (PM3MUSCKUE MPOIIECCHI U SBJICHUS, UCIIOB3Ys BEIIMYUHBI: IEPEMEIICHUE, CKOPOCTh,
YCKOPEHHE, UMITYJIbC TeJla U CHUCTEMBI TeJl, CHJIa, MOMEHT CHWJIbI, JIaBJICHUE, MOTEHIIUATbHAS
JHEPrus, KHHETUYECKas SJHEPTHsI, MEXaHWYECKask YHEPTrusl, paboTa CHJIBI, IICHTPOCTPEMHUTEIHLHOE
YCKOPEHHE, CuJla TSHKECTH, CWJla YOPYrocTH, CHJIa TPEHHUS, MOIIHOCTb, JSHEPTHs
B3aUMOJICHCTBUS Tena ¢ 3eMi€id BOMM3M €€ MOBEPXHOCTH, DHEPrusl ymnpyrou nedopmanuu
MPY>KUHBI, KOJIMYECTBO TEIUIOTHI, aOCOJIIOTHAS TeMIleparypa Tena, padoTa B TEPMOJIUHAMUKE,
BHYTPEHHSISI OSHEPTrHs HWICAIBHOTO OJHOATOMHOTO Tras3a, paboTa uJealbHOro Tasa,
OTHOCHUTEJIbHAS BIIAXKHOCTHh BOo3Ayxa, KII/ naeanbHOro TEIIOBOrO ABUTATENA; DJIEKTPUUECKOE
MoJjie, HAMPSKEHHOCTh AJIEKTPUYECKOTO TOJIs, HAMPSHKEHHOCTH TOJS TOYEYHOTO 3aps/ia MM
3apsOKEHHOTO IIIapa B BaKyyMe€ M B JIUPJICKTPHUKE, MOTEHIHMAT 3JEKTPOCTATHYECKOTO IOJIS,
Pa3HOCTh TOTEHIIMAJIOB, AJIEKTPOJBIDKYINAS CHJIA, CHJIA TOKA, HAMPSDKEHHE, MOIIHOCTh TOKa,
JMEKTpUYEcKass EMKOCTh TUIOCKOTO KOHJIEHCATOpa, COMPOTHUBJICHUE YYacTKa Iemu ¢
MOCJIEIOBATEIbHBIM | TapaJUIeIbHBIM COCIUHEHHUEM PE3UCTOPOB, DHEPTHUs JIICKTPUUECKOTO
OJIs1 KOHACHCATOPa;

OOBSCHATH OCOOCHHOCTH TPOTEKaHUS (DUIUUECKUX SBICHUM: MEXaHUYECKOE [IBIDKCHHUE,
TEIJIOBOE JIBM)KCHHE YAaCTUI[ BEIIECTBAa, TEIUIOBOE PABHOBECHE, OpPOYHOBCKOE JIBIKCHHE,
mubdy3us, wucnapeHwe, KUIEHHWE ¢ KOHJEHCAIWs, IUIAaBJICHUE ¢ KPUCTAJIU3AIINS,
HaIpaBJIEHHOCTh TEIUIONIEPEeIaur, JJICKTPU3AIUs TeJl, AKBHUIIOTCHIIMAIBHOCTh TOBEPXHOCTH
3apsSHKEHHOTO MPOBOIHHUKA;

MPOBOJIUTh HCCIEOBAHUE 3aBUCHUMOCTH OJHOW (PU3WYECKOW BETUYMHBI OT JPYrol C
HCIIOJIb30BAHUEM TIPSIMBIX M3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3ynbTaThl TOJYYCHHOW 3aBHCHUMOCTH (U3MYECKHX BEIMYMH B BHUJAC TPadUKOB ¢ Y4ETOM
a0COJIIOTHBIX TIOTPEITHOCTEN U3MEPEHHM, JIENaTh BBIBOJIBI 10 PE3YJIbTaTaM MCCIICIOBAHNUS,
MPOBOJIUTh KOCBEHHBIC M3MEPEHUsST (PU3NYECKUX BEIIMYWH, IPH 3TOM BBIOMPATh ONMTHUMATbHBINA
METOJT HW3MEPEHUs, OILICHHBATh AaOCOJIOTHBIE M OTHOCHTENIbHBIE TIOTPEIIHOCTH TPSIMBIX H
KOCBEHHBIX U3MEPCHHUIA;

MPOBOJIUTHh OMBITHI O MPOBEPKE MPEIOKEHHONW THIOTE3bl: TUIAHHUPOBATH OSKCIICPUMEHT,
coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIyY€HHBIE PE3YIbTAThl U AENaTh
BBIBOJI O CTaTyce MPeI0KEHHON THIIOTE3bI;

coOmroaath mpaBuia 0€30MacHOro Tpyja MpU MPOBEACHUU UCCIEIOBAaHUM B paMKaxX y4eOHOTO
OKCIIEPUMEHTa, MPaKTUKyMa M Yy4eOHO-HCCIEAOBATEIbCKONM M TMPOEKTHOM MEATENLHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIa0OPaTOPHOTO 000PYA0BAHNUS;

pemath pacu€THbIE 3a7aud C SBHO 33aJaHHOW W HESBHO 33JaHHON (PU3MYECKOW MOJIENbIO: Ha
OCHOBAaHWHU aHajiM3a yCJIOBUS OOOCHOBBIBATH BHIOOP (DM3MUYECKON MOJENnH, OTBEYarolen
TpeOOBaHUSAM 3a7aud, MPUMEHATH (OPMYINbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl
(¢u3MuecKux Teopuil TPHU UCHOIB30BAHUU MAaTEMaTHYECKUX METOJOB pEUIeHHUs 3ajad,
MPOBOJIUTH PAcu€Tbl Ha OCHOBAaHUM MMEIONIMXCA JAHHBIX, AHATU3UPOBATH PE3YJIbTAThl U
KOPPEKTUPOBATH METO/Ibl PEIICHUSI C YUETOM MMOITYYEHHBIX PE3YJIbTATOB;

pelaTh Ka4ecTBEHHbIE 3aJauu, TpeOyIoIne MPUMEHEHHsI 3HaHUN U3 pPasHBbIX pa3felioB Kypca
(Gbu3MKYN, a TakKe MHTETpalMd 3HAHUW U3 JPYTrUX MPEAMETOB €CTECTBEHHO-HAyYHOTO ITHKIIA:



BBICTPAaWBaTh JIOTMUECKYIO LIEMOYKY pAacCyKIEHUI C ONOpOH Ha U3y4EHHbIE 3aKOHBI,
3aKOHOMCPHOCTHU U (1)I/I3I/I‘-IGCKI/IG SABJICHUA,

HCIIOJIL30BATh TCOPCTUYCCKUC 3HAHUA JIA OOBACHEHHS OCHOBHBIX MMPpUHOKUIIOB pa6OTBI
M3MEPHUTENBHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB M TEXHOJIOTHIECKUX MPOIECCOB;
MPUBOAMUTH MPUMEPHI BKJIAa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
AHAIIM3UPOBATD W OLCHHUBATL IOCJICACTBUA OLITOBOM H HpOH?;BOIICTBCHHOfI JACATCIIbHOCTHU
YEJIOBEKa, CBA3AHHOMN ¢ (PU3NYECKUMHU MPOIIECCAMU, C MO3HIIMKI SKOJOTUYECKOU OE30MaCHOCTH,
MIPEJICTAaBICHUM O pallMOHAILHOM IPUPOIOIOJIb30BAHUU, @ TAKXKE Pa3yMHOM HCIOJIb30BaHUU
JNOCTHUKEHUM HayKH U TEXHOJIOTUH JJIs JaJbHEHILEro pa3BUTHUS YEJIOBEUECKOT0 OOIIECTBa;
MPUMEHATh Ppa3IMYHBbIE CIOCOOBI PaboOThl ¢ wHGpopManmend (U3NIECKOTO COACPIKAHUS C
HCIIOJIb30BAHUEM COBPEMCEHHLBIX I/IH(i)OpMaIH/IOHHI)IX TCXHOJ’IOFHfI, Ipru 5TOM HCII0JIB30BAaTh
COBPEMCHHBIC I/IH(l)OpMaIII/IOHHI)IG TEXHOJIOTUU 1A IIOMCKA, nepepa60TKI/I U MPCABABICHUA
y4eOHOM M HAy4YHO-TIOMYNISApHON HHQOpPMaLMK, CTPYKTYpHUPOBAaHUS U HHTEPIpETalIN
I/IH(bOpMaIII/II/I, HOJ'Iy‘ICHHOfI N3 Ppas3IM4HbIX HUCTOYHHUKOB, KPUTHUYCCKHU AHAIMU3UPOBATH
MOJIy4aeMyl0 HH(POpPMAIMI0O U OLEHUBaTh €€ JOCTOBEPHOCTb KaK Ha OCHOBE HMEIOLIUXCS
3HAHMM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA NH(OPMALIUK;

