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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHO# oOpa3oBaTenbHOM mporpammel, npeactaBieHHbix B GT'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHol paboueil mporpammbl BocnuTanus v Konuenmuu
npenoaaBaHus yueoHoro npeamera «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3AIMSIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCIIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/esioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMpOIECcCa, BO3PACTHBIX OCOOEHHOCTEH  00yyaroluxcs.
[Iporpamma no ¢Qusuke Aa€T TpencTaBiI€HUE O LEJsAX, COAEpNKaHUHM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OpPHUEHTAIMH, HAIIPABJICHO HA CO3/IaHME YCIOBUU JIs
NPOSIBJICHNSI CBOMX HWHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0oOpa3oBaHUs B
opraHuzanuax MnpodecCUOHATBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CIEIUATBHOCTSIM.

B nporpamme mno Qusnuke ONpenensioTcs IUTAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMEeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METO/IOJIOTHYECKON OCHOBOM [IJIsi pa3pabOTKH TpeOOBaHUW K JUYHOCTHBIM,
METalpeMETHBIM ¥ TPEAMETHBIM pe3yJibTaTaM OOyYaroIIMXCs, OCBOMBIIUX
mporpaMmy 10 (QU3MKE Ha YpOBHE CpeAHEero oO0mero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBINA MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE PEe3yJbTaThl OCBOEHUS Kypca (U3WMKH HAa YIIIYyOJIEHHOM
YPOBHE, B TOM YHCJI€ PEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

cojiepkaHue yueOHoro npeamera «@u3nka» mo rogaM 00y4deHus.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
MCIIOJIb30BaHa YUUTENISIMU (DU3UKH 1JISI COCTABJICHUSI CBOUX PA00OUUX MPOTPaAMM.

[Iporpamma no gusnke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUHUTENICH U
MPEAOCTABISIET BO3MOXXHOCTH IS  pealiM3allii  Pa3lIMYHbIX METOJMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka O Haubojee OOIIMX 3aKOHAaX MPUPOJIbI, BBICTYNAas B
KayecTBe y4eOHOTo MpeJMEeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIAJl B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3UUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB U SIBJICHHWM, HM3y4aeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEpPHAIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIH
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHoBy Kkypca (hu3uKku Ha ypoBHE CpeIHEro 00111ero 00pa3oBaHus MOJ0KEH
PAI Uael, KOTOPbIe MOYKHO pacCMaTPUBATh KaK MIPUHITUIIBI €TI0 MOCTPOCHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBIS€TCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus NpeAnonaraeT MCIOJb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoesa npuknaonon nanpaenennocmu. Kypc dbuszuku yromyOon€HHOTO ypOBHS
MpEAINoJIaraeT 3HakOMCTBO C IIMPOKUM KPYTrOM TEXHUYECKHUX U TEXHOJIOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX MPEJACTABICHUA W COBPEMEHHBIE TEXHHYECKHE YCTPOWCTBa, U
TE€XHOJIOTUU.

Hoea 3Ixonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
CONlepKaHMS, TOCBAMIEHHBIX DKOJOTHYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOIOIIOIB30BaHMS U SKOJIOTHYECKOM 0€30MacHOCTH.

OcBoeHue coJiepKaHusl MPOrpaMMbl 10 PU3UKE JOJKHO OBITh MOCTPOCHO HA
MPUHIUIIAX CUCTEMHO-AESATEALHOCTHOTO Mojaxoaa. [ pu3nku peanusaiusi 3TUX
MPUHIIMIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JielicTBytonero (¢akropa ydeOHOro mporecca. [ns yriyOnéHHoro
YPOBHS — O3TO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCHEPUMEHTA,



BKJIFOYAOMIETO (POHTAIbHBIC YUYCHWYECKHUE OMBITHI TMPU HW3YYCHHH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanusauuu (PU3MYECKOro MpakTUKymMa. B mepBoM ciyuae
MpakTUKyM npoBoauTtcs aubo B koHe 10 u 11 xnaccos, 1100 mociie nMepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoil cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B mMpoliecce u3yueHus paszzaena (temsl). Ilpu stom mojn paboramu
MPaKTUKyMa TIOHUMAETCSI CAMOCTOSITENIbHOE HCCIIEIOBAaHUE, KOTOPOE MPOBOAUTCS
[0 PYKOBOJICTBY CBEPHYTOI0, 0000IIEHHOTO BUAa 0€3 MOIAaroBoi HHCTPYKIIMH.

B mporpamme 1o @usMke cHCTeMa YYEHHYECKOTO OSKCIEPHMEHTA,
7a00paTOpHBIX padOT W MPaKTHKyMa NpPEJCTaBlICHA CIMHBIM TepeyHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa30BaTeNIbHOTO MPOLecca UCXOAs U3 OCOOCHHOCTEN MOYPOUYHOTO
IUTAHUPOBAHUS W OCHaIICHUS KaOuHeTa (u3uku. Ilpu 3TOM oOOecmeunBaeTCs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEpEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPEIJIOKEHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [lpu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3aJa4d C SIBHO
3aJlaHHON U HESIBHO 33/IaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJSIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETPUPYs MIPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenoB. s KauyecTBEHHBIX 3a/1a4y
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelCcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DI'OC COO x MarepuaibHO-
TEXHUYCCKOMY OOECIICUeHHUI0 ydeOHOro mporecca Kypc (HU3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPETHEr0 OOIIET0 00pa30BaHMsl JOJIKEH N3Y4aThCsl B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpYJOBaHHWE MJIS BBITIOJHEHUS YKa3aHHBIX B TPOrpaMMe IO
¢u3MKe YYCHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyIOBaHNE.

JlemoHCTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
MPUHIIMTIOM MHUHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TOCTAHOBKY
MEPEUYNCIICHHBIX B TMporpaMMe 10 (U3UKE KIIOYEBBIX JIEMOHCTpAIil s
WCCJICIOBAHUS  W3Y4YaeMBbIX SIBICHUH ©  TPOLECCOB, OMIHMPUYECKAX |
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcst B BUAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe



OJTHOTO KOMIUIEKTa Ha [JBYX oOOydarommxcs. TeMaTHYecKue KOMILIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
M3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpATOPUHL.

OCHOBHBIMHM LIEJISIMHA U3y4€HUs (PU3UKH B 001IEM 00pa30BaHUU ABIISAIOTCS:

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJ€ MO3HAHHWS U (POPMUPOBAHUE
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

(opMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yjbTaTa M3Y4Y€HHUs OCHOB
CTpOEHUSI MaTepPUH U PyHTaAMEHTAJIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHUN OOBSICHATH SBJICHUS C UCIIOIB30BaHUEM (U3HUECKHUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (PU3MKU [ PAa3BUTUS JIPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BuTHE peACTaBICHUN 0 BO3MO>KHBIX cdepax Oynyiein
npodeccuoHaIbHON NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, TMOATrOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkeHue 3TUX 1efiei 00ecreurnBaeTcs peleHueM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

npuoOpeTeHne CUCTeMbl 3HaAHUN 00 OO0NMX (PU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYIO  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznuecknx SBICHUNA B TPHUPOAEC W JUIS TNPUHATHAS TPAKTHUECKUX PEHICHUN B
MOBCEIHEBHOM KU3HH;

OCBOEHHE CIIOCOOOB pEIIEHUs Pa3IWYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojenH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
MHXEHEPHOI'O XapaKTepa;

NOHMMAaHUE (PU3NYECKUX OCHOB M MPUHIMIIOB JEHCTBUA TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
GU3MYEeCKUX DKCIEPUMEHTOB, aHalM3a M  HHTEpHpeTrauud uHopManmu,
OIpeJENIEHHS] JOCTOBEPHOCTHU MOJIYYEHHOI O PE3yJIbTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUA YMEHUW MNPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTue uHTEpeca K chepam npodecCHOHATBHON AeSTEIbHOCTH, CBI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHuss ydeOHoro mnpeamera «®dusmka» Ha YpOBHE CpETHETO OOIIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
0o0pa3oBaHus M0 CHENUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIL.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obOpazoBanus oroautcs 340 dacos: B 10 knacce — 170 yacoB (5 4yacoB B HEJEIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JIA0OPAaTOPHBIX pabOT M OMBITOB C YYETOM WHIAWBUIYaITbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COAEPXAHUE OBYUYEHUA
10 KVIACC

Paszpnen 1. Hayunblit MeTOX MO3HAHMS MPHUPO/BI.

®duszrka — pyHIaMeHTadbHas Hayka o npupoje. Hayunsiii MeToa no3HaHus U
METO/IbI UCCJIeIOBaHUS (PU3NUECKUX SIBICHUM.

OKCIEpUMEHT M TEOpHUs B MpoIlecce IMOo3HaHusl Npuponbl. Habmionenue u
AKCTIIEPUMEHT B (pu3HKe.

CnocoObl  u3MepeHus: (PU3MYECKUX BEJIMYMH (aHAJIOroBbIE M IU(pOBHIC
U3MEPUTENIbHBIC MPUOOPHI, KOMIIBIOTEPHBIC TATYNKOBBIE CUCTEMBI).

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEJIbHASA ).

MopenupoBanue (PU3NUECKUX SBJICHUN U MPOIIECCOB (MaTepuajibHAs TOYKA,
aOCOJIFOTHO TBEPJOE TEI0, HWJeadbHas >KUIAKOCTb, HJACAIbHBIA Ta3, TOYCUHBIM
3apsin). ['unore3a. @usnyeckuil 3aKOH, TPAHUIIBI €70 MPUMEHUMOCTH. Du3ndecKas
TEOpHUs.

Ponb m mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyYHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIITY aHAJIOTOBBIX U IU(PPOBBIX H3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ 1uppoBoit nadoparopueit mo ¢uszuke. [Ipumepsl uzmMepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aABMkeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4M MEXaHHKH.

Panuyc-BekTop MarepuanbHOW TOYKH, €r0 IPOEKIMU HAa OCH CHUCTEMBI
KoopauHat. TpaexkTtopus.

[Tepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEeHUe CKOPOCTEH.

PaBHOMEpHOE 1 paBHOYCKOPEHHOE MPAMOJIMHEUHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U UX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPJAMHAT, CKOPOCTU U
YCKOPEHHUS MaTepUaTIbHON TOUKHU OT BPEMEHU U UX rpaduKu.



KpuBonnHeiiHoe  nBukKeHue. JIB)KEHHE  MaTEpUAJIbHOM  TOYKH  IIO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HUUAIbHOE) U IMOJHOE
YCKOPEHHUE MATEPUAIIBHON TOUKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKECHHE CHApsA0B, LENHbIC, I[IECTEpEHYAThIE W PEMEHHBIE MEPENAYH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATHUYECKUX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUM C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenue nABMXeHHs Teia, OpPOIIEHHOTO TMOJ| yIiOM K TOPU3OHTY H
TOPU30HTAJIBHO.

Hamnpagiienne CKOpocTH P ABUKEHUHU 110 OKPYKHOCTH.

[IpeoGpazoBaHue yriaoBoil CKOPOCTH B PEYKTOPE.

CpaBHeHuE TyTEH, TPAGKTOPHl, CKOPOCTEHM NBHXKEHHUS OJHOTO M TOTO K€
T€Ja B Pa3HbIX CUCTEMAaX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmuKym.

N3ydeHre HEpaBHOMEPHOTO ABUKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

NccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUMOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAJIIbHOM CKOPOCTHIO TENa.

N3ydeHne IBHKEHMS Tejla IO OKPY)KHOCTH C IOCTOSSHHOM IO MOJIYIIIO
CKOPOCTBIO.

HccnenoBanne 3aBUCUMOCTH NEPHOJA OOpallleHHs KOHUYECKOIO MasiTHUKA
OT €ro apaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumaneHble cuctembl orcué€ra. [IpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuumanbHble cUCTEMBbl OTCUETa (OmpenerneHue,
MIPUMEDBI).

Macca tena. Cuna. [IlpuHImn cynepno3uuuu CHil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOI'O TATOTEHUS. OKBUBAJICHTHOCTh T'PABUTAIMOHHON W
VHEPTHOMN MacCCHI.

Cuna TskecTu. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJ€HHSI OT BBICOTHI
HaJ TOBEPXHOCTHIO IIJIAHETHI W OT reorpaduyeckod MmUpoThl. JIBUKEHUE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tenma, nBuxkymierocs c
YCKOPEHUEM.

Cuna tpenusi. Cyxoe Tpenue. Cuna TpEeHUS CKOJBXKEHHUS U CUJa TPEHUS
nokost. Koadpouuuent tpenus. Cuna CONpPOTUBICHUS TPU JABMKCHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIBHOTO JIBHKEHUSI.

Hasnenue. I'mapocrarnueckoe aapienue. Cuna Apxumena.

TexHuueckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IPOLECCHI: IOMIIUITHUKM,
JIBU>KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jemoncmpayuu.

HaGmronenue aBMKEHUS T€Nl B UHEPIUAIBHBIX U HEMHEPIMAJIBHBIX CUCTEMaX
OTCYETA.

[IprHIUIT OTHOCUTEIBHOCTH.

Kayenne naByx UMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIBHO HEUHEPLUAIBHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K TeIy CHUI C
IIPOU3BEICHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLUAIBHONW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOBHUKAIOIIUX B PE3YJIbTATE B3AUMOICHUCTBUS TEIN.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NOABEME U MAICHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomot, nPAKMUKyM.

N3mepenue paBHOJEUCTBYIONIEH CUJT TIPU JABUKEHUHM OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

IIpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBMUKEHUS Opycka IO
HAKJIOHHOH INTOCKOCTH HA 33JJaHHOE PACCTOSTHHE OT €ro MAcCHl.



UccnenoBanne 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3yuyeHnne ABUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IEPEKUHYTOU YEPE3
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBUCUMOCTH Frp(N).

UccnenoBanue nBuxeHus Opycka MO HaKJIOHHOMN TJIIOCKOCTH C MEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenue nBuxkeHUs rpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CroxxeHue cuil, MPUIIOKEHHBIX K TBEpIOMY Teny. LIeHTp TsxkecTH Tena.

YcioBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HEeyCTOMYNBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUYECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIbHBIN KpPaH, pelIETYaThIE KOHCTPYKIIUH.

Jemoncmpauuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne ycloBUI pPaBHOBECHS TBEPIOrO Tela, HWMEIOMIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJA, UMEIOLIETO TUIOMAb OMOPHI.

Tema 4. 3axonbl cOXpaneHus 6 Mexanukxe.

NmMnynsc MaTepuanbHOM TOUYKH, CUCTEMBI MaTepUAIbHBIX TOUEK. L{eHTp macc
CHUCTEMbI MaTEpUAIBHBIX TOUEK. Teopema o0 IBMKEHUU LIEHTPA MaccC.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHME.

MoOMeHT umITynbca MaTepualbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeCTaBIeHUE paOOThl CUIIBI.

MOIIHOCTH CUJIBI.

Kunernueckass sHeprusi MarepuaibHOW Touku. TeopemMa 00 H3MEHEHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHIManpHBIE W HEMOTEHIMAIbHbIE CWIbl. [loTeHIManbHAs SHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TrpaBUTAUMOHHOM moje. [loreHnumanbHas sHeprus
Teja B TPABUTALIMOHHOM I0JI€ OJHOPOJHOTO Iapa (BHYTpH W BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPrUU CUCTEMBI TEJ. 3AKOH COXPAaHEHHSI MEXaHUYECKON YHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHyuM A WI€adbHOM KUJIKOCTH Kak CIEACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEpP, MNPYKUHHBIA TUCTOJIET, THUPOCKOI, (UTypHOE KaTaHUE Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTtrBHOE IBUKEHHUE.

N3Mepenne MOIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KUHETHYECKOM W NMOTEHUMAJIbHOM HDHEPrud IpU
JNEUCTBUU HA TEJIO CUJIBI TSKECTU U CUIIBI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

W3mepenue cuibl TSITH, CKOPOCTA MOJENH JJIEKTPOMOOWIIS UM MOIUTHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEA C UMITYJIbCOM CHUJIBL.

HccnenoBanne coxpaHeHUsI UMITYJIbCA IPU YIPYTOM B3aUMOJICVCTBUH.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHEHUE W3MEHEHUS TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ PabOTON CHITBI
TPEHUSL.

Onpenenenue pabOThl CUIbI TPEHHSI MPU JIBHXKEHUM Tela MO HAKIOHHOU
IJTIOCKOCTH.

Paznea 3. MoJsiekyasipHas pusuka ¥ TepMOAMHAMMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OcCHOBHbBIEC TIOJIOKEHUSI MOJIEKYJsipHO-KMHeTHueckoi Teopun (MKT), wux
onbiTHOE oOocHOoBaHue. Jluddys3us. bpoyHoBckoe nBmkeHHE. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPIBIX TEA U OOBSICHEHHE CBOICTB BEIIECTBA HAa OCHOBE 3THUX



Mojeneii. Macca u pasmepsl Moisiekyln (aromoB). KomuuecTtBo BermiecTa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crocoObl e€ uaMmepenus. lllkana
temnepatryp Llenbcus.

