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HOACHUTEJIBHAS 3AIIUCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXXEHUH M TPeOOBAHMM K pe3ylbTaTaM OCBOCHHS
OCHOBHOM oOpa3oBareiapHOM mnporpammel, npeacrtaBieHHsix B I'OC COO, a
Takxke ¢ yu€tom (enepanbHOi pabouell mporpamMmbl BocnuTaHus v Konuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMIX
Poccuiickoit ~ depepanuu,  peaJM3yIOMKUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBI.

[Iporpamma no ¢usuke onpezaenser o0A3aTeNbHOE MPEIMETHOE COJIEpKaHNUE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOTO TMPOIECCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpencTaBIEHUE O LENsAX, COAEp)KaHUHU, OOIIeH
CTpaTeruu OOYy4YCHMs, BOCIHUTAHUS W PA3BUTHUS OOYYAIONMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJIEHHOM YpOBHE.

N3yuenue kypca ¢Gu3uKd YriayOJIEHHOTO YPOBHSI IMO3BOJSIET PEATU30BATh
3a/layu MPO(ECCUOHATILHON OpPUEHTAIIMH, HAIIPABJICHO HA CO3/IaHME YCIOBHMM IS
NPOSIBJICHNST CBOMX HWHTEJUIEKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOpble HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3NIUYHBIM  (PUBHUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpaMmme mo ¢usuke ONpenensioTcs IUIAHUPYEMbIE Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIe, TMpeaMeTHbie (Ha  yryOsn€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKW TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OO0y4YaloIIUXCsl, OCBOUBIIUX
mporpaMMmy 1o (HU3MKE HA YypOBHE cpeaHero oobmero oOpa3oBaHus Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMbIE pEe3yJbTaThl OCBOEHHUS Kypca (U3MKM Ha YIrIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJbTAThI 10 TOJJaM O0yUEHHS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no ¢u3MKe HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIIOJIb30BaHA YUUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0UUX MPOTPAMM.

[Iporpamma no (pu3ruke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HA YriayOJIEHHOM YpOBHE MPH YCJIOBUU
coxpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



®du3rka Kak Hayka o HauOosiee OOLIMX 3aKOHAX MPHUPOAbI, BHICTYyINas B
KayecTBe y4eOHOTo IpeJMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIni
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (U3HUUECKHE 3aKOHbI
JexaT B OCHOBE TIPOIIECCOB M SBICHHM, HM3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckoi reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHne (U3MYECKUX 3HAHUM ONpeAeNnuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa OoOywarouierocs, B (OpMUpPOBaHHE YMEHHM MPUMEHSATHh HAy4YHBIH
METO/]I MO3HAHHUS NP BHIMIOJHEHUN UMHU Y4E€OHBIX UCCIIE0BaHUM.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeJHEr0 00111ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHIUIIBI €I0 MOCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEpIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOM (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qu3umyeckux Teopuil. Beaymmm B Kypce sBIsieTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puu, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeAnosarac€T MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIECTBAa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc uszuku yriyOoi€HHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOMIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, H
TEXHOJIOTUH.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX SKOJOTHYECKHMM IMpoOsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHHKUM M TEXHOJOTMH, a TaKkKe OOCYXIECHHS
npo6JieM paloOHAIBHOTO MPUPOIOIIOIB30BAHMS U SKOJIOTHUECKOi 0e30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHLUIIAX CUCTEMHO-JEATENBHOCTHOrO noaxona. Jnsa pusuku peanmzanust 3TUX
MPUHIMIIOB 0a3UpyeTCsl Ha UCIOJIB30BaHUH CaMOCTOSATEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (akropa ydeOHoro mpoiecca. [ns yriyonéHHoro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHE OTBITHI TMPH HM3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa cmocoba peanmu3anny  (QU3MYECKOr0 TMpakThkyma. B mepBom ciyuae
MpakTUKyM npoBoautcs aubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoi cmocod — 3To
uHTerpaiuss paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3yudeHus pazzaena (temsl). [Ipu stom mon pabGoramu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
110 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOMIaroBO HHCTPYKIUH.

B nmnporpamme 1o (¢u3MKe CHUCTEeMa YYCHHUYECKOTO OKCIIEPUMEHTa,
7abopaTopHbIX pabOT W MpakTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKH IS OTUX BUIOB YYCHHUYECKHMX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIFHOTO MPOIIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUSI W OCHameHWs kaOuwHeTa ¢usuku. [Ipm 3TOoM obecreunBaeTCs
OBJIaJICHNE OOYYalONIUMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBaHMS 3aBUCUMOCTEH (MU3MYECKUX BEJIMYUH W TIOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

Bonbiioe BHMMaHHWE yHOEIACTCA PEIICHUIO PacYéTHBIX M Ka4eCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHOW (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YCHHbIE 3aKOHBI M 3aKOHOMEPHOCTM KaK M3 OJIHOTO paszjena Kypca, Tak |
UHTETPUPYs MPUMEHEHUE 3HAHUN U3 pa3HbIX pa3feioB. /(s kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
bU3MYeCKUX SBICHUN M MPOIECCOB B OKPY’KAIOIIEH JKM3HU, TpeOyromue BbIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanuamu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH YyriayOJEHHOTO
YPOBHS Ha YpPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOJKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe O0OOpYJOBaHWE JJIS BBIMOJHEHUS YKa3aHHBIX B IMpOTpaMMe IO
¢u3NKe YYEeHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIlMIOHHOE 000pY/JOBaHHUE.

JleMoHCTpalmoHHoe o0opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
MPUHIIMIIOM MUHUMAJIBHOW JOCTATOYHOCTH W OOECMEeYMBaeT IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe 1O (U3HKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHUH.

JlaboparopHoe o00opyJoBaHUE JUIsI YYEHHUYECKUX TMPAKTUYECKUX pPadoT
dopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJTHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemMaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MNPHOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(DPOBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIEJISIMU U3y4eHUs PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOydYaloIIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, paA3BUTHE UX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIeI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAaK pe3yjbTaTa M3y4YEHHUs OCHOB
CTpOEHUSI MaTepUH U PyHTAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

(dopMUpoBaHUE YMEHUN OOBSICHATH SIBICHUS C MUCIOIb30BaHUEM (PU3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuOHaIbHON NIEeSITENIbHOCTH, CBA3aHHBIX C (U3MKOW, MOATOTOBKAa K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a71a4 B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

IpUOOPETeHNE CUCTEMBI 3HAHUM 00 OOUUX (U3MUYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI acCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHSITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS MPUHATHAA MPAKTHUECKUX DEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIECHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MoOjENnH, aaeKBaTHOM YCIOBUSM 3aJadd, B TOM 4YHUCIE 3a]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHuE (PU3NYECKUX OCHOB U TMPUHIUIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS HA OKPY>KAIOIIYIO CPENy;

OBJIAJICHUE METOJAaMH CaMOCTOSITEJIbBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEPOpeTanudl  HHPOpMAIIH,
OIpEJENIEHMS JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJsIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-HCCIEA0BATEIIBCKOM,
TBOPYECKOH JIESATECIIbHOCTH;



pa3BuTHE uHTEpeca K chepaM mpodecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3UKOIA.

B coorBerctBun ¢ TtpeboBanusiMu OI'OC COO yrinyOn€HHBIA YpOBEHBb
u3ydeHuss yudeOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETO O0OIIero
oOpa3zoBaHus BbIOMpaeTcss OOYYAIOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30BaHus M0 CHEHUANTBHOCTAM (PU3NKO-TEXHUYECKOTO MPOPUIIS.

Ha u3ydenue ¢pusuku (yrinyOnEHHbIA ypOBEHb) HA YPOBHE CPEAHETO OOIIEro
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTadOpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W  OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.

COIAEPKXAHUE OBYUEHUASA
10 KJIACC

Paznen 1. Hay4yHblii MeTOA MO3HAHUS NPUPO/BI.

®duszrka — pyHIaMeHTaIbHas Hayka o npupoje. HayuHnsiit MeToa o3HaHUS U
METOJIbI UCCIIeIOBAaHUs (PU3NUECKUX SIBJICHUM.

DOKCHEepUMEHT U TeopHus B Ipollecce IMo3HaHus npupoasl. HabGmrogenue u
AKCTICPUMEHT B (pU3HKeE.

CnocoObl  u3MepeHus: (U3MYECKUX BEIMYHH (aHAJIOroBbIE M IM(pPOBHIC
U3MEpUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATYMKOBBIC CUCTEMBI).

[TorpemHoct  u3MepeHud  pu3ndeckux  BeauuyuH  (aOconroTHas U
OTHOCHUTEJIbHA ).

MopenvupoBanue (HU3MYECKUX SBICHUN U TPOIECCOB (MaTepHalibHas TOYKa,
a0CoMIOTHO TBEPAOE TENOo, WAeallbHAs >KHUIKOCTb, HJICANbHBIM Ta3, TOUYCUHBIN
3apsin). I'unore3a. ®U3MYECKUil 3aKOH, TPAHULIBI €T0 NpUMEHUMOCTU. Duznueckas
TEOPHUs.

Ponp u mecto ¢usuku B GOpMUPOBAHUU COBPEMEHHOM HAYYHON KapTUHBI
MHpA, B MPAKTUYECKON NEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

N3mepenue cuiibl TOKa M HaANpSOKEHHS] B IEMU TMOCTOSHHOIO TOKa MpH
MTOMOIIY aHAJIOTOBBIX M MU(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB.

3nakoMcTBO ¢ 1HGpoBoil mabopaTopueil mo ¢usuke. [Ipumepsl nzmepeHus
($U3UYECKUX BEJIWYMH MPU TOMOIIN KOMITbIOTEPHBIX TaTUYUKOB.

Pazngen 2. Mexanuka.



Tema 1. Kunemamuka.

Mexanudeckoe ABWKEHHUE. OTHOCHUTEIBHOCTh MEXAHHYECKOTO JBUKCHUS.
Cucrema orcuéra.

[Ipsimast u oOpaTHast 3a/1a4 MEXaHUKH.

Paguyc-BekTop MartepuadbHOW TOYKH, €ro MPOEKIMU Ha OCH CHUCTEMBI
KoopauHar. Tpaekropus.

[lepemerienne, CKOpoOCTb (CpeaHsii CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHUE MaTEePUAIbHOM TOUYKH, UX MPOCKIHUH HA OCHU CHUCTEMBbI KOOpJHMHAT.
CioxxeHue nepeMenieHuil U CJI0KEHUE CKOPOCTEN.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAWHAT, CKOPOCTH, YCKOPEHHS U MIyTH MAaTepUaTbHONW TOYKH OT BPEMEHHU U UX
rpaduxmu.

CBoOonHoOe maneHue. YCKOpEeHHEe CBOOOJHOTO MajaeHus. J[BrkeHue Ttena,
OpOIIIEHHOTO TOJ YIJIOM K TOPHU30HTY. 3aBHCUMOCTh KOOPJIHMHAT, CKOPOCTH U
YCKOPEHUS MaTepPUAIbHOM TOYKH OT BPEMEHU U UX rpaduKu.

KpuBoimHentHoe  aBmKeHue.  [IBWkeHHWE  MATEpUAIbHOM  TOYKH IO
OKPY>KHOCTH. YTJOBas WU JUHEWHas CKOpocTh. Ilepwmonm m yacrora oOpariieHus.
[lenTpocTpemuTenbHoe (HOpMaabHOE), KacaTeabHOE (TAaHTE€HIIMAIBHOE) U TOJTHOE
YCKOPEHHUE MATEPHUAIBHON TOUKH.

TexHU4YecKne YyCTPOMCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: CIUIAOMETP,
JIBUKCHUE CHApPSJOB, ILIENHbIC, IIECTEpEHYAThIE W PEMEHHBIC IIepeaayu,
CKOPOCTHBIC JTU(DTHI.

Jemoncmpayuu.

Mogaenp cUCTEMBI OTCUYETA, WIUIIOCTPALM KMHEMATHUYECKUX XapaKTCPUCTUK
JIBUKCHUA.

Cnioco0OsI cce10BaHUS IBHKCHUH.

Nimroctpanus npenensHoro nepexoia 1 i3BMEPEHUE MTHOBEHHOM CKOPOCTH.

[Ipeobpa3oBaHue IBMKCHUM C UCIIOIB30BAaHUEM MEXaHU3MOB.

[TageHwue Ten B BO3AyXE U B PA3PEKECHHOM IPOCTPAHCTBE.

HaGmonenne nBvkeHHs Tejda, OPOIICHHOTO IOJA YIJIOM K TOPHU30HTY H
TOPU30HTAIIBHO.

Hanpasnenne ckopoCcTH npu JBUAKECHUU MO OKPY>KHOCTH.

[Ipeobpa3oBaHmEe YIIIOBOW CKOPOCTH B PEAYKTOPE.

CpaBHeHuEe TyTeH, TPAeKTOPHM, CKOPOCTEH NBHXKEHHUS OJHOTO M TOTO K€
TeJIa B Pa3HbIX CUCTEMaxX OTCUETA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yueHne HEpaBHOMEPHOTO JIBUKEHHUS C LEIbIO ONPEACICHUS MIHOBEHHOU
CKOPOCTH.



N3Mmepenune yckOopeHus: MpU MPSMOJIMHENHOM PABHOYCKOPEHHOM JABHKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

UccnenoBanne 3aBUCMMOCTH IYTH OT BPEMEHH IIPU PABHOYCKOPEHHOM
JBU>KCHUH.

W3mepenue  yckopeHuss ~ cBOOOAHOro  maieHuss  (PEKOMEHJ0BaHO
WCIIOIb30BaHue 1U(poBOI 1ab0paTopun).

N3yuenne nBuxkeHUs Tena, OpOIIEHHOrO TOpu3OHTalbHO. I[IpoBepka
TUIIOTE3bl O TMPSAMON MNPONOPLMOHATIBHOM 3aBUCUMOCTH MEXIY AalbHOCTHIO
noJIETa ¥ HAYAJIbHOM CKOPOCTHIO Tea.

N3ydyenne IBHXKEHUSI Tella IO OKPY>KHOCTU C TOCTOSSHHOM MO MOJYJIIO
CKOPOCTBIO.

UccnenoBanue 3aBUCHUMOCTH TepUOa OOpallleHus] KOHUYECKOro MasiTHUKA
OT €r0 MapameTpoB.

Tema 2. /lunamuxa.

IlepBeiit 3akoH HproroHa. MHepumanbHble cucteMsl otcu€ra. IlpuHimn
oTHOcuTeNbHOCTH ['anmuies. HemHepuuanbHble CUCTEMBI OTCU€Ta (OINpeesiCHHUE,
IpPUMEpHI).

Macca tena. Cuna. [IlpuHumn cynepno3uunu CHil.

Bropoit 3akoH HeroTOHA 1151 MaTepUAIIBHOM TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh TI'PAaBUTALIMOHHON U
MHEPTHOI MacChI.

Cuna TspkecTu. 3aBUCUMOCTb YCKOpPEHHUsI CBOOOJHOTO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIIAHETHI W OT reorpaduyeckod MmUpOTHL. J[BHKeHHE
HeOEeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Ttema, nBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpenuwe. Cuila TPEHHUSI CKOJBKEHUS M CUjIa TPEHUs
nokosi. Koaddumment tpenus. Cuna CONpOTUBICHUS TPU ABUKCHUU Telia B
YKUJIKOCTH WJIU ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JIBUKECHMUS.

Hasnenue. ['mapocratuueckoe napienue. Cuiia Apxumerna.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHUE IMPOLECCHI: IOIIIUITHUKM,
JBH>)KEHUE NCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpauuu.

HaGmronenne qBMKEHUS TENT B MHEPIIUATHHBIX U HEMHEPIIHAIBHBIX CUCTEMAaX
OTCY€Ta.

[IpyHOMIT OTHOCUTEIBHOCTH.

Kauenne nByX HWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJMHAKOBHIM
YCKOPEHUEM OTHOCUTEIBHO HEMHEPLUHAIBbHOM CUCTEMBI OTCYETA.



CpaBHEHME  PABHOJCUCTBYIOLIECH  MPUIOKEHHBIX K Tely CHIl C
MPOU3BEICHUEM MACCHI T€JIa Ha €r0 YCKOPEHNE B MHEPLIMATBHON CUCTEME OTCUETA.

PaBeHCTBO cWJl, BO3HUKAIOUIMX B PE3YJIbTATE B3aUMOJICHCTBUS TEI.

H3mepenne Mace 1no B3auMOAECHUCTBHUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TTAJICHUH.

[enTpoOexkHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHHUS U CKOJIBKCHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue paBHOJICUCTBYIONMIECH CHJI TIPU JABMXKEHUM OpycKa MO HAKJIOHHOU
MJIOCKOCTH.

[IpoBepka rumoTe3pl O HE3aBUCMMOCTH BPEMEHU JBIDKCHHsSI Opycka Mo
HAKJIOHHOM IMJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacCHhl.

HccnenoBanne 3aBUCHMOCTUA CHJI YNIPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3HOBOM 00pasiie, OT ux AedopMaIium.

N3ydenne NBMIKEHHS CUCTEMBI TEN, CBSA3aHHBIX HUTHIO, IEPEKUHYTON uUepes
nErkuii OJIOK.

N3mepenue koddduirieHTa TpeHUSI MO BEJIMYHMHE YIJIOBOrO KO3 duimenrta
3aBUCHUMOCTH Frp(N).

HccnenoBanue nBukeHUs Opycka MO HAKIOHHOM TUIOCKOCTH € MEPEMEHHBIM
KO3 PUITMEHTOM TPEHUS.

N3ydeHne nBUKEHUS IPy3a HA BALy C TPEHUEM.,

Tema 3. Cmamuxa meépoozo mena.

AbcomotHo TBEpHoe Teino. IlocTymaTenbHOoe M BpaliaTelbHOE JIBHXKEHUE
TBEpAOro Teia. MOMEHT CWIbl OTHOCHTENBHO OCH BpamleHus. [lmedo cuibl.
CnoxeHue cuil, IPUIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHUS TBEPAOIO TEJA.

YcroitunBoe, HEYyCTOMYMBOE, OE3pa3IMuHOE PAaBHOBECHE.

TexHnueckue yCTPOMCTBA M TEXHOJOTHUYECKHE MPOLECCHI: KPOHIITEHH,
CTPOUTEIbHBIN KpaH, pelI€TyaThle KOHCTPYKIIUH.

Jemoncmpauuu.

VYcoBus paBHOBECHS.

Bunbr paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaKmMuKym.

UccnenoBanne ycinoBUii pPaBHOBECHS TBEPAOrO TeEJd, HWMEIOLIETO OCh
BpalCHUS.

KoHncTpynpoBaH#e KpOHIITENHOB U pACUET CUJT YIPYTOCTH.

N3ydeHne ycToMUMBOCTU TBEPIOTO TeJa, UMEIOUIETO IUIOMIaAb OTOPHI.

Tema 4. 3aKkonvt coxpanenusn ¢ Mmexanuke.



NMnynbec MaTepuanbHOM TOYKH, CUCTEMBI MaTepUAJIbHBIX TOYEK. LIeHTp mace
CUCTEMBI MaTEpUAJIbHBIX TOUEK. Teopema 0 IBHKEHUH LIEHTPA Macc.

NmMnynbc CUIibl 1 UI3MEHEHHUE UMITYJIbCA TENa.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MoOMEHT uMmIlylbCa MaTepUAIbHOM TOYKMU. [IpencraBieHue O COXpaHEHUHU
MOMEHTA UMITYJIbCA B LIEHTPAJIbHBIX MOJISX.

