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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢Qu3uke Ha YypoBHE cpeAaHero oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJOXXEHUH M TpeOOBaHMI K pe3ylibTaTaM OCBOCHUS
OCHOBHOU oOpa3oBaTeibHOM mporpammsbl, mnpeactaBieHHbix B OI'OC COO, a
TaKkKe ¢ yuyéTtoMm QenepanbHOil paboueill mporpammsbl Bocnutanus u KoHuenuuu
npenoaaBaHus yueoHoro npeameta «Puszuka» B 00pa3oBaTEIbHBIX OPraHU3aIUsIX
Poccuiickoit ~ depeparuu,  peaJM3yIOMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenseT o0g3aTeNbHOE MPEIMETHOE COIepKaHHE,
YCTAHABJIMBAET PEKOMEHAYEMYIO MOCJIEI0BATEIbHOCTh U3YUEHHUSI TEM U pa3/eioB
y4eOHOr0 TpeaMera ¢ y4e€TOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO TMPOIECcCa, BO3PACTHBIX OCOOEHHOCTEM  00yYarolmuXcs.
[Iporpamma 1o ¢u3uke naéT NpejcTaBlI€HUE O LEJAX, COJACpPKAHMM, OOIIei
CTpaTerus OOYy4YCHMs, BOCIHUTAHUS W PA3BUTUS OOYYAIOIMIUXCSA CPEACTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpOBHE.

N3yuenue kypca ¢Gu3MKd YriiyOJIEHHOTO YpPOBHSI IMO3BOJISIET PEATM30BATh
3a/1layu MPO(ECCUOHATILHON OpHUEHTAIMM, HANpPABICEHO HA CO3/IaHHUE YCJIOBHUH IS
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 (PM3UKH HAa YPOBHE CPEIHETO OOIIEro 00pa30BaHMs: JIUYHOCTHBIE,
METanpeIMeTHbIe, TpeAMeTHble (Ha  yriyonéHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM sl pa3pabOTKu TpeOOBaHUN K JIMYHOCTHBIM,
METanpeIMETHBIM U TIPEIMETHBIM pe3yjbTaTaM O0O0YyYaloluXCs, OCBOMBIINX
mporpaMmy 10 (uU3MKe Ha YpOBHE CpEeAHEro o0mero ooOpa3oBaHUs 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;

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

[Iporpamma 1o ¢Qu3uke wMEeT NPUMEPHBIH XapakTep W MOXKET OBIThH
WCIIOJIb30BaHA YUUTEIIMU (DU3UKHU JUTsI COCTABIICHUSI CBOUX Pab0OYMX MIPOTPAMM.

[Iporpamma no ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUIIMATUBY yUUTENEH U
MPEAOCTABISIET BO3MOXXHOCTH I pealiu3alliid  Pa3lIMyHbIX METOJIMYECKUX
MOAXOJ0B K TMpenojaBaHui0 (PU3MKKW HAa YriayOJIEHHOM YpOBHE MpPH YCJIOBUU
coxpaHeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.



®du3rka Kak Hayka O HauOoJjiee OOIIMX 3aKOHAaX MNPHUPOABI, BBICTyIas B
KayecTBe y4eOHOIo IpeJMeTa B LIKOJE, BHOCUT CYIIECTBEHHBIA BKIIaJl B CUCTEMY
3HaHMM 00 okpyskaromem mupe. LIkonbHbIN Kype PU3NKN — cucTeMooOpa3yomui
JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBICHHM, M3ydyaeMbIX XUMHUEH, OUOJIOTHEH,
dbuznueckort reorpadueit u actpoHomwueil. Mcmonb3oBaHME U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUP ONpefenuiio Xapakrep M OypHOE pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cQepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJy4eHHUSI HOBBIX MAaTEPHAIIOB C 3aJaHHBIMU CBOMCTBaMH. M3yueHwue
(u3MKH BHOCHUT OCHOBHOM BKJIaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa oOydaromnierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh Hay4YHbBIN
METO/] TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBaAHUM.

B ocHOBY Kkypca (hu3uKH Ha YpOBHE CpeHEr0 0011ero 00pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIe MOYKHO PACCMATPUBATh KaK MIPUHLMIIBI €I0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEM KypcC SIBISETCS JIOTUYECKHU
3aBEpPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUUECKOW, TaK U COBPEMEHHOMN (PU3UKH.

Hoen cenepanuzayuu. B cOOTBETCTBUU C HeW MaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Qusnmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
(dbopMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEUIECTBE U
noJe.

Hoea zymanumapuzayuu. EE peannzanus NpeanoiaracT HCHOJIb30BaHUE
TYMaHUTApHOTO TOTEHIMAaNa (U3MYECKON HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTHEM OOMIIECTBA, a TaKkKe C MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMH M 9KOJIOTMYECKUMH MPOOIeMaMH.

Hoea npuknaonoii nanpaenennocmu. Kypc dusuku yriyOon€HHOTo ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUJIOKEHUN M3YYEHHBIX TEOpUM M 3aKOHOB. lIpu 3TOM paccmarpuBaroTcs Ha
YpOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBIE TEXHMUYECKUE YCTPOWCTBA, U
TE€XHOJIOTHH.

Hoea 3xkonocuzayuu peanu3yercsi MOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEp)KaHUs, TMOCBSIIEHHBIX SKOJOTHYECKHMM MpoOsieMaM COBPEMEHHOCTH,
KOTOpPbI€ CBSI3aHbl C PAa3BUTHEM TEXHHKH U TEXHOJOTHM, a Takke 00CYyXIeHUs
npo6JieM palMoOHAIBHOTO MPUPOOTIOIB30BaHMS U SKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHue cofepx’aHus MPOrpaMMbl 10 (PU3UKE TOIKHO OBITH MOCTPOSHO Ha
MPUHIMIAX CHCTEMHO-AEATENLHOCTHOTO moaxoaa. Jims ¢usuku peamuzammst 3TUX
MIPUHIIMIIOB 0a3UpyeTCs HA UCIOJIb30BAHUM CaMOCTOSTENIBHOTO AKCIIEPUMEHTA KaK
MOCTOSIHHO JelcTBymomero Gakropa ydeObHoro mporecca. [ns yrayon€HHOrO
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOTO YYEHHMYECKOTO JKCIEPUMEHTA,



BKJIFOYAIONIETO (DPOHTAIBHBIC YUYEHWYCCKHUE OIBITHI TPU W3YyYEHWH HOBOTO
Marepuana, JabopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
aBa cmocoba peanm3anmuu  (U3MUECKOTO TMpakThKymMa. B mepBoM ciydae
MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 knaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THUX KiIaccoB. Bropoll cmocod — 3To
WHTerpaius padoT MpakTUKyMa B CHCTEMY JabOpaTOpHBIX pabdoOT, KOTOpPHIC
MPOBOJSITCS B Mpoliecce u3yudeHus paszaena (temsl). I[lpu 3Tom mox pabGotamu
MPAaKTHKyMa TIOHUMAETCsl CaMOCTOSITENIbHOE HMCCIIeIOBAaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOTr0, 0000MEHHOTO BH/1a O€3 TOIIaroBOi HHCTPYKIUH.

B nmporpamme mo (Qu3uMke cHcTeMa YYEHHUYECKOTO JKCIEPHMEHTA,
1abopaTopHBIX pabOT W MpaKTUKymMa MpPEJCTaBICHAa €IWHBIM MepeyHeM. Brioop
TEMATUKHA JIJI OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0dOT OCYIIECTBIISCTCS
y4aCTHHKaMHU 00pa30BaTEIIBFHOTO MPoIecca UCXO0Is U3 OCOOEHHOCTEH MOYypOYHOTO
TUIAHUPOBAaHUs M OCHamleHWs kaOuwHeTa ¢usuku. Ilpm sTom obecreumBaeTcs
OBJIaJICHWE OOYYalONIMMHUCS YMCHHSMHU TIPOBOJUTH TMPSMBIE W KOCBCHHBIC
MU3MEPCHHS, WCCIICIOBAHUS 3aBHUCHUMOCTEH (PU3NYECKHX BEJIMYMH M TOCTAHOBKY
OIIBITOB TIO MPOBEPKE MPEIJIOKCHHBIX THIIOTE3.

bonblioe BHUMaHHE YIEISETCS PEIICHUI0 PAcUYE€THBIX M KayeCTBEHHBIX
3anay. [Ipu 3TOM miis pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJlaHHON W HESIBHO 3aJlaHHOM (PU3MYECKON MOJIENbIO, MO3BOJISIONINE MPUMEHSTh
U3Y4YeHHbIE 3aKOHBl U 3aKOHOMEPHOCTHM KaK W3 OJHOTO paszjena Kypca, Tak H
UHTETPUPYs NMPUMEHEHNE 3HaHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS 3aJaHusl Ha OOBSICHEHHE/Npe/CcKa3aHue MPOTEKAHUS
bU3UYeCKUX SBICHUN M MPOIIECCOB B OKPY’KAIOUIEH JKM3HU, TpeOyromue BhIOopa
buznueckoi MOACIHU JUIsl CUTYalluy MTPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusamu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHS Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHus JOJIKEH U3y4aThCs B YCIOBUAX
MpeIMEeTHOro KaOuHeTa. B kaOuHeTe (U3MKU MODKHO OBITh HEOO0XO0auMOe
nabopaTopHoe OOOpYJOBaHHE MJIS BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe IO
Gu3NKe YYEHHYECKUX OIBITOB, JAOOPATOPHBIX pabOT W paboT MpaKTHUKyMa, a
TaKXke IEMOHCTPAIIMOHHOE 000pYyJ0BaHHUE.

JleMoHCTpanmoHHoe o0OopynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C
OPUHIIMTIOM MHWHUMAJIBHOW JOCTATOYHOCTH W OOECIEYMBACT TMOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3MKE KIFOYEBBIX JEMOHCTpAIui st
WCCJICIOBAHUS  W3Y4YaeMbIX SIBICHUH ©  TPOLECCOB, OMIHUPUYECKUX W
(byHIaMEeHTaTbHBIX 3aKOHOB, NX TEXHHYECKUX MPUMEHEHUH.

JlaboparopHoe o00oOpyaoBaHUE ISl YYEHHUYECKUX MPAKTUYECKUX pPadboT
dopMupyeTcsi B BHIE TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTCs B pacyéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsi. TemaTHdyecKue KOMIUIEKTHI
1a00paTopHOTO OOOPY/IOBAHMS JIOMKHBI OBITH TMOCTPOEHBI HAa KOMILIEKCHOM
MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE LU(POBBIX TaOOpaTOPUid.

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

dopMHUpOBaHUE MHTEpECa U CTPEMIICHUS OOy4YaloIMUXCA K HAYYHOMY
U3YYEHUIO MPUPOABI, pPa3BUTHE UX HHTEJUIEKTYyaJIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUNA O HAy4YHOM METOJE MO3HAHUS U (POPMUPOBAHUE
UCCJIEI0BATENBCKOIO OTHOUIEHHUS K OKPY>KAIOIIUM SIBICHUSIM;

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

dbopMupoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIONb30BAaHUEM (DU3UUECKUX
3HAHUM U HayYHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poJNd (U3MKKU Uil pPa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH;

pa3BUTHE Mpe/ICTaBIICHUN 0 BO3MOXHBIX  cdepax  Oyaymiei
npodeccuoHaIbHOM NIESITeIbHOCTH, CBS3aHHBIX C (U3MKOW, MOATOTOBKA K
JanbHeeMy oOy4eHHIO B ’TOM HalpaBlICHUU.

JlocTkenue 3TUX Lienied oOecrieyuBaeTcs perieHueM CIeIyIoNUX 3a1a4d B
npolecce u3ydeHus Kypca pU3MKu Ha YpOBHE CpeIHEro o01iero 0opa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHKM 00 00X (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOpHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYSIpHYI  (usuky,
ANEKTPOANHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPOPHU3UKH;

dbopMupoBaHUE YMEHUN MPUMEHITh TEOPETHUECKUE 3HAHUS NIl OOBSICHEHUS
buznueckux SBICHUA B TPHUPOAEC M A NPUHATUS MPAKTHUECKUX PEIICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHE CIIOCOOOB pEIIEHUS PA3NUYHBIX 3aJad C SIBHO 3aJaHHOU
¢usnyeckoil MoJenblo, 3ajad, MOAPa3yMEBAIOIIUX CAaMOCTOSITENIbHOE CO3JaHHE
¢usnyeckold MonenaM, aJeKBaTHOM YCIOBUSAM 3aJaud, B TOM 4HCIE 3ajad
WHKXEHEPHOI'O XapaKTepa;

NOHMMaHUE (PU3NYECKHMX OCHOB M TMPHUHIUIOB JACHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHHS Ha OKPY>KAIOIIYIO CPENY;

OBJIAJICHUE METOJAaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS W NPOBEACHUS
Gu3nYeCKNX OKCIEPUMEHTOB, aHalW3a M HHTEpHpeTanuu  HHpOpMAaIHH,
OIpPEJENICHMS] JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yJIbTaTa;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU MPOECKTHO-HCCIEA0BATEIBCKOM,
TBOPUYECKOM JESATENBHOCTH;



pa3BuTHE UHTEpeca K chepaM mpodpecCUOHATBHON NeaTeIbHOCTH, CBSI3aHHOM
¢ pU3HKOIA.

B cootBerctBun ¢ tpedoBanusimu PI'OC COO yrinyOn€HHBI ypOBEHb
u3ydeHuss ydeOHoro mpeamera «®Dusmkay Ha YpOBHE CPEAHETO OOIIETOo
oOpa3zoBaHus BbIOMpaeTcs OOYYAOIMIMMUCSH, I[UIAHUPYIOIIUMU TPOJOKEHHE
o0pa30oBaHus M0 CHEHUATBHOCTAM (PU3UKO-TEXHUYECKOTO MPOPUIIAL.

Ha u3yuenue ¢puszuku (yriyOn€HHbIH YpPOBEHb) Ha YPOBHE CPEIHErO OOIIEro
obOpazoBanus oroautcs 340 gacos: B 10 kiacce — 170 yacoB (5 4acoB B HEJENIO),
B 11 xmacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamme 1o (Qu3MKe TNepedeHb TabOpaTOpHBIX U
NpaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NpOBEACHUS JTA0OPATOPHBIX pabOT W ONBITOB C YYETOM WHIWBHUIYaTbHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



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.

OKCIIEpUMEHT U TEOpHusl B Mpollecce Mo3HaHus npuponabl. HabmioneHue 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 TEeIo, HiAcanbHAs >KUIAKOCTh, WJICATbHBIA Ta3, TOYCUHBIM
3apsin). ['unore3a. @U3MYECKUM 3aKOH, TPAHUIIBI €r0 TPUMEHUMOCTH. Du3znueckas
TEOpHUs.

Pons u mecto ¢uzuku B GOpMHUPOBAHUM COBPEMEHHOW HAYyUYHOW KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3mepenue cuiibl TOKa M HANpSOKEHHS B LENM IOCTOSHHOIO TOKa IpHU
MOMOIIY aHAJIOTOBBIX U IIU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HakoMcTBO ¢ nu(poBoi sadoparopueit mo ¢uszuke. [Ipumepsl uzmMepenus
(bu3MUecKrX BETUYUH MPU MTOMOIIY KOMITbIOTEPHBIX TATUYUKOB.

Pa3znen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe aBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cucrema oTcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKH.

Panuyc-BekTop MaTtepuaibHOW TOYKH, €TI0 NPOCKIMU HA OCHU CHUCTEMBI
KoopauHat. TpaekTopus.

ITepemernienre, CKOpPOCTb (CpelHsIsi CKOPOCTh, MIHOBEHHas CKOPOCTh) H
YCKOPEHUE MATEPHAIBHOM TOYKH, UX MPOCKLUMH HA OCH CHCTEMBI KOOPJMWHAT.
CnoxeHue nepeMeIIeHuii 1 CI0KEHUE CKOPOCTEH.

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

CBobomHOE mMajaeHue. YCKOpeHHue CBOOOJHOro majacHus. J[BuWkeHue Terna,
OpOLIEHHOIr0 TMOJ YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOpPJIHMHAT, CKOPOCTU U
YCKOPEHUS MaTepUaIbHON TOUKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHetHoe  nBHKeHHE. J[BMKEHHE  MaTepuaJbHOM  TOYKM IO
OKPY>KHOCTHU. YTJOBas U JUHEWHas CKOpocTh. llepumon u wacrora oOpaleHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTellbHOE (TaHT€HUUAIbHOE) U MOJIHOE
YCKOPEHUE MaTEPUATTbHOU TOUYKH.

TexHuyeckue YCTpOWCTBA M TEXHOJOTMYECKUE IIPOLIECCHI: CIIUAOMETP,
IBWKCHHE CHApsJo0B, LEIMHbIC, MIECTEpEHYAThIE W PEMEHHBIE IEepelayH,
CKOPOCTHBIE JTU(DTHI.

Jemoncmpayuu.

Mopenb cucTeMbl OTCUETA, WIUTIOCTPALIMS KMHEMATUYECKUX 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 naBmxeHUs Tena, OpOIIEHHOrO IMOJA YIJIOM K TOPU30HTY H
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, nabopamopnuie pabomol, npaKkmuKym.

N3ydeHne HEpaBHOMEPHOTO JBWKEHUS C LEIbI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

N3mepenue yckopeHus Ipu MPSIMOJIMHETHOM paBHOYCKOPEHHOM JIBUKEHUU
110 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH NYTH OT BPEMEHH NPU PaBHOYCKOPEHHOM
JBUKECHHH.

N3mepenne YCKOPEHMUS CBOOOJTHOTO MaJICHUS (pexoMeHI0BaHO
MCITIOJIb30BaHUE IUGPOBOIA TaOOpaTOPUN).

N3yuenue nBWXKEHHMS Tena, OpOIIEHHOTO TOpu3oHTaIbHO. I[IpoBepka
TUIIOTE3bl O NPSIMOM NPONOPLUUOHAIBHONW 3aBUCUMOCTH MEXKAY JaIBbHOCTHIO
MOJIETAa U HAYAIIbHOM CKOPOCTBIO TeJa.

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

HccnenoBanne 3aBUCMMOCTH TNEpHUOAA OOpallleHUus] KOHUYECKOTr0 MasiTHUKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeiii 3akoH HproroHa. MHepumanpHble cucteMmsl orcu€ra. IlpuHiun
oTHocuTenbHOCTU ['anmunes. HemnepuuanbHble cUCTEMBbl OTCUETa (OmpenesneHue,
MIPUMEDBI).

Macca rena. Cuna. [IpuHumn cynepno3unuu cuil.

Bropoii 3akoH HproToHa 111 MaTepraibHON TOYKH.

Tperuii 3akoH HproTOHA 111 MaTepUAJIBHBIX TOYEK.

3aKOH BCEMHUPHOI'O TATOTEHUS. OKBUBAJICHTHOCTb T'PAaBUTALMOHHON U
VHEPTHOMN MacCCHI.

Cuna TsxecTH. 3aBUCUMOCTb YCKOpPEHHUs CBOOOJHOIO MaJIeHUs OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckod IMHUPOTHL. J[BHXKeHHE
HeOeCHBIX Tell U UX ciyTHUKOB. 3akoHbl Keruepa. [lepBas kocmMudeckas CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec Tena, aBmkymierocs c¢
YCKOPEHUEM.

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

Hasnenue. I'mapocratnueckoe aaBieHue. Cuna Apxumena.

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

Jemoncmpayuu.

HaGmronenue ABMKEHUS T€N B MHEPIMAIBHBIX U HEMHEPLUATIbHBIX CUCTEMaX
OTCYETA.

[IprHIMIT OTHOCUTEIBHOCTH.

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

CpaBHeHME  PaBHOJCHCTBYIOIIEW  MPUIOKEHHBIX K TeIy CHI C
IIPOU3BEACHUEM MACCHI TEJIA HA €T0 YCKOPEHUE B UHEPLUAIBHON CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHMKAIONIUX B PE3YJILTATE B3aUMOJAEHCTBUS TEI.

HN3mepenne Mace no B3auMOAEHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM NOIBEME U NAJCHUU.

LleHTpOoOCKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaolt, npaKmuKym.

N3mepeHnre paBHOACHCTBYIONIEH CHIJI TIPH JBM)KCHHH OpycKa MO HAKIOHHOM
IIJIOCKOCTH.

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



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKHUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

N3ydenne NBUIKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTHIO, IEPEKUHYTON uepes
nErkuii OJIOK.

N3mepenue koadduirieHTa TpeHUSI MO BEJIUYMHE YIJIOBOro KoddhduimeHrta
3aBucuMocTH Fpp(N).

UccnenoBanue nBmxeHus Opycka MO HaKJIOHHOM MIOCKOCTH C TIEPEMEHHBIM
KO3 PULIEHTOM TpEeHUSI.

N3ydenune nBuxkeHUs Irpy3a HA Bajly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AGcomtotHo TBEpHoe Teno. [locTtymatenbHOe M BpamiaTeabHOE JIBHKCHUE
TBEpAOro Teina. MOMEHT CHuJIbl OTHOCUTEIBHO OCH BpauieHus. llnedo cuibl.
CioxxeHue cuil, NPUIIOKEHHBIX K TBEpIOMY Teity. LIeHTp TsxecTu Tena.

YcioBus paBHOBECUS TBEPAOTO TEA.

YcroitunBoe, HeyCTOHYMBOE, 0€3pa3IMUHOE PABHOBECHE.

TexHuueckue yCTpOMCTBA MU TEXHOJOTUUECKHE TMPOLECChl: KPOHIITEHH,
CTPOUTEIIBHBIN KpaH, peméTyaTbie KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBusi paBHOBECHSI.

Bunsl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPaKmuKym.

HccnenoBanne ycioBU paBHOBECHS TBEPAOTO Tela, HUMEKOIIETO OCh
BpallCHUSI.

KoHcTpynpoBanue KpOHIITEHHOB U PACUYET CUIT YIIPYTOCTH.

N3ydeHne ycTOMYMBOCTU TBEPAOIO TEJA, UMEIOUIETO IUIOMIaAb OMOPHI.

Tema 4. 3axkonvl coxpanenus 6 mexanuke.

Nmitynbc MaTepraibHOM TOYKHU, CUCTEMBI MaTepHalbHbIX TOUEK. LleHTp macc
CUCTEMBI MaTepUaIbHBIX TOUEK. TeopeMa 0 JBHKEHUH IIEHTpa Macc.

NMiynbe cUilbl 1 U3BMEHEHUE UMITYJIbCA Tea.

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

MomeHT umnynbca mMaTepualibHOM TOYKW. [IpencraBieHne O COXpaHEHUH
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX MOJSAX.

PaGora cunel Ha MajgoM W Ha KOHEYHOM IiepeMemieHuu. ['paduyeckoe
MpeACTaBIE€HUE Pa0OThI CHUIIBI.

MOIIHOCTh CUIIBI.

Kunernueckass sHeprusi MarepuanbHOM TOYKH. TeopeMa 00 H3MEHEHHUH
KMHETHUYECKOW SJHEPTUU MAaTepUATbHON TOYKH.



[ToreHnmanbHble W HENOTEHUHANbHBIE CWIbL. lloTeHIManbHasE SHEprus.
[loTenuuanbHast sHeprust ynpyro neopMUpOBaHHON mNpyxkuHbL. [loTeHnmanbHas
SHEprus Tella B OJHOPOJHOM TIpaBHUTAMOHHOM mosie. lloTeHumanbHas >HEprus
Teja B IPABUTALIMOHHOM I0JI€ OJHOPOAHOTO Iapa (BHYTpHU U BHE Iapa). Bropas
KOCMHUYECKasg CKOPOCTh. TpeThsi KOCMUYECKask CKOPOCTb.

CBsi3b  pabOThl HEMOTCHIMATIBHBIX CHJI C H3MEHEHHEM MEXaHWYECKOU
SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAHEHUSI MEXaHUYECKOW SHEPTHM.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

YpaBHenue bepHymuM A HUAEATbHOM KHUAKOCTH KaK CIEIACTBHUE 3aKOHA
COXpPAHEHHUSI MEXaHUYECKOU YSHEPTUH.

TexHuueckue ycTpoNCTBa U TEXHOJIOTMYECKUE MPOLIECCHI: IBUKECHHUE PAKET,
BOJAOMET, KOMEp, MPYXKUHHBIA MHUCTOJIET, TUPOCKON, (QUTypHOE KaTaHUEe Ha
KOHbKaX.

Jemoncmpayuu.

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTrBHOE NBUKEHUE.

N3Mepenune MOIIHOCTH CHUJIBI.

W3meHeHue sHepruu Tela Mpu COBEPIICHUU PAOOTHI.

B3aumHble mpeBpalieHus KMHETHYECKOM M MOTEHUHUAIBHOM JHEPrud IIpu
JNEUCTBUU HA TEJIO CUIIBI TSIKECTHU U CUJIbI YIIPYTOCTH.

CoxpaHeHue SHepruu rnpu cBOOOTHOM IaJIEHUU.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomul, npaKkmuKym.

N3mepenune nmmyiibca Tesa o TOpMO3HOMY Iy TH.

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

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TENa C UMITYJIbCOM CHUJIBL.

HccnenoBanne coXxpaHeHUsI UMITYJIbCA IIPH YIPYTOM B3aUMOJICHCTBUU.

N3Mepenne KNUHETHYECKOW SHEPTUM TEJA 10 TOPMO3HOMY ITYTH.

CpaBHeHUE U3MEHEHHS MOTEHIIMATBHON YHEPTUU NMPYKUHBI C pabOTOIl CUIIBI
TPEHUSL.

Onpenenenue pabOTbl CHIIBI TPEHHUS HPHU ABUKEHUM Tela MO HAKIOHHOU
IJTIOCKOCTH.

Pazagea 3. MousiekyasipHasi pu3suka ¥ TepMOAUHAMHMKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopull.

OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJsipHO-KMHeTHueckoit Teopun (MKT), wux
ombITHOE oOocHOBaHue. Jluddys3usa. bpoyHoBckoe nBmkeHHe. XapakTep
JNBW)KEHUS W B3aUMOJCHCTBUS 4YacTWIl BemiecrBa. Mojaenu CTpOeHus Ta3o0B,
KUJKOCTEH W TBEPABIX TEA U OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX



Mozeneii. Macca u pasmepel Mosiekyn (aromoB). KonudecTBO BelecTBa.
[Toctostnnass ABorajpo.

TennoBoe paBHOBecue. Temmepatypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenb ueanbHOro ra3a B MOJEKYISIPHO-KUHETUYECKOW TEOPUHU: YACTHUIIBI
rasa JIBI)KYTCS XaOTUUYECKHU U HE B3aUMOJICHCTBYIOT IPYT C IPYTOM.

l'azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcoOTHAS
Temreparypa (mkana temneparyp KensBuna). 3axon Jlanerona. M3omporieccel B
ujealbHOM Ta3e ¢ TIOCTOSHHBIM KOJWYECTBOM BemiecTBa. [ 'paduueckoe
npeJ/iCTaBlIeHUuE U30IPOIIECCOB: U30TEpMa, U30X0pa, n300apa.

CBsi3b  MeXJy JaBJICHUEM ©  CpelHed  KUHETUYECKOW  DHepruewu
MOCTYMATEIHHOTO TEIJIOBOTO JBIKCHHUS MOJIEKYJ HUEaTbHOTO Ta3a (OCHOBHOE
ypaBHEHUE MOJIEKYISIPHO-KMHETHYECKON TEOPUH UJICaTHLHOTO ra3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOAUHAMUYICCKON CUCTEMBI CO CpeTHEeN
KMHETHYECKON PHEPTHEH MOCTYNaTeIbHOTO TEIMJIOBOTO ABVMKCHUSI €€ YaCTHII.

TexHudecknue yCTPOMCTBA W TEXHOJOTHYECKHE IIPOIIECCHI: TEPMOMETP,
O6apomeTp, Moy4eHue HaHOMaTEpPUATIOB.

Jemoncmpayuu.

Mopenu ABUKEHUS YaCTHL] BEIIECTBA.

Mopenb 6pOyHOBCKOTO ABUKEHUS.

Buneoponuk ¢ 3anuchbio peaqibHOro OPOYHOBCKOTO ABUKECHUSI.

Juddy3us xuakocTe.

Mopnaens onbita TepHa.

[IpuTskeHre MOJIEKyI.

Mopenu KpucTayuiM4ecKuX pemeToK.

HaGmonenne u uccnegoBaHre U30MPOIIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, npaAKmMuKym.

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

N3ydeHne W30TEpMHUUECKOro Ipolecca (PEKOMEHAOBAHO HCIIOJIb30BaHUE
udpoBoii TabopaTopun).

N3y4yeHune n30X0pHOro nporecca.

N3ydenune nzobapHOro mpoiiecca.

[IpoBepka ypaBHEHUS] COCTOSIHUSI.

Tema 2. Tepmoounamuka. Tennosvie mawunol.

Tepmonunamuueckass (TJl) cucrema. 3agaHue BHEIIHUX YCJIOBUH st
TEpPMOJIMHAMHUYECKOW CHUCTEMBI. BHENIHNE 1 BHyTpeHHHE napamMeTpshl. [lapameTpsl
TEPMOJUHAMHUUYECKON CHUCTEMBbl KaK CpEHHUE 3HAYEHUS BEJIMYUH, OMUCHIBAIOIINX
€€ COCTOSITHUE Ha MUKPOCKOITMYECKOM YPOBHE.



HyneBoe Hawano tepmonnHamuku. CamMONpoW3BOJNIBHAS — pelaKcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TETUIOBOMY PAaBHOBECHIO.

Mopens uaeanpHOrO Trasa B TEPMOAMHAMHUKE — CHUCTEMA YpPaBHEHUN:
ypaBHeHHe MenneneeBa—KianeipoHa U BBIpa)KEHUE U1 BHYTPEHHEW JHEPIUU.
VYcnoBus mpUMEHUMOCTH 3TON MOJIENU: HU3Kasi KOHIICHTPAIUsl YacTHIl, BBICOKHE
TeMIiepatypsl. BeipaskeHue a1 BHyTpEHHEH dHEPIHH OJTHOATOMHOI'O MJI€AIbHOTO
rasa.

KBa3zucratnueckue 1 HECTaATUYECKUE TTPOLIECCHI.

OnemeHTapHas pabora B TepMoaAnMHamMuke. Beraucienue paboTsl mo rpaduxy
nporecca Ha pV-nuarpamme.

Temonepenaya  kak  cmocod  U3MEHEHMS  BHYTPEHHEH  SHEpruu
TEPMOJAMHAMUYECKON  CUCTEeMBbl  0e3  coBepiieHust paborel.  KoHBekius,
TEIMJIONPOBOIHOCTD, U3JIyYEHHE.

KomnuectBo Ttemnorel. Tenno€MkocTh Tena. YaenpHass W MOJISIpHAs
TEIJIOEMKOCTH BEIIECTBA. YpaBHEHHE Mailepa. YenbHas TeIIoTa CrOpaHus
TorinBa. Pacy€r KonuyecTBa TEmJIOTHI TpH  Terwionepenaue. [lonstue 006
aanabaTHOM mpolecce.

[lepBblii 3ak0H TepMoAMHAMHKH. BHyTpeHHsa odHeprud. KomandectBo
TEIUIOTBI ¥ paboTa Kak  Mepbl  U3MEHEHHMs  BHYTPEHHEW  DHEpPruu
TEPMOJANHAMUYECKON CUCTEMBI.

Bropoii 3akoH TEpMOJWHAMHUKH [Jii PABHOBECHBIX IPOILIECCOB: YEpPE3
3aJIaHHOE€ PABHOBECHOE COCTOSHHE TEPMOJMHAMUYECKOW CHUCTEMBI IPOXOIAUT
eIMHCTBEHHAs aguadara. AOCONIOTHAS TeMIepaTypa.

Bropoii 3ak0OH TEpMOJMHAMUKK JJII  HEPABHOBECHBIX  MPOIECCOB:
HEBO3MOJXKHO TIepeaaTh TEIIOTY OT 00Jiee XOJIOIHOTO0 Tena K 0ojiee HarpeTtoMy 0e3
koMmrieHcaruu (Knaysuyc). HeoGpaTuMocTh NPUPOIHBIX ITPOIIECCOB.

[TpuHumner gectBus TernoBbix MamuH. KIT/.

MaxkcumansHoe 3nauenne KIIJI. [{ukn Kapuo.

DKOJIOTMYECKHE aCIEKThl MCIOJIb30BAHMS TEIUIOBBIX ABurateneil. TemioBoe
3arpsAA3HEHUE OKPYXKAIOIIEH CPE/IbI.

TexHuueckne yCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: XOJOIUIbHUK,
KOHJIUIIMOHEp, AW3ENbHbIA W KapOIOpaTOpPHBIA [ABUTATENM, MapoBas TypOUHA,
MOJIyYEHHUE CBEPXHM3KUX TEMIEpaTyp, YTWIU3ALUS «TEIUIOBBIX» OTXOJO0B C
MCIIOJIb30BaHUEM TEIJIOBOIO HACOCA, YTHIIM3AIMS OMOOPraHUYECKOr0 TOTUIMBA JIJIst
BBIPAOOTKH «TETUIOBOI» M AJICKTPOIHEPTHH.

Jemoncmpauuu.

N3menenne temnepaTypbl Ipu aguadaTUYECKOM PACIIUPEHUU.

Bo3nymiHoe orauso.

CpaBHEHME yAECIBHBIX TEIUIOEMKOCTEN BEILIECTB.



Cnoco0bl U3MEHEHUsI BHYTPEHHEHN YHEPTUU.

Hccnenosanue annabaTHOro mpouecca.

KomrnbroTepHble MOIENH TEMIOBBIX JBUTATENCH.