MIPOSABJIATE OPraHU3alUOHHBIC W IMO3HABATCIIBHBIC YMCHUA CAMOCTOATCIBHOI'O an/I06peTeH1/m
HOBBIX 3HaHUI B MpoIlecce BHIIOTHEHHS MPOEKTHBIX U y4E€OHO-HUCCIIEeI0BATENbCKUX PadoT;
paboTaTh B TpyIIe C HCHOJHEHHEM pa3IMYHbIX COLMAJBHBIX pPOJEH, MIaHUpPOBaTh pPadboOTy
T'pynmnbl, padluoOHAJIBHO pacupeacIsaTh ACATCIBHOCTh B HECTAHAAPTHBIX CUTyalUsAX, aACKBATHO
OIIEHMBATh BKJIA]] KaX/I0T0 U3 YYACTHUKOB TPYIIBI B PEIICHUE pacCMaTpUBaEMOl MpoOIeMbl;
MPOSIBJIATh MOTHUBALIMIO K Oynymieil mpodeccHoHanbHOW AESTeTbHOCTH MO CHEIHATbHOCTIM
(hMBUKO-TEXHUUECKOTO TIPO(DHIISL.

K xonmy oOyuenus B 11 Knacce npeaMeTHbIE PE3yJIbTaThl Ha YTIyOJIEHHOM YPOBHE JOJDKHBI OTPAaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

MMOHUMATh POJIb (PU3UKH B HKOHOMHYECKOH, TEXHOJIOTMYECKOHM, COIMATIBLHONW M ITHYECKOU
chepax NesSTEIBHOCTH YeJNOBEKa, PoJib U MeCTO (M3MKH B COBPEMEHHOW HAy4YHOW KapTHHE
MHpa, POJib aCTPOHOMHUHU B IPAKTHUECKOH NEATETLHOCTH YEJIOBEeKa U JaJbHEWIIEM Hay4yHO-
TEXHUYECKOM DPAa3BUTHH, 3HAUEHUE OMUCATENbHOM, CHCTEMAaTU3HUPYIOLeH, O0BbsICHUTENbHOU U
MPOTHOCTUYECKOM (DYHKIUN (PU3NYECKOM TEOpUU — DIIEKTPOJWHAMUKH, CHELHAIBLHON TEOpUU
OTHOCUTENIbHOCTH, KBAaHTOBOW (U3UKH, poab (usnueckod Tteopun B (HOPMUPOBAHUU
Mpe/CcTaBiICHU 0 (PU3MUecKol KapTHHE MHpa, MECTO (PU3UYECKOW KapTHUHBI MHUpa B 0OIIEM
PSIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MIPEICTABICHUI O IPUPO/IE;

pasnuyath YCIOBHS MPUMEHHUMOCTH MoJeNell (QU3MYecKHX Tel UM MPOLEcCOB (ABICHUN):
OJIHOPOJHOE DJIEKTPUUYECKOE M OJHOPOJHOE MArHUTHOE IO, TapMOHHMYECKUE KoJieOaHwUs,
MaTeMaTH4YeCKU MAasSTHUK, WJICAIbHBIA TMPYXKUHHBIM MasSTHUK, TapMOHUYECKHE BOJIHBI,
UJeanbHbIi KoJeOaTenbHBIH KOHTYp, TOHKas JIMH3a, MOJENed aroma, aTOMHOIO sjapa H
KBAaHTOBOM MOJIETIU CBETA;

pasznuyath yciaoBHUS (TpaHUIBl, OONACTH) MPUMEHHUMOCTH (U3NYECKHUX 3aKOHOB, MOHUMATh
BceoOmui xapakTep (pyHIaMEeHTATbHBIX 3aKOHOB U OTPAaHUYEHHOCTh HMCIIOJIb30BAHUS YACTHBIX
3aKOHOB;

aQHAIM3UPOBATh U OOBSACHATH AJIEKTPOMArHUTHBIEC MPOLIECCHl U SBJICHUSI, UCIIONb3ys OCHOBHBIC
TOJIOKEHUSI W 3aKOHBI DJIEKTPOJUHAMUKMA M CHEIUAIBHON TEOPUH OTHOCHTEIBHOCTH (3aKOH
COXpaHEHUs ANEKTPUUECKOTO 3apsja, cuia AMiepa, cuia JlopeHiia, 3aKkoH 3J€KTPOMarHUTHOM
WHIyKIUU, npaBuwio Jlenna, csazb D/JC caMOMHAYKIIMHU B 3JIEMEHTE AJIEKTPUUYECKOM LIeNH CO
CKOpPOCTbIO HM3MEHEHMsI CHJIbl TOKA, IOCTYJaThl CIELHAIbHON TEOPUU OTHOCUTEIbHOCTU
DUHIITeHA);



AQHAIM3UPOBATh W OOBSACHATH KBAaHTOBBIE NPOIECCHI W SIBIICHUS, HWCIOJB3YS TOJIOKECHUS
KBaHTOBOHW (u3uku (ypaBHeHHE DWHIITEHHA 11 poTod(hdeKTa, MepBbii 1 BTOPOH MOCTYIIATHI
Bbopa, mpuHImMNI cooTHOmIeHUs HeonpeaenéHHocTel [elizenOepra, 3aKOHBI COXpaHEHUS
3apsIOBOIO M MacCOBOTO YHCEN W SHEPIHHM B SIACPHBIX PEAKIUAX, 3aKOH PaTuO0AKTUBHOTO
pacmajia);

OTHCHIBATh (DM3UYECKUE TPOIECChl W SBICHHS, WCIOJB3Yys BEIUYHHBI: HAMPSHKEHHOCTH
NIEKTPUYECKOTO TIOJS, MOTEHIMAl 3JIEKTPOCTAaTUYECKOTO MO, Pa3HOCTh IOTEHIMAJIOB,
ANIEKTPOJIBIDKYIIAs CHUJIa, WMHAYKIMS MAarHUTHOTO IIOJIsl, MarHUTHBIM TOTOK, CHiia Awmriepa,
WHJIYKTUBHOCTb, OJJICKTPOJBIDKYIAsE CHJIa CAMOWHIYKIIMH, OHHEPrus MAarHUTHOTO TIOJIA
MIPOBOJIHUKA C TOKOM, PEIATUBUCTCKUAN UMITYJIbC, ITOJHAS SHEPTHUsl, SJHEPTHUsl TTOKOSI CBOOOIHOM
YaCTHIIbI, SHEPTHS U UMITYJIHC (POTOHA, MACCOBOE YKCIIO U 3apsifl sApa, SHEPTHS CBS3H SAPa;
OOBSCHATH OCOOCHHOCTH TPOTEKaHUs (PU3WYECKUX SIBIICHUM: DJIEKTPOMArHUTHAs WHIYKIUSA,
CaMOMHIYKIIHS, PE30HAHC, UHTep(EepEeHIINs BOJIH, TU(PaKIIKs, TUCTIEPCHs, TTOJTHOE BHYTPEHHEE
oTpaxkenue, Goroannekrpuueckuii r3¢dext (potorddexr), anvda- u 6era-pacnaasl suep, ramma-
U3IIy4yeHue siiep, PU3ndecKue MPUHIUIBI CIEKTPAIbHOTO aHaIN3a U paboThI Jlazepa;
OTIPENIEeTISATh HANIPABJICHUE UHIYKIIUM MAarHUTHOTO TOJIS MPOBOJHUKA C TOKOM, CHJIBI AMIepa u
cunel Jlopenna;

CTPOUTH N300paxKe€HHE, CO3/IaBAEMOE INIOCKUM 3€pKajiOoM, TOHKOM JIMH30M, U pacCUUTHIBATH €T0
XapaKTEPUCTHUKH;