PabGoTta cuiapl Ha MajJoM M Ha KOHEYHOM IepeMelleHuu. [ 'paduyeckoe
npeJicTaBieHue paboThl CUJIBL.

MOIIHOCTb CHUJIBI.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KMHETUYECKON SHEPTUH MaTepHUaTbHON TOUKH.

[ToreHuanbHble W HENOTEHUHATIbHbIE CWIbl. [loTeHIManbHAsE SHEpPrus.
[ToTennuanbHas 3HEprus ynpyro aehopMUpoBaHHON NpYykuHBL. [loTeHIManbpHasS
SHEPrus Tejla B OAHOPOJHOM TIpaBUTAlMOHHOM Tnosie. IloTeHuManbHas >HEPrHs
T€Jaa B IPABUTALIMOHHOM I10JI€ OJHOPOAHOTO apa (BHYTpU M BHE miapa). Bropas
KOCMHYECKasi CKOPOCTh. TpEThs KOCMUYECKAsi CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPIUH CUCTEMBI TEN. 3aKOH COXPAHEHUSI MEXaHUYECKON SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

YpaBHeHue bepHywm Ui MACANBbHOM JKUAKOCTH KaK CIEIACTBUE 3aKOHA
COXpPaHEHHUsI MEXaHUYECKOU SHEPTUMU.

TexHuuyeckne yCcTpoOMCTBA U TEXHOJIOTMYECKHUE MPOLIECCHI: IBUKECHUE PaKET,
BOJOMET, KOMEpP, NPYNKUHHBIM MHUCTOJIET, THPOCKON, (QUTypHOE KaTaHue Ha
KOHBKAX.

Jemoncmpauuu.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeaktuBHOE 1BHXKEHHUE.

HN3mepenne MOITHOCTH CHJIBL.

W3meHeHne sHepruu Tena Mpu COBEPIICHUN PaOOTHI.

B3aumHble TIpeBpalieHrs KUHETHYECKOM M NMOTEHUHAJIBHOM HSHEPrud IpHU
JNEUCTBUU HA TEJIO CUJIBI TSIKECTH U CUJIbI YIIPYTOCTH.

CoxpaHeHue dHEPTruM Mpu CBOOOHOM MaJCHUH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padomot, npaKmuKym.

N3mepenne nmnyiibca Teaa no TOpMO3HOMY Iy TH.

N3mepenue cumibl TATM, CKOPOCTH MOJENIH 3JIEKTPOMOOWISI M MOIIHOCTHU
CHUJIbI TATH.

CpaBHEHME NU3MEHEHUS UMITYJIbCA TeJa C UMITYJIBCOM CHJIBI.

UccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICMCTBUMU.



N3Mepenne KNHETHYECKOM YHEPTUU TEJA 10 TOPMO3HOMY Y TH.

CpaBHeHUE M3MEHEHUS TOTCHIIMATBHON YHEPTUM MPYKUHBI C pabOTOM CUIIBI
TPEHUSI.

Onpenenenue pabOThl CWIBl TPEHUSI MPHU JBWKEHUM Tejla MO HAKIOHHOU
TJIOCKOCTH.

Paznen 3. MousiekyasipHasi pu3nKa 1 TEpMOAMHAMHMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUYECKOU MEOPU.

OcCHOBHBIE TOJIOKEHUSI MOJIEKyJIsipHO-KuHeTndeckor Tteopun (MKT), ux
onbiTHOE oOocHOBaHue. Juddysus. bpoyHOBCkoe ABWKEHHE. XapaKTep
NBW)KEHUS W B3aUMOJICHMCTBUSI 4YacTUIl BeniectBa. Mojenu CTpOECHHUS Ta3oB,
KUJKOCTEH W TBEPIBIX Ted U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE ATHUX
mozenel. Macca u pasmepbl Mosekyn (atromoB). KomudecTBO BelecTBa.
[Toctostnnast ABorajipo.

TennoBoe paBHOBecue. Temreparypa u crmocoOsl e€ u3mepenus. lllkana
temnepatryp Llenbcus.

Mojenb uaeanbHOro rada B MOJEKYJISIPHO-KUHETUYECKONW TEOPUU: YACTUILBI
raza JBWXKYTCSI XaOTUYECKHU U HE B3AaUMOJCUCTBYIOT APYT C JPYTrOM.

l'azoBbie 3akoHbl. YpaBHeHue MenneneeBa—Knanelipona. AOGcomOTHAs
Temreparypa (mkana temnepatyp KensBuna). 3akon [lampTona. M3omporuecchl B
UJCaIbHOM Ta3e ¢ I[IOCTOSHHBIM KOJUYECTBOM BellecTBa. [ paduyeckoe
IpeICTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, N300apa.

CBsi3p MKy JaBICHUEM M CPEAHEH  KUHETUYECKOW  DBHEprueu
NOCTYIATENBHOTO TEIUIOBOIO JBMXKEHHS MOJIEKYJ HIEaJbHOTO Tra3a (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KMHETUYECKON TEOPUU UIECATBHOTO ra3a).

CBs13b a0COJIFOTHOM TeMITepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeHEen
KMHETUYECKOM SHEPTHEN OCTYNATEIbHOTO TEMIOBOr0O ABUKEHHS €€ YaCTHL.

TexHu4yeckne yCTpPOMCTBA M TEXHOJOTHMYECKUE IIPOLIECCHI: TEPMOMETP,
OapomeTp, MoTy4eHue HaHOMaTepUaoB.

Jemoncmpauuu.

Mogenu ABUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHKEHUS.

Buneoponnk ¢ 3anuchio pearbHOr0 OPOYHOBCKOTO ABUKCHUSI.

Huddy3us xugkocTe.

Mogens onbita IITepHa.

[IputsixkeHne MONEKyJI.

Mojenu KpuCcTaNInueCKUX PEIETOK.

HaGmronenne u nccneqoBaHrEe N30TPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyM.



UccnenoBanne mpouecca YCTAaHOBICHUS TEIUIOBONO PAaBHOBECUS IIpU
TEII00OMEHE MEX]y rOpsiueid U XOJ0IHON BOAOM.

N3ydenne wu30TEpMHUUECKOro Tpoliecca (PEKOMEHAOBAHO HCIOIb30BaHUE
uudpoBoit 1abopatopun).

N3yuyenune n30XopHOro rmnpouecca.

N3yuenne nzobapHoro mpoiiecca.

[TIpoBepka ypaBHEHHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mauiunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHENIHUX YCJIOBUH st
TEPMOJIUHAMUYECKON CUCTEMBI. BHEIHME U BHYTpeHHUE mapameTpsl. [TapameTpsl
TEPMOJIUHAMUYECKOW CUCTEMbI KaK CpPEIHHE 3HAYEHUSI BEJIIMYMH, OMUCHIBAIOIINX
€€ COCTOSTHUE Ha MUKPOCKOIIUYECKOM YPOBHE.

HyneBoe Hauanmo tepmoamHamuku. (CaMonpou3BOJbHAS — pellaKcarus
TEPMOJIMHAMUYECKOU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mojenb uIealbHOTO Ta3a B TEPMOJMHAMUKE — CHUCTEMA YpaBHEHUM:
ypaBHeHue MenpaeneeBa—KianelipoHa M BbIpaK€HUE JJisi BHYTPEHHEH SHEPIHUH.
VYcnoBusi IPUMEHUMOCTH 3TOM MOJIENIW: HU3Kas KOHIIEHTPAIUSl YacTHll, BHICOKHE
TeMnepaTypbl. BeipaxeHue 1yt BHyTPEHHEW dHEPruu OJHOATOMHOTO HJI€AILHOTO
rasa.

KBa3zucratnyeckre 1 HECTaTUYECKUE TTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruucnenue paboThl 1o rpaduky
npoiiecca Ha PV-auarpaMmme.

Temonepenaya  kak  cnocod  WM3MEHEHWS  BHYTPEHHEH  SHepruu
TEPMOJMHAMUYECKONH  CUCTEeMBI  0e3  coBepuieHus pabotel. KonBekuws,
TEIJIONPOBOIHOCTb, U3JIyYEHUE.

KomnuectBo Temiorel. Temno€éMKOCTh Tena. YaelbHas ©  MOJApHas
TEIUIOEMKOCTH BENIECTBA. YpaBHEeHHE Maliepa. YenbHass TEIUIOTa CrOpPaHMs
ToruinBa. Pacu€r konumyecTBa TEIIOTHI mpu Temonepenade. Illonstue o0
aguabaTHOM IIpoIriecce.

IlepBpii1 3aKkOH TepMOAMHAMUKHU. BHyTpenHss osHeprus. KommuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHHS  BHYTPEHHEW  HSHEpPruu
TEPMOJIUHAMUYECKON CUCTEMBI.

Bropoii 3akOH TEpMOJWHAMUKH [UI PABHOBECHBIX IPOLIECCOB: YEpPE3
3aJJaHHOE€ PABHOBECHOE COCTOSIHUE€ TEPMOAMHAMUYECKOM CHUCTEMBI MNPOXOIUT
eMHCTBEHHAs aguadara. AOCONIOTHAA TeMIepaTypa.

Bropoii 3akOH TEpMOJWHAMUKHA JUII  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXHO TIEPEIaTh TEIUIOTY OT 00Jiee XOJIIOAHOTO Teya K Ooyiee HarpeTomy 0e3
komneHcanuu (Knaysuyc). HeoOpaTumMocTh NpupoaHBIX POIECCOB.

[TpuHumner gectBus TermnoBbix MamuH. KIT/I.



Maxkcumansnoe 3Hauenne KII/. Huxn Kapno.

DKOJOTMYECKHUE aCIEeKThl MCIOJIb30BaHUS TEIUIOBBIX ABHUrareneil. TemmoBoe
3arpsI3HEHUE OKPYIKAIOILIEH CPEbL.

TexHnueckne yCTpONCTBA M TEXHOJOTHMYECKUE MPOLECCHI: XOJIOAUIbHUK,
KOHJIUIIMOHEP, JU3CIIbHBIA W KapOIOpAaTOpHBIN JABUTATENW, MapoBas TypOHWHA,
MOJY4YCHUE CBEPXHUZKUX TEMIIEpATyp, YTWIM3ALUS «TEIUIOBBIX» OTXOHOB C
HCIIOJIh30BaHUEM TEIIOBOTO HACOCA, YTHIM3AIMS OMOOPTaHUYECKOTO TOTUIMBA JIJIst
BBIPA0OTKHU «TEIIOBOM» U SJIEKTPOIHEPTUH.

Jemoncmpayuu.

N3menenne remnepaTypsl Ipu aiuabaTUYECKOM PaCIIUPEHUH.

BosaymiHoe orauso.

CpaBHeHME yAECTBHBIX TEIIOEMKOCTEN BEILIECTB.

Cnioco0bl M13MEHEHUsI BHYTPEHHEHW YHEPTUU.

UccnenoBanue anuabaTHOro mpolecca.

KomrnproTepHbie MOJICH TEIMJIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenune yaeapHON TEIOEMKOCTH.

HccnenoBanue mpoiiecca OCThIBaHUS BELIECCTBA.

Hccnenosanue annabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBSI3M YHEPTUM MEXMOJIEKYJSIPHOTO B3aUMOJEHCTBUS H
TEMIIEPATYpPbl KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnuie cocmoanusa eeuwiecmea. Pazogvie nepexoowl.

[lapooOpazoBanne u koHaeHcauus. McmapeHue u KureHue. Y jelbHas
TEIJI0Ta MapooOpa30BaHMS.

Hacpiiiennble ¥ HeHachlllleHHblE Tmapbl. KayecTBeHHass 3aBHCHUMOCTH
IUIOTHOCTU W JIaBJIEHUSl HACBILICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTb
0T 00bEMa HACHIIIEHHOTO TMapa. 3aBUCUMOCTb TEMIEPATyPbl KUIICHUS OT JaBJICHUS
B JKUJIKOCTH.

BnaxxHocts Bo3gyxa. AOCOIIOTHAS U OTHOCUTENIbHAS BJIa’KHOCTb.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOINS CBONCTB
KpuctayyioB. [lnaBieHne W KpucTalm3anus. YJelbHas TEIUIOTa ILJIABJICHHUS.
CyOnumarnus.

Jledbopmanum TBEpAOTO Tenma. Pactsbkenne u cxkarue. Casur. Moaynbs FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe paclivpeHre KUIAKOCTEH W TBEPABIX Tell, 00bEMHOE U JIMHEWHOE
pacuimpeHue. AHrapMOHU3M TEIUIOBBIX KOJIEOAHUI YaCTUI] BELIECTBA KaK MPUYMHA
TEIJIOBOTO paclIupeHus Tel (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Hepruu B PazoBbIX MEPEXoax.

VYpaBHeHHE TENJIOBOIO OanaHca.



[ToBepxHocTHOE HaTsKeHHE. Kor(PuIMEHT MOBEPXHOCTHOIO HATSIKEHUS.
Kanunnspusie aBnenus. J[aBaeHne noa UCKPUBIEHHON MOBEPXHOCTBIO KUJIKOCTH.
®opmyJia Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJIOTUYECKHME TMPOLECCHI:  KUJKHUE
KPHUCTAJUIbl, COBPEMEHHBIE MATEPHUAIIBI.

Jemoncmpayuu.

TeroBoe pacipeHue.

CBolicTBa HACBIILICHHBIX apOB.

Kunenune. Kunenue npu noHM>X€HHOM J1aBJICHUM.

N3Mepenne cuiibl MOBEPXHOCTHOTO HATSIKEHMUS.

OMBITHI ¢ MBUTBHBIMH TUIEHKAMH.

CwmauuBanue.

Kanunnspuslie siBneHus.

Mojieni HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnioco0bl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Bunsr nedopmarimii.

Ha6monenne mansix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydeHne 3aKOHOMEPHOCTEN UCTIaPEHUS KUJIKOCTEM.

N3mepenue yaenbHOM TeIIOThI I1aBIEHUS JIbJA.

N3ydeHne CBOMCTB HACBIILIEHHBIX TAPOB.

N3mepenre abCOMIOTHOM BIIAXXHOCTH BO3JyXa M OLIEHKa Macchl MapoB B
NOMEUICHUU.

N3mepenune kordunrmeHTa NOBEpXHOCTHOTO HATSIKESHHUSI.

MN3mepenne moayns FOHra.

UccnenoBanne 3aBucUMOCTH JedopMmaliii  PEe3UHOBOTO  o0paslia ot
MIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JinekTpoauHaMuKa.

Tema 1. dnexkmpuueckoe no.e.

OnekTpuzauus Tel W €€ MpOsIBIEHHUA. JNEeKTpudyeckuil 3apsa. JlBa Buna
JNEKTPUYECKUX 3apsaoB. [IpOBOJHMKM, IHMAJIEKTPUKM U MOJYNPOBOJHUKH.
DONEeMEHTApHbIA BJIEKTPUUECKUN 3apsll. 3aKOH COXPAHEHHUS AIIEKTPUUYECKOIO
3apsa.

B3aumopeiictBue 3apsnoB. Toyeunsie 3apsabl. 3akoH KynoHa.

Dnektpuueckoe nosie. Ero neiicTBue Ha 37€KTpUUECKUE 3apsiibl.

Hampsix€aHocts  anmextpuueckoro  moisst.  [IpoOGuberit  3apsin.  Jluaum
HaNpsHKEHHOCTH JIEKTPUUECKOTr0 NoJisi. OTHOPOAHOE 3IEKTPUUECKOE MOJIE.



[loTeHIMaMBHOCTh 3JEKTPOCTATHYECKOrO NOJIsA. Pa3HOCTh MOTEHUIHANOB WU
HanpsbkeHue. lloTeHnmanbHas SHeprus 3apsga B JAJIEKTPOCTATUYECKOM IOJIE.
[loTeHunan anexkTpocTaTHYecKoro nojsd. CBA3b HANPSKEHHOCTH IOJSA U Pa3HOCTU
MOTEHLMAJIOB JUIsl DJIEKTPOCTATUYECKOro ToJyig (KaK OJHOPOJHOIO, TakK M
HEOTHOPOIHOTO).

[IpyHIMD CyNEpIO3ULUHA dIEKTPUUECKUX TTOJIEH.

[Tone Toueunoro 3apsinma. Ilome paBHOMepHO 3apsbkeHHOM cdepnl. [lose
PaBHOMEPHO 3apsiKEHHOro mno oObéMy Imiapa. [lose paBHOMEpPHO 3apsHKEHHOU
O0ecKOHeYHOM TUIOCKOCTH. KapTuHbl JHMHUN HANps>KEHHOCTH 3TUX TOJEH WU
SKBUIIOTEHIUAJIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B DJIEKTPOCTATUUECKOM IOJIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIMpAEKTPUKHU B AIEKTPOCTATUYECKOM noJie. JlusnexTpudeckast
IPOHMIIAEMOCTD BEILIECTBA.

Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTDH ILIOCKOIO
KOHJIEHCATOpAa.

[TapannenbHOE coeMHEHNE KOHIeHCaTOpoB. [locaenoBaTenbHOE COEAUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>KeHUE 3apsy)KEHHOM YaCTULIBI B OHOPOJHOM 3JIEKTPUUYECKOM II0JIE.

TexHuyeckue yYCTPOWCTBA M TEXHOJOTHMYECKUE IPOLIECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOINpPHOOPOB,
KOHJAEeHcaTophl, reHeparop Bau ae ['paada.

Jemoncmpayuu.

Y CTpoNCTBO M IIPUHIUIT JEUCTBUS DIEKTPOMETPA.

DIEKTPUYECKOE MOJIE 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE TI0JIE€ IBYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctaTiudeckoro reueparopa (Baun ne ['paada).

IIpOBOAHUKH B JIEKTPUUYECKOM II0JIE.

DneKkTpocTaTuyecKasl 3aluTa.

YCTpoUCTBO M AEUCTBUE KOHJECHCATOPA NOCTOSSHHON U NIEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JEKTPOEMKOCTH IIJIOCKOTO KOHJAEHcATopa OT IUIOIIAIN
IIJJACTUH, PACCTOSIHUSA MEXKAY HUMH U TUDJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHeprust 3JMeKTPUYECKOT0 NOJIS 3apsHKEHHOIO0 KOHJIEHCATOopa.

3apsiika M pa3psiika KOHJIEHCATOpa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomot, nPAKMUKYM.

OneHka cui1 B3aMMOJIEHCTBHS 3apsHDKEHHBIX Tell.

Habmronenne npeBpaiieHus SHEPTUH 3apsHKEHHOTO KOHIEHCATOpa B SHEPTHIO
W3JIyYEHUS] CBETOAMO/A.

N3ydenne nporekanus ToOka B LE€MH, COAEPKAIEH KOHIECHCATOP.



Pacnpenenenne pa3sHOCTH MOTEHIIMAJIOB (HanmpspKEeHUs ) npu
IIOCJIEI0OBATENILHOM COEIMHEHUN KOHIEHCATOPOB.

NccenenoBanue paspsiaa KOHAECHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Ilocmoannslii 31eKmpuiecKuilt mok.

Cuiia toka. [locTOssHHBIN TOK.

VYcnoBusl CyleCTBOBAHMS IMOCTOSHHOTO 3JIEKTPUYECKOTrO TOKa. MCTOUHMKH
toka. Hanpsioxkenne U u DJ1C &.

3akoH OMa [ yyacTKa LEenH.