Yuenuueckuii sxcnepumenm, nabopamopnoie padbomoit, nPAKMUKYM.

N3Mmepenue yaenpbHON TEINIOEMKOCTH.

UccnenoBanue mpoiiecca OCThIBAHUS BEIIECTBA.

Hccnenosanue annabaTHOro mpouecca.

N3ydyeHnne B3aMMOCBSI3M JHEPrUM MEKMOJEKYJISAPHOTO B3aUMOJCHCTBUS U
TEeMIEPaTypbl KUTIEHUS KUIKOCTE.

Tema 3. Acpecamnuie cocmoanusa eeujecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u KoHjaeHcanusa. HMcmapeHue u KureHue. Y aeiabHas
TEIJI0Ta MapooOpa30BaHMUS.

HacepilieHHble W HEHachIlEHHbIE Tapbl. KadyecTBeHHass 3aBUCHMOCTH
MJIOTHOCTH W JaBJICHUSI HACBIIIEHHOIO Mapa OT TeMIIepaTyphl, UX HE3aBUCUMOCTh
0T 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBJICHUSI
B JKUJIKOCTH.

Bnaxxnocth Bo3yxa. AOCOTIOTHAS U OTHOCHUTEINIbHAS BJIAYKHOCTb.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
KpuctauioB. [lnaBneHne W KpucTauM3anus. YJeiabHas TEIUIOTa IJIABJICHMUS.
CyO6numarnus.

Hedbopmanmu TBEpHOro tena. Pactsokenue u cxatue. Cnur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TennoBoe pacmimpeHne KUAKOCTEH U TBEPABIX TeJI, 00bEMHOE U JUHEHHOE
pacipenre. AHTApMOHHU3M TETUIOBBIX KOJIEOAHWN YaCTHI BEIIECTBA KaK MPUYHHA
TEIUIOBOTO PaCUIUPEHUS TeJl (Ha KAaYeCTBEHHOM YpOBHE).

[IpeobpazoBanue 3HEprun B ha30BBIX MEpexo1ax.

VYpaBHeHUE TETIIOBOTO OanaHca.

[ToBepxHocTHOEe HaTsKeHHE. K03 hUIIMEHT MOBEPXHOCTHOTO HATSHKCHHS.
Kanunnsipusle siBneHus. /[aBnenue noa MCKpUBIEHHON MOBEPXHOCTHIO HKUJIKOCTH.
®opmyna Jlannaca.

TexHuueckue yCTPOMCTBA M TEXHOJOTMYECKHME MPOLECCHI:  KUJKHUE
KPHCTAJUIbl, COBPEMEHHBIE MATEPHUAJIBL.

Jemoncmpauuu.

TernnoBoe pacmpeHue.

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienne. Kurnenue npy noHM>XK€HHOM J1aBJICHHM.

N3Mepenne critbl MOBEPXHOCTHOTO HATSIKEHMUS.

OnBbITHl C MBUTBHBIMU TUIEHKAMH.

CwmauuBanue.



Kanunnspusle siBneHus.

Mojienn HEHBIOTOHOBCKOM JKHJIKOCTH.

Cnoco0bl U3MEpEHUS BIAXKHOCTH.

UccnenoBanre HarpeBaHus U MIABJICHUS KPUCTAJUIMYECKOTO BENIECTBA.

Buner negopmanuii.

HaGmonenne manbix gedopmaruid.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

N3ydyeHne 3aKOHOMEPHOCTEN UCITAPEHUS KUIAKOCTEN.

N3Mmepenne yaenbHON TEIIOTHI IUIABICHUS JIbJA.

N3ydenne cBONCTB HACHIIICHHBIX MMAPOB.

N3mepenue aOCOMIOTHOM BIIAXKHOCTH BO3JyXa M OIIEHKAa MAaccChl IMapoB B
MIOMEIIICHUHU.

N3mepenue korduiireHTa TOBEPXHOCTHOTO HATSIKESHUSI.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH Jedopmaluu  pe3sMHOBOro obpasma oT
MPUII0KEHHOU K HEMY CHUJIBI.

Paznen 4. JnekTpoauHaMuKa.

Tema 1. dnekmpuueckoe no.e.

OnekTpu3auus Tell U €€ NPOSIBICHUA. DJEeKTpuyeckuil 3apsa. JBa Buga
ANEKTPUYECKUX 3apsAfaoB. I[IpOBOINHMKH, HOHMAJIEKTPUKA U  MOIYHPOBOJIHUKHU.
DONEeMEHTApHBIA JJIEKTPUYECKUN 3apsAn. 3aKOH COXPAHEHUS AIIEKTPUYECKOIO
3apsaa.

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

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

HamnpspbkéaHocts  anekTpudeckoro  moiist.  [IpoOHbIA  3apsin. Jlunuwm
HAIPSKEHHOCTH AJIEKTPpUUECKOro nosist. OQHOPOIHOE ANEKTPUUYECKOE TOJIE.

[ToTeHUUaNbHOCTh 3JIEKTPOCTATUUECKOrO TMoJis. Pa3HOCTh MOTEHUMANOB U
HanpspkeHue. lloTeHumanbHass sHeprus 3apsna B BJIEKTPOCTATUYECKOM  IIOJIE.
[ToTeHuuan anexkrpocTaTuyeckoro mojs. CBsA3b HANPS)KEHHOCTH MOJS U Pa3HOCTH
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOr0 ToJig (KaK OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[IprHIMI Cynepno3ULY STEKTPUYECKUX TTOJIEH.

[lone Toueunoro 3apsima. Ilome paBHOMepHO 3apsixeHHOW cdepsl. [lorme
PAaBHOMEpPHO 3apsKeHHOro mo o0wbéMy mapa. [lone paBHOMEpHO 3apsiKEHHOU
OCCKOHEYHON TUIOCKOCTH. KapTuHBI JMHUN HANPSHKEHHOCTH OJTHX TOJEH W
SKBUIIOTECHIUAIBHBIX TOBEPXHOCTEM.

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

JlvudnekTpuku B AJEKTPOCTATUYECKOM  TIOJIE. JnanekTpuyeckas
MIPOHUILIAEMOCTH BEUIECTBA.



Konnencatop. DIeKTpOEMKOCTh KOHAEHCATOPA. IDJIEKTPOEMKOCTH IIJIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE cCoeAMHEHNE KOHAEHCATOPOB. IlocnenoBarenbHoe COETUHEHNE
KOHJICHCATOPOB.

DHEpPrus 3apsiKEHHOT0 KOHJIEHCATOpa.

JIBrmKeHue 3aps>KEHHOM YaCTULBI B OHOPOIHOM BJIEKTPUUECKOM ITOJIE.

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

Jemoncmpayuu.

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DJIIEKTPOMETPA.

DIIEKTPUUECKOE TI0JIE 3apsIAKECHHBIX IIAPUKOB.

DIIEKTPUUECKOE TOJI€ ABYX 3aPSIKEHHBIX IJIACTHH.

Mogens a5ekTpoctatTiudeckoro reneparopa (Baun ne ['paada).

[TpoBOJTHUKH B 3JIEKTPUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3alUTA.

YCTpOUCTBO U IEMCTBUE KOHIEHCATOPA ITOCTOSIHHOW U MEPEMEHHON EMKOCTH.

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

DHeprus 3IEKTPUUECKOr0 MOJIS 3apsSKEHHOTO KOHAEHCATopa.

3apsiika v pa3psaka KOHJIEHCATopa 4Yepe3 Pe3UCTop.

Yuenuueckuit sxcnepumenm, nabopamopnuie pabomol, npaKmukKym.

OueHka cuj B3auMOJAECHCTBHS 3apSyKEHHBIX TEJ.

HaGmronenne npeBpallieHus: SHEPTUH 3apsHKEHHOT0 KOH/IEHCATOpa B YHEPTHUIO
U3JIy4EHUSI CBETOIHO/IA.

N3ydeHne npoTekaHus TOKa B LEIMH, COJAEpXKAIlEel KOHIEHCATOP.

Pacnpenenenue pa3HOCTH MOTEHIIUAJIOB (HanpsKEHUS ) npu
MOCJIEIOBATENILHOM COCIMHEHUU KOHJIEHCATOPOB.

UccnenoBanune paspsna KOHIEHCATOPA Y€PE3 PE3UCTOP.

Tema 2. Illocmoannstii 31eKmpuiecKuii mok.

Cuia toka. [locTossHHBIN TOK.

VYcioBus CyleCTBOBAaHHS MOCTOSSHHOTO 3JIEKTPUUYECKOrO0 TOKa. McTouHukum
toka. Hanpsixxkenune U u DJ1C €.

3axkon Oma JiJig yyacTKa IeTH.

DIEeKTpUUECKOe CONIPOTHUBIICHUE. 3aBUCHUMOCTD CONIPOTHUBIICHUS
OJHOPOJHOrO TMPOBOJHUKA OT €ro JJMHBI M IUIOIIAJAW MNONEPEYHOTO CEUYCHMUS.
Y nenbHO€ CONPOTHUBIIEHUE BENIECTBA.

[TocnenoBaTenpHOE, MApAILIEIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJIHUKOB.
Pacuér pa3BeTBNEHHBIX AnekTpuyeckux ueneil. [lpasuna Kupxroda.



Pabota sanextpuueckoro Toka. 3akoH [xoyns—Jlenua.

MONTHOCTh 3JEKTPUYECKOTO TOKa. TemjgoBas MOUIHOCTb, BbIAENseMas Ha
pe3ucrope.

OJIC m BHYTpEHHEE CONPOTUBICHUE HUCTOYHHMKA TOKa. 3akoH Oma s
MOJIHOM  (3aMKHYTOM) DSJIEKTPUYECKOM 1enu. MOIIHOCTh MCTOYHHUKA TOKa.
KopoTtkoe 3ambikanue.

KonnencaTtop B 11enu NOCTOSHHOTO TOKA.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHUE IIPOLIECCHI: aMIIEpMETP,
BOJIbTMETP, PEOCTAT, CUETUUK IIEKTPUUECCKON IHEPTUH.

Jemoncmpayuu.

N3mepenue cuiibl TOKa U HAMPSHKCHHUS.

UccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HANpsKEHUS ISl PE3UCTOpa,
JIaMITbl HAKaJIMBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COTPOTUBICHUS HWJIMHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
TUTOIIA M TTOTIEPEYHOTO CEYEHUS U MaTepHaa.

HccnenoBanne 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTHUBIICHUS TPH MOCTOSHHOM
HaIPSKEHHUU.

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

Crnioco0Osl coenMHEHUsT UCTOYHUKOB Toka, D/[C GaTapeil.

HccnenoBanue pa3HOCTH MOTEHIMAIOB MEXKIY IMOJIOCAMHM HMCTOYHHUKA TOKa
OT CUJIbI TOKA B IIEIIH.

Yuenuueckuit sxkcnepumenm, nabopamopmsie padbomol, npaKmMuKym.

HccrenoBanue CMEIIaHHOTO COCAMHEHUS PE3UCTOPOB.

N3Mmepenue yaeapHOro COnpoTUBICHUS MPOBOIHUKOB.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKAa OT HAMNPSOKEHUS Ui JIAMIIbI
HaKaJIMBaHUSI.

VYBenuueHue npejaesna u3MepeHus: amnepmerpa (BoJbTMETPA).

Mamepenne DJIC 1 BHYTPEHHETO CONMPOTUBJICHHUS HCTOYHHUKA TOKA.

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

HccnenoBanne pazHOCTH MOTEHLUMATIOB MEXIY MOJIOCAMU HCTOYHHKA TOKA
OT CHJIBI TOKA B LIETIH.

NccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIIHOCTA MCTOYHUKA TOKA OT CHUJIbI
TOKa.

Tema 3. Toku ¢ paznuunvix cpeoax.

DOneKkTpuueckas MPOBOJAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DJEKTPOHHAs
MPOBOJIMMOCTh TBEPABIX METAUIOB. 3aBUCUMOCTb COINPOTUBJICHUS METAJIOB OT
temneparypsl. CBEpXIPOBOAUMOCTD.



DIIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[lonynpoBOaHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJAUMOCTH
oJIynpoBoAHUKOB. CBoiicTBa p—N-nepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

ONEKTPUYECKUH TOK B DJIEKTPOJUTAX. IDJIEKTPOJIUTUYECKAS IUCCOLIMALMAL.
DnexkTponus. 3akoHbl Papajies A FAEKTPOIU3a.

DIIEKTpUUYECKU TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
pa3psa. PaznuyHble TUIIBI CAMOCTOATENIBHOTO paspsaa. Monuus. I1nazma.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHUE: TIa3opa3psiIHbIC
JaMIIbl, 3JIEKTPOHHO-Ty4eBas TpyOKa, MOJYyNPOBOAHUKOBBIE MPUOOPHI: AHO/,
TPAH3UCTOpP, (POTOAMOI, CBETOAUOJ], TajbBaHWKa, papUHUPOBAHHE ME[H,
BBIIUIABKA AJTFOMHUHMS, JJIIEKTPOHHAS MUKPOCKOIIUSL.

Jemoncmpayuu.

3aBUCHMOCTb CONPOTUBIICHHS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

3akoHbI 251ekTpoausa Papanes.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

CpaBHeHUE MPOBOAMMOCTH METAJUIOB U MOJIYITPOBOAHUKOB.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmronenue snekrpoinnsa.

N3mepenue 3apsiaa OJHOBAJIIECHTHOTIO MOHA.

HccnenoBanne  3aBUCUMOCTH  CONPOTHUBICHUS  TEPMOPE3UCTOpAa  OT
TEMIIEPATYPBI.

CHsTHE BOIBT-aMIIEPHON XapaKTEPUCTUKHU JUOAA.

DOU3NYeCKUIN MPAKTHUKYM.

Cnioco0bl u3Mepenus pU3NYeCKUX BEIUYUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U IU(POBBIX U3MEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYHUKOBBIX CHCTEM.
AOGCONIOTHBIE M OTHOCUTEINIbHBIE MMOTPEIIHOCTH U3MEPEHUN (PU3NUECKUX BETHUUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, HCCIEAOBAHMM  3aBUCHMOCTEU
¢u3nUecknX BENWYMH, MPOBEPKA MPEIOKEHHBIX TUIOTE3 (BBIOOpP W3 padoT,
ONMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTtopHbie padOThl, MPAKTUKYM).

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usuku yroyonéaHoro ypoBHs B 10 kmacce
OCYILIECTBIIIETCS ¢ YYETOM COJEPKATEIBHBIX MEXIIPEAMETHBIX CBA3EH C KypcaMu
MaTteMaTUuKu, OUOJIOTHUH, XUMUH, T€Orpapuu U TEXHOJIOTUH.

Meosicnpeomemnoie nOHAMUA, C6A3AHHDBLE C USYUEHUEM MEMOO06 HAYUHO20
no3HaHuA: SABIICHWE, HAay4HbId (DaKT, rumnoresa, (pu3MUecKkas BEIUUYMHA, 3aKOH,



TEOpus, HaAONIOJCHUE, SKCIEPUMEHT, MOJACIMPOBAHUE, MOJENb, HW3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuxka: pelieHHe CcUCTeMbl ypaBHeHMH. JluHeitHas QyHKuus,
napabona, runepbona, ux rpadpuku u cBoiicTBa. TpuronoMmerpuueckue GyHKIIMU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 UX TPOEKIIMU Ha OCU KOOPJIMHAT, CI0KEHUE BEKTOPOB.

buonozua: mexannueckoe IBIXKEHHE B KUBOHM mpupoae, nuddysusi, ocmoc,
TEIUIOOOMEH JKMBBIX OPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKPYKaIOIIEeH Cpessbl,
yTUIM3alusl OUMOOPraHUYECKOro TOIUIMBA Il  BBIPAOOTKH  «TEIUIOBOW» U
ANEKTPOIHEPTUU, TOBEPXHOCTHOE HATSHKEHUE U KATMJUIAPHBIE SIBJICHUS B IPUPO/IE,
ANEKTPUUECKHE SIBJICHUS B )KMBOU MPUPOJIE.

Xumus: JMCKPETHOE CTPOCHHE BEIECTBA, CTPOECHUE aTOMOB U MOJEKYI,
MOJIb BEILleCTBAa, MOJSpHAas Macca, IMOJy4eHHEe HAHOMAaTepUalioB, TEIUIOBbIE
CBOICTBa TBEPABIX TN, )KUAKOCTEH U ra3oB, KUAKWE KPUCTAIIIbI, JIEKTPUUECKUE
CBOICTBA METAJUIOB, YJIEKTPOJIIUTUYECKAS AUCCOLIUALINS, TabBAHUKA, DIEKTPOHHAS
MUKPOCKOTIHSI.

TI'eozpaghus: BnaxxHOCTH BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoz2ua: npeodbpazoBaHue JBUKEHUH C MCIIOJIB30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M IKMJIKOTO TpPEHUS B TEXHHMKE, CTaTHYECKHE KOHCTPYKIUH
(KpoOHIUTENH, peméryaTrble KOHCTPYKILUHU), UCIOJIb30BAaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHHUKE (TMPOCKOI, BOJOMET U JpYrue), JBUTATEIb BHYTPEHHEIO
CrOpaHusi, napoBasi TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIUIIMOHEDP, TEXHOJIOIHH
HOJYyYEHUs] COBPEMEHHBIX MaTe€pHalloB, B TOM 4YHCJIE€ HAHOMATEpUaJoB, WU
HAHOTEXHOJIOTMH, 3JIEKTPOCTaTHUECKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpUOOpoOB,
ra3opaspsAHble JIaMIIbl, [TOJIyTIPOBOJHUKOBBIE IPUOOPHI, rajbBaHHKA.

11 KIJACC

Pa3znen 4. dinekTpoauHaMHuKa.

Tema 4. Macnummnoe none.

B3aumopelictBue TOCTOSHHBIX MArHUTOB M IIPOBOJHHUKOB C TOKOM.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKIuu. [IpuHuun cynepno3unuu
MarHUTHBIX NOJIEW. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1moJie MPOBOJAHUKA C TOKOM (IIPSIMOrO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cunia AMmnepa, e€ HanpaBJI€HUE U MOJYJIb.

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

MarnautHoe nosne B Beuiectse. DeppoMarHeTuky, napa- U THaMarHeTHKH.



TexHuyeckue YCTpOfICTBa N TCXHOJOIMYCCKHUEC IIPOHCCChI: IPHUMCHCHUC

MOCTOSTHHBIX MarHuTOB, 3JIEKTPOMArHUTOB, TECTEP-MYIBTUMETD,
AIEKTPOABUTATEND SIKOOU, YCKOPUTEN 3JIEMEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kaptuna  auHMII  MHAYKIMM ~ MArHUTHOTO  MOJsA  IOJOCOBOTO U
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

Kaptuna nuHuil MarHUTHON MHIYKIMK TOJISI JIMHHOTO MPSIMOTO MTPOBOTHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

HaGmonenne nBuxkeHus mydyka 3JIEKTPOHOB B MArHUTHOM TIOJIE.

[Mpunnun NeNCTBUS AIEKTPOUZMEPUTEIBHOTO npubopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

HccnenoBanrie MarHUTHOTO MOJISI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanuie cBOWCTB (peppOMArHeTUKOB.

HccnenoBanue necTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. dnekmpomazcHumnan UHOYKYUA.

SlBneHne AIIEKTpOMAarHUTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOMU
uHaykiuu. OJIC uHAyKIMHM. 3aKOH D2JIEKTpOMAarHUTHOM wuHAyKuuu Dapajes.
Buxpeoe snekrpudeckoe nosue. Toku Dyko.

OJC uHAYKUMHA B MPOBOJHUKE, NBUKYIIEMCS B OAHOPOJHOM MAarHUTHOM
noJe.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTyilika HMHIYKTUBHOCTH B UEMNU MOCTOSHHOTO TOKA.
SABnenue camonnaykuu. J/C caMOMHIYyKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne yCTpOWCTBA M TEXHOJIOTHMYECKUE NPOLECCHI: WHAYKIHMOHHAS
MeYb, COJICHOU, 3allIUTa OT JIEKTPU3ALNUN T MPU IBMKEHUNU B MArHUTHOM I0JIE
3eMIIH.

Jemoncmpauuu.

HaGnronenue siBjaeHuUst 31eKTPOMArHUTHOW UHAYKIUU.

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



ITpasuno Jlenua.

[Tanenne marauTa B aJlOMUHUEBOM (MeIHON) TpyOe.

SIBrieHNE CaMOUHIYKIIVH.

NccnenoBanne 3aBucumocty DIC CaMOMHIYKIIMM OT CKOPOCTH M3MEHEHUS
CHJIBI TOKA B IICITH.

Yuenuueckuit sxcnepumenm, nadopamopmsie padbomol, NpaKmMuKym.

UccnenoBanue sBICHUS SIEKTPOMArHUTHON MHIYKIIUU.

Onpenenenne HHAYKIAA BUXPEBOTO MATHUTHOTO TIOJISI.

HccnenoBanue sIBICHUSI CAMOUHIYKIIUU.

COopka MoJienu AIEKTPOMarHuTHOTO TeHepaTopa.

Pasznen 5. Kosiebanusi 1 BOJIHBI.

Tema 1. Mexanuueckue Koedanus.

Konebarensnasa cucrema. CBoOOIHEIE KOIcOaHMS.

lMapmonundeckue konebanus. Kunemarnueckoe W JTUHAMHYECKOE OMHUCAHUEC.
DHEPreTUYecKoe OMUCAHUE (3aKOH COXPAHEHUS] MEXaHUYECKO sHepruu). BuiBog
JTUHAMHYECKOTO OMUCAHMS TAPMOHMYECKUX KOJIEOAHUNM M3 UX dHEPreTUYECKOTO U
KHHEMAaTHUYECKOTO OITMCAHMS.

AMmintyna u ¢asza kosiebanuii. CBsi3b aMIUTMTYbI KOJIEOAHUN HCXOTHOU
BEJIMYUHBI C aMILTUTyIaMU KoJieOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon m uacrora konebanuit. Ilepron manbix CBOOOTHBIX KoJeOaHUU
MaTeMaTH4YeCKOTo MasTHuKa. llepuon cBOOOAHBIX KoJIeOaHHW TMPYKUHHOTO
MasiTHHKA.

[TonsiTue o 3aryxaromux Konebanusx. BeiHyK1eHHbIe KoyieOanus. Pe3onanc.
PezonancHas xpuBas. BrnusHue 3aTyxaHWss HAa BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJIEOaHUS.

TexHuyeckue yCTpOMCTBa U TEXHOJIOTMUYECKHUE MPOIECChl: METPOHOM, Yachl,
KaueJu, My3bIKaJIbHbIC HHCTPYMEHTBI, cericmorpad.

Jemoncmpauuu.

3anmcek KoJIeOaTeNbHOro JIBUKECHHUS.

Ha6mronenne He3aBUCUMOCTH TIeproa MajbIX KojaeOaHui Tpy3a HA HUTH OT
aAMIUTUTYIBI.

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

UccnenoBanne koneOGaHUil TIpy3a HAa MAacCUBHOW TMPYXKUHE C IEJIbIO
dbopMupoBaHUs MPEACTABICHUH 00 HICATBHOM MOJICIH MPY>KMHHOTO MasTHUKA.

3aKOH COXpaHEHUS SHEPTUM P KOJIEOAHUAX I'Py3a Ha MPY>KUHE.

UccnenoBanue BRIHYKIECHHBIX KOJICOAHUN.

Habnronenue pe3oHanca.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padbomeul, NPAKMUKYM.



WN3mepenue mnepuoaa CBOOOAHBIX KOJEOAHUN HUTAHOTO M MPYKUHHOTO
MasITHUKOB.

N3yuenue 3aKOHOB JBUKEHUS Tela B X0O/€ KOJIeOaHUI Ha YIIPYTroM MOJIBECE.

N3yuenne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeobpazoBaHue 3HEPTUHU B MPYKUHHOM MasiTHUKE.

HccnenoBanuie yObIBaHUS aMIUIMTYbI 3aTyXalOMUX KOJIeOaHUH.

HccnenoBanne BbIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHumHubsle Ko1eO0aAHUAL.

KonebGarenpubiit  koHTYp. CBOOOJHBIE JJIEKTPOMArHUTHBIE KOJICOAHUS B
ujealbHOM KojebaTtenbHOM KoHType. @opmyna Tomcona. CBsi3b aMIUTUTY/bI
3apsjia KOHJEHCATopa ¢ aMIUTUTYAO0N CUJIbI TOKA B KOJIEOATEIIbHOM KOHTYDE.

3aKOH COXpaHEHHUS SHEPIHH B HJI€aIbHOM K0Jie0aTeIbHOM KOHTYPE.

3aryxaromume AIIEKTPOMArHUTHbIE KoJieOaHus. BoinyxaeHHbIe
AIIEKTPOMArHUTHbIE KOJIeOaHMsI.

[lepeMennblii TOK. MOIIHOCTh TIEPEMEHHOIO0 TOKAa. AMIUIMTYIHOEC U
JICUCTBYIOIIEE 3HAUYEHHE CHUJIbI TOKA M HANPSDKEHUS TpH pasaudyHon (dopme
3aBUCUMOCTH ITEPEMEHHOI0 TOKa OT BPEMEHH.

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

Wneanbusiii  Tpanchopmatop. IlpomsBoacTBo, mepenadya u moTpediieHHE
ANEKTPUYECKON SHEPTHUU.

DKOJIOTUYECKHE PHUCKH IMpU TPOU3BOACTBE 3JieKTpodHepruu. KynbTypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexXHUYeCKHe yCTpOWCTBA M TEXHOJOTHYECKHUE IPOLECCHI: AJIEKTPUUYECCKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTponepeaay.

Jemoncmpauuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

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

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHHIA.

I'enepaTop He3aTyXarMIUX JIEKTPOMATHUTHBIX KOJIEOAHUN.

Mogenb 3J1IeKTpOMarHUTHOTO TeHepaTopa.

BoiHyX€HHbIE CHHYCOUATbHbIE KOJIEOaHuUs.

Pe3ucrop, karymika MHIYKTUBHOCTA M KOHAEHCATOp B IENMU MEPEMEHHOIO
TOKa.

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

VYeTpoicTBO U IPUHLIKIL IeCcTBUS TpaHc(popMartopa.



Mopaenb TMHUM 3JEeKTponepeadHn.

Yuenuueckuit sxcnepumenm, nadbopamopnvie pabomaolt, npaKmuKym.

N3yuenne Tpancpopmartopa.

HccnenoBanne nepeMEHHOrO0 TOKa Yepe3 MOCIEAOBATENbHO COCAMHEHHBIE
KOHJIEHCATOP, KaTYIIKy U PE3UCTOP.

HaGmronenue a1eKTpOMarHuTHOrO pe3oHaHca.

HccnenoBanue paboThl HCTOYHUKOB CBETA B 1M MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u I1eKmMpPOMAZHUNHbLE 60IHbL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacrnpocTpaHeHus. llomepeunsie u
OpojoJibHbIEe BOJIHBL. llepuos, CKOPOCTh pacnpoOCTpaHEHUS U JJIMHA BOJIHBI.
CBolicTBa MEXaHUYECKUX BOJH: OTpaXEHHUE, MpeloMJIeHUE, UHTephEepeHIUs U
nudpakius.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKka. Beicota Tona. TemMOp 3ByKa.

[IIymoBoe 3arpsi3sHEHNE OKPYKAIOUIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHasi opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoiicTBa  DJIGKTPOMarHUTHBIX  BOJIH:  OTPa)XXEHUE,  MPeJIOMJICHHE,
noJisipu3aius, uHTephepeHIus U AUPPaKIus.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEbI.

TexHudyeckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neus,
yJIbTPa3BYKOBAsi TUArHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U paclpoCTpaHEHUE MOTIEPEYHBIX U MTPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCUMOCTb JITTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniinu u Audpakiinu MeXaHUIeCKUX BOJTH.

AKyCTUUYECKHN PE30HAHC.

CaoiicTBa ynbTpa3ByKa U €ro NpUMEHEHHE.

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

UccnenoBanre  CBOWCTB  3JEKTPOMAarHUTHBIX ~ BOJIH:  OTpPa)KEHHUE,
MpeIoMIIeHHE, NoJisipu3anus, Tudpaxkuus, narepdepeHius.

O6Hapy:xeHue nH(PpakpacHOro U yIbTPAPUOIETOBOTO U3TYUCHUH.

Yuenuueckuii sxcnepumenm, nadvopamopnvie pabomaolt, npaKmuKym.



N3y4yeHnue napaMeTpoB 3ByKOBOU BOJIHBI.

N3yueHnne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAMonHEHOE paclpOCTpaHEHUE CBETA B OJHOPOAHOMN cpene. JIyd csera.
To4euyHbIli HCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
riockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenoMiieHus. OTHOCUTENBbHBIN MOKa3aTeNb npeaomiaeHus. [IocToOsIHCTBO 4acTOThI
CBETa M COOTHOUIEHWE JUJIMH BOJH IpHU IEPEX0E€ MOHOXPOMATUUYECKOIO CBETA
4yepe3 rpaHully paszena AByX ONTUYECKUX CPEI.

Xon nyudeit B mpusme. ucnepcust cBera. CinoXHbIM cocTaB O€NoOro cBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yron MojaHOro BHYTPEHHETO
OTpaKEHUS.

CobOuparome u pacceuBamoiue JUH3bL. ToHkas JuH3a. DOKyCcHOE
paccTOsiHME M ONTHYECKas CWiIa TOHKOW JMH3bI. 3aBUCUMOCTH (HOKYCHOTO
pacCTOSIHUSI TOHKOM CcepuuecKkoil JUH3bI OT €€ reOMETPUM U OTHOCUTEIHHOTO
I10Ka3aTelIsl IPEIOMIICHHUS.

dopmysa TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

X0 iyda, NMPOLIEAIIEro JIMH3Y IIOJ IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudeckor ocu. IlocTpoeHne wu300pakeHUW TOYKM M OTpe3Ka TMPsSMOU B
coOMparoNIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMaXx.

OnTuueckue nmpubopsl. Paszpemaromas crocoOHOCTh. [71a3 kak onTudeckas
cucTema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBas ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOACHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT JBYX KOT€PEHTHBIX HCTOYHHUKOB. [IpuMepsl KiaccM4ecKux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBeta. JudpakimoHHas peméTka. YcCIoBHE HAOIIOICHUS
[JIaBHBIX ~MAaKCUMMYMOB IIpM MAaJA€HUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TuGPaKIOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckne YCTpOWCTBA W TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIYIa,
nepuckorn, (oroamnmnapar, MUKPOCKOIN, MPOEKIMOHHBIN amnmapar, MpPOCBETIICHHE
ONTHUKH, BOJIOKOHHASI ONTHKA, TU(PaKIIMOHHAS PEIIETKA.

Jemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



NccnenoBanne npenoMiaeHus CBETa.

Habmronenre noiaHoro BHyTPEHHEr0 OTpakeHusl. MoJienb CBETOBOIA.

HNccnenoBanne xXoma CBETOBBIX IIYYKOB 4YEpPE3  IUIOCKONAPAIIIEIBHYIO
IJIACTUHY U NIPU3MY.

HccnenoBanuie cBOWCTB M300paXKeHUI B JIMH3AX.

Mojenn MUKpOCKOIIA, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGnronenue BETOB TOHKUX IJIEHOK.

HaGmonenue nudpakuuu ceera.

N3yuyenue nudppakiinoHHON peréTKy.

Ha6monenne nudpakiimOHHOTO CIEKTpa.

HaGmonenue nucnepcuu cBera.

Habmonenue noisipu3anuu cBeTa.

[TpumeHeHune noasipouI0B 1 U3YUEHUS] MEXaHUYECKUX HANPSKEHUN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, PAKMUKYM.

N3mepenue nokazaresns NpeaoMiIeHus CTEeKIa.

HccnenoBanne 3aBUCUMOCTH (POKYCHOTO pPAaCCTOSHMS OT BeulecTBa (Ha
npUMepe KUAKUX JIUH3).

N3mepenue HoKycHOTro pacCTOSHUS paCcCEUBAIOIINX JIHH3.

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

[Tony4yenune n3o0paxeHus: B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeNTeCKONMUYECKUX CUCTEM.

Ha6monenune nudpakunu, nHTEpGEPEHIIUNN U TIOJIpU3AIUU CBETA.

N3ydeHne nosipuzanuu CBeTa, OTPAXKEHHOTO OT MOBEPXHOCTHU AUAIEKTPHUKA.

N3yuyenue nnTepdepeHnm 1a3epHoro U3IyuyeHus Ha IBYX HIEIsIX.

Ha6monenue nucnepcun.

Hab6monenne u uccnenoBanue qudpakImOHHOTO CIIEKTpA.

N3mepenne nivHbl CBETOBOUM BOJIHBI.

[Tony4yenune crekTpa U3Iy4EHHUS] CBETOJMOA TIPU MOMOIIN AUGPAKIUOHHOM
PELIETKHU.

Pa3znesn 6. OcHOBBI cieNMAJILHON TEOPUH OTHOCUTEJIbHOCTH.

['pannupl  NPUMEHMMOCTH  KJIacCUYECKOM  mexaHuku.  llocTtynatsel
CIIELIMAJIbHOW TEOPUH OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBan. [IpeoOpazoBanus  JlopeHua.
VYcnoBue npuynHHOCTA. OTHOCHUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMeJieHUe
BPEMEHHU M COKPALCHUE JJIUHBI.

DHEPrus U UMIYJIbC PENSITUBUCTCKON YaCTULBI.

CBsA3b MACChI C YHEPTUEN U UMITYJBCOM PEJISITUBUCTCKON YAaCTULIBI. DHEPTUS
ITOKOSI.