MIPUMEHSATH OCHOBOTIOJIATAIOINE ACTPOHOMUYECKUE TIOHITHS, TEOPUH M 3aKOHBI JUIsl aHAIIN3a U
00BSICHEHUST (DU3UYECKUX TPOIIECCOB, MPOUCXOJANINX B 3BE3/MAaX, B 3BE3JHBIX CUCTEMAX, B
MEXTaJTaKTHYECKON cpelie; IBMKEHUSI HeOSCHBIX T, SBOJIIOIHH 3BE31] 1 BeeneHnHoii;
MIPOBOJUTH HCCIIEJOBAaHHE 3aBUCUMOCTEN (PU3NYECKHX BEIMYMH C MCIOJIb30BAHUEM MPSMBIX
U3MEpEeHuH, MpU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PMKCHUPOBATH PE3YyIbTAThl MOJYyYEHHOU
3aBUCHUMOCTH (PU3MYECKHUX BEJIMYHMH B BHJE Ipa@UKOB ¢ Yy4ETOM aOCOJIOTHBIX MOTPEIIHOCTEH
M3MEpEeHUuH, J1efaTh BHIBOIBI 10 PE3yJIbTaTaM MCCIEI0BaHUS;

MIPOBOJUTH KOCBEHHbIE M3MEpEHUsl (PU3MUECKUX BEIMUYMH, MPU 3TOM BbIOMpATh ONMTUMAaJIbHBIN
METOJI HU3MEpEHHMs], OLIEHHWBAaTh AaOCOJIIOTHBIE W OTHOCHUTEJIbHBIE TOTPEHIHOCTH MPSAMBIX U
KOCBEHHBIX U3MEPEHHUIA;

MIPOBOJUTH OIBITHI MO MPOBEpPKE IMPEAJOKEHHON THUIOTE3bl: IUIAHUPOBATh SKCIIEPUMEHT,
coOuparh HKCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIM3UPOBATh MOJIyYEHHBIE PE3YIbTAThl U ACNaTh
BBIBOJI O CTaTyce MpeII0KeHHOW I'UIOTEe3bl;

OTHCHIBATh METO/Ibl OJYYCHHSI HAYYHBIX aCTPOHOMHUYECKUX 3HAHUIA;

coOnroaath npaBuia 0€30MacHOro TpyAa IpU MPOBEACHUU MCCIEIOBAaHUM B paMKax y4eOHOTO
OKCIIEPUMEHTa, MPaKTUKyMa M Yy4eOHO-HCCIEAOBATEIbCKONM M TMPOEKTHOM MEATENLHOCTH C
WCIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOUCTB U JIaOOpaTOPHOTO 000PYA0BAHNUS;

pemath pacu€THbIE 3a7aud C SBHO 33JaHHOW M HESBHO 33JaHHON (PHU3MUYECKON MOJENBIO: Ha
OCHOBAaHUHU aHaJIU3a YCIOBHUS BbIOMpaTh (PHU3MYECKHE MOJENH, OTBEYarolne TpeOOBaHUSM
3a/lauM, MPUMEHATh (HOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH W TMOCTYNAaThl (U3UYECKUX TEOPHd
MpU KCHOJb30BAHUM MATEMaTUYECKHX METOJIOB pEeUIeHUs 3ajad, NPOBOAUTH pacu€éThl Ha
OCHOBAaHUM HUMEIOIIMXCS JAHHBIX, AHAIM3UPOBAaTh PE3ylIbTaThl M KOPPEKTHUPOBATH METOMbI
peuieHus ¢ y4€ToM MOJIYyYE€HHBIX pe3yIbTaTOB;

pemaTth KauecTBEHHBIE 33aJaud, TpeOyIoIe MPUMEHEHHsI 3HaHUN U3 pasHbIX pa3fesioB Kypca
¢Gbu3MKYM, a TakKe MHTETpald 3HAHUW U3 JPYTUX MPEAMETOB €CTECTBEHHO-HAYyYHOTO ITHKIIA:
BBICTPAaUBaTh JIOTUYECKYIO IIEMOYKY PAaCCYKJIEHUW C OMNOpPOM Ha U3YYECHHBIE 3aKOHBI,
3aKOHOMEPHOCTH | (pr3ndecKue siBICHUS;

WCIOJIb30BAaTh TEOPETUYECKHE 3HAHHS M OOBSICHEHHS OCHOBHBIX MPUHIIUIOB pPabOTHI
M3MEPUTENBHBIX TPHOOPOB, TEXHUYECKUX YCTPOUCTB U TEXHOJOTHUYECKUX MPOIECCOB;



MPUBOAMUTH NMPUMEPHI BKJIAa POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE HAYKH,
B 00BSICHEHHUE MPOLIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTH;
aHAJM3UPOBAaTh M OLEHUBATH IOCIEACTBUS OBITOBOM M TMPOU3BOIACTBEHHOW IESITEIBHOCTH
YelI0BEKa, CBA3AHHOU ¢ (PM3MUECKUMU MPOIECCAMH, C TIO3HIIMNA IKOJOTUYECKON 0e30TIacCHOCTH,
IIPEJICTAaBICHUM O pallMOHAIBLHOM IPUPOAOIOJB30BAHNHU, a TAKKE Pa3syMHOM HCIIOJIb30BAaHUU
JOCTHUYKEHUI HayKU ¥ TEXHOJIOTUH AJIs JaJbHEHILEro pa3BUTHUS YEJI0BEUECKOT0 OOIIECTBA;
MPUMEHATh Ppa3IMYHbIE CIOCOOBI PabOThl ¢ wH(popManmend (U3NIECKOTO COACPIKAHUS C
WCIOJIb30BAHUEM COBPEMEHHBIX WH(OPMAIMOHHBIX TEXHOJIOTWH, MPH 3TOM HCIIOJIb30BaTh
COBpEMEHHbIE HH()OPMAIIMOHHBIC TEXHOJOTUU JUIA TIOMCKA, MepepabOTKH M TPEIbSBICHHS
y4eOHOIl W Hay4HO-TIOMYJSpHOW WHPOpPMANWU, CTPYKTYPUPOBAHUS W HWHTEPIPETALUU
uHbOpMAIMY, TOJYYEHHOW W3 pa3IUYHBIX HMCTOYHUKOB, KPUTHYECKH aHAIU3UPOBATH
MOJIy4aeMyl0 HH(POpPMAIMI0O U OLEHUBaTh €€ JOCTOBEPHOCTb KaK Ha OCHOBE HMEIOLIUXCS
3HAHMM, TaK ¥ HA OCHOBE aHaJIM3a UCTOYHUKA NH(OPMALIUK;

MPOSIBJIATh OPraHU3allMOHHBIE U IMO3HABATEJbHBIE YMEHHUS CAMOCTOSITEILHOTO MPUOOpPETEHUS
HOBBIX 3HAaHUI B MPOIIECCE BHIIOJHEHUS IPOEKTHBIX U y4E€OHO-HUCCIIEI0BATENbCKUX PadoT;
paboTaTh B TpyIIEe C HCHOJHEHHEM pa3IMYHbIX COLMANBHBIX pPOJIEH, MIaHUpPOBaTh pPadbOTy
IPYIIbI, PalMOHAIbHO PacHpeeNsiTh AEATEeIbHOCTh B HECTAHJAPTHBIX CUTYallUsX, aJ€KBaTHO
OIICHMBATh BKJIAJ] KAX/I0TO U3 YYAaCTHUKOB IPYIIIBI B PEIIEHHE paccMaTpUBaeMoi poOIeMBl;
MPOSIBJIATh MOTHUBALIMIO K Oynyuiedl mpodeccHoHanbHONW AESTENbHOCTH MO CHEIHaTbHOCTIM
(bMBUKO-TEXHUUECKOTO TIPO(DUIISL.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
Ne (uu¢poswIe)
HaumeHoBaHue pa3/ejioB U TeM NPOrPaMMBbl KoHTposbHbIE IMpakTuyecKue
n/n Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pasznen 1. HAYYHBIA METO/ ITO3HAHUSI ITPUPO/IBI
11 HayuHsblil MeTO1 NO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Pa3znen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnaHamuka 10
2.3 Craruka TBEpAOTO TEna 5 1
2.4 3aKOHBI COXpaHCHUS B MEXaHUKE 10 1
Hroro no pazaeny 35
Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmonuaamuka. TennoBble MalTuHbI 20 1
3.3 ArperatHble COCTOSIHUSI BemiecTBa. Da30BbIC MEPEXO0IbI 14 1
Htoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 IIoCTOSHHBIN 2NEKTPUUYECKUI TOK 24 1
4.3 Toxku B pa3nu4HbIX cperax 6




Uroro no pazaeny 54
Paznen 5. ®PUSHUECKHWI MPAKTUKYM
5.1 Ou3nyeckuil NPakTUKyM 16 16
Hroro mo paznmeny 16
Pe3epBHOE Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 16