DIEKTPUUECKOE CONPOTHUBIICHUE. 3aBUCHUMOCTD CONPOTHUBIICHUS
OJIHOPOJHOTO MPOBOJAHUKA OT €ro JJIMHBI M IUIOIIAJH IMONEPEYHOTO CEUYCHHS.
VY nenpHOE CONPOTUBIICHUE BELIECTBA.

[locnenoBaTenpHOE, MapaJUIeIbHOE, CMEIIAHHOE COEJUHEHHE MPOBOJHUKOB.
Pacuér pa3BeTBIEHHBIX AnekTpuueckux uenei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [xoymns—Jlenua.

MOUIIHOCTh 3JEKTPUYECKOTO TOKa. TemniaoBas MOLIHOCTb, BbIAEIsSEMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE CONPOTHUBICHUE HMCTOYHMKA ToOKa. 3akoH Oma mid
MOJIHOW  (3aMKHYTOHM) DJEKTPUYECKOW Iienmu. MOIIHOCTh MCTOYHHMKA TOKAa.
Kopotkoe 3ambikanue.

KonzaeHncarop B 1ienu nocTostHHOro TOKa.

TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK IEKTPUUECKOU JHEPIUU.

Jemoncmpayuu.

N3Mepenune cuiibl TOKa U HapsIKEHUS.

HccnenoBanne 3aBUCMMOCTH CWIBI TOKA OT HANpsDKEHUS I PE3UCTOPA,
JIaMIIbl HAKAJIMBAHUS U CBETOAMOMA.

3aBUCUMOCTh COINPOTUBIIECHUS LWJIMHAPUYECKUX IMPOBOJHUKOB OT JJIMHBI,
IJIOIIAIH MTOTIEPEYHOTO CEYEHUs U MaTepuaa.

NccenenoBanne 3aBUCUMOCTH CHIIBI TOKA OT CONPOTUBIICHUSI IIPU ITOCTOSIHHOM
HaNPSHKEHUH.

[Ipsamoe uzmepenue IJ[C. KopoTkoe 3amMbIKkaHHE TaJIbBAHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COIIPOTUBIICHUS.

Crioco6bl coennHeHnst ICTOYHUKOB Toka, DJIC Gartapeii.

NccenenoBanne pasHOCTH NMOTEHIMAIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHWJIBI TOKA B LIETIH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

NccenenoBanne cMEMIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenune yaenbHoro COnpoTUBIICHUS TPOBOAHUKOB.



UccnenoBanne 3aBUCUMOCTH CHJIBI TOKa OT HANpsDKEHUS JJIs  JIAMITBI
HaKaJMBaHUA.

VYBenuueHue npeesia u3MepeHus amnepmerpa (BoJIbTMETPA).

N3mepenne D/IC 1 BHYTPEHHETO CONMPOTUBIICHHS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu DJ[C raapBaHUYECKOTO 3JEMEHTAa OT BPEMEHU
MIPY KOPOTKOM 3aMbIKAHUH.

UccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMM HMCTOYHHMKA TOKa
OT CUJIbI TOKA B LIEIIN.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toku ¢ paziuunvix cpeoax.

DJIeKTpUYECKass MPOBOJAMMOCTh  PA3JUMUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPJIBIX METAJUIOB. 3aBUCUMOCTh CONPOTHUBJICHHUS METAJIOB OT
TemnepaTypbl. CBEpXIpPOBOAUMOCTb.

DIIEKTPUUECKUM TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOJHUKH. CobOcTBeHHas u MpUMECHasI POBOAUMOCTD
noJryripoBoAHUKOB. CBolicTBa P—N-niepexoaa. [lomynpoBoHUKOBEIE TPUOOPHI.

DJIEKTPUUECKUM TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHUYECKAS] JUCCOLMALIMSL.
Onektponus. 3akoHbl Papajes s AIEKTPOIIN3a.

OnekTpuueckuid TOK B Tra3zax. CaMOCTOSITENBbHBIM M HECAMOCTOSITEIbHBIN
paspsan. PaznuuHblie TUIBI cCAaMOCTOATENIBHOTO pa3psaaa. Monnus. [1nazma.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: ra3opa3psIiHble
JaMIIbl, AJIEKTPOHHO-TyueBas TpyOKa, MOJYIPOBOJHUKOBBIE TPUOOPHI: TUOI,
TPaH3UCTOpP, (POTOAMOM, CBETOAUOJN, TajbBaHWKa, padUHUPOBAHHE MEIH,
BBIIUIABKA JTFOMUHUS, JIIEKTPOHHAS MUKPOCKOIIUSI.

Jemoncmpauuu.

3aBUCHUMOCTb CONPOTUBIICHHS] METAIJIOB OT TEMIIEPATYyPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 5ekTpoausa Dapanes.

HckpoBoii pasps U NpOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOJHUKOB.

OaHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

Hab6monenne snekTpoaunsa.

N3mepenue 3apsaa OJHOBAIIECHTHOTO HOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJIICHHS  TEPMOPE3UCTOpPAa  OT
TEMIEPATYPBI.

CHsiTHE BOJNBT-aMIIEPHOM XapaKTEPUCTUKU AUOJA.

Du3nYeCKUl MPAKTHKYM.



CnocoObl n3MepeHus: GU3NUECKUX BEIMYMH C UCIIOJIB30BAHUEM aHATOTOBBIX
U IU(PPOBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIE M OTHOCUTENIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIMYUH.
OneHka rpaHul] NOTPENIHOCTEN.

[IpoBeneHne  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(¢u3nuecKuX BEJIMYMH, MPOBEPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
ONMMCAHHBIX B  TEMAaTUYECKUX  pa3feiax «YUYEHUYECKUH  HKCIEPUMEHT,
nabopaTopHbIC padOThI, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 10  kjacce
OCYIIECTBIISIETCS] C YYETOM COJEPKATEIbHBIX MEXKIIPEAMETHBIX CBS3€H C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemmusle nonamus, c6A3aHHbIE C U3YUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHUE, HAay4HbIH (DakT, runoresa, (pU3MUecKas BEIUYMHA, 3aKOH,
TEOopus, HaONIOJICHUE, OKCIEPUMEHT, MOJCIMPOBaHUE, MOJEib, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEepUTEIbHBIE PUOOPHI, IMPpoBas 1abopaTOpus.

Mamemamuxka: pelieHre CUCTEMbl ypaBHeHHM. JluneiHas QyHKIus,
napabosna, runepboia, ux rpa@ukud U cBoiicTBa. TpuroHoMerpudyeckue QyHKIIUM:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUYECKOE TOKIECTBO.
BekTophl M UX IPOEKIIMU Ha OCH KOOPJNHAT, CII0KEHUE BEKTOPOB.

Buonozua: mexanndyeckoe JBHKEHHE B )KUBOU Ipupoae, 1udpdysus, ocMoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB, TEIIOBOE 3arps3HEHHME OKpY)KaroIleH cpeisl,
yTUiaM3anus OMOOPraHMYECKOro TOIUIMBA JJIi  BBIPA0OTKH  «TEIJIOBOW» U
AJIEKTPOIHEPT UM, IOBEPXHOCTHOE HATSDKEHUE U KAITWJULSIPHBIE SIBJICHUS B IPUPO/IE,
ANIEKTPUYECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumun: HACKPETHOE CTPOCHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI,
MOJIb BEIECTBA, MOJSPHAs Macca, IOJyYeHHE HAHOMAaTepHaJIOB, TEIJIOBBIC
CBOICTBA TBEPABIX TEJI, KUAKOCTEN U Ia3oB, KUJKHE KPHUCTAUIbI, IEKTPUUECKHE
CBOICTBA METAJUIOB, 3JEKTPOJUTHYECKAs AUCCOLUALINS, TaJbBaHNKA, AIEKTPOHHAs
MUKPOCKOIHS.

T'eocpagpusa: BnaxxHoCTh BO3/1yxa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue IBUKEHUI C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4€T CyYXOro M JKHJIKOIO TpEHUS B TEXHUKE, CTAaTUYECKHE KOHCTPYKIUHU
(KpOHIITENH, pemeéTyaTble KOHCTPYKLMH), HCIOJIb30BAHUE 3aKOHOB COXPAHEHMS
MEXaHUKH B TEXHHUKE (FUPOCKOI, BOJOMET M JPYIHE), JABUIATEIb BHYTPEHHETrO
CropaHusi, mapoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH
MOJIYYEHHsSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHUCJIE€ HAHOMATEPHAIOB, M
HAaHOTEXHOJIOTMH, 3JIEKTPOCTAaTUYECKas 3aluTa, 3a3€MJIEHHE 3JIEKTPONpUOOpOB,
ra3opaspsiiHbIE JIAMIIbI, TOJIYIPOBOAHUKOBBIE IPUOOPHI, T'aJIbBAaHUKA.



11 KVIACC

Paspnen 4. DiaekTpoaMHaMHUKA.

Tema 4. Macnummnoe none.

B3anmoaelcTBUE TMOCTOSHHBIX MAarHATOB M IPOBOJAHUKOB C  TOKOM.
MarautHoe mone. Bextop MarHutHOM uHAaykuuu. [Ipunuun cynepno3unuu
MarHUTHBIX NOJEN. JIMHUY MarHUTHOM MHAYKIIUU.

MarnuTHoe 1oJjie IpOBOJAHUKA C TOKOM (MPSMOIrO MPOBOJHUKA, KATYIIKH U
KpYyroBoro BuTka). OneIT DpcTrena.

Cuiia AMmnepa, €€ HanpaBJIE€HUE U MOIYJIb.

Cuiia Jlopenua, €€ HanpaBieHUE U MOJyJb. JIBUYKEHHE 3apsSyKEHHOW YaCTULIbI
B OJIHOPOJTHOM MarHuTHOM noiie. Pabota cunel JlopeHua.

MaruutHoe none B BeuecTBe. @eppoMarHeTuky, napa- 1 AMaMarHeTUKH.

TexHuueckne YCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: IMPUMEHEHNE

IIOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOH, YCKOPUTENU 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHWA  WHAYKOMM ~ MarHATHOTO  TIOJISL  TOJIOCOBOTO |
10JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kaptuna n1MHMI MarHUTHON MHAYKIMH MOJIS JJIMHHOTO MPSMOr0 TPOBOIHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO ITPOBOJHUKA, KATYIIKU C TOKOM.

B3anmopelicTBue JByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGnronenne nBUKEeHUS IMyYKa JIEKTPOHOB B MArHUTHOM TI0JI€.

[TpuHIMIT JEUCTBUSA BJIEKTPOU3MEPUTEIIHLHOTO npudopa
MAarHUTORJIEKTPUUECKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomol, npakmukKym.

HccnenoBanrie MarHUTHOTO TMOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB (peppOMArHETUKOB.

UccnenoBanue neicTBUS MOCTOSSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydenne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMU Ha OCHOBE U3MEPEHUs CUIIbl AMMepa.

Tema 5. dnekmpomazHumnas uHOYKuus.

SIBrieHne 3JIEKTpOMAarHUTHOM WHAYKUMU. [IOTOK BekTOpa MarHUTHOU
uaaykiud. OJC uaAyKumu. 3aKoH SJIEKTPOMArHUTHOM HWHAYyKiuu Dapases.
Buxpesoe anekrpuueckoe noie. Toxku Dyko.

OJIC wHOyKUMU B TPOBOJHUKE, JBUXKYIIEMCS B OJHOPOJHOM MarHUTHOM
oJe.



ITpasuno Jlenua.

NunyktuBHocTh. KaTyilika HMHAYKTUBHOCTH B LENMH TOCTOSHHOTO TOKA.
SABnenne camonHaykuuu. J/JC caMOMHIYyKIIUH.

DHeprusi MAarHUTHOTO TOJISL KATYIIKUA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuveckne yCTpOMCTBA W TEXHOJOTMYECKUE MPOIECChl: MHAYKIIMOHHAs
Meyb, COJICHOU], 3alUTa OT JEKTPU3AIMU T MPHU JBMKCHUU B MATHUTHOM I10JI€
3eMiu.

Jemoncmpayuu.

HaGmronenue siBjeHUst 3J1IeKTPOMArHUTHOW UHAYKITUH.

UccnenoBanne 3aBucumoct IDJJC HMHAYKUMHA OT CKOPOCTHM HM3MEHEHUS
MarHUTHOTO MOTOKA.

IIpaBuno Jlenua.

[Tanenne marauTa B aJIOMHUHUEBOM (MEIHON) TpyOe.

SBneHre caMOMHIYKITUH.

Uccnenoranne 3aBucumoctd DJIC caMOMHIYKIIMM OT CKOPOCTH H3MEHEHUS
CHJIBI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Ornpenenenne NHAYKIUY BUXPEBOTO MArHUTHOTO MOJIS.

HccnenoBanue sIBIEHUS CAMOUHAYKIUU.

COopka Mojienu 3JIEKTPOMarHUTHOTO TeHepaTopa.

Pa3zpnen 5. KosieOanus u BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensaas cucrema. CBOOOIHBIE KOJICOAHUS.

[Mapmonnyeckue konebanus. Kunemarnueckoe U TUHAMUYECKOE OMHCAHHE.
DHEPreTUYecKoe OMUCaHUE (3aKOH COXPAHEHUsS] MEXaHUYECKOi sHepruu). BuiBoja
JUHAMHYECKOTO OMUCAHMS TaPMOHMYECKUX KOJEOAHUM M3 MX SHEPreTUYECKOro U
KUHEMAaTUYECKOTO OMUCAHUS.

Ammmutyna u ¢asza konebaHuil. CBs3b aMIUTUTYIBI KOJIEOAHUN HCXOTHOM
BEJIMYHMHBI C aMIUTUTY/IaMU KOJIeOaH €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wyactora koneOanwii. [lepwon Mmanbix CBOOOAHBIX KOJeOaHMIA
MareMaTH4eckoro MastHuka. Ilepuon cBOOOAHBIX KOJIEOAHUI MPYKUHHOTO
MasiITHUKA.

[TonsiTue o 3aryxatonux Konebanusx. BeiHy)neHHbIe KoeOanus. Pe3oHaHc.
Pe3zonancnasa xkpuBas. BnusHue 3aTyxaHus Ha BHJ PE30HAHCHOW KPHUBOW.
ABTOKOJIEOAHMUS.

TexHuueckue ycTpoHCTBa U TEXHOJOTHUUYECKUE MPOLECChl: METPOHOM, Yachl,
KaudeJld, My3blKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.



Jemoncmpayuu.

3anuch KoJaeOaTeNbHOrO IBUKECHHUS.

HaGmonenne He3aBUCUMOCTH Teproia MajbIX KoJeOaHUM rpy3a Ha HUTH OT
AMILIUTYIBL.

HccnenoBanue 3aTyxaromux Kojie0aHUi U 3aBUCUMOCTHU NIEPHOJIa CBOOOTHBIX
KOJI€OAHUI OT COMPOTUBICHUS.

HccnenoBanue koinebaHMM TIpy3a Ha MACCUBHOM MpYXUHE C UEIbIO
dbopmupoBaHus MpeACTaBICHUN 00 UeaTbHOU MOJIETU PY>KUHHOTO MasITHUKA.

3aK0H COXpaHEHHMS YHEPTUH MPU KOJIEOAHUSIX TPy3a Ha MPYKUHE.

UccnenoBanue BRIHYKIEHHBIX KOJICOAHUH.

Ha6monenue pe3oHanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoga CBOOOJIHBIX KOJEOAHUM HUTSHOTO W MPYKUHHOTO
MasITHUKOB.

N3yueHne 3aKOHOB JIBUKEHUS TeJla B X0/€ KojebaHui Ha yIpyrom mojaBece.

N3ydenue NBUXKEHUS HUTSHOTO MasTHUKA.

[Ipeobpa3oBaHue SHEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILUTUTY bl 3aTyXarOIIUX KOJICOAHUA.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosle Ko1edanusl.

Konebarenbupiit koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHbIE KojeOaHUs B
uaealbHOM KoJjiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsijia KOHJEHCATOpa C aMIUTUTYAON CUJIbI TOKA B KOJIEOATEIILHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€aTLHOM K0JIe0aTeIbHOM KOHTYPE.

3aryxaromue AIEKTPOMArHUTHBIE KosieOaHus. BoeinyXk1eHHBIE
AIEKTPOMArHUTHBIE KOJIEeOaHUsI.

IlepemenHbl TOK. MOIIHOCTH TEPEMEHHOTO TOKA. AMIUIMTYAHOE U
JICHUCTBYIOIIEE 3HAYCHHWE CUJIbI TOKA W HANPSDKCHUS TPU pa3iudHor (opme
3aBUCUMOCTHU IIEPEMEHHOTO TOKA OT BPEMEHU.

CunHycouJlanbHbli TIEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTU B LIEMH CUHYCOMJAJIBHOIO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBoactBo, mnepenaya u moTpeblieHHE
AIEKTPUYECKON SHEPTUH.

DKOJIOTUYECKHE PHUCKH TMpU MPOU3BOJACTBE 3JIeKTpodHepruu. KynbTypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA U TEXHOJOTHUYECKHE IPOLECCHI: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIUHUM JIEKTpONepeIay.

Jemoncmpauuu.



CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOAHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['eneparop He3aTyxaroOUIMX 3JEKTPOMArHUTHBIX KOJIEOaHUM.

Mogenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BbIHyX/1IeHHbIE CUHYCOUAAIbHbIE KOJIEOAHUS.

Pesucrop, karymka MHIYKTMBHOCTA M KOHAEHCATOP B LENU MNEPEMEHHOIO
TOKA.

Pe3soHanc mnpum mocnenoBaTeNbHOM COEAMHEHWUM PE3UCTOpPA, KaTYLIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YeTpoiicTBO M IPUHIIUIT ICUCTBUS TpaHchopmaropa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3yuenue tpancdopmaropa.

HccnenoBanne MEepeMEHHOrO TOKAa Ye€pe3 IOCIEA0BATENbHO COEAUHEHHBIE
KOHJIEHCATOP, KaTyIIKy U PE3UCTOP.

HaGmronenue 3eKTpOMarHiTHOIO pe30HaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMaAZHUMHbBLE 80IHbL.

MexaHnuecKkue BOJIHBI, YCJIOBUSL MX pacnpoctpaHeHus. [lomepeunbsie u
IpOJIoJIbHBIE BOJNHBL. Ileprol, CKOPOCTh pacHpOCTPAHEHUS W JJIMHA BOJIHBIL.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpaKIus.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

[ITymoBoO€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEeKTPOMArHUTHBIE BOJIHBL. Y CJIOBUSl M3IYyUYEHHS SJEKTPOMArHUTHBIX BOJIH.
B3anmHas opreHTanus BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHHUE,  IPEIOMIICHHE,
noJisipu3anusi, HHTepdepeHIus u U paKiius.

[IIkana 37€KTpPOMarHUTHBIX BOJIH. [IpuMeHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE H OBITY.

[TpuHUMNBI paguoCBA3U U TeneBUICHUS. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoiicTBA W INPAKTHUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, pajap, paauonpruéMHUK, TeIeBU30p, aHTeHHa, Tenedon, CBYU-meus,
yIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEUIIMHE.

Jemoncmpauuu.

OO0pa3oBaHue U pacpOCTPAHEHUE MONEPEYHBIX U TPOJOJIBHBIX BOJIH.



Konebiomeecs Te10 Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JIJIMHBI BOJTHBI OT YaCTOTHI KOJICOAHUIA.

HaGmronenne oTpakeHust U MpeIoMIICHUS] MEXaHUYECKUX BOJIH.