TexHu4eckre YCTPONCTBA U TEXHOJIOTMUYECKHE MPOILIECChl: CIYTHUKOBBIE
MPUEMHHKH, YCKOPUTEIHU 3apSXKEHHBIX YACTHIL.

VYueHnueckuit SKCEPUMEHT, 1a0OpPaTOPHBIE paOOThI, MPAKTUKYM.

OnpeneneHue UMIYJAbCa W DHEPTUM  PEISITUBUCTCKUX  4YacTHUI] (IO
doTorpadusm TpeKoB 3apsHKEHHBIX YACTUI] B MATHUTHOM I10JIE).

Paznen 7. KBanToBas pusuka.

Tema 1. Kopnyckyaapno-60110860ii oyanusm.

PaBHOBecHOe TerioBoe u3NydeHue (M3ydeHue aOCONIOTHO YEPHOIrO TeEla).
3akoH cmenienus: Buna. I'unores3a [nanka o kBaHTax.

®OTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

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

JlaBnenue cBeta (B YaCTHOCTH, [IaBJICHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAIONTYI0 W a0COJIOTHO OTpaXkawIlyr moBepxHocTh). OmbiTel I1. H.
JleOenena.

BonnoBbie cBolicTBa yactui. Bonubl ne bpoiins. JlnuHa BoiHb! ne bpound u
pasMmepsl 00JacTH JOKalW3allMu JBWXKYIIecs wyactunbl. KopmyckynsipHo-
BOJIHOBOM Ayanu3M. [{udpakius 3eKTpOHOB Ha KpHUCTaJUIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOUIEHUSI HEONPEneIEHHOCTEH
I'eiizenbepra.

TexHuueckne yCTpPOMCTBA M TEXHOJOIMYECKHE MPOLECCH: CHEKTPOMETP,
dotornemMeHT, GOTOAATUMK, TYHHEJIbHBIM MHKPOCKOMN, COJHEYHas Oatapes,
CBETOIUO.

Jemoncmpayuu.

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Hccnenoranne 3akoHOB BHemHETo GhoTodd dekra.

HccnenoBanne  3aBUCMMOCTH  CONPOTUBICHUS  MOJYHIPOBOJHHKOB  OT
OCBEILIEHHOCTHU.

Ceetoguon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

Uccnenoanue dhoropesucropa.

N3mepenune nmocrosHHol [Imanka Ha ocHOBe MccienoBanus Gorodddexra.

NccnenoBanne 3aBUCMMOCTH CUJIbI TOKA Y€PE3 CBETOAUO/ OT HAMPSIKEHMUS.

Tema 2. @u3uxka amoma.

OneITel MO HCCIENOBAHHMIO CTpOeHUs aTtoMma. I[lnaHerapHas Mojens aToma
Pesepdopna.

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



Bunsl ciektpoB. CriekTp ypOBHEW 3HEPTUH aTOMa BOJOPOAA.

CnoHTaHHOE M BBIHYXJIECHHOE U3llyueHue ceera. Jlazep.

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

Jemoncmpayuu.

Mogens onbita Pezepdopaa.

HaGmonenue nuHedyaThiX CIEKTPOB.

YCTpONCTBO U AEUCTBUE CUETYMKA HOHUZUPYIOIIHUX YACTULL.

Ornpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3TyYEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HaGmonenue nuHedyaToro crexkTpa.

HccnenoBanne CIEKTpa pa3peKEHHOr0 aTOMapHOTO BOJIOPOJA M U3MEPEHUE
nocTtostHHOM PunGepra.

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

Hyxknonnas moxens snpa ['elizenOepra—MBanenko. 3apsia siapa. MaccoBoe
yucio sapa. M3otomnsl.

PanunoaktuBHOCTh. Aunb(da-pacnan. NIEKTPOHHBI M TO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nyuyenue.

3aKOH paJMOaKTUBHOIO pacnajaa. PaiuoakTUBHBIE H30TOIBI B IPHUPO/IE.
CBoiiCTBa MOHU3UPYIOUIETO H3IY4YEHHUs. BiusHUE paarOaKTHBHOCTH Ha JKHUBBIE
opranu3Mebl. EcrecTBenHbidt hoH uznydenus. Jlozumerpusi.

DHeprusi CBsI3M HYKJIOHOB B sifipe. SnepHbie cuiibl. JledexT macchl aapa.

Anepnsie peakiuu. Jlenenue u cunrtes saep. SAnepueie peakTophl. [IpobieMsr
YIOPABISIEMOIO0 TEPMOSIIEPHOTO CHHTE3a. OJKOJOIMYECKHUE AaCHEKThl Pa3BUTHUS
SIAEPHOU YHEPTETUKH.

Mertozsl perucTpalyy U UCCIIEIOBAHMS JIIEMEHTAPHBIX YACTHII.

OyHIaMEHTaJbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI M JICNTOHBIL.
[IpencraBnenue o CtangaptHoit Mmojenu. KBapk-ritooHHast MOJENb aIpOHOB.

@®uzuka 3a npenenamu CranaapTHOW moaenu. TéMHas Marepus U TEMHas
JHEPIHUsl.

EnunctBO hrzmveckoit KapTHHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTUYECKHE MPOLECCHI: T03UMETP, Kamepa
Bunibcona, siaepHBIi  peakTop, TEPMOSACPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HaHCHAsi ToMorpadusi.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaoi, npaKmuKym.

HccnenoBanne TpekoB 4acTHI] (110 TOTOBBIM (hoTorpadusim).

UccnenoBanue painoakTUBHOTO JOHA C UCIIOJIH30BAHUEM JO3UMETPA.

N3yuenue noriomieHus: 6eTa-4acTUl] aTlOMUHUEM.

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPU3UKH.



DTtansl pa3BUTHS acTpoHOMUU. [IpuKiIanHOE 1 MUPOBO33pEHUECKOE 3HAUCHUE
acTpoHoMuH. [IpuMEeHUMOCTh 3aKOHOB (U3UKK JJIsi OOBSICHEHUS MPUPOJBI
KOCMHYECKUX 0OBEKTOB.

MeTtonbpl acTpOHOMHUYECKUX HccaeqoBaHUN. (COBPEMEHHBIE ONTHYECKHUE
TEJIECKOIIbI, PAJIMOTENIECKOIbI, BHEATMOC(HEpHAast aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3nusi, sipkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBH>KCHUE.

Conneynas cucrema.

Counnue. ConmHeunast akTUBHOCTh. VIcTounuk 3Hepruu CoJiHIla U 3BE3.

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. [[narpamma «CreKTpaJibHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOW IMOCIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCJIENO0BATEIbHOCTU. BHYyTpEeHHEE CTpoeHue
3BE37. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U 3Bostonnu ConHua u
3BE3/. DTambl )KU3HU 3BE3I.

Muineunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunel ranakTuk. Pagmoranaktuku u kBa3zapbl. YEpHBIE ABIPHI B AApax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa06sa. Pazberanue rajakTuk.
Teopust bosibiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnnie mpo6iemMbl aCTPOHOMUHU.

Yuenuueckue nabnwoenus.

HaGmronenust 3B€3aHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C MCIHOJIB30BAHHEM
KOMIIBIOTEPHBIX MPUIOKEHUN JJIs1 OTPEeICHHs TOJI0KEeHHsI HEOECHBIX 00BEKTOB
Ha KOHKDETHYIO JaTy: OCHOBHbIE c03Be3/usi CEBEpHOIro MONyLIapus U SIPKHE
3BE3/BI.

HaGmonenust B Tenmeckon JIyHBI, IUTaHET, TYMaHHOCTEHM H 3BE3IHBIX
CKOIUICHUHU.

Du3nYeCKUH MPAKTHKYM.

CniocoOb1 m3MepeHus: GU3NIECKUX BEIMYUH C HUCIIOIH30BAHUEM aHATOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX NaTYUKOBBIX CHCTEM.
AOGCOIOTHBIE M OTHOCUTEIIbHBIE TIOTPEITHOCTH U3MEPEHNN (HU3UYECKUX BEITUYUH.
OueHka rpaHul] NOTPEUIHOCTEN.

[IpoBeneHne KOCBEHHBIX HM3MEPEHUN, MCCICAOBAHUM  3aBUCHUMOCTEU
du3nUecKknX BENWYMH, MPOBEPKA TMPEIOKEHHBIX THUIOTE3 (BBIOOp W3 pador,
ONMCAaHHBIX B  TEMATHYECKUX  pa3leliax «YUYEHUYECKUH  OKCIEPHUMEHT,
nabopaTopHbie padOThI, MPAKTUKYM).

0O0o0maomee MoOBTOPEHUE.



O6o0uieHne U cucTemMaTH3alus COJIEpKaHUs pa3iesioB Kypca «MexaHukay,
«MonexynspHas Qu3nuka U TEPMOAMHAMUKA», «DNEKTpoauHaMuKay, «KonedaHus
U BOJHBI», «OCHOBBI CHEHHAIBHOW TEOPUM OTHOCHUTENIBbHOCTHY, «KBaHTOBas
puznka», «3I€MEHThl ACTPOHOMHH U aCTPOPUIUKI.

Ponpr ¢u3ukm u  acTpOHOMHMHM B HSKOHOMHUYECKOM, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHM B COBPEMEHHOW HAayYHOW KapTUHE MUpPA, 3HAYEHUE OIUCATEIIBHOU,
CUCTEMATU3UPYIOIe,  OOBACHUTENBHOM M  MPOTHOCTHYECKOW  (DYHKIIMIA
(duznueckoit Teopuu, poiib PU3NUECKON TEOpUU B (POPMUPOBAHUM MPEACTABICHUM
0 (u3MYECKON KapTUHE MHpA, MECTO (PU3UUYECKON KapTHUHBI MHpa B OOLIEM POy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPO/IE.

MexnpeaMeTHbIe CBA3H.

N3yuenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kmacce
OCYLIECTBIIIETCS C YUETOM COJIEPKATEIBbHBIX MEKIIPEAMETHBIX CBA3EH ¢ KypcaMu
MaTeMaTUKU, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOJIOTUH.

Mescnpedmemmusie noHAmMUA, C6A3AHHbBIE C USYUECHUEM MEMOO08 HAYUHO20
no3HanuA: SABIICHUE, HAy4HbIM (hakT, rumnotesa, (u3MUecKkass BEeTUYMHA, 3aKOH,
Teopus, HaONIOACHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJIeNb, H3MEpEHue,
MOTPEIIHOCTH U3MEPEHUH, U3MEpPUTEIbHBIE PUOOPHI, IM(PpoBas 1ab0paTOPHS.

Mamemamuka: pelIeHWE CHUCTEMBbl YpaBHEHHI. TpuUroHOMETpUYecKHe
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXJIECTBO. BEKTOPBI M MX MPOEKUHMH HAa OCU KOOPAMHAT, CI0KEHUE BEKTOPOB.
[IpousBojHble 3yeMeHTapHBIX (YyHKIUNA. [lpu3Haku 1omOOUS TPEYroJbLHUKOB,
ompeieNIieHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonozusa: >nextpuyeckue SBICHUS B JKUBOW MpuUpoJe, KojeOaTelbHbIe
IBWKEHHUS B JKMBOM TMPUPOJAE, HKOJIOTMUECKUE PHUCKU TMpU TMPOU3BOACTBE
AIEKTPOIHEPTUH,  BJICKTPOMAarHUTHOE  3arpsA3HECHHE  OKPYXAIIIEeW  Cpelbl,
yJIBTPa3ByKOBasl JMAarHOCTHMKAa B MEIULUHE, ONTHUYECKUE SIBICHUS B KUBOU
IIPUPOJIE.

Xumusa: CTpOCHUE aTOMOB M MOJIEKYJI, KPUCTAIUIMYECKAs CTPYKTYpa TBEPABIX
TEeJI, MEXaHM3Mbl O00pa30BaHUsl KPUCTAJUIMYECKOW PpEMIETKH, CIEKTpPaIbHbBIN
aHaJIN3.

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

Texnonozusa: TPUMEHEHHE IIOCTOSHHBIX MAarHHUTOB, 3JIEKTPOMAarHuTOB,
ANEKTpoABUTaTeNlb SKOOH, reHepaTop MEPEMEHHOI0 TOKAa, MHAYKLIUOHHAS I€Yb,
JVMHUHN JJIEKTponepeaay, 3IEKTPOABUTATENb, pafap, PaIHuONPUEMHUK, TEIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKoBas JUArHOCTMKA B TEXHUKE,



MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAsI ONTHKA, COJHEUHas OaTapes, CIyTHUKOBBIE
MIPUEMHHUKHY, SIJIEpHAs SJHEPTeTUKA U YKOJIOTUYECKHUE aCIIEKThI €€ pa3BUTHA.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Pe3yJbTaThl OCBOCHUS Yy4yeOHOro mnpenMera «Dusukar
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCThH 00YYaIOIINXCSI PYKOBOJACTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3ZHEHHOTO
OMbITa U OMNbITA JICSITEILHOCTH B MPOILIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIIUTATEILHOU IESATEIBHOCTH, B TOM YHCJIE B YACTH:

rPa’KAAHCKOT0 BOCIIUTAHUS:

e CcPOPMHUPOBAHHOCTh TPAXKJAHCKOW  MO3UIMU  OOydYaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUIICKOTO 00IIECTBa;

e TMPUHITHE TPATUIUOHHBIX OOIICUYETIOBEUCCKUX T'yMAaHUCTUUYECKUX U
JIEMOKPaTUUYECKUX LIEHHOCTEH;

e TOTOBHOCTbH BECTU COBMECTHYIO JIESITEIbHOCTh B MHTEPECAX I'PAKIAHCKOIO
oOlecTBa, y4yacTBOBaTh B CAaMOYIpaBICHMHM B 00pa30BaTebHOU
OpraHu3aluu;

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

e TOTOBHOCTb K T'YMAHUTAPHOW U BOJOHTEPCKOU E€ATEIBHOCTH.

NATPHOTHYECKOr0 BOCIIUTAHUS:

e cOpPMHUPOBAHHOCTH POCCUNCKOHN TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

e I[IEHHOCTHOE OTHOLICHUE K T'OCYJAPCTBEHHBIM CUMBOJIAM, JOCTHXKEHUAM
POCCHMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHHUS,;

e CIIOCOOHOCTH OIICHMBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B IEATEIBHOCTH YUEHOTO;

e OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHUE YCTOWIMBOTO OYTyIIEro.

3CTETHYECKOr0 BOCITUTAHUSA:

e OCTETUYECKOE OTHOLICHHWE K MHUPY, BKJIIOUYAs JCTETUKY HAYy4YHOrO
TBOPYECTBA, MIPUCYIIETO (PU3NUYECKOUN HAyKe.

TPYAOBOI'0 BOCIIUTAHUSA:



WHTEPEC K Pa3IUUHbIM cdepam NpodhecCHOHATBHON NeITeTbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHUKOH, YMEHHE COBEpIIATH
OCO3HAHHBIN BBIOOP Oyayiiel mpodeccuu u peaanu3oBbIBaTh COOCTBEHHBIE
’KU3HCHHBIC TUIAHBI;

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

IKOJIOIrH4€¢CKOro BOCIuTaHud:

c(OpPMHUPOBAHHOCTh HKOJIOTMYECKON KYJIbTYpbI, OCO3HAHHE TJI00ATBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE WU OCYLIECTBIICHUE JEUCTBHM B OKPYXKAKOLIECH cpele Ha
OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUSI YEIOBEUYECTBA;

paclIMpeHue ONbITa JESITEILHOCTH 3KOJOTMYECKON HAINpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 PU3HKE.

HEHHOCTH HAYYHOI'O ITIO3HAHMA

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

OCO3HAHUE IIEHHOCTH HAYyYHOW JEATEIBbHOCTH, TOTOBHOCTH B IPOIECCE
U3ydeHus (DU3UKH OCYIIECTBIISITH MPOEKTHYIO M HCCIEIOBATEIBCKYIO
JNEATENbHOCTh UHANBUIYAJIBHO U B IPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Bba3oBble JJornuecKkue 1eidcTBUA:

CaMOCTOSITETLHO ~ (OPMYITUPOBATh W AKTYAIM3UPOBATH  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,

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

BBISIBJISITh 3aKOHOMEPHOCTH M TPOTHBOPEUYUST B PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;

pa3pabaThiBaTh TUIAH PEIICHUS MPOOIEMBbI ¢ YIETOM aHAIHM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh, OIICHUBATH COOTBETCTBUC
PE3YNIBTATOB MEJSIM, OIEHUBATH PUCKHU MOCJIEICTBHIA IEATEILHOCTH,
KOOPJMHUPOBATh W  BBIONHATH pabOTy B YCIOBHSIX pPEaTbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:

BJIQ/ICTh HAYYHON TEPMHUHOJOTHUECH, KITFOYEBHIMHU MOHITHIMUA U METOJaMU
bu3NYeCcCKON HAYKH;



BJaJ€Th  HABbIKAMM  y4€OHO-HCCIIEIOBATEIbCKOM M  IPOEKTHOU
NEATeNIbHOCTH B 00JIacTh (PU3UKH, CIHOCOOHOCTbIO M TOTOBHOCTHIO K
CaMOCTOSITEJIbHOMY TOMCKY METOJIOB pEIIeHHs 3a1ady  (PU3NYECKOro
COJIep>KaHMsl, TPUMEHEHHIO Pa3IUYHbIX METOJIOB IMO3HAHUS,

BJaJ€Th BHJIAMM JEATEIBHOCTH MO TMOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEpIpETaIlMy, MPEeoOpPa30BaHUIO U TPUMEHEHUIO B Pa3IUUHBIX YUeOHBIX
CUTYyallUsIX, B TOM YHCII€ MPU CO3JaHUU Y4YEOHBIX IPOEKTOB B 00JIacTH
buzuky;

BBISIBJIATh MPUUYUHHO-CJICJACTBEHHBIC CBS3M W aKTyaJIM3UpOBATh 3aj/1auy,
BBIJIBUTATh THUNOTE3y €€ peIIeHUs, HaXOAuTh apryMEHTBl  JUIs
JTI0OKa3aTeIbCTBA CBOUX YTBEPXKICHHM, 3a/laBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATH TOJYUYEHHbIE B XOJ€ pEIICHHs 3aJaud pe3yJIbTaThl,
KPUTHUUYECKHU OIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBUSX;

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

JaBaTh OLICHKY HOBBIM CUTYaIIUsIM, OLIECHUBATh MPUOOPETEHHBIN OTIBIT;
YMETh TEPEHOCUTh 3HAaHUSA N0 (PHU3UKE B TMPAKTUUYECKYIO 00JacTh
KU3ZHEEATETHbHOCTH;

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

PabGora ¢ undgopmanmeii:

BJIa/ICTh HABBIKAMHU MONY4YeHUs WH(MOpManuu (HU3UIECKOTO COACpKAHUS
U3 HMCTOYHHUKOB Pa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISATH IOUCK,
aHaIM3, CUCTEMATH3AIMI0 W WHTEPHpPETAlnI0 MH(POpMAIUU Pa3TUYHBIX
BUJIOB ¥ ()OPM TIPEICTABIICHHUS,

OIICHMBATh JIOCTOBEPHOCTH UH(OPMAITUH;

UCIIONIb30BaTh CpEeACTBA HWH(MOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUA B  PEHICHUM KOTHUTUBHBIX, KOMMYHUKATHUBHBIX U
OpraHU3alMOHHBIX 3a7a4 C COOJIIOJCHUEM TpeOOBaHUN JPrOHOMUKH,
TEXHUKWA O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHus, MPaBOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

Co37aBaTh TEKCTHI (PU3MUYECKOTO COACP)KAHUS B PA3IUUYHBIX (opmaTax C
y4€TOM Ha3HaueHusd HUHQPOpMAlMU U 1€JIEBOM ayIUTOPUHU, BbIOUpas
ONTUMAIbHYIO0 (OPMY MPEACTABICHUS U BU3yaIU3ALIUH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



OCYLIECTBJISITh OOILEHWE Ha Ypokax (HU3MKM U BO BHEYPOUHOU
NEeSATENbHOCTH;

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

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3pPEHUS C MCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHMMAaTh M UCIOJIb30BaTh  NPEUMMYIIECTBa  KOMAaHIHOM U
UHAUBUAYaITbHON paOOThI;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX JEUCTBUH C y4y€TOM OOIIMX
UHTEPECOB U BO3MOXKHOCTEH Ka)KI0Tr0 WieHa KOJIJIEKTUBA;

OpUHUMATh II€JIM  COBMECTHOM JESTENbHOCTH, OpPraHU30BBIBATH U
KOOPJMHUPOBATh JEUCTBUS MO €€ JIOCTHKEHHUIO: COCTaBJISTh IUIaH
NEUCTBUH, paclpeensiTh pOJid ¢ YYETOM MHEHUN YYaCTHUKOB, 00CYXKAATh
PE3yNbTaThl COBMECTHOM paboThI;

OLICHMBATh KauyeCTBO CBOETO BKJIAJla M KaXKJOr0 y4yaCTHHKA KOMaH[bl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npenjaratb HOBBIE IPOEKTHI, OLIEHUBATh HJAEH C TMO3UIMH HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE IIOBEJEHUE B Pa3IMYHBIX
CUTyallUsiX,  HpPOSBISATH  TBOPYECTBO U BOOOpa)xkeHHe,  OBITh
MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepPcaJIbHbIE YUueOHbIE 1elicTBUSA
Camoopranusanus:

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

CaMOCTOSITEJIbHO COCTAaBJISATh IJIAH PEIICHUSI PACUETHBIX M KAaYECTBEHHBIX
3a/iay, MIaH BBIMOJHEHUS MPAKTUYECKON padOThl C YYETOM HMMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paclupsiTh  paMKd  y4yeOHOro TpeIAMeTa Ha  OCHOBE  JMYHBIX
MPEANOYTEHHH;

JenaTh OCO3HAHHBIM BBIOOpP, apryMeHTUpPOBaTh €ro, OpaTh Ha ce0s
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 HHTECJIJICKT:



JlaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBHI B IEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;

BJIAJ€Th HABBIKAMU [IO3HABAaTENbHOW pe(dIeKCMH KaKk OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBaHMU;

UCIIOJIB30BaTh TPUEMBI pedeKCUu Uil OIEHKW CUTyallud, BBIOOpa
BEPHOTO PEIIEHHUS;

YMETh OLICHUBATh PUCKM U CBOECBPEMEHHO NPUHHUMATH PELICHUA MO HUX
CHIKCHHUIO;

IIPUHUMATh MOTHUBBI U apPryMEHTbl APYIUMX IPU AHAIU3E PE3yJIbTATOB
JIEATEIILHOCTH;

NpUHUMATh ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOUHCTRBA,;

MIPUHUMATh MOTHUBBI U aApPryMEHTBhl JIPYrUX MpPH aHalIu3€ pe3yJbTaTOB
JIEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTUOKH.

B mporiecce MOCTMKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOSHHS MPOTPAMMBI T10
¢uszuke IS YpOBHS CpeAHEro oOmero ooOpa3oBaHus y  OOydaroniuxcs

COBEPIIEHCTBYETCS AMOIIMOHAJIbHBIN UHTEIJIEKT, MpeAnoararonmii
c(hOpMHPOBAHHOCTD:
e CaMOCO3HAHHUSA,  BKJIIOYAIOMIETO  CHOCOOHOCTh  MOHMMATh  CBOE

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

CaMOpETyJTUPOBAHMS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IOBEJCHHE, CIIOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM W3MEHEHHUSIM U TMPOSIBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIONIEH CTPEMIICHUE K IOCTHXKEHHIO 1IEeTH
U YCIIeXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJS U3
CBOUX BO3MOKHOCTEH;

OMIIATUHU, BKIIOYAIOMIEH CIMOCOOHOCTh TMOHUMATh SMOIMOHAIBHOE
COCTOSIHUE JAPYTHX, YUYUTHIBATH €r0 TpPHU OCYIIECTBICHUHM OOIICHUS,
CIIOCOOHOCTH K COYYBCTBHUIO M COTIEPEKUBAHUIO;

COIMANIBHBIX ~ HABBIKOB, BKIIOYAIOIIMX CIHOCOOHOCTh  BBICTPAWBATh
OTHONICHUS C APYTMMH JIOJbMHU, 3a00TUTHCSA, TPOSBIATH WHTEpPEC U
paspeniaTh KOH(JIUKTHI.

INPEAMETHBIE PE3VYJIbTATDI



K konmy oOyuenust B 10 knacce npenMeTHbIE pPe3yibTaThl Ha YIrIyOJEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOUTUXCS YMEHUM:

MOHUMATh POJb (PU3HKK B  SKOHOMHYECKON, TEXHOJIOTUYECKOM,
HKOJIOTHYECKOM, COLMAJIBHOM M ATHYECKOM cdepax JesTenbHOCTH
YeJIoBeKa, pOJib U MECTO (PU3UKU B COBPEMEHHOM Hay4YHON KapTUHE MUPA,
3HAUEHUE OIHUCATEIbHOM, CHUCTEMATU3UPYIOUIeH, OOBICHUTENbHON U
NPOTHOCTUYECKOW  (GYHKIUN  Qu3MuecKkol Teopuu —  MEXaHHKH,
MOJICKYJISIPHOM (PUBMKHA U TEPMOJUHAMHKHU, POJIb (PUBHUECKON TEOpUH B
dbopMupoBaHUU MPEACTABICHUN 0 PU3NUECKON KapTUHE MUDPA;

pa3nuyath YCJIOBUS TNPUMEHUMOCTH Mojeied (U3MYECKHX Tel U
npoueccoB (sBJIEHUN): HHepLUHalbHAsg cHCTeMa OTCYETa, abOCOJIIOTHO
TBEPAOE TEJIO, MaTepuajgbHas TO4YKa, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJIHOE TMajieHue, aOCOJIIOTHO ympyras jaedopmariusi, aOCOIIOTHO
yIpyroe u abCOJIIOTHO HEYNPYroe CTOJIKHOBEHHUS, MOJIEIH Ta3a, )KUIKOCTU
U TBEPAOIOo (KpUCTAJUIMUECKOT0) Tella, WAeaJbHbIi ra3, TOUYCUHBIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE TOJIE;

paznuyath ycJOBHS (TpaHUIBI, 00JaCTH) MPUMEHUMOCTH (U3UUIECKHUX
3aKOHOB, TTOHUMATh BCEOOIIUN XapakTep (QyHIaMEHTaIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh UCMOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAMM3UPOBATh M OOBACHATH MEXAaHMUECKHE TMPOLECCHl U SBIICHUA,
UCIIOJIb3YSl OCHOBHBIE IMOJIOKEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBM)KCHHsS, (OPMYJIbl KMHEMAaTHUKH PaBHOYCKOPEHHOTO
JIBUKEHUS, TpeoOpa3oBaHusi ['anmuiess aiisi CKOPOCTH U TEPEMEIICHUS,
3akoHbl HbIOTOHA, TpPUHUUN  OTHOCUTENBHOCTHM ['anuies, 3akoH
BCEMHUPHOTO TATOTEHUS, 3aKOHBI COXPAHEHUS UMITYJIbCAa U MEXaHHYECKOMN
SHEPTUH, CBSI3b PA0OTHI CHJIBI C M3MEHEHHEM MEXaHUYECKOW SHEPTHH,
yCIOBHUSl pAaBHOBECUsT TBEPAOro Tena), MPU HTOM HUCIOJIb30BATH
MaTeMaTH4IECKOe BBIPA)KECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
NIPUMEHUMOCTU (PU3NYECKUX 3aKOHOB: TIpeoOpa3oBanuil ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHHS UMIIYJbCa U
MEXaHMUYECKOW SHEPTUH, 3aKOHA BCEMUPHOIO TSATOTEHUS;

aHAJM3UPOBATH U OOBSICHATH TEIUIOBBIE MPOLECCHl U ABICHUS, UCIOJb3YS
ocHoBHble monokeHuss MKT wu 3akoHBI MOJEKYIsIpHOW (QU3MKK U
TEPMOJAMHAMUKHU (CBSI3b JIABJICHUS MJACAJIBHOTO Ta3a Cco CpeaHei
KMHETUYECKOM SHEPrUeM TEIUIOBOrO ABHMXKEHUS M KOHILIEHTPAUHMEH €ro
MOJIEKYJI, CBA3b TEMIIEPATYpPhl BEIIECTBA CO CPEOHEW KUHETHYECKOU
SHEPryeu TEIJIOBOTO JIBUKEHUS €r0 YacTHIl, CBS3b JABJICHUS HUJICATBHOIO
raza C KOHIEHTpaUWEHd MOJIEKYJ M €ro TeMIEpaTypor, ypaBHEHHE
MenpneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOAWHAMUKH, 3aKOH



COXpPaHEHMSI PHEPIHM B TEIJIOBBIX MPOIECCaX), IPU ITOM HUCIOIL30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCHOBUS
MPUMEHUMOCTH ypaBHeHUs1 MeHeneeBa—Knaneipona;

aQHAJTU3UPOBATh W OOBSACHITH DJICKTPUUECKUE SIBICHUS, WCHOJb3Ys
OCHOBHBIC TIOJIOKEHUSI U 3aKOHBI JICKTPOJAMHAMUKHU (3aKOH COXpPaHCHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MOTEHIMAJIBHOCTh
AJIEKTPOCTATUYECKOTO TOJIA, MNPUHUUN CYNEPHO3UIUUA DSICKTPUUECKUX
MOJIEH, MPU 3TOM YKa3blBasg yCJIOBUS NPUMEHUMOCTH 3akoHa KyroHa, a
TaKX€ MPAKTUUECKHM BaKHBIE COOTHONIEHHMS: 3aKOHbI Oma sl ydacTka
Henu U JJIsl 3aMKHYTOM SJIEKTPUUYECKOM uenu, 3akoH J[xoyns—JIeHna,
npaswia Kupxroda, 3akonsl @apazaes A 31€KTPOIN3a);

OMHUCHIBATh (PU3UUECKUE TPOIECChl W SIBJICHUS, HMCIOJIb3YS BEJIUYWHBIL:
NepeMENIEHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC T€Jla U CUCTEMBI T, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTEHIMAJbHAsl JHEpPrus, KUHETUYECKas
DHEPrusi, MEeXaHW4yecKasi HHeprusi, pabora CWIbI, IEHTPOCTPEMHUTEIBLHOE
YCKOPEHHME, CHUJIa TSIKECTH, CUJia YNPYrOCTH, CHJIa TPEHMS, MOIIHOCTD,
SHEPrusl B3aMMOJCUCTBUA Tena ¢ 3emuéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi gedopMmanu MPYKUHBL, KOJIMYECTBO TEIUIOTHI,
abcomioTHas TeMIiepaTypa Tena, paboTa B TEPMOAMHAMHUKE, BHYTPEHHSS
SHEPrus WACATBHOTO OJHOATOMHOTO rasa, paboTa UACAIbHOIO rasa,
OTHOCHUTENIbHASl BIAXHOCTh Bo3nyxa, KIIJ| wuaeanbHOro TEmIOBOrO
NBUTATENS; DJIEKTPUUECKOE TOJIE, HAMPSIKEHHOCTD ANEKTPUUYECKOro MO,
HAIpsOKEHHOCTh MOJs TOYEYHOrO 3apsiia WIM 3apsyKeHHOro Iiapa B
BaKyyM€ U B JHUDJIEKTPUKE, MOTEHUHMAN 3JIEKTPOCTATUYECKOTO IOJIS,
pa3HOCTh  MOTEHLMAJIOB, BJIEKTPOABWKYIIAs  Cujia, CWIa  TOKa,
HaIpSKEHWE, MOIIHOCTh TOKA, JJIEKTPUYECKAs] EMKOCTh ILIOCKOTO
KOHJIEHCATOpa, CONPOTUBJIECHHUE Y4YacTKa LEMU C IOCIEHOBATEIbHBIM U
NapaJuIEIbHBIM COCIUHEHUEM PE3UCTOPOB, IHEPTUS IEKTPUUECKOTO MO
KOHJICHCATOpa;

OOBSCHATH  OCOOCHHOCTH  TPOTEKAaHUsA  (PU3WYECKUX  SBIICHUM:
MEXaHMYECKOE JIBMIKCHHWE, TEIUIOBOE JBWKCHUE YaCTUL[ BEIIECTBA,
TEIJIOBOE pPaBHOBECHE, OPOYHOBCKOE JBIKCHHE, Mu(dy3us, ucrapeHue,
KUIIEHUE U KOHJCHCAWs, IUIABJICHUE U KPUCTAJUIN3ALUs, HAITPABIECHHOCTD
TEIUIONEPEIaut, SJEKTPU3ALHNS TEJ, SKBUIIOTEHUUAIBHOCTh TOBEPXHOCTH
3apsKEHHOT O MMPOBOJIHUKA;

IPOBOJUTH UCCIIETOBAHIE 3aBUCUMOCTH OJTHON (PH3NYECKON BETUUYUHBI OT
OpYrol €  HCIOJb30BAHMEM  MOPSIMBIX  M3MEPEHUU, NOpPU  I3TOM
KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHUPOBATh PE3YIbTaThl MOJYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEIWYMH B BHUAE TIpapuUKOB € Y4ETOM



aOCOJIOTHBIX MOTPEITHOCTEH U3MEPEHUH, IeNaTh BBIBOJIBI IO pe3ybTaTaM
HCCJICIOBAHMSI;