11 KVIACC

KosmmuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHuTHAas MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHnyeckue 1 3JeKTPOMarHUTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3MKa aTOMHOTO 4/pa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NpakTUKyM 16 16
Wroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEIMETHOTO COJICPKAHUS U OITBITa 15
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHoe Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHMHE 10 KJIACC

KoaudecTBo 4acoB

Ne Jara Jlomaminee
Tema ypoka KonTpoabHubie IIpakTuyeckue
n/n Bcero U3y4eHust 3a/laHue
padoTsbI padoThI
Brenenue
1 ®dwusuka — pyHIaMeHTaIbHAs HayKa O TIPUPOJIE 1 04.09.2023 e1p.5
Tp.
Hayunb1ii MeTO1 MO3HAHUS U METObI UCCIIEIOBAHUS Brenenue
2 i ATOT A 8 1 05.09.2023 8
(bu3nuecKuXx SBICHUN cTp. 6-7
DKCIEPUMEHT U TEOPUS B MPOLIECCE TOZHAHUS Brenenue
3 P PIGLE TIPOT 1 06.09.2023 8
npupoabl. HaOnrofeHre u skcnepuMeHT B (pu3HKe ctp. 8-9
4 Crioco6b1 n3mMepeHus: GU3NIeCKUX BETUINH 1 06.09.2023 KOHCTICKT
AOCOIOTHAS M OTHOCUTEJIbHAS MOTPEIIHOCTH
5 . P 1 07.09.2023 ctp. 409-412
MU3MepeHul PU3NYeCKNX BEIUUNH
MopenupoBanue B pusuke. Posib 1 MecTo GU3HKH B
6 (hopMUPOBaHNHN COBPEMEHHOW HAy4YHOW KapTHHBI 1 11.09.2023 Brenenue
MHpa, B IPAKTUYECKON JESITEIbHOCTH JII0IeH
Mexannyeckoe nBuxkeHue. Cucrema oTcueTa.
7 OTHOCUTEIHFHOCTh MEXAaHUYECKOTO ABYDKEHUS. 1 12.09.2023 §1 ctp.14
[Ipsimas u oOpaTHas 3a7ja4n MEXaHUKH
Panuyc-BekTop MaTepraibHOM TOUKH, €r0 MPOSKIUU
8 Ha ocHu koopauHaT. Tpaektopus. [lepemernienue. 1 13.09.2023 §2,3 ctp.17
Ckopoctb. X mpoekuuu Ha Ocl KOOPAUHAT
PaBHOMEpHOE MpSAMOTHHENHOE IBUKEHHE. §4-5
9 I'paduueckoe onrcanue paBHOMEPHOTO 1 13.09.2023 5 Nol
CTp. °
MPSIMOJTUHEIHOTO BHYKCHHUSI P
CrosxeHHe TepeMelieHnil 1 ckopocTeil. Pemenue 86,7
10 peNeEtt P 1 14.09.2023
3a1a4 ctp.30 Nel
11 HepaBHoMepHOe nBM>keHHE. MTrHOBEHHAs! CKOPOCTb. 1 18.09.2023 8§8-10




VYcekopenue. [IpsaMoMHENHOE ABUKEHHE C
IIOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onucanue MPSMOIUHEHHOTO 19.09.2023 811-12
JIBUKEHMSI C TIOCTOSIHHBIM YCKOPEHUEM ctp.48 Nel
CBoOoHOE MafieHne. Y cKopeHrue CBoOOHOTO

13 najieHus1. 3aBUCHMOCTh KOOPAWHAT, CKOPOCTH, 20.09.2023 813
YCKOPEHUS OT BpEMEHH M MX TpaduKu

14 JIBuKkeHue Tena, OpoIIeHHOTo MO YIIIOM K 90.09.2023 814
TOPU30HTY ctp.54 Nel
KpuBosmHeliHoe nBuxkenue. J[BrxkeHue 1no

15 OKPY)KHOCTH. YTJIOBas U JIMHENWHAsI CKOPOCTb. 91.09.2023 815-16
[Tepuon u wacrora. LleHTpocTpeMuTenbHOE U cTp.63 Nel
MTOJTHOE YCKOPEHHUE

16 KonTponsnas pabora no teme "Kunemaruka" 25.09.2023
[IepBb1ii 3ak0oH HeroToHa. MHEpManbHbIe cUCTEMBI

17 otcuéra. [IpuHiun oTHOCUTENBbHOCTH [ amuies. 26.09.2023 818,20,26
Heunepuuanbubie cucTeMbl OTCUETA

18 Cuna. PaBHonelicTBytomas cuia. Bropoit 3akoH 97 09.2023 819, 21
HeroTona. Macca ctp. 82 Ne 3

19 B3aumonerictBue ten. Tperuii 3akoH HeroToHa 27.09.2023 §24 BOMpPOCHI

0 | B oo P s | 2om 7

T o2i0mas | 1o

22 Cuna TsDKeCTH M yCKOpeHue CBOOOHOTO Ma/ieHus 03.10.2023 829
JIBuKkeHre HeOECHBIX TENT U UX UCKYCCTBEHHBIX

23 cnyTHHUKOB. [lepBas kocMHuuecKasi CKOPOCTh. 3aKOHBI 04.10.2023 §31 ctp 104
Kemnnepa

24 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 04.10.2023 833-34




Cuna tpenust. [Ipupoaa v BUAbI CUIT TPEHUS.

25 JIBUKEHHE B )UAKOCTH U raze ¢ y46TOM CHIIBI 05.10.2023 §36 ctp. 117
COIIPOTHUBIICHUS CPEJIBI

26 Hasnenwue. ['mapocraTrueckoe napnenne. Cuia 09.10.2023 §53 crp. 177
Apxumena

97 AOcomoTHO TBepaoe Teino. [loctynarenbHoe u 10.10.2023 §48 c1p. 158
BpamaTenbHOe ABIKEHHUE TBEPAOTO Teja

28 MoMeHT cuiibl OTHOCUTENBHO OCcH BpauieHus. [1nedo 11.10.2023 §49
CHJIBI ctp 164 Ne 1
CrnoxeHne CHJl, MPIJIOKEHHBIX K TBEPAOMY TETy. §51

29 Lentp TsoKecTH Tena. Y CIIOBUS paBHOBECHS 11.10.2023 o, 172 Ne 1

Tp. 0

TBEpOTO Tena. Buasl paBHOBecHs P

30 Pemienne 3amau 12.10.2023 B TETPaIU

31 KonTposbnas 13360Ta o TeMe "Jlunamuka. Ctatuka 16.10.2023
TBEpIOTO Tena
Nmnynbc MaTepuaibHOM TOYKH, CUCTEMBI

39 MaTepHUaIbHBIX To4eK. LIeHTp Macc cuctembl 17.10.2023 §38
MaTepHuagbHBIX TOYeK. Teopema o ABMKEHUH IIEHTpa
Mmacc

33 WMiynbc cuiibl 1 UISMEHEHHE UMITYJIbCca Tefa. 3aKOH 18.10.2023 839
COXpaHEHUs UMIlyJIbca. PeakTUBHOE ABUKEHHUE ctp. 129 Ne 1
MoMeHT UMITyJIbCa MaTepUAIbHON TOYKH.

34 [IpencraBieHne o COXpaHEHUM MOMEHTA UMITYJIbCa B 18.10.2023 §39 ctp. 130
LEHTPATBHBIX MOJISIX

35 Pemenue 3amau 19.10.2023
PaboTa cusbl Ha MaJIOM U Ha KOHEUHOM

36 nepemelneHun. I'papuueckoe npeacraBieHne 23.10.2023 §40 ctp. 134
paloThI cUJIbl. MOIIIHOCTh CHUJIBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUH 24.10.2023 841 crp. 139




KMHETUYECKOM SHEPIrUU MaTEPUAIBHON TOUKHU

Nel

HOTCHI_II/IaJIBHbIC 1 HCTIOTCHIMAJIbHBIC CUJIBI.