HaGmonenue uatepdepenHnu u 1uppakiiu MeXaHU4eCKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmonenue cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTATYIOM U
4acTOTOH KoJieOaHuH.

UccnenoBanne  CBOMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpakeHHUe,
peJIoMJICHHE, TOJsIpu3alus, udpakius, UHTepepeHITus.

O6HapyxeHne nHOPaKpPacHOTO U yIbTPaPUOIETOBOTO U3TYUCHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHHs 3BYKOBBIX BOJH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamonuHeliHOEe pacnpoCTpaHEHUE CBETa B OAHOPOJHOU cpene. JIyu cBera.
To4euyHbIii HICTOYHUK CBETA.

Otpaxxenue cBeTta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzoOpaxkeHuil B
iockoM 3epkaiie. Cepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npesnoMiieHus. OTHOCUTENbHBIN MOKa3aTeNlb npeaoMiieHus. [IoCcTOSHCTBO YaCTOTHI
CBETa M COOTHONIEHWE IJIMH BOJH IpHU IEPEX0/€ MOHOXPOMATUYECKOTO CBETA
yepe3 rpaHully paszena AByX ONTUYECKUX CPE/l.

Xon nyuerr B mpusme. lucriepcus cBera. CIOXHBIA COCTaB 0O€JI0ro CBeETa.
[BeT.

[TomHOE BHYTpeHHEE OTpa)keHue. lIpenesnbHblid yroia moJaHOro BHYTPEHHETO
OTpa)KEHUS.

ColOuparomue # pacceWBaromue JuH3bBL. ToHKas JuH3a. DokycHoe
pacCTOSIHME ¥ ONTHYECKas CWJIa TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPAcCTOSIHHSI TOHKOW C(HEpUYeCKOM JTUH3BI OT €€ TEOMETPHUH U OTHOCHUTEIIBHOTO
[IOKa3aTessl MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JaBAEMOE JIMH30M.

X0 nyda, NMPOWIEAIIETO JIMH3Y IOJ HPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuueckord ocu. IlocTpoeHne wu300pakeHW TOYKH W OTpe3Ka MPsIMOA B
COOMPAIONINX U PACCEUBAIOIINX JTMH3AX U UX CUCTEMAX.

OnTtuueckue mpubopsl. Paspemaromas cnocoOHOCTh. ['11a3 kak onTudeckas
cucrema.

[Ipenensl MPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.



BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIeHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTEPEHTHBIX HUCTOYHUKOB. IIpumepsl KilacCHUECKUX
MHTEP(HEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuoHHas pemérka. YcaoBue HaOIOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM TMaJEHUU MOHOXPOMATHYECKOrOo CBeTa Ha
IU(GPaKIUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHu4eckre yCTPOMCTBA U TEXHOJOTUYECKHE TIPOIIECCHhI: OYKH, JIYIa,
nepuckor, (GoroanmnapaT, MUKPOCKOIN, MPOEKIIMOHHBIM ammapar, MPOCBETICHUE
ONTHKH, BOJIOKOHHAsI ONTHUKA, TU(PaKIMOHHAS pEIIETKa.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue npeaomMieHUs CBETa.

HaGmronenne mojHOro BHYTPEHHETO OTpakeHus. MoJienb CBeTOBO/IA.

UccnenoBanne XoJa CBETOBBIX IMYYKOB Yepe3 IJIOCKOMAPAIIICIbHYIO
IUTACTUHY U TIPU3MY.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIECKOoNa.

Ha6monenne naTepdepeHinm crera.

HaGnronenne BETOB TOHKUX IJIEHOK.

HaGmonenune nudpakuuu ceera.

N3ydenne nudpakiiMOHHON PEIIETKH.

Ha6monenne nudgpakiinOHHOTO CTIEKTpA.

Hab6mronenune nucnepcuu cBera.

HaGmronenue nmosisipu3anuu cBeTa.

[IpuMeHeHuE NONSIPOUIOB ISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, NPAKMUKyMm.

N3mepenue nokazaresns NpeJoMIeHHUs CTEKIa.

UccnenoBanne 3aBucuMocTH (OKYCHOTO pACCTOSIHHSI OT BelmiecTBa (Ha
pUMepe KUIKUX JTUH3).

N3mepenne hokycHOTO pacCTOSHUS paCCEUBAIOIINX JIHH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.

[Tomy4yenune n300paxxeHusi B CUCTEME U3 JIBYX JINH3.

KoncTpynpoBaHue TeneCKOMUYECKUX CUCTEM.

Hab6mronenne nudpakimu, nHTEpdEpEHIINN U TTOISPU3AINH CBETA.

N3ydeHne nonsipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUIEKTPHUKA.

N3yuenne uHTepPepeHInn JTa3epHOT0 U3TYUCHUS Ha IBYX HIEISIX.

Habnronenue nucrnepcum.



HaGmronenue u uccnenoBanue AudpakimOHHOTO CIIEKTpA.
HN3mepenne niavMHbl CBETOBOU BOJIHBI.
[TonyueHne criekTpa U3Iy4YEHUs CBETOAMOJA MPHU MOMOUIU TUPPAKIUOHHON

PELIETKHU.
Pa3znesn 6. OcHOBBI cIeMAILHONH TEOPUH OTHOCUTEJIBHOCTH.
['paHuubl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAHUKH. [ToctynaTel

CIIEUAIBHONW TE€OPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  lIpeoOGpa3zoBanus  JlopeHia.
VYcnosue mnpuunHHOCTA. OTHOCHUTENIBHOCTh OJIHOBPEMEHHOCTH. 3aMejjieHUe
BPEMEHH U COKpAIIICHUE JJIUHBI.

DHEprus U UMNYJIbC PEISTUBUCTCKON YaCTHIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PENIITUBUCTCKOM YaCTHUIIBI. DHEPrus
TIOKOSI.

TexHudeckne YCTpONCTBA U TEXHOJIOTMUYECKHE TPOIIECChI: CITYTHUKOBBIC
NPUEMHUKH, YCKOPHUTENH 3aPSKEHHBIX YaCTHII.

YueHnueckuit SKCIePUMEHT, J1a00OpaTOPHBIE paOOThI, MPAKTUKYM.

OnpenesieHne UMITYJbCa W DHEPIHUM  PEISATHBUCTCKUX  4YacTHUI] (IO
dboTorpadusiMm TPEKOB 3apsKEHHBIX YaCTUI] B MATHUTHOM I10JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyaausm.

PaBHOBecHOE TeruioBoe M3NydeHHE (M3IIydeHHe a0CONIOTHO YEPHOIrO Tena).
3akoH cMeulenus Buna. I'unoresa [1nanka o kBaHTax.

®oTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢poTodddekra. YpaBHeHue
OiiamreiHa 11 hotodddexra. «KpacHas rpanuna» horodddexra.

JlaBnenne cBeTa (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONTYI0O W aOCOJIOTHO OTpakarollyro moBepxHocTh). OmbiTel [I. H.
JleGenena.

BosiHOoBBIE cBOMCcTBA yacTul. Bomusl ne bpoins. Jlnuna BonaHb! e bpoiis u
pa3mepbl 00JacTH JIOKAIM3alUUU JABWXKYIIeics dactunbl. KopmyckynspHo-
BOJIHOBOH Ayanu3Mm. Judpakius >1eKTpoOHOB Ha KpHUCTALIaX.

Crnemnduka n3meperuii B Mukpomupe. COOTHOIICHHUS HEONpeneIEéHHOCTEH
I'eiizenOepra.

TexHuueckne yCTpPOMCTBA W TEXHOJOTMYECKHE MPOLECCHI: CIEKTPOMETP,
dotornemeHT, GOTOAATUNK, TYHHENBbHBIM MHUKPOCKOT, COJHEYHas Oatapes,
CBETOJUOI.

Jemoncmpauuu.

®oTo3dPeKT HA YCTAHOBKE C IIMHKOBOW TUIACTUHOM.

NccnenoBanue 3akoHOB BHelIHET0 GoTo3ddexra.



UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MHOJYIIPOBOJHUKOB  OT
OCBENIEHHOCTH.

Cseronuon.
Conneunas Oartapesi.
Yuenuueckuii sxcnepumenm, nabopamopnoie padbomot, RPAKMUKYM.
Hccnenosanue Goropesucropa.
N3mepenue nocrosiuuoi [1nanka Ha ocHOBe uccienoBanus Gotodddexra.
HccnenoBanne 3aBUCUMOCTH CHIIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxa amoma.
OnbITHl MO HKCCIIENOBAaHMUIO CTPOCHMS aroma. llnaHerapnass Mojnenbp atoma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norjiomenue (GOTOHOB MPH MEPEXOAe aToMa
C OJHOTO YPOBHSI DHEPTUU HA APYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEPTrUH aTOMa BOJOPOJA.
CnoHTaHHOE M BBIHYXJEHHOE U3NlyueHue ceerta. Jlazep.
TexHuueckue yCTpOMCTBA M TEXHOJOTMYECKHE MPOUECChl: CHEKTPaIbHbIN
aHanu3 (CIEeKTPOCKOII), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jemoncmpayuu.
Mogens onsita Pesepdopaa.
HaGmonenne nuHeM4aThIX CIIEKTPOB.
VY CTpoiCcTBO U AEHCTBHE CUETUNKA MOHU3UPYIOIINX YACTHII.
Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
HaGmonenne nuHEHMYaToro crekTpa.
HccnenoBanue CreKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
nocTostHHOM PunGepra.
Tema 3. Qu3zuxka amomHo20 A0pa u 3J1eMEeHMAPHBLIX YACHUY,.
Hyxnonnast mozxens siapa [eiizenbepra—MBanenko. 3apsn siapa. MaccoBoe
yucio sapa. M3oromsl.
PanunoaktuBHOCTE. Anb(da-pacnan. ONEKTPOHHBI U TO3UTPOHHBIN OeTa-
pacnaz. ['amma-usnydeHue.
3aKOH pPaJMOAKTUBHOIO pacnaaa. PagnoakTUBHBIE H30TOIBI B IPUPOJIE.
CBoiicTBa MOHU3UPYIOUIETO M3Iy4YeHHUs. BiusHue paJvOaKTUBHOCTH HA KHUBBIC
opranu3Mebl. EcrectBennsit GoH uzmydenus. JlozumeTpus.
DHeprus CBsI3U HYKJIOHOB B sifipe. S nepHblie cuibl. [edext maccsl saapa.
SAnepubie peakiuu. [enenne u cuntes saep. Anepasie peaktopsl. [Ipodaemsr
YOpaBIsieMOr0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE aCMEKThl Pa3BUTHS
SAIEPHON IHEPrETUKHU.
Mertozbl perucTpaluy U UCCIEI0BaHUS AI€MEHTAPHBIX YaCTHUII.



OyHIaMEHTaJIbHbIE B3aUMOJACUCTBUS. bDapvOHBI, ME30HBI H JICNTOHBI.
[IpencraBnenne o CtanaapTHOM Mojenu. KBapk-rimtooHHas MOAENb aJpOHOB.

O®usuka 3a npeaenamu CTaHIApTHOW Mojenu. TEéMmHas Marepuss U TEMHas
SHEprus.

EnuncTBO Qu3nueckoi KapTUHBI MUpA.

TexHUYeCKHe yCTPOMCTBA U TEXHOJOTMYECKHUE MTPOLIECCHL: JO3UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAEpPHBIA peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HAaHCHAs ToMorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO (OHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenne normomeHus: 6eTa-4acTUIl aTFOMUHUEM.

Pa3znen 8. DineMeHTHI ACTPOHOMUM U ACTPO(PU3UKH.

DTtansl pa3BUTHUS acCTpoHOMUU. [IpuKiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMHH. [IpMEHUMOCTh 3aKOHOB (U3HKUA Uil OOBSICHEHHUS MPHUPOJIBI
KOCMHUYECKUX OOBEKTOB.

MeTtonbl acTpoHOMHUYECKUX ucciegoBaHuii. COBpEMEHHbIE ONTHYECKUE
TEJIECKOIIBI, PAJIMOTENIECKOITbI, BHEATMOC(HEpHAst aCTPOHOMUS.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
IBUYKEHHUE.

Conneynas cucrema.

Connue. ConHeuHas akTUBHOCTh. McTounnk sHepruu ConHIa U 3BE3.

3BE311bI, X OCHOBHBIE XapaKTEPUCTUKU. [lnarpamMmma «CreKTpabHBIN KJIacc —
CBETUMOCTB». 3BE31bl TJIABHOM MOCIEAOBATEIBHOCTU. 3aBHCUMOCTh «Macca —
CBETUMOCTB» I 3BE3] TJIaBHOW MOCIJIEIOBATEIbHOCTH. BHYTpeHHee cTpoeHue
3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3Botounn CoiHLa U
3BE3/. DTanbl KU3HU 3BE3I.

Muineunbiii I[lyts — Hama I'amaktuka. Ilonmoxxenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YUEpHBIE ABIPHI B AIpax
rajaKkTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ia. Paz0eranue rajakTuk.
Teopus boisbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. MeTtaranaktuka.

Hepeménnpie npoOaeMbl aCTpPOHOMUH.

Yuenuueckue naoniooenua.

HaGmronennst 3B€3qHOT0 HEOa HEBOOPYKEHHBIM TJIa30M C HCTOJIH30BAHUEM
KOMITBIOTEPHBIX MPUIIOKESHUN JIJIST OTIPE/ICTICHUS TTOJIOKECHHSI HEOSCHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO03Be3qus CEeBEpHOTO MOJylIapus U SpPKUe
3BE3MBI.



HaGmionenust B Teneckon JIyHbl, TIUIaHET, TYMAaHHOCTEH U 3BE3IHBIX
CKOIUICHUH.

Du3HYeCKU NPAKTHKYM.

CnocoObl n3MepeHus: PU3NUECKUX BEIMYMH C UCIOJIB30BAHUEM aHAJIOTOBBIX
U IUGPOBBIX U3MEPUTEIHHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOJIOTHBIE M OTHOCUTEINIbHBIE OTPEIIHOCTH U3MEPEHUN (PU3UUECKUX BEIIUYUH.
OueHka rpaHul] NOTPEIIHOCTEN.

[IpoBeneHue KOCBEHHBIX U3MEPEHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
(¢u3nuecKknX BEJIMYMH, MPOBEpPKa MNPEJIOKEHHBIX TUIoTe3 (BbIOOp M3 pador,
OMMCAaHHBIX B  TEMATHYECKUX  pa3fenax «YUYEeHHYECKHMH  DIKCIIEpUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM)).

Oo6o01maromuiee NOBTOPEHHUE.

OO6o00uIeHne U cucTeMaTU3alus COAECpXKaHUs pas3esioB Kypca «MexaHuKay,
«MonexynspHas Gu3nKa U TEPMOJUHAMUKAY, «DNEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHELUUAJIBbHOW TEOPUHM OTHOCUTEIBHOCTH», «KBaHTOBas
buznkay, « 3EMEHThl ACTPOHOMHUHU U aCTPOPUIUKIY.

Ponb Qu3ukm ©u acTpoHOMHM B DSKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAay4HOM KapTUHE MUpA, 3HAUCHUE ONUCATEIIbHOM,
CUCTEMATH3UpYIOLIeld,  OOBSICHUTEILHOW W  MPOTHOCTUYECKOM  (PyHKIIMIMA
¢duznueckoi Teopuu, poisib GU3NUECKON TeOprur B (POPMUPOBAHUH MPEACTABICHUIM
0 ¢u3MUecKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEJCTABICHUN O IIPUPOLE.

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca Qusuku yriyonéHHoro ypoBHs B 11 kjmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EU C Kypcamu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Meosinpeomemmnboie noHamua, C6A3AHHbIE C U3YUECHUECM MEMOO008 HAYUHO20
nO3HAHUA: SABIICHUE, HAay4YHbIH (hakT, rumotesa, (pu3myeckas BEIWYMHA, 3aKOH,
TEOopus, HAONIOACHUE, SKCIEPUMEHT, MOJACINPOBAHUE, MOJENb, H3MEPEHHUE,
MOTPENTHOCTH U3MEPEHU, U3MEPUTETbHBIE PUOOPHI, IU(PpPOBas TaOOpaATOPHSI.

Mamemamuka: pelwieHHWE CUCTEMbl ypaBHEHUU. TPUTOHOMETPUYECKHUE
(GyHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMH HA OCU KOOPJAHUHAT, CIIOKEHHE BEKTOPOB.
[IpousBomHbie 3nMeMeHTapHBIX (QyHKIUH. [Ipu3Haku mnom00WsT TPEYroJbHUKOB,
OTIpEeJICIICHHE TUIONIA N TIIOCKUX (puryp u 00bEéMa Ted.

Buonozus: >nextpuyueckue SIBICHUS B KUBOW TNpUpPOIE, KojieOaTelbHbIE
IBW)KEHUS B JKMBOM MPUPOAE, DSKOJIOTMYECKHE PHUCKA NPU MPOU3BOJICTBE
DIEKTPOIHEPTHH,  DJIEKTPOMAarHWTHOE  3arpsA3HEHHE  OKPYXAWIIEW  Cpensl,



YIBTPA3BYKOBasl JUArHOCTMKAa B MEJIUIMHE, ONTUYECKUE SIBICHUS B IKUBOU
IIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOpa30BaHUA KPUCTAUIMYECKOM pEIIETKH, CIEKTPaJbHBIMI
aHaJIu3.

I'eocpagpua: marHuTHbBIE TIONIOCA 3€MJIM, 3aJIEKW MArHATHBIX  pYA,
dboToCchEMKA 3eMHOM MTOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE IIOCTOSIHHBIX MAarHHUTOB, 3JIEKTPOMATrHUTOB,
ANeKTpoABUraTeNlb SIkoOu, reHepaTop MEPEeMEHHOTO TOKa, MHAYKIIMOHHAs IeYb,
JVUHUU 3JIEKTpONEpeaay, 31EKTPOJABUTATEND, paaap, paAUONPUEMHHK, TEIEBU30DP,
anteHHa, Tteiedon, CBY-meub, ynbTpa3ByKoBas JUMAarHOCTUKa B TEXHUKE,
NPOEKIIMOHHBIN anmnapart, BOJIOKOHHAs ONTHKA, COJIHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHHUKHY, IAEPHAS SHEPTETUKA U DKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMN, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCHIUTATEILHOMN AEATEIBHOCTH, B TOM YHUCJIE B YACTHU:

TPAKAAHCKOT0 BOCIIUTAHMS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  TMO3UIMU  OOydYaromerocs  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTbH BECTH COBMECTHYIO JIESITEJIBHOCTh B MHTEpPECAX IPAXKJAHCKOTO
oOmecTBa, Yy4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTelbHOU
Opra”Hu3anuy;

e YMEHHE B3aMMOJCHUCTBOBATH C  COLMAJIbHBIMM  HWHCTUTYTAMU B
COOTBETCTBHHM C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTb K TYMaHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e chOpMHUPOBAHHOCTH POCCUHCKOU TpaXXIAHCKOU WJICHTUYHOCTH,
NIaTPUOTU3MA;

e IICHHOCTHOE OTHOLICHUE K TI'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHKECHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTh OIICHMBATh CUTYAIIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWYMBOTO OYTyIIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKIIOYAsA OCTETUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



WHTEPEC K Pa3IUYHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BRIOOp Oyayiel nmpodeccuu U peain30BhIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00JacTH (UMK Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHus:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHME TJI00ATBHOTO
XapakTepa SKOJOTHYECKUX TIPOOIIeM;

IUIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpelle Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PUBHKE.