Mogenb uaealbHOrO ra3a B MOJICKYJISIPHO-KMHETUYECKOU TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJCHCTBYIOT JIPYT C JIPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MengeneeBa—Knaneiipona. AOco0THAS
temreparypa (mkana temneparyp KensBuna). 3akon JlansToHa. M3omporeccsl B
UjealbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BellecTBa. [ 'paduyeckoe
npeJiCTaBlIeHNnE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MEXIy JaBJICHUEM H  CpeJAHEHd  KUHETHYECKOW  DJHeprueiu
MOCTYMATENHHOTO TEIUIOBOTO JIBHKEHUST MOJIEKYJ HJICaIbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KHHETUYECKON TEOPUH UCaTHLHOTO ra3a).

CBs13b a0COJIFOTHOM TeMIIepaTyphbl TEPMOJUHAMUIECKON CUCTEMBI CO CpeHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHu4yeckrue yCTPOMCTBA W TEXHOJOTHYECKHUE TMPOIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHrue HaHOMaTepPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTei.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmronenne u uccneoBaHne U30MPOIIECCOB.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaot, npaKmuKym.

HccnenoBanne mpoliecca YCTAHOBIICHHS TEIUIOBOIO PAaBHOBECHS IpU
TEIUIO0OMEHE MEXTy TOpsiueid U XOJI0THON BOIOM.

N3ydeHne W30TEPMHUYECKOrO Ipolecca (PEKOMEHAOBAHO HCIOIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHoro mpoiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHEIHNE U BHyTpeHHHE napaMeTpbl. [lapameTpsl
TEPMOJAMHAMUYECKON CHUCTEMbl KaK CPEIHHUE 3HAYEHHUS BEIUYMH, OMUCHIBAIOIIUX
€€ COCTOSTHUE Ha MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepmoamHamMuku. (CaMOIPOM3BOJBHAA — PEJIAKCALIHS
TEPMOJAMHAMUYECKOM CUCTEMBI K TETLIOBOMY PaBHOBECHIO.

Mopens wnaeampHOro ra3a B TEPMOJAMHAMHMKE — CHCTEMa YpPAaBHEHUN:
ypaBHeHHe MeHneneeBa—KianeipoHa M BBIPAKEHUE [JI1 BHYTPEHHEW SHEpIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaxkeHue 1151 BHyTpEeHHEH SHEPTrUU OJTHOATOMHOTO HACaIbHOTO
rasa.

KBazucratnueckue u HECTaTUYECKUE MTPOLIECCHI.

DOnemeHTapHasi pabota B TepMOJAMHAMUKE. Brruncinenue paboTel 1o rpaduky
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cnocod  M3MEHEHWS  BHYTPEHHEH  SHEpruu
TEpPMOJAMHAMUYECKON  cuctemMbl 0e3  coBepuieHuss pabotel.  KonBekius,
TEIMJIONPOBOIHOCTD, U3IIyYEHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tena. YAenbHas W MOJISIpHas
TEIJIOEMKOCTH BeElIeCTBA. YpaBHeHHE Maliepa. VYaenbHas TEMIoTa CropaHus
ToriuBa. Pacuér konuuecTBa TEIUIOTH mpu Temonepenaude. llonarue 00
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI W paboTra Kak Mepbl M3MEHEHHS  BHYTPEHHEH  SHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMbI MPOXOAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0oH TEpMOIMHAMUKKA I  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
komriieHcanuu (Knaysuyc). Heo6patumocTh NpupoHBIX MTPOIIECCOB.

[TpuHumner gectBus TermnoBbix mamuH. KIT/I.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE ACHEKThl MCIOJIb30BAHMS TEIUIOBBIX ABUrateneil. TemioBoe
3arpsA3HEHUE OKPYXKAIOIIEH Cpe/Ibl.

TexHuueckne yCTpOWCTBA U TEXHOJOTMUECKHE MPOLECChl: XOJOIUIbHUK,
KOHJIUIIMOHEP, JU3ENIbHBIA W KapOIOpAaTOpPHBIA ABUTrATENM, MHapoBas TypOuHA,
MOJIyYEHUE CBEPXHM3KUX TEeMIepaTyp, YTWIM3ALMS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPA0OTKHU «TETUIOBOM» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAETBHBIX TEINTIOEMKOCTEN BEIIECTB.



Cnoco0bl U13MEHEHUSI BHYTPEHHEN SHEPTHUU.

UccnenoBanue anuadbaTHOTO mpoliecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npaKkmuKym.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

HccnenoBanue nmpoiiecca OCTbIBaHUS BELIECCTBA.

UccnenoBanue anuadbaTHOro mpolecca.

N3ydyeHnne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUSA H
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHjaeHcanusa. VMcmapeHue W KumneHue. YJenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacplllieHHble W HEHachIllEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH M JABJICHUSI HACBIIMIEHHOIO TMapa OT TEMIIEpaTyphl, UX HE3aBUCUMOCTD
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

BnaxHocTh Bo3ayxa. AOCONIOTHAS U OTHOCUTEIbHAS BIAKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesa. AHU30TPOIUS CBONCTB
KpuctauioB. IlnaBneHune W KpucTamauzanus. YJelabHas TEIUIOTa ILJIABJICHMUS.
CyO6numarnus.

Hedbopmanuu TBEpHoro tena. Pactsokenue u cxxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmaruii.

TemnnoBoe pacmMpeHre KUIKOCTEH W TBEPABIX Tell, 00bEMHOE M JTIMHEHHOE
pacirpenrie. AHTApMOHHU3M TEIUIOBBIX KOJIeOAaHWN YaCTHI] BEHIECTBA KaK MPUYUHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeoGpazoBanue sHEPTUHU B (PA30BBIX MEpexoaax.

YpaBHeHHE TEMIOBOI0 OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle aBnenus. J[aBneHne noa UCKPUBIEHHOW IMOBEPXHOCTHIO KUIAKOCTH.
®opmyna Jlannaca.

TexHnueckne yCTPOMCTBA M TEXHOJOTMYECKHME ITPOLECCHI:  KUJKUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBolicTBa HACBIILIEHHBIX aPOB.

Kunenune. Kunenue npu noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSKECHUSL.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM KHUJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

HccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCONIOTHON BIAXKHOCTH BO3JyXa W OIIEHKAa MacChl MapoB B
MIOMEIIICHUHU.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSXKCHHUS.

N3mepenne moayns FOHra.

UccnenoBanne 3aBucuMOCTH jaedopMaliid PE3UMHOBOro olpasia  oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JinekTpoauHaMHUKAa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auust Tel U €€ MPOSBICHUs. JNEKTpUUYecKuil 3apsa. [Ba Buaa
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DNEeMEHTApHbIA BJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHHUS AIIEKTPUYECKOIO
3apsija.

B3aumoperictBue 3apsnoB. Toueunsie 3apsaabl. 3akoH Kymnona.

Dnektpuueckoe noJie. Ero neiicTBue Ha 3J€KTPUUECKUE 3apsbl.

HamnpsbkéaHocts  anekTpudeckoro  moiisl.  [IpoOHbid  3apsn. JluHum
HaIpsHKEHHOCTH 3JIEKTPUUECKOTO 1oIs. OHOPOIHOE AIEKTPUUYECKOE TOJIE.

[ToTeHIManbHOCTh AIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTP MOTEHLMANOB U
HanpspkeHue. lloTeHnmanbHas sHeprus 3apsjaa B JIEKTPOCTATUYECKOM  ITOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIMANIOB Il 3JIEKTPOCTAaTHUYECKOTO MoJisA (Kak OJHOPOJHOr0, TakK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

Ilone Toueunoro 3apsna. Ilome paBHOMepHO 3apsbkeHHOW cdepbl. [lone
PAaBHOMEpPHO 3apsKeHHOro mo o0wvéMy mapa. Ilome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTuHBI JUHUN HaNpsHKEHHOCTH ATUX TOJEH |
SKBUIMOTCHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOIHUKH B 3JEKTPOCTATUUECKOM IOJIE. Y CIIOBUE PABHOBECHS 3apsi0B.

JvaneKTpuku B 3JIEKTPOCTATUYECKOM ToJe. JnanexTpuyeckas
MPOHUILIAEMOCTh BEIIECTBA.



Konnencatop. OneKTpoOEMKOCTh KOHIAEHCATOPA. DNEKTPOEMKOCTh IUIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEPrus 3apsiKEHHOT0 KOHJIEHCATOoPA.

JIBrKeHue 3apsKEHHOM YaCTULBI B OJHOPOIHOM BJIEKTPUUECKOM IT0JIE.

TexHuyeckue yYCTpPOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: AIIEKTPOCKOIL,
AIEKTPOMETP, DIJIEKTPOCTATHYECKasl 3allliTa, 3a3€MJICHHE JJIEKTPONpUOOpPOB,
KOHJIeHCaTophl, reHepaTop Ban ne ['paada.

Jemoncmpayuu.

YCTpOMCTBO M MPUHLIMUIT IEUCTBUS JIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apSIAKEHHBIX [IAPUKOB.

DIIEKTPUUYECKOE TIOJI€ ABYX 3apsIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOMCTBO M IEMCTBUE KOHAEHCATOPA IMMOCTOSSHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IUIACTUH, PACCTOSIHUS MEXK1Y HUMH U TUDJIEKTPHUUECKON TPOHUIIAEMOCTH.

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika U pa3pszika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpailieHus: SHEPTUH 3apsHKEHHOT0 KOHIEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydyenne npoTekanus TOKa B LIENH, COJAEPKAILIEH KOHIEHCATOP.

Pacnpenenenne pa3sHOCTH MTOTEHIIMAJIOB (HampsHKEeHUs ) pu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. IlocTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSHHOTO 3JIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanpsixxkenune U u DJ1C £ .

3axkon Oma JiJig yyacTKa IeTH.

DIIEKTPUUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTD COIIPOTHUBIICHUS
OJHOPOJHOTO TMPOBOJHUKA OT €ro JJWHBI W IUIOIIAAM MONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuét pazBeTBIEHHBIX AnekTpuueckux mnemnen. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH /[xxoyna—Jlenna.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COINPOTUBICHUE HCTOYHHMKA TOKa. 3akoH Owma mid
MOJIHOM  (3aMKHYTOM) DJIEKTPUYECKOM 1ernu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: aMIEpMETP,
BOJIbTMETP, PEOCTAT, CYETUUK IIICKTPUUECCKON IHEPTHH.

Jemoncmpayuu.

N3mepenue cuibl TOKa U HAMPSHKCHMUS.

UccnenoBanne 3aBUCUMOCTH CUJIBI TOKAa OT HAMNpPSDKEHHS Ui PE3UCTOpa,
JIaMITbl HAaKaJIMBAHUS W CBETOAMOIA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUIOIIA U TTOTIEPEYHOTO CEYSHUs M MaTepHuaa.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA OT COMPOTUBIICHUSI TIPH TTOCTOSTHHOM
HaIpsHKCHUU.

[Ipsamoe uzmepenue IJC. KopoTkoe 3amMbIkaHUE TaJIbBAHUYECKOTO 3JIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBIICHUS.

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanne pa3HOCTH MOTEHIMAIOB MEXKAY IMOJIOCAMH HMCTOYHHMKA TOKa
OT CHUJIbI TOKA B IICIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTHM CHJIBI TOKA OT HAIpPSKEHUS ISl JIAMIIBI
HaKaJMBaHUs.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

UccnenoBanne 3aBucumoctd DJIC raapBaHUYECKOTO 3JIEMEHTa OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHHH.

NccnenoBanrie pa3HOCTU MOTEHLIHMATIOB MEXIY MOJIOCAMU HCTOYHUKA TOKa
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKaA.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJIEKTPOHHAs
MPOBOJIMMOCTh TBEPIBIX METAIJIOB. 3aBUCHUMOCTbh COINPOTUBICHUSI METANIOB OT
Temmneparypbl. CBEpXIIPOBOAUMOCTD.



DNEKTpUYECKUI TOK B BaKyymMe. CBOKCTBA DJIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IIPUMECHAs IIPOBOJIMMOCTb
noJiynpoBogHUKOB. CBoiicTBa p—N-nepexonaa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEKTPUYECKUA TOK B JJIEKTPOJIUTAX. JIEKTPOJUTHYECKAS IAUCCOLMALIUS.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaaa. Monuus. [1nazma.

TexHuyeckue yCTpOMCTBA U IIPAKTUUYECKOE NPUMEHEHUE: TIa30pas3psiHbIe
JaMIIbl, AJIEKTPOHHO-TyuyeBass TpyOKa, MOJYIPOBOJHUKOBBIE TNPUOOPHI: TUOM,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTH CONPOTUBIICHUSI METAJIIOB OT TEMIIEPATYypPHI.

[IpoBOAUMOCTB 3JEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHEHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomul, npaKmuKym.

HaGmronenue snexktpoinusa.

N3mepenue 3apsiia 0OJHOBAIEHTHOI'O HOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOpPE3UCTOpa  OT
TEMIIEPATYPBHI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Crioco0b! n3MepeHust PU3NYECKUX BEJIUYMUH C HUCIOJIB30BAaHUEM aHAIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCONIOTHBIE M OTHOCUTEJIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3NYECKUX BEIHUMH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
du3nUecKnX BENWYMH, TPOBEPKAa TMPEIIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca Qusukum yriyonéHHoro ypoBHs B 10 kjacce
OCYILIECTBIIIETCS ¢ YYETOM COAEPKATEIBHBIX MEKIIPEAMETHBIX CBA3EH C KypCamMu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemmnoie noHAmMUA, C6A3AHHbBIE C UIYUEHUEM MEMO006 HAYUHO20
no3HanuA: SABIICHWE, HAaydHbId (DaKT, rumnoresa, (pusmyeckas BeJIWYMHA, 3aKOH,



TeOopus, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJENIb, H3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHue cuUcTeMbl YypaBHeHUH. JlunelHas ¢yHKUUA,
napabona, runepbona, ux rpadpuku u cBoiictBa. Tpuronomerpuuyeckue GyHKIIUU:
CUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIU3alusl OUOOPraHMYECKOro TOIUIMBA [JIsi  BBIPAaOOTKH  «TEIJIOBOM» WU
ANEKTPOIHEPTUHU, TOBEPXHOCTHOE HATSDKEHHUE U KalUJUISIPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BeIleCTBAa, MOJSIpHAs Macca, IMOJNy4YeHHe HaHOMATepuajoB, TEIJIOBbIC
CBOICTBa TBEPABIX TEJl, KUAKOCTEH M Ta30B, KUJIKUE KPHUCTAIUIbI, AIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eocpagpus: BnaxxHOCTh BO3/1yXa, BETPbI, 0ApOMETpP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHuE BUKEHUI C HCIIOJIb30BAHUEM MEXAaHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATENIb BHYTPEHHETO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOJWJIBHUK, KOHIUILMOHEDP, TEXHOJIOTHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3zopaspsAHble JIaMIIbl, 10JIyIIPOBOIHUKOBbBIE PUOOPHI, T'AJIbBAHUKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe no-e.

B3anmopenicTBue TOCTOSHHBIX MAarHUTOB M IIPOBOJHHUKOB C  TOKOM.
MarautHoe mone. Bekrop MarmuTHOM wHaykuuu. [lpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MaruutHoe 1oJie MPOBOJAHUKA C TOKOM (MPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OneIT Ipcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOAYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [[BUKEHHE 3apsIKEHHOW YaCTULIbI
B OJTHOPOJHOM MarHUTHOM mojie. Pabota cumsl JlopeHa.

MarnautHoe nosne B Beuiectse. PeppoMarHeTUKH, Napa- U THAMarHeTHKH.



TexHu4ueckue YCTpOfICTBa N TCXHOJOIMYCCKUC IIPOLCCChI: TIPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  nuHMA  WHAYKOMM ~ MarHATHOTO  TOJS  TMOJIOCOBOTO |
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBIICBOT'O MPOBOHUKA, KATYIIKUA C TOKOM.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna AMmnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Tpunnun NEeNHCTBUS ANEKTPOUZMEPUTEIIHHOTO npubdopa
MarHUTORJICKTPUICCKONU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanre MarHUTHOTO TOJISI TOCTOSTHHBIX MAarHUTOB.

HccnenoBanue cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. dnekmpomaznumuas uHOYKYuUs.

SlBneHne BIIEKTPOMAarHUTHOM HWHAYKOUU. [IOTOK BeEkTOpa MarHUTHOM
uHaykiuu. OJIC uHaykuuu. 3aKOH HJIEKTpOMAarHUTHOW wuHAyKiuu Dapajes.
Buxpeoe snekrpudeckoe nosie. Toku Pyko.