38 [TorenumansHas sueprus. Bropas kocmuueckas 25.10.2023 §44 ctp. 145
CKOPOCTH
Tpetbst kocMuueckast CKopocTb. CBsi3b pabOTHI
39 HeHOTeHuHamZHHx CHJI C UI3MEHEHHUEM 95 10.2023 §45
MEXaHUYECKOM IHEPTUU CUCTEMBI Tell. 3aKOH
COXpaHEHUsI MEXaHUYECKON IHEPTUN
40 Ynpyrue u Heynpyrue CTj)J'IKHOBeHI/ISI. YpaBHeHue 96.10.2023 §54 ctp. 181
beprymnu mist npeanbHON KUAKOCTH
41 KOHTpOJ‘IBHiSI pabota 1o Teme "3aKOHbI COXpaHEHHs 07.11.2023
B MEXaHUKE
PasButne npeacraBieHuit 0 MpUPOIE TETUIOTHI.
42 Ocnosuebie nonoxeHust MKT. duddyzus. 08.11.2023 ctp. 185-187
BbpoyHoBcKkoe nBUKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U TBEPIBIX TEI.
43 XapakTep ABHKEHHUS U B3aUMOJACHCTBHUS YaCTHI] 08.11.2023 §59 Bompochr
BEIECTBA
m Macca u pazmepsl MoJiekyn (aToMoB). KonndecTBo 09.11.2023 §56 ctp. 193
BeniectBa. [locrosinnas ABoraapo Ne 1
45 Temneparypa. Temtosoe pasHoBecue. [llkana 11.11.2023 §62
Llenbcus
46 Pewtenue 3amay 13.11.2023 B TETpau
60 ctp. 200-
47 WneanbHelii ra3. ['a30BbIe 3aKOHBI 14.11.2023 g 01 ;2%
48 VYpasaenne Menaeneea-Knaneiipona. Pemenue 15.11.2023 866
3a1a4 cTp. 225 Ne 2
863
49 AbcomoTHas Temieparypa. 3akoH JlanbToHa 15.11.2023

cTp. 212-213




I/ISOHpOHeCCH B NACAJIbHOM I'a3€ C IOCTOSAHHBIM

50 16.11.2023 § 69 cTp. 232
KOJIMYECTBOM BEIIIECTBA
r :

51 paduveckoe MpeICTaBICHIE H30MPOIIECCOB 90.11.2023 § 70 c1p 235
M30TepMa, U30X0pa, u300apa

52 OcnoBHoe ypaBHenne MKT 21.11.2023 §60 ctp. 204

53 Pemenwue 3amau 22.11.2023 869,70
CBs13b aOCOTIOTHON TeMIepaTyphbl

54 TepMoz[HHaMI/iqecxoﬁ CI/\I’CTGMBI CO cpemHen 99 11.2023 §63 crp. 215
KHHETUYECKOM dHEPTUeH MOCTYaTeIbHOTO
TEIJIOBOTO JBWKCHUS €€ YaCTHII
O06o01enre U cucTeMaTru3alus 3HaHuH 10 TeMe

23.11.202

55 "Octopsr MKT" 3 023 | BTerpamu

56 KonTpomasHas padora o Teme "OcHoBsl MKT" 27.11.2023
TepMoauHamMuyeckasi cucTema. 3aJlaHie BHEITHUX
ycnoBuit aiig T/l cucteMbl. BHenIHME U BHYTpEHHKE

57 napameTpsl. [Tapamerpsr T]] cucTembl Kak cpeHue 28.11.2023 879
3HAYEHUS BEJIMYUH, OMUCHIBAIONINX €€ Ha
MHUKPOCKOTIMYECKOM YPOBHE
HyneBoe Hauano TepMoIuHaAMUKH.

58 Camonpowu3sBoJibHas penakcanus T[] cuctemsr k 29.11.2023 KOHCIICKT
TEIJIOBOMY PaBHOBECHIO

59 Monenb uieanbHOro ra3a B TipMO,I[I/IHaMI/IKe. 99.11.2023 § 80 KoHCIIeKT
YcioBust IPUMEHUMOCTH 3TOM MOAETTH

60 YpaBHeHue MefmeneeBa-Knar[eﬁpOHa U BBIPAXKECHUE 30.11.2023 $80 KoHCIEKT
JUIS BHYTPEHHEH YHEPTUH
Bripaxkenue as BHyTpeHHEN SHEPTrUuu

61 0JIHOATOMHOT'O HIeaJbHOro rasa. Ksazucratnueckue 04.12.2023 §80 KOHCTIEKT
Y HECTAaTHYECKUE TIPOIECCHI

62 DnemeHTapHas paboTa B TEPMOAMHAMHUKE. 05.12.2023 880, 81 Ne 1,2




Brraucnenue paboTsl no rpaduky mnpouecca Ha pV-
ararpamme

Temnonepenaua kak crocod N3MEHEHUS! BHYTPEHHEN

63 suepruu TJ] cucrembl 6e3 CoOBepIICHUS PadOTHI 06.12.2023 | § 8137

64 KonBekuusi, TermmonpoBOIHOCTh, H3ITYyICHUE 06.12.2023 MIPE3CHTALIHS
KonnuecTBo TemnoTel. TemnoéMKoCTh Tena.

65 VY aenpHas U MOJISIpHAsl TEIVIOEMKOCTH BEILIECTBA. 07.12.2023 B TE€TPaaM
VYaenpHas TETUIOTA CTOPAHUS TOILIHBA

66 Pacuér xommvecTBa TEIUIOTHI PH TEIUTOTIEpEIave 11.12.2023 ffs 275 No 8

67 [TonsiTre 06 amuadbatHoM mporiecce. [1epBrIii 3aKk0H 12122023 884,85
TEPMOIUHAMUKHI ctp. 281

68 KonnuecTBo TemoTsl IiI' paboTa Kak Mepbl 13.12.2023 586
W3MEHEHUA BHYyTpeHHel sHepruun TJ1 cuctemsl
BTopoii 3aKkOH TepMOAMHAMUKH ISl PABHOBECHBIX U

69 HEpPaBHOBECHBIX MpolieccoB. HeoOpatumocTs 13.12.2023 887
MIPUPOIHBIX MTPOLIECCOB

70 [Tpunnume! aecTBus TerioBbix MamuH. KIT/] 14.12.2023 888

71 MakcumanbHoe 3Haderue KIT/I. [Tuxn Kapro 18.12.2023 §88 cTp. 292

72 Pewtenue 3amay 19.12.2023 589

ctp. 294 No 1

DKOJIOTHYECKHE aCMEKThI HCIIOIb30BAHMS TEIIJIOBBIX

73 nurareneil. TeraoBoe 3arpsa3HeHne OKpYKarolen 20.12.2023
cpenbl

74 Pewrenue 3amau 20.12.2023 ff:j’i% 4 Nod

75 O000111eHIE U CUCTEMATHU3aIUs 3HAHUH 110 TEME 91.12.2023
"TepmoauHamuka. TenaoBble MalliuHbI"

76 KonTtposneHast padota no teme "TepmoanHamuka. 25.12.2023




TenmoBsie MamHB"

[TapooOpazoBanue u koHAeHCanus. Vicnapenue u

77 26.12.2023 871
KHIICHHE. Y IeTbHas TeIUIoTa apooOpa3oBaHus
HacplImmeHnHbie 1 HEHACHIIIICHHBIC MTAPHI.
KauecTBeHHas 3aBUCUMOCTb INIOTHOCTH U JABJICHUS
78 HACBIIIEHHOTO apa OT "TeMnepaTypm, 170'¢ 97 12.2023 §71.72
HE3aBHCHMOCTh OT 00hEMa HACKHIIIIEHHOTO Tapa.
3aBUCUMOCTb TEMIIEPATYPHI KUIICHUS OT JIaBJICHUS B
KUJTKOCTH
79 BrnaxHocTh Bo3ayxa. AGCOIOTHAS U OTHOCUTEIbHAS 97 12.2023 §73
BIIQYKHOCTh
80 Pemienne 3amau 28.12.2023 cTp. 249
81 TBépnoe Temno. KpI:ICTaJ'IJ'II/I‘IeCKI/Ie 1 aMop(QHBIE Tena. 09.01.2024 §78
AHHM30TPOIHNS CBOWCTB KPUCTAJUIOB
82 [InaBnenue U KpucTauM3anus. Y geibHas TeIoTa 10.01.2024 COHCIICKT
rutaBneHust. CyOnmumarus
Hedopmaruu TBEpIOTO Tena. PacTskeHue u cxxarue.
83 Cnur. Moayns FOnra. [Ipenen ynpyrux 10.01.2024 KOHCIICKT
nedopmarui
TennoBoe pacmmpeHue KUAKOCTESH U TBEPIBIX TEJl.
84 AHTapMOHHU3M TEIJIOBBIX KOJICOAHHI YaCTHII 11.01.2024 KOHCIEKT
BeIIeCTBA
85 [IpeoOpazoBanue 3HEpruu B (pa3oBbIX Epexogax 13.01.2024 582
ctp. 270-272
86 VYpaBHeHHe TEIUIOBOro OajaHca 15.01.2024 §82 ctp. 272
87 Pemenne 3amau 16.01.2024 883
[ToBepxHocTHOE HaTsKeHUe. KanumispHeie
88 siBieHus. J[aBieHue noj MCKpUBIEHHOMN 17.01.2024 875,76

MOBCPXHOCTBIO JKUAKOCTH. GDopMyna Jlamnaca




O0001IeHME U CUCTEMATU3ALIMS 3HAHUN 10 TEME

89 "Arperatabie cOCTOSIHUS BeniecTBa. DazoBbie 17.01.2024 §83 crtp. 275
nepexonr"

90 KoHnTposabHast paboTa no teme ArperaTHLf'e 18.01.2024
COCTOSIHUS BerecTBa. Pa3oBbIe MEePexX0/Ibl
DnexTpu3ays Tei U e€ MpOosSBICHHUS.

