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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YpPOBHE CpeaHero oOIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3yslbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammsel, npencrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€tom (enepanbHON pabouel mporpamMmbl BocnuTaHus u KoHuenmuu
npenoaaBaHus yueoHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIEpKAHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOTr0 MpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH,
JOTUKM  y4eOHOTO TMpOoIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢Qusuke Aa€T TpeacTaBlieHUWE O MEJsAX, COAEpNKaHUM, OoOIen
CTpaTeruy OOYy4YeHHMs, BOCIUTAHUS W Pa3BUTUSA OOYYaIOMMUXCS CpEICTBAMU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/layu NMPO(ECCUOHATILHON OpPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
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 mo (¢usMke ONpENeNsloTCS IUIAHUPYEMBIE Pe3yJbTaThl
OCBOCHUS Kypca (DM3MKHU Ha YPOBHE CpeAaHero oliiero o0pa3oBaHus: JIMYHOCTHEIE,
METanpeIMEeTHbIE, TMpeaMeTHbie (Ha  yryOin€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKONH OCHOBOM A pa3pabOTKM TpeOOBaHWN K JUYHOCTHBIM,
METanpeIMETHBIM M TPEIMETHBIM pe3yjbTaTaM OO0Yy4aloluXCs, OCBOMBIIHX
mporpaMMmy 10 (H3MKE Ha YypOBHE CpenHero obdmero oOpa3oBaHusS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UKM Ha YIIIyOJIEHHOM
YPOBHE, B TOM YHCJI€ MPEIMETHBIE PE3YJIbTAThI 10 TOJIaM O0yUEHHS;

conepkanue ydeoHoro npeameta «Dusuka» 1o rojgaM 00ydeHusI.

[Iporpamma no ¢u3uke HMEET NPUMEPHBIA XapakTep M MOXKET ObITh
WCIOJIb30BaHA YUYUTEISAMU (DU3UKHU TSI COCTABIICHUSI CBOMX pab0OUUX MPOTPAMM.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY yUUTENIEH U
MPEAOCTABISIET BO3MOXKHOCTH JJISI pealii3allid  Pa3lIMYHbIX METOJANYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxXpaHeHHUs 00s13aTeNIbHOM YacTH COAEPKaHUs Kypca.



du3rka Kak Hayka o HauOoisiee OOLIMX 3aKOHaX MHPHUPOABI, BHICTyINas B
KauecTBe y4eOHOro mpeMeTa B LIKOJIE, BHOCUT CYIIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHMM 00 okpyskaromeMm Mupe. HIKoabHBIN Kypc GU3HKU — CHCTEMOOOpa3yOIUi
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomueid. Hcmonp3oBaHME U aKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(¢u3MKM BHOCHUT OCHOBHOW BKJaJg B (OPMHUPOBAHME €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa 00ydarmierocs, B GOpMUpPOBAHUE YMEHHUN MPUMEHSTh HAYYHBIH
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHOBY Kkypca (hu3uKH Ha YpOBHE CpeHEr0 0011ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KAK MIPUHIUIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUU C HEM KypC SIBISIETCA JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKH.

Hoesa z2enepanuzayuu. B cOOTBETCTBMM C HEW Marepuayl Kypca (HU3UKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHUH, BEIIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeanosaracT HCHOJIb30BAHHE
TYMaHUTApHOTO TOTEHIHaNa (U3MYECKOM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIEeCTBa, a TaKkKEe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc puszuku yriyOoI€HHOTO ypOBHS
IPEANOJIaraeT 3HAKOMCTBO C IIUPOKUM KPYTOM TEXHHUYECKUX M TEXHOJOTHYECKUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3akOoHOB. lIpu sToM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTABICHUNH U COBPEMEHHBIE TEXHMYECKHE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3xonocuzayuu peanmu3yercsi NOCPEICTBOM BBEICHUA 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOsieMaM COBPEMEHHOCTH,
KOTOpPbIE€ CBSI3aHbl C PAa3BUTHEM TEXHHKUW W TEXHOJOTHM, a TaKXKe OOCYXKICHHS
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (PU3MKE JOHKHO OBITH MOCTPOCHO HA
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MPUHIIMIIOB 0a3UpPyeTCS Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeMCTBYIOIIEro (akropa ydebHoro mporecca. s yriayOnéHHOTO
YPOBHA — O3TO CHUCTEMA CAaMOCTOSTEIBHOTO YYEHHUYECKOIO JSKCIEPUMEHTA,



BKJIFOYAIONIETO (PPOHTAIBHBIC YUYEHWYCCKHUE OMBITHI TMPH HM3YyUYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
nBa crocoba peanu3anuu (U3MYECKOro TMpakTUkymMa. B mepBoMm ciydae
MpakTUKyM npoBoauTtcs aubo B koHue 10 m 11 kmaccos, nubo0 mocie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
uHTerpaius paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B Mpoliecce u3zydeHus paszzaena (temsl). [Ipu stom mon paboramu
MPaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIBHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B mnporpamme mo ¢usnke cucTeMa YYCHHUYECKOTO OKCIEPHMEHTA,
1abopaTopHbIX pabOT W MpaKkTUKyMma TpEe/CTaBICHa €IWHBIM TepedHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPoIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecreumBaeTcs
OBJIaJICHUE OOYYalONUMHUCS YMCHHSIMH IPOBOJUTH TMpPSMbIE M KOCBCHHBIC
U3MEpEHUs, WCCIACAOBAHMS 3aBHCHUMOCTEH (DM3UYECKUX BEIMYUH W TTOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM Ay pacu€THBIX 3a/ady MPUOPUTETOM SIBIISIOTCS 3a7add C SIBHO
3aJlaHHON U HESIBHO 33/JIaHHON (PU3MYECKOW MOJIEJbIO, MO3BOJISIONINE MPUMEHSTh
U3y4YCHHbIE 3aKOHBl M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszfiena Kypca, Tak |
UHTETpUpPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. /s kauecTBEHHBIX 3a7a4
NPUOPUTETOM SIBIISIIOTCS 3aJaHUSl Ha OOBSICHEHHE/TPE/CKa3aHhe MPOTEKaHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DI'OC COO k MarepualbHO-
TEXHUYECKOMY OO0ECIeUeHHI0 y4eOHOro Impoliecca Kypc (U3HKH YIIIyOIEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
npeaMeTHoro kabunera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHOoe OOOpYAOBAaHHE /IS BBIMOJTHEHHUS YKa3aHHBIX B MpOrpamMme IIo
¢u3NKe YYEeHHMYECKHX OIBITOB, JAaOOpPATOPHBIX PabOT W paboOT TMpaKTUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe N0 (U3HKE KIIOYEBBIX JIEMOHCTpAIMi s
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dbopMupyeTcsi B BHAC TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B PacuéTe



OJIHOTO KOMIUIEKTa Ha JByX oOy4ammuxcs. TemMaTHuyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JOJKHBI OBITh MOCTPOEHBI HA KOMIUIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUI.

OCHOBHBIMHM LIETISIMU U3yU€HUS (PU3UKH B 001IEM 00pa30BaHUU ABIISIOTCS:

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

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE IMO3HaHuA U (popmMupoBaHHe
UCCJIEI0BATEIBCKOIO OTHOLIEHHUS K OKPYKAIOUIUM SIBICHUSIM;

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

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIB30BAHUEM (PU3UYECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPEACTABICHUNA O pONM (PU3UKU A Pa3BUTUSA JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITeNbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

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

NpUOOpETeHNE CUCTEMBI 3HAHHKM 00 00X (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHYI0O  (U3HKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUNA B TPHUPOAE W IS TNPUHATUA TPAKTHUECKUX PEHICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOEHHE CIIOCOOOB pEIIEHUs Ppa3IWYHbIX 3aJad C SBHO 3aJlaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckoll MojenH, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHUCIE 3aj]ad
WHKXEHEPHOI'O XapaKTepa;

NOHMMAaHWE (PU3NYECKUX OCHOB M IPUHLUIIOB JCHCTBUS TEXHHMYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX IIPOLIECCOB, UX BIMSAHUS HA OKPYXAIOUIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, AaHalIM3a M HUHTEpOpeTanud  HHPOpMAIHH,
OIpEJENICHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNbTaTa;

CO3/IaHUE YCJIOBUM JJISI Pa3BUTHUS YMEHUW MNPOEKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®dusmka» Ha ypOBHE CpegHETro O00IIero
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCH, I[UIAHUPYIOIIUMHU TPOJOHKEHHE
o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) Ha YPOBHE CPEIHETO OOILETOo
obpazoBanus orpoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 yacoB B HENEIIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme 1o (GU3MKE TMepeueHb JTa0OpaTOpHBIX |
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHHUS JITA0OPATOPHBIX pabOT W OMBITOB C YYETOM HHIUBUAYATBHBIX
O0COOCHHOCTEH 00yJaroIIuXCsl.



COIAEPKXAHHUE OBYYEHUA
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 TEOpHusl B Mpollecce IMOo3HaHusi mpupojbl. Habmogenue u
AKCTIIEPUMEHT B (pu3HKe.

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

[lorpemHoct  u3MmepeHuid  pusnueckux  BeauuyuH  (abcCoyifoTHas U
OTHOCHUTEIIbHA ).

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

Pons u mecto ¢usuku B GOpMUPOBAaHUM COBPEMEHHOW HAYYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HaINpsSOKEHHS B IENU IOCTOSSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMCcTBO ¢ nudpoBoit maboparopueit mo Qusuke. [Ipumepsl nzmMepeHus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHHE. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKEHUSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHHUKH.

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

ITepemerienne, CKOpOCTh (CpelHsIsi CKOPOCTh, MTHOBEHHAas CKOPOCTH) U
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHnil U CI0KeHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPAMOJIUHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MATEPUATBHOW TOYKH OT BPEMEHU U HUX
rpauKH.

CBobomHOEe mazeHue. YCKOpeHHE CBOOOIHOTO MajacHUs. [[BrkeHue Tena,
OpOLIEHHOI0 TMOJ YIJIOM K TOPU30HTY. 3aBHCUMOCTh KOOPAMHAT, CKOPOCTH U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnuentHoe  nBukeHue. J[BMKEHHE  MATEpUAIIBHOW  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAHT€HIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

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

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKHX XapaKTEPUCTUK
JIBKEHUSI.

CrniocoObl uccieoBaHus JBUKEHUH.

Nnnroctpanuus npenesbHOro nepexoaa U U3MEPEHNE MTHOBEHHOW CKOPOCTH.

[IpeobpazoBaHue NBMKEHUMN C UCTIOIB30BAaHUEM MEXaHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pesKeHHOM ITPOCTPAHCTBE.

HaGmionenne naBwkeHus Tena, OpOIIEHHOrO MOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.

Hamnpagiienre CKOpocTH IpHU 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, nadbopamopnuie padbomul, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus: Mpu NpSIMOJIMHEHOM PAaBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH MYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBwkeHHs Tena, OpOIIEHHOTO ToOpu3oHTaNbHO. [IpoBepka
TUIIOTE3bl O IMPSAMOM NPONOPLMOHAIBHOM 3aBUCUMOCTH MEXIY AaIbHOCTHIO
MOJIETa U HAYaJIbHOM CKOPOCTBIO TENA.

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

HccnenoBanue 3aBUCHMOCTH TEpUoAa OOpalleHUuss KOHWUYECKOTr0 MasTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.

[TepBeiit 3akoH HproroHa. MHepumanbHble cucTeMbl oTcuéra. [lpuHImMn
oTHocuTenbHOCTH ['anmunes. HemHepuuanbHble cUCTEMBbl OTCUYETa (OmpeneseHue,
MIPUMEPBHI).



Macca tena. Cuna. [lpuHumn cynepno3ununu CHil.

Bropoii 3akoH HproTOHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH Hbr0TOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHPHOTO TATOTEHHUs. OKBHUBAJCHTHOCTh T'PAaBUTAIMOHHOW W
VHEPTHOMN MaCCHI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOrO TAaJEHUSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI M OT reorpaduyeckoid IMHPOTHL. JIBUKEHHE
HEOECHBIX TeJl U UX CIIYTHUKOB. 3akoHbl Kerepa. [lepBas kocMuyeckasi CKOpOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuna TpEeHHUS CKOJBXKEHHUS U CUJa TPEHHS
nokost. Koapouuuent tpenus. Cuna CONpPOTUBIEHUS NPU ABMKEHUM Tella B
KUJKOCTU WJIU Ta3e, €€ 3aBUCUMOCTbh OT CKOPOCTH OTHOCUTEIBHOTO IBUKEHUSI.

Hasnenue. 'mapocrarnueckoe nasienue. Cuna Apxumena.

TexHuueckne yCTpOWCTBA M TEXHOJIOTMYECKHE MPOLECCHI: IMOJUIMITHUKH,
JBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

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

[IpyHUIMI OTHOCHUTEIBHOCTH.

Kauenne aByX HLMIMHAPOB WM IIAPOB pPa3HOM MacChl C OJMHAKOBBIM
YCKOPEHUEM OTHOCUTEIbHO HEMHEPLUHAIBHON CUCTEMBI OTCUETA.

CpaBHeHME  PaBHOJCHCTBYIOIIEW  MNPUIOKEHHBIX K TEIy CHI C
IPOU3BEJICHHEM MAaCChl TEJIAa HA €r0 YCKOPEHHE B MHEPIMATIbHON CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HUKAIONIUX B PE3YJIbTATE B3aUMOICUCTBUS TEN.

N3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu ycKkOpeHHOM NOABEME U AJCHUH.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAUYEHUS U CKOJIbKECHUS.

Yuenuueckuii sxcnepumenm, nadvopamopnvie padomot, nPAKmMuKym.

N3mepenre paBHOACHCTBYIONIEH CHJI TIPH JBIKCHUH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

[IpoBepka THUIIOTE3bI O HE3aBHCHUMOCTH BPEMEHHM JBMKEHUS Opycka TIo
HAKJIOHHOM IUTIOCKOCTH HA 3aJIaHHOE PACCTOSHUE OT €r0 MAaCCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYIOCTH, BO3HUKAIOIIMX B NPYKUHE U
pe3uHOBOM 00pa3iie, OT UX AepopMalnH.

N3yuyeHne NBUKEHUS CUCTEMBI TEIl, CBSI3aHHBIX HUTBIO, IEPEKUHYTOU Yepe3
NErkuit OJIOK.



N3mepenue koadduiirieHTa TpeHUSI MO BEJIUYMHE YIIIOBOro KoddduimeHnrta
3aBucumocty Fr,(N).

UccnenoBanue nBuxeHus Opycka MO HAKIOHHOM TJIOCKOCTH C MEPEMEHHBIM
KO3 (PULIMEHTOM TPEHUS.

N3ydenne nBuxkeHHs rpy3a Ha Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomotHo TBEpHoe Teno. IlocTtymatenbHOe M BpamiaTeIbHOE JBHKCHUE
TBEpAOro Tteyna. MOMEHT CUiIbl OTHOCUTEIBHO OCU BpalleHus. Ilnedo cuiibl
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teiy. LIeHTp TsxecTH Tena.

YcnoBust paBHOBECHS TBEPAOTO TENA.

YcroituuBoe, HeyCTOMYMBOE, O€3pa3IMuHOe PaBHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE MPOLECChl: KPOHIITEHH,
CTPOUTEIBHBIN KPaH, PEIIETUYATHIE KOHCTPYKIUH.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Bunel paBHOBecus.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne ycioBHI paBHOBECHsS TBEPAOTO Tela, HMEIOLIEr0 OCh
BpalICHUSI.

KoHcTpynpoBaHre KpOHIITEWHOB U PacU€T CHII yIPYTOCTH.

N3ydeHne ycTOMYMBOCTH TBEPAOTO TEJIA, UMEIOLIETO MIOMAAb OTIOPHI.

Tema 4. 3axkonwvl coxpanenus 6 mexanuke.

Nmirynibc MaTepruaibHOM TOYKHM, CUCTEMBI MaTepHalbHbIX TOUEK. LIeHTp macc
CUCTEMBI MaTepUaJIbHBIX TOUEK. Teopema 0 JBHKEHUH IIEHTPa Macc.

NMiynbe cUilbl 1 UBMEHEHUE UMITYJIbCA TEa.

3aKOH COXpaHEHUS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

MoMeHT umITynbca MaTepUalIbHOM TOYKM. [IpencraBieHne o coxpaHeHUU
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJIAX.

PaGora cunel Ha MajgoM W Ha KOHEUYHOM IiepeMemieHuu. ['paduueckoe
MpecTaBlIeHne PabOThI CHUITBI.

MOIIHOCTh CUIIBI.

Kunernueckast »>Heprusi MarepualibHOW TOYKH. Teopema 00 W3MEHEHUH
KMHETHYECKOW SJHEPTUU MAaTepUATbHON TOYKH.

[loreHnmanbHble M HENOTEHUHANbHBIE CWiIbl. lloTeHIManpHass sHeprus.
[ToTennmanpHaast sHEpTHUs ynpyro nedhopMUpOBaHHON mpyx uHBL [loTeHmmanbpHas
SHEprus Tella B OJHOPOJHOM TIpaBUTAUMOHHOM moje. [loreHnumaneHas sHeprus
TeJa B IPaBUTALIMOHHOM MOJIe€ OAHOPOJIHOIO 1Iapa (BHYTpU U BHE 1iapa). Bropas
KOCMHUYECKasA CKOPOCTh. TpeThsi KOCMUYECKast CKOPOCTb.



CBsi3b  paOOThl HEMOTCHIMATIBHBIX CHJI C W3MEHEHHEM MEXaHUYECKOU
SHEPrUU CUCTEMBI TEJI. 3AKOH COXPAHEHHS] MEXAaHUYECKON IHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

VYpaBHenue bepHyuM A WIEaTbHOM KUJIKOCTH KAk CIEACTBUE 3aKOHA
COXpPAaHEHHUS] MEXaHUYECKOU YSHEPTUU.

TexHuueckne yCcTpoNCTBa U TEXHOJIOTHMYECKHUE MPOLECCHI: IBUKECHHUE PAKET,
BOJAOMET, KONEpP, MPYXKUHHBIM MHUCTOJNET, TUPOCKOI, (UIYPHOE KaTaHHE Ha
KOHBKaXx.

Jemoncmpayuu.

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE NBMXEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

N3menenue sHepruu Tea npu COBEPIICHUU PabOTHI.

B3anmMabie TipeBpallieHus KUHETUYECKOW M TMOTEHIUAIbHOW SHEPTrHil mpu
JEWCTBUM Ha TEJIO CUJIBI TSKECTU U CHIIBI YIIPYTOCTH.