OJC uHAYKIMU B NMPOBOJHUKE, ABUKYIIEMCS B OJHOPOJHOM MarHUTHOM
ToJIe.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTyllika HMHAYKTUBHOCTH B LENH TOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuueckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECChl: WHIYKIHOHHAS
1eYb, COJICHOU], 3al[UTa OT JEKTPU3ALUU T MPHU JIBHKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

UccnenoBanne 3aBucumoctd I/C HHAYKIMM OT CKOPOCTH HU3MEHEHUS
MarHUTHOTO MOTOKA.



ITpaBuio Jlenua.

[TaneHne marauTa B aJIOMUHUEBOM (MEeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumoctd D/IC caMOMHIYKIIMM OT CKOPOCTH MU3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne MHAYKIUU BUXPEBOTO MArHUTHOTO TOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koiebanus.

Konebarensuasa cucrema. CBoOO1HEIE KOIcOaHUS.

IMapmonunueckue kosiebanus. Kunemarnueckoe M JTUHAMUYECKOE OIMCAHME.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTUYECKOTO OITMCAHMS.

Amvmintyna u ¢daza kosnebanuid. CBS3b aMIUTMTYIbI KOJIEOAHUN HCXOTHOM
BEJIMYUHBI C aMITUTYAaMHU KoJieOaHUN €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u wactora koneOanuit. Ilepron Manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4eCKOro MasTHuKa. llepuon cBOOOAHBIX KoJIEOAHHM TIPYKUHHOTO
MasiTHUKA.

[TonsiTre o 3aryxarmux Kojaebanusx. BerHyk/1eHHBIC KoneObanus. Pe3onanc.
PezonancHas xpuBas. BriusHue 3aTyxaHWss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHU4YeCcKHe yCTpOWCTBAa M TEXHOJOTHYECKUE MPOILECCHl: METPOHOM, YacChl,
Kadelld, My3blKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

HaGmronenne HE3aBUCUMOCTH Teproa MajbIX KojeOaHU Ipy3a HA HUTH OT
aAMIUTUTYIBI.

HccenenoBanue 3aTyxaronux KojaeOaHui U 3aBUCUMOCTH IIEPHOJ1a CBOOOTHBIX
KOJIeOAHHUH OT CONPOTHBIICHUS.

UccnenoBanne koneOaHui Trpy3a Ha MacCUBHOW MPYXKHUHE C UEIbIO
dbopMUpOBaHUS MPEACTABICHUN 00 HeaTbHON MOJICIH MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHECHUS SHEPTUH NP KOJIEOAHUAX T'Py3a Ha MPYKUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.



N3mepenue mnepuoga CBOOOAHBIX KOJEOAHMM HUTSHOTO W MPY>KHMHHOIO
MasITHUKOB.

N3yueHne 3aKOHOB ABUKEHUS TeJla B XOJ€ KOojeObaHu Ha yIpyrom mojaBece.

N3ydeHnne nBUKEHUSI HUTSTHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

UccnenoBanue yObIBaHUS aMILTUTYIbl 3aTyXaIOIINX KOJICOaHU.

UccnenoBanue BEIHYKICHHBIX KOJICOAHUIM.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujeanbHoM KkoJsiebatenbHOM KoHType. Dopmyna Tomcona. CBs3b aMILUTUTY]IBI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aK0OH COXpaHEHHS PHEPTHUH B UEaTLHOM KoJie0aTeTbHOM KOHTYPE.

3aryxaromue AIIEKTPOMArHUTHBIE KoJieOaHus. BreinyxneHHbIC
AJIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JEHCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa W HANpsDKEHUsS MpU pazIuyHou dopme
3aBUCUMOCTHU IIEPEMEHHOIO TOKA OT BPEMEHHU.

CuHycouJanbHblii TIEPEMEHHBI TOK. Pe3UCTOp, KOHIAEHCATOp M KaTyllKa
UHIYKTUBHOCTH B LEMH CHUHYCOUJAIBHOIO MEPEMEHHOIO0 TOKa. PE30HAaHC TOKOB.
Pe3zonaHc HanpsixeHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepemadya M MOTpeOiIeHHE
BJIEKTPUYECKON SHEPTUM.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOJACTBE 3IIeKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TeXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE MPOILECCHI: AIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeIay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

3aBHUCUMOCTh YaCTOThI CBOOOAHBIX KOJIE€OaHUN OT UHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHMIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3JIeKTPOMarHuTHOTO TeHepaTopa.

BoiHyXI€HHbIE CUHYCOUATbHbIE KOJIEOaHUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IIEMU MEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mocnenoBaTeNbHOM —COEAMHEHUH PE3UCTOpa, KaTYIIKU
MHYKTUBHOCTHU U KOHJIEHCATOPA.

Y CTpoiicTBO M IPUHITUIT JIEUCTBUS TpaHcpopmaTopa.



Mopaeinb AMHUM 3JIEKTponepeayn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanre nepeMeHHOr0 TOKa Yepe3 MOCIEAOBATENbHO COEAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B LIENU IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHuUmMHbsle 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsie wu
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpPaKEHHE, MpeloMJieHue, HHTephepeHIus U
nudpakius.

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

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHas opueHTaiysi BEKTOPOB B 3JIEKTPOMArHUTHON BOJTHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX ~ BOJIH:  OTpPaXEHUE,  MPEIOMJICHUE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIENH CPEIBI.

TexHuueckne yCTpOWCTBA M NPAKTUUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpauuu.

OO6pazoBaHue U pacpoCTpaHEHUE MTOTIEPEYHBIX U MPOJIOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTHYECKHI PE30HAHC.

CaoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KoJieOaHU.

NccnenoBanre  CBOMCTB ~ 3JEKTPOMArHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

OGHapyxeHue nH(ppakpacHOro U yIbTPAPUOIECTOBOTO U3ITYUYEHHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3ydenune napaMeTpoB 3BYKOBOM BOJIHBI.

N3yuenune pacnpocTpaHeHHs 3ByKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMonHEHOE paclpoCTpaHeHUue CBETa B OJHOPOAHOU cpene. JIyu cBera.
To4euyHbIli HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHBI oTpaxeHus: cBeta. [locTtpoeHue nzolOpaxeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCONMIOTHBIN MOKa3aTeNb
npenaomieHusi. OTHOCUTENbHBIN MMOKazaTeab npeiaomieHus. [IoCTOSHCTBO 4acTOTHI
CBETa M COOTHOLICHUE JIJIMH BOJIH MPU MEPEX0JIE MOHOXPOMATHUECKOIO CBETa
yepes rpaHully pasjielia IByX ONTHYECKUX CPE.

Xona nyueit B mpusMme. [ucnepcust cBera. CioxHBIA cocTaB 0enoro cBera.
[Ber.

[Tonnoe BHyTpeHHEe oTpaxeHue. [IpeaenabHblid yroyl MOJHOTO BHYTPEHHETO
OTpaKEHUS.

CobOuparome W pacceuBaromiye JUH3bL. ToHkas JsuH3a. DoKycHOe
paccTossHHE M ONTHYECKas CWia TOHKOW JMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOM ChepuvecKoil JUH3BI OT €€ T€OMETPUH U OTHOCHUTEIHHOTO
I10Ka3aTelis PEJIOMIICHHUS.

dopmysa TOHKOW JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHWW TOYKM M OTpe3Ka MPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue npubopsl. Paspemaromas cnoco6HocTh. ['11a3 kak ontuyeckas
cucTema.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOM ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE WCTOYHUKH.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT [JBYX KOT€PEHTHBIX HWCTOYHHUKOB. IIpumepsl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hubpakuus cseta. JudpakimonHas peméTka. YCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKHE MPOLIECCHI: OYKH, JIyIa,
nepuckorn, Qortoamnmnapar, MUKPOCKON, MPOCKIMOHHBIN amnmapaTr, MpPOCBETICHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAYKEHUS CBETA.



NccnenoBanne npenomMiaeHus CBETa.

HaGmroneHre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOA.

HccnenoBanne xoma CBETOBBIX IIYYKOB 4Ye€pe3  IUIOCKOMAPAJLICIBHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nuppakimoHHON PEIIETKY.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

HaGmonenue noisipu3anuu cBera.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTeKa.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHUSI OT BelecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IUTOCKOTO 3epKaJia U JTUH3BI.

[Tony4yenue nzoOpaxeHus: B CUCTEME U3 IBYX JIUH3.

KoHcTpynpoBaHue TeNeCKONUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenne nucnepcun.

HaGmonenne u nuccnegoBanue AUQPPAKIIUOHHOTO CIIEKTPA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pazgen 6. OCHOBBI clIeMAJIBLHOM TEOPUU OTHOCUTEIBbHOCTH.

['pannupl  NpUMEHMMOCTHM — KJlacCMYeCKOM  mexaHukd.  [loctynatsl
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. lIpeobGpa3zoBanus  JlopeHua.
VYcnoue npUUUHHOCTUA. OTHOCHUTEIIBHOCTH OJHOBPEMEHHOCTH. 3aMEAJICHUE
BPEMEHHU U COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C SHEPTUEN U UMITYJbCOM PEIISITUBUCTCKOM YaCTHIIbl. JHEPIrUs
TTOKOSI.



TexHuueckue YCTPOMCTBA M TEXHOJOTHMUECKUE TMPOIECChl: CITyTHUKOBBIC
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPIUM  PEIATHUBUCTCKUX dacTull (IO
doTorpadusmM TPEKOB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienust Buna. I'unore3a [lnanka o kBaHTax.

®oTOHBI. DHEPrUs U UMNTYJILC (POTOHA.

®dotorpdext. Onbitel A. I'. CroneroBa. 3akoHbl GhoTodddexra. YpaBHEeHUE
OiinmreitHa a1t hotodddexra. «Kpacuas rpanuna» porodddexra.

JlaBnenue cBeta (B YACTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJMIOTHO OTpakarollyro mnoBepxHocTh). OnbiTer I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMepbl 00JacTH JIOKAJIM3allMK ABWXKYIIEHCs vacTuipl. KopmyckymsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka ndmepennii B Mukpomupe. COOTHOIICHHS] HEONpeaeaEéHHOCTEN
I'efizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPOMETP,
dboToameMenT, (HOTOMATUYMK, TYHHEIBbHBIM MHUKPOCKON, COJHEYHasi Oarapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (HoTodddekTa.

UccnenoBanne 3aBUCMMOCTH  CONPOTUBICHHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosauoi [Inanka Ha ocHOBe nccienoBanus GoTodddekra.

NccnenoBanrie 3aBUCUMOCTH CUJIbI TOKA Y€PE3 CBETOUO OT HAMPSKEHMUS.

Tema 2. @u3zuxa amoma.

OneITEl MO HCCIAEIOBAHUIO CTpoeHUs aToma. [lnaHerapHas Mojens aToma
Pesepdopna.

[Moctynarsl bopa. U3nydyenue u norjioiieHue GOTOHOB MPHU MEPEX0/ie aToMa
C OJHOTO YPOBHSI SHEPTUU HA APYTOil.



Bunsl ciektpoB. CriekTp ypOBHEW Y3HEPTUM ATOMA BOJIOPOJA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

TexHuyeckue yCTpOWCTBA M TEXHOJIOTMYECKHUE IIPOLECCHI: CIEKTPaIbHbIN
aHau3 (CIEeKTPOCKOM), Jia3ep, KBAHTOBBIA KOMITBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHevaToro cnekrpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJOPOJAA U U3MEPEHHUE
nocTostHHOM PunGepra.

Tema 3. Qu3zuxka amomHo20 A0pa u 371eMEHMAPHBLIX YACHUY,.

Hyxknonnas Moznens sapa [eitzenOepra—lBanenko. 3apsia siupa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTE. Aunb(da-pacnan. DNEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacnan. ['amma-u3nyuyeHue.

3aKOH pPaJAMOAKTUBHOIO pacnajaa. PaanoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiicTBa MOHU3UPYIOUIETO H3IYy4YEHHUs. BiusHUE paJvOaKTHBHOCTH HA KHUBBIC
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBs3M HYKJIOHOB B sifipe. SlaepHbie cuibl. JlepexT maccol siapa.

Anepnsie peakuun. Jlenenrne u cuHTe3 siaep. Anepunie peakTopsl. [Ipodiemsr
YOPABISIEMOIO0 TEPMOSIAEPHOIO CHUHTE3a. OKOJIOTUYECKUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

MeTobl perucTpanuu U UCCIEN0BAHUS JIIEMEHTAPHBIX YaCTHULL.

OyHAaMEHTaJbHbIE B3aMMOJAECUCTBHS. bapuoOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

®uzuka 3a npeaenamu CrangapTHo Moaenu. TéMHas maTepuss U TEMHas
JHEPIHUsl.

EnunacTBO (hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MTPOLECCHI: TO3UMETP, KaMmepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAasi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoi, nPAKMuUKym.

UccnenoBanue TpekoB yacTuIl (110 TOTOBBIM (poTorpadusim).

UccnenoBanue pauoakTUBHOIO JOHA C UCIIOIB30BAHUEM JOZUMETPA.

N3yuenue norioiieHus: 6eTa-4yacTUll aTFOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKIIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHoMHH. [IpUMEHUMOCTh 3aKOHOB (U3UKK JUisi OOBACHEHUS MPUPOJIBI
KOCMHYECKUX 0OBEKTOB.

Metonbl acTpoHOMUYECKUX HccaeqoBaHui. (COBpEMEHHbIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro nHeba. Co3Be3gusi, sSpKU€ 3BE3NBI, IUIAHETHI, UX BHUJIUMOE
JBH>KCHUE.

Conneynas cucrema.

Connue. ConHeuHasi akTUBHOCTb. MIcTouHuK sHepruu ConHIa U 3BE3/I.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IMOCIEN0BAaTEIbHOCTU. BHYyTpEeHHEE CTpOCHHUE
3BE37. COBpEeMEHHbIE MPEJCTABICHUS O MPOUCXOXKAEHUU U 3BodtonuK CoJiHIa U
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyts — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Paguoranaktuku v kBa3zapbl. YEpHBIE ABIPHI B siApax
rajgaKkTUK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06:a. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuuecxkue naoniooenus.

HaGmronenust 3B€3gHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM
KOMIIBIOTEPHBIX MPUJIOKEHUN JIJIST OMpeeIeHUs TOJIOKEHUST HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3MBI.

HaGmonennst B Teneckon JIyHBI, TUTaHET, TyMaHHOCTEH U 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

Cnioco6b1 m3Mepenus pU3NIECKUX BEIUYUH C MCIOJIH30BAHUEM aHaJIOTOBBIX
U [UQPPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTATYUKOBBIX CHUCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPECHUN (DU3UIECKUX BEIIMUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUM, HCCIEAOBAHMM  3aBUCHUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUmnore3 (BbIOOp U3 padoT,
OMMCAaHHBIX B  TEMATHYECKUX  pa3feliax «YUYEHUYECKUH  SKCIECPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne 1 cucTeMartu3alus CoAep:KaHus pa3fenoB Kypca «MexaHukay,
«MonexynspHas pu3MKa U TEPMOJUHAMUKAY, «NEKTpoauHaMuKay, «Konedanus
U BOJHBDY, «OCHOBBI CHEUUATBHON TEOPUUM OTHOCUTEIBHOCTH», «KBaHTOBas
duznka», «3IEMEHThl ACTPOHOMHUH U aCTPOPUIUKI.

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJILHOM U 3THYECKOU cdepax NesTeIbHOCTH YeJIOBEKa, POjb U MECTO (PU3UKH
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIIEH,  OOBSICHUTENBHOM W  NPOTHOCTHYECKOW  (DYHKIMIA
¢uznueckoi Teopuu, poiib PU3NUECKON TeoOpuu B (HOPMUPOBAHUM TTPEICTABICHUN
0 (¢u3MUECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

WN3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIISIETCS ¢ YYETOM COJZIEPKATEIbHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHaAmMuUA, C6A3AHHBIE C UYUEHUEM MEMO008 HAYUHO20
no3nanuA: SBIEHUE, HAY4HbIH (akT, rumoresa, (QpuU3MUeckas BEJINYHHA, 3aKOH,
TEOpHs, HaONIO/IEHUE, SKCIEPUMEHT, MOJEIMPOBaHUE, MOJEIb, H3MEpPEHUE,
HOTPELIHOCTH U3MEPEHNH, N3MEPUTENbHBIE TPUOOPHI, IU(poBast 1abopaTopHsl.