HEHHOCTH HAYYHOI'O ITIO3ZHAHUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

OCO3HAHUE IIEHHOCTUM HAYYHOW [ESITEJIBbHOCTH, FOTOBHOCTh B IPOIIECCE
U3y4eHHUs (DU3UKH OCYUIECTBIISITH MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeATEIIbHOCTh UHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eicTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,

OTIPE/ICTISATh TN NIeATEIHbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU HX
TOCTH)KCHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUS B pPaCCMaTpPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIIEHUBATh COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIIONHATH PpabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BATCIBCKUC IleﬁCTBHH:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3nYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-MCCIIEIOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (PU3HUKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3aj1ad (U3HUYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB ITO3HAHUS,

BJIaJE€Th BHJIAMM JEATEIbHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaliy, MPeoOPa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUeOHBIX
CUTYyallUsX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IMPOEKTOB B 00JIaCTH
buzukwy;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M U aKTyaJIM3UpPOBATH 3aj/1ady,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHThl IS
JI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAIM3UPOBATH MOJYYEHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeILHOCTH, B TOM YHUCJIE IPU U3YUYEHUU (PUBHKY;

JIaBaTh OLICHKY HOBBIM CUTYAIUsM, OLICHUBATh MPUOOPETEHHBIH OIIBIT;
YMETh TMEPEHOCUTh 3HaHUs 1O (HU3MKEe B MPAKTUYECKYIO 00JIacTh
KU3ZHEEATEIHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JOMYCKAIOIIHUE aJbTePHATUBHBIC PEIICHUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUS MHPOpMANUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIOB, CAMOCTOSATEIHHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPEICTABIICHHUS,

OIICHUBATh JIOCTOBEPHOCTHh HH(POPMAITNH;

UCTIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepekeHus, MPaBOBBIX W
ATUYECKUX HOPM, HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHHI



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypOUYHOU
NEATEIIbHOCTH;

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi H CMAr4arhb
KOH(JIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHHUs C UCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTb W WCIOJb30BAaTh  IIPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYAIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JCUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOYKHOCTEHN KaXKJ0r0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1€JIM COBMECTHOM JIEATEIBHOCTH, OPraHU30BbIBATH W
KOOPAUHUPOBATh JEUCTBHUS M0 €€ JOCTHIKEHUIO: COCTaBJIATH IUIAH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

OLICEHUBATh Ka4eCTBO CBOETO BKJIAJA U KaXJOTO yYaCTHHKAa KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npejjaraTb HOBBIE IPOEKTHI, OLICHUBAThb HUAEHU C IO3ULUHUA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3JIMYHBIX
CUTyalUsiX,  MpOSBIATH  TBOPYECTBO U BOOOpaxkeHHe,  OBITh
VHULUATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO  OCYILIECTBIISITh  ITO3HABATEIBHYIO JEATEIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3aaUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IUJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUIaH BBITIOJHEHUSI MPAKTUYECKON pabOThI ¢ y4ETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TMpeiAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

nenaTh OCO3HAHHBIM BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTbH 32 PELICHUE;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAWIMH B 00JacTH
(Gu3UKHM, TOCTOSTHHO TOBBINIATH CBOW 0OpA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTpOHL, 3MOIII’IOHa.JIl>HbII71 HHTECJIJICKT:



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU I[IO3HABaTEIbHOM pedliekcuu Kak OCO3HAaHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIK30BaTh TPUEMBI pedIIeKCUU IJii OLEHKH CHUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBAThb PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO MX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIU3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

IpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
dusuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHUsS Yy  00ydarouImxcs

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJUICKT, pEATOoJIararomnii
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIONIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

CaMOpETyJTUPOBAaHMS, BKIIOYAIOUIETO0 CAMOKOHTPOJIb, YMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 11U
U YCIIeXy, ONTUMU3M, HHUIIMATHBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH  CIMOCOOHOCTh TMOHUMATh  SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMAJIGHBIX ~ HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTb KOH(JIUKTHI.

INPEAMETHBIE PE3VJIbTATDI



K koniy oOyuenuss B 10 knacce mpeaMeTHbIE pPe3ysibTaThbl Ha YriayOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3UKK B  HKOHOMHUYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTHYECKOM, COIMMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHOH KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENBbHON U
MPOTHOCTUYECKOM  (YHKIUH  QU3MUECKOW TEOpUU —  MEXAHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPECTABICHUIN 0 PU3NUECKON KapTUHE MUDPA;

paznuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Teln u
npouLeccoB (SIBJIEHUI): HHepUMalbHAs CcHCTeMa OTcu€Ta, aOCOIIOTHO
TBEPAOE TENO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMYECKOT0) Tela, UeaJbHbIi ra3, TOUCUHBIH 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

paznmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKHUX
3aKOHOB, IMOHMMAaTh BCEOOIMMM xapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHMUYECKHE TIPOLECChl U SBJICHHUS,
UCIIOJIb3YSl OCHOBHBIE IMOJOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHS, (OPMYJIbl KMHEMAaTHKH PaBHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHusi ['anmuiess A CKOPOCTH U TEpPEMEICHUs,
3akoHbl HbIOTOHA, TpPUHUUN ~ OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS MUMITYJIbCAa U MEXaHMYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl paBHOBECUsI TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOI'O TSATOTEHUS;

aAHAM3UPOBATH M OOBSICHATH TEIJIOBBIC MPOIECCHI U SIBJICHUS, UCTIONB3YS
ocHoBHble monokeHus MKT wu 3akoHB MOJEKyIsIpHOW (UMK W
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a CcoO CpeaHew
KMHETUYECKOM SHEPrueM TEIUIOBOrO ABMXKEHUS WM KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPrueu TEIJIOBOTO JBMKECHMS €r0 YacCTHUIl, CBA3b JIABJIECHUS UICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIIOIb30BaTh
MaTEMaTH4ECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHieneeBa—Knaneipona;

aQHAJU3UPOBATH U OOBSACHATH DJICKTPUUECKUE SIBICHUS, WCHOJb3Yys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAUMHAMUKH (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsiza, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MoJIEH, MPU 3TOM YKa3blBas YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKX€ TMPAKTUUECKHM BaXKHBIE COOTHONIEHHMS: 3aKOHbI Oma Il ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsr @apazaes A 31€KTPOIN3a);

OMUCHIBATh (DU3NUECKUE TPOIECChl M SIBICHUS, WCIOJb3Yysl BEIUYUHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TeJla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl DJHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi SHeprusi, padora CWIbI, LEHTPOCTPEMUTEIBLHOE
YCKOPEHHME, CHJIa TSKECTH, CHJIa YNPYroCTHU, CUja TPEHHS, MOIIHOCTD,
SHEPrusl B3aWMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyroil paedopmalnid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOCcoJIIoTHasl Temreparypa Teja, paboTra B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus HJCAIBHOIO OJHOATOMHOTO Tra3za, paboTa HJIeaJIbHOTO Tasa,
OTHOCHUTEJIbHAasi BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOIO
JBUTATEJS; DJIEKTPUUECKOE MOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HanpsHKEHHOCTh TOJIST TOYEYHOT'O 3apsifla WIM 3apsHDKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHUHAT DJIEKTPOCTATUYECKOTO TIOJI,
pPa3HOCTh  MOTECHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUUYECKass €MKOCTh IUIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJEI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS IEKTPUUECKOrO MOJIA
KOHJICHCATOpa;

OOBSACHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMUECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTHUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE IBIOKeHHE, MU(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABICHHOCTD
TEIUIONEPEIaut, 3JECKTPU3ALUs TEJl, SIKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHNIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUYUHBI OT
OpYyrol €  HCIOJb30BAHWMEM  MOPSIMBIX  M3MEPEHHUM, NOpPU  ITOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3yibTaThl MOJYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOIBI IO pe3ybTaTaM
HCCJICTIOBAHMS,;

MPOBOJUThL KOCBEHHBIC W3MEPCHHSI (U3UYCCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ M3MEPCHHs, OIECHUBATH aOCOTIOTHBIC U
OTHOCHUTEJIBHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJUTH OIBITHI IO MPOBEPKE MPEIITI0KECHHOW TUITOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3HUPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3bI;

coOr01aTh TIpaBMIiIa 0E30MaCHOTO TPY/a NPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCINEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaAHMS;

pemiath pacy€THBIC 3aJladyd C SBHO 33JJaHHOH M HESIBHO 3aJIaHHOHN
du3HUecKol MOJICIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBUS OOOCHOBBIBATH
BbIOOp (u3nMueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(GU3HUECKMX TEOPUH TMPU KCIOJB30BAHMM MAaTEMaTHUYECKHUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOJbI PEIICHHS C
y4€TOM TIOJTyUYEHHBIX Pe3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3[eioB Kypca (PU3MKH, a TaK)Ke UHTETpaIlii 3HAaHUN U3 IPYTUX
IPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUH C OTIOPOI Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBIICHUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA 1 OOBACHEHHS OCHOBHBIX
IPUHIIMIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHl BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

aHATM3UPOBATH M OI[CHUBATH MOCJIEACTBUS OBITOBOW M TTPOU3BOICTBEHHON
JESTENHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TMPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, A TaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAYKd W TEXHOJOTHH Mg JajdbHEHIIETO pa3BUTUS YEIIOBEUECKOTO
o01IecTBa;



MPUMEHATh pa3iMyHble crocoObl padoThl ¢ MH(popMauuend (QU3NYECKOTrOo
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCIOJIb30BaTh COBPEMEHHBIE HH()OpPMALMOHHBIE
TEXHOJOTUU JJI1 TOUCKA, NEepepadOTKM M MNpEeAbSIBICHHUS Yy4eOHOU H
HAyYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(pOpMALK, TOJYYEHHOW M3 Pa3IMYHBIX HCTOYHUKOB, KPUTUUYECKU
aHANIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaIM3a UCTOYHUKA UHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE u M03HABaTEJIbHBIC YMEHUS
CaMOCTOATENILHOTO  NPUOOpETeHMs] HOBBIX 3HAHUH B Ipoliecce
BBITMIOJTHEHUS TPOSKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTyalMsX, aJ€KBATHO OIICHMBATh BKJIAJ[ KAXKIOTO W3
YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaeMOM TPOOIEMBbI;

NPOSIBIATh MOTHBALIMIO K Oyaymieil mpogecCuOHAIbHON AESITEIbHOCTH 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TTPOPUIISL.

K xonny oOyuenust B 11 knacce mpenMeTHbIE pe3ylbTaThl Ha YIIIYOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOHN cepax AesITeIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKH B COBPEMEHHOW HAay4YHOH KapTHMHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATCIIbHOCTH YEJIIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYECHUE OMMUCATEIbHON, CUCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (U3UIECKOW TEOPUU —
ANEKTPOJAVNHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponab puzuvyeckoil Teopuu B (GOPMUPOBAHUU TPEACTABICHUN O
¢dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 00IIeM
PSAly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHMMOCTA Mojeleld (u3udeckux Tea U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE AJIEKTPUYECKOE U OJIHOPOJIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKUE KOJICOAHUs, MAaTEMAaTUICCKUN MasSTHUK,
UJCAIBHBIN TPY>KUHHBIM MAasITHUK, TAPMOHHYECKHE BOJIHBI, HUACAJIbHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO siipa U
KBAaHTOBOM MOJIC/IN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, O0JACTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



AHAIM3UPOBATh U OOBICHATH 3JEKTPOMArHUTHBIE IMPOILECCHl U SBIICHUA,
UCIIOJIb3Ysl OCHOBHBIE TIOJOXEHUS M 3aKOHBl JJIEKTPOAUHAMUKH U
CHeUUalbHOW  TEOPUHM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsiaa, cuina Awmmepa, cwia JlopeHua, 3akoH
DNEKTPOMArHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHMs] ~ CWJIbl  TOKa,  MOCTyJaThl  CIELMAIBHOM  TEOpUHU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIM3UPOBATH U OOBIACHITH KBAHTOBBIE MPOLIECCHI U SABJICHUS, UCTIONb3YS
NOJIO)KEHHUsSI ~ KBaHTOBOM  (¢u3uKM  (ypaBHeHMEe  DWHIITEWHa  AJid
dororddexra, mnepBbli U  BTOpod moctynatel bopa, mnpuHUUMI
COOTHOILIEHUS HeomnpenenéHHocteil [eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIEPHBIX PEAKIMSIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONMKCHIBATh (PU3UYECKHE TPOLECCHl U SBJICHUS, HMCIOJIb3Yys BEIMYHHBI:
HANPsHDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MoJIsl, PAa3HOCTh TMOTEHIMATOB, JJIEKTPOABMKYIAS CHJIA, WHIYKIUS
MarHUTHOTO TIOJII, MarHUTHBIM MOTOK, cujia AMIepa, UHIYKTUBHOCTbD,
AJIEKTPOJIBWKYIAsl CHJIAa CAMOMHAYKLHH, SHEPrUs MAarHUTHOTO IOJIs
IOPOBOJIHUKA C TOKOM, PEISITUBUCTCKUM MMITyJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrHsi W HMIYJIbC (OTOHA,
MacCOBO€ YHMCJIO U 3apsizl Apa, SHEPTHsI CBSI3U SAPa;

OOBSICHATHL  OCOOEHHOCTHM  NPOTEKaHUs  (U3NYECKUX  SIBICHHI:
AJIEKTPOMArHUTHAsI MHAYKLUS, CAMOUHIYKIUS, PE30HAHC, HHTEphEpEeHLINs
BOJIH, Ju(pakuusi, JIuUCHepcus, TOJIHOE BHYTPEHHEE OTpa)kKeHHE,
dbotoanekTpuueckuii 3pdext (dotodrddexr), ampda- u Oera-pacraibl
a1ep, TaMMa-u3iydyeHue sjep, (u3nyecKkue MNPUHIUNBI CIEKTPATbHOI'O
aHanu3a u paboThI Ja3epa;

ONpENENATh HaIpaBiI€HUE WHIAYKLIWHW MarHUTHOTO IIOJS NPOBOJHHKA C
TOKOM, cuiibl Amrnepa u cuisl JlopeHna;

CTPOUTH HU300pakeHUE, CO3AaBaeMoe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
U PACCUUTHIBATH €70 XaPAKTEPUCTUKH;

OPUMEHATh OCHOBOIIOJIAralIINe ACTPOHOMHYECKHE MOHSTHS, TEOPUU HU
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
OPOUCXOIAIIMX B 3BE34aX, B 3BE3AHBIX CUCTEMAX, B MEXIAJIIAKTHYECKOU
cpesie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE31 U BeeneHHo;
OPOBOJIUTh HCCJIEIOBAaHUE 3aBUCUMOCTEH (U3NYECKUX BEJIUYUH C
UCIIOJIb30BAaHUEM NPSIMBIX HW3MEPEHUH, NpPU 3TOM KOHCTPYUPOBATH
YCTAaHOBKY, (DUKCHUPOBATH  pe3ynbTaTbl IOJYYEHHOW 3aBUCUMOCTH



(¢u3nueckuX BEIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTram
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3MUECKUX BEIUYUH, TPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEIbHBIC MOTPEIIHOCTH MPSIMBIX M KOCBEHHBIX U3MEPEHHI;
HPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKECHHON TUIIOTE3BI: IIIAHUPOBAThH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTAaHOBKY, aHAIH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

OTHCHIBATh METO/IBI TIOJYyUEHUS HAYYHBIX aCTPOHOMHYECKHUX 3HAHUM;
co0roIaTh TpaBwiia 6€30MacHOr0 TPy/la MpU MPOBEACHUH HCCIIeTOBAHUN
B pamMKax y4eOHOro DOKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
UCCIIEJIOBATEILCKOM W TPOSKTHON JIEATEIBHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 000PYAOBAHMS;

pemars pacu€THbIC 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJ[aHHOW
¢u3ndeckoid MOJENBI0: HAa OCHOBAaHWM AaHAJIMW3a YCIOBUS BHIOMpATh
¢u3ndecKkue MOMENH, OTBEYAIOIUe TPEOOBaHUSAM 3a7add, MPUMEHSITH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIB30BAHMM MaTeMaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATh METO/bI PEIIECHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3a/Jauyd, TpeOyloulue NpUMEHEHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpallM 3HAHUN U3 IPYrUX
OPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBaTh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUH ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU
U hU3HYECKHE SBICHUS;

UCTOJb30BaTh TEOPETUUYECKHE 3HAHMUA [UIsl OOBSICHEHHMS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

IOPUBOAMUTH MPUMEPHI BKJIAJa POCCUUCKUX M 3apyOEeKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (PU3MUYECKUMHU TNPOIECCAMH, C
MO3HUIMNA SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUM O PAllMOHATIBHOM
MPUPOJIOTIONB30BAHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUHM JIOCTHKEHU M



HAYKA W TEXHOJOIMUA JUI JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o01IecTBa;

MPUMEHATh pa3inyHble crocoObl padboThl ¢ MH(popMaluel (Hu3nIecKkoro
COJICp’)KaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTUH, TP ITOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKA, TepepadOTKu U TPEeAbsBICHUS Yy4eOHOW U
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOTYYEHHOW U3 Pa3IMYHBIX HMCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHGOpMAlNMIO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIUXCS 3HAHUN, TaK U Ha OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

IPOSIBIISTH OpraHU3aIMOHHBIE u IO3HaBaTEJILHBIE yYMEHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  TIpoIliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIIIE C HCIOJHEHHEM pPa3JIMYHBIX COIUAIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHAIBLHO PACIIPEACISITh JACATEILHOCTh
B HECTAHJAPTHBIX CUTYyaIlUsSX, aJICKBATHO OIEHMBATh BKJaJ KaXIOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE pPacCMaTPUBAEMOi IPOOIEMBI;

MPOSIBJIATh MOTUBAIMIO K Oyayiiei npodecCHOHATbHONU AeSITEIHPHOCTH 10
CIIEUATIBHOCTAM (DU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsbl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslil MeTO1 MO3HAHUS TPUPO B 6 1
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematuka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHCHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 5
TIepexo/ibl
Hroro no paszneny 49
Pazgen 4. DJIEKTPOANHAMMUKA
4.1 DNEKTpUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUYECKUI TOK 24




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 du3nyecKkuil NPakTUKyM 16 16
Wroro mo pazueny 16
[ToBTOpEeHMEe ,00001IEHNE U CUCTEMATU3AIMS 3HAHUN 10 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 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
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10
BOJIHBI
24 OnTHka 25
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnossl CTO 5 1
HTtoro mo paznemy 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 o5
' NS TeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16







IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUJIACC
KosmnyecTBo yacos DJIEeKTPOHH
N ble
o
. Tema ypoka Konrpo Hparkru Harta uudposbie
n/n Bcero JIbHbIE yecKue
U3y4YeHus o0pa3oBareJ
padoTsbI padoThI LHIE
pecypcsl
Pa3zaen 1. HAYYHBIA METO/ ITIO3HAHUSI ITPUPO/IBI 6
https://resh.edu.r
1 dusnka — pyHIaMeHTaIbHas HayKa O IPUPOJIE 1 1.09 u/subject/28/10/
Hay4nplit MeTO1 TO3HAHUS U METO/IbI UCCIIETOBAHMS (PU3HUECKUX SBJICHHM. https://resh.edu.r
2 DKCIEpPHMEHT U TeOpHs B IPOIIECCe TTO3HAHMS NpUpoasl. Habmonenne u 1 4.09 u/subject/28/10/
AKCIIEPUMEHT B (PU3HKE.
5.09 https://resh.edu.r
3 CraproBasi THArHOCTHYECKAsi padoTa 1 1 u/subject/28/10/
6.09 https://resh.edu.r
4 Crioco0Ob1 u3MepeHus: GPU3HNIECKUX BETUYUH 1 u/subject/28/10/
7.09 https://resh.edu.r
5 AOGCOJIFOTHAsI 1 OTHOCUTEJIbHAS MOTPEITHOCTH U3MEPEHHUH (PU3UYECKUX BEITMYHUH 1 u/subject/28/10/
MopenupoBanue B pusuke. Posb u MmecTo Gpusnuku B GOpMUPOBAHUH 8.09 https:{ /resh.edu.r
6 y . . y 1 u/subject/28/10/
COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B IPAKTUYECKON JESITENLHOCTH JIOACH
Paznen 2. MEXAHUKA 35
Mexannyeckoe nBmxkeHue. Cucrema orcueta. OTHOCUTETFHOCTh MEXaHUYECKOTO 11.09 https:{ Iresh.edu.r
7 1 u/subject/28/10/