01 OnexTpuueckuit 3apsaa. [IBa Buaa aMeKTpuIeCcKUX 99 01.2024 e1p 295-297
3apsoB. [IpOBOIHUKH, TUAIEKTPUKH U
MOJTYTTPOBOTHUKH

92 DIIeMEHTapHBIN SJIEKTPUYECKAN 3apsia. 3aKOH 93.01.2024 §90 c1p. 300
COXpaHEHHS AIIEKTPUUYECKOTO 3apsiia

93 B3anmoperictBue 3apsaoB. Toueunblie 3apsbl. 94.01.2024 §01
3akoH Kynona

94 Pemenue 3amau 24.01.2024 592

8 a ctp. 307 Nel

95 DnekTpuyeckoe noJie. Ero aeiicteue Ha 95.01.2024 §93,94
AIIEKTPUYECKHE 3apPsIb
HanpspkénnocTs anexrpudeckoro notis. [TpoOHbIit

96 3aps. JInHUM HanPsHKEHHOCTH AJIEKTPUIECKOTO 29.01.2024 895
noJist. OHOPOTHOE ANEKTPUYECKOE T10JIe

97 [ToTeHIMaTbHOCTD AIIEKTPOCTATUYECKOTO TIOJIA. 30.01.2024 COHCIICKT
Pa3HOCTh MOTEHIIMANIOB U HAMPSKEHHE
[ToTennmanpHas YHEprus 3apsaa B

98 ANEKTpPOCTaTHUECKOM IMoJie. [loTenmman 31.01.2024 §99 c1p. 329
3JIEKTPOCTATUYECKOTO TOJIS

99 CBs3b HANPSDKEHHOCTH MOJIS U Pa3HOCTH 31.01.2024 $101 c1p. 333
MOTEHIUAJIOB IS AJIEKTPOCTATUYECKOTO MOJIs

100 [IpuHIMI cyneprno3uLuy JIEKTPUUECKUX MOJIEN 01.02.2024 896

101 Pewrenue 3agau 05.02.2024 ctp. 321




ITone Toueynoro 3apsaa. [lone paBHOMEpHO

102 N 06.02.2024 MPE3CHTALIHS
3apsKEHHOU cdepsl
[Toyte paBHOMEPHO 3apsKEHHOTO IO 00BEMY Iapa.
103 [Tose paBHOMEPHO 3apsKEHHON OECKOHEYHOU 07.02.2024 B TETPaIU
IUIOCKOCTH
104 [TpOBOTHUKH B AJIEKTPOCTATHICCKOM ITOJIE. Y CIIOBHE 07.02.2024 508
paBHOBECHS 3aps/I0B
105 JWDIISKTPHKI H TOMYPOBO MHIKIL B 08.02.2024 | §98 crp. 326
AIIEKTPOCTATUYECKOM II0JIC
106 OHlIeHCflTop DNeKTPOEMKOCTh KOHJIEHCATOpa 12.02.2024 §103
DIEKTPOEMKOCTH TUIOCKOTO KOHJIEHCATOpa
103 . 348
107 [TapannensHOE COETMHEHNE KOHIEHCATOPOB 13.02.2024 J§\fo ) “1p
103 . 348
108 [TocnenoBarenbHOE COCTUHEHHNE KOHICHCATOPOB 14.02.2024 J§\f0 5 “1p
109 DHeprus 3apsHKEHHOTO KOHJIEHCATOpa 14.02.2024 ctp. 349 Ne 3
110 Pemtenue 3amay 15.02.2024 8105
111 JIBMKEeHHE 3apsKEHHON YaCTHIIBI B OTHOPOIHOM 10.02.2024 c1p. 348 Ne 1
ANEKTPUUECKOM TI0JIe
112 Pemtenue 3amay 20.02.2024 ctp. 348 Ne 3
113 ?606H16HI/IC 5 CI/ICTGM?;TI/I?»aLII/I}I 3HAHUH 110 TEME 91.02.2024
DIIEKTPUYECKOE oJIe
114 KOHTPOJ‘IBHa}I pabora 1o Teme "DIEKTPHIECKOe 91.02.2024
moJie
LT 5 .
115 Cuna toka. [TocTosTHHBIH TOK. Y CI0BHS 99 02.2024 §106 c1p. 353
CYIIECTBOBAHMS MOCTOSTHHOTO AJIEKTPHUYECKOTO TOKA
116 Wcrounnku Toka. Hanpsbxenne n 9/1C 26.02.2024 B TETPaIu
117 3akoH OMa Juisl y4acTKa HEenu. DIEKTPUUECKOoe 97.02.2024 $107 c1p.356

COIIPOTUBJICHUC




3aBUCHMOCTh COIMPOTUBJICHUA OAHOPOJHOTO

1 361
118 MIPOBOJIHUKA OT €r0 JIJTUHBI U IJIOIIAU OTIEPEYHOTO 1 28.02.2024 J§\{0027 ctp-36
CeueHHs -
119 VY aenbHOE COMPOTHUBIICHHE BelllecTBa. Pemenne 1 98.02.2024 §107 ctp.361
3aja4 Nel
120 [TocnenoBarensHOE, TAPATUICTHLHOE, CMEIIAHHOE 1 99.02.2024 §108 c1p.359
COCIIMHEHUE IMPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JICKTPHUCCKUX IICTICH. 1 04.03.2024 B TeTpa
[IpaBuna Kupxroga
122 Pemrenne 3amau 1 05.03.2024
P . —
123 aboTa JEKTPUIECKOTO ToKa. 3akoH J[koyis 1 06.03.2024 §110
Jlenma
124 Pemenwue 3amau 1 06.03.2024 §110 ctp. 364
125 MOIIHOCTD JIEKTPUYECKOTO TOKa. TermoBas 1 07.03.2024 ctp. 372 Ne 1
MOIITHOCTb, BBIJICIsIEMasi Ha PE3UCTOPE
126 Pemenue 3amay 1 11.03.2024 ctp. 373 Ne 1
127 OJIC u BHyTpeHHEE CONPOTUBIICHNE HCTOYHNKA TOKA 1 12.03.2024 8111
128 3akon Oma I[J'Iil MOJTHOM (3aMKHYTOM) 1 13.03.2024 8112
AIEKTPUYECKOH LIeTH cTp.369 Ne 1,2
129 Pewenue 3amay 1 13.03.2024 ctp 372 Ne 6
130 MOLIHOCTh UCTOYHUKA TOKA 1 14.03.2024 B TETpau
131 KopoTkoe 3ambpikanmne 1 18.03.2024 MIPE3CHTAIMS
132 KonneHcarop B 1ienu MOCTOSHHOTO TOKa 1 19.03.2024 B TETpau
133 Pemenue 3amau 1 20.03.2024
134 Paz6op 3aI[aHI/£I/I o ”TeMe ITocTosTHHBIN 1 90.03.2024 B TeTpa
ANEeKTpUYecKuil TOK" (cxema)
135 Pa36op 3ananuit o Teme "[locTosiHHBIIM 1 91.03.2024 B TeTpa

ANEKTPUUECKUH TOK"