MPOBOJUThL KOCBEHHBIC H3MEPCHHsSI (U3UYECCKUX BEJIMYMH, TMPH ITOM
BBIOMpATh ONTHMAJBHBI METOJ W3MEpPEHWUs, OICHUBATH aOCOIIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSAMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJMUTH OIBITHI IO MPOBEPKE MPEITI0KECHHOW TUIIOTE3bI: TUIAHUPOBATH
AKCIIEPUMEHT, COOMPATH IKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAJTU3UPOBATH
MIOJIYYCHHBIE PE3YJbTaThl W JCNaTh BBIBOJ O CTaTyce MPEIIOKCHHOU
TUTIOTE3HI;

coOJro1aTh TpaBMiIa 0E30MMaCHOTO TPY/a MPH MPOBEACHUHM HCCIICIOBAHUN
B paMKax y4eOHOTO DOSKCIEpPUMEHTa, TMpakTHKymMa W  y4eOHO-
UCCIICIOBATEILCKOH W TIPOSKTHOW JEATEIBbHOCTH C WCIIOJIb30BAaHUEM
U3MEPUTEIBHBIX YCTPOICTB U 1a0OPATOPHOTO 000PYI0BaHMS;

pemiath pacy€THBIC 3aJa4d C SBHO 3aJaHHOM W HESIBHO 3aJIaHHOH
¢u3HUecKol MOJIEIbI0: Ha OCHOBAaHWW aHAJIM3a YCIIOBHUS OOOCHOBBIBATH
BbIOOp (usuueckoil Mojaenu, OTBeuaroleld TpeOOBaHUAM  3ajayw,
NPUMCHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
¢u3nUecknuX TEOpUN TMpU MCIOIB30BAHMM MAaTEMAaTUYECKUX METO0B
pelIeH s 3a/1a4, MPOBOJUThH PACUETHl HA OCHOBAHUU MMEIOIIUXCS JaHHBIX,
aHAM3UPOBATH PE3YNbTaThl M KOPPEKTUPOBATH METOJIbI DEIICHUS C
y4€TOM TIOJTyYEHHBIX PE3YyJIbTaTOB;

pemiath KadyecTBEHHbIC 3ajaud, TpeOylolue NpUMEHEHHUs 3HAaHUU U3
Pa3HBIX pa3eNoB Kypca GU3MKH, a TaK)Ke UHTETPAlMK 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
IPUHIIMIIOB paOOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJIOTHYECKUX MPOIIECCOB;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHUCKUX U 3apyOC)KHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKW, B OOBSICHEHHE MPOIIECCOB OKPY’KAIOIIETO
MUpa, B pa3BUTHE TEXHUKH M TEXHOJIOTHIA;

aHATM3UPOBATH M OIICHUBATH MOCJEACTBUS OBITOBOM U MPOU3BOICTBEHHON
JESTETHPHOCTH YEJIOBEKa, CBS3aHHOW C (DU3UYECKUMHU TIPOIECCAMH, C
MO3UIUH PKOJIOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PAIMOHATIBHOM
IPUPOJIOIOIH30BAHNHN, a4 TAK)KE PAa3yMHOM HCITOJIb30BAaHUHU JOCTKEHUN
HAyKd W TEXHOJOTHUH IS JaJbHEHIIETO pa3BUTUS YEIOBEYECKOTO
o01IecTBa;



MPUMEHATh pa3iudHble CrOCOObI padOThl ¢ MHpOpMALMEH (PU3UUECKOrOo
colepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TEXHOJOTUH, IPH 3TOM MCIOJB30BATH COBPEMEHHbIE HH(POPMALMOHHBIE
TEXHOJOTUU JJI1 TIOMCKa, MepepabOTKU W NPEIbsABICHUS YydyeOHOU u
HAYYHO-TIONMYJISIPHON MH(POPMALIMH, CTPYKTYPUPOBAHUS U UHTEPIpPETALUN
uH(bOpMALMK, TOJYYEHHOW M3 Pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHANIM3UPOBATH  MOJIy4aeMylo  HWHGOpMAmUI0O M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA MHPOpPMALIUK;

POSIBIIATH OpraHu3alMOHHbIE U M03HABaTEJIbHBIC YMEHUS
CaMOCTOSATEJILHOTO ~ MPUOOPETeHHs  HOBBIX 3HAHUKW B Ipolecce
BBIMIOJTHEHUS IPOCKTHBIX U y4eOHO-HCCIE0BATENIBCKUX padoT;

paboTaTh B TpyNIE C HUCIOJIHEHHEM pAa3IUYHbIX COLMAJIBHBIX PpOJeH,
IUTAHUPOBATH PA0OTy TPYIIIbI, PAlMOHAIBHO PACIPENEIATh AEATEIbHOCTD
B HECTaHJAPTHBIX CHUTYaIUsX, aJIEKBaTHO OLIEHMBATh BKJIAJ KaXIOTo W3
YYaCTHUKOB I'PYTIIIBI B PEIICHHE pacCMaTpUBAaEMOM IPOOIEMBbI;

NPOSIBIIATh MOTHBALIMIO K Oynymieil mpopecCuoHanIbHON eATeTbHOCTH 10
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xonmy oOydenuss B 11 knacce mpeaMeTHble pe3yJbTaThbl Ha YTIIyOJIEHHOM
YpPOBHE JIOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

NOHMMATh pOJib (PU3UKK B  OSKOHOMHUYECKOH, TEXHOJOTHMYECKOM,
COLIMAJILHON M 3TUYECKOHN cepax AEsITeIIbHOCTH YeJIOBEKa, POJIb U MECTO
bU3UKM B COBPEMEHHOW HAay4yHOH KapTWHE MHpa, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICATCIIbHOCTH YEJIOBEKAa M  JAJIbHEWIIEM HAY4YHO-
TEXHHUYECKOM Pa3BUTHUH, 3HAYCHUE OMUCATEIHHOM, CUCTEMATU3UPYIOIICH,
OOBSICHUTEILHON M TPOTHOCTUYECKOW (GYHKIUN (U3UUECKOW TEOPUU —
ANEKTPOJANHAMUKY, CHEUUATbHOW TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
busuku, ponb GuU3NUEecKo TEOpUH B (POPMUPOBAHUHU TPEICTABICHUN O
duznueckor KapTUHE MHUPA, MECTO (PU3NUECKOW KapTHHBI MUpa B 00IIEM
PSly COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHUN O IPUPOJE;
paznuyaTh YCJIOBHS TNPUMEHHMOCTH MoOjeleld (U3UYEeCKUX Tel W
IPOLIECCOB  (ABJIEHUM): OJHOPOJHOE DIIEKTPUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJIsl, TApMOHUYECKHUE KOJIeOaHUsI, MAaTEMaTHIECKIUH MasTHUK,
UCATbHBI TIPYKUHHBIN MasTHUK, TAPMOHUYECKHE BOJIHBI, WJCATHHBIN
Kosie0aTebHBIN KOHTYpP, TOHKAS JIMH3a, MOJIeTIel aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJICJIIN CBETA;

paszinyath yCJIOBHUS (CpaHULbI, 00JacTH) MNPUMEHUMOCTH (PU3UUYECKHUX
3aKOHOB, MOHMMAaTh BCEOOIIMI xapakTep (yHAAMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTb UCTOJIb30BAHUS YaCTHBIX 3aKOHOB;



aHAIIM3UPOBATh M OOBSICHATH AIEKTPOMATHUTHBIC MPOILECCH U SBICHUS,
UCTIONB3YySl OCHOBHBIE TMIOJIOKEHHS M 3aKOHBI JJIEKTPOJWHAMHUKUA U
CHeUUalbHOW  TEOPUUM  OTHOCHUTEIBHOCTHM  (3aKOH  COXpaHEHUus
ANEKTPUYECKOro 3apsaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AJEKTPOMArHUTHOW  WHAYKUMM, npaBwio Jlenma, cBa3p  DJ/IC
CAaMOMHAYKIIMM B DJJIEMEHTE DJJEKTPUYECKOM IeMM CO CKOPOCTBIO
U3MEHEHUS  CHJIBl  TOKAa,  TMOCTYJaThl  CIEUUATbHOW  TEOPUU
OTHOCHUTEJIbHOCTH DUHIIITEHHA);

aHAIIM3UPOBATh M OOBICHITH KBAHTOBBIC TIPOIECCHI U SIBIICHUS, UCTIONB3YS
MOJIOKEHUSI ~ KBAaHTOBOW  ¢u3uku  (ypaBHeHHE  DWHINTEHHa A
dororddexra, mepBbli u BTOpod moctynatel bopa, npuHIUMD
COOTHOILIEHUS HeonpeaenénHocteil ['eiizenOepra, 3aKOHBI COXpaHEHUs
3apsiIOBOTO U MAacCOBOTO YHCENl M DHEPTHH B SIICPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacmaja);

ONUCHIBaTh (DPU3MYECKHE MPOIECCHl M SBIICHUS, WCIONB3YysS BEIMYUHBI:
HANPsDKEHHOCTD AJIEKTPUYECKOTO MOJIsl, MOTEHIHAN JIEKTPOCTaTUYECKOTO
NOJIsi, Pa3HOCTh TOTCHIIMANOB, JJICKTPOABIDKYINAS CHUJIA, WHIYKIUSI
MarHUTHOTO TIOJII, MAarHUTHBIM TMOTOK, cuiia AMrepa, UHIYKTHUBHOCTbD,
ANEKTPOABMKYIAS CHJIAa CAMOWHIYKIMU, DHEPrUsi MAarHUTHOTO TIOJIS
NPOBOAHMKA C TOKOM, PEISTUBUCTCKUM HMITYJIbC, TOJHAS JHEPrusi,
SHEPrus TOKOsI CBOOOJHOW 4YAaCTHUIBl, DHEPrusi U UMIYJIbC (HOTOHA,
MacCOBO€ YUCJIO U 3apAll A1ipa, SHEPTHsl CBSI3U S]1pa;

OOBSICHATh  OCOOCHHOCTH  TpOTEeKaHWUs  (U3WYECKUX  SIBJICHUM:
ANIEKTPOMArHUTHasI MHIYKIUS, CAMOMHAYKITUS, PE30HAHC, MHTephEepeHITns
BOJIH, Audpakuus, JUCHEPCHs, TIOJHOE BHYTPEHHEE OTPaKeHHE,
dotoanekTpuueckuii 3pdext (dotodrdderr), ampda- u Oera-pacraibl
anep, raMMa-u3lydeHHue sinep, (pu3ndeckue MPHUHIUIBI CHEKTPATILHOTO
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 XapaKTEPUCTUKHU;

NPUMEHSTh OCHOBOIIOJATAIOIINE ACTPOHOMHYECKHE TOHSTHS, TCOPUU U
3aKOHBl JJII aHanmm3a ©  OOBACHEHHWS  (PU3WYECKUX  IPOIIECCOB,
IPOUCXOJIANIUX B 3BE37aX, B 3BE3MHBIX CHCTEMax, B MEKTaTaKTUUECKOU
cpelie; NBUKEHHS HeOECHBIX TeJl, DBOJIIOIINM 3BE3 U BeeneHHoi;
NPOBOAUTh HCCIEAOBAaHUE 3aBHUCHUMOCTEH (U3MYECKUX BEIMYUH C
WCIIOJIb30BAaHUEM TIPSIMBIX HW3MEPEHWUH, TPH OTOM KOHCTPYHUPOBATH
YCTaHOBKY, (DUKCHUPOBATh PE3YyIbTaThl MOJYYCHHOW 3aBUCHUMOCTH



(¢u3nUecKUX BEJIMYMH B BHJE TpapuUKOB C YYETOM aOCOJIIOTHBIX
MOTPEIIHOCTE  M3MEpPEeHWH, JenaTh  BBIBOABI 1O  pe3yjibTaTaMm
WCCIICIOBaHMS;

MPOBOJUTHh KOCBEHHBIE H3MEpEHUs (U3UUECKUX BEIUYUH, MPU ITOM
BBIOMPATh ONTUMATBHBIA METOJ] M3MEPEHHsI, OLIEHWBATH a0COIIOTHBIE U
OTHOCHUTEJbHBIC TTOTPEITHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
MPOBOJIUTH OMBITHI MO MPOBEPKE MPEJIOKEHHON THIIOTE3bI: MIIAHUPOBATH
AKCIIEPUMEHT, COOUpaTh HKCIIEPUMEHTATBHYIO YCTaHOBKY, aHAIM3UPOBAThH
NOJyYeHHBIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NpPEIOKCHHON
THITOTE3BI;

OIKCHIBATh METO/IbI TIOTYUYCHHS] HAYYHBIX aCTPOHOMHYECKUX 3HAHU;
coOMroIaTh TpaBmiia 0E€30MacHOTO TPy/la MpU MPOBEACHUH HCCIIeOBAHUN
B pamMKax ydueOHOro OKCIepUMEHTa, NpPaKTHKymMa ©  y4eOHO-
MCCIIEJIOBATEILCKOM M TPOSKTHON JIEATEIBHOCTH C HWCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOICTB U J1a0OPATOPHOTO 00OPYI0BaAHMS;

pemars pacuy€THbIE 3aJaddl C SIBHO 3aJaHHOW M HESBHO 3aJlaHHOW
¢u3ndeckoii MOJENBI0: Ha OCHOBAaHWM aHalHW3a YCJIOBHS BBIOMPATH
(¢u3nyeckue MoOJEIM, OTBEYANOLIUE TPEOOBAaHUSAM 3aJaud, MPUMEHSTH
(opMyJIbl, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3MUYECKUX TEOpHil
OpY  HCIOJIb30BAHMM MaTEMaTHYEeCKMX METOJO0B pEIIeHus 3ajad,
IPOBOJIUTH PacYETHl HA OCHOBAHUM HMMEIOLUXCS JaHHBIX, AaHAJIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATh METOJbI PELICHUS C YIETOM MOJYyUYEHHBIX
pe3yJbTaTOB;

pelaTte KaueCTBEHHbIE 3aJauyd, TpeOylollue NPUMEHEHUs 3HAHUH U3
pa3HBIX pa3/esioB Kypca (pU3UKH, a TaKKEe MHTETpallMyi 3HAaHUN U3 JPYTuX
IOPEIMETOB E€CTECTBEHHO-HAYYHOI'O IIMKJIA: BBICTPAUBATh JIOTUYECKYIO
LIEMOYKY pacCy>KICHHUM ¢ OMOPON Ha U3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH
U GU3HYECKHE SBICHUS;

UCTOJIb30BaTh TEOPETUUYECKHE 3HAHMUA JUIsI OOBSICHEHHS OCHOBHBIX
OPUHIUIIOB pabOThl U3MEPHUTEIBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOHCTB
¥ TEXHOJIOTHYECKHUX MPOLECCOB;

OPUBOANTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpAa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHII;

aHaJIM3UPOBATh M OLIEHUBATH MOCIIEJCTBUS OBITOBON M MPOU3BOACTBEHHOMN
JESTeIbHOCTH YeNIOBeKa, CBS3aHHON ¢ (PU3MUEeCKMMH MpoLeccaMu, C
MO3UIINH 3KOJOTHIECKON O€30MacHOCTH, MPEACTABICHUHA O PallMOHAIBHOM
MPUPOJIOTIONB30BAaHIH, a TAK)KE€ Pa3yMHOM HCIOJIb30BAaHUM JTOCTHXKEHUUN



HAYKA W TEXHOJOIMU JUIi JAJbHEHIIETO Pa3BUTUSA YEIOBEUYECKOTO
o011IecTBa;

MPUMEHSATh Pa3iuyHble CIOCOObI paboThl ¢ MHpOpMALHMEH (PU3NUECKOrO
COJICpKaHMsI C HCIOJIb30BAaHUEM COBPEMEHHBIX HH(GOPMAIMOHHBIX
TEXHOJIOTUH, TIPU 3TOM MCHOJb30BaTh COBPEMEHHBbIE HHGOPMAIMOHHBIE
TEXHOJIOTUU ISl TOWCKa, MEepepaOOTKH W MPeabsBICHUS YuyeOHOH U
HAYy4HO-TIOMYJISIPHOW HH(pOPMAIUU, CTPYKTYPUPOBAHUS U UHTEPIPETAIIUU
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 IMO3HaBaTEJIbHBIC yMEHHUSI
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsST HOBBIX 3HAHUW B  Tpollecce
BBITIOJIHEHUS POCKTHBIX U yUeOHO-UCCIIEI0BATEIbCKUX padoT;

paboTaTh B TPYIINIE C HWCIOJHEHUEM Pa3JIUYHBIX COIMATIBHBIX POJICH,
IJIAHUPOBATh PAOOTY TPYIIIBI, PAIMOHAIBLHO PACTIPEACISITh JACATEILHOCTh
B HECTAHJIAPTHBIX CUTYyaIlUAX, aJeKBATHO OIICHWBATh BKJIQJ KaXJOTO W3
YYaCTHUKOB IPYMIBI B PEIICHUE PacCMaTPUBAEMOM IPOOIEMBI;

IPOSIBJIATh MOTUBAIMIO K Oyayiel mpodecCHOHabHON ASSTEILHOCTH 110
CIIEUATIBHOCTAM (PU3UKO-TEXHUUYECKOTO TTPOQUIIS.
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4.3 TR B pasMTHEIX cpefax 6 https://m.edso0.ru/f16b68d7
Hroro mo pazgeny 54
Pa3znen 5. DUBNYECKHUN MPAKTUKYM
. bubnuotexa [JOK
>1 DuSIICCKHI MPAKTHRYM 16 16 https://m.eds00.ru/f16b68d7
Hroro mo pazgeny 16
bu6mmoreka [IOK
Peseparioe Bpens 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16



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

11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
bubmmoreka [{OK
11 Marmuthoe niose 14 https://m.edsoo.ru/39859¢f1
bu6moreka [IOK
12 IICKTPOMATHHTHAS HHAYKIHS 13 1 https://m.eds00.ru/39859¢f1
Hroro mo pazgeny 27
Pa3nen 2. KOJIEBAHUS U BOJIHBI
bu6mmoreka [IOK
2.1 MexaHnudeckue KojieOaHus 10 httos://m. edso0.ru/39859ef1
bu6mmoreka [IOK
2.2 DNeKTpOMarHuTHBIE KOJICOaHMs 15 httos://m.edsoo.ru/39859ef1
53 MexaHW4ecKUe U JIEKTPOMArHuTHHIC 10 1 bubnuoreka [JOK
' BOJIHEI https://m.edso0.ru/39859¢ef1
bu6mmoreka [JOK
24 Onrika 25 1 https://m.edso0.ru/39859¢f1
Utoro no pazneny 60
Pa3zaen 3. OCHOBBI CHELIMAJIBHOM TEOPUU OTHOCUTEJBbHOCTH
bu6mmoreka [JOK
31 Octosst CTO ° 1 https://m.edsoo.ru/39859¢f1
Wtoro mo pazneny 5



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

Pa3zgen 4. KBAHTOBAS ®U3UKA

4.1 KopryckynsapHO-BOJIHOBON AyalIn3M 15 bubmorexa OK
) PIyCKYIAp y https://m.eds00.ru/39859¢ef1
bubmmoreka [{OK
4.2 Pusnka atoma S https://m.edso0.ru/39859¢ef1
43 @du3MKa aTOMHOTO $/1pa U 3JIEMEHTapPHBIX 5 bubnuorexa [JOK
' YaCTHIL https://m.edso00.ru/39859ef1
Wroro mo pazueny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK
5.1 DneMEeHTBl aCTPOHOMHUU U acTPOPU3UKU 12 https://m.edso0.ru/39859¢f1
Hroro mo pazgeny 12
Paznen 6. PU3HUYECKHAIN MPAKTUKYM
. bu6mmoreka [IOK
6.1 DH3HHCCKHT MPAKTHKYM 16 16 https://m.edsoo.ru/39859¢ef1
Hroro mo pazgeny 16
Pazgen 7. OBOBIIAIOIIEE IOBTOPEHHUE
CucreMaruzanys 1 00o01eHe
MIPEIMETHOTO COJECPKAHUS U OMbITa bubnnoreka [JOK
7.1 R 15
NESATETBHOCTH, PUOOPETEHHOTO TIPH https://m.edso0.ru/39859ef1
n3yueHuu kypca ¢pusuku 10 — 11 knaccos
Utoro no pazneny 15
bu6mmoreka [JOK
PesepBHOE Bpems 10 https://m.edso0.ru/39859ef1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
No KosmnyecTBo yacos
Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoThI padoThI

®dusnka — pyHIaMeHTaIbHas HayKa O IPUPOIE
Hayunplit MeTOT MO3HAHUS U METO/IbI UCCIIEIOBAHUS (PU3MUECKHUX SBJIICHUM

3 DKCHEPUMEHT U TEOPHs B MpoIlecce Mo3HaHus mpupoasl. Habmonenne u 1
9KCIIEPUMEHT B PU3UKE
CriocoObl n3Mepenust GU3NYECKUX BETUUHH

5 AOCOTFOTHAsI 1 OTHOCUTEIbHAS MTOTPEITHOCTH U3MEPEHH I (PU3UIECKUX BEIIMYNH

6 MonenupoBanue B ¢pusuke. Posib u mecto ¢pusnku B popMHUpOBaHUN COBPEMEHHOMN 1
HAay4YHOM KapTUHBI MUPA, B IPAKTUYECKON NESITEILHOCTH JIIOACH

7 Mexanunueckoe apumxenue. Cucrema orcyera. OTHOCUTENBHOCTh MEXAaHUYECKOTO 1
neuxkeHus. [Ipsimas u oOpatHas 3ajaul MEXaHUKH

8 Pannyc-BexTop maTeprallbHOM TOUKH, €r0 MPOEKIMH HAa OCU KOOPIMHAT. 1
Tpaekropus. [lepememienne. Ckopocth. MIX npoekium Ha 0CU KOOpAUHAT

9 PaBHOMepHOE npsamonuHeliHoe nBwxkeHue. ['paduyeckoe onucanre paBHOMEPHOTO 1
MPSMOJIMHENHOTO ABUKEHUS

10 CroxeHue nepeMeleHnii 1 ckopocteil. Pelienue 3ana4 1

1 HepaBHomMepHoe nBmxeHne. MrooBeHHas CKOpocTb. Y ckopenue. [IpsmonuneitHoe 1
JBUKEHUE C TOCTOSIHHBIM YCKOPEHUEM

12 I'padmyeckoe onucanue NPSIMOIUHEHHOTO ABUKEHUS C IOCTOSTHHBIM YCKOPEHHEM 1

13 CBoOoiHOE MazieHne. Y CKopeHrne CBOOOHOTO NaieHus. 3aBUCUMOCTh KOOPAWHAT, 1
CKOPOCTH, YCKOPEHUS OT BpEMEHH U UX rpauku

14 JIBM>KeHue Tena, OpOIIEHHOTO MOJT YTJIOM K TOPU30HTY 1




KpuBosmmHeliHoe nBuxkeHue. J[BUKEHHE 110 OKPYKHOCTH. YTJIOBas U JIMHEWHAs

15 ckopocTs. [lepuon u yactora. LIeHTpOCTpEMUTENBHOE U IIOJIHOE YCKOPEHUE

16 KonTtponsnas padora no teme "KunemaTnka"

17 [IepBbiit 3ak0H Hprotona. MHepuuansabie cucteMsl oTcuéra. IIpuHnun
oTHOocuTenbHOCTH ["anuies. HennepuuaneHble cucTeMbl OTCUETa

18 Cuna. PaBHonelicTBytomas cuna. Bropoit 3akon Hetorona. Macca

19 B3anmonerictue ten. Tperuit 3akoH HeroTona

20 [Ipunnun cynepno3unuu cuil. Pemenne 3aau Ha npuMeHeHue 3akoHoB HploToHa

21 3aKO0H BCEMHPHOTO TATOTEHUS. DKBUBAJIEHTHOCTh I'PaBUTALIMOHHON U HHEPTHOU
Macchl

22 Cuna TsOKeCTH U yCKOpeHHe CBOOOHOTO TMaICHUS

93 JIBuKkeHre HeOECHBIX TeN U UX UCKYCCTBEHHBIX CIIYTHUKOB. [lepBast kocMuueckas
ckopocTb. 3akoHbl Kernepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena

o5 Cuna tpenus. [Ipupoaa u Bunbl cui TpeHus. [[BHkeHue B )KUIKOCTH U Ta3e C
Y4ETOM CHJIbI COIPOTUBIICHUSI CPEJIbI

26 Hasnenue. ['mapocrarndeckoe napienue. Cuiia Apxumena

97 Ab6comotHo TBepzoe Teino. [locTynarensHoe U BpamiarenbHOe ABHKEHHUE TBEPIOTO
Tena

28 MoMeHT cuiibl OTHOCUTENBHO OCH BpatieHus. [lnedo cubl

29 CrnosxeHue cull, IPUIOKEHHBIX K TBepOoMY Teny. LleHTp TskecTu Tena. Y cioBus
paBHOBECHS TBEpJOro Teia. Buubsl paBHOBECHS

30 Pemtenue 3amay

31 KonTtponsHas padora no Teme "/Ilunamuka. Ctatuka TBEpOro Tena'

39 NMnynec MmaTepuanbHOW TOUKH, CUCTEMBI MaTEpUANIbHBIX To4eK. L{eHTp Macc
CHUCTEMBI MaTEpUaJIbHBIX TOUEK. TeopeMa 0 JBUKEHUH LIEHTPA Macc

33 WMiynec cHIIBI M U3MEHEHHME UMITYJIbCA TEJla. 3AKOH COXPAaHEHUS UMITYJIbCA.




PeakTuBHOE NBUXKEHHUE

MoMeHT uMIrysibca MaTepUaIbHOM TOUKH. [IpencraBinenue o COXpaHEeHM MOMEHTA

34 HMITYJIbCa B IICHTPATBHBIX ITOJISIX 1

35 Pemenue 3amau 1

36 PaGota cuibl Ha MaJloM 1 Ha KOHEYHOM TiepemenneHuu. [ padpuueckoe 1
MpeJICTaBICHUE PAOOTHI CHITBl. MOIITHOCTH CHUTBI

37 Kunernueckas sneprus. Teopema 00 U3MEHEHUHN KMHETUYECKOM SHEprun 1
MaTepUaabHON TOUKH

38 [TorenumanpHbIe ¥ HEMOTEHIMAIbHBIE CUIIbI. [loTeHManbHas sHeprus. Bropas 1
KOCMHUYECKasi CKOPOCTh
Tperbst kKocMudeckast CKOpocTh. CBsI3b paOOTHI HEIMTOTEHITMATBHBIX CHIT C

39 M3MCHCHHEM MEXaHWYECKOUM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAHCHHUS 1
MEXaHUYECKON IHEPTUN

40 Yrpyrue u Heynpyrue CTOJIKHOBEHHS. Y paBHeHUE bepHymm 11 uaeanbHOU 1
KUIKOCTH

41 KonTtponbHas padoTa o TeMe "3aKoHBI COXpaHEHHUS B MEXaHUKe" 1

42 Pa3BuTue npenacraBieHuit o mpupoie TermioTel. OcHOBHbIE MO0xeHuss MKT. 1
Juddysus. BpoyHoBckoe nBrkeHne

43 Crpoenue ra3000pa3HbIX, )KUIKUX U TBEPIbIX Te. XapaKkTep ABUKEHUS U 1
B3aMMO/ICHCTBUS YaCTHUI] BEIIeCTBa

44 Macca u pazmepsl MoJiekyn (atomoB). KonudectBo BemiectBa. [locrosiHHas 1
ABoraapo

45 Temnepatypa. TemnoBoe paBaoBecue. [1lkana [enbcus 1

46 Pemenue 3amay 1

47 W neanpuerii ra3. I'a3oBbIe 3aKOHBI 1

48 VpaBuenue Menneneea-Knanelipona. Pemenue 3agau 1

49 AbcomoTHas TeMieparypa. 3akoH JlanbToHa 1




50 H3omporieccel B n1eabHOM ras3e ¢ NOCTOSTHHBIM KOJIMYECTBOM BEILIECTBA 1

ol I'padmyeckoe npepcTaBIeHNEe H30MPOIIECCOB: U30TEpMa, H30X0pa, n300apa 1

52 OcnoBHoe ypaBaenne MKT 1

53 Pemenwue 3amau 1

54 CBsi3b a0COTIOTHON TEMIIEPATyPhl TEPMOTUHAMUYECKON CUCTEMBI CO CPETHEH 1
KHHETUYECKOM IHEpruei moCTynaTeIbHOTO TEMIOBOTO JIBKEHHS €€ YacTHIl

55 O06o0mmenue u cucreMarusaius 3Hanuii mo teme "Ocuosl MKT"

56 KonTpomsHas padora o Teme "OcHoBsl MKT"
TepmoannamMuueckas cuctema. 3aJlaHue BHEIHUX ycsioBul 11 T/L cuctemsl.

S7 Bremnue u BHyrpennue napamerpsl. [lapamerpst T/l cuctemsl kak cpenHue 1
3HAYCHHS BEJTUYMH, OTTUCHIBAIONINX €€ HA MHKPOCKOTTMYECKOM YPOBHE

58 HyneBoe nauano repmoauHamuku. CamonpounsBosibHas penakcanus T /] cucremsl k 1
TEIMJIOBOMY PaBHOBECHIO

59 Moienp u1eabHOTO Ta3a B TEPMOJAUMHAMUKE. Y CJTIOBHUSI TPUMEHUMOCTH ATOM 1
MoJenu

60 VYpaBuenue MenneneeBa-Knamnelipona v BeIpaKeHUE JJIsI BHYTPEHHEH dYHEPTUH 1

61 BripaxkeHnue At BHyTpeHHEH SHEPTUU OJTHOATOMHOTO UJICAIbHOTO Ta3a. 1
KBazucratnueckre u HECTaTUYECKUE TPOLIECCHI

62 DnemeHTapHas paboTa B TepMOoAMHAMHUKE. Borurcienue paboTel 1o rpaduky 1
nporuecca Ha pV-auarpamMmMe

63 Tennonepenaua kak croco0 u3MeHeHus: BHyTpeHHei suepruu TJ] cucremsr 6e3 1
COBEPIIEHHS padOTHI

64 KouBexk1us, TermmonpoBoAHOCTh, U3ITy4EHUE 1

65 KonundectBo TemnoTel. TemnoéMKoCTh Tena. Y aenbHas U MOJISpHAs TEeIIOEMKOCTH 1
BEI[ECTBA. Y IeNIbHAS TEIJIOTa CTOPaHUs TOIITUBA

66 Pacuér konuyecTBa TEIIOTHI MIPH TEIUIONEpe1ade

67 [Tonsitre 06 aqnabatHom mpouecce. [lepBrlil 3aK0H TePMOIUHAMUKI




KommuecTBo TemnoTs! 1 paboTa Kak Mepbl H3MEHEHUs BHyTpeHHel sHeprun T /1

68
CUCTEMBI

69 BTtopoii 3akoH TepMOAMHAMUKY ISl pABHOBECHBIX M HEPABHOBECHBIX MTPOLIECCOB.
HeobpaTuMocTh IpUPOTHBIX TIPOIIECCOB

70 [Tpuniumer geiictBus TermnoBbix MamuH. KIT{

71 MakcumanbHoe 3Hauenue KII. [ukn Kapuo

72 Pemenue 3amau

73 DKOJIOTHYECKHE aCIEKThI UCI0JIb30BAaHUS TEIJIOBBIX JABUTaTeNel. TermmoBoe
3arpsi3sHEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3agau

75 O60061eHne u cucreMaru3anus 3HaHui o teme "TepmoauHamuka. TemoBsie
MaITuHBI"

76 KonTtponbras padota o teme "Tepmonunamuka. TemmoBbie MammHb"

77 [TapooOpazoBanue u kKoHaeHcanus. Vcmapenue u kumenue. Y aenbHas TeIioTa
napooOpa3oBaHHs
Hacpimenneie u HeHachleHHbIE NTapbl. KauecTBeHHAs 3aBUCUMOCTD INIOTHOCTH U

78 JTABJICHUS HACBIILIEHHOTO Mapa OT TeMIIepaTypbl, UX HE3aBUCUMOCTb OT 00bEMa
HACBIIIEHHOTO Napa. 3aBUCUMOCTb TEMIIEPATypbl KUIIEHUS OT AABJICHUS B
KUJIKOCTH

79 BrnaxxHocth Bo37yxa. AGCOIIOTHAS U OTHOCUTENbHAS BIaKHOCTD

80 Pemtenue 3amay

81 TBépnoe teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOIHS CBOKWCTB
KpUCTAJLIOB

82 [InaBnenue u KpuctaumM3anus. Y aenbHas TerioTa miasieHus. Cyonumanus

83 Hedopmaruu TBEpaOTO Tena. Pactskenue u cxarue. Casur. Moayns FOHra.
[Ipenen ynpyrux aegopmaruit

84 TennoBoe pacmMpeHne KUIKOCTeN U TBEPABIX Tell. AHTAPMOHH3M TEIUIOBBIX




KOJIeOaHUI YacTHlL] BELECTBA

85 [IpeoOpazoBanue 3HepruM B (pa3oBBIX Mepexogax

86 YpaBHEHHE TEIUIOBOTO OamaHca

87 Pemenue 3amau

88 [ToBepxHocTHOE HaTshxeHue. KanniuisipHsle siBiieHus. [{aBieHue noa 1
HCKPUBJICHHON MMOBEPXHOCTHIO kuAKocTH. Dopmyna Jlamtaca

89 O0600611eHre 1 cucTeMaTr3alys 3HaHU| 1o TeMe "ArperaTHble COCTOSHHS 1
BemecTBa. da3oBbie nepexoan"”

90 KonTponsnas paborta o Teme "Arperatnble cocTosiHus BeuectBa. da3oBbie 1
nepexonl"

01 DJIeKTpU3alys Tell U €€ MPOosBICHUA. DIIEKTpUUYECKUil 3apsaa. [[Ba Buaa 1
AIIEKTPUYECKHX 3apsI0B. [IpOBOTHUKH, TUIIIEKTPUKA U TIOTYITPOBO THHKH