CoxpaHeHune dHEePruu Py CBOOOTHOM IaJICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue nMmimyinbca Tena no TOpMO3HOMY ITYTH.

W3mepeHue cuibl TITH, CKOPOCTH MOJENU JJIEKTPOMOOWIISE UM MOIIHOCTH
CUJIBI TATH.

CpaBHEHUE N3MEHEHHS UMITYJIbCA TENA C UMITYJILCOM CHUJIBL.

HccnenoBanne coxpaHEeHUs UMITYJIbCa IPHU YIIPYTOM B3aHUMOJIEHCTBUU.

N3mepeHrne KNHETUYECKOW YHEPTUH TEJIA IO TOPMO3ZHOMY MYTH.

CpaBHeHUE W3MEHEHUS! TTOTCHIIMAIBHON YHEPTUU TIPYKUHBI ¢ pabOTOM CHUIIBI
TPEHUSL.

Onpenenenue pabOThl CWIIBI TPEHUS TMPHU ABWKCHHH Tella 1O HAKIOHHOU
IJIOCKOCTH.

Pa3znen 3. MouiekyasipHasi pU3MKa M TEPMOJAMHAMHKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopu.

OCHOBHbBIE TIOJNIOKEHHST MOJIEKYIsipHO-KMHeTHueckoil Teopun (MKT), wux
ombITHOe oOocHOBanue. Jluddysus. bpoyHoBckoe aBMXKEHHE. XapaKTep
JNBWKEHHUSI U B3aUMOJEHCTBHSI 4YacTUIl BellecTBa. MoJenu CTpOEHUs Tra3os,
KUJAKOCTEH W TBEPABIX TeT W OOBSCHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ITHUX
Mozeneil. Macca u pa3zMmepbl Mojekyn (atomoB). KonudecTBo BelecTBa.
[TocTostHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u cnocoObl e€ uaMmepenus. Illkana
temnepatyp Llenbcus.

Mogenb uaealbHOro ra3a B MOJICKYJISPHO-KUHETUYECKOW TEOPHUH: YACTHUIIBI
rasa JIBI)KYTCS XaOTUYECKH U HE B3aUMOJACHCTBYIOT JIPYT C JIPYTOM.



l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcotOTHAS
Temreparypa (mkana temneparyp KenwBuna). 3akon Jlanbrona. M3ompornecchl B
UJealbHOM Tra3e ¢ I[IOCTOSHHBIM KOJMYECTBOM BellecTBa. [ 'paduyeckoe
MIpEICTaBIEHNE U30IPOLIECCOB: H30TEPMa, U30X0pa, n300apa.

CBs3p  MeEXIOy JaBICHUEM M CPEAHEHM  KUHETUYECKOW  DHEprueu
MOCTYNATEIbHOTO TEIJIOBOTO JBHUXKEHHUS MOJIEKYJ MJI€aJbHOro raza (OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETHUECKOW TEOPUH UI€ATBHOTO rasa).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOAMHAMUYECKON CUCTEMBI CO CpeIHEN
KMHETUYECKOM SHEPTUEN MOCTYNATeIbHOTO TEIJIOBOTO JBUKEHUS €€ YaCTHII.

TexHuueckue YCTpPOWCTBA M TEXHOJOTMYECKHE TMPOLECCHhl: TEPMOMETP,
O6apomeTp, noy4eHue HaHOMaTEepPUAIOB.

Jemoncmpayuu.

Mojenu IBUXKEHHS YaCTHUIl BEUIECTBA.

Mopenb OpOyHOBCKOTO ABUKEHUS.

Buneoponnk ¢ 3anuchbio peasbHOro OPOYHOBCKOTO ABUKECHUSI.

Huddy3us xxuakocTe.

Mopaens onbita HTepHa.

[IpuTsirkeHne MOJIEKYI.

Mopenu KpucTajuIM4ecKuX PemETOK.

HaGmronenue u uccnegoBaHne U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanne 1porecca YCTAHOBJICHHS TEIUIOBOIO pPABHOBECHS IpU
TEIJI000MEHE MEXy TOpsIYei M X0JI0JHOW BOJIOH.

N3ydeHne W30TEpMHUYECKOro Impolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
1 poBoi 1abopaTtopun).

N3yueHne n30XOpHOTo Mpouecca.

N3yuyenue nzobapHoTO mporecca.

[IpoBepka ypaBHEHHUSI COCTOSIHHUSL.

Tema 2. Tepmoounamuka. Tennoevie mauwiunol.

Tepmonunamuyeckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUW Jid
TEPMOJIUHAMUAYECKON CUCTEMBI. BHEeNIHNME U BHyTpeHHUE napamerpsl. [lapamerpsl
TEPMOJIUHAMHAYECKON CUCTEMBI KAK CPEIHHME 3HAYEHHUSI BEIIMYMH, ONUCHIBAIOIINX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.

HyneBoe Hawano TtepmoanHamuku. CamMonpou3BOJIbHAS — pelakcanus
TEPMOJIUHAMHUYECKOW CUCTEMBI K TEINIOBOMY PABHOBECHIO.

Mogenp uaeanbHOrO0 ra3a B TEPMOJMHAMUKE — CHUCTEMA YPaBHEHUU:
ypaBHeHHEe MenaeneeBa—KnanelipoHa U BbBIpaKEHUE JJI1 BHYTPEHHEW SHEPrHM.
VYcioBus IPUMEHUMOCTH 3TOM MOJEJN: HU3Kas KOHIEHTPALMS YacTHUIl, BBICOKHE

TeMmneparypsl. BelpakeHue i1 BHYTPEHHEN SHEPrUU OJHOATOMHOTO HJI€ATBbHOIO
rasa.



KBasucratuueckue u HeCTaTUYECKHUE TTPOIIECCHI.

DOnemeHTapHas padoTa B TepMOJAMHAMUKE. Brruncinenue paboTel o rpaduky
npoiiecca Ha pPV-auarpamme.

Temonepenaya  kak  cnoco0  U3MEHEHUsS ~ BHYTPEHHEW  SHepruu
TepMOJAMHAMUYECKON  cucTeMbl 0e3  coBepiieHuss pabotel.  KonBekius,
TEIUIONPOBOIHOCTh, U3JIyUYCHHUE.

KomnuectBo TtemnoTel. Tenmno€MKOCTh Tenma. YAenbHas W MOJISIpHAs
TEINIOEMKOCTH BellecTBa. YpaBHeHHe Maliepa. YzaenpHas Teiora CropaHus
ToruBa. Pacuér konmmyecTBa TeIIOTHI mpu Temwonepenade. I[lonsartue o0
aauabaTHOM TIpoIiecce.

[lepBblii  3akOH TepMOAWMHAMUKH. BHyTpeHHsis »Heprus. KomudecTBo
TEIJIOTBI W paboTa Kak  Mepbl W3MEHEHMs]  BHYTPEHHEW  HSHEpPruu
TEPMOJAMHAMUYECKON CUCTEMBI.

Bropoit 3akoH TepMOJMHAMHUKH JIJIi PABHOBECHBIX IIPOIIECCOB: dYepe3
3a/ITaHHOE PABHOBECHOE COCTOSIHHE TEPMOJMHAMUYECKOW CHCTEMBbI MPOXOIUT
€MHCTBEHHAs aguadara. AOCONIOTHAS TEMIIepaTypa.

Bropoit 3akoH TepMOAWHAMHKH [IJI1  HEPAaBHOBECHBIX  IPOIIECCOB:
HEBO3MOJKHO TIepeaaTh TEIJIOTY OT 060Jiee XOJIOIHOTOo Tena K Oojiee HarpeTtoMy 0e3
koMmreHcaluu (Knaysuyc). HeoGpaTuMocTh NpUPOIHBIX ITPOIIECCOB.

[TpuHuMne! nectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3Hauenue KIIJI. [ukn Kaphno.

DKOJIOTUYECKHUE aCIeKThl MCIIOJIb30BaHUS TEIUIOBBIX ABUrareneil. TemaoBoe
3arpsiI3HEHUE OKPYIKAIOIIEH CPEIbl.

TexHuyeckue yCTpPONCTBA M TEXHOJOTHMYECKHE TMPOLECCHI: XOJIOAWIbHUK,
KOHJUIIMOHEP, JW3CIbHBIH W KapOIOpaTOpPHBIM JBUTATENIM, IapoBas TypOWHa,
MOJIyYCHUE CBEPXHUBKUX TEMIIEPATYp, YTUIM3ALMS «TEIJIOBBIX» OTXOJOB C
UCITOJIb30BaHUEM TEIJIOBOTO HACOCA, YTHIN3AIUSI OMOOPTaHMYECKOTO TOIIMBA JJIsI
BBIPAOOTKU «TETUIOBOI» U 3JIEKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne TemMnepaTypbl IpHu ainadaTHIECKOM PACITUPEHUH.

Bo3nymiHoe orauso.

CpaBHeHUE yAENbHBIX TEIMIIOEMKOCTEHN BEIIECTB.

Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

UccnenoBanue aanadbaTHOTO Mpoliecca.

KoMnbroTepHbIe MOJIENIN TEIUIOBBIX JBUTATEIICH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3Mmepenune yaenpHONU TENIOEMKOCTH.

NccnenoBanue nporecca OCThIBAaHUS BELIECTBA.

HccnenoBanue aanadbaTHOTO Mpoliecca.



N3ydyeHne B3aMMOCBSI3M JHEPIUM MEXKMOJIEKYJISIPHOTO B3aUMOJACHCTBUS H
TEMIEPATypPbl KAUTICHUS JKUIKOCTEM.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoool.

[TapooOpa3zoBanue u koHAeHcauusd. VMcnapeHue u kuneHue. YenbHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHnble ¥ HeHachllleHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
IJIOTHOCTHA M JABJICHUS HACBIIIEHHOTO Iapa OT TEMIIEPATYPHI, UX HE3aBUCUMOCTh
OT 00BEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS
B JKUJIKOCTH.

Brnaxxnocth Bo3ayxa. AOCOTIOTHAS U OTHOCUTENIbHAS BIIYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUs CBOMCTB
KkpuctajuioB. [lnaBieHue W KpucTaum3auus. YJIelbHas TEIIOTa IUIaBJICHUS.
CyOnumarnus.

JHedbopmanuu TBEpAOTO Tena. Pactskenne u cxarue. Casur. Moaynb FOnra.
[Ipenen ynpyrux nedopmaruii.

TennoBoe pacuivpeHre KUIKOCTeH W TBEPABIX Tell, 00bEMHOE W JMHEWHOE
pacuimpeHue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHUI YacTHI] BEIIECTBA KaK MIPUIMHA
TEIUIOBOT'O PaCHIMPEHHUs TeJ (Ha KaueCTBEHHOM YPOBHE).

[IpeoGpazoBanue sHEPrUU B (pa3oBBIX MEepexoaax.

VYpaBHeHUE TEIOBOTO OanaHca.

[ToBepxHocTHOe HaTsKkeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanumisipasle siBnenus. J[aBineHue noa UCKpUBIEHHON MOBEPXHOCTHIO JKHIKOCTH.
®opmyia Jlannaca.

TexHuuecknue yCTpOWCTBA W TEXHOJOTMYECKHE TIPOLECCHI:  KUAKHE
KpHUCTaJUIbl, COBPEMEHHBIE MaTEPHUAIIBI.

Jemoncmpayuu.

TermnoBoe pacimmpeHue.

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenne. Kunenue npy noHm>K€HHOM J1aBJICHHM.

N3Mmepenue cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHL C MBUTBHBIMU TUIEHKAMH.

CmaunBaHue.

Kanunnsipusie siBieHusI.

Moaean HEHBIOTOHOBCKOM KHUIKOCTH.

Croco0bl u3MepeHus BIaXXHOCTH.

HccnenoBanne HarpeBaHus U MUIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Bunst nedpopmarnimii.

Habnrogenue manbix aedopMariui.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.



N3Mmepenne yaenpHON TEIUIOTHI IUIABJICHUS JIbA.

N3y4yeHue CBONCTB HACHILIEHHBIX I1APOB.

N3mepenre aOCOMIOTHOM BIIAXKHOCTH BO3/yXa M OLIEHKa Macchl MapoB B
ITIOMELIEHNH.

N3mepenue korduiirieHTa TOBEPXHOCTHOTO HATSYKEHUS.

N3mepenune monyis FOHra.

UccnenoBanune 3aBucUMOCTH  JedopMmalii  Pe3UHOBOro  olpasua ot
IIPUJIOKEHHOU K HEMY CHJIBI.

Paznen 4. JinekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell W €€ MpOsBIEHUA. JJNEKTpUYeCcKHil 3apsa. JlBa Buna
ANEKTPUYECKUX 3apsafoB. I[IpOBONHMKH, NHMAJIEKTPUKM W MOJYIPOBOJHUKHU.
DNEeMEHTApHBIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAaHEHUS DIIEKTPUYECKOIO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsanbl. 3akoH KymnoHa.

Onektpuueckoe noJie. Ero neiicTBue Ha 3J€KTpUUECKUE 3apsiibl.

Hampsoxéanocts  anextpuueckoro  moisst.  [IpoGueiii  3apsan.  Jlunuwm
HaIPSKEHHOCTHU AJIEKTPUUECKOro noist. OAHOPOAHOE SIIEKTPUUECKOE TTOJIE.

[ToTeHUMaNbHOCTh 3JEKTPOCTATUYECKOrO MOJIs. Pa3HOCTh MOTEHUHANOB U
HamnpsbkeHue. lloTeHnManbHash SHEprus 3apsaa B AJIEKTPOCTATUYECKOM IIOJIE.
[ToTeHuunan anexkTpocTaTuyecKoro mojs. CBsA3b HANPSKEHHOCTH MOJS U Pa3HOCTHU
NOTEHIMATIOB [JISl BJEKTPOCTATUYECKOro 1Mojis (Kak OJHOPOJHOIO, TaK M
HEOITHOPOJIHOTO).

[IpyHUOMT CYNIEPIIO3ULINU AIICKTPUYECKUX TTOJIEH.

ITone Toueunoro 3apsima. Ilome paBHOMepHO 3apspkeHHOW cdepsnl. [lome
pPaBHOMEPHO 3apshKEHHOro mo o0bEéMy Mmiapa. Ilojme paBHOMEpHO 3apsiKEHHOU
OeCKOHEUHON TUIOCKOCTH. KapTWHBI JNWHUN HaNpsHKEHHOCTH OSTHX TIOJIEH |
OKBUIIOTCHIIUAIIBHBIX [TIOBEPXHOCTEM.

IIpOBOAHUKH B IIEKTPOCTATUYECKOM I10JIE€. Y CJIOBUE PABHOBECHS 3aPs/I0B.

JIMDneKTpUKU B AIEKTPOCTATUYECKOM oJIE. Judnexrpudeckas
IIPOHUIIAEMOCTH BEILIECTBA.

KonpaencaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IUIOCKOIO
KOHJIEHCATOopa.

[TapamensHOoe coennHEeHNE KOHEeHCAaTOpoB. [locnenoBaTenbHoe coequHEHne
KOHJICHCATOPOB.

OHeprus 3apsHKEHHOT0 KOHJIEHCaTopa.

JIBr>KeHUE 3apsyKEHHOM YaCTHIIBI B OJHOPOJHOM 3JIEKTPUYECKOM ITOJIE.

TexHudeckne yCTpOMCTBA M TEXHOJOTHYECKHE IPOLECCHI: AJIEKTPOCKOIL,
ANEKTPOMETP, DSJEKTPOCTATUYECKAsT 3alluTa, 3a3€MJICHUE AIIEKTPOIpPHUOOpPOB,
KOHJIeHcaTophl, reneparop Baun ne I'paada.



Jemoncmpayuu.

Y CTpONCTBO U MIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

DIIEKTPUUYECKOE TIOJIE 3aPSKECHHBIX IIAPUKOB.

DIIEKTPUUYECKOE TTOJIE€ ABYX 3aPSIKECHHBIX ILIACTHH.

Mogens anekTpoctatudeckoro reueparopa (Bau ne ['paada).

IIpOBOXHUKH B 3JEKTPUYECKOM IIOJIE.

DIIEKTPOCTATHUYECKAS 3aIUTA.

YCTpOUCTBO U IENCTBUE KOHIEHCATOPA ITIOCTOSTHHOU U MIEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJICKTPOEMKOCTH IUIOCKOIO KOHJEHCAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHEPrus AMEKTPUUYECKOTO MO 3apsSKEHHOTO KOHAEHCATOPA.

3apsaka U pa3psiika KOHJIEHcaTopa 4epe3 pe3nucTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomot, npakmukKym.

OrnieHkKa cuj1 B3aUMOJICHCTBUS 3apSKEHHBIX TEJI.

HaGmronenue npeBpalieHus SHEPruy 3apsiKEHHOTO KOHICHCATOPa B YHEPTHIO
U3JIyYEHHS CBETOAMO/A.

N3ydenune nporekanusi TOka B LIEMH, COAEpKaIeid KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIUAJIOB (HanpsIKEHHUS ) npu
NIOCJIEI0BATEIBHOM COEIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsiaa KOHAEHCATOPA Y€pe3 pe3UCTOP.

Tema 2. Ilocmoannwtii I1eKmpuiecKuii mok.

Cuna Toka. ITocTOsIHHBIN TOK.

VYcnoBusi CylecTBOBaHMS MOCTOSHHOTO 3JIEKTPUYECKOro Toka. VcTouHuku
toka. Hanpsxenue U u DJIC &.

3akon OMma JiJ1g yyacTKa LernH.

DIEeKTpUUECKOE COIIPOTHUBIICHUE. 3aBUCHUMOCTD COIIPOTUBIICHUS
OJIHOPOJHOTO MPOBOAHUKA OT €ro JJIWHBI M IUIOIIAAH MONEPEYHOrO0 CEUCHHS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MapajuieIbHOE, CMEIIAHHOE COEAWHEHUE MPOBOIHHUKOB.
Pacuét pa3BeTBnEHHBIX nekTpudeckux nemnei. [Ipasuna Kupxroda.

PaGota snextpuyeckoro Toka. 3akon [[xoymns—Jlenna.

MOIIHOCTh 3JIEKTPUUYECKOr0 TOKA. TerutoBas MOIIHOCTb, BBIAENSEMas Ha
pe3ucTope.

OJIC u BHYTpEeHHEE CONMPOTUBICHHWE HCTOYHHUKA TOKa. 3akoH Oma s
MOJHON  (3aMKHYTOM) DJIEKTPUYECKOW I1enmud. MOIIHOCTh MCTOYHHKA TOKA.
KopoTkoe 3ambikanue.