JABHKXCHMUA. HpﬂMaH n o6paTHa;1 3aJa4ud MCXaHHUKHU




8 Pamuyc-BekTop MaTepuaibHOM TOYKH, €r0 MPOSKINK Ha OCH KOOPAMHAT. 12.09 https:{ /resh.edu.r
Tpaexropus. Ilepememnienne. CkopocTs. X nmpoekiiuu Ha 0CU KOOPIUHAT Wisbject/28/10/
9 PaBHOMEpPHOE NPAMOJIMHERHOE NBIKEHKE. | paduueckoe onucanue 13.09 https://resh.edu.r
PaBHOMEPHOTO MPSMOJIMHEHHOTO JIBUXKCHUS wsubject/28/10/
14.09 https://resh.edu.r
10 CrnoxeHue nepeMeneHnii u ckopocteil. Pemenue 3agau u/subject/28/10/
1 HepaBHoMepHOE IBIKeHHE. MTHOBEHHAS CKOPOCTh. Y CKOPEHHE. 15.09 https://resh.edu.r
[IpssmonuHeNHOE TBUKEHUE C TOCTOSIHHBIM YCKOPEHHEM usubject/28/10/
I"'paduyeckoe onucaHue MPIMOIMHENHOTO IBHKEHHS C TOCTOSHHBIM 18.09 https://resh.edu.r
12 yeKopeHHeM u/subject/28/10/
13 CBoGotHOE TIafieHNe. Y CKOpeHne CBOOOIHOTO TaIeH . 3aBUCHMOCTb 19.09 https:{ /resh.edu.r
KOOPAMHAT, CKOPOCTH, YCKOPEHUS OT BPEMEHU M MX Tpaduku u/subject/28/10/
20.09 https://resh.edu.r
14 JIBmkeHue Tesa, OpOIIeHHOTO MO/ YTJIOM K TOPU30HTY u/subject/28/10/
KpuBonuneiiHoe nBmxeHue. /[BrkeHue 1o oKpy>KHOCTH. YTJIOBas U JIUHEHHAs 21.09 https://resh.edu.r
15 u/subject/28/10/
ckopoctb. [lepuoa u yactoTa. LIeHTpOCTpEMHUTENBHOE U TIOJTHOE YCKOPEHHE
16 KonTpoabHas padora no reme "Kunemaruka' 22.09
AHanu3 KOHTpoIbHOM paboThl.IlepBrlif 3akoH HetoToHa. MHEpinanpHbIe 25.09 https://resh.edu.r
17 cucteMbl otcuéra. [IpuHimn otHocuTenbHOCTH ["anumnes. HennepumaabHbie u/subject/28/10/
CUCTEMBI OTCUéTa
26.09 https://resh.edu.r
18 Cuna. PaBHonelicTBytomas cuia. Bropoii 3akoH HetoToHa. Macca u/subject/28/10/
19 Bsaumoneiicteue ten. Tpetnii 3akon HeroToHa 27.09 https://resh.edu.r




u/subject/28/10/

[IpuHnun cynepno3unuu cwi. Pemenne 3a1a4 Ha NpUMEHEHUE 3aKOHOB 28.09 https:{ fresh.edu.r
20 - u/subject/28/10/
BIOTOHA
3aKOH BCEMHPHOTO TATOTCHHS. DKBUBAJICHTHOCTh IPAaBUTALIMOHHON U HHEPTHOM 23.09 https:{ /resh.edu.r
21 u/subject/28/10/
MacChl
https://resh.edu.r
22 Cuna TsSHKeCTH U yCKOpeHHe CBOOOHOTO TMaIeHUS 2.10 u/subject/28/10/
JIBm>keHre HeOECHBIX TET M UX UCKYCCTBEHHBIX CITYTHUKOB. [lepBas https:{ resh.edu.r
23 3.10 u/subject/28/10/
KOCMMYECKasi CKOpOCTbh. 3akoHbI Kemepa
4.10 https://resh.edu.r
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena u/subject/28/10/
Cuna tpenus. [Ipupoaa u Bunbl cui TpeHus. [[BrkeHue B )KUIKOCTHU U Ta3e C 5.10 https:{ /resh.edu.r
25 . u/subject/28/10/
Y4ETOM CHJIbI COIPOTUBIICHUSI CPEJIbI
6.10 https://resh.edu.r
26 Hasnenue. ['mapocrarndeckoe gasiaenue. Cuna Apxumena u/subject/28/10/
Ab6comotHo TBepoe Teino. [locTynaTensHoe U BpalaTeabHOE JBUKEHHE 9.10 https:{ resh.edu.r
27 u/subject/28/10/
TBEpIOTo Tena
10.10 https://resh.edu.r
28 MoMeHT cuiIbl OTHOCUTENBLHO OCH BpatieHus. [1nedo cubl u/subject/28/10/
CrnoxeHue cuil, MPUIOKEHHBIX K TBepoMy Teny. LleHTp Tsxectu Tena. ¥Ycnous https:{ /resh.edu.r
29 11.10 u/subject/28/10/
paBHOBECHS TBEPAOTo Tena. Buasl paBHOBECHs
30 Pemenue 3amau 12.10 https://resh.edu.r




u/subject/28/10/

31 KonTpouabHas padora no teme " lunamuka. CraTuka TBepaoro reja' 13.10

AHanu3 KOHTPOJIBHOM paboThl. UMITyIIbC MaTepuanibHON TOUKH, CHCTEMBI https://resh.edu.r
32 MaTepHuaIbHBIX TOUeK. LIeHTp Macc cuctembl MaTepuaibHbIX TOUEK. Teopema o 16.10 u/subject/28/10/

JBUKCHHUH [IEHTPA Macc

NMITynbC CHITBI 1 MI3MEHEHHE UMITYJIbCa TeJla. 3aKOH COXpaHSHUS UMITYIIbCA. https:{ Iresh.edu.r
33 p 17.10 u/subject/28/10/

CaKTUBHOC JIBIKCHHE

MoMeHT uMItysibca MaTepruaabHOM TOUKH. [IpencraBienue o coxpaHeHUH https:( Iresh.edu.r
34 18.10 u/subject/28/10/

MOMEHTA UMITYJIbCa B IICHTPATBHBIX MTOJISIX

https://resh.edu.r

35 Pemenue 3amau 19.10 u/subject/28/10/

Pa6oTa cuIIbl Ha MaJOM M Ha KOHEYHOM TiepeMeIieHnn. I padudeckoe https://resh.edu.r
36 20.10 u/subject/28/10/

npecTaBieHre paboThl CUIbl. MOIIIHOCTh CHJIBI

Knnernueckas sueprus. Teopema 06 N3MEHEHHN KWHETHIECKON SHEPTHH https://resh.edu.r
37 . 23.10 u/subject/28/10/

MaTepHUaIbHON TOUKH

[ToTeHnmanpHble U HEMOTEHIMAIbHBIE cUiibl. [loTeHManbHas sHeprus. Bropas https:{ /resh.edu.r
38 24.10 u/subject/28/10/

KOCMUYecKasi CKOPOCTb

Tpetbsa kocMudeckasi ckopocTb. CBsi3b pabOTHI HEMOTEHIIUAIBHBIX CUIT C https://resh.edu.r
39 M3MEHEHUEM MEXaHUYECKOM SHEPIrUU CUCTEMBI TeJl. 3aKOH COXpPaHEHUs 25.10 u/subject/28/10/

MEXaHUYECKOU dHeprun

https://resh.edu.r

40 KontpoJsbHas padora no reme ""3aKOHbI COXpaHeHHsI B MeXaHHNKe' 26.10 u/subject/28/10/

AHanM3 KOHTPOJIbHOM paboThl . YTIpyrue U Heynpyrue CTOJIKHOBEHUS. https://resh.edu.r
41 27.10 u/subject/28/10/

VYpaBHenue bepHyinu U1 UaeanbHON )KUAKOCTH




Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

49

.Pa3Butne npeacrasnenuii o npupose TemioTel. OcHoBHbIE nonoxeHust MKT.

https://resh.edu.r

42 1 6.11 i
Huddysus. bBpoyHoBckoe nBmkeHne u/subject/28/10/
43 Ctpoenne ra3000pa3HbIX, )KAJIKUX U TBEPABIX TeJ. XapaKTep IBUKCHUS U 1 211 https:{ /resh.edu.r
B3aMOJECHCTBHSA YAaCTHUI] BEIIECTBA ' u/subject/28/10/
" Macca n pa3meps! MosteKyn (aTomoB). KommaecTso Bemectsa. ITocTosHHas 1 811 https://resh.edu.r
ABorazpo . u/subject/28/10/
https://resh.edu.r
45 Temmnepatypa. TeroBoe paBrHoBecue. [lkana [enscus 1 9.11 u/subject/28/10/
https://resh.edu.r
46 Pemenue 3amau 1 10.11 u/subject/28/10/
https://resh.edu.r
a7 WneansHbIN Ta3. 1'a30BbIE 3aKOHEI 1 13.11 u/subject/28/10/
https://resh.edu.r
48 VYpasuenue MenneneeBa-Knanelipona. Pemenne 3amxau 1 14.11 u/subject/28/10/
https://resh.edu.r
49 AOcouroTHas Temriepatypa. 3akoH JlamproHa 1 15.11 u/subject/28/10/
https://resh.edu.r
50 H3ormpornieccsl B UCaIbHOM ra3e ¢ MOCTOSTHHBIM KOJIMYECTBOM BEIECTBA 1 16.11 u/subject/28/10/
https://resh.edu.r
51 I'padmyeckoe npeacTaBaeHNe H30MPOIIECCOB: U30TEPMa, H30X0pa, U300apa 1 17.11 u/subject/28/10/
https://resh.edu.r
52 OcnoBHoe ypaBHenue MKT 1 20.11

u/subject/28/10/




https://resh.edu.r

53 Pemenue 3amau 21.11 u/subject/28/10/
54 CBsi3b a0COTIOTHON TEMIIEPATyPhl TEPMOTUHAMHYECKON CHCTEMBI CO CPEIHEH 511 https:{ /resh.edu.r

KHHETUYECKOW SHEPTUeH MOCTYMATEIFHOTO TEIUIOBOTO JIBHKEHUS €€ YaCTHI ' u/subject/28/10/

https://resh.edu.r

55 O06o00menue u cucreMaru3anus 3Haaui 1o TeMe "OcuoBsl MKT" 23.11 u/subject/28/10/
56 KonTpoabHnas padora no reme "OcnoBolt MKT" 24.11

AHanu3 KOHTPOJIBHOM paboThl. TepMoauHaMuueckas cuctemMa. 3a/laHie BHEIITHUX https://resh.edu.r
57 ycrosuii s TJI cuctembl. BHennue u BHyTpeHHHUe napametpsl. [lapamerpsr TJT 2711 u/subject/28/10/

CUCTEMBI KaK CpPE/IHAC 3HAYCHUS BEIMYUH, OTIMCHIBAIONINX e Ha '

MHUKPOCKOTIHYECKOM YPOBHE

Hyneoe Hawano TepMoauHaMuky. CaMonpon3BonbHas penakcanus TJ] cucTeMbl https://resh.edu.r
S8 28.11 u/subject/28/10/

K TETIOBOMY PaBHOBECHIO

Mojenp uieanbHOro ra3a B TEpMOJAUHAMUKE. Y CJIOBUSI TPUMEHUMOCTH ATOM https:{ /resh.edu.r
59 MOJeIH 29.11 u/subject/28/10/

https://resh.edu.r

60 VYpaBuenue MenpeneeBa-Knanelipona u BeIpa’keHHE JJ11 BHYTPEHHEN SHEPrUuu 30.11 u/subject/28/10/

Bripaxkenue At BHyTpeHHEH SHEPTUU OJTHOATOMHOTO UJICAIbHOTO Ta3a. https://resh.edu.r
61 1.12 u/subject/28/10/

KBasucrarndeckue 1 HECTAaTHIECKUE TTPOIIECChI

DnemeHTapHas paboTa B TepMOAMHAMHUKE. Boruncnenue paboTsl 1o rpaduky https://resh.edu.r
62 4.12 u/subject/28/10/

nporiecca Ha pPV-auarpamme

Tennonepenaua kak croco0 n3MeHeHUs! BHyTpeHHel sHeprun T/] cucrembr 6e3 https://resh.edu.r
63 5.12 u/subject/28/10/

COBEpILIEHUS pabOThI
64 KonBekuus, TenaonpoBoJHOCTb, U3ITy4CHUE 6.12 https://resh.edu.r




u/subject/28/10/

KommuecTBo TemoTel. Tenmno€MKOCTh Tena. Y JesbHast U MOJISIpHas

https://resh.edu.r

65 R 7.12 u/subject/28/10/
TEIUIOEMKOCTH BEIIeCTBA. Y IeibHAs TEIUIOTa CTOPAHMS TOTUTHBA
https://resh.edu.r
66 Pacuér konmuvecTBa TEIUIOTHI IPH TEIUIONIEpEIaue 8.12 u/subject/28/10/
https://resh.edu.r
67 [Tonsarue 06 anuabaTHOM Tporiecce. [1epBhIil 3aKOH TEPMOIUHAMUKHU 11.12 u/subject/28/10/
= https://resh.edu.r
KomnuecTBo TEIIOTHI M pab0Ta Kak Mephbl K3MEHEHUS BHYTpeHHEeH snepruu T ]I
68 P P i P 12.12 u/subject/28/10/
CUCTEMBI
Bropoii 3ak0H TepMOAMHAMUKH TSI PABHOBECHBIX U HEPABHOBECHBIX TIPOIECCOB. https:{ /resh.edu.r
69 13.12 u/subject/28/10/
Heo6patumocTh mpupoIHBIX MPOIIECCOB
https://resh.edu.r
70 [TpuHIMIE! AelicTBHS TerIoBbIX MarwH. KIT/] 14.12 u/subject/28/10/
https://resh.edu.r
71 MakcumanbHoe 3Haderue KIT/I. [Tuxn Kapno 15.12 u/subject/28/10/
https://resh.edu.r
72 Pemtenne 3amau 18.12 u/subject/28/10/
DKOJIOTHYECKHE aCTIEKThI UCII0JIb30BaHUs TEIJIOBBIX JBUTaTeNeh. TermmoBoe https:{ /resh.edu.r
73 . 19.12 u/subject/28/10/
3arpsi3HEHUE OKPYKaIoLIei cpeibl
https://resh.edu.r
74 Pemenue 3amau 20.12 u/subject/28/10/
75 O6o00meHne u cucreMaru3anus 3Hanuii o teme "TepmoauHamuka. Temnossie 2112 https://resh.edu.r

MaIuHaer"




u/subject/28/10/

https://resh.edu.r

76 KoutpoabsHnas padora no treme "Tepmoaunamuka. TemnoBbie MamuHb1'" 22.12 u/subject/28/10/
AHanu3 KOHTPOJIBHO# padoTsl.ITapoo6pasoBanue 1 KoHaeHcanus. Mcnapenne n https://resh.edu.r
77 25.12 u/subject/28/10/
KHUIIEHUE. Y IeNIbHAs TeIUI0Ta mapooOpa3oBaHus
HacelimienHplie 1 HeHachIEHHbIE Mapbl. KauecTBEHHAs! 3aBUCUMOCTD TJIOTHOCTH https://resh.edu.r
78 U JaBJIEHUS HACBILIEHHOTO NTapa OT TEMIIEPATyphl, UX HE3aBUCUMOCTb OT 00bEMa 26.12 u/subject/28/10/
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATyPhI KUTICHUS OT JIaBJICHUS B '
YKUJKOCTH
https://resh.edu.r
79 BraxxnocTts Bo3yxa. AGCOJIFOTHASI U OTHOCUTEIbHAS BIIAYKHOCTh 27.12 u/subject/28/10/
https://resh.edu.r
80 IIpomekyTOUHASI KOHTPOJILHAs padoTa 28.12 u/subject/28/10/
https://resh.edu.r
81 AHanu3 KOHTPOJIBHOU paboThl. Permenue 3amau 29.12 u/subject/28/10/
Teépnoe Teno. Kpucrammmaeckue u amopdHsie Tena. AHU30TPOIHS CBOMCTB https:{ /resh.edu.r
82 9.01 u/subject/28/10/
KPUCTAJIIOB
https://resh.edu.r
83 [InaBneHue u KpuctauM3aus. Y aenbHas TeroTa miasieHus. Cyonumanus 10.01 u/subject/28/10/
Hedopmaruu TBEpaOTO Tena. Pactsxenue u cxarue. Cnsur. Moayns FOnra. https:{ /resh.edu.r
84 I y 11.01 u/subject/28/10/
penen ynpyrux aegopmanuit
TennoBoe pacmmpenue KUAKOCTeH U TBEPIBIX Tel. AHTaPMOHU3M TEIIOBBIX https:{ /resh.edu.r
85 12.01 u/subject/28/10/

KoJIeOaHU I qacTull BEIICCTBA




https://resh.edu.r

86 [IpeoOpazoBanme SHEPTHH B (Pa30BBIX MEPEXOAAX 1 15.01 u/subject/28/10/
16.01 https://resh.edu.r
87 VYpaBHeHue TemioBoro 6ananca Pemenue 3agau 1 u/subject/28/10/
[ToBepxHocTHOE HaTshxeHue. KanniuisipHsle siBiieHus. /[aBieHue nox 17.01 https:{ /resh.edu.r
88 . 1 u/subject/28/10/
HCKPHUBJICHHON MMOBEPXHOCTHIO kuaAKocTH. Dopmyna Jlamiaca
O06o001IeHre U cucTeMaTr3aIys 3HaHui 1Mo TemMe "ArperaTHble COCTOSTHUS 18.01 https:{ /resh.edu.r
89 " 1 u/subject/28/10/
BemecTa. Ma3oBble EPEX0 /bl
KonTpoJsbHas padora no reme "ArperaTHoie COCTOSIHUSI BellleCTBA. 19.01 https:{ /resh.edu.r
90 " 1 u/subject/28/10/
da3oBbIe nepexoabl
Paznea 4. 9JIEKTPOJINHAMUKA 54
AHaIu3 KOHTPOJIBHOW pabOTHI. DJIEKTpU3AIUs TE U €€ MPOSBICHUSI. 22.01 https://resh.edu.r
91 DieKTprUUecKuii 3aps. JIBa BHAA MEKTPUUYECKHX 3apsa0B. [IpOBOIHHKH, 1 u/subject/28/10/
TURJIEKTPUKHU U TIOTYIPOBOJHUKI
DneMeHTapHBIN ANEKTPUUYECKH 3apsi/l. 3aKOH COXPaHEHUs AIEKTPUIECKOTO 23.01 https:{ Iresh.edu.r
92 1 u/subject/28/10/
3apsiaa
24.01 https://resh.edu.r
93 BzaumoperictBue 3apsnoB. Toueunsie 3apsabl. 3akoH Kynona 1 u/subject/28/10/
25.01 https://resh.edu.r
94 Pemenue 3anau 1 u/subject/28/10/
26.01 https://resh.edu.r
95 Dnextpuueckoe noje. Ero aelicTBue Ha 3NMeKTpHUECKUE 3apsibl 1 u/subject/28/10/
96 Hanpsoxéanocts anektpuyeckoro nois. [Ipo6usiit 3apsa. Jiunuu 1 29.01 https://resh.edu.r