Mamemamuka: peElUICHHWE CUCTEMbl YypaBHEHUH. TpuroHomerpudeckue
(YHKIMH: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJECTBO. BEKTOpBI M MX NPOEKIHMH Ha OCU KOOPJAMHAT, CJIOKEHHE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

Buonozua: >nextpuueckue SIBICHUS B KUBOW MpuUpOeE, KojieOaTelbHbIE
JIBWKEHUS B JKUBOW MpUPOJE, OHKOJIOTMYECKHE PHUCKA IpU IMPOU3BOACTBE
ANEKTPO’HEPTUH,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKPYJKAlolled  Cpenbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEJIWLMHE, ONTUYECKUE SBICHUS B JKUBOMU
IIPUPOJIE.

Xumusn: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAININYECKAsI CTPYKTYpa TBEPIBIX
TEJN, MEXaHM3Mbl OOpAa30BAaHMSI KPUCTAJUIMYECKOW PpEIETKH, CHEKTPalIbHBINA
aHaJIN3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3alleKM MAarHUTHBIX Py,
doTochEMKaA 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEeKTpoABUraTeNlb SJKoOU, reHepaTop MEPEMEHHOT0 TOKa, MHAYKIMOHHAs Ie4b,
JUHUM 3JIEKTponepeay, 31eKTPOABUraTeNb, pajap, paiuonpuEMHHUK, TEJIEBU30p,
anteHHa, TtenedoHn, CBY-meub, ynbTpa3ByKoBas JUAarHOCTUKA B TEXHUKE,



MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJHEYHasl Oarapesi, CIyTHUKOBbBIE
MIPUEMHHKHY, SIICPHAsA SJHEPTETUKA U YKOJIOTUYECKUE aCIIEKThI €€ pa3BUTHS.



IVNTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS [TPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIEI'O OBPA3OBAHMAJIMHHOCTHLIE
PE3VJIbTATEI

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JIOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00Y4YarOIIUXCsl PYKOBOJICTBOBAThLCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICSITEILHOCTH B MPOIIECCE pealu3allMi OCHOBHBIX HAIpPaBICHUM
BOCIUTATEIbHOU I€STEILHOCTH, B TOM YHCJIE B YACTHU:

rPa’KAAHCKOT0 BOCIIMTAHUS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU 00YYAIOIIETOCs KaK aKTUBHOTO
Y OTBETCTBEHHOTO WJICHA POCCUNUCKOTO OOIIECTRA;

e IPUHSTHE TPATUIMOHHBIX  OOIICUETTOBEYECKUX TI'yMAHUCTUUYECKUX M
JEMOKPAaTHUYECKUX [IEHHOCTEN;

e TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TI'PAKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBATh C COLUAIIBHBIMU UHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIHMSIMU U HA3HAYCHUEM;

e TOTOBHOCTbH K T'YMAHUTAPHOW U BOJIOHTEPCKOU IEATEIIBHOCTH.

NATPHOTHYECKOT0 BOCIIUTAHUS:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rPa)XIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JIOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS:

o C(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TTOBEACHMUS;

e CIIOCOOHOCTH OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHSI,
OPUEHTHUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YyuCle B AEATEIbHOCTU YUEHOTO;

e OCO3HAHME JIMYHOTO BKJIaJla B MOCTPOEHUE YCTONYMBOIO OyAyIEro.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢3CTETUUECKOE OTHOIIEHWE K MHPY, BKIIOYAas OSCTETHUKY HAay4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYA0BOT0 BOCTIUTAHMS:



e UHTEPEC K Pa3IMYHbIM cepam Mpo(ecCHOHATBLHON AESITENbHOCTH, B TOM
YuClIe€ CBS3aHHBIM C (U3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
’KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 0O0OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOTHYeCKOr0 BOCIUTAHUSA:

e CQOPMUPOBAHHOCTH HKOJIOTMUECKOW KYJIBTYphl, OCO3HaHHE TIJI00aIbHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVJAHUPOBAHUE M OCYIIECTBICHUE JCUCTBUM B OKPYXAIOIIEH Cpelne Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3SKOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUM 1O (hU3UKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:

e CQOPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JEsITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTENHbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHbIE YUeOHbIE TelCTBHS
ba3oBble ornueckue AecTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
e OIIPENICTISATh 1LIETU JCSATEIBHOCTH, 3a/JaBaTh NapaMeTpbl M KPUTEPUH HX
TOCTHKEHUS;
e BBISIBIISAITH  3aKOHOMEPHOCTH M TMPOTUBOPEYHMS B  PacCMAaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThIBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YUETOM aHaM3a WMEIOIIHXCS
MaTePHAbHBIX 1 HEMAaTEPUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEIHLHOCTh, OIICHMBATH COOTBETCTBHE
PE3YNIBTATOB LEISIM, OIICHUBATH PUCKHU TIOCIIC/ICTBUN JEATEILHOCTH;
e KOOPIWMHUPOBATh H  BBIMOJIHATH pabOTy B  YCIOBHUSX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX TIPOOIIEM.
Ba3oBble ucciienoBaTeibCKHe TeCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYEBBIMH IMOHSATHSIMH W METOIAaMU
(u3HUECKON HAyKU;



e BIIAJICTh HAaBBIKAMH Y4EOHO-HCCIIEAOBATEILCKON U MPOSKTHOM JACATEIHHOCTH
B 00acTH (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHUs  3a7a4  (PU3WYECKOTO  CONep KaHws,
IPUMCHEHHIO PA3IMYHBIX METOOB TIO3HAHUS;

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
WUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE TPU CO3JaHUU YYCOHBIX IPOEKTOB B 00JIACTH
buzuky;

¢ BBISIBIIATh TMPUYUHHO-CIICJICTBCHHBIC CBS3W W aKTyaJU3MpOBaTh 3ajady,
BBIIBUTATh THIOTE3y €€ penieHus, HaxOAuTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKICHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYYECHHBIC B XOJE pCEHICHUS 3aJa4yd Pe3yJbTaThl,
KPUTHYECCKH OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATh N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESITEIbHOCTH, B TOM YHUCJIE MPU U3YUYEHUU (DU3UKY;

e 1aBaTh OIICHKY HOBBIM CUTYaIUsIM, OIICHUBATH TPUOOPETEHHBIN OTIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3HENEATEIbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC MTOAXOAbI U PEIICHHUS,

e CTaBUTH NMPOOJIEMBI U 337241, JOMYCKAIOIINE AIbTEePHATUBHBIC PEIICHUS.

Pab6ora ¢ undgopmanmeii:

e BIIAJICTh HABbIKAMHU MOJTy4YeHUs: WHpOpMauu U3NYECKOrO COACPIKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CAMOCTOSTEIBHO OCYIIECTBISATh IIOUCK,
aHaIKM3, CHCTEMATHU3AIMI0 M HHTEPHpPETAni0 HH(QOpPMAIUU Pa3ITUIHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIOJIH30BaTh  CPEICTBa HWH(MOPMAIMOHHBIX U  KOMMYHHUKAITMOHHBIX
TEXHOJOTUA B  PENICHUW  KOTHUTHUBHBIX, KOMMYHHKAaTUBHBIX W
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHUEM TpeOOBaHUN SPTOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3MUYECKOTO COJEPKAHHUS B Pa3NIWYHBIX (hopmaTtax c
ya€TOM Ha3HadeHUS WHPOPMAIMA U TIICJICBOM ayJWTOPHUH, BHIOWpas
ONITUMAJIBHYIO (POpPMY MPEACTABICHUS U BU3YATH3AIINN.

KoMMmyHHKaTHBHBIE YHUBEPCcAJIbHbIE YUeOHbIe 1eiicTBUS:



¢ OCYIIECTBJIATh, OOIIEHHME Ha ypokax (U3MKM U BO BHEYPOUYHOMU
NEeATENbHOCTH;

epacro3HaBaTh MPEANOCHUIKM KOH(MIUKTHBIX CUTyalldd W  CMAr4aTh
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOYKY 3PEHHS C HCIOJIb30BaHHEM
SI3LIKOBBIX CPEJICTB;

e IOHUMATh W HUCMOJB30BaTh NMPEUMYIECTBA KOMaHIHON U WHIWBUAYaJTIbHOU
paboThI;

e BLIOUpATh TEMAaTHKYy M METOJIbI COBMECTHBIX JCHCTBUN C y4€TOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO WieHa KOJUICKTHBA;

e IPUHUMATh I1ETU COBMECTHOM  JIESITEIHHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JCHUCTBUS TIO €€ JOCTIKECHHIO: COCTaBJISITh IUJIaH
NENUCTBHM, pactipeiesisiTh POJIU C YUETOM MHEHHUM yYaCTHHKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOoTHI;

e OIICHUBATh KAauyeCTBO CBOEr0 BKJaJa M KaXJOr0 yYacCTHUKA KOMAaH/bl B
oOIIMiA pe3yabTaT 1Mo pa3padoTaHHBIM KPUTEPUSIM;

e IIpeJJIaraTh HOBBIE NIPOEKTHI, OLIEHWBATh HAEH C MO3UINU HOBU3HBI,
OpUTMHAIILHOCTH, MPAKTUYECKON 3HAUMMOCTH;

e OCYILIECTBJISATh ITO3UTHUBHOE CTPATETHMUYECKOE TOBEACHUE B PATUYHBIX
CUTyallUsX, TMPOSIBISITH  TBOPYECTBO U BOOOpakeHHe,  OBITh
WHULUATUBHBIM.

PeryisiTuBHbIC YHUBepPCAJIbHbIE yUeOHbIE JeHCTBHUS
Camoopranusanus:

¢ CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKH U aCTPOHOMUH, BBISBIIATH MPOOJIEMBI, CTABUTh U (HOPMYIHPOBATH
COOCTBEHHBIC 3a/1a4M;

e CAMOCTOSATENIBHO COCTAaBISATh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYallUsIM;

e pacCIIUPATH PAaMKH y4eOHOIO MPEIMETa Ha OCHOBE JINYHBIX MPEANOUYTEHHUI;

e ICTIATh OCO3HAHHBIM BBIOOP, apryMEHTHPOBAaTH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbH 32 PEILCHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBATh (OPMUPOBAHUIO U TMPOSBICHUIO HPYIHUIMU B 00JIACTH
(GU3UKH, TMOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAJIbHbIH HHTEJJIEKT:



e 1aBaTh OIICHKY HOBHIM CHUTYaIlUsIM, BHOCUTh KOPPEKTHUBHI B JCSATCIBHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;
eBIIAJICTh HABBIKAMHU  IIO3HABATCIIPHOW  pedICKCMM KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YIHTATOB U
OCHOBaHMU;
e HICTIOJTH30BaTh MPHUEMBI PEIICKCUU JIJIs1 OLICHKH CHUTYaIluH, BHIOOpa BEPHOTO
pEIICHMSI;
e YMETh OIICHUBATh PHUCKM M CBOEBPEMEHHO TNPUHUMATHh PEIICHHS IO HUX
CHW)KCHMIO;
e IPUHUMATh MOTHBBI W aApPryYMEHTHI JAPYTHX TPU aHAIW3e pPE3yIbTaTOB
NEeSATEITBHOCTH;
o IPUHUMATH Ce0s1, TOHUMAs CBOM HEJIOCTATKU U JOCTOMHCTBA,;
e IPUHUMATh MOTHUBBI W apPryMEHTHl JAPYIMX IIPU aHaJIW3e pPE3y/IbTaTOB
NESATEITBHOCTH;
e IPU3HABATh CBOE MPABO U MPABO JPYTUX HA ONTHOKH.
B mporecce AOCTMXKEHUS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHS IMPOTPAMMBI I10
buzuke IS YpOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIIMXCS

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJUIEKT, IpeanoIaramui
c(hOpMHPOBAHHOCTH:
e CAMOCO3HAHUA, BKJIFOUYAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS pPa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeO€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
HMOIIMOHATFHBIM WU3MEHEHHUSIM U TPOSBIATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTPEHHEH MOTHBAIINU, BKIIOUYAIOIICH CTPEMIICHUE K TOCTHKCHUIO IIETTN U
ycIexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh, MCXOJS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHH, BKIIOYAIONMIEH  CHOCOOHOCTh  IMOHWMATh  AMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYWUTHIBaTh €ro TMpPHU OCYIIECTBICHUH OOIICHHUSI,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COITMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeiiatb KOHQIUKTHIL.

INPEAMETHBIE PE3VYJIbTATDI



K xoniy obyuyenus B 10 knacce npeaMeTHbIE pe3yJbTaTbl HAa YriayOJEHHOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUM:

e IOHUMATh  POJb  (PU3UKK B  SKOHOMUYECKOW, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M 3THYECKOM cdepax [eaTeabHOCTH
YeJIoBeKa, POJIb U MECTO (PU3MKU B COBPEMEHHOUN HAy4YHON KapTHHE MUpAa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  (QuU3MUecKol TEeOpuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopmMupoBaHUU MpEACTaBICHUN 0 PU3NUECKON KapTUHE MUPA;

e pa3NUYaTh YCIOBUS MPUMEHUMOCTH MoOjieNiel (U3MUEeCKUX Tesl U MPOLIECCOB
(sBJIEHMIT): MHEpLMAJIbHASI cUCTeMa OTCYETa, aOCOJIOTHO TBEPJOE TEIO,
MaTepHalibHas TOYKa, PaBHOYCKOPEHHOE JBUKEHHUE, CBOOOJHOE MaJieHHe,
a0bcoyIfoTHO yripyrasi jaedopmalus, aOCOMIOTHO YNpyroe u abCOTIOTHO
HEYIIPYro€ CTOJIKHOBEHHUS, MOJEIU Ta3za, >KUIKOCTH M TBEPIOIO
(KpUCTAJTMYECKOT0) TeJa, UAealIbHbIN ra3, TOUCYHBINH 3apsij], OAHOPOIHOE
AIEKTPUYECKOE TOJIE;

epaznuyaTh yCNOBUS (TpaHMIIBI, O00JIACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TTOHMMATh BCEOOIIMH XapakTep (yHIaMEHTaIbHBIX 3aKOHOB M
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

e AHATTU3UPOBATh M OOBSCHATH MEXaHMYECKHE TMPOIECChl U  SIBICHHS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHMYECKOTO JIBIXKCHHSI, (POPMYJIbl KMHEMATHKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBsI3b PA0OTHI CHIIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBUSl paBHOBECHUs TBEPAOTO Teja), MNpU HTOM HCIOIb30BaTh
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TATOTEHUSI;

e AHAIM3UPOBATh U OOBSICHATH TEIUVIOBBIE MPOIECCHI U SIBJICHUS, UCIOJIb3Ys
ocHoBHble monokeHnss MKT wu 3akoHBI MONEKYISIpHOW (PUBUKH U
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KUHETHUYECKOW DJHEPTrHel TEIIOBOrO ABHXKEHUS M KOHIIEHTPALHUEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATyphl BELIECTBA CO CPEIHEHM KWHETUYECKOU
SHEPrueu TEMIOBOTO JBMKECHUS €r0 YacCTHll, CBSA3b JABJICHUSA HACATBHOIO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpaeneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMUKH, 3aKOH



COXPAHEHMsI SHEPTHHM B TEIUIOBBIX IMPOLECCAX), IPU 3TOM HCIOJIb30BAThH
MaTeMaTH4eCKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh YCIIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenneneeBa—Knaneinpona;

e AHAJIU3UPOBAThH U OOBICHSITH DJIEKTPUUYECKHE SIBJICHUS, UCIIOJIb3Ysl OCHOBHBIE
NOJIO)KEHUSI W 3aKOHBl  DJEKTPOJAMHAMHUKUA  (3aKOH  COXpaHEHHUS
ANEKTPUUYECKOTO 3apsna, 3aKOH Kynona, MOTEHIUAJIBHOCTD
ANEKTPOCTATUYECKOTO TMOJsA, MPUHLHUII CYNEPHO3ULHMHN DIIEKTPHUUECKUX
NOJIEHM, TPU 3TOM yKa3blBas YCJIOBHUS NPUMEHMMOCTH 3akoHa KyioHna, a
TaK)K€ MPAKTUYECKH Ba)KHbIE COOTHOIIEHHWA: 3aKOHbBI OMa i ydacTka
LHeNd M JUI 3aMKHYTOM D3JEKTpHUUYECKOM Ienu, 3akoH Jlxoyns—JleHua,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