KonpaeHcarop B 1ienu nocTostHHOTO TOKA.

TexHnyeckne yCTpOMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: aMIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUUK IEKTPUUECKOU SHEPTUH.

Jemoncmpauuu.



N3mepenue cuiibl TOKa U HAMPSHKEHUS.

UccnenoBanre 3aBUCHUMOCTH CUJIBI TOKAa OT HANpPSDKEHUS I PE3UCTOpA,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COIMPOTUBICHUS LWJIMHAPUUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TJIOIA/IA TTOTIEPEYHOTO CEUEHUs U MaTepuaa.

NccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMTPOTUBIJICHUS MPU MOCTOSHHOM
HaIpPsHKCHUH.

[Ipssimoe nzmepenne DJ]C. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO DJIEMEHTA
U OIICHKA BHYTPEHHETO COMPOTUBJICHUS.

Cnoco0Osl coenMHeHUs1 UICTOYHUKOB Toka, D/[C Gatapeil.

UccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIOCAMU MCTOYHHUKA TOKa
OT CHJIBI TOKA B IICTIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanne cMENIaHHOTO COSIMHEHHS PE3UCTOPOB.

N3mepenue yaenbHOro CONpPOTUBIICHUS TPOBOTHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKA OT HANpsOKEHUS ISl JIAMITBI
HaKaJIMBaHUS.

VYBenuueHue npenesia u3MepeHns amnepmerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTpEHHETO CONPOTUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctd J/IC raapBaHMYECKOTO AJIEMEHTAa OT BPEMEHU
IPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanne pazHOCTU MOTEHLUHUATIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B LIETIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toku ¢ pazruunsix cpeoax.

DneKTpuyeckass MPOBOAUMOCTh  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOJAMMOCTh TBEPABIX METAIJIOB. 3aBUCHUMOCTh COINPOTUBIEHHS METAUIOB OT
TeMriepatrypbl. CBEpXIPOBOJIUMOCTb.

DNEeKTpUUeCcKuid TOK B BakyyMme. CBOKCTBA JIEKTPOHHBIX MTYYKOB.

[TonynpoBOgHUKH. CoOcTBeHHas u pUMeECHast MIPOBOJIMMOCTb
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DNEKTPUYECKUUA TOK B JJIEKTPOJIUTAX. DJIECKTPOIUTUYECKAS JTUCCOLMALIMS.
Onektponus. 3akonbl Dapajes 1S FIEKTPOIIN3a.

DNeKTpUUeCKU TOK B Ta3zaxX. CaMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. PaznuuHble TANIBI CAMOCTOSATENIBHOTO paspsaa. Monuus. [1nazma.

TexHudeckre yCTpOWCTBA W MPAKTUUYECKOE MPUMEHEHHE: Ta3opa3psiHble
JaMIIbl, 3JICKTPOHHO-JIy4deBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: JTUOM,
TpaH3uCTOp, (HOTOAMON, CBETOAMON, TalbBaHWKA, paQUHUpPOBAHUE ME[H,
BBITIJIABKA JTIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHS.



Jemoncmpayuu.

3aBUCUMOCTb COIPOTUBIICHUSI METAJUIOB OT TEMIEPATYPBL.

[TpoBOAUMOCTB 3EKTPOJIUTOB.

3akoHbI 5ekTpoausa Papanes.

HckpoBoii pasps U IPOBOAUMOCTb BO3yXa.

CpaBHeHME TPOBOJUMOCTH METAIIOB U MTOJTYIPOBOJHUKOB.

OIHOCTOPOHHSS TPOBOJUMOCTD JUOJA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomoi, nPAKMUKYM.

HaGmonenue snektpomusa.

N3mepenue 3apsaa 0JHOBAIIECHTHOIO MOHA.

UccnenoBanne  3aBUCUMOCTH  CONPOTHUBJICHHS  TEPMOPE3UCTOpa  OT
TEMIEPATYyPBhI.

CHsiTHe BOJIBT-aMIEPHON XapaKTEPUCTUKU AUO/A.

Du3YecKUH MPaKTHKYM.

Cnioco0b1 n3MepeHus (U3NIECKUX BEJIMYMH C UCIOJIB30BAHHEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HU3MEPEHHUM, HCCIENOBAHWM  3aBUCUMOCTEU
¢u3nUeckuX BEJIMYMH, MPOBEpPKa MPEIOKEHHBIX TUIOTE3 (BBIOOp U3 padoT,
OMMCAaHHBIX B TEMAaTUYECKUX  pa3fenax  «YUYEeHWYEeCKUH  HKCIIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

MexnpeaMeTHbIE CBS3H.

N3yuenne kypca Qusuku yruyonéaHoro ypoBHs B 10 kmmacce
OCYHIECTBIIIETCS ¢ YYETOM COJIEPKATEIBHBIX MEKIPEAMETHBIX CBS3E€H C KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemuvie noHaAmMuUA, C6A3AHHBIE C USYUECHUEM MEMO008 HAYUHOZ0
nO3HAHUA: SABJICHWE, Hay4YHbIA (akT, rumoresa, (Gpu3mMveckas BEIWYMHA, 3aKOH,
TEOpHs, HAONIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJEIb, HU3MEPECHHUE,
MOTPENTHOCTH U3MEPEHUM, U3MEPUTETbHBIE TPUOOPHI, HU(PPOBas TaOOPaATOPHS.

Mamemamuxka: penieHue cucteMbl ypaBHeHW#. JlunelHas dyHKIUA,
napabona, rurnepbona, ux rpaduku u cBocTBa. TpuroHoMerpudeckue HyHKIIUH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO.
BekTopbl 1 UX MPOEKUKA HA OCU KOOPJAWUHAT, CI0KEHNUE BEKTOPOB.

Buonozusa: mexanndeckoe NBUXKEHUE B KUBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH >KHMBBIX OPraHW3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelibl,
yTUIM3alusi OMOOPraHMYECKOTO TOIIMBA JUIsl  BBIPAOOTKU  «TEIMJIOBOW» U
3JIEKTPOIHEPT MU, TOBEPXHOCTHOE HATSXKEHHUE U KAITWUISPHBIC SIBIICHUS B IPUPOJIE,
AJIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.



Xumusa: IDUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHUE ATOMOB M MOJIEKYII,
MOJIb BELIECTBA, MOJISIPHAs Macca, I[OJIyYeHHE HAaHOMATEPUAJIOB, TEIUJIOBBIC
CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEN U Ta30B, KUIKUE KPUCTAIUIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, JJIEKTPOJIUTUYECKAS JUCCOLMALINS, TaJbBAHUKA, DJIEKTPOHHAS
MUKPOCKOITHS.

TI'eocpagpusa: BnaxxHocTh BO3AyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHUE JBH)XECHUN C HCIOJIH30BAaHUEM MEXaHH3MOB,
Y4ET CYXOr0 M IKHUJIKOTO TPEHUSA B TEXHUKE, CTATUYECKHME KOHCTPYKLUUH
(KpOHIIITEHH, pemeéryaTbie KOHCTPYKIIUHU), UCIOJb30BAaHUE 3aKOHOB COXPaHEHUS
MEXaHUKH B TEXHHKE (TMPOCKOI, BOJOMET W JPYTHE), ABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOvuHa, OBITOBON XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHUCJIE HAHOMATEpUAJIOB, H
HAHOTEXHOJIOTHH, DJEKTPOCTATHUECKasl 3allyiTa, 3a3eMJICHHE JJIEKTPONPUOOPOB,
razopaspsIHbIe JJaMIIbl, TTOJIyITPOBOIHUKOBBIC MMPUOOPHI, raThbBAHHKA.

11 KJIACC

Paznen 4. JinekTpoauHaMuKa.

Tema 4. Maznummnoe none.

B3aumopelicTBue TIOCTOSSHHBIX MAarHUTOB M IPOBOJHUKOB C  TOKOM.
MaruautHoe mone. Bekrtop MarHuTHOM uHAykiuu. [IpuHIuUNn cynepno3uiuu
MAarHUTHBIX MOJIEW. JINHUKA MarHUTHOW UHIYKIIHAH.

MarauTtHoe 1oJie IPOBOJAHUKA C TOKOM (IPSAMOTO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OnsiT OpcTeaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopennia, e€ HampaBiI€HUE U MOJYJb. J[BHKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

MarunutHoe 1noJie B Beniectse. @eppoMarHeTKy, apa- U JHaMarHETUKH.

TexHU4YecKne yCTPOMCTBA M TEXHOJOTHYECKHUE IPOLECCH: MPUMEHEHUE

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTeP-MYJIbTUMETD,
AICKTPOABUTATENh SIKOOH, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptnra  nuHMM  MHAYKOMM ~ MAarHUTHOTO  MOJS  IOJOCOBOIO  H
MOIKOBOOOPA3HOTO TTOCTOSTHHBIX MArHUTOB.

KapTuna nmuHMI MarHMTHOM MHAYKIHU TOJISL JJIMHHOTO IPSIMOTO IMTPOBOJHUKA
Y 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenue nBuxkeHus Mmy4yka 3JIEKTPOHOB B MArHUTHOM TIOJIE.



[TpyHIMIT JEUCTBUSA BIIEKTPOU3IMEPUTEIBHOTO npudopa
MAarHUTOXJIEKTPUUECKON CHCTEMBI.

Yuenuueckuii sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

HccnenoBanue MarHMTHOTO MOJIS ITOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMArHeTUKOB.

UccnenoBanne AEHCTBUS MOCTOSIHHOIO MAarHUTAa HA PAMKYy C TOKOM.

N3mepenue cunbl Amiepa.

N3ydenne 3aBUCMMOCTH CUJIbI AMIIEpa OT CUJIBI TOKA.

OrnpeneneHne MarHUTHOM MHAYKIIMM HA OCHOBE U3MEPEHUSI CUJIbI AMIepa.

Tema 5. dnekmpomacHumnan uHOYKYuUsL.

SlBneHne JIIEKTPOMAarHUTHOM HMHAYKOUU. [loTOK BeEkTOpa MarHUTHOU
uHaykiuu. JJIC uMHAyKUMH. 3aKOH DJJIEKTPOMArHUTHOM wuHAyKuuu Dapanes.
Buxpesoe anekrpuyeckoe nose. Toxku Dyko.

OJIC uHAYKIUM B TPOBOJHUKE, JBUKYIIEMCS B OJHOPOAHOM MArHUTHOM
ToJIC.

[IpaBuiio Jlenua.

NunyktuBHOCTh. KaTyllika WMHIYKTUBHOCTM B I1I€NM MOCTOSHHOTO TOKA.
Arnenune camonHaykuuu. JJC caMOMHIYKIUU.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKK C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHuueckue yCTpOWCTBA W TEXHOJOTHMYECKHE MPOUECChl: MHAYKIMOHHAs
1e4Yb, COJICHOU/, 3aIlUTa OT JICKTPU3ALUU TEJl TIPU JABUKEHUU B MArHUTHOM I10JI€
3eMiH.

Jemoncmpayuu.

HaGmronenue siBjeHUs 3JI€KTPOMAarHUTHOW MHIYKITUH.

UccnenoBanne 3aBucuMocTd IJIC HMHAYKIMU OT CKOPOCTH HM3MEHEHUS
MarHUTHOTI'O ITOTOKA.

IIpaBuno Jlenua.

[Tanenue MarauTa B allOMMHUEBOM (MeIHOW) TpyoOe.

SIBneHre caMOMHIYKIIHH.

Uccnenoanue 3aBucumoctd 3/C caMOMHAYKIMHU OT CKOPOCTH HU3MEHEHUS
CHJIBI TOKA B LICIIH.

Yuenuueckuit skcnepumenm, nabopamopmsie padomot, NPaKmMuKym.

HccnenoBanue ABICHUS SJIEKTPOMArHUTHOW UHTYKIIHAH.

Ornpenenenne UHAYKIIMM BUXPEBOTO MAarHUTHOT'O TTOJIS.

HccnenoBanue BICHUS CAaMOUHIYKIIUH.

Coopka MoJIenn 3JIEKTPOMAarHuTHOTO Te€HepaTopa.

Pa3znen 5. KosieOanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koieboanus.

KomnebarensHas cuctema. CBOOOIHBIC KOJIcOaHM.



IMapmonundeckue konebanus. Kunematuueckoe M JTMHAMUYECKOE OIMHMCAHHUE.
DHepreTuyecKoe ONnucaHue (3aKOH COXpPaHEHUsS MEXaHWYeCKOW 3Hepruu). BeiBon
JTUHAMHYECKOTO OMUCAHMS TAPMOHHYECKUX KOJIEOAHUM M3 UX SHEPreTUYECKOro U
KMHEMATUYECKOTO OTTUCAHUS.

Amrmutyna u ¢asza konebanuil. CBs3b aMIUTUTYAbl KOJIEOAHUNW HCXOIHOM
BEJIMYMHBI C aMIUTUTYAaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

Ilepuon u uwactora konebanuit. Ilepuon Manabix CBOOOJTHBIX KoJeOaHUU
MareMaTH4ecKoro MasitHuka. Ilepuwon cBOOOAHBIX KOJI€OAHUI TPY>KUHHOTO
MasTHUKA.

[TonsiTue o 3aryxarmux Kojaebanusx. BeiHyX/1eHHbIC KOeOaHus. Pe3zoHaHc.
Pe3onanchnas xpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOM KPHUBOM.
ABTOKOJIEOaHMUS.

TexHu4eckue ycTpoHCTBa W TEXHOJOTUUYECKHE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIE HHCTPYMEHTBI, cericmorpad.

Jemoncmpayuu.

3anuck KoJaebaTeIbHOTO JIBIKCHUS.

HaGmonenne He3aBUCUMOCTHU MEepUoja MajbIX KoJeOaHUW Ipy3a HA HUTH OT
aMILTUTY/BL.

HccnenoBanue 3aTyxaronmx KojieO0aHUH U 3aBUCUMOCTHU TIEPHOJia CBOOOTHBIX
KoJieOaHUN OT COMPOTUBIICHHUS.

HccnenoBanne koiiebaHWN Tpy3a Ha MACCHUBHOM TMpYXHHE C IIEJIBIO
dbopMupoBaHUs peICcTaBICHU 00 HIeaTbHON MOIENU MPY>KUHHOTO MasTHUKA.

3aKOH COXpaHEHHUS SHEPTHH MPU KOJEOAHUIX IPpy3a HA MPYKUHE.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Hab6monenue peonanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue mnepuoma CBOOOTHBIX KOJEOAHUN HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBIKEHUS Tela B XOJ€ KOJIeOaHUI Ha YIIPYTrOM TOJIBECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpa3oBanre SHEPTUN B IPYKMHHOM MAasITHHKE.

NccnenoBanne yObIBaHUS aMIUTUTYIbl 3aTYXaIOMINX KOJIEOaHHIA.

UccnenoBanrie BRIHYKICHHBIX KOJIEOAHUM.

Tema 2. dnekmpomazHumHuosle Koj1edaAHUA.

Konebarenbubiii koHTYp. CBOOOIHBIE AJIEKTPOMArHUTHBIC KOJIeOAHHS B
uaeanbHoM KosiebatenbHOM KoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI
3apsiia KOHAEHCATOpa C aMIUIUTYI0M CUJIbI TOKa B KoJie0aTeTbHOM KOHTYpE.

3aKOH COXpaHEHMS YIHEPTUU B UIEATLHOM KOJIe0aTEeIbHOM KOHTYPE.

3aryxatoiiue AIEKTPOMArHUTHBIE KoJieOaHus. BoinyxaeHHbIe
AJIEKTPOMArHUTHBIE KOJIeOaHusl.



IlepemenHblii TOK. MOIIHOCTP NEPEMEHHOrO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAUYCHHE CUJIbl TOKAa M HANpSDHKEHUS OpH pa3audyHor ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CuHyconanbHbIi NEPEMEHHBI TOK. Pe3uCTOp, KOHIAEHCATOp M KaTyllKa
MHIYKTUBHOCTH B LEMM CUHYCOWJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAaHC TOKOB.
Pe3oHaHC HaNpsKEHUN.

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mnepepadya M MOTpeOIeHHE
AJIEKTPUYECKOU SHEPTUMU.

OKOJIOTUYECKHE PHUCKH IIpU TPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
UCITOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHuueckne ycTpoHCTBAa M TEXHOJOTMUYECKHE MPOLECCHI: AJIEKTPUUYECKUIMA
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEAY.

Jemoncmpayuu.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMUSI.

3aBUCUMOCTb YaCTOThI CBOOOAHBIX KOJIEOaHUN OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpA.

OcuumiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOaHHIA.

['eHepaTop HE3aTyXarOIMX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Mogenb 3JIEKTpPOMarHuTHOrO TeHepaTopa.

BbiHyX1eHHbIE CHHYCOUJAJIbHBIE KOJIEOAHMS.

Pesucrop, karymka MHIYKTMBHOCTH M KOHACHCATOP B LENU IIEPEMEHHOIO
TOKA.

Pe3sonanc npum mocinenoBaTeNbHOM COCAMHEHUM PE3UCTOpa, KaTYILIKU
UHIYKTUBHOCTH U KOHJIEHCATOpA.

VY cTpoicTBO U MPUHIIKI IeUCTBHS TpaHCchopmaTopa.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccenenoBanne NMEpEeMEHHOIO TOKAa 4epe3 IOCIEAOBATEIIbHO COCIUHEHHBIC
KOHJIEHCATOP, KaTYLIKY U PE3UCTOP.

Habmronenme 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue pabOThl MCTOYHUKOB CBETA B LIEMH IEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE 80SIHBL.

MexaHnueckue BOJIHBI, YCJIOBUSA HMX pacnpoctpaHeHus. [lomepeunsie n
IIPONOJBHBIE BOJHBL. llepuonx, CKOpOCTH pacnpoCTpaHEHWs W JUJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpPaXCHHE, MpeIOMIICHHE, HHTePPEpEeHLUs U
nidpakius.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOIIEN CPEIbI.



DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3IYYEHHS SJICKTPOMATrHUTHBIX BOJIH.
B3anmHas opueHTalus BEKTOPOB B AJIEKTPOMArHMTHOM BOJIHE.

CBolicTBa  DJIEKTPOMATHUTHBIX  BOJH:  OTPaXEHHE,  MPEIOMIICHUE,
noJispu3anus, uHTepdepeHuus u qudpakius.

[IIxkana »1MeKTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBA3U U TeleBUACHU. Panuookanys.

DIIEKTPOMATrHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHuueckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaAuonpuéMHUK, TeJIeBU30p, aHTeHHA, TenedoH, CBU-nieus,
yJIBTPa3BYKOBasl IMArHOCTUKA B TEXHUKE U MEJIUIHE.

Jemoncmpayuu.

O6pazoBaHue U pacpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTH JIJIMHBI BOJHBI OT YACTOTHI KOJICOaHUH.

HaGmronenne orpakeHus ¥ MpesioMIIeHUS MEXaHUYECKUX BOJIH.

Ha6monenue naTepdepeniin u 1upakiiui MEXaHUMIECKUX BOJIH.

AKYCTHYECKHI pEe30HAHC.

CBoiicTBa ylIbTpa3ByKa U €ro NpUMEHEHUE.

HaGmronenue cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTO# KoJieOaHUH.

HccnenoBaHne  CBOMCTB ~ 3JEKTPOMArHUTHBIX  BOJIH: OTpa’KE€HHUE,
peJIOMJICHHE, TTOJIsIpr3aus, 1udpakius, nHTepdepeHITHS.

O6HapyxeHre HHOPAKPACHOTO U YIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3yuenune mapaMeTpoB 3ByKOBOM BOJIHBI.

N3yueHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAmMosHEHHOE pacpOCTpaHEHUE CBETA B OAHOPOJIHOU cpene. Jlyu cBera.
To4euHbI HCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHHUsI cBeTa. [locTpoeHne m3o0pa)keHuil B
I0cKoM 3epkane. Cepudeckue 3epkana.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomiieHusi. OTHOCUTENbHBIM MTOKa3aTeb npeaomiaeHus. [IocTosTHCTBO 4acTOThI
CBETa M COOTHOLICHHWE JUJIMH BOJIH IPHU NEPEXOJIE MOHOXPOMATHYECKOIO CBETA
yepes rpaHully pa3zielia IByX ONTHYECKUX CPE.

Xon nyueir B mpusme. lucnepcus cBera. CIOXKHBIA cOCTaB OEJI0r0 CBETA.
LBeT.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.



ColOuparomne u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTOsIHME M OINTHYEeCKass Cuila TOHKOM JIMH3BL. 3aBUCUMOCTH (HDOKYCHOTO
pacCTOsSIHUSI TOHKOW c(epudyecKod JTUH3BI OT €€ T€OMETPUU U OTHOCUTEIHHOTO
ITOKa3aTeNs MPETOMIICHHUS.

dopmysa TOHKOU JIMH3BL. Y BEJIUYEHUE, JaBAEMOE JIMH30M.

Xon Jiyya, MPOLIEAIIEr0 JUH3Y NOJ ITPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontuyecko ocu. IlocTpoeHune wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
coOMparoUMX U PacCEUBAIOIIUX JIMH3aX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas cnoco6HocTh. ['1a3 kak onTudeckas
cucTeMa.

[Ipenenbl NPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBass ontuka. WuTepdepenuus cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOmOIEHUST MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEHIIMOHHOMN
KapTUHE OT JBYX KOTE€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kilaccuueckux
UHTEPHEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
IJIaBHBIX ~MAaKCUMyMOB TpM MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKHE TIPOLIECCHI: OYKH, JIyIa,
nepuckorn, (oroanmnapar, MUKPOCKON, MPOEKIMOHHBIM armapaT, MpPOCBETICHHE
OIITHUKH, BOJIOKOHHASI ONTHKA, AUPPAKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanne npenoMieHus CBETA.

HaGmronenre moiaHoro BHyTPEHHEro OTpakeHus. Mojieinb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX MIYYKOB 4epe3 IIOCKOMAPAIIIEIbHYIO
IJIACTUHY U IIPU3MY.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTA, TEIECKOTA.

Ha6monenne naTepdepeHnm cBeTa.

HaGmronenre mBETOB TOHKUX TJIEHOK.

Hab6mronenne nudpakiyu ceera.

N3yuenue nudpakiinoOHHON PEMIETKY.

Hab6mronenne nudpakiiioHHOTO CIIEKTpa.

Hab6monenne nucnepcuu cBera.

HalGntonenue nonsipuzanuu cBeTa.

[IprMmeHeHne MOAIPOUIOB I U3YUEHNS MEXaHUUYECKUX HAITPSKCHUN.

Yuenuueckuit sxcnepumenm, nabopamopnoie padbomoi, nPAKMUKyMm.

N3Mmepenue nokasarens NperoMIICHUS CTEKJIA.



HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pAcCTOSIHMSI OT BellecTBa (Ha
MpUMEPE KUJKUX JIHH3).

N3mepenne (pOKyCHOro pacCTOSHMS pacCEUBAIOIIMX JIHH3.

[Tony4yenue n300paxeHusi B CUCTEME U3 IUTOCKOTO 3epKaJia U JIUH3bI.

[TonyueHnne n300pakeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TenecKOMMYeCKUX CUCTEM.

Ha6monenue nudpakiuu, nHTepHEpEeHInn U MOJIIpU3aIUK CBETA.

N3yuenue nonspuzanuu cBeTa, OTPaXXEHHOTO OT MOBEPXHOCTHU JUAICKTPHUKA.

N3yuenne uaTEpPEpeHIINN JTA3EPHOTO U3TYYCHUS Ha JIBYX IIIEJISX.

HabGmonenue nucnepcum.

HaGmonenue u uccnegoBanue 1UPPakuOHHOTO CIIEKTPA.

N3mepenue qiHbI CBETOBON BOJIHBI.

[TonyueHnue criekTpa U3Iy4YEHUs CBETOAMOJA MPU MOMOIK AUGPAKITMOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieMAILHON TEOPUH OTHOCUTEJIBbHOCTH.

['pasuiel TpUMEHMMOCTH — KJIaccM4eckod — mexaHuku.  [locTymats
CIIeUAJIbHON TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBai.  [IpeoOpa3zoBanms  JlopeHiia.
VcnoBue mnpuunHHOCTA. OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMeIeHUE
BPEMEHH M COKPAILICHUE JJINHBI.

DHeprusi U UMIYJIbC PEISATUBUCTCKOW YACTHIIBIL.

CBs13b Macchl C SHEPrUel U UMITYJIbCOM PENITUBUCTCKOW YaCTHULIBI. DHEPrus
HOKOSI.

TexHu4yeckne YCTPONCTBA M TEXHOJIOTMYECKUE MPOLIECCHI: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHLI.

VY4eHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W HSHEPIHMM  PEIATHBUCTCKUX d4acThll (IO
doTorpadusim TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckynapHo-601H08011 Oyaiusm.

PaBHOBecHOE TeruIOBOE M3NydYeHHE (M3IIydeHHE a0CONMIOTHO YEPHOTO Tema).
3akoH cMeulenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®oroaddext. Onwitel A. I'. CroneroBa. 3akonsl dhoTodddekra. YpaBHeHUe
OunmTeitHa 1ia pororddexra. «Kpacnas rpanuma» Gorodrddekra.

JlaBnenue cBeta (B YAaCTHOCTH, [aBJICHHME CBe€Ta Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpakarollyro mnoBepxHocTh). OmbiTel [1. H.
JleGenena.



BosiHoBeIE cBOMCTBA YyacTull. BomHsl ne bponnd. lnuHa BoiaHbl e bpoisis u
pa3Mepbl 00JacTH JIOKaJIM3alUU JABWXKYyILIelcs yactuubl. KopmyckymnspHo-
BOJTHOBOU Ayanu3M. Jludpakius 3JeKTPOHOB HA KpUCTAILIAX.

Crneunduka n3mepenuii B Mukpomupe. COOTHOIIEHHsI HEONpeaenEHHOCTEN
I'eiizendepra.

TexHuyeckue YCTpPOWCTBA MU TEXHOJOIMYECKHE IIPOLIECCHI: CIEKTPOMETP,

(doTornemMeHT, (OTOJATUMK, TYHHEIbHBIM MHUKPOCKON, COJIHEUHas Oarapes,
CBETOJHUO.

Jemoncmpayuu.
®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.
Uccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.
UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBEIIEHHOCTH.
CBeToauon.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Uccnenosanue Gporopesucropa.
N3mepenue noctostHHoM [Inanka Ha ocHOBe uccienoBanus Gorodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIbI TOKA YEPE3 CBETOAUO/ OT HAINIPSKECHMUS.
Tema 2. Qu3zuxka amoma.
OneITEl O HCCIENOBAaHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Monens aToma
Pezepdopna.
[Toctymarel bopa. M3nydenue u noriomenue GOTOHOB MPHU MEPEX0Jie aToMa
C OJIHOTO YPOBHS 3HEPTUU Ha JIPYTroOil.
Bunsl ciektpoB. CrieKTp ypOBHEM 3HEpTrUH aToMa BOJAOPOJA.
CnoHTaHHOE U BBIHYKJIEHHOE HU3iIyueHue cBeta. Jlazep.
TexHU4YecKne yCTPOWCTBA M TEXHOJOTHYECKHUE ITPOLIECCHI: CHEKTPaIbHBIN
aHanu3 (CIEKTPOCKOM ), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Jemoncmpauuu.
Mopens onsita Pezepdopaa.
HaGmonenne muHEHYaThIX CIIEKTPOB.
Y CTpOoNCTBO M AEUCTBUE CUETYMKA HOHU3UPYIOIIUX YaCTUL.
Ornpenenenue JIMHBI BOJIHBI J1a3€PHOT0 U3TyUEHHUS.
Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.
Habmronenne nuHeiyaToro CreKTpa.

HccnenoBanue crniekTpa pa3pekeHHOr0 aTOMAapHOTO BOJAOPOJAa M U3MEPEHHUE
noctosiHHoM Punbepra.
Tema 3. Quzuka amomnozo A0pa u 31emMeHmMapHbIX YACMUY,.

Hyxknonnas mognens sapa [eiizenOepra—lBanenko. 3apsig snapa. MaccoBoe
yucino sapa. M3oTonsl.



PanunoaktuBHOCTE. Aunb(da-pacnajn. DNEKTPOHHBII M TO3UTPOHHBIN OeTa-
pacnaz. I'amMma-usinydeHue.

3aKOH pPAaAMOAKTUBHOIO pacnaaa. PaaunoakTUBHBIE H30TONBI B IIPUPOJIE.
CBoliCTBa MOHHU3UPYIOLIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBenHbil hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOaemsl
YIOPABISEMOIO0 TEPMOSIAEPHOIO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl PAa3BUTHS
AIEPHON SHEPTETUKHU.

Mertonpl peructpalvy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHUCTBHS. bapuOHBI, ME30HBI W JENTOHBI.
IIpencraBnenne o CtangapTHOU Monaenu. KBapk-ritooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CTaHaapTHOW Mojenud. TéMHas matepust U TEMHas
SHEPTIHUsl.

EnuncTBO Qusnyeckoit KapTUHBI MUpA.

TexHuueckne yCTporcTBa U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, KaMmepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuenue normiomieHus: 6eTa-4acTull aTlOMHUHHEM.

Pa3znen 8. JineMeHTHI ACTPOHOMHUM U ACTPOPUIUKH.

Ortanbl pa3BUTUs acTpoHOoMUH. [IpuKiIanHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMHuH. [IpUMEHMMOCTh 3aKOHOB (U3UKUA IS OOBSICHEHHS TMPUPOJIBI
KOCMUYECKUX 00BHEKTOB.

Mertonsl acTpoHOMHUYECKUX ucciaegoBaHuil. COBpEMEHHBIE ONTHYECKHUE
TEJIECKOIIBI, PaInOTENECKOIbI, BHEaTMOC(hepHasi aCTpPOHOMUSL.

Bun 3BéznmHoro neba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIUMOE
JIBHKECHUE.

Conneynas cucrema.

Connne. Conmueunasi akTUBHOCTb. MIcTounuk aHepruu CoJiHIa U 3BE3.

3BE311bl, KX OCHOBHBIE XapaKTePUCTUKU. [lnarpamMmma «CreKTpabHbIN KJIacC —
CBETUMOCTBY». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TIJIAaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpOoeHHe
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH U 3Botonuu CosHLA U
3BE3/. DTanbl )KU3HU 3BE3I.

Mueunsiii Ilyte — nHama I'anaktuka. [lonoxxkenue w nBukenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktvku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xab606sa. Pazberanue ranakTuk.
Teopus boibiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUMN JJIsI ONpeIeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3aus CeBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3HYeCKUH NMPAKTHKYM.

Cnoco0b1 n3Mepenus: (GU3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BETUYHUH.
OruieHka rpaHull OrPEITHOCTEMN.

[IpoBeneHe  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
du3nueckux BEJIMYMH, MPOBEpPKa MPEJIOKEHHBIX THUIOTe3 (BBIOOp M3 pador,
OMMCAaHHBIX B  TEMAaTHYECKHX  pazleiiax «YUYEHHYECKUU  IKCIEPUMEHT,
nabopaTopHbie pabOThI, MPAKTHUKYM).

O600maromnee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIep KaHUs pa3liesioB Kypca «MexaHuKay,
«MonexynspHas ¢u3znKka U TEPMOJUHAMUKAY, «INEKTpoauHaMuKkay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPUH OTHOCHUTEIbHOCTHY, «KBaHTOBas
buzuKay, « IIEMEHTBl aCTPOHOMUH U aCTPODU3UKH.

Pons ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM U THUYECKOU cdepax AesTEIHHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
1 aCTPOHOMHM B COBPEMEHHOW HAYYHOW KAPTHUHE MHUpPA, 3HAYCHHUE ONMUCATEIIBHOM,
CUCTEMATU3UPYIONICH,  OOBSICHUTENIPHOW W  MPOTHOCTHYECKOW  (DYHKIIHIA
dusznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUecKor KapTHUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM pSIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABICHUN O IPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCSA C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa(uul ¥ TEXHOJIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbBIE C U3YUEHUEM MEM 0008 HAYUHO20
no3HanuA: SBJICHUE, HAay4YHbIM (pakT, rumore3a, (U3MYECKas BEIUYUHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIEPUMEHT, MOJIETIMPOBaHUE, MOJEIb, HU3MEPEHHUE,
MOTPEIIHOCTU U3MEPEHUI, U3MEPUTEIbHBIE TPUOOPHI, TUpPOBas 1adopaTopusi.



Mamemamuka: pelIeHWE CHUCTEMBl YpaBHEHUH. TpPUTOHOMETpUYECKHUE
(YHKUMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXAECTBO. BEKTOPBI M MX MPOEKIMH HA OCH KOOPJIMHAT, CJIOKEHHE BEKTOPOB.
[IpousBonHble 3neMEHTapHBIX (QyHKUUN. [Ipu3Haku noa00HsT TPEYroJbHUKOB,
ompeiesieHne IONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MpuUpoJe, KojeOaTellbHble
IBWKEHHUS B JKMBOM TMPUPOJE, DKOJOTMYECKHME PUCKH IIPU MPOU3BOJCTBE
AIEKTPOIHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsA3HEHHE  OKPYXKAIIIEW  Cpensbl,
yJIbTPAa3BYKOBasi JAWArHOCTMKAa B MEIWLHMHE, ONTUYECKHE SIBIEHUS B IKUBOU
OPUPOJE.

Xumusa: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTYpa TBEPABIX
TEJN, MEXaHU3Mbl O00pa30BaHUS KPUCTAUIMYECKONM pEIETKH, CIEKTPaIbHBIM
aHaJIu3.

I'eocpagpua: wmarHuTHble TIONIOCA 3€MJIM, 3aJIEKM MAarHUTHBIX  pYA,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonozusa: TPUMEHEHHE IOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
ANEeKTpoABUraTeNlb SIKoOU, reHepaTop MEePEeMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JIMHUHU DJIEKTpoNnepeaay, IEKTPOABUraTENb, pafap, paIuoONpUEMHUK, TEIEBU30D,
aHTeHHa, TtenepoH, CBY-meub, yapTpa3ByKoBas JMArHOCTHKA B TEXHMHKE,
INPOEKIMOHHBII anmapar, BOJIOKOHHAsI ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBBIE
IPUEMHHUKHY, S/IEPHAsI DHEPIeTUKA U DKOJIOTMYECKUE aCIIEKThI €€ pa3BUTHUA.



IINTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUMSA [TPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMAJIMYHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTaThl OCBOCHUSA YyuyeOHOro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa M OMbITA JIESITEIBHOCTH B MPOILIECCE pealv3allii OCHOBHBIX HAaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEIBHOCTH, B TOM YHUCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOHW  MO3UIMU  OOydYalolmerocss  Kak
AKTUBHOT'O U OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTRA;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTH COBMECTHYIO JESTEIBHOCTh B MHTEPECAX IPAXKIAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHON
OpraHu3aluu;

e YMEHHE B3aUMOJECHCTBOBAaTH C  COLUMAJIbHBIMA  HWHCTUTYTaMH B
COOTBETCTBHH C UX QYHKIUAMH U Ha3HAUCHHUEM;

e TOTOBHOCTbh K T'YMAaHUTAPHOW U BOJOHTEPCKOMU JI€SITENHHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOILICHUE K T'OCYJApPCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHUBATh CUTYAIlMIO W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHME JIMYHOIO BKJIaJla B MOCTPOEHUE YCTOMYUBOIO OYyILIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHPY, BKJIIOYAS OSCTETUKY HAY4YHOTO
TBOPYECTBA, MPUCYIIIETO (HU3NYECKOMN HayKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIAThH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccun U peanru30BbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O U €amMOOOpa3OBaHUIO B
00acTH (U3HKHU Ha TIPOTSHKCHUU BCEH KU3HHU.