Pemrenue 3agau mo reme "TlocToOSSHHBIH

136 . " 01.04.2024
IIEKTPUYECKUI TOK

137 ?606HI€HI/I€ 51 CI/ICTeMaTI/ISaIII:ISI 3HiHI/II71 0 TeMe 02.04.2024

[ToCTOSTHHBIN IEKTPHUECKUI TOK

138 KontponbHas Iu)a60T"a o Teme "[locTosiHHBIH 03.04.2024
AIIEKTPUYECKHUI TOK
DnexTpuyecKas IpOBOJUMOCTb PA3INYHBIX

139 BEIIECTB. DJIIEKTPUICCKHUI TOK B METaJIJIaX. 03.04.2024 8114,115
CBepXmpoBOIMMOCTh

140 DNIEeKTpUYECKNH TOK B pacTBOpax M pacIuiaBax 04.04.2024 §119
ANEKTPOIUTOB. 3akoHbl Dapanes A JIEKTPOIIH3a

120,121
141 DneKTpuYecKuii TOK B razax. [Imasma 08.04.2024 8120,
ctp. 407 Ne 4

142 DJIEKTPUYECKHI TOK B Bakyyme. BakyyMHbie 09.04.2024 $118 crp. 394
PUOOPHI

143 DIEKTPUYECKUMA TOK B TIOJTYIIPOBOTHUKAX 10.04.2024 8116

144 [TonmyrpoBoAHMKOBBIE TPUOOPHI 10.04.2024 8117
duznyeckuil NpakTUKyM 1o teme "M3Mepenne cuibl

145 TOKa U HAMPsHKEHUS B LIETIH TOCTOSIHHOTO TOKa MpU 11.04.2024
MTOMOIIY aHAJIOTOBBIX U LHU(POBBIX U3MEPUTETHHBIX
npuoopoB"
®usnueckuil NpakTuKkyM 1o teme "M3yuenue

146 HEPaBHOMEPHOTO JBW)KCHHS C IIEJIbIO OTIPEICTICHUS 15.04.2024
MI'HOBEHHOM CKOpocTH"
duznueckuil npakTukym no teme "Hccnenosanue

147 3aBUCHMOCTH IIYTH OT BPEMEHHU IIPH 16.04.2024
PaBHOYCKOPEHHOM JBW)KEHHUN"

148 dusnueckuii npakTukyMm 1o Teme "M3yuenue 17.04.2024

JABHOXKCHUA TCJIA, 6p0H_IeHH01"O FOpI/ISOHTaHBHO"




149

duznyeckuil npakTukym 1o teme "M3ydenue
JBUKEHMSI T€JIa 110 OKPYKHOCTH C ITOCTOSIHHOM 110
MOJYJIIO CKOPOCTHIO"

17.04.2024

150

®uznyeckuil npakTukym 1o teme "M3mepenue
PaBHOICHUCTBYIOIICH CHITBI TIPU JBMKCHUH OpycKa
10 HAKJIOHHOW IJII0CKOCTH"

18.04.2024

151

®uznyeckuil npakTukym no teme "Hccnenosanue
3aBHCHUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B
MpYXKUHE U PE3UHOBOM 00pa3slie, OT X
nedopmarun"

22.04.2024

152

®usnueckuil NpakTUKyM 1o teme "M3mepenue
ko3¢ duimeHTa TpeHus Mo BEIUYHNHE YTIIOBOTO
ko3 dunuenta 3apucumoctu Frp(N)"

23.04.2024

153

®dusznyeckuil mpakTukyM no teme "MccienoBanue
yCIIOBU paBHOBECHS TBEPAOTO TeJla, UMEIOIIEro OCh
BpaieHus"

24.04.2024

154

®dusznyeckuil mpakTukyM no teme "HccienoBanue
COXpaHEHUs UMITYJIbCA TIPH YIPYTOM
B3auMoeiicTBun", "M3ydenue nzo6apHoro
nporecca"

24.04.2024

155

HpOMe)KYTO‘IHaSI aTTecranuia

25.04.2024

156

®usnueckuil NpakTUKyM 1o teme "M3mepenue
yEIbHOU TEII0EMKOCTH"

02.05.2024

157

®usnueckuil NpakTUKyM o teme "M3mepenue
a0COJIIOTHON BIaXXHOCTH BO3yXa M OLIEHKA MaCChl
[apoB B omeneHun"

06.05.2024

158

@uznyeckuil NpakTukyM 1o teme "M3ydyenne
MIPOTEKAaHUs TOKA B LIETH, COACPKaALIEH
KOHJeHcaTop"

07.05.2024

159

®uznueckuil npakTukym no teme "Hccnenosanue

08.05.2024




3aBHUCHMOCTHU CUJIBI TOKA OT HAIIPSKCHUA IJIS JIAMIIbI

HaKaJIuBaHUA"
160 d)mnqecmdﬁ' 'HpaKTI/IKyM no teMe "HabGmronenue 1 1 08.05.2024
AIIEKTPOJIN3A
161 ?606H16HI/I€ I/I"CI/ICTeMaTI/ISaIII/IH 3HAHUH 110 TEME 1 13.05.2024
Kunematuka
162 O0001IeHne 1 CUCTEMATU3AIMS 3HAHUN 110 TEME 1 14.05.2024
"Tunamuka"
163 ?606H1€HI/I€ u CI/ICTeMaTI'/fSaHI/ISI 3HAHUH 110 TEME 1 15.05.2024
CraTtuka TBEpIOTO TEna
164 ?606Hl6HI/I€ A CUCTEMaTHU3aIIHs 3H"aHm71 0 TEME 1 15.05.2024
3aKOHBI COXPAHEHUS B MEXaHUKE
165 ?606Hl6HI/I€ A CUCTEMaTU3aIIHs 3HaHIin71 o Tel\:l'e 1 16.05.2024
OCHOBBI MOJICKYISIPHOKHHETUYECKON TEOPUH
166 ?606H16HI/IC U CUCTEMaTHU3aIIHs 3HaHI/II7f' 0 TEME 1 90.05.2024
Tepmonnnamuka. TernnoBbie MaTuHbI
O000111eH1E U cCUCTEMATHU3aIUs 3HAHUHN 110 TEME
167 "ArperatHbie COCTOSIHHS BemiecTBa. Da3oBbie 1 21.05.2024
nepexonr"
168 ?606I_HCHI/IC u CI/ICTCM?;TI/ISaHI/IH 3HAHU 10 TEME 1 99 05.2024
DIEKTpUYECKOe MoJIe
169 ?606H16HI/IC 1:1 CI/ICTeMaTI/I?»aLII:I}I 3H2'3;HI/II71 10 TEME 1 99 05.2024
ITocTOSIHHBIN 2JTEKTPUYECKHIA TOK
170 ?606H_ICHI/IC 5 CI/ICTeMaTI/I:«;a'I'JI/I;I 3HAHHUH 110 TEME 1 93.05.2024
Toxku B pa3nu4HbBIX cpenax
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3yuyeHusi | odOpa3zoBaTejbHbIE
padoTsI padoThbI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKumu. IIpuHmn
2 CYNEPHO3UIIMA MATHUTHBIX TToJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ T0JIe TPOBOTHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amrepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIKEeHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHoO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuKHy, napa- 1 InaMarHeTuKu
12 OcHoBHBIE CBOMCTBa PepPOMArHETUKOB. 1

[Tpumenenue peppoMarHeTHKOB




13

Pemenue 3amaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MaraurtHoe nose"

15 SIBNCHHE AIEKTPOMArHUTHOW WHTYKIIHH.
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu

17 3aKO0H 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC uHAYKINU B ABMOKYIIUXCS
TTPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenima

99 NupyktuBHOCTH. KaTylika MHIYKTUBHOCTH
B I[ENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

25 Pemtenue 3amay

26 O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas padoTa o teme
"DnexkTpoauHaMuka"

08 Konebarenruas cuctema. CBOOOIHEIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 KunemMaTtnueckoe ¥ JMHAMUYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUUN




DHepreTuyeckoe onucanue. BeiBos
JUHAMHUYCCKOI'O OITMCAaHUA I‘apMOHI/I‘-IeCKI/IX

30 KOJICOaHUW U3 UX SHEPTreTHIECKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

31 Ammutyna u ¢aza Koyebanui
[lepnon n yacrora konebanuid. [Teprox
MaJIbIX CBOOOIHBIX KOJIEOaHUMA

32 MaTreMaTudeckoro masitHuka. [lepuos
CBOOOJHBIX KOJIEOAHUN IPY’KUHHOTO
MasTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJIeOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaX"

37 O060011eHre u cucTeMaTu3alus 3HaHu| 1o
Tteme "MexaHuuyeckue KoyueoaHus"

38 DNEeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebaTenpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUIUTYIbI

39 3apsia KOHJIEHCATOpa C aMILTUTYAON CHUIIbI
TOKa B K0JIeOATETbHOM KOHTYpE

40 3aKOH COXpaHEeHUsI SHEPTUHU B UA€aTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaroiue 3eKTPOMarHUTHbIE

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMAIrHUTHBIC KoJieOaHMs




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIEITH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEeKTPUUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh NIEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuveckoi memnu