¢ ONIUCHIBATh (DU3UYECKUE TMPOLECChl M SIBJICHUS, HCIMONb3YS BEJIUYUHBI:
NepEMEILEHNUE, CKOPOCTh, YCKOPEHHE, UMITYJIbC T€JA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbl, [IaBJICHHE, TNOTCHUUAJIbHAs OJHEPrus, KUHETUYECKas
SHEPrus, MEXaHWYecKash SHEprus, padoTa CUJIbI, LIEHTPOCTPEMUTEIHHOE
YCKOpPEHUE, CHUJIa TSKECTH, CWJIa YNPYrOCTH, CUJIa TPEHHS, MOLIHOCTD,
SHEPrus B3aUMOJEHCTBUA Tena ¢ 3emii€ii BOMM3M €€ TMOBEPXHOCTH,
SHEprus ynpyrod gedopMan MPYNKUHBL, KOJIUYECTBO TEIUJIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTra B TepMOIAMHAMUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paldoTa UACaJIbHOIO Trasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
JNBUTATENIS; DJIEKTPUUECKOE T0JIE, HAMPSIKEHHOCTh AJIEKTPUYECKOTO MOJIs,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JUAJIEKTPUKE, MOTEHUUAN AJIEKTPOCTATUYECKOIrO OIS,
pa3HOCTh  MOTEHLMAJIOB, JJEKTPOABWKYIIAs  Cujia, CHJIA  TOKa,
HaIIpSDKEHHUE, MOIIHOCTh TOKA, JJIEKTPUYECKass EMKOCTb INIOCKOTO
KOHJICHCATOpa, CONPOTUBICHHUE YYaCTKa LEHNU C IOCIEHOBATEIBHBIM U
IIapaJuIeIIbHBIM COCMHEHUEM PE3UCTOPOB, SHEPTHUS HIEKTPUUYECKOTO OIS
KOHJIEHCATOPa;

¢ 00BSACHATH OCOOEHHOCTH MPOTEKAHUS (PU3UUYECKUX SBICHUI: MEXaHHUUECKOe
JNBHKECHHE, TEIUIOBOE JBHKEHUE YACTHUIL BEIIECTBA, TEIJIOBOE PAaBHOBECHE,
OpoyHOBCcKOe  nBWKeHHe, 1uddy3us, ucCmapeHue, KUMEHUe U
KOHJICHCAlMs, IUIABJICHME W KPUCTAUIM3alMs,  HANpPaBICHHOCTb
TEIJIONEPENAYN, NIEKTPU3ALMSA TeJ, IKBUIIOTCHIMAIBHOCTh ITOBEPXHOCTH
3apsKEHHOTO TPOBOTHUKA;

e IPOBOJIUTH UCCJIEIOBAHUE 3aBUCUMOCTH OJHOM (PU3MUECKOW BEITUYMHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYHUPOBAaTh YCTAHOBKY, (PUKCUpOBaTh pe3yibTaThl MOJIYYEHHOU
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BHUIE TpapuKOB C YYETOM



aOCOIOTHBIX MOTPEIIHOCTEH U3MEPEHHMIA, 1eJaTh BBIBOABI MO Pe3yIbTaTaM
WCCIIC/TOBAHMS,

¢ [IPOBOJINTh KOCBEHHBIE H3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBAaTh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX N3MEPECHHUIA;

¢ IPOBO/INTH OMBITHI 1O TPOBEPKE MPEIONKESHHON THUIOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATH3UPOBATH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEeIOKCHHON
THITOTE3BI;

e COOMIOAATH MpaBWiIa OE30MACHOTO TPyia MPH MPOBEJICHUH HUCCICIOBAaHUIN B
pamMkKax  y4eOHOTO  OKCIIEpHMEHTa,  MpakTHUKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM M TPOEKTHON JIEATENHHOCTH C WCIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

epellaTh pAcYETHBIC 3aJa4ll C SBHO 3aJaHHOW W HESIBHO 3aJaHHON
¢u3nYecKoll MOJENbI0: Ha OCHOBAaHHMH aHAlM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (U3MYECKOW MOJENH, OTBeUalmeld TpeOOBaHUAM 3aayuH,
OpUMEHSTh  (OPMYJIBI, 3aKOHBL, 3aKOHOMEPHOCTH M  TOCTYJAThl
¢u3nUecKkux TEOpud NpPU HCIOIB30BAHMM MAaTEMATUYECKHX METOIOB
peleHus 3a/1a4, TPOBOAUTE PACYETHI HA OCHOBAHUYU UMEIOIIUXCS TaHHBIX,
aHAJM3UPOBATh PE3YNbTaThl M KOPPEKTUPOBAaTh METOABI pPEIIeHHUs C
y4ETOM MOIY4YEHHBIX PE3yJIbTaTOB;

e peIaTh KAYeCTBEHHBIC 3a/1a4i, TPEOYIOIINe MPUMEHEHHs 3HAHUN U3 Pa3HBIX
pa3zmenoB Kypca (U3MKHM, a TaKKe WHTETpallid 3HAHWHA W3 JIPYTHX
IpEAMETOB E€CTeCTBEHHO-HAYYHOTO IIMKJIA: BBICTPAWBATh JIOTHYECKYIO
IIETI0YKY PacCyACHUH C OMIOPOI Ha N3yUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U hU3HYECKHE SBICHUS;

* ICIIOJIb30BaTh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOLIECCOB;

e IPUBOJUTH NMPUMEPHI BKJIa/a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

e AHATM3UPOBATh U OLICHUBATH MOCIEACTBUs OBITOBOM M MPOU3BOACTBEHHOMN
JESITeIbHOCTH YENIOBeKa, CBSI3aHHOM € (DU3MUYECKUMHU TPOIECCAMH, C
MO3UINH 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABICHUI O palliOHATFHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIB30BAHUM JOCTHXKEHUU
HAyKH W TEXHOJOTWHA i1 JalbHEHIIEer0o pa3BUTUS UYEJIOBEUYECKOTO
o01IecTBa;



e IPUMEHATh PA3IMYHBIE CMOCOOBI PadOThl ¢ HHpOpManuen (HU3NIECKOro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJII TOUCKA, NEepepadOTKM M MpEeAbSBICHHUS Yy4eOHOU W
HAYYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMaLK, TOJYYEHHOW U3 PA3IUYHBIX HCTOUYHHUKOB, KPUTHYECKH
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

o IPOSIBIISITH OpraHu3allOHHbIE " MO03HABATEIIbHbIC yMEHUs
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUHM B Mpoliecce
BBITMIOJTHEHUS IPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

epaboTaTh B TpPYIINE C HCIOIHEHUEM pa3JIMYHBIX COLMAJIBHBIX pOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYIIIbI B PEIICHHE pacCMaTpUBaeMOi POOIEMBbI;

* [IPOSIBIISATH MOTHUBALIMIO K OyIyliedl mpogeccuoHaIbHOM AESTENBHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonny oOyuenust B 11 knacce mpenMeTHble pe3yJbTaThl Ha YIIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

e IOHUMATH POJIb (U3UKH B IKOHOMHUUYECKOM, TEXHOJIOTHICCKOM, COIMaTbHON
U OTUYECKOU cdepax JesATeILHOCTH YeIOBeKa, POJb U MECTO (PU3HKH B
COBPEMEHHOM HAYYHOUW KapTHUHE MHUPA, POJIb ACTPOHOMUU B MPAKTUYECKOU
JESITEIHbHOCTH YeJIOBEKa M JaJbHEWIIIeM HAayYHO-TEXHUYECKOM Pa3BUTHH,
3HAQYEHUE OIUCATEIIbHOM, CHUCTEeMAaTU3UPYIOIIEeH, OOBSICHUTEIbHOU U
IPOTHOCTUYECKONW (PYHKIIUN (PU3NYECKON TEOPHH — BICKTPOJUHAMUKH,
CIEIUANTbHOW TEOPHUH OTHOCUTEIHHOCTH, KBAHTOBOW (M3HKH, POIb
¢usznueckoir Teopuu B (POPMUPOBAHUM TPEACTABICHUN O (PU3MUECKOU
KapTUHE MHpa, MeCTO (U3UYECKOM KAPTUHBI MHUpA B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYUHbBIX MIPEACTABICHUN O IPUPO/IE;

e PA3NTMYATh YCJIOBUS MPUMEHUMOCTH MOJIENIe (U3UUECKUX TENI U MPOIECCOB
(sIBJIEHUI): OJTHOPOJIHOE DJIEKTPUUYECKOE U OJHOPOJHOE MArHUTHOE MOJIf,
rapMOHMYECKHUE KOJeOaHus, MaTeMaTUYeCKUM MAasITHUK, WIeaJbHbIN
MPY>KUHHBIN MasITHUK, rapMOHUYECKHE BOJIHBI, ujeaabHbIN
KoJie0aTeIbHbIN KOHTYp, TOHKAs JIMH3a, MOJIEJIel aToMa, aTOMHOIO si/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

epazinuaTh yCJIOBHUS (TpaHUIBI, 00JIACTH) NPUMEHUMOCTH (UINUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTIOJIb30BAHUS YaCTHBIX 3aKOHOB;



e AHATM3UPOBATh M OOBSICHATH JJIEKTPOMATHUTHBIC MPOIECCHl M SIBICHUS,
UCTIONB3YySl OCHOBHBIE TIOJIOKECHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHEUUaIbHOW  TEOPUUM  OTHOCUTEIBHOCTM  (3aKOH  COXpaHEHUus
ANIEKTPUYECKOro  3apsiiaa, cuna Awmmepa, cwia JlopeHua, 3akoH
JNEKTPOMAarHUTHOM  WHAYKUMH, npaBwio Jlenma, cBa3p  OJIC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTYJaThl  CHCNHaIbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

 AHATM3UPOBATh U OOBSICHATH KBAHTOBBIC MPOIECCHI M SIBICHUS, HUCIOIB3YS
NOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHA  AJs
dororddexra, mnepBblii U  BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsAJIOBOTO U MAacCOBOTO YHCEN U DHEPTUU B SIEPHBIX PEAKIMIX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

¢ OMIMCHIBATh (DM3MUECKHE TPOILECCHI W SIBJICHUS, HWCIIOJB3Ysl BEIUYHHEIL:
HANPsDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
MOJIsl, PAa3HOCTh TMOTEHIMAIOB, JJIEKTPOABMKYIIAS CHJIA, HHIYKIHS
MarHUTHOTO TIOJII, MAarHUTHBIM MOTOK, cuja AMIepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TIOKOSI CBOOOJHOM 4YAaCTHUIBI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YMCJIO U 3apAll Alipa, SHEPTHsl CBSI3U SIpa;

¢ O0OBSCHATH 0COOCHHOCTHU MPOTEKAHMS bu3uIecKux SIBJICHU ;
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanexTpuueckuit 3pdexr (dhoroaddexr), amppa- u OeTa-pacmaibi
anep, TraMMa-u3iydeHue sjuep, (u3nyecKkue MNPUHIUIBI CHEKTPaIbHOIO
aHanu3a u paboThI Jlazepa;

e OTIPE/ICNIATh HANpaBiICHUE MHIYKIMH MAarHUTHOTO TOJS MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

e CTPOUTH U300paKeHUE, CO3/1aBAEMOE INIOCKHUM 3€PKAJIOM, TOHKOW JTMH30H, U
pPaccUnTHIBATh €T0 XapaKTEPUCTUKH;

 IPUMEHATh OCHOBOIOJIATAIONINE ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBl JJI1 aHauu3a U OOBSICHEHHA (U3NYECKUX TMPOIIECCOB,
MPOUCXOASIINX B 3BE3MAX, B 3BE3AHBIX CHCTEMAX, B MEXKTaJTaKTHUECKON
cpene; ABIKEHUSI HeOECHBIX Tell, IBOJIOLNH 3BE31 U BeeneHHOM;

¢ [IPOBOJINTH  WCCJIEIOBAaHUE 3aBUCUMOCTEH (PU3MYECKMX BEIMYUH C
WCIIOJB30BAaHUEM TPSMBIX HM3MEPEHUH, TPU ITOM KOHCTPYHMPOBATH
YCTaHOBKY, (DUKCHpOBaTh pe3yabTaThl MOJYYEHHOH 3aBUCUMOCTHU



(¢u3nUecKuX BEIMYMH B BHAEC TIPAPUKOB C YYETOM aOCOJIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

¢ [IPOBO/INTh KOCBEHHBIE W3MEPEHUsI (UINYECKUX BEIUYUH, MPH ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;

¢ IPOBO/INTH OMBITH 1O TPOBEPKE MPEIOKESHHON THUMOTE3bI: MJIAaHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

e OTIMICHIBATH METOBI OJTyUYEHUSI HAYYHBIX AaCTPOHOMUYECKIX 3HAHUMH;

e COOMIOATH MpaBMiIa OE30MACHOTO TPyAa MPH MPOBEICHUH HCCICIOBAaHUHN B
pamMkKax  y4yeOHOTO  OKCIIEPHMEHTa,  MpakTHKymMa W ydeOHo-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

epellaTh pacy€THhIC 3aJa4dl C SBHO 3aJaHHOM M HESBHO 3aJIaHHOU
(¢u3nyeckoil MOMENBIO: HAa OCHOBAaHMM AaHAJINW3a YCIOBUS BbIOMpATh
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MHCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJO0B pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM MMEIOLIUXCS JaHHBIX, aHATU3UPOBATh
pe3yabTaThl U KOPPEKTUPOBATH METOJbI PEIICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

e pellIaTh KaYECTBEHHbIE 3a]]aul, TPeOYyIOIINe NPUMEHEHHSI 3HAHUM U3 pa3HbIX
pa3fenoB Kypca (U3MKM, a TakKe HUHTErpalMM 3HAaHUN U3 JIPYrux
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIa: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY PacCy>KIACHHI ¢ OMOPON Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

* ICIIOJIb30BAaTh  TEOPETUYECKUE 3HAHMUA I OOBSICHEHHS OCHOBHBIX
OPUHIUIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONUCTB
U TEXHOJIOTHYECKHUX MPOIECCOB;

e IPUBOJUTH MPUMEPHI BKJIa/a POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

 AHATM3UPOBATh U OIICHUBATH IMOCIEACTBHS OBITOBOM M MPOW3BOJCTBEHHOU
JESTENbHOCTH YENIOBeKa, CBSI3aHHOW ¢ (DM3MUYECKUMHU TMPOIECCAMH, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOTMWA [JI JaJIbHEUIIEr0 pa3BUTUS YEJIOBEUYECKOTO
o011IecTBa;

e IPUMEHATH PA3JMYHbIE CIMOCOOBI paboThl ¢ HMH(OpManuend (PU3HYECKOro
COJICp>)KaHMsI C HCIOJb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TepepabOTKu W NpPEAbsBICHUS y4eOHOW u
HAy4HO-TIOMYJISIPHOW MH(pOpPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALINU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHHKA WH(pOpMaINY;

e IPOSIBIIATH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yYMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  TIporiecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

epaboTaTh B TPyNIE C HCIOJHCHHEM PAa3JIUYHBIX COIHATBHBIX POJICH,
IJIAHUPOBATH PAOOTyY TPYIIIBI, PAIMOHATBLHO PACIPEACISITh JACATEILHOCTh
B HECTAaHJAPTHBIX CUTYyallUsIX, aJ€KBAaTHO OILICHMWBAaTh BKJIAJ KaXKJIOr0 W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

e POSIBIIATH MOTHUBAIIMIO K Oyaymied mpodeccuoHaIbHON IeATeIbHOCTU IO
CIIEUAIBHOCTAM (HU3UKO-TEXHUUECKOTO TTPOQHUIISL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoasubie | IlpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pasznea 1. HAYUYHBINM METO/ ITIO3HAHUS ITIPUPOIbI
11 HayuHnslil MeTO1 MO3HAHUS TPUPO B 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO TENa 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKOW TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. da3oBbie 14 1
nepexoabl
Hroro no paszneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTPUUECKOE TI0JIE 24 1
4.2 I1oCTOSIHHBIN 2NEKTPUUYECKUI TOK 24 1




4.3 Toku B pa3nuyHBIX cpenax 6
Hroro no pazgeny 54
Paszen 5. ®PU3HMUECKHUI MPAKTUKYM
5.1 OuznyecKkuil NpakTUKyM 16 16
Wroro mo pazueny 16
PesepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170 16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pazgen 1. DJIEKTPOANHAMMUKA
11 MaruauTHO€E ToJie 14
1.2 DNeKTpOMarHUTHAs MHAYKLNS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 Mexannyeckue KoyieOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHUs 15
53 MexaHn4yecKue 1 3JeKTpOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

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

4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15

4.2 ®dusznka aroma 5

43 ®du3uKa aTOMHOTO ]Ipa U 3JI€MEHTapHBIX 5

YACTHI]




Hroro no paszgeny

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
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHMSI U OTBITA 15
' JEeSTEeTBbHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpemst 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16







IHOYPOYHOE IINIAHUPOBAHHUE

10 KIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Kontpoasubie | IlpakTnueckue 06pazoBaATENBHbIC
padoTsbI padoThI pecypest
1 ®dusnka — pyHaaMeHTaIbHas Hayka O IPUPOJIE 1
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
uccaenoBaHus GU3NIECKUX SBICHUI
DKCHEPUMEHT U TEOPHS B MPOIIECCE TIO3HAHUS
3 npupoiel. Habmoienne u SKCIiepruMeHT B 1
¢busuke
4 Crioco6n1 m3mMepeHust GU3NIEeCKUX BETUYNH 1
5 AGCOIOTHAS M OTHOCHUTEJIbHAS MOTPEIIHOCTH 1
U3MepeHul PU3NYeCKNX BETUUHUH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢bu3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4HOU KapTUHBI MUPA, B IPAKTUYECKOI
NEeSATEIbHOCTH JIFOIEH
Mexanuueckoe apmxenue. Cucrema oTcyera.
7 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKECHHUSL. 1
[Ipsimas 1 oOpaTHas 3a7]a4u MEXaHUKH
Pannyc-Bexktop MaTepuanbHON TOUKH, €T0
8 MPOEKLIUU Ha OCH KoOpauHaT. TpaekTopus. 1
[Tepememenue. Cxopocts. X npoekuuu Ha
OCH KOOpJIMHAT
9 PaBHOMEpHOE IPAMONIMHEMHOE TBUKEHUE. 1




I'padmueckoe onucanue paBHOMEPHOTO
HpSIMOJII/IHCfIHOFO JABUXKCHUA

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.