IKOJIOIrH4€¢CKOro BOCIuTaHud:

c(OpMHUPOBAHHOCTh JKOJOTUYECKON KYJIbTYpbI, OCO3HAHHE TJI0OATBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JCUCTBUUA B OKPYXKAIOWIEW Cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue OMbITa JEITEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (U3UKH OCYIIECTBISITH MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE Y4eOHbIE 1eHCTBUSA
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIH3UPOBATH  IPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

OTIPENICTISATh IETN NEATEIHHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPHH HX
TOCTHKEHUS;

BBISIBJISITh 3aKOHOMEPHOCTH ¥ TPOTHBOPEUYUST B pPacCMaTpUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTePHAITbHBIX U HEMAaTePUATbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSATEIBHOCTh, OIEHUBATH COOTBETCTBUE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKH TIOCJIC/ICTBUN JEATEIHHOCTH;
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KHU3HEHHBIX TTPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUEH, KITFOYCBHIMHU MOHITUSIMUA W METOJIAMHU
bu3NYeCcCKON HAYKH;



BJaJE€Th  HABbIKAMHM  y4€OHO-MCCIIEOBATEIbCKOM M MPOEKTHOU
NEeATeNIbHOCTH B 00JlacTh (DU3UKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHECHUIO PA3IUYHBIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIliy, MPeoOpPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX
CUTyallUsX, B TOM 4YHCJI€ MPU CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTU
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3U U aKTyaJIM3UpPOBATH 3aj/auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYYECHHbIE B XOJ€ pEIICHHs 3aJayd pPe3yJbTaThl,
KPUTHUUYECKHU OIEHUBATh MX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYNIHPOBATH COOCTBEHHBIE 3a/layd B 00pa30BATEIbHOU
NESATEeIbHOCTH, B TOM YHUCJIE TIPU U3YYEHUU (PUBHKY;

J1aBaTh OILIEHKY HOBBIM CUTYyAIUsIM, OIICHUBATh TPUOOPETEHHBIN OTIBIT;
YMETh TMEPEHOCUTh 3HAHUS 10 (U3MKE B MPAKTUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

yYMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00J1aCTeH;
BBIJIBUTATh HOBBIE UJIEH, NPEIaraTh OpUrHHAIbHbBIE TTOJIXOIbI U PEIICHUS;
CTaBUTH POOJIEMBI U 33/1a4H, IOIMYCKAIOIIME aTbTePHATUBHBIC PEIICHMUS.

PabGora ¢ undgopmanmeii:

BJIQ/ICTh HABBIKAMHU TOJY4YeHUSI MHPOpMAIUU (PU3NYECKOTO COACpKaHUS
U3 HCTOYHHMKOB DPA3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHaIM3, CHCTEMATHU3AIMI0 M HHTEPHpETalni0 WH(QOpPMAIMU Pa3THUUHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpeACTBAa HWHMOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKNA O€30MaCHOCTH, THUTHEHBI, PECYypCOCOEpeKEHUs, MPABOBBIX H
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

co37aBaTh TEKCTHI (PM3MUECKOTO COJEPKaHMUS B PA3NHYHBIX (popmaTtax ¢
y4€TOM Ha3HaueHus HHQPOpMAlMU U UEJIEBOM ayIUTOPUHU, BbIOUpas
ONTUMATIbHYIO POPMY MPEACTABICHUS U BU3yATU3ALIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOIIEHHE Ha Yypokax (U3MKM M BO BHE-ypPOUYHOU
NEATEIIbHOCTH,

pacno3HaBaTh MPEANOCBUIKM KOH(IMKTHBIX CHUTyallMi M CMAr4arhb
KOH(DJIUKTBIL;

Pa3BEPHYTO U JIOTMYHO M3JIaraTb CBOIO TOUYKY 3PEHUs C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

IIOHMMaTh W UCIOJb30BaThb  IPEUMYIIECTBA  KOMAaHIHOW U
UHAUBUAYAJIBHON paboThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
VUHTEPECOB U BO3MOYKHOCTEHN KaXKJ0T0 YIEHA KOJUIEKTUBA;

IIPUHUMATh 1EJIM COBMECTHOM JIEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBHUS IO €€ JOCTHIKEHUIO: COCTAaBIIATH ILUIAH
JEUCTBUH, pacnpelesiTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM paboThI;

OLIEHUBATh KAa4eCTBO CBOETO BKJIAJAa U KaXJOTO yYaCTHHKAa KOMAaHIbI B
o011t pe3yabTaT Mo pa3pabOoTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IPOEKTHI, OLEHWBATh WACU C IIO3ULMHA HOBHU3HBI,
OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

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

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh  MTO3HABATEIBHYIO  JEATEJIBHOCTh B
obmacth (GU3NKA MU aCTPOHOMHUHM, BBISBIATH NPOOJIEMBI, CTaBUTh U
dbopMyIHpOBaTh COOCTBEHHBIC 3a1aUH;

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX U KAYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPAKTUYECKON padOThl ¢ Y4ETOM HUMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HaHHBIM BBIOOpP, apryMeHTHpPOBaTh €ro, OpaTb Ha ceos
OTBETCTBEHHOCTbH 32 PEIICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JIPYAUIMH B 00JacTH
(GU3UKH, MOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA U KYJIbTYPHBII
YPOBEHb.

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



JlaBaTh OLIEHKY HOBBIM CUTYalMsIM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

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

UCIIOJIB30BaTh MPUEMBI pedlIeKCUU [Jii OLEHKH CUTyallud, BbIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIILHOCTH;

NpUHUMATh Ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IPU aHaIu3€ pPE3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporecce AOCTHKEHHUS JIMUHOCTHBIX PE3YJbTaTOB OCBOEHUSI MPOTPAMMBI I10
duszuke Uil ypoBHS cpeAHero ooOmiero oOpa3oBaHus Y  00ydaromuxcs

COBEPIIEHCTBYETCS HMOIIMOHAJIbHBIH UHTEJJIEKT, MpeAnoaraomii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHATIFHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHAILHOM c(ephl, OBITh YBEPEHHBIM B CeO€;

CaMOpEeTyJTUPOBaHMS, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATH, UCXOS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YYUTHIBATH €ro IMpPH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKJIIOYAIOMIMX CIIOCOOHOCTh  BBICTPAaWBATH
OTHOMICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K koniy oOyuenuss B 10 knacce mpenMeTHbIE pPe3ysibTaThl Ha YriayOJE€HHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIUXCS YMEHUIA:

MOHUMATh POJb (PU3MKK B  HKOHOMHYECKOM, TEXHOJOTMYECKOMH,
HKOJIOTMYECKOM, COIMAJIBHOM M 3THYECKOM cdepax eaTeabHOCTH
YeJIoBeKa, POJb U MECTO (PU3MKU B COBPEMEHHOW HAy4YHON KapTHHE MUpa,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (YHKIUN  Qu3Mueckol Teopuu —  MEXaHUKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3niuyath YCJIOBUS TNPUMEHUMOCTH MoJeied (u3nyeckux Ten u
IpolLeccoB (SIBJICHUI): HHepUHMalbHAs CHCTeMa OTCYETa, abCOIOTHO
TBEPAOE TEIO, MaTepuajbHas TO4YKa, PABHOYCKOPEHHOE [IBU)KEHUE,
CBOOOJIHOE TmajeHue, alCONIOTHO yhpyras aeopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIrO (KpUCTAJUIMYECKOT0) Tela, UeaJbHbIi Tra3, TOUCUHBIA 3apsij,
OJTHOPOJIHOE 3JIEKTPUUECKOE MOJIE;

pa3nmuyath yCJIOBHS (TpaHUIBI, O0JACTH) MNPUMEHUMOCTH (HU3UIECKUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHANIM3UPOBATh M OOBACHATH MEXAHMYECKHE TIPOLIECCHl U  SIBJICHUS,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMAaTHUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUMUN  OTHOCUTENbHOCTH [amuiies, 3aKkoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAaHEHUS MUMITYJIbCa U MEXaHMYECKON
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl pAaBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLIECCHl U SIBICHUS, UCIOJIb3Ys
ocHoBHble monokeHns MKT u 3akoHBI MONEKYISIpHOW (U3UKKA W
TEpPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJAEAJIBHOTO Ta3a CcoO CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBSI3b TEMIEPATyphl BEIIECTBA CO CPEIHEN KUHETUYECKOU
SHEPryeu TEIIOBOTO JBMKECHUS €r0 YacCTHIl, CBA3b JABJICHHS WUICAIBHOTO
raza C KOHIEHTpaUWEHd MOJEKYyJl U €ro TeMIlepaTypoi, YpaBHEHHE
MenpneneeBa—Kianeiipona, mNEpBbIA 3aKOH TEPMOAWHAMHUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs MeHnneneeBa—Knaneipona;

aQHAJTU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kynona, MOTEHIIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TMOJIA, NPUHUUN CYNEPHO3UIUUA DIIEKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasi YCJIOBHUS MPUMEHUMOCTH 3akoHa Kyrona, a
TaKXe€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma Uil ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (DU3NUECKUE TPOILECChl U SIBJCHUS, WCIONB3YS BEIHMYHHBI:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC Te€Jla U CUCTEMBI TEJI, CUIIa,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKash JHeprusi, padoTra CWIbI, LEHTPOCTPEMUTEIBHOE
YCKOPEHHME, CHJIa TSKECTH, CUJla YNPYroCTH, CWjia TPEHHUsl, MOUIHOCTb,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEpPrus ynpyrol aedopmaiid TMPYXKUHBI, KOJIUYECTBO TEIJIOTHI,
aOcoJIIoTHasl Temreparypa Teja, pabora B TEPMOAWHAMUKE, BHYTPEHHSS
SHEPrus WJCAIBHOIO OJHOATOMHOTO rasza, paboTa HIealbHOTO Tasa,
OTHOCHUTEJIbHAasl BJIAXXHOCTh Bo3ayxa, KIIJI wuaeansHOro TEmiIoBOTO
JBUTATEJS; DJIEKTPUUECKOE TMOJIe, HAMPSHXKEHHOCTh AJIEKTPUYECKOTO MOJIf,
HaNnpsOKEHHOCTh TOJIST TOUEYHOT'O 3apsija WIM 3apsHKEHHOro Iapa B
BAKyyM€ W B JUDJICKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHIMAJIOB,  DJJICKTPOABIIKYIAsl  CHJa, CHJIa  TOKa,
HanpspKEHHWE, MOIIHOCTh TOKA, DJIEKTpUYECKass EMKOCTh ILIOCKOTO
KOHJICHCATOpa, COMPOTHBICHHUE Yy4yacTKa LIENH C IOCJIeI0BaTEIbHBIM U
NapaJuIeIbHBIM COCIUHEHUEM PE3UCTOPOB, SHEPIUS AIEKTPUYECKOTO TOJIS
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTM  MPOTEKAaHWUA  (PUBMYECKUX  SIBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIIEHHE U KOHJACHCAIWs, IUIaBJICHUE U KPUCTAJUIN3aLMs, HAIPABIEHHOCTh
TEIUIONEPEIaut, 3JEKTPU3ALMs TEJl, IKBUIIOTCHIIMAJIBHOCTh MOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (UKCUPOBATh pPE3YyJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3UYECKUX BEIWYMH B BHUAE TIpadUKOB C Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHUMAJBHBI METOJ HM3MEPCHHS, OIECHUBATH AOCOJIOTHBIE H
OTHOCHUTEJIbHBIC MTOTPENTHOCTH MPSAMBIX U KOCBEHHBIX H3MEPEHUH;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTAaTyce MPEIIOKEHHOM
TUTIOTE3HI;

coOJr01aTh TIpaBMIIa 0€30MMaCHOTO TPY/a NMPH MPOBEACHUHN HCCIICIOBAHUN
B paMKax y4eOHOTO DJKCIEpPUMEHTAa, MpPaKTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaHMS;

pemiath pacy€THBIC 3aJa4yd C SBHO 3aJaHHOWM M HESBHO 3aJaHHOM
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIaThl
bu3nuecknuX TEOpUd MpU HMCIOJB30BAHUU MAaTEeMAaTHUYECKUX METOJIOB
pelIeHus 3a/1a4, MPOBOJUThH PACUEThl HA OCHOBAHWU MMEIOITUXCS JaHHBIX,
aHAIM3UPOBATH PE3YNbTaThl U KOPPEKTUPOBATH METOIbI PEIICHHS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIE 3ajaud, TpeOylolue MPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TAaK)KE UHTETPAIMH 3HAHUN U3 IPYTUX
NIPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
IIEMOYKY PACCYKJIEHUI C OTIOPOM Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKHE SBJICHNUS,

UCIIOJIb30BaTh TEOPETHUYECKUE 3HAHUA i1 OOBSACHEHHS OCHOBHBIX
IPUHIIAIIOB pa0OThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUA O PAIMOHATIBHOM
IPUPOJIOTIOIH30BAHNH, a TAaK)KE Pa3yMHOM HCIOJIb30BAaHUM JTOCTHIKEHUN
HAyKd W TEXHOJOTWUH IS JajdbHEHIIeTO pa3BUTUS YEIIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3inyHble crocoObl padoThl ¢ MH(popMalmeil (Hu3nIecKkoro
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM HCMOJIb30BaTh COBPEMEHHBIE HH(OpPMALMOHHBIE
TEXHOJOTUU JJId TOUCKA, NEepepabOTKU M MpeAbsBICHUS Y4eOHOH W
HAYYHO-TIONYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U MHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAIM3UPOBATH  MOJIy4aeMyro  HMH(GOpPMAUUI0O M  OLEHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK M HA OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ NPHUOOPETeHHs  HOBBIX 3HAHUW B Ipolecce
BBIMIOJTHEHUS TPOCKTHBIX U y4eOHO-UCCIEA0BATEIbCKUX PadoT;

paboTaTh B TpyNIe C MCIOJHEHUEM pPa3IUYHbIX COLMAIBHBIX POJEH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJApTHBIX CHUTYalUsAX, aJ€KBATHO OIICHUBATh BKJIAJ KAXKIOTO W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

NPOSIBIIATh MOTUBALIMIO K Oyaymieit mpodeccuoHaIbHON AESTEBHOCTH 1O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oGyuenuss B 1l knacce mpeaMeTHble pe3yJbTaTbl Ha YriayOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHUMATh PpOJIb (U3UKK B OKOHOMHUYECKOH, TEXHOJOTHYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
GbU3UKKM B COBPEMEHHOW HAay4yHOH KapTHHE MHpa, POJIb aCTPOHOMHUHU B
MPAKTUYECKON  JICSATEIIbHOCTH YEJIOBEKAa MW  JAIBHEUIIEM HAy4YHO-
TEXHUYECKOM Pa3BUTUH, 3HAYEHUE OMMUCATEIbHOM, CHCTEMATU3UPYIOLIEH,
OOBSICHUTEIFHON W TPOTHOCTUYECKOW (YHKIHMH (HU3UIECKOW TEOpPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, poiab GU3NUIECKON TEOpuu B (POPMUPOBAHUU TPEACTABICHUN O
dusznueckor KapTUHE MHpaA, MECTO (U3UUECKONW KapTUHBI MUpa B 0OIIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TPUMEHHMOCTA MoAeleld (u3udeckux Ten U
IPOLIECCOB  (ABJICHUM): OJHOPOJHOE DIIEKTPUUYECKOE U  OJHOPOIHOE
MarHUTHOE TIOJIsI, TAPMOHUYECKHE KOJICOAHUs, MATEMAaTHICCKUN MasSTHUK,
UJCaTbHbIN MPYKUHHBI MasTHUK, TapMOHUYECKHE BOJHBI, UACATbHBII
Kosie0aTebHBIN KOHTYpP, TOHKAs JIMH3a, MOJIETIEH aToMa, aTOMHOTO si/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath YyCJIOBHUS (TpaHULbI, O0JacCTH) NPUMEHUMOCTH (HUIUYECKUX
3aKOHOB, MOHMMAaTh BCEOOIIMM XxapakTep (yHIAaMEHTaJbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TIOJIOKECHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro  3apsiaa, cuia Awmmepa, cuia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  MHAYKUMM, 1npaBwio  Jlenma, cBa3p  O/C
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIbl  TOKA,  TOCTYJaThl  CHCNHaIbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBICHATH KBAHTOBBIC MPOIIECCHI U SIBICHUS, UCIIONB3YS
NOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHME  DWHINTEHHA  AJs
dororddexra, mnepBblii U  BTOpod moctynatel bopa, npuHUUMI
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsI0BOTO M MAcCCOBOTO YHCEN U DHEPTUH B SJACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJEKTPUYECKOTO TOJIs, MOTEHIHAN JIEKTPOCTATUYECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, JJICKTPOABIDKYINAS CHUJIA, WHIYKIUSI
MarHUTHOTO TIOJII, MarHUTHBIA MOTOK, cujia AMIiepa, WHAYKTHBHOCTD,
ANEKTPOABMKYIA CUJIAa CAMOMHIYKIUW, HHEPrus MAarHUTHOTO IOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TIOKOSI CBOOOJHOM 4YAaCTHUIBI, DHEPrusi M HUMIYJIbC (HOTOHA,
MacCOBO€ YUCJIO U 3apAll A1ipa, SHEPTHsl CBSI3U S]1pa;

OOBSCHATH  OCOOCHHOCTH  TPOTECKaHUs  (PU3MUECKUX  SBIICHHIA:
ANIEKTPOMArHUTHAsI MHIYKIUS, CAMOMHIAYKIUS, PE30HAHC, HHTEp(EepEeHIINS
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanekTpuueckuii 3pdext (dotodrdderr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHHue snuep, (U3nyYecKue MPUHIUIBI CIIEKTPaIbHOTO
aHanm3a u paboThI Ja3epa;

OTIpEeIeNIsITh HAIMpaBiICHUE WHIYKIIMA MAarHUTHOTO TIIOJSl TPOBOJHUKA C
TOKOM, CHJIbl AMriepa u cuibl JlopeHna;

CTPOUTH HU300pakeHHE, CO3AaBaeMOe MJIOCKUM 3€pKajioM, TOHKOW JINH30M,
Y PaCCUUTHIBAThH €TO XapAKTEPUCTUKH,

NPUMEHSTH OCHOBOIIOJATAIONINE ACTPOHOMHYECKHE TOHSTHS, TCOPUH U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  IPOIIECCOB,
IPOUCXOJIANIUX B 3BE37aX, B 3BE3MHBIX CHCTEMax, B MEKTaTaKTUUECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
NPOBOAUTH HCCIENOBAHUE 3aBUCHUMOCTEH (HU3MUECKUX BEIHYMH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWH, TpPH OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (DUKCHPOBATh PE3yibTaThl  IMOJYYCHHOW 3aBHUCHUMOCTH