47 Pemenue 3agau
WneansHb1if Tpancopmarop.

48 [IpousBojicTBO, TIEpeaya U MOTpeOICHHE
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynpTypa UCTob30BaHuUs
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o01enre 1 cucTeMaTr3arys 3HaHUH 110
Teme "DIeKTpOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJIH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Nudpas3syk u yapTpassyk. Lllymosoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

SHCKTpOMaFHI/ITHBIe BOJIHBI. I/ISJIy‘-IeHI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

[IIkaJia 3€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3IEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl

62

Kontponbras padota no teme "Konebanust
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64

Penenune 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO pacpOCTPAHEHUS CBETa

65

Otpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeta. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroJl MOJHOTO BHYTPEHHET O
OTpaKCHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus cBera.
CnoxHbIN cocTaB Oenoro ceera. Llper




JInn3el. DOKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [TocTpoenue n300paskeHMi B IMH3aX U UX
CcUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 xak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON ONTHUKHI

74 CkopocTb cBeTa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 Wnrepdepenuus crera

77 KorepeHTHbIE ICTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIABHBIX MAKCHMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJIH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeToBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHast padota no teme «OnTHKa» 1
['paHuUIBI MPUMEHHUMOCTH KJIACCUYECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAIT OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBUCTCKON 1
JaCTHIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS

93 PaBHOBecHOE TETUIOBOE M3ITyUEHUE 1

94 3akoH cMelenns Buna 1

95 I'unote3a M. I1nanka o kBantax. ®oTOHBI 1

96 DHeprusi ¥ UMIyJasc GoToHa 1

97 dotorpdext. OnwiTel A. I'. CroseTona. 1
3akonbl pororddexTa

98 VYpasHenue DitHinTeitHa 115 pororddexra. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel 1. H. JIeGeneBa

100 BosHoBBIE CBOICTBA YacTHIL 1
Bounsl ne bpoiins. JlnmuHa BOJHBIL 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN 1

,I[BH)KymefIc&I YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAJIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHollIeHHs HEOTIpeACIEHHOCTEN
Ieiizenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenue pacu€THBIX 33129
KontponbHas padoTa mo Temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyansm"

108 OMBITHI TT0 UCCIICOBAHHMIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymarer bBopa

110 Bupsl cnektpoB. CrieKTp ypOBHEM 3HEPTUU
aToMa BOJOpoJa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3oTtonel. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTraHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHble peakTopsl. [IpoGnemMsr




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTESA.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHSI sIIEPHON
SHEPreTHUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX YacTull. @yHaMEHTaJIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TintooHHas MOJENb apOHOB

117

®usuka 3a npeaenamu CtaHaapTHOU
Mozenu. TéMHas MaTepusi U TEMHas
sHeprusi. EnuHcTBO pu3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIHI KOCMHYECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEIOBAHUI

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIHI,
paanoTeNecKoIbl, BHEaTMOChepHas
aCTPOHOMHUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAMMOE IBIIKEHUE

122

Conueunas cucteMa. Conuue. ConHeunas
akTUBHOCTb. McTounuk sueprun ConHia u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "creKTpaabHbIA KJIAcC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCJICA0BATEIILHOCTHU

125

Buyrpennee ctpoenune 38&31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomoruu CoaHIa v 3BE37. DTallbl JKH3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPBI B s1/Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHnE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"NUccneqoBanye MAarHUTHOT'O ITOJIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "HMccnenoBanue
JIEHCTBUS MIOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM IO TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nnu "OnpeneneHne MarHUTHOM UHIYKIIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

132

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




AIEKTPOMArHUTHOW MHIYKIIUHU'" WIH
"OnpeneneHne HHIYKIUU BUXPEBOTO
MAarduTHOTO I10JIt"

133

@u3N4EeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOUHIYKIIUN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYEeCKU IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KoJie0aHUN HUTSHOTO U MPYKUHHOTO
MAasiTHUKOB"

135

®u3N4EeCKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COENUHEHHEIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B 1€ MEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMIeHUs
crexna" win "l[lomydyenue n3o0pakeHus B
CHUCTEME M3 IJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BEILECTBA (Ha IpUMepe




wuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PacCTOSTHUS paCCEHBAIOITNX
3"

140

Pu3NYEeCKU IPAKTUKYM 110 TEME
"Habnronenue mudpakunm, HHTEpPEepeHInN
U NoJisipu3anuu ceera”

141

@uU3NYEeCKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3N4eCcKuil IPAKTUKYM IO TEME
"N3mepenune nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsDKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CieKkTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEPEHUE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpA" WIIH
"N3ydyeHnue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HaGnronenus 3B€31HOrO HeOa
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BaHUEM
KOMITBIOTEPHBIX NPUIIOKEHUH IS




OTIpeIeNICHUS TIOJIOKEHUST HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHEC
3Bé3161" min "HalOmroneHus B TENECKOI
JlyHbI, TUIaHET, TYMAHHOCTEW U 3BE3THBIX
CKOIUIeHUI"

146

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Ponb ¢usuku u actpoHoMuu B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M 3TUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O00011IeH1E U CUCTEMATHU3ALUS 3HAHUN.
Ponb u MecTo pusMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O060011eHre 1 cucTeMaTu3alus 3HaHuH.
Ponb dpusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHre U cUcTEMaTU3aLMs 3HAHUN 110
teme "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre U cucTeMaTr3arys 3HaHUH 110
teme "Jlunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 110
teme "Craruka TBepAoro rena"




153

O06o001eHre U cucTeMaTu3aus 3HaHU) 110
TeMe "3aKOHbI COXpaHEHUs B MeXaHuKe"

154

O0600menre u cucTeMaTu3aus 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHUECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Tepmonnnamuka. TeroBbie
MaIIuHe"

156

O0001IeHne 1 cCUCTEMATU3AIINS 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe mnoie"

158

O06o01enre 1 cucTeMaTr3alys 3HaHUH 110
teme "TloCTOSTHHBIN AeKTpUYECKUi TOK"

159

O06001IeHne U cucTEMaTU3aLMs 3HAHUI 110
teme "Toku B pa3nuyHbIX cpegax"

160

O06001IeHne U cucTeEMaTU3aLMs 3HAHUI 10
teMme "MaruurtHoe nose"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAHUI 10 TEME
"DJIeKTpOMarHuTHas UHyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTU3aLMs 3HaHHUH 110 TeEMeE
"Mexanndeckue Kojaeoanusa"

163

PesepBuslit ypok. O600IeHE U
cucTeMaTH3alus 3HaHUH 1o Teme
"OneKTpoMarHuTHeIe Kosebanus"




164

PesepBHeiit ypok. O600IICHHE 1
cHCcTeMaTH3alKs 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3anus 3Hanuii mo reme "Omruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMarusaysa 3HaHui 1o teme "OCHOBEI

CTO"

167

Peseprubrit ypok. O6001eHNE 1
cUCTEeMaTH3alus 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui 1mo reMme "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMaTu3anys 3Haguil mo treMe "duznka
ATOMHOTO SApa U AJIEMEHTapHBIX YacTuI"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTEeMaTH3alMsl 3HAaHH 110 TeMe
"SneMeHThl acTpoPu3uKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170

16







YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka. Konebanusa v Bonnsl, 11 xirace/ Mskumes I'.51., Cunsxos A.3.,
OO6111eCcTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «[PODA»; AKuiMoHEepHOE
obmectBo «M3naTenscTBO «IIpocBenieHne»

» ®usuka. Mexanunka, 10 knacc/ Makumes I'.51., CunsakoB A.3., O011ecTBO ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKInoHEepHOE 00IIIECTBO
«3narensctBo «lIpocBenienue»

» Gusuka. Monekynspnas ¢pusuka. Tepmoaunamuka, 10 knace/ Msikuies
I'.4., CunsikoB A.3., O011eCTBO ¢ OrPaHUYECHHON OTBETCTBEHHOCTHIO
«IPODAy»; AknonepHoe odmiectBo «M3marenbcTBo «IIpocBerienue»

» duszuka. Ontuka. KBantoBas pusuka, 11 xracc/ Msxumes .., Cunsikos
A.3., O01IecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODAY;
AxrmmonepHoe obmiectBo «M3marenpcTBo «lIpocBemnienne»

» Guszuka. Dnekrpoaunamuka, 10-11 knaccsl/ Msikumes I7.4., Cunskos A.3.,
OO611ecTBO C OTPAaHUYECHHON OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHEepHOE

obmectBo «M3marensctBO «IIpocBemnienue