HaprI)KéHHOCTI/I QJICKTPUYICCKOTO ITOJIA. OI[HOpOI[HOe QJICKTPUYICCKOC II0JIC




u/subject/28/10/

HOTGHHI/I&JII)HOCTI) SJICKTPOCTATUYCCKOI'O ITOJIA. Pa3znocth IIOTCHIIMAJIOB 1

https://resh.edu.r

97 30.01 u/subject/28/10/
HaIpsKEHUE
https://resh.edu.r
[ToreHnmaneHas dHEprys 3apsaa B dJeKTpocTaTndeckoM nosie. [loreHnuman
08 prii 3ap P 31.01 u/subject/28/10/
3IIEKTPOCTATUYECKOTO TOJIS
99 CBs13bp HaNPSPKEHHOCTHU MOJISL M Pa3HOCTH MOTEHIIMAJIOB JIIsl 102 https:{ /resh.edu.r
SIIEKTPOCTATHYECKOTO MOJIS ' u/subject/28/10/
https://resh.edu.r
100 [TpuHIMI cynepno3nuuu 3IeKTPUUECKUX MoJeit 2.02 u/subject/28/10/
https://resh.edu.r
101 Pemenne 3amau 5.02 u/subject/28/10/
6.02 https://resh.edu.r
102 [Tone Toueunoro 3apsaa. [Toxe paBHOMEpPHO 3apsKEHHON Cephl u/subject/28/10/
[Tone paBHOMEpHO 3apsiKeHHOro 1o 00bEMY 1apa. [lose paBHOMEpHO 7.02 https:{ resh.edu.r
103 . . u/subject/28/10/
3apsKEHHOU OECKOHEYHOM! MI0CKOCTH
8.02 https://resh.edu.r
104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM IOJI€E. Y CIOBUE PABHOBECHS 3aps/I0B u/subject/28/10/
9.02 https://resh.edu.r
105 JIMPIEKTPUKY U OJIYIPOBOAHUKH B AJIEKTPOCTATUYECKOM I10JI€ u/subject/28/10/
Konpencarop. DinekTpoEMKOCTh KOHIEHCATOPA. DIEKTPOEMKOCTD TIOCKOTO https://resh.edu.r
106 12.02 u/subject/28/10/
KOHJIEHCaTopa
107 [TapannenpHOE COEAMHEHNE KOHAEHCATOPOB 13.02 https://resh.edu.r




u/subject/28/10/

https://resh.edu.r

108 [TocnenoBarenpHOE COETMHEHHE KOHIEHCATOPOB 14.02 u/subject/28/10/
https://resh.edu.r

109 DHeprus 3apsHKEHHOTO KOHICHCATOpa 15.02 u/subject/28/10/
https://resh.edu.r

110 Pemenwue 3amau 16.02 u/subject/28/10/
https://resh.edu.r

111 JIBr>keHure 3apsKEHHOM YaCTHUIIBI B OJTHOPOJIHOM SJIEKTPUYECKOM MOJIE 19.02 u/subject/28/10/
https://resh.edu.r

112 Pemenue 3amau 20.02 u/subject/28/10/
https://resh.edu.r

113 O06o01menre 1 cucTeMaTr3aIys 3HaHuH 10 Teme "DIIEKTpUIecKoe mose" 21.02 u/subject/28/10/
https://resh.edu.r

114 KonTposabHas padora no teme ""JjieKTpuueckoe moJe" 22.02 u/subject/28/10/
AHanu3 KOHTpoIbHOM paboThl.Cuiia Toka. IlocTossHHBIN TOK. Y ClToBUS https:{ Iresh.edu.r

115 26.02 u/subject/28/10/

CYIIECTBOBAHUS MOCTOSTHHOTO AJIEKTPUYECKOTO TOKA

https://resh.edu.r

116 Hctrounuku Toka. Hanpspxkenue u 3/1C 27.02 u/subject/28/10/
https://resh.edu.r

117 3akoH OMa Uil y4acTKa Lenu. DIEKTPUIECKOE COTPOTUBIICHUE 28.02 u/subject/28/10/
118 3aBUCUMOCTB COIIPOTUBIIEHUS OTHOPOJIHOTO MPOBOIHUKA OT €r0 JJIMHBI U 59,02 https://resh.edu.r

IIomaau mornepeuHoro CCUCHUs




u/subject/28/10/

https://resh.edu.r

119 VY aenpHOE cOnpoTUBIIEHUE BellecTBa. Penenue 3anau 1.03 u/subject/28/10/
https://resh.edu.r

120 [TocnenoBarenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHUE MPOBOTHUKOB 4.03 u/subject/28/10/
https://resh.edu.r

121 Pacuér pa3zBeTBnéHHBIX 2nekTpuueckux neneu. [Ipasuna Kupxroga 5.03 u/subject/28/10/
https://resh.edu.r

122 Pemenue 3amau 6.03 u/subject/28/10/
https://resh.edu.r

123 PaGora snexrpuyeckoro Toka. 3akoH J[xoyns —Jlenna 7.03 u/subject/28/10/
https://resh.edu.r

124 Pemenue 3amau 11.03 u/subject/28/10/
MOITHOCTB JAEKTPUICCKOTO TOKA. TeruioBast MOIITHOCTb, BhIJIEsIeMasi Ha https:{ fresh.edu.r

125 12.03 u/subject/28/10/

pesucrope

https://resh.edu.r

126 Pemenue 3amau 13.03 u/subject/28/10/
https://resh.edu.r

127 O/IC 1 BHyTpeHHEE COPOTUBIIEHUE NCTOYHHUKA TOKA 14.03 u/subject/28/10/
https://resh.edu.r

128 3axon Oma Ui MOJIHOM (3aMKHYTOM) SIEKTPUYECKON LIern 15.03 u/subject/28/10/
129 Pemenue 3amau 18.03 https://resh.edu.r




u/subject/28/10/

https://resh.edu.r

130 MOIITHOCTh HCTOYHHUKA TOKA 19.03 u/subject/28/10/
https://resh.edu.r
131 KopoTkoe 3aMbikanue 20.03 u/subject/28/10/
https://resh.edu.r
132 Konpnencarop B 1ienu NOCTOSTHHOTO TOKa 21.03 u/subject/28/10/
https://resh.edu.r
133 Pemenne 3amau 22.03 u/subject/28/10/
https://resh.edu.r
134 Pemenue 3aay no teme "[locTosSHHBIN AeKTpUYECKU TOK" 1.04 u/subject/28/10/
https://resh.edu.r
135 Pemenue 3agau mo reme "[loCTOSTHHBIN 37EKTPUUYECKUI TOK" 2.04 u/subject/28/10/
https://resh.edu.r
136 Pemenue 3agau mo reme "[loCcTOSIHHBIN 37EKTPUUYSCKUI TOK" 3.04 u/subject/28/10/
O06o0menre U cucTeMaru3anus 3HaHuii 1Mo Teme "[10CTOSHHBIN EeKTPUISCKUN https:{ resh.edu.r
137 | 4.04 u/subject/28/10/
TOK
138 KonTpoabHas padora no teme ""IlocToOSTHHBII 3JIeKTpUYecKHii TOK" 5.04
AHaJIN3 KOHTPOJIBHOM pabOThI. DJIEKTpUYECKast IPOBOIUMOCTD Pa3IMYHBIX https:{ fresh.edu.r
139 . 8.04 u/subject/28/10/
BEIIECTB. DJIEKTPUUYECKHI TOK B MeTaiax. CBepXIpOBOIUMOCTb
DNEeKTpUUYECKUI TOK B paCTBOpPAX U paciiiaBax JIeKTpoIUTOB. 3akoHbl Dapanes https:/fresh.edu.r
140 P pacTBOpax H p P P 9.04 u/subject/28/10/
JUIS SIEKTPOIIH3a
141 OnexTpuueckuil TOK B raszax. [lnmazma 10.04 https://resh.edu.r




u/subject/28/10/

https://resh.edu.r

142 DNEeKTpUUYECKUI TOK B BaKyyMe. BakyyMHBIe IPpUOOpPHI 1 11.04 u/subject/28/10/
https://resh.edu.r
143 DNEeKTPUYECKUN TOK B MOTYIPOBOJHUKAX 1 12.04 u/subject/28/10/
https://resh.edu.r
144 [TomympoBoAHUKOBEIE TPUOOPHI 1 15.04 u/subject/28/10/
Pa3znen 5. PUSNYECKUM MTPAKTUKYM 16
®u3nuecKuil NpakTUKyM 10 Teme "M3mMepeHne CHIbl TOKa U HaIPsDKEHUS B LIETH
145 MMOCTOSTHHOTO TOKA TIPH MOMOIIIN aHAJIOTOBBIX M MIU(PPOBHIX H3MEPUTEITHHBIX 1 16.04
nprbopoB" unu "3HaKoMCTBO ¢ UPpoBoii 1aboparopueii o ¢usuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUUUH MPH MOMOIIM KOMIBIOTEPHBIX JATYUKOB"
146 ®u3nYecKui MpakTUKyM 10 TeMme "M3ydeHne HepaBHOMEPHOTO JBHKEHUS € 1 17.04
LIeJIbIO ONPEACIICHUS MTHOBEHHON CKOopocTh"
du3nyecKuil MpakTUKyM 1o Teme "M3Mepenne yCKkopeHus py NpsIMOJTMHEHHOM
147 PaBHOYCKOPEHHOM JIBM>KEHUU 110 HAKJIOHHOM mutockocTu" i "UccienoBanue 1 18.04
3aBUCHMOCTH ITyTH OT BPEMEHU IIPH PaBHOYCKOPEHHOM JIBHXKEHUH'"
148 dusndeckuit IpakTUKyM 1o Teme "M3mepeHune ycKopeHust CBOOOHOTO maieHus " 1 19.04
i "M3ydeHue ABMKEeHHs Tela, OpPOIIEHHOTO TOPU30HTAILHO"
®u3nueckuil NpakTUKyM 1o Teme "M3yueHue ABMKEHUs Teja 10 OKPYKHOCTHU ¢
149 MIOCTOSIHHOM 110 MOAYIIO CKOpPOCThIO" min "HccnenoBanue 3aBUCUMOCTH 1 22.04
nepuoja oopanieHus: KOHUYECKOro MasiTHUKA OT €ro nmapameTpoB”
duznyeckuil NpakTUKyM 1o teMe "M3MepeHnne paBHOAEHCTBYIOIIEH CUIIBI IIPH
150 JBUKEHUH OpycKa Mo HakIoHHOU tuiockocT" mu "[IpoBepka runoressl o 1 23.04

HE3aBUCUMOCTU BPEMCHU IBUKCHUSA 6pyc1<a M0 HAaKJIOHHOM IJIOCKOCTH Ha
3aIaHHOC PACCTOSHHUEC OT €ro Macchl"




151

@duznyeckuil NpakTUKyM 1o teMe "MccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH,
BO3HUKAIOIINX B IIPYKWHE M PE3UHOBOM 00pasiie, oT ux aedopmanun’ wiu
"N3ydueHue IBUXKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, IEPEKUHYTOH uepe3
nérkuii 670K"

24.04

152

dwusnueckuii mpakTukyMm 1o teme "M3mepenne korppunrenTa TpeHus mno
BeJnuuHe yriaoBoro kodddunuenta 3asucumoctu Frp(N)" unu "UccnenoBanue
JBIDKEHUs OpycKa MO HAKJIOHHOM TJIOCKOCTH € TIEPEMEHHBIM KOA(D(HUIIMEHTOM
Tpenus" win "M3yuenue ABMKEHUS Ipy3a Ha Bally ¢ TpeHUEM"

25.04

153

duznyeckuil npakTukyM 1o teme "MccnenoBanue ycioBuid paBHOBECHS
TBEPAOTO TEJa, UMEIOIIEro OCh BpamieHus" uinu "KoncrpynpoBanne
KPOHIUTENHOB U pacy€T CUJI ynpyroctn" nim "M3ydeHne ycTOMYHBOCTH
TBEPAOTO TEJIa, UMEIONIEro IUIOMaab ONOphI"

26.04

154

@u3nuecKkuil NpakTUKyM o Teme "M3mepeHne umMmysnbca Tena no TOpMO3HOMY
nyta" uinu "M3MepeHne CUiibl TATH, CKOPOCTH MOJCIH ICKTPOMOOHUIIS U
MOIIHOCTH cHJIbl TATK" niu "CpaBHEHHE U3MEHEHUSI UMITYJIbCA TeJIa C
UMIYJIbCOM cuibl" uiu "HccnenoBanre COXpaHeHUsI UMITYJIbCA MPU YIIPYroM
B3aumoaecTBun" Win "M3MepeHne KUHETHYECKOM SHEPTUHU TeJla 1o
TOPMO3HOMY yTH"

29.04

155

du3nyYecKui MpakTUKyM 110 TeMme "M3ydeHne n30TepMruYecKoro mpoiecca
(pexoMeHI0BaHO MCIIOIb30BaHue U(PpoBoH Taboparopun)" unu "M3yuenue
n30xopHoro mnporiecca” uinu "M3yuenne nzodapHoro nponecca” wim "IIpoepka
ypaBHEHUs COCTOSIHUS"

2.05

156

®u3nueckuil NpakTUKyM 1o Teme "M3mepenne yaenbHOu TeIoEMKOCTU" Uin
"HccnenoBanue npolecca octhiBanus Benlecta" uinu "MccnenoBanue
anpnabatHoro npotecca” uian "M3yueHue B3auMOCBS3U SHEPTUU
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBUS U TEMIIEPATYPbl KUIIEHUS KUAKOCTEMN"

3.05

157

®u3nueckuil NpakTUKyM 1o Teme "M3yueHue 3aKkOHOMEpHOCTEN UCHapeHus
xuakocren" wim "M3Mepenne ynenbHON TEIIOThI IUIaBJICHUS Jibaa" Uin
"M3yueHue cBOICTB HaChIIIEHHBIX MapoB" win "M3Mmepenne abcooTHON

6.05




BJIQKHOCTH BO3/IyXa U OIICHKA MacChl MapoB B nomenieHuu". M3mepenue
K03 (UIIMEeHTa TOBEPXHOCTHOTO HATSKCHHUS

duznyeckuil npakTukyM 1o teme "HabmroaeHue npespaiieHus SHEpruu
3apsHKEHHOTO KOHJIGHCATOPa B DHEPTHUI0 U3IydeHHs cBeToanona" wim "M3yuenue

158 MpOTEKaHUs TOKA B LIETH, cojeprKaliel kouaeHcatop" wim "Pacripenenenue 1 7.05
Pa3HOCTHU MOTEHIIMATIOB (HAMPSHKEHUS) TIPH MOCIEA0BATEIIbHOM COCTMHEHUT
KOHJIEHCAaTOPOB"
dusnueckuit mpakTUKyM 1o Teme "HcciaenoBanne CMEIIaHHOTO COSTUHEHUS
159 pesuctopoB' uiu "M3Mepenne yieapHOTO COTPOTUBIICHUS TPOBOIHUKOB" WITH 1 805
"HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT HAMPSHKEHUS IS JTaMITbI '
HakagIuBaHusg"
Ouznyeckuil npakTukyM no teme "Habmonenue snexrponuza" umm "U3mepenue
160 3apsiga OJHOBAJIEHTHOro HoHa" niu "MccnenoBanne 3aBUCUMOCTH 1 10.05
COIPOTHUBIICHUS TEPMOPE3UCTOPA OT Temiieparypbl" uinu "CHATHE BOJIBT- '
aMIIEPHOM XapaKTEePUCTUKHU auoaa"
IToBTOpEeHUE, 00001IEHNE M CHCTEeMATU3AUA 3HAHNH 10
161 O0600menne u cucreMaru3anus 3Hagnii no reMe "Kunemarnka" 1 13.05
162 O06o00meHre B cucTeMaTH3aus 3HaHui 1Mo Teme "JI[mHamuka" 14.05
163 O06o0menre U cucTeMaru3arys 3Hanuii mo Teme "CraTtuka TBepJoro Tea” 15.05
164 O06o01eHre 1 cucTeMaTr3als 3HaHU| 10 TeMe "3aKOHBI COXpaHEHUS B 1 16.05
MexaHuke" ’
165 O06006111eH1Ee ¥ cucTeMaTH3aus 3HaHUH 110 TeMe "OCHOBEI 1 17.05
MOJIEKYJIIPHO-KMHETHYECKOU Teopun” '
166 O06o0menre U cucTeMaru3aius 3Hanui 1mo teme "TepmoauHamuka. TemmoBbie 1 20,05
MaiuHbl" " ArperaTHble cocTosiHUA BemlecTBa. Ma3oBbie nepexoab!"” '
O06o06uieHne u cuctemMaru3anys 3HaHui 1o TeMe "I1oCTOSIHHBIN IeKTpUUYECKHA
167 | 1 21.05
TOK
168 O06o001eHne 1 cucTeMaTu3alys 3HaHu| 1o TeMe "DIeKkTpruueckoe mnomue" 1 22.05




169 HroroBasi KOHTpoIbHasi padoTa 1 1 23.05
170 AHanu3 KOHTPOJIBHOH paboThl. O0OOIICHNE U CUCTeMATH3AIIHSI 3HAHHI 110 TeMe 1 24,05
"Toku B pa3nu4HbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 11 16
11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
0
Jrj;n Tema ypoxa Bcero Kontpoabusie | Hparrireckie fl[:;:e}ll/lﬂ :)Igg)al;?)llz:feﬂbﬂble
padoThI padoThI pecypehI

B3aumorelicTBHE TIOCTOSTHHBIX MarHUTOB 1

1 MTPOBOJTHUKOB C TOKOM. MarHutHoe mojJie. 1
I'mnore3a Ammepa
Bektop marauTHOM uHayKIuu. [TpuHumn

2 CYIIEPITO3HUITUY MAarHUTHBIX MoJiel. JInanm 1
MarHUTHON MHAYKIIUU

3 MarauTtHoe noJjie NpoBOJHUKA C TOKOM. 1
OnbIT OpcTena
Cuna Amrepa, €€ HanpaBJIE€HUE U MOYJb

5 Pemtenue 3amay

5 [Ipumenenue 3akoHa Ammepa. 1
DNEeKTPOU3MEPUTENbHBIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBIeHHE U MOIYJb.