(¢u3nuecKuX BEJIMYMH B BHAE Tpa@UKOB C Y4ETOM aOCONIOTHBIX
MOTPEIIHOCTe  M3MEpeHWi, JenaTh BBIBOABI 1O  pe3yibTaTraMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, MPU ITOM
BBIOMpATh ONTUMATBHBIA METOJ] W3MEPEHHsI, OIICHWBATh a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOJIUTH OTBITHI MO MPOBEPKE MPEATIOKCHHON TUIIOTE3BI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMpaTh HKCIIEPUMEHTAIBHYIO YCTAaHOBKY, aHATH3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
co0roIaTh TpaBwiia 6€30MacHOro TPy/la pU MPOBEIACHUH HCCIIeTOBAaHUN
B pamMKax yueOHOro OJKCIepMMEHTa, MpakTHKymMa M  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndyeckold MOJENBI0: HAa OCHOBAaHWU aHalIHW3a YCJIOBHUS BBIOWpATH
¢usnyeckue Mojenu, OTBEYarolue TpPeOOBaHUAM 3a7aud, MPUMEHSThH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  MKCIOJIB30BAHMM MaT€MaTH4YEeCKUX METOJOB pELIeHUs 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, aHAIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

peliaTte KaueCTBEHHbIE 3a/Jauyd, TpeOylollue NpUMEHEHHUs 3HAHUNA U3
pa3HBIX pa3zeloB Kypca (QU3UKH, a TAaKKE WHTETpally 3HAaHUN U3 IPYruX
IPEIMETOB E€CTECTBEHHO-HAYYHOI'O0 IMKJIAa: BBICTPAUBAaTh JIOTMUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB PabOThl U3MEPHUTEIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOHCTB
U TEXHOJIOTUYECKHUX MPOIIECCOB;

NPUBOAWTH MPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESITEIbHOCTH YENIOBeKa, CBSI3aHHOM ¢ (M3MYECKUMH MpoLeccaMu, ¢
MO3UIINH 3KOJOTHIECKON 0€30MacHOCTH, MPEACTABICHUH O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHSATh pa3inyHble crocoObl padboThl ¢ MH(popMalmeil (HU3nIecKoro
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU JUIsl TIOMCKa, TMepepabOTKu U NPEeAbSBICHUS Yy4eOHOW U
HAYy4HO-TIOMYJISIPHOW MHGPOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETALIUU
uHopManuK, TMOIYYEHHOW U3 Pa3IMYHBIX MCTOYHHUKOB, KPUTHUUYECKHU
aHAJTU3UPOBATh  MMOJydyaemMyl  WHOpMalnMlO ©W  OIEHMBATh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJu3a UCTOYHUKA WH(pOpMaIINH;

MIPOSIBIISTH OpraHU3aIMOHHbIE u MO3HaBaTEJILHBIE yMEHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Tpoliecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C KCIOJHEHHEM pa3IMYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTyY TPYIIIBI, PAIMOHATBLHO PACTIPEACIATh ASATEIbHOCTD
B HECTAHJAPTHBIX CUTYyaIlUSX, aJICKBATHO OIEHUBATh BKJAJ KaXJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJISATh MOTUBAIIMIO K OyAyIieH npodecCHOHATbHONU NeATeIbHOCTH 110
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQUIIS.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypcsl
Paznea 1. HAYYHBIV METO/ ITIO3HAHUS ITIPUPOIbI
11 Hay4Hnslii MeTO MO3HAHUS TPUPOIBI 6
Hroro mo pazueny 6
Paznen 2. MEXAHUKA
2.1 Kunematunka 10 1
2.2 JlnHamuka 10
2.3 Craruka TBEpAOTO Tea 5
2.4 3aKOHBI COXPAHECHHS B MEXaHHUKE 10
Hroro mo pazgeny 35
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBBI MOJICKYJISIPHOKHHETUYECKON TEOPUH 15 1
3.2 Tepmoauaamuka. TeninoBble MalTuHbI 20 1
33 ArperatHble cocTosiHUS BemiecTBa. dDa3oBbie 14 1
TIepexo/ibl
Utoro no pazneny 49
Paznen 4. DJIEKTPOJANHAMUKA
4.1 DNEKTpUUECKOE T0JIe 24 1
4.2 I1oCTOSHHBIN 2NEKTPUYECKUI 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 ITPOT'PAMME 170 16




11 KVIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MaruauTHO€E 1oJ1e 14
1.2 DneKTpOMarHuTHas MHAYKLINS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI 1 BOJIHbBI
2.1 MexaHn4ecKue KoJIeOaHus 10
2.2 DNeKTpOMarHuTHBIE KOJICOaHMs 15
53 MexaHn4yecKue 1 3JeKTPOMarHUTHBIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60

Pasgen 3. OCHOBBI CIHEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

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

4.1 KopnyckynsipHo-BOTHOBOM Tyanu3m 15

4.2 ®dusznka aroma 5

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

YACTHI]




Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DeMeHTBI aCTPOHOMHH M aCTPOPU3UKU 12
Hroro no pazgeny 12
Pazznen 6. ®PU3HUECKHWI MPAKTUKYM
6.1 Ouznyeckuil NPakTUKyM 16 16
Wroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtematu3anusa 1 00001IeHne
71 MPEIMETHOTO COJICPKAHMS U OITBITa 15
' JeITEeTBbHOCTH, IPUOOPETEHHOTO TTPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOe Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tema ypoxa Bcero Konrpoaprre | Hpakririeckite u3yyeHusi =~ oOpazoBaTeibHbIE
padoTsbI padoThI pecypest
1 ®uszrka — pyHIaMeHTaJIbHas HayKa O 1
IpUpoie
9 Hayunb1ii MeTO1 MO3HAHUS U METObI 1
UCCIeI0OBaHUS PU3NYECKUX SBJICHUN
DKCIEPUMEHT U TEOPHUSA B MPOIIECCE
3 no3HaHus npupoapl. Habmonenne u 1
IKCIIEPUMEHT B (hU3HKE
4 Crioco6s1 m3mMepeHust GU3NIECKUX BEIMYNH 1
AGCOIOTHAs M OTHOCUTEIbHAS
5 MOTPEITHOCTH U3MEpPEHUN (PU3NIECKUX 1
BEJTUYHH
MopenupoBanue B ¢pusuke. Posb u mecto
5 ¢u3ukH B GOpMHUPOBAHUN COBPEMEHHOM 1
Hay4YHOU KapTUHBI MUPA, B IPAKTHUYECKON
NEeSITeNbHOCTH JII0JIeH
Mexanuueckoe nBkeHue. Cucrema
7 oTcueTa. OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
neuxkenus. [Ipsmast u oOpaTHas 3agauu
MEXaHHUKHI
3 Panuyc-BekTop MaTepralbHOM TOUKH, €T0 1

MMpOCKOHUU HAa OCHU KOOPAUHAT. TpaeKTOpI/IH.




[Tepemenienue. Cxopocts. X npoekuuu Ha
OCH KOOPJIMHAT

PaBHOMEpPHOE IPAMOIMHEWNHOE IBHKEHUE.
I'paduaeckoe onucanue paBHOMEPHOTO
MPSIMOJIMHENHOTO JBUKEHUS

10

CrnosxeHune nepeMelieHnii 1 CKOPOCTEH.
Pemrenne 3anau

11

HepaBHoMepHoe nBmxkeHne. MrHoBeHHast
CKOpoCThb. Yckopenue. [IpsamoimHaeitnoe
ABUKCHUC C TIOCTOSAHHBIM YCKOPCHUCM

12

I'padmyeckoe onucanue NpSIMOIUHEHHOTO
JIBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

13

CBoboaHoOe maieHre. Y CKopeHue
cBOOOHOTO MaJeHus. 3aBUCUMOCTD
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX Tpaduku

14

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM K
TOPU30HTY

15

KpuBonuneiiHoe npuxenue. [[Brxenue mo
OKPY)KHOCTH. YTJIOBas U JIMHEWHAs
ckopoctb. [lepuoa u yacroTa.
LleHTpOoCTpEMHUTEIIEHOE U TIOJIHOE
yCKOpEHUe

16

KonTtponbHas paboTa o Teme
"Kuuemartuka"

17

IlepseIif 3akoH HeroToHa. MHEepnanbHble
cucremsl orcuéra. [IpuHuun
OTHOCHUTEIBLHOCTH [ anmuies.




HewnnepuuanpHbie cUCTEMBI OTCUYETA

Cuna. PaBHozelicTByroIas cuiia. Bropoit

18 3akoH HproTona. Macca

19 B3aumopeiictue Ten. Tperunii 3akoH
Hrrotona

20 [Ipunuun cynepno3uiuu cui. Pemenne
3a/1ay Ha IpUMEHEeHne 3aKkoHOB HbroToHa
3aKO0H BCEMHPHOTO TSATOTEHUS.

21 DKBUBAJICHTHOCTh T'PABUTAIMOHHON 1
MHEPTHOMN MaccChl

29 Cuna TsKeCTH U yCKOpeHHe CBOOOHOTO
nageHus
JIBmkeHne HeOSCHBIX TeT U UX

23 HMCKYCCTBEHHBIX CITYTHHKOB. [lepBas
KOCMHUYECKasi CKOpoCTh. 3akoHbI Kertepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. [Ipupoaa u BUzIbI CUI

25 TpeHus. JIBHKEHUE B KUIKOCTH M Tase C
y4€TOM CHJIIBI COITPOTHUBIICHUSI CPEIIBI

26 Hasnenue. ['mapocrarnyeckoe JaBiCHUE.
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEIIO.

27 [TocTynarensHOE U BpalaTeabHOE
JBWKEHHUE TBEPJIOTO Teia

)8 MoOMEHT CHJIBI OTHOCHTEIBHO OCH
BpaueHus. [1nedo cumbl

29 CrnoxeHue cuil, MPUIOKEHHBIX K TBEPIOMY

teny. LleHTp TsxecTu Tena. Y cinoBus




paBHOBECHS TBEPIOTO Teia. Buabl
paBHOBECHS

30

Pemenue 3amau

31

KonTtponsHas padora o Teme "/lnnamuka.
Craruka TBepaoro tena'

32

NMnynbc MaTepUabHOW TOUYKH, CUCTEMBI
MaTepuaibHbIX Touek. LlenTp macc
CUCTEMBI MaTEpPUAJIBHBIX TOYEK. TeopeMa o
JBAKEHHUH LIEHTPA Macc

33

NmMmynbe critbl ¥ M3BMEHEHUE UMITYJIhCa
Tesa. 3aKOH COXPaHEHUsSI UMITYIIbCa.
PeaxkTnBHOE OBIDKEHIE

34

MoOMEHT nMITyJIbca MaTEPUATBHON TOYKH.
IIpencraBieHre 0 COXpaHEHUN MOMEHTA
HMITyJIbCa B LICHTPAIbHBIX MOJISAX

35

Pemenue 3agau

36

PaGora cuibl Ha MaOM U HA KOHEYHOM
nepemeneHuu. ['padpuueckoe
npejcTaBieHue paboThl CUilbl. MOIIHOCTh
CHJIBI

37

Kunernueckas sneprus. Teopema 00
W3MEHEHUH KMHETUYECKOU SHEPTUU
MaTepHUaIbHON TOUKH

38

IToTenumanbHbIe U HEMOTESHIIMAIILHBIC
cunbl. IloTeHnnanpHas SHEPrus. BTOpaSI
KOCMHYECKast CKOPOCTb

39

TpeTLH KOCMHUYCCKasA CKOPOCTh. CBs13b
pa6OTLI HCIMMOTCHIMAJIbHBIX CUJI C




M3MEHEHUEM MEXaHUYECKON DHEPTrUun
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKOHN SHEPTrUun

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

40 YpaBHenue bepHyim s uaeanbHon
KUIKOCTH

41 KonTposnbHas paborta no teme "3aKoHbI
COXPAaHEHHUS B MEXaHHKe"
Pa3BuTHe npeacraBieHuii 0 Ipupoie

42 Ter1oThl. OcHOBHBIE TIoJI0KeHUsT MKT.
Hudody3us. bpoyHoBckoe ABuxeHnE
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TeJ. XapakTep ABMKCHUS U
B3aMMO/ICHCTBUS YaCTHUI] BEIIECTBA
Macca u pa3Mepsl MOJIEKYJT (AaTOMOB).

44 Komuuectso Bermtecrsa. I[locrostHHas
ABoraapo

45 Temnepartypa. TermioBoe paBHOBECHE.
IlIxama Ienbcus

46 Pemtenue 3amay

47 Wneanpuslii ras. ['a3oBble 3aKOHBI

48 VYpaBuenue MenneneeBa-Knanelipona.
Pemenue 3amau

49 AbGcoumoTHas TeMiieparypa. 3aKoH
JanbToHa

50 N3omponeccel B UACAIBHOM Tase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA

51 I'paduueckoe npeacraBieHue




M30IIPOIIECCOB: U30TEPMa, U30X0Pa,
n3obapa

52

OcnoBHoe ypaBHenne MKT

53

Pemenue 3amau

54

CBs13b a0COJIOTHOM TeMIepaTyphbl
TEPMOIMHAMHYECKON CUCTEMBI CO CpEHEN
KMHETUYECKOHN DHEPrUueH NoCTYNaTeIbHOTO
TEIUIOBOTO JIBM)KEHUS €€ 4acTHUI]

55

0O0001IEeHNE ¥ CUCTEMATHA3AIIMS 3HAHUHA 110
teMe "OcuoBst MKT"

56

KonTtponpnas padota o teme "OCHOBBI
MKT"

57

TepmonnHamudeckas cuctema. 3aanue
BHEIIHUX ycnoBui jyuist T/l cuctemsl.
Bremrane  BHyTpeHHUE TTapaMeETPBHI.
[TapameTpsr T/l cucTeMbl Kak cpegHue
3HAYEHUs BEJIMYKMH, ONMCHIBAIONINX €€ Ha
MHKPOCKOTTMYECKOM YPOBHE

58

HyneBoe Hauano TepMoIuHAMUKH.
CamornpousBoJibHas penakcarus T/]
CUCTEMBI K TEIUIOBOMY PaBHOBECHIO

59

Moens UeaIbHOro ra3a B
TEpMOJIMHAMUKE. Y CJIOBUS MPUMEHUMOCTH
3TOM MOJEIIH

60

YpasHenune MenzeneeBa-Knaneiipona u
BBIpaKCHUE JI1 BHYTPEHHEHN SHEPrUuu

61

BoipaskeHue a1 BHyTpEeHHEN SHEPrUu
OJIHOATOMHOTO MJICAJIBHOT'O Ta3a.




KBa3ucraTueckue U HeCTaTUICCKUE
MPOLIECCHI

62

OnemenTapHas paboTa B TEpMOIMTHAMHUKE.
Brruncnenue paboThl 1o rpaduky mpoiecca
Ha pV-auarpamme

63

Tennonepenayda kak crnoco0® U3MEHEHUs
BHyTpeHHel snepruu T]l cucremsl 6e3
COBEPIICHUS padOTHI

64

KonBekuus, TEMIONpoOBOIHOCTD,
W3JIy4YCHHE

65

KommaectBo TennoTel. TemIoEMKOCTE Tena.
VY enpHast 1 MOJISIpHAs TETUIOEMKOCTH
BENIECTBA. Y IeTIbHAS TEIJIOTa CTOPAHUS
TOILJINBA

66

Pacuér xonuyecTBa TEMJIOTHI IPH
Teruionepeaaye

67

[Tonsarue 06 annabaTHOM TIpoIIECcCe.
[TepBrIil 3aKOH TEPMOAMHAMUKHI

68

KonunuecTBo TemnoTel u paboTa Kak Mepbl
W3MEHEHUs BHYTpeHHe# sHepruu T/]
CUCTEMBbI

69

Btopoii 3akoH TepMOAMHAMUKH IS
PaBHOBECHBIX U HEPABHOBECHBIX
npoueccoB. HeoOpaTuMocTh MpUPOIHBIX
MIPOLIECCOB

70

HpI/IHHI/IHLI HeﬁCTBHﬂ TCIIJIOBBIX MAIIIMH.
KIIJ1

71

MaxkcumanbHoe 3Haduenue KITJ. Iukn




Kapuo

72

Pemenue 3amau

73

DKOIOTUYECKHE ACIIEKTHI HCITOJIb30BaHMUS
TEIUIOBBIX JIBHTAaTeleil. TemmoBoe
3arpsI3HEHUE OKPYKAIOLIEH CPeJIbl

74

Pemenue 3amau

75

O0001IeHne 1 cUCTEMAaTH3AIUS 3HAHNUI 110
teme "Tepmonnnamuka. TerioBbie
MaIIuHe"

76

KonTponbHas pabora no teme
"TepmoanHamuka. TernaoBeie MalIuHbI"

77

[TapooOpazoBanne 1 KOHICHCAIIHSL.
Hcnapenue u kurenue. Y aenbHas TEIIOTa
napooOpa3oBaHHs

78

Hacermennsie u HCHACBIIICHHBIC ITapbI.
KadgecTBeHHas 3aBUCHMOCTh INIOTHOCTH U
JAaBJICHUA HACBIIICHHOTO Imapa OT
TEMIIEPATYPhI, UX HE3ABUCUMOCTD OT
00BéMa HACBIIICHHOTI'O I1apa. 3aBUCUMOCTD
TEMIICPATYPhI KUIICHHUA OT JaBJICHUA B
KNIKOCTHN

79

BrnaxHocTh Bo3yxa. AGCONMIOTHAS U
OTHOCHTEIbHAS BIIAXKHOCTD

80

Pemenue 3amau

81

TBépnoe teno. Kpucrammueckue u
amopdHble Tena. AHU30TPONHSI CBOMCTB
KpUCTAJIJIOB

82

IInaBnenue u KpucTajliin3anus. YV aenpHas




TertoTa tiasienus. Cyonumanus

83

Hedopmaruu TBEpIOTO Tena. PacTskeHue
u cxarue. Casur. Moayns FOnra. Ilpenen

yIpyrux aehopMariuii

84

TermoBoe pacmmpeHue KUIKOCTEN U
TBépl[I)IX TCII. AHFapMOHI/I3M TCIIJIOBBIX
KoJIeOaHUI YacTHUIl BEIIeCTBA

85

[IpeoGpa3oBanue s3Hepruu B pazoBbIX
nepexojax

86

VYpaBHeHUe TEIIOBOTO OanaHca

87

Pemenue 3agau

88

[ToBepxHocTHOE HaTshxeHHe. KanusipHbie
aBJeHus. [{aBieHue mo UCKpUBJIEHHON
MOBEPXHOCTHIO KUJIKOCTH. Dopmyna
Jlannaca

89

O06001IeHne U cucTeEMaTU3alMs 3HAHUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIe Iepexoabl"”

90

KonTtponbHas padoTa o Teme "ArperaTHbie
cocTosinus BeuiecTBa. @azoBbie mepexo b

91

DIIeKTpu3aIus Tell U €€ MpOosBICHUS.
DnekTpudeckuil 3apsa. /IBa Buaa
ANEKTPUYECKUX 3apsaaoB. [IpoBogHUKH,
TUDIEKTPUKHU U TIOTYIPOBOJHUKU