92 DneMeHTapHBIN ANEKTPUUECKH 3apsil. 3aKOH COXPAHEHHUS ANEKTPUUYECKOTO 3apsia 1

93 B3aunmoneiictBue 3apsinoB. Todeunsie 3apsaapl. 3akoH Kymona 1

94 Pemtenue 3amay 1

95 Dnektpuyeckoe mosie. Ero nefictBre Ha SIEKTPUYECKUE 3apsi/Ibl 1

96 Hanpsxénnocts anekrpuueckoro nois. [Ipo6uslii 3apsa. JInHum HanpskEHHOCTH 1
3IeKTpUyecKoro nojs. OJHOPOAHOE ANEKTPUUECKOE TOJIe

97 [ToTeHManbHOCTh MEKTPOCTATHYECKOTO MO, Pa3HOCTh OTEHLIMAIOB U 1
HanpsHKeHHue

08 [ToreHnumanpHas sHEprus 3apsja B 3JeKTpocTaTuueckoM mnode. [ToTennuan 1
3JIEKTPOCTATUYECKOTO TOJIS

99 CBs3b HANPSDKEHHOCTH MOJIS U PA3HOCTH MOTEHIMAJIOB JUIs JIEKTPOCTATUYECKOTO 1
noJist

100 [TpuHIMI cynepno3nuuy 3IEKTPUUECKUX MOJIEN

101 Pemenue 3amau

102 [Tone Toueunoro 3apsna. [Tonae paBHOMEpHO 3apsiKeHHON cdepsl




[Tone paBHOMEpHO 3apsiKEHHOr0 10 00bEMY Hapa. Ilosie paBHOMEPHO 3apsKEHHOM

103 . .
0OECKOHEYHOM IMJIO0CKOCTH

104 [IpoBOAHUKY B 3IEKTPOCTATHYECKOM I0JIE. Y CIIOBUE PABHOBECHS 3aps/I0B

105 JIMDIIEKTPUKY U IOJIYIIPOBOJHUKH B HJIEKTPOCTATUYECKOM I10JIE

106 Konpencarop. D1eKTpo€MKOCTh KOHIEHCATOPA. DIMEKTPOEMKOCTH IIOCKOTO 1
KOH/IEHCATOPa

107 [TapannensHO€ COeTMHEHHE KOHIEHCATOPOB 1

108 [TocnenoBarensHOE COeTMHEHNE KOHICHCATOPOB 1

109 DHeprus 3apsHKEeHHOTO KOHCHCATOpa 1

110 Pemenue 3amau 1

111 JIBMKEeHME 3apsyKEHHON YacTULBI B OTHOPOJAHOM 3JIEKTPUYECKOM IT0JIE 1

112 Pemenue 3amau 1

113 O06o0menre 1 cucTeMaTr3aIys 3HaHUH 10 TemMe "DIIeKTpUuIecKoe mose" 1

114 KonTtponbHas padoTa nmo teme "IiaekTpudeckoe nojue" 1

115 Cuna toxka. [TocTosHHBIN TOK. Y CIOBHUA CYIIIECTBOBAHUS TOCTOSTHHOTO 1
AIIEKTPHUYECKOTO TOKA

116 Hcrounuku Toka. Hanpspxenue u 3/[C

117 3akoH Oma 151 ydacTKa Ierd. JIEKTPHUECKOE COTPOTHUBIICHUE

118 3aBHCHUMOCTh COIPOTHUBIICHHS OTHOPOTHOTO TIPOBOIHHUKA OT €T0 JUTMHBI U TUIOIIA IH 1
MOTIEPEYHOTO CEUCHUS

119 VYaenpHOE CONpOTUBIICHHUE BelllecTBa. Penienue 3ana4y 1

120 [TocnenoBarenbHOE, MAapaLICIBHOE, CMEIIAHHOE COCTMHEHHE TIPOBOJHIKOB 1

121 Pacuér pa3BeTBin¢HHBIX ekTpuyeckux 1enei. [Ipasuna Kupxroda 1

122 Pemenue 3amau 1

123 Pab6ota anexrpuueckoro Toka. 3akoH Jxoyias —Jlenna 1

124 Pemenue 3amau 1




125 MOIITHOCTB IEKTPHUUECKOTO TOKA. TerioBas MOIIHOCTb, BBIJIENIIEMAasi Ha PE3UCTOPE 1

126 Pemenue 3amnau 1

127 O/1C u BHyTpeHHEE CONTPOTUBIICHUE NCTOYHHKA TOKA 1

yT

128 3axon Oma JyIs MOJTHOH (3aMKHYTOM ) AIIEKTPUICCKON LIeTTH 1

129 Pemenue 3amau 1

130 MOIIHOCTh HCTOYHHKA TOKA 1

131 KopoTkoe 3ambikanne 1

132 Konpnencarop B 11enu NOCTOSTHHOTO TOKa 1

133 Pemenue 3amau 1

134 Pemenue 3agau no teme "[locTosiHHBIN 1eKTpUYECKHil TOK" 1

135 Pemenue 3agay no teme "IlocTosSHHBIN MeKTpUYECKH TOK" 1

136 Pemenne 3amaq mo teme "TIOCTOSIHHBIN ANIEKTPUIECKUH TOK" 1

137 O06o0menre u cucTeMaru3anus 3HaHuii 1Mo Teme "[10CTOSTHHBIN ATEKTPUISCKUN 1
TOK"

138 KonTtponsHas padota o Teme "TIoCTOSHHBIN AMEKTPUIECKUI TOK" 1
DnekTpruyeckas MPOBOJUMOCTh Pa3JIMYHBIX BEIIECTB. DJIEKTPUUECKHUM TOK B

139 1
MeTaiutax. CBepXIpoBOJIUMOCTh

140 DJIEKTPUYECKUI TOK B PACTBOPAxX M paciijiaBax 3JIeKTpoIuToB. 3akoHbl Dapanes 1
TUTSL DIIEKTPOJIN3A

141 DneKkTpuyeckuil Tok B razax. [lmazma 1

142 DneKTpuuecKuil TOK B Bakyyme. BakyymHbie npuGopsl 1

143 DIEKTPUYECKUN TOK B MOJTYIMPOBOJHUKAX 1

144 [TonynpoBoAHUKOBBIE TPUOOPHI 1
duznyeckuil mpakTukyM o teme "M3mMepeHue Cuiibl TOKa U HAMPSHKEHHS B LIETIH

145 MOCTOSIHHOTO TOKa MPH MOMOIIY aHAJIOTOBBIX U TUGPOBBIX U3MEPUTEIBHBIX 1

npubopoB" uiy "3HaKOMCTBO ¢ U poBoii aboparopueit no ¢usuke. [Ipumeps
U3MepeHus: (PU3NYECKUX BEJIMYUH MPH MOMOIIN KOMITBIOTEPHBIX JATYMKOB"




146

®uznyeckuil NpakTUKyM 1o TeMe "M3yueHrne HepaBHOMEPHOIO JBMKEHMS C LIENIbIO
OIIpEJIeNIEHUs] MTHOBEHHOM ckopoctu"

147

duznyeckuil NpakTukyM 1o teme "M3mepenue yckopeHus IpH NMpsSMOJIMHEHHOM
PaBHOYCKOPEHHOM JIBIKEHHH 110 HAKJIOHHOM TutockocTu" wim "MccnenoBanue
3aBUCHUMOCTH IIyTH OT BPEMEHHU IIPH PAaBHOYCKOPEHHOM JBHM>KEHUN"

148

®duznyeckuil npakTukyM 1o teme "M3mepenue yckopeHust CBOOOTHOTO MajeHus "
nin "M3ydeHune ABM>KEHUs Tena, OpOILIEHHOTO TOPU30HTAIBHO"

149

®uznyeckuil NpakTUKyM 1o teMe "M3ydueHne qBuKEHHs Tela 110 OKPYKHOCTH C
MTOCTOSIHHOM 110 MO0 cKopocThio" unu "HccnenoBanue 3aBUCMMOCTH IEepro/ia
oOpallleHrss KOHUYE€CKOr0 MasiTHUKA OT €ro napaMmeTpos”

150

@u3nuecKkuil NpakTUKyM 1o Teme "M3mepenne paBHOIEHCTBYIOMIEN CUIIbI TIPH
JBUKEHUH OpycKa Mo HakJIoHHOU mutockocT" miu "[IpoBepka runoressl o
HE3aBHCHMOCTH BPEMEHU JABMKEHUS OpycKa 10 HaKJIOHHOM IMIIOCKOCTH Ha 33JaHHOE
paccTositHue OT €ro Macchl"”

151

duznyeckui mpakTukyM o teme "MccienoBanre 3aBUCUMOCTU CHJT YIIPYTOCTH,
BO3HMKAIOMIMX B MPY>KUHE U PE3UHOBOM 00pasiie, oT ux nedopmanuu" uiu
"N3ydyeHune NBUKEHUSI CUCTEMBI TEJ, CBI3aHHBIX HUTBHIO, IEPEKUHYTOU Uepe3
nérkuii 6;10K"

152

®dusndeckuit mpakTUKyM 1o Teme "M3mepenue kodpduimenta TpeHus 1o
BeNMurHe yrioBoro kodddunuenta 3aBucumoctu Frp(N)" nnu "UccrnenoBanue
JBUKEHHS OpYyCKa M0 HAKJIIOHHOW TJIOCKOCTH € IepeMeHHbIM Ko3dduiinentom
TpeHus" win "M3ydyeHue 1BMKEHUs Tpy3a Ha Bajly ¢ TpeHueM"

153

Oduznyeckuil mpakTukym no teme "MccnenoBanue ycioBuil paBHOBECHS TBEPAOTO
Tesa, UMEIoLIEero ock BpameHus" uinu "KoHcTpyrpoBaHue KpOHIITEHHOB U paCUET
cun ynpyroctu" unu "M3ydyeHue ycToMuuBOCTH TBEPAOTO TeJla, UMEIOIIETO
JI0111a]Tb OTIOPHI"

154

®uznyeckuil NpakTUKyM 10 TeMe "M3Mepenune uMIrysibea Tesna o TOpMO3HOMY
nytu" uim "M3mMepeHue CUIIbl TATH, CKOPOCTH MOJIEIH JIEKTPOMOOMIIS U




MOIIHOCTH cuibl TArH" win "CpaBHEHHE N3MEHEHUS UMITYJIbCa TeJa C UMITYJIbCOM
cuibl" nnu "HccnenoBanue coxpaHeHHsI UMITYJIbCa IIPU yIIPYroM B3auMoJecTBun"
nin "M3MepeHne KUHETUYECKON 3HEPT UM Tejla 0 TOPMO3HOMY ITyTH"

155

®uznyeckuil NpakTUKyM 1o teMe "M3ydueHne n30TepMHUecKoro mpouecca
(pexoMeHI0BaHO MCHOJIB30BaHue U (poBoit madopatopun)" win "M3ydenue
n30xopHoro npouecca” wim "M3ydenne nzodapHoro mporecca” nin "IIpoBepka
ypaBHEHUS COCTOSTHUSA"

156

®uznyeckuil npakTukyM 1o teme "M3mepenue ynenpHou TemIoEMKOCTH" WK
"UccnenoBanue mpoiiecca ocTeiBanus Bemiectsa" win "MccnenoBanue
aguabatHoro mnporecca” unu "M3yuenrne B3auMOCBS3U SHEPTHH
MEKMOJIEKYJIIPHOTO B3aUMOJCHCTBHUSA U TEMITEPATYPbl KUIIEHUS KUAKOCTEN"

157

®u3nuecKkuil IpakTUKyM 1o Teme "M3ydenne 3aKkOHOMEPHOCTEN NCTIapEeHUS
xuakocren" wim "M3MepeHne yneapHON TEIIOThI IUIABJICHUS JIbIA" WIN
"N3yueHne cBOMCTB HACHIIIEHHBIX MMapoB" wim "M3Mepenne abCcoIOTHON
BJIAKHOCTH BO3/IyXa M OIIEHKAa MacChl apoB B nomenieHuu". Msmepenne

ko3 duimenTa moBEepXHOCTHOTO HATSKEHUS

158

dusndeckuit IpakTUKyM 1o Teme "HalmroaeHune npeBpaiieHus SHepruu
3apsKEHHOT0 KOHJIEHCATOpa B SHEPrUI0 U3JIydeHUs cBeToanoaa" uimm "M3ydenue
MpOTEKaHUs TOKa B LIEMH, CoJiepxallei konaeHcarop" wim "Pacnpenenenue
Pa3HOCTH MOTEHIMANIOB (HAMPSIKEHUA) TPU MOCIEI0BaTEIbHOM COSTMHEHUH
KOHJEHCAaTOpOB"

159

Ouznyeckuil mpakTukym 1o teme "VMccnenoBanue cMEIIaHHOTO COSTUHEHUS
pe3uctopoB" uiu "M3MepeHune y1eabHOTO CONPOTUBIICHUS TPOBOJHUKOB" UITN
"HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT HAMIPSDKEHUS JUTST JIAMITbI
HakaJuBaHus"

160

®dusnueckuil npakTukyM no teme "Habmronenue snexrponuza” nim "M3mepenue
3apsifa oJHOBaJIeHTHOro MoHa" win "MccnenoBanue 3aBUCUMOCTH COTIPOTUBIICHUS
TEPMOpPE3UCTOPA OT TemrepaTypbl” uiaH "CHITHE BOIbT-aMIIEPHOU XapaKTEPUCTUKH
aona"




161 PezepBHblit ypok. O0oO1IeHNEe 1 cucTeMaTH3alus 3HaHui 1o Teme "Kunemaruka'

162 PesepBHblii ypok. O0oOIIEeHNE U cUCTeMaTH3alMsI 3HaHUi 1o Teme "J{nHamuka"

163 PesepBHbIi ypok. O000IICHHE U cHcTeMaTr3anus 3HaHui 1o teme "CraTtruka 1
TBEepJ0TOo Tea"

164 PesepBHbIit ypok. O000IICHNE U CHCTEMATH3AIMSI 3HAHUN TI0 TeMe "3aKOHbBI 1
COXPAaHEHHUS B MEXaHUKe"

165 PesepBubriit ypok. O60011eHUE U crcTeMaTh3alus 3HaHu# 1o TeMe "OCHOBBI 1
MOJIEKYJIIPHOKMHETHYECKOU Teopun"

166 PesepBubIit ypok. O6001IeHNE U CHCTEeMaTH3alIMs 3HAHUH TI0 TeMe 1
"TepmoauHamuka. TernnoBele MallInHb!"

167 PeszeprubIit ypok. O6001IeHNE U CHCTeMaTH3aIlks 3HAHUH TI0 TeMe "ArperaTHbie 1
COCTOsIHUA BenlecTBa. PazoBble nepexos”

168 PesepBHblit ypok. O6001IeHNE U CUCTEMATHU3alMs] 3HAHUH 10 TeMe "DIIeKTpUIeCcKoe 1
nose"

169 PeseprubIit ypok. O6001IeHNEe U cucTeMaTH3alus 3HaHUu 1o Teme "TlocTosTHHBIHI 1
AIEKTPUYECKUN TOK"

170 PeseprubIit ypok. O6001IeHNE U cCCTeMaTH3alks 3HaHUH 110 Teme "Toku B 1
pa3IM4HBIX cpenax"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KVIACC

KoaudecTBO 9acoB

Ne Tema ypoka Konrpoabubie | IlpakTuyeckue
n/n Bcero
padoThI padoThI
1 B3anmopneiicTBre NOCTOSTHHBIX MarHUTOB U MMPOBOJHUKOB ¢ TOKOM. MaruutHoe 1
nose. ['unore3a Ammepa
9 Bexrop marHuTHON MHAYKIMH. [[pHHIMI Cyneprno3uIUA MAarHUTHBIX MTOJIEH. 1
JIvHUM MarHUTHOW WHIYKIHHU
3 MaruuTHO€ 10Jie MPOBOIHUKA ¢ TOKOM. OTBIT Dpcrena 1
4 Cuna Amriepa, e€ HanpaBJICHUE H MOTYJTb 1
5 Pemrenue 3amay 1
6 [Ipumenenue 3akoHa Amnepa. DIeKTPOU3MepUTEIbHbBIE TPUOOPHI 1
7 Cuna JlopeHiia, e€ HanpaBJIeHHE U MOIYJb. JIBI)KEHHE 3apssKEHHOM YacTULIBI B 1
OJIHOPOJHOM MarHUTHOM II0JIe
Pemtenue 3amay 1
Pa6ota cunel Jlopenna 1
10 Pemtenue 3amay 1
11 MaruutHoe noJje B BeuiectBe. eppoMarneTuku, napa- u AuaMarHeTUKU 1
12 OcHoBHbIE cBO¥CTBa (peppomarHeTukoB. [IpumMenenne GpeppomMarHeTUKOB 1
13 Pemtenue 3amay no teme "MarautHoe 1ose" 1
14 Pemtenue 3amay no reme "MarautHoe 1ose" 1
15 SIBneHue neKTpoMarHuTHOM MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHAYKLIUN 1
16 OJ1C unaykunu 1
17 3aKOH 3JEeKTpOMarHuTHOM nHaykunn Papanes 1
18 Buxpesoe anexrpuueckoe noiue. Toku dyko 1




19 O/1C uHAyKUMHU B IBMKYIIUXCS IPOBOAHHUKAX 1
20 Pemenue 3amau 1
21 I[Tpasuiio Jlenua 1
22 WNunykruBHOCTh. KaTymika HHAYKTUBHOCTH B LIETIM OCTOSTHHOTO TOKA 1
23 SBnenune camonnaykiuu. DJ1C camonHIyKInu 1
24 DHeprus MarHUTHOTO TOJISt KaTYIIKU C TOKOM. DJEKTPOMarHuTHOE T10J1e 1
25 Pemenue 3amau 1
26 O06o00menne u cucTeMaTu3aus 3HaHUK 10 TeMe "DIeKTpOoAnHAMHUKA" 1
27 KonTponsnas paborta no teme "DnekTpoauHamMuka' 1
28 Konebarenpnas cuctema. CBoOoaHbIE KOTeOanus. ["apMoHndeckre KoaeOanms 1
29 Kunemarnueckoe U TMHAMHYECKOE OMTMCAHNE KOJIeOATeTbHBIX TBMYKCHUH 1
30 DHepreTudyeckoe onrcanne. BrIBOI TMHAMHYECKOTO OTIMCAHUS TAPMOHHYECKUX 1
KoJIeOaHMIA U3 UX PHEPTETHUECKOTO M KHHEMAaTHYeCKOTO OMUCAHUS
31 Awmruutyna u dasza koaedbaHuit 1
[Tepuona u yactora kosiebanuii. [leprox MaabIX CBOOOIHBIX KOJIeOaHUH
32 MaTeMaTH4eCcKoro MasiTHUKa. [lepros cBoOOJHBIX KOIeOaHU MPY>KUHHOTO 1
MasiTHHKA
33 3aryxaromue kojebanus. BeinyxaeHubie konebanus. Pezonanc 1
34 ABTOKOEOAHUS 1
35 Pemtenue 3amay 1
36 Ypok-koHpepenmus "Mexanndyecke KojieOaHusi B My3bIKaIbHbIX HHCTpYMEHTaxX" 1
37 O0600111eH1E U cUCTEMAaTH3aIlis 3HaHUH 10 TeMe "Mexaunueckue koaedanus" 1
38 OnexkTpoMarHuTHele Kosiebanus. KonebaTenbHblit KOHTYD 1
39 ®opmyna Tomcona. CBsi3b aMIIUTY 1Bl 3apsiia KOHAEHCATOPA C aMIUTUTYJON CHIIBI 1
TOKa B K0OJIeOATEeIbHOM KOHTYpE
40 3aKOH COXpaHEHUs SHEPTUH B UJIEaTbHOM KO0JIeOaTeIbHOM KOHTYpe 1




3aryxaromume 3IeKTpOMarHuTHbIE KoeOanus. BeIHyXIeHHBIE AIIEKTPOMarHUTHbIE

41 1
KoJIe0aHHs

42 [IepemeHnHBIH TOK. Pe3ucTOp ¥ KOHAECHCATOP B LENU IEPEMEHHOIO TOKA

43 Karyika HHIyKTUBHOCTH B IIEMTU TIEPEMEHHOTO TOKa

44 3axoH Oma Juis 3IEKTPUYECKOM LIeNH IEPEMEHHOTO TOKa

45 MOIIHOCTH MMEPEMEHHOTO TOKa. AMIUTUTYIHOE U ISHCTBYIOIIEE 3HAYCHHUE CHITBI 1
TOKAa W HAIPSHKCHUS

46 Pe3onanc B anexTpuveckoi menu

47 Pemrenne 3anau

48 Wneansubiif Tpancdopmatop. [IpousBoacTso, nepeaada u norpedieHue 1
IEKTPUUECKON SHEPTUH

49 DKOJIOTUYECKHE PUCKH TIPH MTPOU3BOJICTBE 3IeKTpodHepruu. KynbTypa 1
WCIIOJTb30BAHUS MJICKTPOIHEPTHH B TTOBCEHEBHOMN JKH3HU

50 Pemtenue 3amay 1

51 Pemtenue 3amay 1

52 OO6o0menre U cucTeMaTru3alis 3HaHu| 1Mo TeMe "DIIeKTPOMarHuTHbIE KoeOanus" 1

53 MexaHn4yeckue BOJIHBL. XapaKTePUCTUKA MEXaHUYECKUX BOJTH 1

54 CBoiicTBa MEXaHUYECKUX BOJIH 1

55 3ByK. XapakTEePUCTUKU 3BYKa 1

56 HNudpaszsyk u ynprpasByk. lllymoBoe 3arpsi3HeHHE OKPYXKAIOMIEH Cpebl 1

57 Pemtenue 3amay 1

58 DNeKTpOMarHUTHbIE BOJHBL. M3mydeHne 3IeKTpOMarHuTHEIX BOJIH 1

59 DHeprus MeKTPOMarHuTHBIX BOJH. CBOICTBA 31IEKTPOMArHUTHBIX BOJTH 1

50 [Ikana 3meKTpOMarHUTHBIX BOJH. [I[puMeHeHne 3IeKTpOMarHuTHBIX BOJH B 1
TEXHUKE U OBITY

61 [IpuHIMTIBI paguoCBsI3U U TeneBuAeHUs. Paguonokanys. IIeKTpOMarHuTHOE 1

3arpsA3HCHUC oxpyxcaromeﬁ Cpeabl




62 KonTtponsHas padota no teme "Konebanus u BosHbI" 1
63 CBet. 3aKOH MPSMOJIUHEHHOTO PACTIPOCTPAHECHHMSI CBETA 1
64 Pemrenue 3a1a4 Ha MPUMEHEHUE 3aKOHA MPSIMOJIMHEHHOTO PaCIPOCTPAHEHUS CBETa 1
65 Otpaxenue ceta. [Tnockoe 3epkano. Chepuaeckoe 3epraio 1
[Ipenomnenne cBeta. AGCOTIOTHBIN U OTHOCUTENFHBIN TIOKA3aTENb MPEIOMIICHUS.
66 [TomHoe BHYTpeHHee oTpakeHue. [IpenenbHbIi yroj MoJIHOTO BHYTPEHHETO 1
OTpaKCHHUS
67 Pemenue 3a1a4 Ha MPUMEHEHHUE 3aKOHOB OTPAXKCHUS U TIPETIOMIICHUS CBETa 1
68 Xon nmydeii B mpusMme. lucnepcus cBeta. CoxHbIN cocTtaB O6enoro ceera. [[ser 1
69 JIuna3el. @OKYCHOE PACCTOSIHUE M ONITHYECKAsT CHJIa JIMH3bI 1
70 [TocTpoeHue N300paXKeHUH B IMH3aX U UX CHCTEMaX. YBEIMYCHUE JIMH3BI 1
71 Pemenne 3agau Ha OCTpOEHUE N300PAKEHUM, TTOTYIaeMBbIX C TIOMOTIIBIO JTHMH3 1
72 I'na3 kak ontuyeckas cucreMma 1
73 Pemenue 3amau. [Ipeaens npuMEeHUMOCTH TE€OMETPUUECKONU ONITHKA 1
74 CKOpOCTh CBETA U METOJIBI €€ U3MEPEHUS 1
75 Jucniepcus cBera 1
76 Hurepdepennus creta 1
7 KorepenTHbie HCTOYHUKHU. Y CIIOBUS HAOIIOICHUS] MAKCUMYMOB U MUHIMYMOB 1
78 Pemtenue 3amay 1
79 [Ipumenenne naTEepdhepeHIUN 1
80 Judpakuus cBeTa 1
81 JudpakuroHHas peméTka. Y cnoBre Ha0M0IeHUs TTIaBHBIX MAKCHMYMOB 1
82 Pemtenue 3amay 1
83 [TonepeuHocts cBeTOBBIX BOJH. [lonsipusanus cBeta 1
84 Pemrenue 3agau 1
85 CBeTOBBI€ SIBIIEHUS B IPUPOJIE 1




86

O0006111eHME ¥ cUcTeMaTH3anus 3Hanuii o reme "Onruka"

87 KonTtponsHas padota no teme «OnTHKa

88 I'paHuIIBI MPUMEHNMOCTH KJIACCHYECKOW MEXaHUKH. 3aKOHBI 3JICKTPOINHAMUKH U 1
MPUHIUT OTHOCUTEIBHOCTH

89 [Toctynatsl crienuanbHON TEOPHHA OTHOCUTEIILHOCTH 1
[IpocTpancTBeHHO-BpeMeHHOM nHTEpBal. [Ipeobpazosanus Jlopenna. YcinoBue

90 MPUYUHHOCTH. OTHOCUTENBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JIEHNE BPEMEHH U 1
COKpAIIICHUE JUTHHBI

91 DHeprus U UMIYNbC PEISITUBUCTCKON YaCTULIbI 1

92 CBs13b MaccChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTUIbI. DHEPIHs 1
TTOKOS

93 PaBHOBeCHOE TEIJIOBOE U3ITYUICHHE 1

94 3akoH cMmemeHus Buna 1

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

96 DHeprus ¥ UMIyJiabc HoToHa 1

97 dotorpdext. OnbiTel A. I'. CroneToBa. 3akoHsl hoTodrddekra 1

98 VYpaBuenue DitHmreitHa 1 potodddekra. "KpacHas rpanuna"” dororddexra 1

99 JaBneaue cBeta. Onbitel I1. H. JIeGenera 1

100 BonHoBble cBolicTBa YacTuil 1

101 Bousnbr ne bpoiins. JlnmuHa BostHBI e bpoiins u pa3mepsl 00J1acTH JOKAIH3alun 1
JBUKYIIEHCS YaCTUIIBI

102 KopnyckynsipHo-BOTHOBOM gyanu3m

103 Jludpakius 3JeKTPOHOB Ha KpUCTaLIax

104 Crnennduka usmepenuit B Mukpomupe. COOTHOIIEHHS HEOTIPEIeIEHHOCTEH 1
I'eiizenOepra

105 Pemenue rpaduyeckux 3anau

106 Pemienne pacu€THbIX 3a1a4




KonTtponsnas padora no temam: "OcHoBbl CTO", "KopmyckymsipHO-BOITHOBOM

107 " 1
yanu3m

108 OMBITHI 110 UCCIIEIOBAHUIO CTpOEHUs atoma. [1nanerapuas Mojens atoma 1
Pesepdopna

109 [Toctymnarer bopa 1

110 Buapl ciektpoB. CriekTp ypOBHEH 3HEpruu aTomMa BoJI0poia 1

111 CrioHTaHHOE U BBIHYXKJEHHOE U3ITyYeHHE CBETa 1

112 Jlazep 1

113 Hyxnonnast mogens sinpa I'eitzenOepra-MBanenko. 3apsi 1 MacCOBOE YUCIIO sJpa. 1
M3oTtonsl. PagnoakTHBHOCTE

114 3aKOH paJiMOAaKTUBHOIO pacnaaa. CBOMCTBA HOHU3UPYIOIIETO U3ITyYEHUS. 1
Brustaue pagmnoakTUBHOCTH Ha KUBBIE OpraHU3MEbl. Jlo3uMeTpust
DHeprus CBSI31 HYKJIOHOB B sizpe. Anepubie cuibl. Jlegekt macchl siapa. Snepubie

115 peakuuu. SnepHpie peakTopbl. [IpoGiemMbl yrpaBisieMoro TEpMOSIEPHOTO 1
CUHTEe3a. DKOJIOTMYECKUE aCTeKThl Pa3BUTHUS SACPHOM SHEPTreTUKU
MeTo1bl perucTpainyy U UCCIIeIOBaHUs 3JIEMEHTAPHBIX YaCTHII.

116 dyH1aMEeHTaJIbHBIC B3aUMOICUCTBUS. baprnoHbI, ME30HBI U JICITOHBI. 1
[IpencraBnenue o CrangaptHoit Moaenu. KBapk-riirooHHas MOAENb apOHOB

117 ®wusuka 3a npenenamu CranaapTHod Mojienu. TéMHas Matepusi U TEMHas SHEPTHSL. 1
EnuncTBO (hr3nueckoit KapTUHBI MUpa

118 Dtanbl pa3BUTHS ACTPOHOMUH. 3HAYEHUE aCTPOHOMUU 1

119 [IpuMeHUMOCTh 3aKOHOB (PU3UKHU 111 0O0BSICHEHUS MPUPOIbI KOCMUYECKHUX 1
00BEKTOB. MeToAbl aCTPOHOMUYECKUX MCCIIETOBAHHIMA

120 CoBpeMeHHbIE ONTUYECKHE TEeJIECKOTbI, paAHOTENEeCKOIIbI, BHEATMOC(epHas 1
aCTPOHOMHUS

121 Bun 3Bé3anoro Heba. Cospe3ausi, spKue 3BE3/bI, IIAHETHI, X BUANMOE JABIKECHUE

122 Conneunas cucrema. Connile. CojiHeUHasi aKTUBHOCTb. VICTOUHUK SHEpPrUun




CouHna u 3BE31

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTUKU. J(narpamMma "crieKTpanbHbIN KIacc —

123 "
CBETUMOCTH

124 3Be3/1bI TJIABHOM MOCJIEI0BATEILHOCTH

125 Buyrpennee ctpoenune 38E31. COBpeMEHHBIE TTPEACTABICHUS O TPOUCXOKICHUH U
sBosroniu CosHIa U 3B€37. DTarlbl )KU3HU 3BE3]

126 Mneunstii [Iyre — Hama 'amaktuka. Tuns! ranaktuk. YEpHbIE ABIPHI B A1pax
TaJIaKTUK

127 Bcenennas. Pacimpenne Beenennoit. 3akon Xa66ma. Teopus bonbioro B3peiBa.
PennkroBoe n3nyueHne

128 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka

129 Hepeménnpie npoOieMbl acTpPOHOMUU
duznyeckui mpakTukyM 1o teme "MccienoBanre MarHuTHOTO TMOJISt TOCTOSTHHBIX

130 marautoB" win "MccnenoBanue cBocTB dheppomarnetukoB" nmm "MccnenoBanue
JIEMCTBUA MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM"
dusznueckuil mpakTukyM no teme "M3mepenne cunbsl Ammepa" wim "U3zyduenue

131 3aBHCHUMOCTH CHJIBI AMIiepa oT cuiibl ToKa" min "OnpeneneHne MarHuTHO M
WHAYKIIMKM Ha OCHOBE U3MEPEHUs CHIIbl AMmepa"

132 duznyeckuil mpakTukyM 1o teme "MccienoBanue aBiaeHUs 3JIEKTPOMarHuTHOM
uHayknuu'" win "OnpeaeneHne HHAYKIIMY BUXPEBOTO MArHUTHOTO TOJIsT"

133 ®usnueckuil NpakTUKyM 1o teme "MccnenoBanue siBICHUS CAMOMHIYKIUU'" WIIN
"COopka MOJIeNIH NEKTPOMArHuTHOTO reHepartopa”

134 duznyeckuil mpakTukyM 1o teme "M3mepenue nepuoaa cBOOOAHBIX KoJIeOaHUN
HUTSHOTO U MPYXHHHOTO MasgTHUKOB"

135 Ouznyeckuit mpaktukym 1o teme "IIpeoOpa3oBanne sHEPTUH B IPYKUHHOM
MasTHHUKE"

136 ®usnueckuil NpakTUKyM 1o teme "McecnaenoBanne nepeMeHHOro ToKa yepes

MOCJIeI0OBATEIbHO COCAUHEHHBIC KOHACHCATOP, KaTYIIKY U peBI/ICTOp" nim




"HccnenoBanue pabOThl HICTOYHUKOB CBETA B IIETH EPEMEHHOTO TOKA"

137

duznyeckuil NpakTukyM 1o teMe "M3ydueHne napameTpoB 3ByKOBOU BOJIHBI"

138

®uznyeckuil npakTukyM 1o teme "M3mepenue nokasaresns npeaomiieHus crexna”
unu "llonyuenue n3o00pakeHusl B CUCTEME U3 IUIOCKOTO 3epKajia U JTMH3bI"

139

dwusnueckuii mpakTuKyM 1o Teme "MccnenoBanue 3aBUCHMOCTH (POKYCHOTO
paccTosiHUA OT BelecTBa (Ha mpuMepe kuakux aun3)" uinm "M3mepenue
(hOKYCHOTO PacCCTOSIHUS pacCeUBAIONIUX JTNH3"

140

®uznyeckuil npakTukyM 1o teme "Habmonenue nudpakuuu, nHTEpGEpeHInn U
MOJIsIpU3aluu cBeTa"

141

@u3nuecKkuil NpakTUKyM 1o Teme "Ornpenenenre UMIyabca U SHEPTUH
PEeNATUBUCTCKUX YacTull (1o ¢oTtorpadusM TPEKOB 3apsKEHHBIX YaCTHUIL B
MarHuTHOM ToJie)"

142

®usnueckuil NpakTukyM o teme "M3mepenune nocrossHHoM [1nanka Ha ocHOBE
uccnenaoanus porodddexra” wim "MccneqoBanne 3aBUCUMOCTH CHITBI TOKA Yepes
CBETOJAMO]T OT HaNpsKEHUS "

143

duznyeckuil mpakTukyM 1o teme "HccienoBanue criekTpa pa3peKeHHOTO
aTOMapHOTO BOJIOPOJIa M U3MEpEHNE OCTOSTHHOM Punbepra"

144

dusndeckuit mpakTUKyM 1o Teme "HccnenoBanue paanoakTHBHOTO (oHa C
HCIIOJIb30BaHUEM Jo3uMeTpa’ win "M3ydenne moriomieHus 0eTa-4acTHil
amoMuHueM"

145

duznyeckuil mpakTukym o teme "Habmoaenus 38€31H0ro Heba HEBOOPYKEHHBIM
IJ1a30M C MCHOJIb30BaHUEM KOMITBIOTEPHBIX MPUIIOKEHUN ISl ONIPEAEIICHUS
MOJIOKEHUSI HEOECHBIX 0OBbEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIEC CO3BE3IUS
CesepHoro noymapus u sipkue 38&3161" wim "HaGmronenus B Teneckon JIyHbl,
MJIaHET, TYMaHHOCTE! U 3BE3/THBIX CKOIIIEHUN"

146

O06o00mmenue 1 cucreMaru3anus 3HaHui. Pons (GM3KUKH 1 aCTPOHOMHH B
SKOHOMMYECKOH, TEXHOJIOTHYECKOH, COLMATbHON 1 3THYeCKOU chepax
NEITEILHOCTH YeJIOBEKA




O06o006muienne u cuctemMaru3anys 3HaHui. Posib 1 MecTo (PU3MKK U aCTPOHOMUH B

147 1
COBPEMEHHOW Hay4yHOU KapTUHE MUpPA
O6o006menne u cuctemaru3anus 3HaHul. Posb husndeckoit Teopun B

OPMHPOBAHUH TIPEACTABICHUN 0 (PU3NUISCKOI KapTHUHE MHPA, MECTO (PU3MUISCKOM

148 1
KapTUHBI MUPa B 00IIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEJICTaBICHUI O IPUPOJIE

149 O0001ieHne u cucreMaTu3aiis 3Hauui 1o reMe "Kunemaruka" 1

150 O000mieHne u cucreMaru3anus 3Hannii o reMe "Kunemarnka' 1

151 O06o01menue U cucteMaru3alus 3Hanui mo teme "/Iunammka" 1

152 O60061menHue u cucreMaru3anus 3Hanui o teme "Cratuka TBepaoro tena' 1

153 O060011eHre 1 cUcTeMaTH3alys 3HaHUH 10 TeMe "3aKOHbl COXPAHEHHUS B 1
MexaHuke"

154 O060061eHre u cucreMaru3anus 3HaHui 1o Teme "OCHOBBI MOJIEKYIISIPHO- 1
KUHETHUYECKOM Teopun"

155 O6o0menue u cucreMaru3aiys 3Hanuii mo teme "TepmoanHamuka. TemnoBbie 1
MAaIITuHb"

156 O06o01enre U cucTeMaTru3alis 3HaHu| 10 TeMe ""ArperaTHble COCTOSIHUS 1
BeniecTBa. ®azoBbie nepexoap”

157 O06o01enre 1 cucTeMaTr3aIys 3HaHu| 1Mo TemMe "DIIeKTpUIecKoe mose" 1
O06o0menre u cucTeMatu3anus 3HaHui 1Mo Teme "[10CTOSHHBIN IEKTPUISCKUN

158 ToK" 1

159 O06o01eHre 1 cucTeMaTu3arys 3HaHui 1Mo Teme "TOKH B pa3IMuHbIX cpenax”

160 O0600111eH1E ¥ cUCcTEMAaTH3aLMs 3HaHUH 10 TeMe "MaruutHoe moJie"

161 PesepBHblit ypok. O600IIeHNE U CHCTEMAaTU3allMsI 3SHAHUN TIO TeMe 1
"DNeKTpOMarHuTHas UHIyKIus"

162 PezepBHblit ypok. O00O1IEHHE M cCUCTeMaTH3allHsI 3HaHUI 10 Teme 1

"MexaHndeckue Kojaeoanus"




163 PesepBHeIit ypok. O000IICHHE U CHCTEMATHU3AIHSI 3HAHUN TI0 TeMe 1
"DneKTpoMarHUTHbIEC Kosebanus"

164 PesepBHbIi ypok. O000IICHHIE U CHCTEMATHU3AIMSI 3HAHUN TI0 TeMe 1
"MexaHn4YecKue U 3JeKTPOMArHUTHbIE BOJIHBI"

165 PesepBHbIit ypok. O000IICHNE U CCTeMAaTH3aIus 3HaHui 1o Teme "OnrTuka"

166 PesepBHblii ypok. O0o0meHne u cucremaTu3anus 3Hanui mo reme "OcuoBsl CTO"

167 PesepBubIit ypok. O60011IeHNE U CHCTEeMaTH3allsl 3HAHUM 110 TEME 1
"KopnyckynsipHO-BOJHOBON Ayayin3m"

168 PeszepBubIit ypok. O6001IeHNE U CUCTeMaTH3allks 3HAaHUH 10 Teme "Du3nka 1
atoma"

169 PeszeprubIit ypok. O6001IeHNE U CUCTeMaTH3aIHs 3HAaHUHU 110 Teme "Du3nka 1
ATOMHOTO SApa U JIEMEHTapHbIX yacTul"

170 PeseprubIit ypok. O6001IeHNEe U CHCTEeMaTH3aIHs 3HAHUHN TI0 TeMe "DIIeMEHTHI 1
actpoduzuxu"
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBI10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NpeaAMETHBIC PE3YJAbTAaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpamMmasl CpeaHET 0 0611161"0 06pa30BaHI/Iﬂ

JleMOHCTpHpOBaTh HA MPHUMEpPaxX Pojb U MecTo (pu3uku B POpMUPOBAHUH
COBPEMEHHOM HAYYHOW KAPTHUHBI MUDPA, B PA3BUTHUU COBPEMEHHOUN TEXHUKH
Y TEXHOJIOTHM, B IPAKTUYECKOW EATEIBbHOCTH JIFOIEH

10.2

YYuThIBaTh TPaHUIBI TMPUMEHEHUS W3YYCHHBIX (PU3UUECKUX MOJIeTeH:
MaTrepuagbHas TOUka, MHepLuaibHas cucTeMa 0TCYETa, aOCOIIOTHO TBEPAOE
TEJ0, UICAJIBHBIN T'a3; MOJIETU CTPOCHHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI,
TOYECUHBIN AJICKTPUUECKHH 3apsij] — IPU pelIeHNH (PU3NIECKUX 33729

10.3

Pacnio3znaBath (usnueckue sBIeHUs (Mpo1iecchl) U 0ObICHATH UX Ha OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETUYECKOW TEOpUHU CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: DPABHOMEPHOE U PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBIKEHHE, CBOOOJHOE TMaJieHue Tell, IBUKEHHE IO
OKPY)KHOCTH, WHeplLus, B3auMmojeicTBue Tten; auddysus, OpoyHOBCKOE
JIBM)KEHUE, CTPOEHUE KUIKOCTEH M TBEPABIX TeNl, U3MEHEHHE 00bEMa Tel
IpU HarpeBaHUM (OXJIAXKJEHHM), TEIIOBOE paBHOBECHE, HCIAPEHHUE,
KOHJIEHCAlMsl, IJIaBJIEHUE, KPUCTAJUIM3AllKs, KUIIEHHUE, BIAXKHOCTh BO3/1yXa,
MOBBIIIEHUE JIABJICHUS ra3a Py €ro HarpeBaHuu B 3aKPBITOM COCYZE, CBA3b
MEX]ly IapaMeTpaMH COCTOSHUS Ta3a B M30MpOLeccax; dIEKTpU3aLus Tell,
B3aMMO/IEHICTBHE 3apsJI0B

10.4

OnuceBaTh MEXaHUYECKOEC ABVXXCHUE, UCIIOJIb3Ys (bI/IBI/I‘ICCKI/IC BCJIIMYHUHBI.
KoopAuHaTta, IIyTh, IIEPEMCUICHUE, CKOPOCTh, YCKOPEHUE, MaccCa TCjia, CHJia,
HMITYJIBC  TCJla, KHHCTUYCCKAsA OHEPIuUsd, IOTCHIMAJIbHAsA  DHEPIU:,
MEXaHHU4YCCKas pa60Ta, MCXaHN4YCCKass MOINHOCTh, IIpU  OIIMCaHUHU
IIPpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘IGCKI/II71 CMBICJI HUCIIOJIB3YCMBIX BCJIWYHUH, HUX
0003HAYEHUS U CAWHHNIIBbI, HAaXOIUTb q)OpMy.]'ILI, CBA3BIBAOIIUC HNAHHYIO
(I)I/ISI/I‘IGCKYIO BCIIMYHHY C ApYTUMH BCIIMUNHAMHA

10.5

OnuceiBaTh M3y4EHHBIE TEIIOBbIE CBOWCTBA TN W TEIUIOBBIEC SIBJICHUS,
UCNOJb3Ys (U3NUYECKUE BEJIWYMHBIL: JABJICHUE Ta3a, TeMIepaTypa, CpeaHss
KHHETUYeCKast SHEprus Xa0TUYECKOTO JBUKECHUS MOJIEKYI,
CPEIHEKBAaJApaTU4YHAsl  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEILIOTHI,
BHYTPEHHSS SHEprus, pabdora rasza, KodQQHUIMEHT MOJE3HOrO JAEHCTBUS
TEIJIOBOTO JIBUraTeNsl; MPU OMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKHI
CMBICJI UCHOJB3YEMBIX BEIWYHMH, UX O0O3HAYECHUS U €IMHUIIBI, HAXOJIUTh
(GopMynbl, CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEJIMYMHY C JAPYTUMH
BEJIMYUHAM

10.6

OnuceIBaTh HU3YUYCHHBIC QJICKTPUUCCKUC CBOMCTBA BCIICCTBA n
QJICKTPUYCCKHUC SBJICHUA (HpOLICCCBI), HCIIOJIb3Yd (1)I/I3I/IHCCKI/IC BCIIMYHHBI:




JNIEKTPUYECKUN  3apsf, JJIEKTPUYECKOE TI0JIe, HANpPsHKEHHOCTh  IIOJI,
IIOTEHIMAJl, PA3HOCTh IIOTEHLIUAJIOB; IIPX ONMCAHUM IIPAaBUIBLHO TPAKTOBATH
(Gu3nYeCKUil CMBICT UCTIOIB3YEMBIX BETMUYMH, UX 0003HAYCHUS U €JMHHULIBI,
yKa3bIBaTh (HOPMYJIbI, CBS3BIBAIOIINE JaHHYIO (U3UYECKYIO BEIMYHMHY C
JPYTMMHU BETMYMHAMU

10.7

aHATM3UPOBATh (PU3MUYECKHE TPOLECCHI U SBJICHHUS, UCIIONB3Ys (PU3NIECKUE
3aKOHBl M NPUHLMUIBL 3aKOH BcemupHoro Tsrotenus, |, Il u |1l 3akons!
HeroToHa, 3aKOH COXpaHEHUS MEXaHMYECKOW 3HEPIHM, 3aKOH COXPaHEHMUS
UMIyJbCa, [PUHLUI CYNEPHO3ULMHM CUJ, MPUHLUI PaBHOIPABUS
WHEPLHAIBHBIX CHUCTEM OTCYETA; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHMS BEILECTBA, TA30BbIE€ 3aKOHBIL, CBA3b CPEAHEN KHUHETUYECKOMN
SHEPruu TEIUIOBOTO JBWKEHHUS MOJIEKYd ¢ aOCOIIOTHOW TemIepaTypou,
MEpBBIM 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHHS 3JIEKTPUYECKOTO
3apsina, 3akoH KyioHa; mpu 3TOM pas3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAXKEHHUE M YCIOBHS (IpaHUIbl, 00JIacTH)
MIPUMEHUMOCTH

10.8

OOBACHATD OCHOBHBIE TPUHIUIBI JIEHCTBUS MalluH, NpPUOOpPOB U
TEXHUYECKUX  YCTPOWCTB; pas3iuyarh  yCIOBHS UX  0€30MacHOro
HCIIOJIb30BAHNS B TIOBCETHEBHOM KU3HU

10.9

BBINONMHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3UYECKUX SIBICHHU |
MPOIIECCOB C MCIIOJIF30BAaHHEM MPSIMBIX M KOCBEHHBIX H3MEPEHHI; TIPU ATOM
dhopmynupoBaTh mpobaemMy (3a1ady) U THIOTE3y YYE€OHOTO IKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY M3 MPEITIOKEHHOTO 000PYAOBaHUS, MPOBOJAUTH OIIBIT
1 GOPMYIIUPOBATH BBIBOIBI

10.10

OCYH.[CCTBJ'ISITB IIpsAMBIC U KOCBCHHBIC HN3MCPCHUA (1)I/I3I/ILI€CKI/IX BCJIMYHH,
IIpu 3TOM BI)I6I/IpaTI) ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U HCIIOJIb30BATb
HN3BECTHBIC METOAbI OLICHKU HOFpGH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

I/ICCJ'IGI[OBaTB 3aBUCUMOCTH  MCXKIOY (bHSH‘leCKI/IMI/I BCIMYMHaMnu C
HCIIOJIb30BAHUCM  IIPAMBIX I/ISMepeHI/Iﬁ; IIpu 3TOM KOHCTPYHUPOBATH
YCTAaHOBKY, (bl/IKCI/IpOBaTB PE3YyJIbTAThL HOJ'Iy‘ICHHOfI 3aBUCHUMOCTH
(1)I/ISI/I‘IGCKI/IX BCINYMH B BHIC Ta6J'II/II_I n l"pa(bI/IKOB, AC€J1aTb BBIBOABI IIO
pe3yiibTaTaM HUCCICIOBaHUA

10.12

Cobmnronath npaBuia 6€30MaCHOrO TPya MPU MIPOBEJICHNUN UCCIIEI0BAaHUI B
paMKax  y4eOHOro  HSKCIepUMEHTa, Yy4eOHO-MCCIIEeOBATENbCKONH U
IIPOEKTHOM JESTEIBHOCTH C UCIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U
71a00paTOPHOTO 000PYIOBAHUS

10.13

Pematp pacuérHble 3amaun ¢ SBHO 3aJaHHOW (DM3HUECKON MOJeNblo,
UCTIONB3Ys (PU3UYECKHE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHANU3a YCIOBHUS
3a/1auM BBIOMPATh (PU3UUECKYIO MOJEINb, BBIACNATh (PU3NUECKHE BEIUYNHBI
u ¢dopMynbl, HEOOXOauMBbIe sl €€ pelIeHUs, MPOBOIUTH PACU€Thl U
OIICHUBATh PEALHOCTh MOJYUCHHOTO 3HAYCHHS (PU3NIECKON BETMUHUHBI

10.14

Pemats Ka4CCTBCHHBIC 3aJadyu: BBICTPANBATh JOTUYCCKHU
HCTIPOTUBOPCUUBYIO ILCIIOYKY paCCY)KIlCHI/Iﬁ C OHOpOfI Ha HU3YYCHHBLBIC




3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-I€CKI/I€ SABJICHUA

10.15

Hcnonb3oBarh  mpu  pelieHMH  ydyeOHBIX  3a7ad  COBPEMEHHbIE
WHOOpPMAIIMOHHBIE  TEXHOJOTMHM Ui TIOWCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallMM M MPEACTaBICHUS Y4YEOHOM U HAy4dHO-NOIYJISPHOU
UHPOpPMALMK, TOJYYCHHOW U3 pa3NIUYHBIX HCTOYHHUKOB; KPUTHUECKU
aHAIIM3UPOBATH M0JIy4aeMYyI0 HH(POPMALUIO

10.16

[IpuBoUTE NpUMEpPHI BKJIa/la POCCUMCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTUE HAayKH, OOBSCHEHUE IIPOLIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKU U TEXHOJOTHU

10.17

Hcnonb3oBaTh TeopeTndyeckre 3HaHUS MO (PU3HMKE B MOBCEIHEBHOM KU3HU
uig  obecriedeHust 0Oe30macHOCTH Mpu  oOpallleHuu ¢ npudbopamMu U
TEXHUYECKUMH YCTPOMCTBAMH, IS COXPaHEHHs 3JI0POBBS M COOIIOICHUS
HOPM 3KOJIOTHYECKOI0 MOBECHUS B OKPYKAIOLIEH cpene

10.18

PabGorare B rpymnme C BBINOJHEHWEM PA3JIMYHbIX COLMAIBHBIX PpOJIEH,
IJIAHUPOBATh PaOOTy TPYMIIBI, PAlMOHATIBLHO PACIIPENCTATh 00S3aHHOCTU U
IIaHUPOBATh ACATCIIBHOCTL B HECTAHAAPTHBIX CHUTYyaAlUAX, AaACKBATHO
OLCHMBAThb BKJIaJ KaXJ0ro W3 Y4YaCTHHUKOB TpyIIbl B PCHICHUC
paccMaTpuBaeMon MPOOIEMBI

11 KIJACC

Kon
NpoBepPsieMoro
pe3yJabTarTa
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IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero o001ero o0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJb U MECTO (PU3UKU B (POPMHUPOBAHUU
COBPEMEHHOM Hay4yHOUW KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHHUKHU
U TEXHOJOTUH, B MPAKTUYECKOW IESITeNbHOCTHU JIOJEH, LENOCTHOCTh H
€IMHCTBO (PM3MUYECKOM KapTUHBI MUpa

11.2

Y4YUTHIBATh rpaHulibl TIPUMCHCHUSA H3YUYCHHBIX (bHSPI‘ICCKPIX MOI[CJ'ICIZZ
TOYCUHBIN SHGKTpI/I‘-ICCKI/Iﬁ 3apsan, SAACpHad MOJCIbL aToOMa, HYKJIOHHAasA
MOJACJIb aTOMHOI'O A[pa IIpUu pCIICHUH q)HSI/I‘leCKI/IX 3aJa4

11.3

Pacrio3naBath Gu3nyeckue siBICHUs (MIPOIECChI) U OOBICHATH X HA OCHOBE
3aKOHOB  JJICKTPOJMHAMUKA W KBAaHTOBOW (U3WKU: DIIEKTpUYECKas
POBOJIMMOCTh, TEIUIOBOE, CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBUSI
TOKA, B3aUMOJICHICTBHE MAarHUTOB, AIEKTPOMArHUTHAsT WHAYKIIHS, JICHCTBUE
MAarHUTHOTO TIOJSl HAa TMPOBOJHUK C TOKOM U JBIDKYIIMHCS 3apsij,
AJIEKTPOMArHUTHBIE KOJIeOaHUs u BOJTHBI, PSIMOJIMHEHHOE
pacrpocTpaHEeHHE CBETa, OTPaXKEHHE, MpeIOMICHHe, HHTephepeHIus,
nudpakius U MoJIIpU3alvs CBETa, JUCIEPCUs CBeTa, (HOTOIICKTPUICCKUN
addekt (poTtodddexT), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aToMa  BOJIOPOJA,  C€CTECTBEHHAas W HCKYCCTBEHHAs




PaaOaKTUBHOCTD

11.4

OHI/ICLIBaTB HSyHCHHBIe CBOI\/'ICTBa BeIIcCTBa (BHCKTqueCKHC, MAar"duTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOJUMOCTh Ppa3IMYHBIX Cpel) U
JJIEKTPOMArHUTHBIE  SIBICHHUS  (IIPOLIECCHI), HCHONB3yd  (hU3HYECKHe
BCIIMYHUHBI: BHCKTpI/I‘IeCKI/Iﬁ 3ap;111, CHJia TOKa, SHGKTPI/I‘-IGCKOG HaprDKeHI/IC,
ANEKTPUIECKOE COMPOTHBIICHUE, pa3HOCTh moTeHnuanos, DJIC, pabora
TOKa, WHAYKUMS MarHuTHOro moJs, cuia Awmmepa, cuia JlopeHua,
I/IHILYKTI/IBHOCTI) KaTyHIKI/I, 3Heprm{ 3JI€KTpI/I‘-IeCKOFO U MAargdumuTHOI'O HOJICfI,
MepuoJ M YacToTa KoJjiebaHUM B KojeOaTeIbHOM KOHTYpE, 3apsii M cuia
TOKa B TIPOILIECCE TapPMOHMYECKHX JJICKTPOMArHUTHBIX KOJICOaHUH,
(oKycHOE pacCTOSHME M ONTHYECKas CHWJa JHH3bI; TPU OINHUCAHUU
HpaBI/IJ'II)HO TpaKTOBaTI) q)HBI/IquKI/IfI CMBICJT I/ICHOJ'II;?.YGMBIX BEINYNH, UX
0003Ha4YeHMs] U EQUHMIIBI; YKa3blBaTh (DOPMYIIbI, CBS3BIBAIOLIUE JIAHHYIO
(hU3MYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU

115

OnuceiBaTh M3YyYEHHBIE KBAHTOBBIE SIBICHUS W TIPOIECCHI, HCIOIB3YS
(br3UYeCKre BETUIMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJIHBI
W YacToTa CBeTa, PHEpPIrus M UMIyIbC (POTOHA, MepHoJ] MoJypacnana,
SHEPTHsI CBS3W ATOMHBIX SJIep; MPH ONMUCAHWU TPABWIBHO TPAKTOBATH
(bUBUYECKU CMBICT HCTIOIB3YEMbIX BETUYHH, UX 0003HAUYCHHS U €IUHUIIBI;
yKa3bIBaTh (OPMYIIbI, CBS3BIBAIOIINE NAHHYIO (PU3UYECKYIO BEIUYUHY C
JOPYTMMHU BETUYMHAMU, BBIYUCIISITH 3HaU€HUE (PU3NIECKON BETMYUHBI

11.6

AnHanu3upoBath PpU3NUECKUE MPOLIECCHI U SBJICHUS, UCTIONb3Ys (pU3nUecKue
3aKOHBl W TPHUHLOMIBLI: 3akOH OMa, 3aKOHBI IOCJIEIOBAaTEIBHOTO U
NapajuieIbHOTO COEAUHEHUs MPOBOJAHUKOB, 3ak0H [xoyns — JleHua, 3akoH
ANEKTPOMArHUTHOM MHAYKUWHU, 3aKOH MPSIMOJIMHEHHOTO pacipoCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEJIOMIICHUSI CBETAa, ypaBHEHHE
OiiHmTeitHa g doTtodddekrra, 3aKOH COXpaHEHHS SHEPruu, 3aKOH
COXPAaHEHHUS MMITYJIbCa, 3aKOH COXPaHEHUsS 3JIEKTPUUECKOTO 3apsja, 3aKOH
COXPaHEHHUs MacCOBOTO YHCIA, MOCTylaThl bopa, 3aKOH pajnO0aKTUBHOTO
pacmaja; Mmpu STOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaXEHHE U YCJIOBHsS  (TpaHMIbI,  OO0JIACTH)
IPUMEHUMOCTH

11.7

OHpe,Z[CJ'ISITL HaIlpaBJICHUEC  BCKTOpPAa HWHAYKIHU  MArHuTHOI'O  IIOJIA
IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

Ctpouth M OMUCHIBATh H300pakeHUE, CO3AaBaeMOE IJIOCKHM 3€pKajioM,
TOHKOM JIMH30U

11.9

BBITIONHATE OKCHEPUMEHTHI 0 HCCIEIOBaHUI0 (DM3MUECKUX SIBICHUU U
MPOIIECCOB C UCIIOJIB30BAHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUH; PU ITOM
(dbopmynupoBath npobiaemy (3a7ady) U TUMOTE3y yueOHOTO SKCIIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEIOKEHHOTO 000PYAOBAHHUS, POBOIUTH OTIBIT
1 (OpPMYTUPOBATH BBHIBOIBI

11.10

OCYH.[GCTBJBITL MpsAMBIC U KOCBCHHBIC U3MCPCHUA (1)I/I3I/I‘-IGCKI/IX BCJIIMYHH,
Ipru 5TOM BLIGI/IpaTB ONTHMAJIBHBIN CIIOCO0 HU3MCPCHHUA U HCIIOJIB30BATH




M3BECTHBIE METO/IbI OLICHKH IIOTPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBaTh 3aBUCHUMOCTH  (DU3MYECKUX BEIMYMH C HCIOJIb30BAHHUEM
NPSIMBIX U3MEPEHUH; TIPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3yabTaThl TOTYYEHHOH 3aBHCUMOCTH (DM3MYECKUX BEIMYMH B BHJE
TaOauIl U TPaUKOB, IETaTh BBIBOAKI 10 Pe3yIbTaTaM HCCICIOBAHUS

11.12

CoGumroath nipaBuiia 0€30MaCHOTO TPyl MPH MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOro  DKCIIEPUMEHTAa,  y4eOHO-HMCCIICIOBATEIbCKOW U
HpOGKTHOI\/JI ACATCIIBHOCTU C UCIIOJIB30BAHHUEM N3MCPUTCIIBbHBIX YCTpOﬁCTB n
1a060pPaTOPHOTO 00OPYIOBAHUS

11.13

Pemate pacu€rHble 3aaud ¢ SBHO 3aJaHHON (U3MUYECKOW MOJIETBIO,
I/ICHOJ'II)3y5[ (1)I/I3I/I‘-ICCKI/IC 3aKOHBI 1 HpI/IHHI/IHI)I; Ha OCHOBC aHaJIN3a yCJ'IOBI/ISI
3a1a49u BI)I6I/IpaTB (1)I/I3I/I‘ICCKYIO MOACIb, BBIACIIATH (1)H31/I‘-I€CKI/I€ BCIIMYUHBI
u ¢GopMyiabl, HeoOXoauMble Al €€ pEelIeHUs, MPOBOJUTH pPacuéThl U
OILICHHUBATH peaJ'IBHOCTB nonyquHoro 3HAYCHUA (1)I/I3I/I‘~IGCKOI\/JI BCIIMYUHBI

11.14

Pemratp KA4eCTBEHHBIE 3a/1auu: BBICTPANBATh JIOTUYECKU
HEMIPOTHUBOPEUMBYIO IIENOYKY PACCYXJCHHM C ONOpPOM HAa HW3Yy4YECHHBIE
3aKOHBI, 3aKOHOMEPHOCTU U (PU3NYECKUE SABIICHUS

11.15

Ucnonb3oBarh  mpu  pemieHUHd  yuyeOHBIX  3a7ad  COBPEMEHHbIE
nH(pOpPMallMOHHBIE  TEXHOJOTMU Ui  TIOUCKa, CTPYKTYpUpPOBaHUS,
UHTEpIpeTali U MpPEACTaBIeHUS Yy4eOHOW U HaydyHO-TIOMYJSPHOU
uHpopMaluy, TMOJMYYEHHOW U3 paA3IUYHBIX HCTOYHUKOB; KPUTUYECKU
aHAJIM3UPOBATH MOJTy4aeMyl0 HH(POPMALIHIO

11.16

OOBSACHATh TPHUHIMUIBI JCHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3inyaTh YCIOBUS MX O€30MacHOr0 MCMOJb30BaHUS B
MOBCE/IHEBHOM JKU3HU

11.17

[IpuBoUTE MpUMEpPHI BKJIa/1a POCCUNCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKH, B OOBACHEHHE NPOIECCOB OKPYXKAIOIIETO MHUpPA, B
pPa3BUTHE TEXHUKU U TEXHOJIOTH

11.18

Hcnonp3oBaTh TEOpETUYECKUE 3HAHUS 10 (PU3HMKE B TOBCEIHEBHOW KU3HU
st obecriedyeHuss 0€30MAacCHOCTH TMpU  oOpalieHur ¢ npubopamMu |
TEXHUYECKUMH YCTPOMCTBAMU, IS COXPAHEHHsS 3JI0POBBS M COOIFOICHUSI
HOPM 3KOJIOTUYECKOTO IMOBEACHUS B OKPY)KAIOIICH cpelie

11.19

PaGorath B rpymnme C BBIIOJHEHHWEM pa3MYHbIX COLMAIBHBIX pOJIEH,
IUITaHUPOBaTh pabOTy IPYIIIbI, PALIMOHATIBHO PACIPENENsITh 00I3aHHOCTU U
IUITAHUPOBAaTh JEATEIbHOCTh B HECTAHJAPTHBIX CHUTYaLUsAX, aJIeKBaTHO
OLICHMBATh BKJIAJ KaXIOTO W3 YYaCTHUKOB TIPYNIbl B PpELICHHUE
paccmaTpuBaeMoi poOIeMBl




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon Kox mposepsiemoro

pasaejia 3JJEMEHTA

HpOBepﬂeMble JIEMEHTLI COACPKAHUSA

OU3NKA 1 METOIbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupozae. Haydnele meTonbl
IIO3HAHUSA OKpyXKaromero Mupa. Pons skcriepumenta
M TEOpUM B IIPOLECCE TO3HAHUA MPUPOIBI.
OKCIEpUMEHT B (PU3HKE

1.2

MonenupoBanue (bu3UIecKux SIBJIEHUU u
npoueccoB. Hayunblie rumnortessl. ®dusnyeckue
3aKOHBI W Teopuu. ['paHUIBI NPUMEHUMOCTH
¢uznyeckux 3akoHOB. IIpWHIUI COOTBETCTBUA.
Ponp u wmecro ¢usuku B (POPMHUPOBAHUU
COBPEMEHHOM  HAy4yHOM  KapTUHBI MuUpa, B
MPAKTHUYECKOHN AESITEeIbHOCTH JII0IeH

MEXAHHUKA

#H#HPar###KIUHEMATHUKA

211

Mexannueckoe NIBIDKECHUE. OTHOCHUTEIBHOCTD
MexaHndyeckoro nBmkeHus. Cucrema oOTCUYETA.
Tpaekropus

2.1.2

[lepememnienne, CKOpocTb (CpeAHssI CKOPOCTD,
MT'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMBI KOOPAMHAT.
Clio)xeHue nNepeMeILeHU I U CI0KEHUE CKOPOCTEN

2.1

2.1.3

PaBHOMepHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE
IBUKEHHE. ['paguku  3aBUCHUMOCTH  KOOPJMHAT,
CKOPOCTH, YCKOpPEHHS, MYTH U TepeMeIICHUs
MaTepuaIbHOU TOUYKU OT BpEMEHU

214

CBoOoaHOE MmajieHue. Y CKOpeHue CBOOOTHOTO
ajcHus

2.15

Kpuponmneiinoe JIBHOKEHUE. PaBHOMepHOE
JBU)KEHUE MaTEPUAIIbHOW TOUYKM IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAsA CKOpOCTh. llepuon u
yacroTa. LleHTpocTpeMuTensHoe yCKOpEeHue

2.1.6

Texanuueckue YCTpOﬁCTBaZ CIIMAOMETP, ABUKCHUC
CHapsA 0B, HCITHBIC U pCMCHHBIC IIEPpCAavIn

2.1.7

[Ipaktuyeckue paboTbl. M3MepeHHe MIHOBEHHOM
ckopoct. lccnenoBaHue COOTHOLIEHHUS MEXIY




MyTSIMU, PO ICHHBIMU TEJIOM 3a
MOCJIeI0BATEIbHBIE PAaBHBIC MPOMEKYTKH BPEMEHHU
IpyU PaBHOYCKOPEHHOM JBW)KCHUU C HavYaJbHOU
CKOpPOCTBIO, paBHOM HYJM0. M3ydeHue IBHKEHUA
mapuka B BA3KOW KHUJIKOCTU. M3ydueHue NBHKEHUSA
Tesa, OPOIIEHHOTO TOPU30HTAIBHO

2.2

H#Par## JUHAMUKA

221

[Ipuanun  otnocurensHOocTH ['anmnes. Ilepsbiid
3akoH HproTona. lHepuuanbHble CHCTEMBI OTCUETA

222

Macca tena. Cuina. [IpyHIun cynepno3unmu cui

2.2.3

Bropoit 3akoH HproToHa 15151 MaTepuanbHOW TOUKH B
uHepuuanbHoil cucreme orcuéra (MCO). Tperuit
3akoH HploTOHA 171 MaTepuanbHBIX TOUEK

224

3akoH BceMUpHOro TsAroteHus. Cuia TSDKECTH.
[lepBas kocmuueckast ckopocTs. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbKEHHUSI U cujia TpeHus mnokos. KoapduueHt
TpeHus. Cuina CONpOTUBIIEHUS NIPU JBMKEHUH TeNa
B )KMJKOCTHU WJIU rase

2.2.7

[TocTymarenpHOE W BpalIATSIIBHOE  JIBHIYKCHHE
a0COJIIOTHO TBEPJIOTO Tela

2.2.8

MoOMEHT cuabl OTHOCUTEIBHO OCH BPALICHHUS.
[Tneuo cuibl. YcnoBusi paBHOBECUS TBEPIOTO TENA B
14(6(0)

2.2.9

Texandeckue YCTpOﬁCTBaZ MHNOAIIHUITHUKH, IBUXKCHHUEC
HCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuueckue paboTbl. M3ydeHuwe ABMIKCHUS
Opycka Mo HAKJIOHHOM IUIOCKOCTH TOJ ACHCTBHEM
HECKOJIbKUX cui. MccnenoBanue 3aBUCMMOCTH CHIT
VIPYTrOCTH, BO3HUKAOIUX B AehopMUpyemMoit
NpYXHHE U PE3UHOBOM 00pasiie, OT BEIUYMHBI UX
nepopmanuu. VccnenoBanue ycClIOBHI paBHOBECHS
TBEPJOTO TeJA, UMEIOIIETO0 OCh BPAILIEHUS