10
Pewrenne 3anau
HepaBHomepHoe nBmxeHne. MroHoBeHHast

11 CKOpoCTh. Yckopenue. [IpamoimHaeitnoe
JIB>KEHUE C MOCTOSHHBIM YCKOPEHUEM

12 I'paduueckoe onucanue NpsIMOTUHEHHOTO
JBWKEHUSI C TIOCTOSTHHBIM YCKOPEHUEM
CBoboaHoOe masienre. Y CKopeHue CBOOOTHOTO

13 MaJieHusi. 3aBUCUMOCTh KOOPJIMHAT, CKOPOCTH,
YCKOPEHUS OT BPEMEHU U UX rpaduKu

14 JIBukeHue Tena, OpoIIeHHOTO MO YTIIOM K
TOPU30HTY
KpuBonuneiitHoe npmxeHue. J[BrmxeHue mno

15 OKPYXXHOCTH. YTJIOBas U JIMHEIHAs CKOPOCTb.
[Iepuon u wactora. LleHTpocTpeMHUTENBHOE U
MIOJIHOE YCKOPEHUE

16 KontponsHas padota o teme "Kunemaruka"
[Tepsriif 3akon HptoTona. MHepumanbHbIe

17 cucteMbl oTcuéra. [ [puHIMI OTHOCUTENBHOCTH
lNanunes. HennepuuanbHble CUCTEMBI OTCUETA

18 Cuna. PaBHozelicTByromas cuia. Bropoit
3akoH Herotona. Macca

19 B3aunmonerictue ten. Tperuit 3akon Herotona

20 [Ipuniun cynepno3unuu cuil. Pemenue 3anau
Ha MpuMeHeHue 3akoHoB HproToHa

21 3aKOH BCEMHUPHOI'O TATOTEHUS.




OKBUBaJIEHTHOCTh I'PAaBUTALIMOHHON U
MHEPTHOU Macchl

Cuna TSKeCTH U yCKOPEHUE CBOOOIHOTO

22
NaJeHUs
JIBrkeHue HeOECHBIX TN U MX

23 HCKYCCTBEHHBIX CITYTHUKOB. [lepBas
KOCMHUYecKasi CKOpocTb. 3akoHbl Keruiepa

24 Cuna ynpyrocru. 3akoH 'yka. Bec tena
Cuna tpenust. [Ipupoaa v BUIIbI CUIT TPEHUS.

25 JIBuKeHHe B KUAKOCTU U raze ¢ y4ETOM CHIIbI
COTIPOTHBIIEHUS CPE/IbI

26 Hasnenue. ['mapocrarnyeckoe JaBiICHHE.
Cuna Apxumena

97 AGcomroTHO TBepaoe Teno. [loctynarenbHoe u
BpallaTeabHOE JBM)KEHHUE TBEPIOTO Tema

08 MoOMEHT cuiIbl OTHOCUTENIEHO OCH BPAIICHHUSI.
[Inevo cuiel
CrnosxeHue cull, IPUIOKEHHBIX K TBEPIOMY

29 teny. LleHTp Tsbkectu Tena. Y ciaoBus
paBHOBECHS TBEpJOro Tejia. Buubsl paBHOBECHS

30 Pemtenue 3amay

31 KonTtponbHas padora o teme "J[mHamuka.
Cratuka TBepnoro rtena'"
NmMnynbc MaTepuanbHOW TOUYKH, CUCTEMBI

39 MaTepHaIbHBIX TOYEK. LIeHTp Macc cuctemsl
MaTepHaIbHBIX TOYEK. Teopema 0 IBUKEHUU
LIEHTPa Macc

33 NmMnynbe cuiibl 1 M3MEHEHUE UMITYJIbCa Tea.




3aKoH coXpaHeHus umiysibca. PeaktuBHOe
JBUKECHHE

34

MoOMEHT nMITyJIbca MAaTEpPUAILHON TOYKH.
[IpencraBnenue 0 COXpaHEHUH MOMEHTA
HMITyJIbCa B LEHTPAIbHBIX MOJISIX

35

Pemenne 3amau

36

Pabota cuibl Ha MaJlOM U Ha KOHEYHOM
nepemenienun. ['papuueckoe npeacraBieHne
paboThl cuibl. MOIIIHOCTD CHJTBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOW SHEPTUU
MaTepUaIbHON TOUKH

38

[ToTeHnManpHbIe U HEMOTEHIIUAIbHBIE CHUJIBL.
[TorenumansHas 3Heprus. Bropas
KOCMHUYecKasi CKOPOCTb

39

Tpetbsa kocMuyeckasi ckopocTb. CBsi3b pabOTHI
HEMOTEHLUAJIbHBIX CUJI C U3MEHEHUEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH
COXPaHEHHUS MEXaHUYECKOM HEepPTun

40

Ypyrue u Heynpyrue CTOJIKHOBEHUS.
VYpaBuenue bepuymnnu st uaeanbHOU
JKUJIKOCTH

41

KonTposnpHast paboTa o Teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"

42

PasButue npeacraBieHuil 0 NpUpoJIe TEIIOTHI.
Ocunosuble nosnoxenns MKT. uddysus.
BpoyHoBcKoe 1BHXKeHNE

43

CTpOeHI/IC Ta3006pa3HLIX, KUAKHUX U TBEPABIX




TeJl. XapakTep ABUKEHUS U B3aUMOICHCTBUSA
YacTHIl BEIECTBA

Macca u pazMepsl MOJIEKYJT (AaTOMOB).

44 KonuuectBo BemiectBa. [locrosnnas ABoraapo

45 Temneparypa. TeroBoe paBHoBecue. [lIkana
Henscus

46 Pemenue 3amau

47 W neanpuerii ra3. I'a30BEIe 3aKOHBI

48 VYpaBuenue MenaeneeBa-Knanelpona.
Pemenue 3agau

49 AOcosroTHas TemriepaTtypa. 3akoH JlaapToHa

50 W3omporeccsl B uaeaqbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BEILlECTBA

51 I'padmueckoe npeacraBiaeHe U30MPOLIECCOB:
M30TEpMa, U30X0pa, n306apa

52 OcHoBHoe ypaBHeHne MKT

53 Pemtenue 3amay
CBs13b aOCOJTIOTHOM TEeMIIEPaTypPhI

54 TEPMOIUHAMHYECKON CHCTEMBI CO CpeHEeM
KMHETUYECKOM 3Hepruei mocTynareabHoro
TEIUIOBOTO JIBHKEHUS €€ 4acTHIl

55 O06o001eHre u cucTeMaTu3alus 3HaHu| 10
teMe "OcHoBbl MKT"

56 KonTtponsHas padora o teme "OcnoBsl MKT"
TepmoanHaMmuueckas cucteMa. 3aJlaHue

57 BHEIIHUX ycrnoBui st T/l cucreMsl.

Buemnne 1 BHyTpeHHUE NTapaMeTpBl.
ITapamerpsl T/I cuctemsl Kak cpeHue




3HAUEHUS BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

58

HyneBoe Havano TepMOIMHAMUKH.
CamonpowusBosnbHas penakcaius T[] cuctemsr
K TEILUIOBOMY PaBHOBECHIO

59

Moienp uieanbHOro ra3a B TepMOIMHAMUKE.
VYcnoBust (pUMEHUMOCTH 3TON MOJEIH

60

VYpaBHenne MeHneneeBa-Kianelipona u
BBIpaKEHUE /I BHYTPEHHEN SHEPrUun

61

BeIpaxenue 11 BHyTpEeHHEN SHEPTUH
OJIHOATOMHOTO HJICAJIBHOT'O Ta3a.
KBasucrarnueckue u HeCTaTU4ECKUE
IIPOLIECCHI

62

DneMeHTapHas paboTa B TEPMOIMHAMHKE.
Brruucnenue paboTsl o rpaduky mpoiecca Ha
pV-nuarpamme

63

Temnonepenayua kak croco0 N3MEHEHUS
BHyTpeHHe# 3Heprun T[] cuctemsr 6e3
COBEPIICHHS pabOTHI

64

KOHBGKL{I/IH, TCIUIONPOBOAHOCTD, U3JIYYCHHUC

65

KommuectBo Temiorsl. TemnoéMKoCTh Teaa.
YaenbHas u MOJIApHas TEIIOEMKOCTHU
BEIIIECTBA. Y AeJIbHas TEIIoTa CropaHusa
TOIIIIMBa

66

Pacuér xonuuecTBa TEIIOTHI ITpU
TeIionepeaaye

67

[onsitue 06 aguabarnom nporecce. [lepBoiit
3aKOH TEPMOIUHAMUKHI




KommuecTBo TernoTsl 1 paboTa Kak MephbI

68 W3MEHEHUA BHYTpeHHEN sHepruun TJ] cucremsl
BTtopoii 3akoH TepMOAMHAMUKY IS

69 PaBHOBECHBIX M HEPABHOBECHBIX MIPOIIECCOB.
HeobOpaTumMocTh IpHPOTHBIX TIPOIECCOB

70 [Tpuniumer geictBus TermnoBbix MamuH. KIT{

71 MakcumanbHoe 3Hauenue KII. [ukn Kapuo

72 Pemenne 3amau
DKOJIOTUYECKHE aCIEKThI UCITOJIb30BaHU

73 TEIJIOBBIX JABUTATENEN. TernoBoe 3arpsa3HeHue
OKpYKarollen cpeibl

74 Pemenue 3agau

75 O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
teme "Tepmonunamuka. TenaoBeie MaliMHb"

76 KonTtponsHas padoTa o reme
"Tepmoannamuka. TernaoBbie MalliuHb"
[TapooOpazoBanue u koHeHcanus. Mcmapenue

77 U KANEeHue. Y aelibHas TeIUioTa
napooOpa3oBaHHs
HacepimmenHbie 1 HEHACHIIICHHBIC MTAPBI.
KauecTBeHHas 3aBUCUMOCTD INIOTHOCTH U
JABJICHUST HACBHIIIICHHOTO MMapa OT

78 TeMIIepaTyphbl, UX HE3aBUCUMOCTb OT 00BbEMa
HAaCBIIIEHHOTO Napa. 3aBUCUMOCTh
TEMIEPATypPhbl KHTIEHUS OT JaBIICHUS B
KHIKOCTH

79 BrnaxxHocTh Bo3yxa. AGCONMIOTHAS U

OTHOCHUTCJIbHAsA BJIA)XHOCTb




80

Pemenue 3amau

Tsépnoe teno. Kpucrammyeckue u amopdHsie

81 Tena. AHU30TPOIHS CBOWCTB KPUCTAIIIIOB

82 [InaBnenue u KpucrauM3anus. Y aeibHas
TeruoTa TuiaBieHus. Cyonmumanus
Hedbopmaruu TBEpAOTO Tena. PacTskenue u

83 cxkarue. Casur. Moayns FOnra. Tpenen
yapyrux nedopmaruii
TennoBoe paciMpeHne KUIKOCTeH U TBEPABIX

84 TeJ. AHTApMOHHU3M TEIUIOBBIX KOJICOaHMI
YaCTHI] BEIECTBA

85 [IpeoOpa3zoBanue sHepruu B GazoBbIX
nepexoiax

86 VYpaBHeHuUe TEII0OBOro OanaHca

87 Pemtenue 3amay
[ToBepxHocTHOE HaTsKeHue. Kanmsipaobie

88 siBieHUs. J[aBieHue 1Moy MCKPUBIICHHOM
MOBEPXHOCTHIO JkuaKocTH. Popmyna Jlamnaca
O06o001eHne u cucTeMaTu3alus 3HaHu| 10

89 TeMme "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble Iepexoabl"

90 KontponbHas padoTa o Teme "ArperaTHbie
cocTOsiHUS BenecTBa. Pa3zoBbie nepexoas”
DnekTpu3anus Tei U €€ MpOosIBICHUS.

91 Onektpuyeckuid 3apsa. [[Ba Buna
ANEKTPUUECKUX 3apsaoB. [IpoBogHuKH,
TUDIEKTPUKU U TIOTYIIPOBOJHUKU

92 DNeMEHTapHBIN 2JIEKTPUUYECKUN 3apsia. 3aKOH




COXPAaHCHUA SJICKTPHUICCKOI'O 3apsaia

B3anmopericteue 3apsnoB. TodeuHble 3apsibl.

9 3akon Kymnona

94 Pemenue 3amau

95 Dnekrpuyeckoe nose. Ero neiictBue Ha
AIIEKTPUUYECKHE 3aPSi/IbI
Hanpsok€HHOCTD AIIEKTPUYECKOTO TOJISL.

96 [IpoOnelif 3apsa. JIlunun HanpsHKEHHOCTH
aneKkTprdeckoro noist. OJHOpo HOE
AIIEKTPUUYECKOE TI0JIE

97 [ToTeHIMaTFHOCTH 3JEKTPOCTATHIECKOTO
noJisi. Pa3HOCTh MOTEHINANIOB 1 HANIPSDKEHHUE
[loteHumanpHas sHEprus 3apsaa B

98 ANeKTpOoCcTaTuUecKoM moJe. [lorenmnman
IEKTPOCTATUYECKOTO TOJIS

99 CBs3b HANPSDKEHHOCTH MOJIS U Pa3HOCTH
MOTEHIUAJIOB JUIs 3JIEKTPOCTATUYECKOTO M0JIs

100 [IpuHLMD cynepno3ULUK JIEKTPUIECKUX
nojiei

101 Pemtenue 3amay

102 [Tone Toueunoro 3apsna. [Tone paBHOMEpHO
3apsHKEHHON cepsl
[Tone paBHOMEPHO 3apsKEHHOTO MO 00BEMY

103 mapa. Ilone paBHOMEPHO 3apsKEHHOM
0ECKOHEUHOM MI0CKOCTH

104 [IpoBOAHUKH B 3JEKTPOCTATHUECKOM IIOJIE.
YcnoBue paBHOBeCHS 3apsioB

105 JIMBIEKTPUKHU U TOTYIPOBOJHHUKY B




QJICKTPOCTATUYCCKOM IT10JIC

Konpnencarop. D1nekTpoéMKOCTh

106 KOHJICHCATOPa. DIEKTPOEMKOCTH TUIOCKOTO
KOHJIEHCaTopa

107 [TapannenpHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnegoBaTenpbHOE COSIMHCHIE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHJEHCAaTopa

110 Pemrenue 3amay

111 JIBMKEHHE 3apsyKEHHOM 4acTUIBI B
OJIHOPOJTHOM DJICKTPUUECKOM TI0JIe

112 Pemtenue 3amay

113 O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
Teme "DnekTpudeckoe mnoie"

114 KonTtponsHas padoTa o Teme
"Dnekrpuueckoe noie"
Cuna Toka. IlocTosHHBIN TOK. Y CIIOBUS

115 CYIIIECTBOBAHUS TTOCTOSTHHOTO JICKTPUIECKOTO
TOKAa

116 Hcrounuku toka. Hanpsbxenue u 3/1C

117 3akoH OMa Ui ydacTKa Henu. DJIeKTPUUECKOe
COTIIPOTHBIICHUE
3aBUCHUMOCTh COMTPOTUBIIEHUS] OJTHOPOJIHOTO

118 MIPOBOJIHHMKA OT €r0 JJUHBI U IUIONIA N
MOTIEPEYHOTO CEYCHHUS

119 VYaenpHOE COMPOTUBIICHHUE BEIIECTBA.

Pemenue 3amau




120 [TocnenoBarenbHOE, MapaieibHOE,
CMEIIaHHOE COEIMHEHUE MTPOBOIHUKOB
121 Pacuér pa3BeTBIEHHBIX JIEKTPUUYECKUX LIETIEH.
[IpaBuna Kupxroda
122 Pemenne 3amau
123 PaboTa anexTpuueckoro Toka. 3akoH oy
—Jlenma
124 Pemenne 3amau
125 MOoNTHOCTB JEKTPUIECKOTO ToKa. TerutoBast
MOIITHOCTb, BBIJIEIsIEMasi Ha PE3UCTOPE
126 Pemrenue 3amay
127 OJIC u BHyTpEeHHEE CONTPOTUBIICHUE
HCTOYHHKA TOKA
128 3akon OMa 11 OJTHOM (3aMKHYTOM )
AIEKTPUYECKOU LIEeTTH
129 Pemtenue 3amay 1
130 MOoOIIHOCTh HCTOYHHKA TOKA 1
131 KopoTkoe 3ambikanmne 1
132 KonneHcarop B 11enu OCTOSIHHOTO TOKa 1
133 Pemtenue 3amay 1
134 Permrenue 3amau mo reme "IlocToSIHHBIN
ANEKTPUUECKUH TOK"
135 Pemenne 3amad o Teme "IlocTosTHHBIN
ANEKTPUUECKUH TOK"
136 Pemenne 3amad o teme "IlocTosTHHBIN
ANEKTPUYECKUH TOK"
137 O00011IeHIE U cCUCTEMATHU3AIMS 3HAHUH 110




teme "[1oCTOSsIHHBIN AIIeKTpUYECKUi TOK"

138

KonTtponsHas padora o Teme "TlocTossHHBIN
ANEKTPUUECKUH TOK"

139

DNeKTpuYecKast IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUYECKUI TOK B METAJLIAX.
CBepXnpoBOIMMOCTb

140

DneKTpUUYeCKUi TOK B PaCTBOPAxX U pacIjiaBax
ANEKTPOJIUTOB. 3akoHbl Dapajnes s
UIEKTPOIIH3a

141

DJIEKTpUYECKH TOK B razax. [lnazma

142

DIeKTpUYECKHU TOK B BakyyMe. BakyymHbie
puOOPHI

143

DJIEKTPUYECKHI TOK B MOJYIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

du3nyecKkui mpakTuKkyM 1o teme "M3mepenne
CHWJIBI TOKA U HAIIPSDKEHUS B IIETH
MIOCTOSIHHOTO TOKa MPH IMOMOIIY aHAJIOTOBBIX U
U (POBBIX U3MEPUTEIIHHBIX TPUOOPOB" WK
"3HaKoMCTBO ¢ IIU(POBOIL 1abopaTopuei mo
¢uzuke. [Ipumeps! u3mepenus Gpu3ndIecKux
BEJTUYMH MIPH MOMOIIY KOMITBIOTEPHBIX
TATYUKOB"

146

@uznyeckuil NpakTukyM 1o teme "M3ydyenne
HEPAaBHOMEPHOTO ABWKEHUSA C LENbIO
OTIpEENIEHUsI MTHOBEHHOM ckopocT"

147

duznyeckuil NpakTukyM 1o teme "M3mepenue
YCKOPEHHMS IIPU NIPSIMOJIUHENHOM
PaBHOYCKOPEHHOM JIBHJKEHHUH 110 HAKIIOHHOM




mwirockocti" win "MccnenoBanne 3aBUCUMOCTH
IyTH OT BPEMEHHU IIPU PABHOYCKOPEHHOM
IBIOKEeHUN"

148

®uznyeckuil npakTukym o teme "M3mepenue
YCKOpEHUs CBOOOHOTO TaICHUA" HITH
"N3ydyeHue IBUKEHUS Tea, OpOIIEHHOTO
TOPU30HTAJIBHO"

149

duznyeckuil npakTukym no reme "M3ydenue
JIBUKEHMS T€JIa 110 OKPYKHOCTH C ITOCTOSIHHOM
10 MOAYJIIO CKopocThr0" min "HccnenoBanue
3aBUCHUMOCTH Tepro/ia oOpalieHus
KOHUYECKOT0 MasgTHUKA OT €ro mapaMmeTpoB"

150

du3nyecKkuil mpakTuKyM 1o teme "M3mepenne
PaBHOJEHCTBYIOIICH CUJIBI IPU ABUKECHUHU
OpycKa 1o HaKJIOHHOW TUIOCKOCTH" WITH
"IIpoBepka runoTe3bl 0 HE3aBUCUMOCTH
BpEMEHHU JIBIKEHUS OpyCcKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 33/IaHHOE PACCTOSIHUE OT €ro
Macchl"

151

Ou3nyecKuil MPakTUKyM 10 TEME
"HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH,
BO3HUKAIOIINX B MPYKUHE U PE3HHOBOM
obpaste, ot ux aedopmarun” win "M3yyenue
JBHKCHUS CUCTEMBI T€JI, CBA3aHHBIX HUTHIO,
MepPeKUHYTOH uepe3 JNErkuit 610K"

152

duznyeckuil NpakTukym 1o teme "M3mepenue
Kod(ppUIIMEeHTa TPEHHUs IO BEIMYUHE YTIIOBOTO
koapuuuenta 3asucumoctu Frp(N)" niu
"HccnenoBanue IBUKEHUS OpycKa 1o




HAKJIOHHOM MJIOCKOCTH C IEPEMEHHBIM
koapuurenToM Tpenus" wiun "U3ydenue
JBUKEHUS Tpy3a Ha Baly C TpeHUEM"

153

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HNccnenoBanue ycioBHi paBHOBECHS
TBEP/OTO TeJla, UMEIOIIET0 OCh BpaleHHs "
nin "KoHCcTpynpoBaHue KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOWYMBOCTH TBEPOTO TeJa, UMEIOILIETO
IJI0I[ab ONOPHI"

154

®usnueckuil NpakTUKyM 1o reme "M3mepenue
HMITYJIbCA TeJIa [0 TOPMO3HOMY ITyTH" WIIH
"M3mepeHue CUiibl TSITH, CKOPOCTH MOJIETH
AIEKTPOMOOUJIS ¥ MOIITHOCTH CHJIBI TATH' WITN
"CpaBHEHUE U3MEHEHUSI UMITYJIbCA TEJIA C
uMnyabcoM cuibl" unu "HcecnenoBanue
COXpaHEHUsl UMITYJIbCA IIPH YIPYTOM
B3aumoaeicteun" uiu "M3mepenue
KMHETUYECKOM YHEPTUU TeJA 10 TOPMO3HOMY

n

yTH

155

®usnueckuil NpakTUKyM 1o teme "M3yuenue
H30TEPMHUUECKOrO Ipolecca (PeKOMEHJ0BaHO
HCIIOJIb30BaHKUE U(PPOBOH JabopaTopun)" uiu
"N3y4ueHne U30X0pHOTo npouecca’ Uiu
"N3yuenue n3ob6apHoro mnpouecca’ uiu
"[IpoBepka ypaBHEHUs COCTOSHUA"

156

duznyeckuil NpakTukyM 1o teme "M3mepenne
yaenbHOU TeroémkocT" uimm "MccnenoBanue
rpoiiecca OCTHIBAHUS BEIlleCTBA" WU




"UccnenmoBanue annadaTHOro mnpoiecca’ wuim
"N3yueHne B3auMOCBSI3U SJHEPTUU
MEXMOJIEKYJISIPHOTO B3aUMOJICHCTBUS
TEMIIEPATYPbl KUIIEHUS KUIKOCTEN"

157

®uznyeckuil NpakTukyMm no teme "M3ydyenue
3aKOHOMEPHOCTEHN HCTIapeHUs JKUAKOCTEeNH"
nin "M3mepenue yaeabHOM TerIoThl
1aBieHus abpaa" uinu "M3ydyeHre cBONCTB
HachlIeHHBIX MapoB" nin "M3mepenue
a0COTIOTHON BJIQXKHOCTH BO3/1yXa M OLIEHKA
Macchl IapoB B oMmenieHnn". izmepenne
ko3 urmenTa moBEpXHOCTHOTO HATSIKEHUS

158

DU3NYECKUH TPAKTUKYM 10 TEME
"Habnroienne mpeBparieHust SHEPTruu
3apsHKEHHOTO KOHAEHCATOPa B SHEPTHIO
u3nydeHus ceeroaunona’ wim "M3yyenue
MIPOTEKaHUsI TOKA B IEMH, COIeprKaleit
KoHAeHcaTop" win "Pacnpenenenre pa3HOCTH
MOTEHITNAJIOB (HAIPSDKEHHMS) TIPU
MOCJIEIOBATEILHOM COCIMHEHUU
KOHJEHCATOPOB"

159

Ou3nyecKuil MPakTUKyM IO TEME
"UccnenoBanue CMEIAHHOTO COETUHEHUS
pesucropoB"” nnu "M3MepeHue yneiapbHOro
CONPOTHUBIICHHUS MPOBOJHUKOB" UITN
"ccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsHKEHU JU1s1 JIaMIIbl HaKaJIuBaHUs"

160

Du3N4EeCKUN PAKTUKYM I10 TEME
"Hab6monenue >nexrponuza’ wiu "U3mepenue




3apsia OJHOBAJICHTHOTO HOHA" WIH
"HccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOPE3UCTOPA OT TEMIEPATYPhI" UIN
"CHsITHE BOJIBT-aMIIEPHON XapaKTEPUCTUKU
aona’

161

Pesepsubiit ypok. O60011eHNE 1
CUCTEeMAaTH3aI¥sl 3HAHWIA 110 TeMe
"KunemaTtuka"

162

PesepBubIit ypok. O60011eHNE 1
cucTeMaTu3anus 3Hanui 1mo teme "J[uaamuka"

163

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3Haguil mo teme "CraThka
TBEpAOTO Tena"

164

Peseprubiit ypok. O6001IeHNE 1
cUcTeMaTu3alus 3HaHui 1o TeMe "3aKOHEI
COXpaHEHUA B MexaHUKe"

165

PeseprubIit ypok. O6001IeHNE 1
cucrTeMatu3anys 3Hadui mo reMe "OCHOBEI
MOJIEKYJISIPHOKUHETUYECKON Teopun"

166

PesepBHrlit ypok. O60011eHNE U
CHCTEMATHU3aIUs 3HAHUH 10 TEME
"Tepmoannamuka. TenaoBbie MalvHb!"

167

PezepBHblit ypok. O0oO1IEHNE U
CHCTEMAaTU3alMs 3HaHUH 10 TeMe
"ArperatHbie cOCTOSIHUS BenliecTBa. Da3zoBbie
nepexonpr”

168

PesepBHriit ypok. O600IIeHNE U
crcTeMaTH3allHs 3HAaHUI 10 TeMe




"OnexTpuueckoe mnojue"

PesepBHeIit ypok. O600IICHNE 1

169 CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe 1
"IloCTOSIHHBIN 37eKTpUUYECKU TOK"
PesepBHeIii ypok. O600IICHNE 1
170 cucTeMaruzanus 3HaHui mo teme "Toku B 1
pasnuyHbIX cpenax”
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
Ne undposbie
w/n Tema ypoka Beero Konrpoasubie | IlpakTuueckue 06pazoBaATENBHbIC
padoThbI padoThbI pecypest
B3aumoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJTHUKOB C TOKOM. MarHutHoe mozJie. 1
I'unore3a Ammnepa
Bekrop marautHON mHAyKIuu. [puHmn
2 CYNEPHO3UIMA MATHUTHBIX NoJied. JInnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ noJie TPOBOJHUKA C TOKOM. OIBIT 1
Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenue 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBIOKEHHE 3apsOKCHHON YacTHIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pa6ora cunel Jlopenia
10 Pemenue 3amau
1 MarsuTHO€ 1oJie B BEILIECTBE. 1
deppoMarHeTuky, napa- U 1MaMarHeTUuKu
12 OcHoBHBIE CBOMCTBa (PepPOMArHETUKOB. 1

[Tpumenenue hpeppoMarHeTHKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenue 3agau mo reme "MaruuTtHoe mose"

15 SIBNCHHE AIEKTPOMArHUTHOW WHTYKIIHH. 1
[ToTok BekTOpa MarHUTHOM MHIAYKLIMHU

16 OC unaykuuu 1

17 3aKO0H 3JIEKTPOMArHUTHON WHTyKITHH 1
®dapanes

18 Buxpesoe anexrpuueckoe nojue. Toku dyko 1

19 O/JIC nHAYKINH B ABMOXKYIIUXCS IPOBOJHUKAX 1

20 Pemienne 3amau 1

21 IMpaswuiio Jlenra 1

99 NupyktuBHOCTH. Karyiika MHIYKTUBHOCTH B 1
L[ENU TIOCTOSTHHOTO TOKa

23 SBnenne camounaykiuu. IJ1C 1
CaMOMHTyKIIUU

24 DHeprus MarHUTHOTO TOJISl KATYLIKU C TOKOM. 1
DNeKTpOMarHUTHOE MOJie

25 Pemtenue 3amay 1

26 O06o001eHre U cucTeMaTu3alus 3HaHU| 10 1
Teme "DIeKTpoIuHaMuKa"

97 KonTtponbHas pabora o teme 1
"OnexTpoauHamuka'

08 KonebarenbHas cucrema. CBOOOJHBIE 1
kosnebanus. ['apMoHnUYecKkue KoneOaHus

29 Kunemarnyeckoe 1 JUHAMHYECKOE OMMCAHUE 1
KoJeOaTebHBIX TBUKEHUI

30 OHepreTudeckoe onvcanue. BeiBox 1




JMHAMHYECKOTO OIMCAHUS TAPMOHUYECKUX
KoJIe0aHUH U3 UX PHEPTEeTHUECKOTO U
KMHEMAaTUYECKOTO OMUCAHUS

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

32 MaTeMaTH4eckoro mastHuka. [lepuos
CBOOOJHBIX KOJICOAHUN IPY’KUHHOTO
MasiTHUKA

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kosebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koudepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTPYMEHTax"

37 O6001eHre u cucTeMaTu3alus 3HaHu| 10
teme "MexaHuuyeckue KoyuebaHus"

38 DNeKTPOMAarHUTHbIE KOJICOaHHUS.
KonebarenbHbli KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTYIbI

39 3apsia KOHJIEHCATOpa C aMIUTUTYAON CHIIbI
TOKa B K0JIeOaTeIbHOM KOHTYpE

40 3aKOH COXpaHEHUs YHEPTUU B UJI€ATTbHOM
KoJiebaTeTbHOM KOHTYpE
3aryxaromue 3eKTPOMarHuTHbIE KOJIeOaHusl.