92

OneMEHTApHBIN MEKTPUUYECKUI 3apsil.
3aKOH COXpaHEHMs DJIEKTPUUYECKOTO 3apsiia

93

Bzaumopenictsue 3apsanoB. Toueunsie
3apsasl. 3akoH Kynona




94

Pemenue 3amau

95

Dnekrpuyeckoe nosie. Ero neiictBue Ha
INEKTPUUECKUE 3aPSIbI

96

Hanpsxk€HHOCTB 3JIEKTPUYECKOTO TOJIS.
[TpoOubIit 3apsia. JIuauM HANPsSHKEHHOCTH
aneKkTpudeckoro nois. OJHOpoIHOE
ANEKTPUYECKOE T0JIe

97

[ToTeHIMambHOCTH DIIEKTPOCTATUIECKOTO
nous. Pa3HOCTh MOTEHIIMAIOB U
HAIpsOKEHUE

98

[ToreHumaneHas sHEpTUs 3apsaa B
NEKTPOCTATHYECKOM roe. [loTennnan
NEKTPOCTATUYECKOTO OIS

99

CBs13b HaNPSLKEHHOCTH TOJIA U PA3HOCTH
MOTEHIIMAJIOB JUISl 3JIEKTPOCTATHYECKOTO
oJIs

100

[TpuHINT CYTIEPIIO3UITUHN DIICKTPUUECKHIX
noJieu

101

Pemrenue 3agau

102

[Tone Toueunoro 3apsina. [loje paBHOMEPHO
3apsOKEHHOU cephl

103

[Tone paBHOMEPHO 3apsKEHHOTO IO 0OBEMY
mapa. [lone paBHOMEPHO 3apsiKEHHOM
0ECKOHEYHOM MI0CKOCTU

104

HpOBO,[[HI/IKI/I B DJICKTPOCTAaTUYCCKOM IIOJIC.
YciaoBue paBHOBECHS 3apA10B

105

Z[I/IBHGKTPI/IKI/I " IIOJYIIPOBOJHUKU B
QJICKTPOCTATUYCCKOM II0JIC




Konpnencarop. D1nekTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTH TIOCKOTO
KOHJICHCAaTOpa

107 [TapannenbHoe coeMHEHNE KOHAEHCATOPOB

108 IlocnegoBaTenpbHOE COCTMHCHNE
KOHJICHCAaTOPOB

109 DHeprus 3apsKEHHOr0 KOHAEHcaTopa

110 Pemenne 3amau

111 JIBr>KeHure 3apsSKEHHOW YaCTHIIbI B
OJTHOPOJTHOM 3JICKTPHYECKOM TIOJIe

112 Pemrenue 3amay

113 O0001Ienre ¥ cucTeMaTH3aIys 3HAHUH 110
Teme "DnekTpudeckoe mnojie"

114 KonTtponbHas padoTa o Teme
"Onexrpuueckoe noie"
Cumna Toka. IlocTosHHBIN TOK. Y CIIOBUS

115 CYIIIECTBOBAHUS TIOCTOSTHHOTO
ANEKTPUIECKOTO TOKA

116 Hcrounuku Toka. Hanpsbxenue u 3/[C

117 3akon OMa Jyis yyacTKa LEeIH.
DIIEKTPUYECKOE COTIPOTUBIICHUE
3aBUCHMOCTb COTMPOTUBIICHUS OJHOPOIHOTO

118 MPOBOJJIHHUKA OT €r0 JJTUHBI ¥ IUIOIIA TN
MOIEPEYHOTO CCUSHUS

119 VYaensHOE COMPOTUBIICHHE BEIIECTBA.
Pemenue 3amgau

120 [TocnenoBarensHOE, TApaIETBHOE,

CMCHIAHHOC COCANHCHUC IMTPOBOIHUKOB




Pacuér pa3BeTBIEHHBIX JIEKTPUYECKUX

121 1
nenei. [IpaBuna Kupxroda

122 Pemtenue 3amau 1

123 PaGota anekTpudyeckoro Toka. 3aKoH 1
Hxoyna —Jlenua

124 Pemtenue 3amau 1
MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

125 TernoBas MOIITHOCTE, BEIJIEsIeMas Ha 1
pesuctrope

126 Pemienne 3amau 1

127 O/1C u BHyTpeHHEE CONPOTUBIICHNE 1
HWCTOYHHKA TOKA

128 3axoH Oma Juis MOJIHOM (3aMKHYTOI) 1
AIEKTPUYECKOH LTI

129 Pemtenue 3amay 1

130 MOIIHOCTh UCTOYHHUKA TOKA 1

131 KopoTkoe 3ambikanme 1

132 KonneHncarop B 11enu NOCTOSIHHOTO TOKa 1

133 Pemtenue 3amay 1

134 Pemrenue 3agay nmo reme "IlocToSSHHBIN 1
3JIEKTPUYECKUN TOK"

135 Permrenue 3amau mo reme "IlocTosIHHBIN 1
3JIEKTPUYECKUN TOK"

136 Pemenne 3amau no teme "IlocTosTHHBII 1
ANEKTPUUECKUH TOK"

137 O00011eH1Ee U CUCTEMATH3AIMs 3HAHUH 110 1

teme "[10CTOSHHBIN 27EKTPUUECKUI TOK"




138

KonTtponsHast pabota o Teme
"IIoCTOSIHHBIN 37€KTpUUYECKUHM TOK"

139

DNeKTpuYecKasi IPOBOIUMOCTh Pa3IMYHBIX
BEIIECTB. DJIEKTPHUECKUI TOK B METAIIIaX.
CBepXnpoBOIUMOCTb

140

DneKTpUYECKUH TOK B pacTBOpax U
pacmiaBax 3JeKTpoiauToB. 3akoHbl Dapanes
JUTSL DIIEKTPOJIN3a

141

DneKkTpuyecKkuii Tok B razax. [lmasma

142

DIEKTPUYECKHUN TOK B BAKyyMe.
Bakyymubie npu0opbl

143

DIEKTPUYECKUN TOK B MOJYIIPOBOJHUKAX

144

[TonynpoBoAHUKOBBIE TPUOOPHI

145

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHue Cuiibl TOKa U HAPSKEHUS B
L[ENU TIOCTOSTHHOTO TOKA MPY MOMOIIIH
AQHAJIOTOBBIX U IIU(POBBIX U3MEPUTEIBHBIX
npuOopoB" win "3HAKOMCTBO ¢ IU(PPOBOH
naboparopueit o ¢pusuke. [Ipumepsr
n3MepeHus (U3NYECKUX BETUYUH MIPU
MIOMOIIY KOMITbIOTEPHBIX AATYUKOB"

146

Ou3nyecKuil MPakTUKyM 10 TEME
"N3y4yeHrie HepaBHOMEPHOTO JIBHKEHUS C
L[EbIO ONpeIeTICHIs] MTHOBEHHOU
ckopoctu"

147

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"N3mMepeHue yCKOpEeHHUs IpU
MIPSIMOJIMHENHOM PaBHOYCKOPEHHOM




NBIDKEHUH 110 HAKJIOHHOM MI0CKOCTH' TN
"UccnenoBanue 3aBUCUMOCTH ITYTH OT
BpEMEHHU MPU PABHOYCKOPEHHOM
IBIOKeHUN"

148

PuU3NYECKUH IPAKTUKYM 110 TEME
"U3mepenue yckopeHusi CBOOOHOTO
nageHus" win "M3ydeHue ABUxKEHU Tena,
OpOIIEHHOTO0 TOPU30HTAIBHO"

149

@u3N4EeCKU TPAKTUKYM I10 TEME
"N3yueHne IBUKEHHS TeJla MO0 OKPYKHOCTH
C MTOCTOSIHHOM 1O MOJTYJIFO CKOPOCThIO" MIIH
"HccnenoBanue 3aBUCUMOCTH MEPUOJIA
oOpallleHrs KOHUYECKOr0 MasiTHUKA OT €ro
rnapameTpoB"

150

DU3NYECKUH TPAKTUKYM 10 TEME
"M3mepeHune paBHOICUCTBYIONIEH CHUIIBI
MIPH IBIKEHUU OpycKa M0 HAKIOHHOM
mwrockoctu" i "[IpoBepka rMnoTeE3bI O
HE3aBHCHUMOCTH BPEMEHU JABMKEHUS Opycka
10 HAKJIOHHOM TJIOCKOCTH Ha 3aJJaHHOE
paccTosiHue OT ero Maccol"”

151

Ou3nyecKuil MPakTUKYM 10 TEME
"UccneqoBanue 3aBUCUMOCTH CUJI
YIPYrOCTH, BOSHUKAIOIINX B MPY>KUHE U
pe3rHOBOM 00pa3siie, oT ux aepopmarun"
nnu "M3yueHne IBUKEHUSI CUCTEMBI Te,
CBSI3aHHBIX HUTBIO, IEPEKUHYTON Yepe3
JIErKui OJI0K"

152

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"N3mepenune ko3 duiimenTa TpeHus mno
BEJIMYUHE YIIIOBOTO KOA(PHIIHEHTA
3aBucumoctu Frp(N)" nmu "UccnenoBanue
JBYDKEHUS OpycKa 10 HaKJIOHHOM
IJIOCKOCTH C NEPEMEHHBIM KOAIPPUIIUEHTOM
TpeHus" unu "V3yueHue 1BUKEHUs Tpy3a
Ha Bajly Cc TpeHUeM"

153

@uU3NYECKU IPAKTUKYM I10 TEME
"NccnenoBanue yciuoBH paBHOBECHS
TBEP/OTO TeJla, UMEIOIIET0 OCh BpaLeHHs "
nimy "KoHCTpyrpoBaHue KPOHIITEHHOB U
pacu€r cwi ynpyroctu" nnu "M3yuenne
YCTOWYMBOCTH TBEPAOTO TeJa, UMEIOIIETO
IJI01[ab OTIOPHI"

154

DU3NYECKUH TPAKTUKYM 10 TEME
"U3mepeHune nMmmysbca Tesa mno
TOpMO3HOMY IyTH" niu "M3mepenne cuiibl
TATH, CKOPOCTU MOJIENIN AJIEKTPOMOOUIIS U
MOIIHOCTH CHJIbl TATK" nin "CpaBHEHUE
M3MEHEHHUS UMITYJIbCa TeJla C UMITYJIbCOM
cunbl" win "MccnenoBanue coxpaHeHUs
HMIYJbCa NP YIIPYTOM B3aUMOJICUCTBUM"
unu "M3MepeHre KHHETUYECKOU SHEPrun
Teja 10 TOPMO3HOMY IyTH"

155

dusnueckuil MpakTUKYM 10 TeEMe
"N3y4ueHne n30TepMUUECKOT0 IIpoLecca
(pexOMEeHIOBAHO HUCIOJIb30BAHNE
udpoBoii 1aboparopun)" wnu "U3yuenue
n30X0pHOro npouecca” nin "U3yuenune




n3o0apHoro nporecca” mwiu "[IpoBepka
ypaBHEHUsI COCTOSTHUS"

156

@u3N4EeCKU IPAKTUKYM 110 TEME
"N3mepenue yaenbHON TemIoEMKOCTH" UITN
"UccnenoBanue mpoiecca OCThIBaHUS
BeecTBa" uin "MccienoBanue
aanabatHoro npouecca” nian "M3yuenue
B3aMMOCBSI3U SHEPTHUH MEKMOJIEKYIISPHOTO
B3aMMO/ICHCTBUS U TEMIIEPATYPHl KUTICHHS
JKUaKocren”

157

®u3N4eCcKUil IPAKTUKYM IO TEME
"N3yueHne 3akOHOMEPHOCTEN HCITapEHUs
xuakocren" wim "M3Mmepenne ynenpHON
TEIUIOTHI TUIaBJeHUs Jibaa" unu "N3yuenue
CBOMCTB HACBHIIIEHHBIX ApPOB' WU
"U3mepenue abCOMOTHON BIAXXKHOCTH
BO3JlyXa M OLIEHKa MaccChl MapoB B
nomenieHun". Msmepenue korddunmrerta
MMOBEPXHOCTHOTO HATSKEHUS

158

DuU3NYECKUH TPAKTUKYM 10 TEME
"HaGnroienne npeBpaieHust SHEPTruu
3apsOKEHHOTO KOHJIGHCATOPa B QHEPTHIO
n3inydyeHus ceeroauona’ wiu "M3ydyenue
MPOTEKAaHUS TOKA B IICTIH, COACpIKaIIeh
KoHaeHcaTop" win "Pacnpenenenue
Pa3HOCTH MOTEHIIMANIOB (HAMPSHKEHUS) TIPU
MMOCIEA0BATCILHOM COCANHECHUN
KOHJIEHCaTOpOB"

159

DuU3NYEeCKUN IIPAKTUKYM I10 TEME




"WccnenoBanue CMEIIAHHOTO COCAUHCHUS
pesuctopoB" wiu "M3Mepenue yeabHOro
CONPOTUBIIEHUS IPOBOJHUKOB" WK
"WccnenoBanyue 3aBUCHMOCTH CHIIBI TOKA OT
HaIPsHKEHUS JUTs1 JIaMITbl HaKaJIiBaHUs "

160

PuU3NYECKU IPAKTUKYM 110 TEME
"Habnronenue anexrponuza" uim
"N3mepenue 3apsiia 0AHOBAJIEHTHOIO HOHA"
niu "HccnenoBanue 3aBUCUMOCTH
CONPOTHBIIEHUSI TEPMOPE3UCTOPA OT
temneparypsl" win "CHATHE BOJIBT-
aMIIEpHOM XapaKTEpUCTUKH auonaa"

161

Peseprubrit ypok. O6001IeHNE 1
cCucremMatusanus 3HAaHUH 10 TEME
"Kunematuka"

162

PeseprubIit ypok. O6001eHNE 1
cUCTeMaTH3allusl 3HaHU 10 TeMe
"Jlmnamuka"

163

PeseprubIit ypok. O6001IeHNE 1
cucrTeMarus3anus 3Haguil mo teme "CraTuka
TBEpAOro Tema"

164

PesepBusiit ypok. O600mIeHE U
CUCTEMAaTHU3aIHsA 3HaHUH 110 TeMe "3aKOHEBI
COXpaHEHUs B MexaHuKe"

165

PesepBuslit ypok. O600mIeHE U
cucTeMaTu3aIysa 3HaHuH 1Mo Teme "OCHOBEI
MOJIEKYJIIPHO-KMHETHYECKOU Teopun”

166

PesepBHriit ypok. O600IeHEe U
cUCTEeMaTH3aIlHs 3HAHUI 110 TEME




"Tepmoaunamuka. TeraoBsie MallIuHbI"

167

PesepBHeiit ypok. O600IIeHNE 1
CHCTEMaTH3alHs 3HAaHUH 110 TEME
"ArperaTHble COCTOSIHHSI BELLIECTBA.
®dazoBble Iepexoan"

168

PesepBHsIit ypok. O600IICHNE 1
CUucremMatTu3anus 3HAHUH 110 TEME
"DnexTpuueckoe mojue"

169

PesepBubiit ypok. O60011eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"[ToCTOSHHBIN 3JIEKTPUYECKHUM TOK"

170

Peseprubrit ypok. O6001eHNE 1
cuctemMaTusanus 3HaHuil o reme "Toku B
pa3IM4HBIX cpenax"

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

170

16




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Kontpobuvie | Hpaxrieckie u3ydyeHnusi | oOpa3oBaTesbHbIE
padoTsI padoThbI pecypest
B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U
1 MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1
I'mmote3a Amrmepa
Bekrop marauTHOM mHAYKIMK. [IpruHImn
2 CYNEPHO3UIIMYA MATHUTHBIX TTOJIeH. JInnnun 1
MAarHUTHOW MHIYKIIUH
3 MarsuTHO€ 10JIe TPOBOTHHUKA C TOKOM. 1
OnbIT Opcrena
Cuna Amriepa, €€ HapaBJIE€HUE U MOYJb
5 Pemtenue 3amay 1
6 [Ipumenenne 3akoHa Amriepa. 1
DNeKTpOU3MEpUTENbHbBIE TPUOOPHI
Cuina JlopeHiia, e€ HanpaBJI€HUE U MOTYJIb.
7 JIBI>KEeHME 3apsDKCHHON YaCTHIIBI B 1
OJIHOPOJIHOM MarHUTHOM I0JIe
Pemenue 3amau
Pabota cunbl Jlopenna
10 Pewtenue 3amay
1 MarsuTHo€ 1oJie B BEIIECTBE. 1
deppoMarHeTuKHy, napa- 1 IMaMarHeTuKu
12 OcHoBHBIE CBOMCTBa (PepPOMArHETUKOB. 1

[Ipumenenue heppoMarHeTUKOB




13

Pemenue 3agaq mo reme "MarautHoe mose"

14 Pemenne 3amag o reme "MarautHoe nosie"

15 SIBneHue ANEKTPOMArHUTHON MHIYKIIUH.
[ToTok BekTOpa MarHUTHOM MHIYKLIIMHU

16 OC unaykuuu

17 3aK0H 3JEKTPOMArHUTHON WHTyKITHH
®dapanes

18 Buxpeoe anektpuueckoe nose. Toku @yko

19 OJIC uHAYKINU B ABMOKYIIUXCS
MIPOBOTHUKAX

20 Pemrenue 3amay

21 [TpaBuso Jlenia

99 NunyktuBHOCTH. KaTynika HHIyKTUBHOCTH
B IIENH ITOCTOSTHHOI'O TOKa

23 SBnenne camounaykiuu. IJ1C
CaMOUWHTYKITHH

24 DHeprust MarHUTHOTO TIOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHuTHOE I0JIe

25 Pemtenue 3amay

26 O00011IeHre U cUcTEMaTU3aLMs 3HAHUI 110
Teme "DIeKTpoauHaMuKa"

97 KonTtponbHas paboTa 1o reme
"DnexkrpoauHaMuka"

08 Konebarenpuas cuctema. CBOOOIHBIE
konebanus. 'apMoHnUYecKkue KoneOaHus

29 Kunemarnueckoe n TMHaAMHYECKOE

OIIHMCAaHME KOJICOATCIbHBIX JBHKCHUMN




DHepreTudeckoe onucanue. BoiBos
JUHAMHUYCCKOI'O OITMCAaHUA FapMOHI/I‘-ICCKI/IX

30 KOJIeOaHUI U3 WX SHEPTEeTHICCKOTO U
KHHEMAaTUYECKOTO OMUCAHUS

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

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

33 3aryxaromue kojaebanus. BeiHyX1eHHbIE
Kojebanus. Pezonanc

34 ABTOKOJIEOAHUS

35 Pemtenue 3amay

36 Ypoxk-koupepennus "MexaHnueckue
KoJieOaHUsI B My3bIKaJIbHBIX HHCTpYMEHTaxX"

37 O06001IeHne U cucTeMaTU3als 3HAHUH 110
teme "MexaHuuyeckue KoyuebaHus"

38 DNeKTPOMAarHUTHbIE KOJICOaHUS.
KonebaTenbpHbIi KOHTYD
®opmyna Tomcona. CBsi3b aMIUTUTY/IBI

39 3apsia KOHJIEHCATOpa C aMITUTYAON CUIIbI
TOKa B K0JIEOATETLHOM KOHTYpE

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

41 Kose6aHus. BeiHyXeHHBIE

QJICKTPOMATrHUTHBIC KoJieOaHMS




[Tepemennsblii TOK. Pe3uctop u KoHAEHCATOP

42 B IIETIM IEPEMEHHOTO TOKa

43 Karyika vHIyKTHBHOCTH B IIETTH
MIEPEMEHHOTO TOKa

44 3axoH Oma Juis 31EeKTPUYECKO Lienu
MIEPEMEHHOTO TOKa
MoniHOCTh IEPEMEHHOTO TOKA.