7 JIBU>KeHHE 3apsKEeHHOW YacTHIbI B 1
OJIHOPOJHOM MarHUTHOM IIOJIe

8 Pemrenue 3agau 1




Pa6ora cunel Jlopenia

10 Pemenne 3amau

11 MarauTHOE II0JIC B BEIICCTBE.
deppoMarHeTHKy, mapa- u JuaMarHeTHKH

12 OcHOBHBIE CBOWCTBA (heppPOMArHETHKOB.
[Ipumenenue peppomMarHeTuKkoB

13 Pemenne 3aga4 mo reme "MarautHoe noJie"

14 Pemenne 3amag mo reme "MaraurtHoe mnose"

15 SIBNeHHE AIEKTPOMArHUTHOW WHIYKIIHH.
[ToTok BEKTOpa MarHUTHOM MHIYKIIUN

16 OC uHAyKIIN

17 3aKOH 3JIEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpesoe anexrpudeckoe noje. Toku dyko

19 OJIC MHAYKIMH B IBUOKYIIAXCS
MIPOBOTHUKAX

20 Pemtenue 3amay

21 [IpaBusio Jlenma

99 HNunyktuBHOCTH. KaTyika HHIYKTUBHOCTH
B LIENH ITOCTOSIHHOI'O TOKa

23 SABnenue camounaykiuu. J/C
CaMOMH]TyKIIUH

24 DHeprus MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DIIEKTPOMAarHUTHOE TIOJIe

25 Pemenue 3amau

26 O0o001IcHNE B CHCTEMAaTH3alMs 3HAaHUH 110

TeMe "DnekTpoauHaMuKa'"




KonTtposnsHas paboTa 1o teme

27 |
DneKkTpoauHaMuKa"

28 Konebarenbnas cucrema. CBOOOIHBIE
Kosnebanus. ['apMoHUUYEeCKUe KoJIeOaHHsI

29 Kunemarnueckoe 1 THMHAMHYICCKOE
OITMCAaHME KOJIeOATEIbHBIX IBUKECHHI
DHepreTuveckoe onucanue. BeiBos

30 JTMHAMHYECKOTO OIMMCAHUS TAPMOHHUYECKUX
KOJIeOaHUHW W3 X PHEPTeTUUYECKOTO U
KHHEMATHYECKOTO OTIUCAHMS

31 Ammunryaa u ¢asa konedanui
[lepuon u yactora kosiebanuii. [lepros
MAaJIBIX CBOOOIHBIX KOJIEOaHUHI

32 MaTeMaTudeckoro mastHuka. [lepuos
CBOOOTHBIX KOJIEOAaHUH TTPYKUHHOTO
MasTHUKA

33 3aryxatomniue Kojeoanus. BeIHyXIeHHbIC
Konebanus. Pe3onanc

34 ABTOKOJI€0aHUA

35 Pemtenue 3amay

36 Ypok-koHpepennus "MexaHuueckue
KoJieO6aHusl B My3bIKaJIbHBIX HHCTPYMEHTaXx"

37 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
TeMe "MexaHuueckue Kojieoanus"

38 DNeKTPOMAarHUTHBIE KOJIeOaHHUS.
KonebarenbHbIN KOHTYD

39 ®opmyna Tomcona. CBsI3b aMIUTUTY/IBI

3apsaa KOHACHCATOpPA C aMHHHTYHOﬁ CHIJIBI




TOKa B KOJIEOATEILHOM KOHTYpE

3aKkoH COXpaHCHU SHEPTHUU B UACAIIBHOM

40
KoJ1e0aTeIbHOM KOHTYpE
3aTyxarolne JEeKTPOMArHuTHbIE

41 KoJeOanus. BeiHyXIeHHBIC
AJIEKTPOMATrHUTHBIC KOJICOAHUS

42 [Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP
B IIETIA IEPEMEHHOTO TOKa

43 Karyika HHIyKTHBHOCTH B TIETTH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 2IeKTPUYECKO Lenu
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUCHNE
CHWJIBI TOKA U HAIIPSDKEHUS

46 Pe3onaHC B 2yieKTpUUECKOM 1IeTH

47 Pemtenue 3amay
WneansHbIif Tpancopmarop.

48 [IpousBoicTBO, MIEpeaya U NOTpeOICHHE
ANIEKTPUYECKOM SHEPTrun
DKOJOTUYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anektposaneprun. KynpTypa ucnonb30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemenue 3amay

51 Pemenue 3amau

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o
Teme "DJeKTpOMarHuTHbIe KojieOaHus"

53 MexaHn4ecKue BOJIHBI. XapaKTepUCTUKU




MEXaHUYCCKUX BOJIH

o4 CBoiicTBa MEXaHHMYECKUX BOJIH

55 3ByK. XapaKTepUCTUKH 3ByKa

56 Wudpassyk u ynerpassyk. LllymoBoe
3arpsi3HEHUE OKPYKaIoLIEe cpeibl

o7 Pemrenne 3anau

58 DNeKTpOMarHUTHBIE BOJHBI. M3mydeHne
AJIEKTPOMArHUTHBIX BOJIH

59 DHeprus 3J1eKTPOMarHUTHBIX BOJIH.
CBOMCTBA AIIEKTPOMAarHUTHBIX BOJH
[Ikana 3eKTpOMarHuTHBIX BOJTH.

60 [TpumMeHeHme IIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY
[IpuHIMMIBI paTUOCBSI3U U TEIEBUICHHUS.

61 Pannonokarus. DneKTpoMarHuTHOE
3arpsi3HEHUE OKPYKalolel cpebl

62 Kontponpnas padota o teme "Konebanus
Y BOJIHBI"

63 Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBeTa

64 Pemenue 3a1ay Ha MpUMEHEHHUE 3aKOHA
MPSIMOJIMHEIHOTO PacpOCTPaHEHHsI CBETa

65 Otpaxenue ceta. [1nockoe 3epkaio.
Cdepuueckoe 3epkaio
[Ipenomnenue cBera. AGCOMIOTHBIN U

66 OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.

ITonnoe BHYTPCHHCC OTPAXKCHUC.
Hpe,[[eﬂbHLIfI yroJi rmoJIHOTO BHYTPCHHECTO




OTPaKECHUS

Pemenne 3aa4 Ha IPUMCHCHHEC 3aKOHOB

o7 OTPAKEHHUS U MPETOMIICHUS CBETA

68 Xon myder B mpusMe. Jlucnepceus cBera.
CrnoxHbIi cocTaB 6esoro cBera. Llpet

69 JInn3el. DOKYCHOE PACCTOSIHUE U
OTNITHYECKAs CUJIa JIMH3BI

70 [TocTpoenue n3o0paxeHuil B IMH3aX U UX
cucTtemMax. YBEJIUYEHUE JIMH3bI
Pemenue 3aga4 Ha mocTpoeHue

71 n300pakeHUH, TOTy4aeMbIX C TIOMOIIIHIO
JIUH3

72 ['ma3 xak onTuyeckas cucrema

73 Pemenue 3agau. [Ipenensr npuMeHMMOCTH
reOMETPUUYECKON ONTUKHI

74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS

75 Jucniepcus cBera

76 Hurepdepennus creta

77 KorepeHTHbie HUCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne naTepdepeHIUN

80 Judpakuus cBeTa

81 JudpakionHas pemeérka. Y cioBue
HaOIIO/IEHUS TTIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amau

83 ITonepeyHOCTH CBETOBBIX BOJIH.




[Tonspusanusa ceera

84 Pemenue 3amau 1

85 CBeToBbI€ SIBJIEHUS B IPUPO/IE 1

86 O0600menne u cucTemMaTu3aus 3HaHUN 110 1
teme "Onrtuka”

87 KontponbHas padoTa no teme «OnTuKa» 1
I'paHHIIBI MPIMEHUMOCTH KIIACCHYECKOU

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MPUHIUT OTHOCUTEIHHOCTH

89 [TocTynaTel cenuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAJL.
[IpeobpazoBanus Jlopenmna. Ycmosue

90 NpUIMHHOCTH. OTHOCHUTEIHLHOCTh 1
OJIHOBPEMEHHOCTH. 3aMeJUIEHUEe BPEMEHU U
COKpAIllEHUE JUIUHBI

01 DHEPrusi ¥ UMITYJIbC PEISITUBUCTCKOM 1
YaCTHULIbI

92 CBs3b MacChl C 3HEPrUEN U UMITYJIbCOM 1
PEIATUBUCTCKOM YaCTULIbl. DHEPTHUsl TOKOS

93 PaBHOBeCHOE TeIIOBOE U3ITyUYECHUE 1

94 3akoH cMelrennsa Buna 1

95 I'unote3a M. IInanka o kBanTax. ®OTOHBI 1

96 DHeprus ¥ UMIyJIbC GOTOHA 1

97 ®otoadpdext. OnpiTol A. I'. Cronerosa. 1
3akoHsb! poTodrdexra

98 VYpaBHenue DiiHirelHa 1 GoTordexra. 1




"Kpacnas rpanuma" ¢potosddekra

99 Jasnenue cera. Onbitel [1. H. JIeOeneBa

100 BoJsiHOBBIE CBOIICTBA YacTHIL
Bounnsl e bpoiins. JlnmuHa BOJHBL 1€

101 Bpoiisis 1 pa3meps 00JIaCTH JIOKATH3AIAH
JBHOKYIIEHCS] YaCTHUIIbI

102 KopnyckynsipHO-BOJTHOBON Ayalin3m

103 Judpakuus >1eKTpOHOB Ha KpUCTaLIax
Criennurka u3mMepeHuil B MUKPOMUPE.

104 CoOoTHOLIEHHS HEONTPEACIEHHOCTEN
I'eitzenbepra

105 Pemenne rpaduyeckux 3ama4q

106 Pemenne pacu€THbIX 3ama4
KonTtponbHas padoTa mo temam: "OCHOBBI

107 CTQO", "KopmycKynsipHO-BOJIHOBOM
Jyanu3m"

108 OnBITHI MO UCCIIEAOBAHUIO CTPOCHHUS aTOMA.
[InanerapHas moaenb aroma Pesepdopaa

109 [Tocrynater bopa

110 Bunpel cniekrpoB. CrieKTp YpOBHEHM SHEPTUM
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHY)KJCHHOE U3ITyYCHHE
cBeTa

112 Jlazep
Hyknonnas monens siapa ['eiizenGepra-

113 WBaHeHKO. 3apsg 1 MacCOBOE YHCIIO Apa.

N3oTtonsl. PagnoakTuBHOCTD




114

3aKoH paguoaKkTUBHOIO pacnaja. CBoiicTBa
WOHHU3UPYIOLIEr0 U3JlydeHus. BiausHue
PaAOaKTUBHOCTHU HA )KUBBIC OPraHU3MBbI.
Jo3unmerpus

115

DHeprusi CBA3U HYKJIOHOB B szipe. SnepHbie
cwibl. Jledext maccer sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [IpoOremsr
YIPABISIEMOTO TEPMOSIAEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThI Pa3BUTHUS SIICPHOI
SHEPreTUKHU

116

MeTopl perucTpanuu U UCCIeI0BaHUS
aJIeMEHTapHBIX YacTull. DyH/TaMEeHTAIbHbBIC
B3aMMOJENCTBUS. baproHbl, ME30HBI 1
nentonsl. [IpencraBnenue o CtanmapTHOM
Moaenu. KBapk-ritooHHas MOJIEb aIpOHOB

117

®wu3zuka 3a npenenamMmu CTaHIapTHOU
Mozenu. TéMHas Matepust U TEMHAs
sHeprus. EnnHcTBO hU3nyecKoit KapTHHBI
MHpa

118

OTansl Pa3BUTHA aCTPOHOMMUU. 3HaueHHe
ACTPOHOMUH

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
00BSICHCHUS TPUPOBI KOCMHUECKHIX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0BAaHUI

120

COBpeMeHHLIC OIITUYCCKHUEC TCIICCKOIIbI,
PaaruOTCIICCKOIIHI, BHeaTMOC(bepHaH
ACTPOHOMMUA

121

Bun 3Bé3anoro Heba. Co3Be3usi, spKue




3Bé3I[BI, IIJTaHETBI, ©X BUAUMOC IBUKCHUC

122

Counneuynas cucrtema. Comuite. ConHeuHas
AKTHUBHOCTD. I/ICTO‘IHI/IK I-)HepFI/II/I COJIHIIa nu
3BE3]

123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKHU.
Jnarpamma "crekTpanbHbIA KJ1acc —
CBETUMOCTD"

124

3Be3 bl INIABHOM MOCIIEA0BATEILHOCTH

125

Buyrpennee ctpoenue 38&31. COBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spororuu CoHIa v 3BE37. OTaIlbl JKH3HU
3BE3]

126

Mneunsiii [Iyre — Hama ['amaktuka. Tunst
raJlakTUK. YEpHBIE IBIPBI B APAX FATAKTHK

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopus bonbiioro B3peiBa.
PennkroBoe nznyueHue

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

129

Hepeménnpie npoOieMbl acTpOHOMUU

130

Ou3nyecKuil MPakTUKyM 10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" MJIN
"UccneqoBanue CBOMCTB
¢deppomaraerukos" win "HccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

131

DuU3NYECKUN IPAKTUKYM I10 TEME




"N3mepenue cuiibl AMnepa" unu "HU3yuenue
3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHOW UHIYKITUN
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

PuU3NYECKUH IPAKTUKYM 110 TEME
"NccnenoBanue sBICHUS

132 AIIEKTPOMArHUTHON MHIYKIWHU" WIIH
"Onpenenenre HHIYKIIMH BUXPEBOTO
MarHuTHOTO noJjs"

®u3N4eCcKuil IPAKTUKYM I10 TEME
133 "UccnenoBanue sIBICHUS CAMOMHIYKIIHM"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO

reseparopa"

DU3NYECKUH TPAKTUKYM 10 TEME
134 "U3mepenue neproia CBOOOTHBIX
KoJieOaHUN HUTSHOTO U MPYKUHHOTO

MasTHUKOB"

DU3NYECKUH TPAKTUKYM 10 TEME
135 "[IpeoOpazoBanue SHEPTUU B IPYKUHHOM
MasTHHUKE"

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epes
136 MOCJIEIOBATENILHO COEIUHEHHBIE
KOHJICHCATOP, KaTYILIKY U PE3UCTOp" Hin
"UccnenoBanue paboThl HCTOYHUKOB CBETA

B LIENH MEPEMEHHOI0 ToKa"

137 DuU3NYEeCKUN PAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOW BOJIHBI"

138 @u3nyecKuil MPaKTUKYM IO TEME




"N3mepeHue nokas3aTelis MpesloMICHUs
crexna" win "l[lonydyenne n3o0pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja U JUH3bI"

139

Pu3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
*uakux JuH3)" wim "M3Mepenue
(hOKYCHOTO PACCTOSIHUSI PACCEHBAIOIIIUX
uH3"

140

®u3N4eCcKuil IPAKTUKYM I10 TEME
"Habmronenne nudpakuun, nHTephEepeHInmn
U noJisipu3anuu ceera’”

141

Pu3N4eCcKuil NPAKTUKYM I10 TEME
"OnpeneneHne UMMYyabCca U SHEPTUU
PENATUBUCTCKUX YacTHIl (TIo gororpadusm
TPEKOB 3aPsKEHHBIX YaCTHUI B MAarHUTHOM
nose)"

142

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepenue nocrosinHou [lnanka Ha
OCHOBe HcciietoBanus Gororddexra" nim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
yepes CBETOIMO/ OT HalpsbKeHUs"

143

Ou3nyecKuil MPakTUKyM 1O TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOI0 BOJIOPOJIa U U3MEpPEHHUE
nocTosiHHOM Punbepra"

144

DuU3NYEeCKUN PAKTUKYM I10 TEME
"HccnenoBanue paioakTUBHOTO (hoHA €
HCII0JI30BAHNEM J03UMETpa" WK




"N3ydeHne moromeHus: 0eTa-4acTuil
amroMuHuem"

145

Pu3NYEeCKU IPAKTUKYM 110 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJTa30M C UCTIOJIh30BAaHUEM
KOMITBIOTEPHBIX ITPUIIOKCHHH TSI
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nusi CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31pI" mim "HaOnroieHus B TEJIECKOI
JIyHBI, JIAHET, TYMAaHHOCTEH 1 3BE3THBIX
CKOIUICHHUIH"

146

O0001Ienre ¥ cucTeMaTH3ays 3SHAHWH.
Ponb ¢usuku u actpoHOMUHU B
SKOHOMMYECKOM, TEXHOJIOTHICCKOM,
COITMATLHOM M ATHYECKOM cdhepax
JESATeIIbHOCTH YCIOBEKA

147

OO6o01enre U cucTeMaTu3alus 3HaHUH.
Ponp u MecTo pu3HMKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MHUpa

148

O0o001Ienre ¥ cucTeMaTH3anys 3SHAHWH.
Posp pusndeckoii Teopur B popMUPOBAHUT
MPEJICTaBICHHUH 0 (PU3NYCCKOM KapTHHE
MHpa, MeCTO (PU3UIECKON KapTHHBI MUPA B
00I11eM psITy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

150

O00011eHrE U cUCTEMAaTU3aLMs 3HAHUI IO




teme "Kunemaruka"

O00011IeHME U CUCTEMATU3ALMS 3HAHUM IO

151 teme "JIlunamuka"

152 O0006111IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 10
teme "Cratuka TBepaoro tena'

153 O06o001enye ¥ cucTeMaTH3aus 3HAHUH 110
TeMme "3aKoHbI COXpaHEHUs B Me€XaHuKke"
O06o001Ienye U cucTeEMAaTH3aIUs 3HAHUH 110

154 Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
Teopun"

O0o001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110

155 teme "Tepmonnnamuka. TernoBeie
MAaITuHbr"

O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110

156 TeMe "ArperaTHbIe COCTOSTHUS BEIECTBA.
®dazoBbIe Iepexoab"

157 O0001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
Teme "DnekTpuueckoe mnosjie"

158 O0o001Ienre ¥ cucTeMaTH3aIMs 3HAHUH 110
teme "TIoCTOSTHHBIN ANEKTPUUYECKUN TOK"

159 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teme "Toku B pa3nu4HbIX cpegax"

160 O0o001Ienre U cucTeMaTH3aIis 3HAHUH 110
teMe "MarautHoe nose"

PesepBHrlit ypok. O600IeHEe U

161 CHCTEeMaTH3alus 3HaHUH 110 TeMe
"DJeKTpOMarHuTHas UHIyKIus"

162 PezepBHblit ypok. O00O01IEHNE U




CHCTEMATHU3ALNS 3HAHUMN [0 TEME
"Mexanudeckue kojieoanus"

163

PesepBHeIit ypok. O600IICHNE 1

cucreMaTru3anusa 3HAHHUM 10 TEME

"JJeKTpOMarHuTHbIE KojeOanus"

164

PezepBHbiit ypok. O000IICHNE T
cHCTEeMaTH3alHs 3HAaHUH 110 TEMe
"MexaHnYecKue U 3JIEKTPOMArHUTHbIE
BOJIHBI"

165

PeseprubIit ypok. O6001eHre u
cucreMaru3ainug 3Haaaui mo reme "Onruka"

166

Peseprubrit ypok. O6001IeHNE 1
cucreMatu3anys 3Hagui mo teMe "OCHOBEI

CTOo"

167

Peseprubrit ypok. O6001eHNE 1
cUCTeMaTH3alus 3HaHHU 10 TeMe
"KopnyckynsipHO-BOJTHOBOM Ayanu3m"

168

Peseprubiit ypok. O6001eHNE 1
cucTeMatusanys 3HaHui mo reme "duznka
aroma"

169

PesepBuslit ypok. O6001IeHE U
cucreMaru3anys 3HaHui o reme "duznka
ATOMHOTO Spa U JIEMEHTapHBIX YacTuIr"

170

PesepBuslit ypok. O600mIeHE U
cucTeMaTH3alys 3HaHUM 1Mo Teme
"OneMeHThl acTpoPpU3NKu"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET



