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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 (¢u3MKe HAa YpPOBHE CpEeIHETO OO0Iero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yjibTaTaM OCBOCHUS
OCHOBHOHM o0Opa3zoBaTeapHON TporpaMmbl, mpeacTaBieHHbx B ®I'OC COO, a
TaKkke ¢ yuyéroMm ¢enepaibHoi pabodeil mporpaMmbl BocnuTanust U Konuenuuu
npenoaaBanus yueOHoro mpeamera «Pu3uka» B 00pa3oBaTeNbHBIX OPTaHU3AIMIX
Poccuiickoii ~ dexepanuu, — peaqu3yIOIMUX  OCHOBHBIE  00Opa3oBaTebHBIC
IPOrPAMMBI.

[Tporpamma no ¢usuke onpeaenser o0s3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHaBIMBAET PEKOMEHIYEMYIO MOCIEA0BATENbHOCTh U3YUYEHHS TEM U PA3IEIIOB
y4eOHOTO MpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JIOTUKK y4eOHOTro TMpolecca, BO3PACTHBIX OCOOCHHOCTEH  OO0ydYaroIIMXcCA.
[Iporpamma 1o ¢u3uke AaT NpPEACTaBIEHUE O LENAX, COJEpKaHUH, OOLel
cTpaTeruu OOy4eHUs, BOCIUTAHHUS M Pa3BUTUA OOYYaIOIIMXCS CpEelICTBaMU
ydeOHoro npeamera « Pu3nkay Ha yriiyoJIEHHOM ypOBHE.

N3yuenue kypca ¢uzuku yrayOnEHHOTO YPOBHSI MO3BOJISIET peain30BaTh
3a/1a4u MPO(PEeCcCUOHAIBHOW OpPUEHTAMH, HAINIPaBJICHO Ha CO3JaHUE YCIOBHM s
MIPOSIBJICHHSI CBOWX HMHTEIUICKTYaIbHBIX M TBOPUYECKHX CIOCOOHOCTEH KaXKIbIM
oOydJaronumcsi, KOTOpble HEOOXOAUMBI Uil TPOAOHKEHUS 00pa3oBaHHs B
opraHuzanusx mpodeccHoHaTbHOTO O00pa3oBaHUsd MO Pa3IUYHbIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIHATLHOCTSIM.

B nporpamme 1o (¢u3MKe ONPENeNsIOTCS IUIaHUPYEMBIE PE3yJIbTaThl
OCBOCHHUSA Kypca (PU3UKK Ha YPOBHE CPEIHETO OOIero o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJMeTHbIe, MpeaMeTHole (Ha  yrayOonénHom  ypoBHe). HayuHo-
METOJIOJIOTUYECKON OCHOBOM JJisi pa3pabdOTKu TpeOOBAHMM K JHUYHOCTHBIM,
METAnpeMETHBIM M TPEAMETHBIM pE3yJIbTaTaM OOYYaroINXCs, OCBOMBIIHX
nporpaMmy 1o (QU3MKE HAa YpOBHE CpeAHero o0miero oOpa3oBaHus Ha
yIIyONnEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOXO/.

[Tporpamma 1o gpu3uKe BKIIOYAET:

IUTaHUPYEMbIE pe3yibTaThl OCBOEHHUS Kypca (GU3MKH Ha yriyOn&éHHOM
YpOBHE, B TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cozepxkanue yueoHoro npeamera «duzuka» mo rogam o0ydeHus.

[Iporpamma 1o ¢u3UKEe HMEET MNPUMEPHBIM XapakTep M MOXKET ObITh
UCTOJb30BaHa YUUTEIAMHU (PU3HUKH JIJIS1 COCTABJICHHS CBOMX Pab0YHX MPOrpamMm.

[Iporpamma mo ¢u3MKe HE CKOBBIBAET TBOPUECKYIO MHUITUATUBY YUUTENICH U
NPEIOCTaBISET BO3MOXKHOCTH JUIsl peaju3allud Pa3IudyHbIX METOJUYECKUX
NOJXO/I0OB K NpernojaBaHuio (U3UKU HAa YIIIYOJIEHHOM YPOBHE NpPH YCIOBUU
COXpaHEHHUs 003aTeNbHOM YaCTH COACPKAHUS Kypca.



®du3nka Kak Hayka O HamOoJjiee OOIIMX 3aKOHAX MPHUPOIbI, BHICTYIAs B
KauecTBe y4eOHOro mpeaMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHUi 00 okpy:xatouieM Mupe. IIKoapHbII Kypc GU3HKK — CUCTEMOOOpa3yOIUi
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJBKY (DH3NYeCKre 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3y4aeMbIX XUMHCH, OHOJIOTHEH,
dbuszmdeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME MW aKTMBHOE
npuMeHeHue (U3NYECKUX 3HAHHUU ONpeNeNuiio XapakTep U OypHOe pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIy4YEHUs HOBBIX MaTEpUaJOB C 3aJaHHbIMH CBOWCTBaMU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKJIaJ B (OPMUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MHUpa oOydaroierocsi, B popMHUpOBaHUE yMEHUM MPUMEHSATH HAyUYHbBIN
METO]I TO3HAHMSI IPY BHITIOJITHCHUH UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca ¢pu3uKku Ha YpOBHE CpeIHero o0Iiero oopa3oBaHus MOJI0KEH
P Uael, KOTOPbIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHUS.

Hoea uyenocmnocmu. B COOTBETCTBUHM C HEU KypC SBISETCS JIOTMYECKHU
3aBEPUIEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3feiaoB (GU3UKH, BKIIOUAET Kak
BOIPOCHI KJJACCUYECKOM, TaK M1 COBPEMEHHON (DU3UKHU.

Hoea cenepanuzayuu. B cooTBeTCTBUM C HeW MmaTepualnl Kypca (U3UKU
00beMHEH BOKpPYr (Qu3nueckux Teopuil. Bemymmm B Kypce sBISIETCS
dbopMupoBaHUEe TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECCTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanus NPEANOSIaracT HCIOJIb30BaHUE
TYMaHUTApHOIO MOTEHIMaNa (PU3UYECKOM HAayKH, OCMBICICHHE CBSI3U DPa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PECHUCCKUMH,
HPABCTBEHHBIMU U IKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoea npuknaonoit nanpaenennocmu. Kypc dusuku yriayOaéHHOT0 ypoBHS
npeAnoiaraeT 3HakOMCTBO C IIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX
IPUWIOKEHUM W3YYEHHBIX TEOPUM M 3aKOHOB. lIpu »TOM paccmarpuBaroTcs Ha
yYpOBHE OOIIMX MPEACTABICHUN M COBPEMEHHBIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konocuzayuu peanusyercs TIOCPEICTBOM BBEICHHUS DIIEMEHTOB
colepKaHUs, TOCBSIIEHHBIX OKOJOTUYECKUM TMpoljIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJOTHM, a Takke O0CYX ICHUS
npo0sieM paloOHATBHOTO IPUPOIOIIOIb30BAHUS U HKOJIOTHYECKO 0€30MacHOCTH.

OcBoeHMe coJiepKaHUs MPOTPaMMBbI 10 GU3UKE JOJDKHO OBITh MMOCTPOCHO HA
IPUHITUIAX CHCTEMHO-IEATEIFHOCTHOTO moaxoaa. Jms pusuku peanmzamms 3TUx
MPUHITMIIOB 0a3UpyeTCsl Ha UCTOIB30BAHUH CAMOCTOSTEIILHOTO SKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHcTBYIolero Qakropa yudeOHoro mpouecca. Jns yrayOnéHHoro
YPOBHS — 3TO CHCTEMA CaMOCTOATEIBHOIO YUYEHUYECKOTO JKCIEPUMEHTA,



BKJIFOYAIOUIETO (DpPOHTAJIbHBbIE YYEHMUYECKHE OIBITHI MPU HU3YYEHUH HOBOTO
MaTtepuaia, jabopaTopHbie paboThl U pabOThI MpakTukyma. [Ipu 3TOM BO3MOKHBI
JBa crnocoba peanu3aunu (U3HYECKOro MpakTHUKyma. B mepBom ciyuae
OPaKTHKYM MpoBoauTcs aubo B koHue 10 u 11 kmaccos, nubo mocie nepBoro u
BTOPOTO TIOJNYTOAUN B KaXIOM M3 OTUX KiIaccoB. Bropoi cmocod — 3To
UHTErpauus padoT NpPaKTUKyMa B CHUCTEMY JIa0OpaTOpHBIX paboOT, KOTOpbIE
MPOBOJATCS B Mpoliecce u3yueHus paszaena (temsl). I[lpu sTom mox pabGotamu
NPaKTHKyMa TTOHUMAETCSl CaMOCTOSITEIbHOE HUCCIeNOBAaHUE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000MIEHHOTO BU/Ia O€3 MOMIaroBo MHCTPYKIIUU.

B nmporpamme mno (Qusnuke cucTeMa YYEHHYECKOro HKCIEPUMEHTa,
1a00paTOpHBIX pabOT W MpakTUKyMa MpPEACTaBICHAa €IWHBIM TepedHeM. Bridop
TEMATUKU JI1 3TUX BHUAOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYLIECTBIIAETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 0COOEHHOCTEN OYPOYHOTO
IUTAHUPOBAaHUSI W OCHalleHusi kabuHeta Qusuku. [Ipm sToM obOecneunBaeTcs
OBIIaJIcHNE OOYYalOUIMMUCS YMEHHUSMHU TMPOBOJAUTH TPSMbIE M KOCBEHHBIE
U3MEPEHHsI, HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIUYUH U TMOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEATOKEHHBIX THIIOTES.

bonbiioe BHMMaHWE YHENSETCSs PEHICHUI0 pPacdyE€THBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM nmnst pacd€THBIX 3a7a4 MPUOPUTETOM SIBISIOTCSA 3a7a4d C SBHO
3aJJaHHOM M HESIBHO 3aJjaHHOW (PU3UYECKOW MOJEINbI0, MO3BOJISIONINE TPUMEHATH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOIO paszjiena Kypca, Tak U
UHTErpUpysl MPUMEHEHHE 3HAHUIM U3 pa3HbIX pa3ienoB. (s kayecTBEHHBIX 3a/1ay
OPUOPUTETOM SIBISIOTCSA 3aJaHusd Ha OOBsSCHEHUE/NpeaCKa3aHue MPOTEKAHUS
¢u3nyecKuX SBICHUNA U MPOIIECCOB B OKPY’KAIOIIEH *KU3HU, TpeOyrolue BpIOOpa
bu3HUecKoi MOJIENH JJIsl CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k wmaTepuaIbHO-
TEXHUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO IMpolecca Kypc (PU3UKU YrIyOJa&HHOTO
YPOBHS Ha YPOBHE CpPEIHEro 001ero oopa3oBaHus JOMKEH U3y4aThCs B YCIOBHIX
npeaMeTHoro kaOuHera. B kaOuHere GU3MKK MODKHO OBITH HEOOXOIUMOE
nabopaTopHoe OOOpyJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B MPOrpaMMe 110
(¢u3MKe YYEHUUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMma, a
TaK)K€ JIEMOHCTPALIMOHHOE 000pyJOBaHUE.

JlemoHCTpaninonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBHUHM  C
OPUHIIMIIOM MUHUMAJIBHOM JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
NEPEYNCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid s
UCCIICJIOBAHMUSI ~ M3yYaeMbIX SIBICHUH M  MPOIECCOB, OMIUPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlabopaTopHoe 000pynOBaHME MJIS YYEHUYECKHX MPAKTUYECKUX padboT
dbopMupyeTcss B BHIEC TEMaTHYECKHMX KOMILJIEKTOB M 00OeCredynBaeTcs B pacuére



OJIHOTO KOMIUJIEKTa Ha JBYX OOydYarmommxcs. TeMaTH4ecKue KOMILIEKThI
7a00paTOpHOTO OOOPYJIOBAaHUS JIOJKHBI OBITh IMOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIIOTOBBIX M ITU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTETBHBIX CUCTEM B BHJIC TU(PPOBBIX TaOOPATOPHUH.

OCHOBHBIMHU 1IEJISIMU U3y4eHHS (GUZUKHU B 00111eM 00pa30BaHUU SIBISIOTCS:

dbopMupoBaHUe HHTEpeca M CTpPEMJICHUS OOydYarolUXcsi K HaydHOMY
U3YUYCHUIO TIPUPOJABI, Pa3BUTHE WX HHTCIUICKTyaIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpPMHUpPOBAHUE
HCCIIEIOBATEILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMHUpOBaHWE HAYYHOTO MHPOBO33PEHHS KaK pe3yJjbTaTa M3yYeHHUS OCHOB
CTpOEHUS MaTepuu U (yHAaAMEHTAIBHBIX 3aKOHOB (DH3UKH;

dbopMupoBaHUe YMEHUN OOBSCHSTH SBICHUS C UCIIOIb30BaHUEM (U3UICCKHUX
3HAHUW U HAYYHBIX J10Ka3aTeIbCTR,;

dbopMHUpOBaHUE TPEACTABICHUA O poONMM (PU3UKU I Pa3BUTUA JPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE Mpe/ICTaBICHUI 0 BO3MOYKHBIX chepax Oymymiei
npoeCCUOHANILHON  JIESITEIBHOCTH, CBSI3aHHBIX ¢ (U3UKOW, IOJATOTOBKAa K
JTanbHEHIIeMy 00YYEHHUIO B 5TOM HalPaBJICHHH.

JlocTikeHne STUX Telield 00ecTeunBaeTCsl PeleHueM CIASAYIOIMMX 3a1a4d B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeJIHEro 001Iero oOpa3oBaHus:

PUOOPETEHUE CUCTEMBI 3HAHUM 00 0OmMMX (U3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKJIIOYASd  MEXaHWKY,  MOJCKYSIpHYI0  (QU3HKY,
IIEKTPOJUHAMUKY, KBAHTOBYIO (PM3HUKY U 3JIEMEHTHI aCTPO(PU3UKH;

dbopMHUpOBaHUE YMEHHI MPUMEHSATh TEOPETUUECKUE 3HAHUS JJI1 O0BSICHEHUS
bU3UYECKUX SIBICHUW B TPUPOJAE W ISl NPUHATUS TPAKTUUECKUX PEIICHUN B
IOBCETHEBHOM KU3HHU;

OCBOCHHE CIIOCOOOB pEIICHHS pa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
dbu3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIIbHOE CO3/JIaHHE
dbu3udyeckol MoJieNu, aJeKBAaTHOW YCIOBUSAM 3aJladd, B TOM YHCIE 3aja4
WHXCHEPHOTO XapaKTepa;

NoHUMaHue (U3NYECKUX OCHOB M TPHUHIIUIOB JEHCTBUA TEXHUYECKUX
YCTPONCTB U TEXHOJOTUYECKHX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS M TPOBEICHUS
GU3MYEeCKUX OKCIMEPUMEHTOB, aHaMW3a W HHTEpPIpeTaluyd  HHOOpMAaIuH,
OTpeIeICHNS JOCTOBEPHOCTH MOTYYEHHOTO Pe3yJIbTaTa;

CO3/IaHME YCJIOBHUM JUISI PAa3BUTHsSL YMEHUW NPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOMU JIEATEIIBHOCTH;



pa3BuUTHE HHTEpeca K cpepaM npodeccuoHaIbHON NesTeNIbHOCTH, CBSI3aHHOM
¢ (hU3UKOI.

B cootBerctBun ¢ tpeboBanusiMu PI'OC COO yriyOnéHHBIA YpPOBEHB
u3ydyeHus yuyeOHoro mpeamera «®Dusukay Ha YpOBHE CpEAHETO OOLIETOo
oOpa3zoBanusi BbIOMpaeTCs OOYYAIOIIMMUCS, IUIAHUPYIOIMIMMH TPOJOJIKEHUE
00pa3oBaHus MO CHEUUATBHOCTIM (QU3UKO-TEXHUYECKOTO MPOQPUIIS.

Ha uzyuenue pusuku (yriayOnéHHbIN ypoOBEHb) HA YPOBHE CPEAHErO OOIIEro
obOpazoBanus orBoauTcs 340 vacos: B 10 kinacce — 170 vacoB (5 yacoB B HEENIO),
B 11 kiacce — 170 yacoB (5 yacoB B HE/IEIIO).

[Ipeanaraembiii B mporpamMMme Mo (Qu3MKe MepeyeHb 1abopaTOpHBIX U
NPAaKTHUYECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YYWUTENh JelaeT BBIOOP
NPOBEJCHHUS J1a0OpAaTOPHBIX pPAOOT M OMBITOB € YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEH 00y4JarOIIMXCA.



COJEPKXAHUE OBYUYEHUA
10 KITACC

Pasznes 1. Hay4Hnblii MeTOA MO3HAHUS PHPOABI.

®duszrka — pyHIaMeHTanbHas HayKa o npupoje. HayuHslil MeTo mo3HaHus U
METO/IbI UCCIIEIOBAaHUS (PU3NYECKUX SBJICHUH.

DKCHEepUMEHT U Teopusl B Ipoliecce IMo3HaHus npuposl. Habnronenue u
AKCIIEPUMEHT B (PU3UKE.

CnocoObl u3mepeHus (U3MYECKUX BEIUYUH (AHAJIOTOBBIE U LHU(POBBIC
U3MEPUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[lorpemHocty  w3Mepenuit  pusmyeckux  BenuuuH  (abcoitoTHas U
OTHOCHUTEJIbHA).

MopenupoBanue (pU3NYECKUX SBJICHUA U IMPOLECCOB (MaTepuaibHas TOYKA,
aOCONIOTHO TBEPAOE TENO, HAeajabHas >KUJIKOCTh, HACAJbHBIA ra3, TOYCUHBIN
3apsan). ['unoreza. ®u3nyeckuil 3aK0H, TPAHUIIBI €ro MPUMEHUMOCTU. Du3nveckas
TEOpHs.

Pons u Mecto ¢u3uku B (OpMHPOBAHWK COBPEMEHHON HAay4YHOM KapTHUHBI
MUpa, B IPAKTUYECKON 1E€ATEIbHOCTH JIFOACH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepeHne cuiibl TOKa M HAOpsDKEHWsT B LEMNU IOCTOSIHHOTO TOKa MpH
MOMOILY aHAJOTOBBIX U HU(POBBIX U3MEPUTETBHBIX IPUOOPOB.

3HaKOMCTBO ¢ 1u(poBoi aboparopueit mo ¢usuke. [Ipumepsl nsmepeHus
(bu3HYEeCKUX BEIIMYUH MIPU MOMOIIM KOMIIBIOTEPHBIX JaTYUKOB.

Pa3znes 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanuueckoe aABukeHUE. OTHOCHTEIBHOCTh MEXaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuanbHONM TOYKH, €ro MNPOEKIHH Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemernienue, CKOpoCcTh (CpeAHssi CKOPOCTh, MTHOBEHHAs CKOPOCTb) U
YCKOpPEHHE MaTepHalbHOW TOYKH, MX MPOEKIHMH HAa OCU CHUCTEMbl KOOpPJIMHAT.
CiioxeHne nepeMenieHui U ClI0)KeHUe CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NPSIMOJINHEWHOE JBUKEHUE. 3aBUCUMOCTh
KOOPAWHAT, CKOPOCTH, YCKOPEHHUS U ITyTU MaTE€pUaJIbHOM TOUYKU OT BPEMEHU U UX
rpaduKu.

CBobOonHOe maaeHue. YckopeHue cBOOOIHOrO majcHus. J[BuxeHue Tena,
OpOILLIEHHOTO0 TOJ YIJIOM K TOPU30HTY. 3aBHCHUMOCTb KOOpPJMHAT, CKOPOCTU H
YCKOPEHHS MaTepUaIbHON TOYKH OT BPEMEHU U UX IPAPUKH.



KpuBonuuenHnoe  nBukeHue. JIBMKEHME  MaTepUalbHOM TOYKU IO
OKPY>KHOCTH. YTJoBas M JuHEHHas ckopocTh. [lepumoa u yactora oOpamieHus.
LentpocTpeMurenbHoe (HOpMaJbHOE), KacaTeabHOE (TaHT€HLMAIBHOE) U MOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKH.

TexHuyeckre yCTpOICTBA W TEXHOJOTMYECKHUE MPOLECCH: CHUIOMETD,
NBWKEHUE CHApsOB, LEMHbIE, IIECTEpEHYATBIE W pPEMEHHBIE MEPENAYH,
CKOPOCTHBIE JIU(THI.

Jemoncmpayuu.

Mogenbs cucteMbl OTCUETA, WILTIOCTPAUS KMHEMATUUYECKUX XAPaKTEPUCTUK
JBHKCHUSL.

CnocoObI UcciieqOBaHUS IBUKEHUIA.

Nnmroctpanus npeaenbHOro nepexo/ia U u3MepeHre MrHOBEHHOM CKOPOCTH.

[IpeoOpazoBanue ABMKEHUM ¢ HCTIOJIb30BAHHEM MEXaHHU3MOB.

[Tanenue Ten B BO3IyX€E U B Pa3pEKEHHOM IPOCTPAHCTBE.

HaOnronenue nBuxeHWs Tena, OPOIIEHHOTO TMOJ YrioM K TOPU3OHTY H
TOPU30HTANIBHO.

Hanpasnenue ckopocTu Mpu ABUKEHUH IO OKPYKHOCTH.

[IpeoOpazoBaHue yriioBoit CKOPOCTH B PEAYKTOPE.

CpaBHEHUE MyTEW, TPACKTOPUM, CKOPOCTEW IBUKEHHS OJHOTO U TOTO K€
T€Jla B pa3HbIX CUCTEMAaX OTCUETA.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

N3ydeHne HEPABHOMEPHOTO ABMIKEHHS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOPOCTH.

N3Mepenue yckopeHus Mpu NPsIMOIMHEHHOM PaBHOYCKOPEHHOM JABUYKEHHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCHUMOCTH IyTH OT BPEMEHU IIPU PABHOYCKOPEHHOM
JBIKCHUU.

N3mepenne  yckopeHuss ~ CBOOOMHOTO — TajeHUs  (PEKOMEHIOBAaHO
UCIOJIb30BaHuE IU(GPOBOIL TabopaTOpun).

WN3yuenune paBwKeHUs Tella, OpOIIEHHOrO0 TOpu30oHTaidbHO. [IpoBepka
TUIIOTE3bl O TMPSMOW MPONOPLUUOHATILHOW 3aBUCUMOCTH MEXIY AaJbHOCTHIO
oJETa U Ha4aJIbHOU CKOPOCTBIO TENA.

N3ydenune NBHXKEHUS Tela MO OKPYXKHOCTH C IOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.

Uccnenoanue 3aBUCMMOCTH MepHojia oOpallleHus] KOHUYECKOr0 MasiTHUKa
OT €ro MapaMeTpoB.

Tema 2. lunamuxa.



[IepBpiii 3akoH Hprorona. HMHepumaneHble cuctemsl orcuéra. [IpuHumn
otHocutTenbHOCTH ["anmunes. HeunepuuanbHbie cUcTEMBI OoTcuéra (OmpenescHue,
IpPUMEPHI).

Macca Tena. Cuna. [IpuHUIuUI cyneprno3uiuu CHil.

Bropoii 3akoH HeroTOHA 15151 MarepuaibHOU TOUKHU.

Tpernii 3akoH HproTOHA 1151 MaTepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTCHHUS. OJKBUBAJICHTHOCTH T'PAaBUTALMOHHON W
WHEPTHON MaCCBI.

Cuna TsbKecTu. 3aBUCMMOCTh YCKOPEHHsI CBOOOJHOTO TMAaJACHHUS OT BBICOTHI
HaJl TOBEPXHOCTBbIO TIUIAHETHI M OT reorpaduyeckod IHUPOTHL. JIBUKEHUE
HEOECHBIX TeJ U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBast kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tema. Bec Ttema, aBmxyierocs c
YCKOPEHUEM.

Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHHsS CKOJIbKEHHS W CUJIa TPEHUS
nokos. Koadpdurument tpenus. Cuiia CONPOTUBICHUS TPU ABMKCHUHM Tejla B
YKHAJIKOCTH WJIH Ta3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIIBHOTO JIBUKCHMUS.

Hasnenue. I'uapocrarndeckoe aaBienue. Cuna Apxumena.

TexHu4Yeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: MOAIINITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Jemoncmpayuu.

HaGnronenue nBukeHus Tell B UHEPIUAIbHBIX U HEMHEPIIMAIBHBIX CHCTEMax
OTCYETA.

[IpuHIIAI OTHOCUTEIBHOCTH.

Kauenne nByx UOWIMHAPOB WM MIAPOB Pa3HOM MacCChl C OJAMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHHE  pPaBHOJCHCTBYIOUIEH  NPWIOKEHHBIX K TEIy CHUI  C
MIPOU3BEICHUEM MACCHI T€JIa HA €r0 YCKOPEHHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO cHil, BO3HMKAIOIINX B PE3YJIbTATE B3aUMOIECUCTBUS TEIL.

H3mepenune macc o B3aMMO/JIEMCTBUIO.

HesecomocTs.

Bec Tena npu yckOpeHHOM NOABEME U TAJICHUH.

[{eHTpoOEeKHBIE MEXaHU3MBI.

CpaBHeHUE CHII TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne paBHOJIEHCTBYIOIIEH CHUIT MTPU ABMKEHUU OpyCKa MO HAKIOHHON
IJIOCKOCTH.

[IpoBepka rUMOTE3bl O HE3aBUCUMOCTH BpPEMEHH JBIKEHUA Opycka 0
HAKJIOHHOW IJIOCKOCTH HA 33JJaHHOE PACCTOSTHUE OT €ro MaccChl.



HccnenoBanue 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYXKUHE U
pEe3MHOBOM 00pasiie, OT UX AehopmMariiu.

N3ydenne nBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTOM 4Yepes
NErkuii OJIOK.

N3mepenne koddduiineHTa TpeHUs MO BEIWYUHE YTIOBOro Koddduimenrta
3aBUCUMOCTH Frp(N).

WccnenoBanue nBM>XKeHUs] OpycKa MO HAKJIOHHOW IMJIOCKOCTH C MEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3yueHune qBUKEHUS I'py3a HA BAJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomoTHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeIbHOE ABUKEHUE
TBEpIOro Tena. MOMEHT CHiIbl OTHOCUTENBHO OCHM BpaumieHus. llnedo cuisl
CrnoxxeHue cuil, IPWIOKEHHBIX K TBEpAOMY Teiy. LIeHTp TsxkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCTOMUMBOE, O€3pa3InYHOE PaBHOBECHE.