45 AMIUTMTYIHOE U JICVCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA W HATIPSDKEHUS

46 Pe3onanc B anekTpuveckoi menu

47 Pemenue 3agau
WneansHbiif Tpancdopmatop.

48 [IpousBojicTBO, IEpeaya u MOTpeOICHHE
AIEKTPUUECKON SHEPTUU
DKOJIOTHYECKHE PUCKU TIPU MTPOU3BOJICTBE

49 anekTpo3Hepruu. KynbTypa Hcrosib30BaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHON KU3HU

50 Pemtenue 3amay

51 Pemtenue 3amay

59 O00011eHne U cUcTEMaTU3aLMs 3HAHUI 110
Teme "DIeKTpOMarHuTHbIE KosieOanus "

53 MexaHn4yecKue BOJIHBI. XapaKTepUCTUKU
MEXaHUYECKUX BOJH

54 CBolicTBa MEXaHUYECKUX BOJIH

55 3ByK. XapaKTEpUCTUKHU 3BYyKa

56 Nudpas3syk u ynpTpaszsyk. lllymoBoe

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




57

Pemenue 3amau

58

BHGKTPOMaFHI/ITHBIe BOJIHBI. I/I3J'Iy‘-I€HI/Ie
OJICKTPOMArHUTHBIX BOJIH

59

DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBoiicTBa AJIEKTPOMATrHUTHBIX BOJIH

60

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

61

[TpuHUIUIIBI PaIUOCBSI3U U TEICBUACHHUS.
Paanonokanus. 31€KTpOMarHuTHOE
3arpsi3HEHUE OKPYKAIOLIEN Cpeibl

62

KonTtponsnas padota o teme "Konebanwus
H BOJIHBI"

63

Cgert. 3aKOH NPSIMOJIMHEUHOTO
pacnpocTpaHeHus CBETa

64

Penenune 3a1a4 Ha MPUMEHEHUE 3aKOHA
MPSIMOJIMHEHHOTO PacIIpOCTPAHEHUS CBETa

65

Ortpaxenue cBera. [Inockoe 3epkaino.
Cdepuueckoe 3epkajio

66

[Ipenomiienne cBeTa. AGCOIOTHBIN U
OTHOCHUTEIIbHBIN MMOKa3aTeb NpeIoMIICHUS.
[TonHOE BHYTpEHHEE OTpaXKEHHE.
[IpenenbHBIN yroll MOJHOTO BHYTPEHHETO
OTpaKeHUS

67

Pemenne 3amaq Ha MMPUMCECHCHUC 3aKOHOB
OTPAKCHUS U ITPECIIOMIICHUA CBCTA

68

Xon yde B mpusMe. Jlucnepceus csera.
CnoxxHbIN cocTaB Oenoro ceera. Llper




JInn3el. POKYCHOE PACCTOSIHUE U

09 OTITUYECKAs CHJIA JTMH3BI

70 [Toctpoenue n300paskeHMit B IMH3aX U UX
CUCTEMax. YBEIMYECHHE JINH3bI
Pemenue 3agau Ha nocTtpoeHue

71 M300paKeHM, OTYIaeMBbIX C TOMOIIBIO
JIH3

72 I'na3 kak ontuyeckas cucrema

73 Pemenwue 3amau. [Ipeaens MpUMEHHMOCTH
reOMETPUYECKON OTITUKHU

74 CKkopocTb cBETa U METO/IbI €€ U3MEPEHUs

75 Hucnepcus cBeta

76 Wnrepdepennus crera

77 KorepeHTHbIE HCTOYHUKH. Y CIIOBUS
HaOJI0ICHUS] MAKCUMYMOB I MUHUMYMOB

78 Pemtenue 3amay

79 [Ipumenenne natephepeHIun

80 Judpakuus cBeTa

81 Judpakunonnas pemérka. Y cioBue
HaOJI0/ICHUS TJIAaBHBIX MAaKCUMYMOB

82 Pemenue 3amay

83 [TonepeyHOCTH CBETOBBIX BOJH.
[Tonsipuzanus cBera

84 Pemenue 3amau

85 CBeTOoBBI€ SIBIIEHUS B IPUPOJIE

86 O06o001eHne u cucTeMaTu3alus 3HaHu| 1o

teme "OnTuka"




87 KonTtponsHas padota no teme «OnTHKa» 1
['paHuUIBI MPUMEHHUMOCTH KJIACCUIECKOM

88 MEXaHUKH. 3aKOHBI 3JICKTPOIMHAMUKH U 1
MIPUHIIAI OTHOCUTEIIEHOCTH

89 [TocTynaTel cienuanbHON TEOPUU 1
OTHOCHTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAIL.
[TpeobpazoBanus Jlopenna. Ycnoue

90 npudMHHOCTH. OTHOCHUTEIBHOCTD 1
OJTHOBPEMEHHOCTH. 3aMe UICHHUE BPEMEHH U
COKpAIIIeHUE JUTHHBI

01 OHeprusi ¥ UMITYJIbC PEISITUBUCTCKOU 1
JaCTHIIBI

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

93 PaBHOBecHOE TETIIOBOE M3TyUYEHNE 1

94 3akoH cMelenns Buna 1

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

96 DHeprus ¥ UMIyJasc GoToHa 1

97 ®dotordpdext. OnbiTer A. I'. CToneTona. 1
3akonbl pororddexra

98 VYpaBuenue DitHiTeitHa 17151 poTodPdexTa. 1
"Kpacnas rpanuna" ¢potoaddekra

99 JaBnenue cBeta. Onbitel I1. H. JIeGenepa

100 BosiHOBBIE CBOICTBA YacTHI] 1
Bounsl ne bpoiins. JlnmuHa BOJHBIL 1€

101 Bpoiins u pa3mepsl 00J1aCTH JOKaIU3AMUN 1

ﬂBH)KymeﬁCH YaCTHUIIbI




102

KopryckyssipHO-BOIHOBOM yallu3m

103 Judpakmus 37eKTPOHOB Ha KPUCTAIIAX
Crienurka u3MepeHnuid B MUKPOMUPE.

104 CooTHoIIEHHs HEOTIPEACIIEHHOCTE!
Ieiizenbepra

105 Pemenue rpaduueckux 3amadq

106 Pemenue pacu€THBIX 33129
Kontponbhas padoTa no temam: "OCHOBBI

107 CTO", "KopmyckyasipHO-BOJIHOBOI
nyansm"

108 OMBITHI 10 UCCIICOBAHHUIO CTPOCHHUS aTOMA.
[Tnanerapnas moaens aroma Pesepdopna

109 [Toctymarer bopa

110 Buppsl cniektpoB. CrieKTp YpOBHEHM SHEPTrUU
aToMa BOAOpoIa

111 CrioHTaHHOE U BBIHYXKJCHHOE U3ITyYeHHE
cBeTa

112 Jlazep
Hyxnonnas mozaens sapa I eiizenOepra-

113 HBanenko. 3aps1 1 MacCOBOE YMCIIO sJIpa.
N3otonsl. PagnoakTuBHOCTH
3aKkoH paJMoakTUBHOro pacmnana. CpoiicTBa

114 MOHHU3UPYIOIIETO u3nydeHus. BiusHue
PaZMOAaKTUBHOCTH HA KUBBIE OPTaHU3MBI.
Jo3umerpus
DHeprus CBS3U HYKJIOHOB B sifipe. SnepHbie

115 cuiibl. JleexT Maccel sapa. SnepHbie

peakuuu. SnepHsle peakTopsl. [IpoGnemMsl




YIPaBJISIEMOTO TEPMOSIIEPHOIO CUHTE3A.
DKOJIOTUYECKHE aCIIEKThI Pa3BUTHS sIIEPHON
SHEPreTUKU

116

MeTo1bl perucTpalnuy U UCCiaea0BaHUs
3JIEMEHTApHbIX yacTull. OyHaMEHTaIbHbIE
B3aMMOJECHCTBUA. baproHbl, ME30HBI U
nentoHsl. [IpeacraBnenue o CtanaapTHOM
Mozenu. KBapk-TinrooHHas MOJENb afpOHOB

117

®wusuka 3a npeaenamu CtanaapTHON
Mojenu. TéMHas Marepust U TEMHas
sHeprusi. EnuHcTBO pru3mueckoit KapTHHBI
MHpa

118

Otansl pa3BUTHS ACTPOHOMHH. 3HAYEHUE
aCTPOHOMHH

119

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

120

CoBpeMeHHbIE ONITUYECKHE TEJIECKOTIbI,
paanoTeNeCcKOIIbl, BHEATMOC(EpHas
aCTPOHOMUS

121

Bun 3Bé31H0T0 HeOa. Co3Be3nus, IpKHe
3BE3/IBI, IUTAHETHI, UX BUAUMOE JIBIIKEHUE

122

Conueunas cucrema. Connite. Conneunas
aKTUBHOCTb. McTounuk snepruu CosHua u
3BE3N

123

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKH.
Jnarpamma "crieKTpanbHbIA KJIACC —




CBETUMOCTB"

124

3B63HBI rJIaBHOM IIOCICA0BATEIIbHOCTH

125

Buyrpennee ctpoenue 38E31. COBpeMeHHbIE
MPEJICTABICHUS O MTPOUCXOKICHUHU U
spomorun CoaHIa v 3BE37. DTaIlbl JKHU3HHU
3BE3/1

126

Mneunsiii [Iyre — Hama 'amaktuka. Tunst
rajakTuk. YEpHbIE ABIPHI B s1Ipax rajlakTUK

127

Bcenennas. Pacimpenne Beenennoit. 3akon
Xab06ma. Teopust bonbiioro B3peiBa.
PenukToBO€ H3nydeHue

128

Macmrabnas ctpykrypa Beenennoii.
MeraraiakTuka

129

Hepewménnpie npoOieMbl acTpOHOMUU

130

DU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanye MariuTHOT'O IT0JIS
MOCTOSHHBIX MarHUTOB'" MIIN
"UccneqoBaHue CBOMCTB
dheppomaruerukoB" unu "HMccnenoBanue
JEHCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM"

131

Ou3nyecKuil MPakTUKyM 10 TEME
"U3mepenue cunbl Amniepa” unu "M3ydenue
3aBUCUMOCTHU CHUJIbI AMIIepa OT CHUJIbI ToKa"
iy "OnpeneneHue MarHUTHOW UHIYKIUU
Ha OCHOBE U3MEpeHUs cuibl Amnepa”

132

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HcceqoBanue SIBICHUS




JIEKTPOMArHUTHOM MHIAYKIMU" WIn
"OnpeneneHne HHIYKIUU BUXPEBOTO
MarHuTHOTO noJjs"

133

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue sBICHUS CAMOWHIYKIIAN"
i "COopKa MOJIENH SIIEKTPOMArHUTHOTO
reHeparopa"

134

®uU3NYECKUI IPAKTUKYM I10 TEME
"U3mepenue neproia CBOOOTHBIX
KOJIeOaHUN HUTSHOTO U IPYKUHHOTO
MAasiTHUKOB"

135

®u3NYeCcKUil IPAKTUKYM IO TEME
"[IpeoOpa3oBaHue SHEPTUH B IPY>KUHHOM
MasiTHUKE"

136

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue NepeMEHHOIO TOKA Yyepes
MOCJIEA0BATEILHO COETUHEHHBIC
KOHJICHCATOP, KaTYIIKY ¥ Pe3UCTOp" WIIH
"UccnenoBanue paboOThl HCTOYHUKOB CBETA
B IIEIU [TIEPEMEHHOTO TOKA"

137

DU3NYECKUH TPAKTUKYM 10 TEME
"N3yueHnue napaMeTpoB 3BYKOBOU BOJIHBI"

138

dusnueckuil NpakTUKYM 10 TeEMe
"HM3MepeHune nokasaresis IpeaoMICHUs
crexna" win "[lomydyenue n3o0pa>keHus B
CHUCTEME U3 IIJIOCKOTO 3epKaja U JIUH3bI"

139

DuU3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosiHMs OT BellecTBa (Ha mpumepe




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

140

PuU3NYEeCKU IPAKTUKYM 110 TEME
"HabOmonenue mudpakiuu, naTepdHEepeHINH
U NoJisipu3anuu ceera”

141

®uU3NYECKU IPAKTUKYM I10 TEME
"Onpenenenyue UMITyJIbCa U SHEPTUU
peNATUBUCTCKUX YacTull (1o ¢otorpadusam
TPEKOB 3apsKEHHBIX YaCTUI B MAarHUTHOM
nose)"

142

®u3NYeCcKUil IPAKTUKYM IO TEME
"N3mepenue nocrosHHou [1nanka Ha
OCHOBe HccienoBanus Gororddexra" nim
"HccneqoBanye 3aBUCUMOCTH CHJIBI TOKA
4yepe3 CBETOMO OT HalpsHKeHU"

143

DU3NYECKUH TPAKTUKYM 10 TEME
"HccnenoBanue CeKTpa pa3peskeHHOTO
aTOMAapHOTO BOJOPOJIa M U3MEpPEHUE
nocrosiHHOM Punbepra"

144

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccnenoBanue pajuoakTUBHOTO (hOHA C
HCIIOJIb30BAHUEM JIO3UMETpa" WIIH
"N3ydyeHue noraomeHus: 6era-4acTuil
aJIFoOMUHHEM"

145

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




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

146

O0o001Ienre ¥ cucTeMaTH3ays 3SHAHWH.
Ponb ¢pusuku u actpoHoMUU B
9KOHOMMYECKOM, TEXHOJIOTHISCKOM,
COLIMAJIBHOM M ATUYECKOM cepax
JIeITEILHOCTH YeJIoBeKa

147

O060011eHre U CUCTeMAaTH3allis 3HAHUM.
Ponb 1 MecTo pusMKM U aCTPOHOMUH B
COBPEMEHHOMN HAYYHOUN KapTUHE MUpa

148

O0001IeHne U cUCcTEMATU3ALNS 3HAHUN.
Ponb ¢pusmdeckoit Teopuu B GopMUpOBaHUHI
MpeACTaBICHUHN 0 PU3NUECKON KapTHHE
MHpa, MeCTO (PU3NUYECKON KapTHHBI MHUpa B
0011eM psiTy COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE

149

O0001IeHNe U cUCTEMAaTU3aLMs 3HAHUN 110
teMe "Kunematuka"

150

O00011eHrEe U cUcTEMaTU3aLMs 3HAHUI IO
teme "Kunematuka"

151

O06o01IeHre 1 cucTeMaTr3ays 3HaHUH 110
teme "/Ilunamuka"

152

O06o0011eHre U cucTeMaTu3aus 3HaHU| 1o
teme "Craruka TBEpaoro rena"




153

O06o00meHre U cucTeMaTu3aus 3HaHU| 110
Teme "3aKOHbI COXpaHEHUS B MEXaHuKe"

154

O0600menre u cucTeMaTu3ays 3HaHUN 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

155

O000111eHNE ¥ cUCTEMATH3AIMsI 3HAHUH 110
teme "Tepmonunamuka. TernoBbie
MaIIuHe"

156

O060061eHre u cucTeMaru3alus 3HaHui 1o
TeMe "ArperaTHble COCTOSHUS BEIIECTBA.
®dazoBble IEPEXOBI"

157

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
Teme "DnekTpuueckoe moie"

158

O06001IeHne U cucTeMaTU3alis 3HAHU 110
teme "TloCTOSTHHBIN ANeKTpUYECKU TOK"

159

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

160

O00011IeHre U cUcTEMaTU3aLMs 3HAHUI 110
teMe "MaruautHoe noJie"

161

Peseprubiit ypok. O6001eHNE 1
CHCTEMAaTHU3aIUs 3HAaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

162

PesepBuslit ypok. O6001IeHE U
CHCTEMAaTH3alMs 3HaHUH 110 TEME
"Mexanndeckue Kojaeoanusa"

163

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




164

PesepBHeiit ypok. O600IICHHE 1
crcTeMaTH3alus 3HaHUH 110 TeMe
"MexaHnYecKue U 3JEKTPOMArHUTHbIE
BOJIHBI"

165

PesepBHeIii ypok. O600IICHNE 1
cucreMaru3aius 3Hanuii mo reme "Onruka"

166

PesepBubiit ypok. O60011eHNE U
cucreMaru3amnysa 3HaHui 1o teme "OCHOBEI

CTO"

167

PesepBubiit ypok. O60011eHNE 1
cUCTeMaTH3alusl 3HaHUH 110 TeMe
"KopryckynsipHO-BOJIHOBOM yanu3m"

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3Hadui mo reMe "duznka
aroma"

169

Peseprubrit ypok. O6001IeHNE 1
cucTeMaTu3anus 3Haguil mo teme "duznka
ATOMHOTO SApa U JIEMEHTapHBIX YacTuir"

170

PeszepBubIit ypok. O6001IeHNE U
CUCTeMaTH3alMsl 3HAaHH 110 TeMe
"DeMeHThl acTpoPu3UKu"

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

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

» Gusuka (B 2 yactsx), 10 knace/ I'engenmreitn J1.9J., bynarosa A.A.,
Kopuunwses 1.H., Komkuna A.B.; mon peaakuueit Opnosa B. A., O61miecTBo ¢
orpann4eHHoi oTBeTcTBeHHOCTHI0 « BMHOM. JlaGopaTopus 3HaHUII»;

AKI_[I/IOHepHOG O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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