2.3

##HPar###3AKOHBI COXPAHEHU A B MEXAHUKE

231

I/IMHy.TIBC MaTepHaﬂLHOﬁ TOYKH, CHUCTEMBI
MaTCpHaAJIbHBIX TOYCK. I/IMHy.]'IBC CHJIBI 1 UBMCHCHUC
HUMITYJIbCa TCJ1a

2.3.2

3akoH coxpaHeHus uMmiyiabsca B MICO. PeaktuBHOE
JBUKEHHE

2.3.3

PaGora cunel




2.34

MouHoCcTE CHIIBI

2.35

Kunernyeckass »5SHeprus MaTepUAIBHOW  TOYKH.
Teopemao KWNHETUYECKOU SHEPIUU

2.3.6

[TorennnaneHasa sHeprus. [loTeHnumanbHas 3HEprus
yIpyro nehopMHUPOBAHHOK MIPYXUHBI.
[loTennmanpHas sHeprus Teiaa BOJINU3U NOBEPXHOCTH
3eMiu

2.3.7

[loTeHnnmanpHble 1 HEMOTEHIMAIbHbBIE CHIIbL. CBSI3b
paboThl HENOTEHLMAIbHBIX CHUJI C HW3MEHEHUEM
MEXaHUYECKOM DHHEPruM CHUCTeMbl Tel. 3aKOoH
COXPAaHEHHUS MEXaHUYECKOMN SHEPTUu

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

TexHu4eckue  yCTpOMCTBA:  JABWIKEHUE  PAKeT,
BOJIOMET, KOTep, NPYKUHHBIN MUCTOJIET

2.3.10

[IpakTuueckue padoTsl. M3yueHue cBA3M ckopocTeit
TeJ Nmpu Heynpyrom ynape. MccnenoBanue cBsi3u
paboThl CWJIBI C HW3MEHEHHEM MEXaHWYECKOU
SHEpPruu Tena

3 MOJIEKVJIAPHASA ®U3UKA U TEPMOAMHAMUKA
#it#Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOU TEOPUU

OcHoBHbIE TMOJIOKEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopur. BpoyHOBCKOE HBUKEHHUE.
Hudbdysus. Xapakrep ABKEHHUS U B3aUMOICHCTBUS
YacTHII BEIlleCTBa
Mopnenu cTpoeHHs Ta30B, >KHIKOCTEH U TBEPABIX

3.1.2 Tell U OOBACHEHHE CBOMCTB BEIleCTBA HAa OCHOBE
3TUX MOJEIIEN

313 Macca MOJIEKYJIL. KonunyectBo BEIIIECTBA.

o IMTocTrostHHas ABoraapo

31 314 TemoBoe  paBHOBecue. Temmeparypa u €€

usmepenue. lllkana temneparyp Lenscus
Mopens uzaeansHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJIIPHO-KUHETUYECKOH TEOpUU HUIeaTbHOTO
rasa
AOcomoTHas TeMrepaTypa Kak Mepa cpeaHei

3.1.6 KMHETUYECKOM JHEPruu  TEIJIOBOTO  JIBMXKEHHS
yactui ra3a. [llkana remneparyp KensBuna

317 VYpaBuenne Kianeiipona — MennaeneeBa. 3akoH
JlanbToHa

318 I"a3zoBbIe 3akoHbI. M301po1iecchl B UA€aNBHOM Ta3e ¢

MMOCTOSAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA,




u30Xxo0pa, u3odapa

3.1.9

Texnuueckue ycTpoicTBa: TEpMOMETP, OapoMeTp

3.1.10

[IpakTuueckue paboTel. M3Meperrne Macchl BO3ayXxa
B KJIacCHOM KOMHate. McciaenoBaHue 3aBHCHMOCTH
MEXIy TIapaMeTpaMu COCTOSHUSI Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKN

3.21

TepmonnHamudeckas cucrema. Buyrpennss
SHEpPrusi TEPMOJIMHAMUYECKONH CHCTEMBI M CHOCOOBI
€€ U3MEHEHUA

3.2.2

KonnuectBo Temotsl u  paboTta. BHyTpeHHss
SHEPrus OJHOATOMHOI'O MJEAIBLHOIO Ira3a

3.2.3

Buant TeTJIoNIepe1avuu: TETJIOTPOBOTHOCTb,
KOHBEKIIMSI, W3IydeHue. TemmoéMKOCTh  Tena.
VaenrHasg  TEINIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI MPHU TEIJIONepeade

3.24

IlepBblii  3akoH TepmoavHaMHKH. [IpumeHeHne
MEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IPOLIECCaM.
['padpuueckas maTEpIpeTanus paboTh ra3a

3.2.5

TenmoBrie MAaIlIUHEL. [TpunIUTIBI NEUCTBUS
TEIJIOBBIX MamuH. [IpeoOpazoBanusi >HEpruu B
TEIJIOBBIX MamuHaxX. KoaddummeHnT moae3Horo
nevictus (nanee — KII/]) termoBo#t mamunbl. [{uki
Kapno u ero KII/]

3.2.6

Bropoii 3akon TepMmomuHamuku. HeobOpaTtumMocTh
IpOLECCOB B Mpupoje. TeroBble JBUTATEIH.
DKonoruyeckue npoOiaeMbl TEIIOIHEPTE€TUKH

3.2.7

Texuuyeckue ycTpoiicTBa: JBUTaTeNh BHYTPEHHETO
cropanusi, ObITOBOM XOJIOIUIBHUK, KOHTUIIHOHEP

3.2.8

[Ipaktnueckue pabotel. M3mepenue yaenbHOMN

TEIUIOEMKOCTH

3.3

##Par###AI'PEI'ATHBIE COCTOSHN A BEIHLIECBA. ®A30BbIE

INEPEXO/IbI

3.3.1

[TapooOpa3zoBanne u kouaeHcauus. Mcmapenue u
KUTNIEHWEe. YJielmbHas TemoTa MapooOpa3oBaHMsL.
3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS

3.3.2

AOCONOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3yXa.
Hacspiennsii nap

3.3.3

Teépnoe Ttemo. Kpucrammmueckue u amopdHsie
Tena. AHM30TPONUsS CBOWCTB KpUCTALIOB. JKuakue

KpHUCTAJJIbL. COBpCMCHHBIe MaTepuaibl




IInaBnenue u KpucTtajlyin3aluus. VaenpHas TemioTa

3.3.4
iassieHus. Cyonumanus
3.3.5 YpaBHeHUE TEIIOBOrO OanaHca
Texauueckue yCTpOMCTBA: TUTCPOMETP u
336 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUM IMOTY4YECHHUS
o COBPEMCHHBIX  MarTepuagoB, B TOM  YHCIE
HAaHOMAaTEpHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTbl. l3mepeHue BiaXHOCTU
o BO3JIyXa
4 OJIEKTPOAMHAMUKA
##HHPar#HH#IJIEKTPOCTATUKA
411 DnekTpuzaiusl Tel. JJNeKTpudeckui 3apsia. JlBa
o BH/IA DJIEKTPUIECKUX 3apSIIOB
41.2 [IpoBOHUKH, TUAIIEKTPUKHU U TIOJYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHUS IEKTPUUYECKOTO 3apsiia
414 BzaumonerictBue 3apsinoB. 3akoH Kymnona
DIeKTpruYecKoe roJe. HanpsixénnocTth
415 3JEKTpUYECcKOro mojs. [IpuHuunm cynepno3uium.
JIuHuyM HanpsKEHHOCTH 3JEKTPUUECKOTO TOJIS
416 Pabora cuI AIIEKTPOCTATUYECKOTO TOJIS.
h [MoTennman. Pa3HOCTh OTEHIMAIOB
4.1 [IpoBOMHMKKM ¥  JIUAJIEKTPUKA B  MOCTOSHHOM
4.1.7 AIEKTPUIECKOM oJIE. Jusnexrpudeckas
MPOHUIIAEMOCTh
OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOEMKOCTh
41.8 IJIOCKOTO KOHJEHCAaTOopa. ODHEpPrus 3apsHKeHHOTO
KOHJIEHCAaTOpa
Texuuyeckue yCTpoiicTBa: AIIEKTPOCKOIIL,
419 ANEKTPOMETD, ANEKTPOCTATUYECKAs 3aIuTa,
o 3a3eMJICHHE  JJIEKTpPOnpuOOpoB,  KOHJAEHCATOP,
KCEpPOKC, CTPYMHBIN IPUHTED
4110 IIpakTuueckue paboTHI. H3mepenne
- 3JIEKTPOEMKOCTH KOHJIEHCATOPa
##Par###IIOCTOSHHBIN DJIEKTPUYECKWM TOK. TOKM B PASJIMYHBIX
CPEJAX
Ycnosus CYLIECTBOBaHMS MOCTOSIHHOTO
4.2.1 3IEKTPUUECKOTO ToKa. McTtounuku Toka. Cuina Toka.
4.2 ITocTostHHBIN TOK
4.2.2 Hamnpsokenne. 3akon OMma ais ygacTka Lenu
423 DIIEKTpUYECKOe COITPOTUBJICHHUE. VY nensHOE

COIIPOTHUBJICHUEC BCIICCTBA




4.2.4

HOCH@I[OB&TGHBHOG, mapajijiejibHOC, CMCIIAHHOC
COCANMHCHUC ITPOBOIHUKOB

4.2.5

Pabora snexrpuueckoro Toka. 3akoH JIkoymas —
Jlenna

4.2.6

MOILIHOCTB 3JIEKTPUYECKOTO TOKA

4.2.7

anekTpoaBwkymas cuna (manee — OJC) wm
BHYTPEHHEE CONPOTUBJICHWE HCTOYHHKA TOKA.
3aKkoH Oma  pgus MIOJIHOM (3aMKHYTOH)
anekTpudeckoit nernu. KopoTkoe 3aMbikaHme

4.2.8

DONeKTpOHHAs MPOBOJUMOCTb TBEPIBIX METAIJIOB.
3aBUCHUMOCTb  CONPOTUBIEHUS  METAUIOB  OT
Temmeparypbl. CBEpXIpOBOIUMOCTh

4.2.9

OnekTpuueckuid TOK B  Bakyyme. CBoiicTBa
AJEKTPOHHBIX ITYYKOB

4.2.10

[TonympoBoaauku. CoOCTBEHHass W TpPUMECHas
MPOBOJIMMOCTh TIOJIYyMPOBOTHUKOB. CBoMcTBa pP-N
nepexona. [loympoBoIHUKOBBIE TPHOOPHI

4.2.11

DIIEKTpUYECKAN TOK B JJIEKTPOJIUTAX.
DJIEKTPOJIUTUYECKAS JUCCOLUALIMS. DIIEKTPOJIN3

4.2.12

DJIEeKTpUYECKUil TOK B razax. CaMOCTOSITENIbHBIA U
HECAMOCTOSITENIbHBIA  pa3psif. Pas3nmuuHble THUIBI
CaMOCTOSITENBHOTO pa3psaa. Mosnus. [1nazma

4.2.13

TexHuueckne ycTpoicTBa: aMIIEpMETp, BOJBTMETD,
peocTaTt, UCTOYHUKHU TOKa, 3JIEKTPOHArpeBaTeIbHbIE
npuOopHI, AJIEKTPOOCBETUTEIbHbIE puOopHI,
TEPMOMETP COINPOTUBJICHUS, BAaKyyMHBIH OHO[,
TEPMHUCTOPBI u (hoTOpE3UCTOPHI,
MOJIYTIPOBOIHUKOBBIH JTMOJI, TaJIbBAHUKA

4.2.14

[Ipaktuueckue paboTel. M3yueHue cMemIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

UNsmepenne OJIC wuCTOYHMKA TOKa M €ro
BHYTPEHHETO COMPOTUBIICHUSL. Habmronenue
ANEKTPOJIN3a

11 KIJACC

Kon
pa3iena

4

Koanposepsiemoro

3JEMEHTA

IIpoBepsiemble 371eMeHTbI COAEPKAHUS

SJIEKTPOAMMHAMUKA

4.3

#HHPar#HH#MAT HUTHOE I1OJIE. OJIEKTPOMATI'HUTHAS MHAY KN A




IlocTosHHbBIE MAarHuThl. B3aumoneiictsue

43.1
HOCTOSIHHBIX MarHUTOB
MarnutHoe nosie. BekTop MarHUTHOW MHIYKIIUH.
432 [IpuHnun cynepno3unuu. JIMHUM MarHUTHOMN
e MHAYKIMU. KapTuHa TMHUM MarHUTHOM MHAYKLIUU
OJISl TIOCTOSTHHBIX MarHUTOB
MarnuTtHO€E 1oje npoBOJAHMKA ¢ TOKOM. KapTuna
JMHUWA TIOJIL JUIMHHOTO MPSMOTO MPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKU C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJTHUKOB C TOKOM
4.3.4 Cuna Amnepa, €€ MOAYNIb U HallpaBJiEHUE
Cuna JlopeHnua, e€ Moaynb U HampabiCHHE.
4.3.5 JIBr>KeHME 3apsyKEHHOM YacTULbl B OJHOPOJHOM
MarHuTHoM noJjie. Pabota cunel Jlopenia
4.3.6 SIByIeHUE IMEKTPOMArHUTHON HHITYKIIUU
4.3.7 [ToTox BEeKTOpa MarHUTHOM MHAYKIIUN
438 OJIC  wHaykuuu. 3aKOH  DJIEKTPOMArHUTHOM
e unaykuuu Gapanes
Buxpeoe anexkrpuueckoe nosie. 3JC uHAYKIIMU B
4.3.9 MPOBOJIHUKE, JIBIDKYIIEMCS TOCTYNaTeIbHO B
OJIHOPOJHOM MarHWTHOM I10JI€
4.3.10 [TpaBumo Jlenma
4311 NunyktuBHOCTh. SABNeHHe camouHaykiuu. 3/C
e CaMOMHIYKIIMU
43.12 DHeprusi MarHUTHOTO TIOJIS KaTYIIKK ¢ TOKOM
4.3.13 DIIEKTPOMAarHuTHOE T0JIe
Texnuyeckue ycTpoicTBa: MOCTOSHHbIE MarHHTHI,
4.3.14 ANEKTPOMATrHUTHI, FIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTAPHBIX YACTHII, UHIYKIIMOHHAS TIeYb
[IpakTnueckue paboTbl. M3ydeHHe MarHUTHOTO
MoJI KaTyliku ¢ TokoM. MccnenoBanue aeicTBUs
4.3.15 MOCTOSIHHOTO MarHuTa Ha pPaMKy C TOKOM.
HccnenoBanue  sBIE€HUS  DJIEKTPOMArHUTHOM
UHAYKIUN
5 KOJIEBAHU S 1 BOJIHBI
#HHPartH#MEX AHUYECKUE 1 DJIEKTPOMATI'HUTHBIE KOJIEBAHUA
Konebarenpnast cucrema. CBoOOAHBIE KONIEOAHUSI.
5.1 5.1.1 I'apmonnueckue xonebanus. Ilepuon, uactoTa,
amMIuuTyAa u ¢asza konedaHuit
5.1.2 [IpyxuHHBINA MassTHUK. MaTeMaTnyecKuil MasiTHUK




5.1.3

YpaBHeHue TapMOHUYECKUX KoJieOaHuH.
Kunematnueckoen  JUHAMHUYECKOE  OINHUCAHUE
K0JIe0aTEIILHOTO JBHKCHHUS

5.1.4

[IpeBpamienue 5SHeEpruM NOpU TapMOHUYECKUX
kosieOaHusx. CBs3b  aMIUIMTYAbl  KoJIeOaHM
UCXOJHOW BEIMUYMHBI C aMIUIMTyJaMHU KoJieOaHU
€€ CKOPOCTH U YCKOPEHUS

9.1.5

Konebarenbublit KOHTYD. CBobomaHbIe
JNIEKTPOMArHUTHBIE KOJIEOaHUS B  HICATHLHOM
KOJIe0aTeIbHOM  KOHTYpe. AHAIOTHUS  MEXIy
MEXaHHYECKUMH u AIIEKTPOMATHUTHBIMH
konebanusmu. ®opmyna TomcoHa

5.1.6

3akoH COXpaHCHUA OHEPTUHn B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyXcHHBIE MEXaHUYECKHUE KoJeOaHusl.
Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXJEeHHbIE
OJICKTPOMArHUuTHLIC KoJIeOaHusL.

5.1.8

[IepemeHnHsbIl TOK. CHHYCOMAAIBHBIN ITEPEMEHHBII
TOK.

5.1.9

MOUHOCTh MEPEMEHHOTO TOKAa. AMIUIUTYIHOE W
JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HATIPSHKEHUS

5.1.10

Tpanchopmatop. IlpousBoacTBo, Tmepegada u
notpebieHue ANEKTPUYECKOM SHEPTrHH.
DOKOJIOTUYECKHE  PUCKA  TPU  HPOU3BOJICTBE
3JIEKTPUYECKON SHEPIUU. Kynerypa
HCIIOJIb30BaHUS JIEKTPOIHEPTUU B TOBCEIHEBHOM
KUZHU

5.1.11

Texnuueckue YCTpOMCTBA: cericmorpad,
ANEKTPUYECKHUI 3BOHOK, IMHUU 3JIEKTpoIepe1ad

5.1.12

[IpakTuueckue paboTHI. UccnenoBanue
3aBUCHUMOCTH TIEpU0/ia MalbIX KoJieOaHul Tpy3a Ha
HUTH OT JUIMHBL HHUTH W MacChl Tpy3a.
HccnenoBanue mnepeMeHHOTO TOKa B LIENU U3
MIOCJIEZIOBATENBHO COEAUHEHHBIX KOHJIEHCATOpa,
KaTyLIKHU U pE3UcTopa

5.2

#H#HPart#HH#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE BOJIHBI

MexaHuueckue BOJIHBI, yCIIOBUS
591 pacrpoCTpaHEeHHUs. IMepuon. CkopocTb
pacrpocTpaHeHHs ¥ JAJIUHA BOJHBL. [lonepednsie u
IPOJOJIbHBIE BOJIHBI
599 #HH#HPar###  Untepdepenuuss u - audpaxuus

MEXaHUYCCKHUX BOJIH




5.2.3

3Byk. Ckopoctb 3ByKa. I’ poMKocTh 3ByKa. BricoTa
ToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHHIE BOJIHBL. YCIIOBUS HU3IY4EHUs
3JIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B anekTpoMarHuTHON BOJIHE B
BaKyyMe

5.2.5

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTpPa)K€HHE,
IIPEJIOMJIEHUE, HOJIsIpU3aLus, Tdpakus,
uHTeppepeHms. CKOPOCTh IIEKTPOMArHUTHBIX
BOJIH

5.2.6

[IIkama >neKTpOMarHUTHBIX BOJH. lIpumeHenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPaanoCBA3U u TCICBUACHUS.
Paguonokanus. DNeKTpOMarHUTHOE 3arpsi3HEHUE
OKpYKalolleu cpeibl

5238

Texnnueckue YCTpOWCTBA:! MY3bIKQJIbHBIE
WHCTPYMEHTBI, YyIbTPa3BYKOBas JMATHOCTHKA B
TEXHUKE M MEIWLHHE, panap, paauoNpHEMHUK,
TeJeBU30p, aHTeHHa, Tenedon, CBU-neun

5.3

H##HPar#H#OIITUKA

5.3.1

[IpsamonnHeiHOE  pacnpoCTpaHEHUE CBETa B
onxHOpoIHOM cpene. JIyu cBeta

5.3.2

OtpaxkeHre cBeTa. 3aKOHbl OTPaXEHUsI CBETA.
[TocTpoenue n300paxeHuil B IIOCKOM 3epKaje

5.3.3

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPECJIOMIICHUA CBETA.
AOCOIIOTHEIN NTOKA3aTeNlb IIPEIIOMIICHUA

5.3.4

[lonnoe BHyTpeHHee oTpaxkenue. [IpenenbHbii
yroJI MOJIHOTO BHYTPEHHETO OTPaXKEHUS

5.3.5

I[I/ICHepCI/Iﬂ cBeTa. CII0KHBIM cOCTaB O€JI0ro CBETA.

IIBer

5.3.6

CoOuparonue W pacceMBarolIde JIMH3bL. TOHKas
nuH3a. DOKyCHOE paccTOSIHUE W ONTHYECKas cuia
TOHKOW JuH3BL. [locTpoenune wu300pakeHU B
cobuparomux U paccenBaromux auHzax. opmyna
TOHKOM JIMH3BI. Y BEIIMUEHHE, TaBaeMO€ JTUH30MU

5.3.7

Hpez[em,l IIPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ
OIITUKHU

5.3.8

WnTepdepennus cBera. KorepeHTHbIE HCTOUHUKHY.
Ycnosus HaOI0IeHUS MaKCUMYMOB u
MUHHUMYMOB B HHTE€P(QEPEHIIMOHHON KapTHHE OT
JBYX CUH(a3HBIX KOTEPEHTHBIX HICTOYHUKOB




Hudpakmus cBera. udpaxiuonnas peméTka.
539 YcnoBue HaOMIOACHUS TJaBHBIX MAKCUMYMOB TIPH
e HaJCHAH  MOHOXPOMAaTHYECKOr0  CBeTa  Ha

T(QPaKIUOHHYIO PEHIETKY

5.3.10 [Monsipuzanus ceeta

Texanueckue yCTpOMCTBA: OYKH, Iy1a,
5311 ¢doToanmapar, IIPOECKIIMOHHBIN armapar,

MHUKPOCKOII, ~TEJIECKOIl, BOJIOKOHHAsl ONTHKA,
T(pakMOHHAs PEIIETKA, TTOJISIPOUT

[IpakTnueckue pabotbl. M3mepeHue mnoxazaresns
5312 IPETOMIICHHS. Uccnenosanue CBOIICTB
e n300pakeHuii B jauH3ax. HaboaeHue qucrepcru

CB€Ta

3JIEMEHTHI CITIELIUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

['panune MIPUMEHUMOCTH KIJIACCUYECKON
6.1 MexaHukd. [locTynaTsl T€OpUH OTHOCUTENLHOCTH:
' MHBApHMAHTHOCTb MOJYJS CKOPOCTH CBETa B

BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTENHLHOCTH OJHOBPCMECHHOCTH.

6.2
3amenyieHne BpeMEHH M COKPAIEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBA3pb MacChl C DHEPrHEl HW  HUMIYJIbCOM
6.4 CBOOOJ/THOM YaCTHIIbl. DHEPTHUsl MOKOS CBOOOIHOM
YACTHUIBI

KBAHTOBAS ®U3NKA

7.1

#i#Par###3JIEMEHTBI KBAHTOBOM OIITUKU

®otonbl. @Dopmyna I[lmanka CBs3M SHEPruu
7.1.1 dboTOHa € €ro 4YacTOTOW. DHEPrusi W HMITYJIbC
dboToHa

OtkpsiTue U uccienoBanue Gporodddexra. OnbITHI

12 A.T'. CroneroBa. 3akousl hoToddderra

VYpaBHenne OiHmrediHa s QoTodrddexTa.

7.1.3
«Kpacnas rpanuma» porosddexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGeneBa

7.1.5 XUMHAYECKOE IEUCTBUE CBETA

Texuuueckue yCTpOICTBa: (OTO3IEMEHT,

7.1.6
¢doToaTUuK, CONHEUHas OaTtapes, CBETOANO

7.2

CTPOEHHME ATOMA

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo
7.2.1 MCCIIEJOBaHMIO CTpoeHUs aToma. [InmanerapHas
MOJIeJIb aToMa




7.2.2

[Tocrynmarel bopa. H3mydenue u mnorzouieHue
($oTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHS
sHepruu Ha Jpyro. Buael cnextpoB. Crekrtp
YPOBHEW 3HEPIrUH aTOMa BOAOpPOJA

7.2.3

BonnHoBeie cBoiicTBa ywactuil. Bosnbel ne bpoitns.
KopmyckynsipHo-BostHOBOK tyanusm. Jludpakuus
IEKTPOHOB HA KpHUCTAIIIAX

7.2.4

CronranHoe n BBIHYXXJICHHOC H3JIyUCHHUC.
YCTpoiCTBO M IPUHIIMIT PabOTHI J1a3epa

7.2.5

TexHr4ecKne yCTpOMCTBA: CIEKTPAJIbHBIN aHAJIN3
(CTIEKTpOCKOT), J1a3ep, KBAHTOBBIA KOMITHIOTED

7.2.6

[IpakTuueckue paboThI. Habmonenue
JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoabl HaOJIFOIEHUS Hu perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTue pagnoaktuBHOCTH. OmbITEI Pesepdopaa
[0 OMNpeAeNeHUI0 COoCTaBa  PaJMOAKTUBHOTO
n3nyuaenus. CpoiictBa anbda-, Oera-, ramma-
U3JIy4eHMs. BiusHue paTnoakTUBHOCTH Ha KUBbIE
OpraHu3Mbl

7.3.3

OTkpbITHE TIpOTOHA MW HeWrpoHa. HykionHas
Monenb sapa I'eizenOepra — MBaneHko. 3apsn
anpa. MaccoBoe uncio siapa. M3oTorsl

7.3.4

Anbba-pacnaz. DNEKTPOHHBIA W TO3WTPOHHBIN
OeTa-pacrma. l'amma-uznydenue. 3akoH
paZoaKkTUBHOTO pacraja

7.3.5

DHeprust CBS3M HYKJIOHOB B sifjpe. SlaepHble CHIIBIL.
JedexT maccol siapa

7.3.6

SnepHbie peakiuu. Jlenenre u CMHTE3 SAep

7.3.7

SAnepusiii  peaktop. TepMosimepHBI  CHHTE3.
[IpoGaembl U MEPCIEKTUBLI SAIEPHON YHEPTETHKH.
DKOJOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETHKU

7.3.8

3HeMeHTapHLIC YaCTHUIIBI. OTKpHTI/Ie MMO3UTPOHA.
CDYH)IaMeHTaJ'ILHLIe B3aUMOJEUCTBHU

7.3.9

TexHudyeckue yCTpoOHCTBa: JO3UMETP, Kamepa
Bunbcona, saepHbiii peakTop, aroMHas bom0a

7.3.10

[Ipaktuyeckue pabotel. HMccnenoBaHue TpeKoB
qacTHIl (110 TOTOBBIM (poTOrpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3BI,




IIJIaHCThI, UX BUAUMOC IBUKCHHUC

8.2

Conneunas cucrtema. [lmaHeTsl 3eMHOH TpyYIIIBI.
[InaneThI-TUraHThl ¥ WX CIYTHUKH, KapJIUKOBbHIC
mwia"eTsl. Masble Tesaa COnHEYHON CUCTEMBI

8.3

Connme, ¢orochepa u armochepa. CoyHedHas
AKTUBHOCTH

8.4

Wcrounuk sueprun ConHua u 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETHMOCTb, paauyc, TeMIleparypa, 170.¢
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIIAcC —
CBETHUMOCTB). 3BE3/1BI TJIABHOM
MOCJIEZIOBATEILHOCTU. 3aBUCUMOCTh ~«Macca —
CBETHUMOCTB)» JUTS 3BE3]1 IJIaBHOM
IIOCJIEI0BATEIILHOCTH

8.6

HiHPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoOBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKICHUN
n sBoarony CoJIHITA M 3BE3]1. DTAaIlbl )KU3HU 3BE3]T

8.7

Mneunsiid [lyre — Hama Namaktuka. CnupanbHas
cTpykrypa ["anaktuku, pacnpenenenue 3B€31, ra3a
u neu. Ilomoxenme m  aBmkenue CoiHIAa B
["amaktuke. [1nockas u chepudeckas moacuCTEMbI
lNanaktuku

8.8

Tunbl ramakTuk. PaguoranakTMKd | KBaszaphbl.
YEpHbIe OIPBI B SApPax raJakTUK

8.9

Bcenennasa. Pacmupenue Bceenennoi. 3akoH
Xab6ua. Pazberanne ramaktuk. Bo3pact u pamunyc
Bcenennoii, teopus bonbmoro B3peiBa. Mojenb
«ropsauei Beenennoit». PenukroBoe nzinydeHue

8.10

MacmrabHas CTPYKTYpa Bcenennoil.
MeraranakTuka. Hepeménnsie POOJIEMBI
aCTPOHOMHUHU




MPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOIi 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

1

CpopMHpPOBAHHOCT, YMEHHUH pacro3HaBaTh (PU3UYECKUE SIBICHUS

(mpo1iecchbl) U 0OBACHATH UX HA OCHOBE U3yUEHHBIX 3aKOHOB

Brnanenne ocHOBOMOJAararOMmMMU  (PU3MUECKHUMH  MOHATUSIMH U

BEJIMYMHAMH, XapaKTEPU3YyIOLUUMHU (U3NUECKUE TIPOLECCHI

ChopMHpPOBAaHHOCT, YMEHHH TPUMEHATH 3aKOHBI KJIACCHYECKOU
MEXaHUKH, MOJICKYJIIPHOU (NN u TEPMOIMHAMUKH,
AIEKTPOIMHAMUKH, KBAHTOBOW (DM3HWKW JUIsl aHAIW3a U OOBSICHEHUS
SBJICHHM MHKPOMHpPA, MAaKpOMHpa W Merammupa, paszaudaTrh yCIOBHUS
(rpaHuiibl, 06J1aCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, MMOHUMATh
BceoOmui xapakrep (yHJaMEHTalIbHBIX 3aKOHOB W OTPAHUYEHHOCTD
WCIOJIb30BAHMS YaCTHBIX 3aKOHOB;, aHAJIM3UPOBaTh (PU3MUECKHE
MPOLIECChl,  UCHOJBb3ys  OCHOBHBbIE  TIOJIOXKEHHS, 3aKOHbI U

3aKOHOMCPHOCTH

ChopmupoBaHHOCTh YMEHHUSI pazuyaTh YCJIOBUS MPUMEHHUMOCTHU

MoJeNel PU3NIECKUX TEIl U MPOIIECCOB (SIBJICHUI)

ChopmupoBaHHOCTh yMEHHUSI peliaTh pacu€THbIE 3aJaud C  SIBHO
3aJlaHHOM W HEsIBHO 3aJaHHOW (M3UYECKON MOJENbI0: HAa OCHOBAHHUHU
aHaJlv3a YCIOBUS BbIOMpaTh (U3UYECKHE MOJEIH, OTBEYAOIINE
TpeOOBaHUSAM 3324, IPUMEHATH (POPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHU
U T[OCTynatbl  (U3MYECKUX  TEOpUA  MPU  HCIOJIB30BAHUU
MaTEeMaTHYECKUX METOJIOB pEeLIeHMs 3a7ad, NPOBOAUTH PacuéThl Ha
OCHOBAaHWU HMEIOIIUXCA JaHHBIX, aHAIM3UPOBATh pE3YJIbTaThl U
KOPPEKTUPOBaTh  METOJbl  pEHIeHUsT C  Y4ETOM  MOJYYEHHBIX

pE3yNbTaTOB

Pemate kauecTBEHHEBIE 3aJga4yu, Tpe6y}01une IIpUMCHCHUA 3HAaHUM M3
Ppa3HbIX Pa3aciioB MIKOJBHOI'O Kypca (1)I/I3I/IKI/I, a TaKXKC€ HHTCrpanuu
3HaHUN U3 Apyrux npeaMeToB CCTCCTBCHHOHAYYHOI'O  IUKIJIA:
BBICTpauBaTh JIOTHYCCKYHO MLCIIOYKY paccymneHHﬁ C OHOpOI>'I Ha

HU3YUYCHHBIC 3dKOHBI, 3dKOHOMCPHOCTH U (I)I/I3I/IquKI/Ie SABJICHHUA




Bnanenue OCHOBHBIMHU METOJaMu HAy4YHOTO MIO3HAHUS,
UCTOJb3yeMbIMU B (HU3UKE: NPOBOJUTH TMpSIMbIEe M KOCBEHHBIC
u3MepeHus: (PU3NYECKUX BEIUYMH, BBIOMpAs ONTHUMAJbHBIA CIOCOO
U3MEPEHUs] U HCIIOJIb3YsI M3BECTHBIE METOJBI OICHKH IOTPEIIHOCTEH
U3MEPEHUH, MPOBOJIUTH HCCIECAOBAHUE 3aBHCUMOCTEH (PH3MYECKUX
BEIMYMH C HCIOJBb30BAaHUEM TMPSIMBIX HW3MEPEHUH, OOBICHATH
HIOJTy9eHHBIC PE3YJIbTAThl, UCHOJb3ysd (PU3UUIECKUE TEOPUH, 3aKOHBI H
HOHSTHSA, M JeNaTh BBIBOJBI; COOMIOAATh MPaBUiIa OE30MacHOrO Tpyaa
MIpH TIPOBEJCHUHN HCCICIOBAHUN B paMKax y4eOHOTO DKCIIEPHUMEHTA M
y4eOHO-UCCIEeJOBAaTEIbCKON  AEATETBHOCTH € HCIIOJIb30BAHUEM
IUQPPOBBIX ~ W3MEPHUTENBHBIX  YCTPOHCTB W JabOpaTOpHOTO

000pyI0oBaHUs

ChopMHpOBAaHHOCT,  YMEHUW  aHAIM3UPOBaTH U OIICHUBATH
TOCJIEACTBUSL OBITOBOM M TIPOM3BOJICTBEHHOM NIEATETLHOCTH YEJIOBEKa,
CBSI3aHHOW C (PU3UUYECKUMH TIPOIIECCAMH, C TO3UIMA IKOJOTHIECKOM
0€30I1aCHOCTH; MpeACTaBICHUIN 0 panoHaIbHOM
MPUPOJIOTIONIL30BAHUHM, a  TakKe€  pasyMHOM  HCIOJIb30BaHHUU
JOCTMKEHUM HAayKHM W TEXHOJIOTUW IS JaJdbHEHIIEro pa3BUTHUS

4eJI0BEYECKOr0 00IIecTBa

OBnageHue pasIUYHBIMU  criocobamu  paboTel ¢ uHMOpMaImein
(U3NYECKOTO  COJNEp)KAaHHS C  HCIIOJIb30BAaHHEM  COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJOTHA, pa3BUTHE YMEHHH KPUTHYECKOTO

aHaJIM3a U OLCHKHU JOCTOBEPHOCTHU nonyqaeMoﬁ I/IH(bOpMaI_[I/II/I

10

ChopmupoBaHHOCTH ~ YMEHMIl  NPUMEHSITh  OCHOBOIOJAraollne
ACTPOHOMMYECKHE TMOHATHS, TEOPHUH M 3aKOHBl [UIsl aHalu3a |
00BsICHEHUS! (PU3NYECKUX MPOIECCOB, MPOUCXOAAIIUX Ha 3BE3NAX, B
3BE3MHBIX CHCTEMax, B MEXTallaKTUYECKON cpefe; JABHKEHUS

HeOECHBIX TeJI, DBOJIIOLMH 3BE311 1 Beennennoi




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPAEMBIX HA EI'D
11O ®U3UKE

Kona
Kona
pasaena/t

€MbI

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA
3JIEMECHTA

1 MEXAHUKA

1.1 KMHEMATHUKA

MexaHu4deckoe JBHKXCHUC. OTHOCUTEITEHOCTD

111

MEXaHHUYCCKOT'O JIBUKCHUA. Cucrema otcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

HepeMelleHre:
Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

yTE.