41 BrIHyKIeHHBIE 2JIEKTPOMAarHUTHBIE
KoJebaHus

42 IIepemeHHBIH TOK. Pe3ucTop U KOHAEHCATOP B




enu nNnepeMEHHOro ToOKa

KaTYHIKa HHAYKTHBHOCTH B LICIIN

43 MIEPEMEHHOTO TOKa

44 3akon OMa JyIst SJIEKTPUUYECKOM 1enn
MIEPEeMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEEC 3HAUCHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuvecko memnu

47 Pemenue 3agau
Wneanpubiif Tpanchopmatop. Ilponssoactso,

48 repeaada u moTpedaeHue AIeKTPUIECKON
SHEpPruu
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 aneKTpo3Hepruu. KynbTypa HCob30BaHuUs
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O06o001eHne u cucTeMaTu3alus 3HaHu| 10
Teme "DIeKTpoOMarHuTHbIE KosieOanus"

53 MexaHn4yecKue BOJIHBL. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBoiicTBa MEXaHMYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3ByKa

56 Wndpas3syk u ynapTpassyk. lllymosoe
3arpsi3HEHUE OKPYKaIOIIEH cpeibl

57 Pewrenue 3agau




58

BHGKTpOMaFHI/ITHBIe BOJIHBI. I/ISJIY'-IGHI/IG
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTpOMarHuTHbIX BoJH. CBoiicTBa
AJIEKTPOMArHUTHBIX BOJIH

60

[IIkaJia 37€KTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3EKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY

61

[TpuHUIUIIBI PaTUOCBS3U U TEICBUACHHUS.
Paanonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

KontponpHas padota o teme "Konebanus u
BOJIHBI"

63

Cger. 3aKOH NPSIMOJIMHEWHOTO
pacnpocTpaHeHus CBeTa

64

Pemenue 3a1ay Ha MpUMEHEHHE 3aKOHA
MPSIMOJIMHEIHOTO PacpoCTpaHEHHsI CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTesb MPETOMIICHHSL.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yrol MOJHOTO BHYTPEHHET O
OTpPAKEHUS

67

Pemenne 3amaq Ha MMPUMCHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yder B mpusMe. Jlucnepceus cBera.
CoxHbIN cocTaB Oenoro ceera. Llper

69

JIMH3EL (DOKYCHOG PaCCTOAHHUEC U ONITUYCCKAs




cuJjia JIMH3bI

[TocTpoenue n300pakeHUH B TUH3AX U UX

70 CUCTEMax. YBEJIMYECHUE JINH3bI
Pemenue 3agau Ha nocTpoeHue

71 M300paKeHM, OJTYyIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 kak ontuyeckas cucreMa

73 Pemenwue 3amau. [Ipenens mpuMEeHHMOCTH
reoOMEeTPUYECKON ONTUKHI

74 CKOpOCTh CBETA U METO/IBI €€ U3MEPEHUS

75 Hucnepcus ceta

76 Hurepdepennus creta

77 KorepeHTHbIE ICTOUHUKH. Y CIIOBHS
HaO0JI0IEHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOII0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemtenue 3amay

83 [Tonepeunocts cBeTOBBIX BOJH. [lonspuzanus
cBeTa

84 Pemenue 3amau

85 CBeToBBIE SIBIIEHUS B IPUPOJIE

86 O06o0011eHre U cucTeMaTu3alus 3HaHU| 110
teme "OnTuka"

87 KonTtponeHast padota no teme «OnTHKa»




['paHu1IBI IPUMEHUMOCTH KIACCUYECKON

88 MEXaHUKH. 3aKOHBI 3JIEKTPOIMHAMUKH U 1
MPUHIUT OTHOCUTEIBHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIIEHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[IpeobpazoBanus Jlopenma. Ycnosue

90 npudMHHOCTH. OTHOCHUTENBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMeUICHHUE BPEMEHH U
COKpAIIIEHUE JUTHHBI

01 OHeprus ¥ UMITYJIbC PEISTUBACTCKON 1
JaCTHUIIBI

92 CBs3b MaccChl € SHEPTUEH U UMITYJIbCOM 1
PETMATUBUCTCKON YaCTHUIIbI. DHEPTUs TOKOS

93 PaBHOBecHOE TETUIOBOE M3TyUEHUE 1

94 3akoH cMelenus Buna 1

95 I'unoresa M. Ilnanka o kBanTax. ®OTOHBI 1

96 DHeprus ¥ UMIyJasc HoToHa 1

97 ®ororddext. OnbiTel A. I'. CToneTosa. 1
3akonbl pororddekTa

98 VYpaBHenue DitHiTeitHa 1715 PoTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JHasnenue cera. OnbiTel [1. H. JlebeneBa

100 BosHoBBIE CBOICTBA YacTHIL
Bounsb! ne bpoinsa. Jlnuna BosiHbI e bpoiins

101 U pa3Mepbl 00J1aCTH JOKaIU3aluu 1
JBUKYIIEHCS YaCTUIIBI

102 KopnyckynspHO-BOJIHOBON Ayalln3m 1




103

Judpaxiys 377€eKTPOHOB Ha KPUCTAJIIAX

Crnenuduka u3MepeHuii B MUKPOMHPE.

104 CooTHollIeHHs HEOTIpeACTIEHHOCTEN
Ieiizenbepra

105 Pemenue rpaduueckux 3amad

106 Pemenue pacu€éTHBIX 3a1a9

107 KontponbHas padoTa mo Temam: "OCHOBBI
CTQ", "KoprycKyisipHO-BOJIHOBOM Jyanu3m"

108 OMBITHI 1O UCCIICOBAHHUIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopaa

109 [Toctymnarer bopa

110 Buppsl cnektpoB. CrieKTp YpOBHEU SHEPTUU
aToMa BOAOpoa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YHMCIIO spa.
H3otonsl. PainoakTMBHOCTH
3aKkoH paJMoakTUBHOro pacrnana. CBoiicTBa

114 MOHHU3UPYIOIIETO u3IydeHus. Biusnue
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie
cuibl. Jledext maccel aapa. SnepHbie

115 peakuuu. SnepHble peakTopsl. [IpoGnemMsr

YIIPaBJIACMOTO TCPMOAACPHOTO CUHTC34a.
OKOJIOTUYECKHE aCIICKTHI pa3BUTHUA HI[CpHOﬁ




SHEPTreTUKHU

MeTo1bl perucTpalnuy U UCCaea0BaHUs
3JIEMEHTApHbIX yacTull. @yHaMEHTaJIbHbIE
116 B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Moenu. KBapk-IiitooHHast MOJIENb aIpOHOB

®dusuka 3a npenesnamu CTaHIapTHON MOJEIH.
117 TéMmHasa Marepust U TEMHAsI SQHEPTUSL.
EnuncTBO (hmznueckoil KapTUHBI MUpa

118 Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE

aCTPOHOMHH

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

119

CoBpeMeHHbIE ONTHYECKHE TEIESCKOTIHI,
120 paaroTeNIecKonbl, BHeaTMOCchepHas
aCTPOHOMHS

121 Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKue
3BE3/IBI, IUTAHETHI, UX BUAUMOE IBIIKEHUE

Conueunas cucrema. Connite. Conneunas
122 aKTUBHOCTbh. McTounuk snepruu CosHua u
3BE3N

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH.
123 Jlnarpamma "creKTpaabHbIA KJIACC —
CBETUMOCTH"

124 3Be3/pI TIIaBHOM MOCIEN0BATEILHOCTH

125 Buytpennee crpoenue 38€31. CoBpeMeEHHbIE




MPEJCTABICHUS O MPOUCXOKICHUH U
spostroru CoJTHIA U 3BE3/. DTallbl )KU3HUA
3BE3]

126

Muneunsbiii [Iyte — Hama ["anaktuka. Tumbl
rajakTuk. YEpHsbIe ABIPHI B AIpax rajlaKTUK

127

Bcenennas. Pacumpenne Beenennoil. 3akon
Xab06mna. Teopust bonbiioro B3peiBa.
PenukToBO€ H3MydeHNE

128

Macmrabnas ctpykrypa Beenennoii.
MeraranakTuka

129

Hepeménnsie mpo0OiieMbl aCTpOHOMUHT

130

Pu3NYeCcKUil IPAKTUKYM I10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
nocTosHHEIX MarauToB" mwin "UccienoBanue
CBOMWCTB (heppOMArHETHKOB" HIIN
"UccneqoBanue AeHCTBUS IIOCTOSIHHOTO
Mar"HuTa Ha paMKy ¢ TOKOM"

131

DuU3NYECKUH TPAKTUKYM 10 TEME
"Uzmepenue cuinbl Amnepa" uinu "U3yuenue
3aBUCUMOCTHU CHJIbI AMIIEpa OT CHJIbI TOKA"
nny "OnpeneneHne MarHUTHOM UHIYKIMY Ha
OCHOBE U3MepeHus cuibl Ammepa"

132

DuU3NYEeCKUH IPAKTUKYM I10 TEME
"UccnenoBanue sIBICHUS 3JIEKTPOMArHUTHOM
uHayknuu'" win "OnpeaeneHue NHIYKIUU
BUXPEBOI'O MarHUTHOTO MOJs"

133

Du3N4EeCKUN IPAKTUKYM I10 TEME
"UccnenoBanue sBICHUS CAMOUHAYKIUA"




i "COopKa MOJIENH AIIEKTPOMArHUTHOTO
reHeparopa"

134

Pu3NYEeCKU IPAKTUKYM 110 TEME
"U3mepenue nepuojia CBOOOIHBIX KoJieOaHU
HUTSHOTO U MPY>KUHHOI'O MasgTHUKOB"

135

®uU3NYEeCKU IPAKTUKYM I10 TEME
"[IpeoOpa3oBaHKe SHEPTUU B IPYKUHHOM
MasTHHKE"

136

®u3N4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBanne NEPEMEHHOIO TOKA Yyepes
IIOCJIEJOBATEIILHO COCINHEHHBIC
KOHJIEHCATOP, KaTyHIIKy U PEe3UCTOp" MiIn
"UccnenoBanue paboOThl HCTOYHUKOB CBETA B
LIeNy IEPEMEHHOT0 ToKa"

137

®u3nyecKril MpakTHUKyM 1o Teme "N3yuenne
MapaMeTpOB 3ByKOBOW BOJIHBI"

138

DU3NYECKUN TPAKTUKYM 10 TEME
"M3mepenue nokazaresis npesioMICHUs
crexna" i "Ilonydenne n300pakeHus B
CUCTEME U3 IJIOCKOTO 3epKajia v JTUH3bI"

139

Ou3nyecKuil MPakTUKyM 10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHUA OT BeIeCTBa (Ha mpuUMepe
xuakux muH3)" win "M3mepenne GokycHOTO
paccTosHUA PacCEeMBAOIINX JIHH3"

140

Du3NYEeCKUN PAKTUKYM I10 TEME
"Habnronenue nudpakuuu, MHTEpdepeHInu
U noJjsipu3anuu ceera”




141

DuU3NYEeCKUH IIPAKTUKYM 110 TEME
"OnpeneneHyue UMITyJIbCa U SJHEPTUU
PENATUBUCTCKUX YacTull (110 GoTorpadusim
TPEKOB 3apsKEHHBIX YaCTHUI] B MArHUTHOM
nose)"

142

@uU3NYECKUI IPAKTUKYM I10 TEME
"N3mepenue nocrostHHoM [1nanka Ha ocHOBe
uccnenoanus potodpdexra” wim
"NccnenoBanue 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOAUO/T OT HAPSKEHUS "

143

®u3N4eCcKuil IPAKTUKYM I10 TEME
"HccnenoBaHue CIeKTpa pa3peskKeHHOTO
aTOMapHOIo BOJIOPOJIa U U3MEpPEHNE
nocrosiHHOM Punbepra"

144

DU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanne paanoakTUBHOTO (hoHA C
HCMOJIb30BaHUEM Jo3uMeTpa” win "N3yuenne
MHOTJIOLIEHUS OeTa-4acTUL] aJIFOMUHIEM"

145

DuU3NYECKUH TPAKTUKYM 10 TEME
"Habaroneuus 38€31H0T0 HEDOA
HEBOOPYXEHHBIM TJIa30M C UCIIOJIb30BAHUEM
KOMITbIOTEPHBIX MPUIIOKESHUM 15
OTIpeIeTICHUS TTOJIOKEHUS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3aust CeBepHOro Modyapus 1 sipKue
3BE3 161" Min "HaOmroieHns B TEJIeCKOII
JlyHbl, 1IIaHET, TYMAHHOCTEMN U 3BE3AHBIX
CKOILJICHUI"

146

0O0001IeHrEe U cucTeEMAaTU3aLMs 3HaHUNA. PoJib




(U3HUKYN ¥ aCTPOHOMHUU B SKOHOMUYECKOMH,
TEXHOJIOTMYECKOM, COIIMAIILHON M STHYECKOM
cdepax IesaTeIbHOCTH YeIOBEKa

147

O0o00611eHME ¥ cucTeMaTr3anus 3Hanuii. Poib
¥ MeCTO (DM3HKH ¥ aCTPOHOMHH B
COBPEMEHHOM HAYYHOUN KapTUHE MUpa

148

O60061eHne u cucreMaru3anus 3HaHui. Poip
¢uznueckoit Teopur B GopMHUpPOBaAHUU
Mpe/icTaBIeHUH 0 (PU3NYECKOI KapTUHE MUpa,
MecTo (pU3N4eCcKOi KapTHHBI MHpa B 00I1eM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX
MPEJICTaBICHUN O TPUPOJIE

149

O06001IeHne U cucTEMaTU3aLMs 3HAHNUI 110
teme "Kunematuka"

150

O0001IeHne U cucTeEMaTU3aMs 3HAHUI 110
teme "Kunematuka"

151

O0001IeHne U cucTeMaTU3alus 3HAHUA 110
teme "lunamuka"

152

O060011eHre U cucTEMaTU3aLMs 3HAHUI 1O
teme "CraTuka TBep10ro Tena"

153

O06o001eHne u cucTeMaTu3alus 3HaHu| 10
TeMe "3aKOHBI COXpAaHEHHUS B MEXaHUKe"

154

O06o011eHre U cucTeMaTu3aus 3HaHU| 110
Teme "OCHOBBI MOJIEKYIISIPHO-KNHETHYECKON
teopun"

155

O06o001IeHne 1 cucTeMaTu3alus 3HaHu| 1o
teMe "Tepmonnnamuka. TernoBbie MaHbI"

156

O0001IeHNE U cUCTEMATU3ALMS 3HAHUI IO




TeMe "ArperaTHble COCTOSIHUS BELLECTBA.
da30BbI€ NIEpeX0bl"

157

O000111eHME ¥ cUCTEMATHU3AaINs 3HAHUH 110
teMe "DnekTpuyeckoe mnosie"

158

O0600meHne u cucTeMaTu3aus 3HaHUK 110
teme "[1oCTOsIHHBIN 21eKTpuyecKuit ToK"

159

O060061eHre u cucTeMaTu3alus 3HaHu| 1o
teme "Toku B pa3InyHbIX cpenax”

160

O0001IEHNE ¥ CUCTEMATHA3AINS 3HAHUHA 110
teme "MarautHoe noJe"

161

Peseprubrit ypok. O6001eHNE 1
CUCTEMaTH3aIus 3HAHUH 110 TeEME
"OnekTpoMarHuTHas MHAYKIMUS"

162

Peseprubrit ypok. O6001IeHNE 1
CUCTEMATHU3AINA 3HAHUH I10 TEME
"MexaHndeckue Kojaeoanus"

163

PesepBubIit ypok. O6001IeHNE 1
cUCTeMaTu3allus 3HaHU 110 TeMe
"DJIeKTpOMarHuTHBIE KOosieOanus"

164

PesepBubiit ypok. O6001IeHE U
CHCTEMAaTU3alMs 3HAaHHUH 110 TEMeE
"MexaHU4YeCKHUE U DJICKTPOMArHUTHBIC
BOJIHBI"

165

PesepBHrlit ypok. O6001IeHE U
cucTeMaru3anys 3Hagui mo reme "Onruka"

166

PesepBuslit ypok. O600mIeHNE U
cucreMatu3anys 3Hanuii mo reMe "OCHOBBI
CTO"




167

PesepBHrlit ypok. O600IIeHNE 1
CUCTEeMAaTH3aIHsl 3HAHWA 110 TeMe
"KopryckynsipHO-BOJTHOBOM yanu3m"

168

PesepBHeIit ypok. O600IICHNE 1
cucreMaru3ans 3Hanui 1o reme "dusznka
aroma"

169

PesepBubiit ypok. O60011eHNE 1
cUCTEMATH3aIMA 3HaHUH 110 Teme "Pu3mka
ATOMHOTO SiJpa U JIeMEHTapHbBIX YacTuI"

170

PeseprubIit ypok. O6001eHNE 1
cUcTeMaTu3anys 3HaHuH 110 TeMe "DIeMEHTEI
acTpo¢uzuxu”

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

170
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka (B 2 yactax), 10 knacce/ I'enaenmreitn JI.O., bynatoa A.A.,
Kopuunses W.H., Komkuna A.B.; mon peagakuueit Opnosa B. A., O61miecTBo ¢
orpannueHHOU oTBeTCTBEeHHOCThIO « BMHOM. JlaGopatopust 3HaHUN»;
AxkmmonepHoe odmectBo «M3natensctBo «IIpocBemnienue»

» dusuka (B 2 yactax), 11 kinace/ I'eaaenmreitn JI.O., bynatoa A.A.,
Kopuunser 1.H., Komkuna A.B.; non penakuueit Opiiosa B.A., OG1miecTBo ¢
orpannyeHHOU 0TBeTCTBEHHOCThIO « BMHOM. JlaGopatopust 3HaHU»;
AxkrmmonepHoe obmectBo «M3matenbcTBo «lIpocBemnienne»

» dusuka (B 2 yactax), 11 krace/ Yactp 1: I'enpenmreiin J1.9., quk FO.W.; mox
penakuueit Opnosa B.A.; Uacte 2: I'enaenireiin J1.9., Komkuna A.B., JIeBues
I'.1., O6mecTBO ¢ orpannueHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3HNHA»

» dusuka (B 3 vactax), 10 kmace/ Yactp 1: I'ennenmreiin J1.O., quk FO.U; mox
penakuueit Opnosa B.A.; YUacts 2: I'eaenmreitn JI1.O., Jux FO.U., nox
penakuueit Opnosa B.A.; YUacts 3: I'enaenmreiin J1.9., Komkuna A.B., JIeBues

I""M., O6mecTBO ¢ orpanndeHHOM oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA »

METOANYECKHUE MATEPHUAJIBI JJIs1 YUUTEJISA
PeivkeBuu A.Il. @usuka. 3agaunuk. 10-11 ki.: ITocobue pis o61ieoopazoBar.

yue0. 3aBesieHnid. — 6-¢ u3., crepeornn. — M.: Jlpoda, 2002. — 192 c.: min.



(3agaunuku «/Ipods»). ISBN 5-7107-5750-0

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://uchi.ru/