CroxeHIIe l'IEpEMEII[EHIIﬁZ

Ay =4, +4

CkopocTh MaTepuagbHOM TOUKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, =— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Brruncienue NEpEeMCIICHUA U ITYyTHU MaTCpHaHBHOﬁ TOYKH

IpY IPSIMOJIMHEHHOM JIBH)KEHUH BJIOJIb OCH X MO TpaduKy




3aBHCUMOCTH V(1)

. . Av _,
T5';r(ZI'Ill:l[J'EHIIE MAaTEPHAIBHOII TOYKIL: a = —L =u. =
r—=0

At
1.14
Au o, .
a =—= =(u,),'. aHamOIM4HO a, = (v, )’, a. =(v.)
Ay ' ' B -
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
xX(t) = xg + Voyt
X(t)
0
+
1.1.5

(028

U (t) — vgx = const

(t)




0x

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWNHOE JBUKEHUE:

v (t)=v, +at

1.1.6 a, = const
U;.T - U_l‘.'c = zﬂ.‘r [IJ _Il]
U -
HPII ABILARCHIII B OTHOM HAIIPABICHIH IIVIE 5= 1_7
CBoOoaHOE majieHre. Y CKOpeHue CBOOOTHOTO TaACHHMS.
v Jllé ﬁo
1.1.7
Yo G
0 Xo {-

JIBukeHue Tena, OpOIIeHHOTO MO YTIIOM 0. K TOPU30HTY:




[.‘k‘{f} =X, +U,f=x +tUcosa-f

g1 . 2
V()= vy +Uy t+ '2 =1, + Uysina - r—g?T

v(t)=v,, +gt=v,sina—gr

=0

=—g=const

{U;- (t)=uv, =v,cosa

o
oX
o
ey

1.1.8

KpuBonuHeiitHoe nBuxkeHue. [[BrkeHne MaTepraibHOM
TOYKH MO OKPYKHOCTH.
VYrnoBas v JIMHENHAs] CKOPOCTh TOYKHU:

v = wR

oR

[Ipu paBHOMEpPHOM JBUKEHUU TOUKH 10 OKPYKHOCTH
21

=—=2
w T v

2




2o
. LleHTpOCTpEMUTEILHOE YCKOPEHUE TOUKH:

nc

R
. [lonHOE ycKOpEeHNE MaTepHAIbHOW TOUYKH

TBépnoe teno. [loctynarensHoe U BpamareibHOe

1.1.9
JBUKEHUE TBEPAOIO Tena
1.2 JMHAMUKA
191 HNuepuumaneubie  cucrembl  orcuéra. llepBeiii  3akoH

Herorona. IIpunnun otHocuTensHOCTH [anumnes

1.2.2

Macca tena. IllmoTHOCTE BeliecTsa:




©
I
<13

Cuna. [IpuHIUTT CYTIEPITO3UITNH CHUT:

-

FpaBHoaeﬁCTB = Fl + FZ +..

- -

paBHOIEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetotona: mist marepuanbhoit Touku B MCO

-
>

F1 = ma,




Ap = FAt
A
p
F
At
npu
F = const
F
const
-— 89—
£, Fy
125 Tperuii 3akoH HproTOHA 111 MaTepUaIbHbIX TOYEK:
Fi; = —Fy
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3aKoH BCEMUPHOI'O TATOTCHUA: CUJIbI IPUTKCHUA MEXKIAY

TOYEYHBIMUA MAaCCaMU PaBHBI
mpm,

F=6—p

1.2.6




Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCHMOCTh CHIIBI
TSOKECTH OT BBICOTBI N Haj MMOBEPXHOCTHIO ILJIAHETHI
pamuycom RO:
_ GMm
" T R + h)?

mg

(R

h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 "
—kx
Cuia Tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEHUS:
Ep = uN
F
P
uUN
1.2.8
Cuiia TpeHus OKOS:
Ep, < uN

Tp

IN




Kosdduunent rperns

[aBiienue:
F,
P=%
S
1.2.9
F
1
1.3 CTATUKA
l
F
MOMEHT CHJIBI OTHOCHTEIIBHO OCH BPAIlCHHUS:
IM| = FI, rae | — maedo cumbt
F
1.3.1
F
OTHOCHTEJIBHO  OCH, TpOXoisdmiei dvepes Touky O
HEPIEHANKYISPHO PUCYHKY
1.3.2 Ientp Macc Tena. LIeHTp Macc CHCTEMBI MaTepHATbHBIX




TOYCK:

>

r]_l.M. -

r
M
m
1
+
m
2
+
m
1

- -

mqr + myry+...

mq +m2+




B OJHOPOJHOM II0JIC TAXKCCTH

(g = const)




const)
LOCHTP MacCC TCJia COBIIAAACT C €ro HECHTPOM TAKCCTU

VYcnosus paBaoBecust TBEporo Tena B UCO:

[M;+M, +...=0

1.3.3 -
|F+Fy+...=0
#HPar#t
3akon Ilackamns
1.34
JaBnenue B xuakoctu, nokosimeiics B UCO:
p =Dpo + pgh
Hit#tPar#t#t# | P
1.35
0
+
pgh
3akoH Apxumena:
FApx = ;PBblTeCH
F
HHHPar#
1.3.6

Apx




BBITCCH

€CIIH TeJIO0 U KUAKOCTh nokosarcs B UCO, To

FApx = ngBblTeCH

Apx

pgVv

BBITECCH

YcnoBue niaaBaHus Tell

1.4

3AKOHbI COXPAHEHUS B MEXAHUKE

HEHParH###
14.1

I/IMHYHLC MaTepHaﬂLHOﬁ TOYKH:

p=mv




HNmMnynsc cuctemsl Tei:

p=pst+p2t..

HHHPariH !
1.4.2




HEHPar#H#
1.4.3

3aKOH U3MCHEHHUS M COXPAaHCHHSI UMITYJIbCA:
B UCO

>

Ap = A(pl + p2+' . ) = FlBHe]_LIHAt + FZBHeLHHAt+- i




1 BHEIIH

At

2BHEIH

At

B CO , ecitm

Ap = A(py +pp+...) =0




A(

, €CITH

- -

FlBHEI.LIH + FZBHELLIH +...




1BHEITH

2BHEIIH

PeakTuBHOE NBIKEHUE

F
V;‘i_(;(x‘

HHPar#t
14.4 PaGoTa criibl Ha MaJIOM TIEPEMELICHHUH:
A= |1*:||.lf| -cos au=F, - Ax
{;
1.4.5 D

MoOIIHOCTh CHIIBI:

€CJIK 3a BpEMs




At

At

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIIHOCTH CUJIBI

p=
At Ar—

=F-p-cosa

1.4.6

Kunerndeckast sHEpryusi MaTepUAIBHON TOYKH:

EKHH -

KHUH

mv

2m

muv?
2

pZ

=Zm




3aKOH M3MECHCHHUS KHUHETUUCCKOM SHEPTrUU CUCTEMbI

MatepuainbHbIx To4ek: B MCO AEkun = Al + A2 + ...

1.4.7

[TorenumanbHas HEPTHS:
JUISL IOTEHIIMATBHBIX CHII

A12 = E1n0TeHu - EZHOTeHu_: AEHOTeHL[

12

InoreHIy

210TeHI

AE

TOTCHI]




[loreHnmanpHas SHEPTUs MAaTEPUAIILHON TOYKHU B
OJIHOPOZHOM II0JI€ TSKECTH:

EHOTeHu = mgh

E
TIOTEHI]
mgh
[ToTennmaneHas 3Heprus ynpyro 1eGopMHpOBaHHOTO
Tena:
p kx?
MOTeHl — 2
E
IOTCHIL
2




1.4.8

3aK0oH U3MEHEHUS U COXpaHCHHA MeEXaHU4YeCKOU OHCPIUH:
Euex = Exan  Enorem.
B IICO AE,ex = Agcex HENOTEHLL. CHEs
B IICO AE, e =0, eCMI Agcex menoresn. cax = 0

1.5

MEXAHUYECKUE KOJIEBAHWA 1 BOJIHBI

15.1

lapmonnveckne  KoyieOaHUsT ~ MATEPHATBHOH  TOYKH.
Ammmmtyna u  ¢aza  konebanuil. Kunemarmueckoe
OIIMCAHUE:!

x(1) = Asin( @r+o, ).

U (5)=x.

a(f=(v,),=—e'x() =a, +0'x=0,
TZI€ X - CMELICHAE U3 PAaBHOBECHS.
JlnHamMuyeckoe onucaHue:

ma, = —kx,

ma

—kx,

rIe

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe ONHCaHKE (3akoH COXpaHEHUs

MEXaHUYECKOM YHEPTUN):

CBsi3b aMIUIMTYZIBI KOJIEOAHHMM CMELIEHUs MaTepuanibHON
TOYKM C aMIUIUTyAaMH KojeOaHui e€ CKOpOCTH U

YCKOPEHUSL:

Upe =04, a__ =04

[Tepnoa u yacToTa KoJeOaHMI:

r=2r_1
] v

[Teprmoa ManbIX CBOOOJHBIX KOJEOAHHI MaTEMaTHYECKOTO

MAasITHUKA:
1.5.2 fi
IF=2m|—
g
[Tepuon cBoOOAHBIX KOJeOaHUH MPY>KUHHOTO MAsITHUKA!
m
T=2m E
Boinyxknennsle  konebOanusi. Pezonanc. PesonaHcHas
1.5.3
KpuBast
Ilonmepeunsle ¥ MPOAOJBHBIE  BOJIHBIL. Ckopoctb
PacCIpOCTPAHEHUS U JUIMHA BOJIHBI:
154

v
A=vT =—
v




Hurepdepentius u nudpakius BOJIH

155 3ByK. CKOpOCTh 3BYyKa
2 MOJIEKVJISAPHASA ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVJISAPHAS ©®U3UKA
Mopenn cTpoeHusi Ta3oB, JKUIKOCTEH U TBEPABIX TEII
[Tycts TepmoanHamMuveckas cucrema (Teno) coctout u3 N
OJINHAKOBBIX MOJIEKYII. Torja KOJIM4ecTBO BEIIeCTBA
N m
CTN
\'
211 )




rae

N
A
— YHCa0 ABOTaapo, M — Macca CUCTEMEI (Tena),
U

U

— MOJISIpHAsi Macca BellecTBa
2.1.2 TennoBoe NBMKEHHE aTOMOB U MOJIEKYJT BEIIECTBA
2.1.3 BsanmonelicTBrue 4acTHIL BEIIECTBA
214 Huddyszus. bpoyHoBckoe ABHKEHHE
2.15 Monens naeansHoro raza 8 MKT

CBs3b MCXKIY MOaBJICHUCM U cpeaHeﬁ KHHETHISCKOM

2.1.6
3Hepl"I/IeI71 MOCTYIIATCIILHOTO TCIIJIIOBOI'O JABHXKCHU A




MOJIEKYJ uaeaibHOTO ra3a (ocHoBHOE ypaBHeHue MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHOCHTpPAus MOJICKYJI

2.1.7 AoOcomroTHas Temriepatypa: T =t +273K
CBsA3b TeEMIepaTypbl Ta3a CO CpPEIHEH KUHETHYECKOU
SHEprueil MOCTYMaTEeNbHOIO TEIJIOBOTO JABMXKEHHUS €ro
MOJIEKYIIL:
2.1.8 7 2
i — my 3
& =|—— |==kT
v o2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOIO ra3a B TCPMOJIUHAMUKE:




( Vpeererse Merrereera — Kiareipora
| BeIpaKeHHE [V BHYTPEHHEH JHepIHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):
pRT

pV=%RT=vRT=NFcT, p=t

BripaxeHne U1 BHYTPeHHeIl 3HepPIHI 0HOATOMHO]
raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKkoH HaJ'ILTOHa JJId JaBJICHUA CMECHU pa3pCKCHHBIX I'a30B:

p=p+pt+..




2.1.12

N3omnpoueccel B pa3peskeHHOM T'a3e ¢ MOCTOSHHBIM YHCIIOM
moJiekys1 N (C MOCTOSTHHBIM KOJMYECTBOM BEILIECTBA V):
uzotepMma (T = const): pV = const ,

u3oxopa (V = const):

p
— = t
T = cons

T

P

const

n3zobapa (p = const):
v = t
7 = cons

const




I'padugeckoe mpeacrapneHne u3omnporecco Ha pV-, pT- u
VT- quarpammax.

OO0beIMHEHHBIN ra30BbINA 3aK0H:

pV .
T = cons

pVv

const

JJI1 ITIOCTOSIHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIH_[eHHBIe U HCHACBIIICHHBIC IIapbI. KadgecTBennas

3aBUCHUMOCTDH IINIOTHOCTH W JABJICHHS HACBIIICHHOI'O IIapa

2113 OT TEMIICpaTyphl, X  HE3aBHCHUMOCTH oT 00BéMa
HAaCBIIICHHOI'O I1apa
BraxxHocTh BO3ayXa.
OTHOCHUTENBHAS BIaXKHOCTD:
¢ _ Prnapa (T) _ Prapa (T)
B Puaceimnapa (T) - Puacbimnapa (T)
¢
2.1.14 =

HacsImapa




(M

p
napa
M
p
HachIIIapa
M
p
napa
M

N3menenue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCITAPCHUC

115 Y KOHJICHCAIS, KUTIEHUE XKUJIKOCTH

2116 W3meHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: IUIABJICHUE
o U KpUCTAIUTM3AIHS

2.1.17 [Ipeo6pazoBanue sHepruM B (pa3oBbIX Mepexogax




TEPMOJINHAMUKA

22.1 TennoBoe paBHOBECHE U TeMIIepaTypa

222 BuyTpeHnHss sHeprus

Terutonepenaua kak Ccroco0 W3MEHEHHS BHYTPCHHEH
2.2.3 sHepruu  Oe3  comepmieHUs  pabotel.  KonBekmws,

TCILIOMPOBOAHOCTDL, U3JTYUCHUEC

KonnuecTBo TEILIOTEL.

VY aenbHas TENI0EMKOCTE BEIIECTBA C:

Q = cmAT
224
Q
CMAT
VYaenpHas TeruioTa mapooopaszoBanus L: Q = Lm.
2.2.5 VnenpHas TermnoTa miaBieHus A Q = Am.
VY nenpHas TemoTa cropanus Tommaa (: Q = gm
DneMeHTapHas padoTa B TEPMOJIMHAMUKE:
A = pAV
A
2.2.6 -
pAV

Boruncnenue pabotel mo rpaduky mpoiecca Ha pPV-

JuarpaMmme

[lepBblii 3aKOH TEPMOAUHAMUKY:
Q12 =AUz + A1 = (U — Uy) +Aq,

2.2.7

12




AU

(U

12

12

12

Annabara:
Q12 =0= A1, = (U; —Uz) = AUy,




12

12

(U

AU

12

2.2.8

BTOpOfI 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC IMPOLECCChI




[Tpunnune! gerictBus TeroBbix mamuH. KIT:

I_]:ABJ.EHEII =“-HJI'P_|"-XM| |‘-—K.1II'I:|
MaxkcumansHoe 3HaueHue KII/. [ukn Kapho:
r._ -T T

2.2.10 MAX N = VMg = ————— =] — 20

VYpaBHEHUE TEIJIOBOTO OajlaHca:

Q1 + QZ + Q3+= 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

311

OnexTpuzanuss Tel U €€ NPOsABICHUS. JIEKTPUUYECKUI
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsii. 3aKOH COXPAHEHUSI ANEKTPUIECKOTO 3apsia

3.1.2

BsaumopneiictBue 3aps10B. Toueunsle 3aps/ipl. 3aKOH
Kynona:
B OJIHOPOJHOM BEUIECTBE C AUDICKTPHUECKON

IMPOHUITACMOCTBIO

9

F=k|q1|'1h1 _ 1 _|"'-;"1|'1
X 4neg, i

3.1.3

OnekTpuyeckoe mnoJie. Ero neicTBue Ha JIIEKTPUUYECKHUE

3apsiIbl

3.14

Hanpsok€HHOCTB 37IEKTPUUECKOT0 MOJIS:

>

. F

QHpOGHbIﬂ

MPOOHBIN




ITosie Toueunoro 3apsiaa:

q

E, = kr_2
.
k
r
2
q

OTHOPOJHOE II0JIE:
E = const.




const.

Kaprunsl nuHUN HAaNPSHKEHHOCTH ATUX MTOJIEN

3.1.5

[ToreHuManbHOCTH 3JIEKTPOCTATUYECKOTO TTOJIS.
Pa3zHOCTh NOTEHIMATIOB U HAIPSIKEHUE:
A1z = q(P1 — ¢2) = —qA¢p = qU.

12

(¢

qu.

IloTenumanbHas OHEprusd 3apsja B IJICKTPOCTATUYCCKOM

ITOJIC:




W
a9

A=-AW
A
-AW

HOTGHHI/I&J’I OJICKTPOCTATUYCCKOT'O ITOJIA:

w

¢=—

q

CBs13b HaHpH)KéHHOCTI/I MOoJIs1 U pa3HOCTH MOTCHIUAIIOB UIA

OJTHOPOJIHOTO 3JIeKTpocTaTHueckoro mojsi: U = Ed

[IpuHIMN cynepno3nuuy 3IEKTPUUECKUX MOJIEH:

3.1.6 E=Ei+E;+...,¢0 =d1 +Po+...







[IpoBOAHUKH B 3IEKTPOCTATUYECKOM IOJIE.
VYcnoBue paBHOBECHUS 3apsAI0B: BHYTPH MPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MMOBEPXHOCTH MPOBOJHHUKA @ = CONSt
318 JudnexTpuku B AIIEKTPOCTATUYECKOM ToJie.
o JusnexTpuueckas MPOHUIIAEMOCTh BEIIECTBA €
Konpnencarop. D5nekTpo€MKOCTh KOHAEHCATOPA:!
¢4
U
C
3.1.9
U




DeKTPOEMKOCTD TIOCKOTO KOHJICHCATOpa!

£g0S
= d = £ 0

&€

eC

3.1.10

Hapanneﬂbﬁoe COCAUMHCHUC KOHACHCATOPOB:

q :q1+q2+...,U1 = Uz :---;Cr[apam] _Cl +C2+...




napaui




IlocnegoBaTenpHOE COSIMHECHNE KOHACHCATOPOB:

1 1 1
U:U1+U2...,q1:q2:“_’c =C—+C_2
mocn 1

+..




moci




3.1.11

DHeprus 3apsKEHHOT0 KOHJEHCATopa:
U CU? 2
2 2 2C

qu




CuU

2C

3.2

3AKOHBI ITOCTOSAHHOI'O TOKA

Cwua Toka:
=24
3.2.1 Aty
ITocTosuubI TOK: | = const
Jlnst mocrostHHOTO TOKA ( = It
3.2 VYcnoBus CyleCTBOBaHUS dJIEKTPUUECKOTO TOKA.

Hanpsoxenne U u D/IC E

3.2.3

3akoH OMa Uil y4acTKa Lemnu:

I_U
"R




DIIEKTPUYECKOE

COIIPOTUBJICHHUEC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OJHOPOJHOTO ITPOBOAHHUKA OT €ro JJIMHBI U

CCUCHU. Y;{enLHoe COITPOTUBJICHUE BCIICCTBA.

l
R:pg

R
3.24 P

S

I

Hctounuku Toka. DJ1C ucToyHnKa Toka:

A
E — CTOPOHHHXCHUJT
q

3.2.5




A

CTOPOHHHUXCHII

BryTpeHHee conpoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa 11 TOJIHOM (3aMKHYTOM) JIEKTpUYECKOM Lenu:

E = IR + Ir, oTkyna

Rr




3.2.7

HapaﬂﬂeﬂBHoeCOCHHHCHHCHPOBOHHHKOB
I=11+12+..,Ul=U2=..,
1 1 1
Rupamn  Ri R

napaui




HOCJ‘IG)IOBaTeJ'IBHOG COCIUHCHUC HpOBO}IHI/IKOB:
U=Ul+U2+..,11=12=.,,
RI'IOCJI = Rl + R2+...

mocia




3.2.8

Rt

Pabora snexrpuyeckoro Toka: A = [UL.
3akon Jxoyns — Jlenma:
Q = I?Rt

Ha pesucrope

2
R:Q=A=12Rt:IUt:7t




3.2.9

MOIIHOCTB 3JIEKTPUYECKOTO TOKA:

Ad
P=— =IU

LY, Ar—d
TermoBast MOIITHOCTB, BBIAESEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MonTHOCTE HCTOYHUKA TOKA:

3.2.10

CBOOOIHBIE  HOCHUTENTH  DJIGKTPUUECKHX  3apsijioB B
MPOBOJHUKAX. MeXaHU3Mbl MPOBOAUMOCTH  TBEPABIX
METaJUIOB, PaCTBOPOB W PACILJIaBOB AJICKTPOJIUTOB, T'a30B.

[TonynpoBoauuku. [1oaynpoBOAHUKOBBIN 11O

3.3

MAT'HUTHOE I1OJIE

3.3.1

Mexannueckoe B3auMOIECHCTBUE MArHUTOB. Mar"HuTHOE
nose. Bexktop  MarHuTHOW — uMHAykumu.  [lpuHnun

CYNCPIIO3UIUN MAI'HUTHBIX TOJIEH:

- - -

B = Bl +B2+...




JIluHuM WHAYKIUMUW MarHutHoro mojs. KapTuHa nuHui
WHIYKITUH MarHuTHOTO [OJIS [I0JIOCOBOTO u

HO,Z[KOBOO6p33H01"O IIOCTOSITHHBIX MarHuToOB

OnbiT OpcTega. MarHuTHOE 1O0JI€ MPOBOJHHKA C TOKOM.

KapTI/IHa JIMHAN HUHAYKOWUHA MArdvuTHOI'O IIOJIA AJIMHHOI'O

3.3.2
NpsSMOTO  MPOBOJHUKA M  3aMKHYTOTO  KOJIBLIEBOTO
MPOBOJHUKA, KATYIIIKA C TOKOM
Cuna Amrepa, e€ HanpaBJICHUE U BEJIUYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [A€ O — YT'OJI MCIXKAY HAlTpaBJICHUCM IMTPOBOAHUKA U BCKTOPOM




+

3.34

Cuna JlopeHna, e€ HalpaBJIEHUE U BEJINYHHA:

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0 — YTOJI MEXAY BEKTOpaMHU

-

v

. I[BI/I)KGHI/IG 3apH)KCHHOﬁ YaCTHULBI B OJHOPOJHOM MAarHuTHOM

ITOJIC

3.4

OJIEKTPOMAT'HUTHAA MHAYKIOUA




IToToX BEKTOpa MarHUTHOM UHAYKLIUHU:
® = B, S = BScosa

(0))
B
n
34.1
S
BScosa
i B
3.4.2 SBnenune sanexrpomaruuTHOM HHAYKIUH. DJ1C nHIyKIMN
3aKOH 3JIEKTPOMarHuTHOM MHIyKuun apazaes:
AD
3.4.3 E = :_l:I:lir
At Af—A)
/\f4 "
————,
DJIC MHAYKIUH B TPSIMOM TPOBOJIHHUKE UTHHOI |,
3.4.4 JBUXKYIIEMCS CO CKOPOCTBIO

-

v




w1l

)

B OJJTHOPO/THOM MarHUTHOM moJjie B:
| E; |= Blvcosa

Blvcosa

, [A€ O — YTOJI MCXKAY BEKTOPOM Bu HOpMAJIbIO

-

n

K IINIOCKOCTH, B KOTOpOfI JIC)KAT BCKTOPLL

>
>

luv




; €CITH




TO

| E; |= Blv
| E
i
Blv
3.45 [IpaBusio Jlenma
NHIyKTHBHOCTH:
()
L=—
I
L
I
3.4.6
)
, umu @ = LI.
Camounnaykuus. 9/1C caMOMHIYKIIMY:
AT
= EL =
—)
OHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM:
3.4.7 _LP?

W, =
L=




LI

3.5

OJIEKTPOMATI'HUTHBIE KOJIEBAHHMA 11 BOJIHBI

351

2

Konebarenbubiii koHTYp. CBOOOAHBIE AIEKTPOMATHUTHBIC

KoJIcOaHUs B nacajibHOM KoJIeOaTeIIbHOM KOHTYpEC:
[0(1) =Gumasin( o+ o)

]fff] =g, = iq,, cos( ot +@p ) =1 cos( ot +@p)
®opmyna TomcoHa:

T =2nVLC




LC

, OTKyJ1a

2

LC




CBs13p aMIIMTYZABI 3apsija KOHJEHCATopa C aMIUIUTYION
CHJII TOKa TPU  CBOOOJHBIX  DIEKTPOMArHUTHBIX

KOJICOAHHIX B nACaJIbHOM K0JIe0aTeIEHOM KOHTYpPC:

Qe = —

()]

3aK0H COXpaHEHHUS PHEPTrUU B UICATHHOM KOJI€OATEITHHOM

KOHTYpE:
3.5.2
3.5.3 BoinykeHHBIE 35IeKTpOMarHuTHbIE Kosiebanus. Pesonanc
ITepemennnii  TOK.  IIpom3BoacTBo, mepemaya U
oTpebIIeHNe AIEKTPUIECKON IHEPTUU
o cu’ LI’ cu’_ LI’
+ = R = TR — const.
2 2 2 2
CaolicTBa AJIEKTPOMAarHUTHBIX BOJIH. B3anmuas
OpHMEHTAlMsl BEKTOPOB B JJIEKTPOMAarHUTHOM BOJIHE B
BaKyyMe:
E1lBlc
E
3.5.5 1
B
1




356 [xana DIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
36.1 [IpsimonuHENHOE pacnpoOCTpPaHEHHE CBETa B OJHOPOIHOMU
cpene. Todyeunbiit uCTOUHUK. JIyd cBeTa
3aKOHBI OTPaKEHHUS CBETA.
a=p
a
3.6.2
alp
TORT TS TITTT
3.6.3 [TocTpoenne n3o00pakeHUH B TIIIOCKOM 3€pKajie
3aKOHBI IPEJOMIICHHS CBETA.
[Ipenomiienue cBera:
nysina = n,sinf.
n
1
3.6.4
sina
n

sinf.




AOCOIOTHBIN MM0Ka3aTeNb NPEIOMICHHUS:
c

Nasc = v

abc

OTHOCHUTENBHBIN NTOKA3aTENb MPETOMIICHUS:
n, v

nOTH
1 U2

OTH




XoJ 1yder B IIpU3Me.
.‘L"l = .‘L'z . .”'1}.1 = .”2}.2
CooTHOIIEHHE 4YacTOT W COOTHOUIEHWE [UIMH BOJIH IpHU

nepexoac MOHOXpOMATHYECKOI'O CBCETA YCPE3 TIpaHULlY

paszena AByX ONTUYECKUX CPE/I:




3.6.5

ny<m ny

o .
[TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIi yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS:
1 n,

Sina,, = =—
P nOTH nq

Sina

np

OTH




Coluparoriue ¥ paccewBarolue JTUH3BL. TOHKas JHMH3A.

®DOKYCHOE pACCTOSHUE U ONITHYECKAs CHJIa TOHKOW JIMH3BI:

1
D=—
F
D
3.6.6
F
1
®opmyiia TOHKOH JIMH3BI:
1 N 1 1
d f F
3.6.7




YBenuueHue, 1aBaeMoe JUH30M:

h 1fl
l=—=——
H d




| fl

d T

A

F\ h

7

R

B cJydac pacceI/IBa}omeﬁ JIMH3bI:

3.6.8

1
DO0=F =—0,
D







| fl

Xox nyda, IpOUIEAIIEro JIMH3Y MOJ IPOU3BOJIBHBIM YIJIOM
K e€ riaBHOM ontuyeckoi ocu. Iloctpoenne nzoOpakeHuit
TOYKH M OTpe3Ka MPsIMON B COOMPAIOLIUX U PAaCCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

doToanmapar Kak onThYeckwii mpubop. I[maz  kak

OIITUYCCKasa CUCTEMA

3.6.

Uurtepdepeniuss  cBera.  KorepeHTHbIE  HMCTOYHHKH.
VYcnoBust HaOmOIEHUST MaKCUMyMOB U MUHUMYMOB B
UHTEepPEPCHITMOHHOW KapTUHE OT JBYX CHH(A3HBIX

KOTCPEHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

Hudpakums cera. udpakuuoHHas pemérka. YCIOBHE
HAOMIOJCHNUS] TJaBHBIX MAaKCHUMYMOB IpPU HOPMAIbHOM
MaJIcHUd MOHOXPOMAaTHYECKOTO CBETa C JJIUHOW BOJHBI A

Ha peléTKy ¢ neproaoM d:

dsin,, =mim=0,+/-1,+/-2,+/-3,..

dsing




3.6.12 Hucnepcus cBera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJTHOBOM JIY AJIM3M
411 l'unoresa M. Ilnanka o kBantax. ®opmyna [lnanka: E = hv
®oToHbl. DHeprus GoToHa:
E=hv= E =pc
A
E
41.2 -




pc

hc

Nwmnynsc dpoToHA:

hv




4.1.3

®oroapdexr. Onwiter  AI.  Cronerosa.

dhoTorddekra

3aKOHEI

414

VpaBuenne DitHmTeitHa 11 GoTodPdekra:

E(l)OTOHa = ABbIXOﬂa + EKHHmax;

¢dorona

ABrIXO1a
+

KuHMax

rae,

Ecl)OTOHa =hv =




hv

¢dorona
hv
A
hc
hc
ABbIXO/‘.‘La = thp = /1_
Kp
BbIXOJa

Kp




Kp
hc
2
mv max
Emmmax = 2 = eU3an

KHHMax

2

mv
2

max




eU

3an

4.15

[laBiienue cpera.
JlaBneHue  cBeTa  Ha  IOJHOCTBIO  OTPAXKAIOUIYIO
IIOBEPXHOCT M HA  IOJHOCTBK  IOTVIOIIAOLIYIO

MTOBEPXHOCTh

4.2

OU3NKA ATOMA

42.1

[Lnanerapnas MoJieb aToMa

4.2.2

[Tocrynatel bopa. U3znydenue u nornomierne GOTOHOB MpH
repexo/ie aToMa ¢ OJTHOTO YPOBHS SHEPTUU Ha JIPYTOM:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

JIuHeityaThbie CIEKTPBHI.

CriekTp ypoBHE# 3HEpruu aToMma BoJA0poa:

—13,63B
E, =22 4123 .

ne

4.3

OU3NKA ATOMHOI'O AJIPA

43.1

Hyxnonnas monens sigpa ['eiizenOepra — MBanenko. 3apsia

Aaapa. MaccoBoe uncio sapa. H3oTonsl

4.3.2

PannoakTuBHOCTS.

Anba-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacna.

DJeKTpoHHBIN B-pacmaj:

A A 0~
s X—= Y+ je+v,




[Mosurponnslii B-pacnan:
A A Oz | .,
sX—=- Y + je+ v,

l'amma-n3iydenue

4.3.3

3aKOH paJIMOaKTUBHOIO pacnajia:

-t
N(t) = Ny % 2T

N()

HYCTB M — Macca paguoOaKTUBHOTI'O BEIICCTBA. Torma

-t
m(t) =mgy* 2T

m(t)




4.3.4 Snepubie peakiuu. Jlenenne u cUHTE3 SAEp




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

1. ®usuka, 10 knacc/ Mskumes I'.4., byxosies b.b., Corckuit H.H. oz
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO
«IIpocsewenue»

2. ®usuka, 11 knacce/ Mskues I'.J1., byxosnes b.b., Yapyrun B.M. nox
penakmueit [lapbentreBoit H.A., AkiinonepHoe obmectBo «M31aTenbcTBO

«HpOCB@IIICHPIC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA

1. ®usuka. [Toypounsie pa3pabotku no yueonuky 10 xmacc. Caypos FO.A. U3.
[Ipocenienue , 2023.

2. ®usuka. [loypounsie pazpadbotku no yueOnuky 11 xmacc. Caypos FO.A. Uzn.
[Ipocsemenune , 2023.

3. O®wusuka. Paboume mporpammer. 10—11 xmacc. ba3oBwiii u yriyOnéHHBIN

ypoBHHU. [llatanuna A.B., U3a. IIpocsemenue , 2023.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubaunoreka I{OK https://m.edsoo.ru/39859ef1
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