TexHu4yeckue yCTpOWCTBA M TEXHOJIOTMYECKHE IPOLECCH: KPOHILUTEWH,
CTPOMTENBHBIN KpaH, pelIETYaThie KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBust paBHOBECHS.

Buner paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

UccnenoBanue ycioBuil paBHOBECHS TBEPIOrO TeNa, HMEIOLIErO0 OCh
BpaLCHUS.

KoncTpynpoBanue KpOHIITENHOB U PACYET CUIT YIIPYTOCTH.

N3ydenune ycTOMYUBOCTH TBEPAOTO TEIa, UMEIOIIETO IIJIOMIAb OIOPBI.

Tema 4. 3akonvl coxpanenusn é mexaHuke.

NmMnynbc maTepuaabHOM TOYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CHUCTEMBI MATEPUAIIBHBIX TOYEK. Teopema O IBHKEHNUHN LIEHTPA Macc.

NmMnynbe cuiibl 1 U3MEHEHHE UMITYJIbCA Tela.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE IBM)KEHUE.

MoMeHT umIlynbCa MaTepHaIbHOW TOYKH. IIpencraBieHne O COXpaHEHHH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGora cunpl HA MalloM M Ha KOHEUHOM MepemMelleHuu. ['paduyeckoe
npeAcTaBieHue pabOThl CUIIBI.

MOILIHOCTH CHUJIBI.

Kunernueckass sHeprus MarepuanbHOM TO4ku. Teopema 00 H3MEHEHUU
KMHETUYECKOW SHEPTUU MATEPUAIBHOM TOYKH.



[loreHuManbHple M HENOTEHUMAIBHBIE CWIBL. lloTeHnManbHas sHeEprus.
[ToTenuumanbHas >Heprust ynpyro nepopmupoBaHHOM mnpyskunbl. [loTeHunanpHas
SHEpPrus Tena B OJHOPOJHOM I'pAaBUTALMOHHOM moje. [loreHnumanpHas sHeprus
Teda B TPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOTO IIapa (BHYTpH M BHe mapa). Bropas
KOCMMYECKast CKOPOCTb. TpeThbst KOCMUUYECKast CKOPOCTb.

Csi3b pabOThl HEMOTEHIUAIbHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOU
SHEPIUU CUCTEMBI TEJl. 3aKOH COXPAHEHUS MEXaHUYECKON YHEPIUH.

Yrpyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHnne bepHymm U4 UACATbHOM KUAKOCTH KaK CJEICTBHE 3aKOHA
COXpaHEHUSI MEXaHUUYECKON YHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOIMYECKHE IPOLIECCHI: JBUKEHUE PAKET,
BOJAOMET, KONEP, NPYKUHHBIA MHCTOJNET, THPOCKOI, (QUIYypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXpAaHEHUS UMITYJIbCA.

PeaktuBHOE NBUXKEHUE.

H3mepenne MOIHOCTH CHJIBI.

W3meHenue sHepruu Tena npu COBEPIICHUH padOTHI.

B3anmHple npeBpalieHUs] KMHETHYECKOM WM IMOTEHIHMAIBHOW SHEPrud NpH
JNEHMCTBUM HA TEJIO CUJIBI TSYKECTH U CUIIBI yIIPYTOCTH.

CoxpaHeHue dHepruy Mpy CBOOOTHOM TaJCHHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

N3mepenne nmnyibca Tena 1o TOpMO3HOMY ITyTH.

N3mepenne cuiabl TATH, CKOPOCTH MOJENH 3JIEKTPOMOOWIISI W MOIIHOCTH
CHUJIBI TSTH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

HccnenoBanue coXxpaHeHUs UMITYJIbCA IPU YIIPYTOM B3aWMOJICHCTBUU.

N3MepeHne KHHETHYECKON YHEPTHUM TEJIA 10 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHMsI MOTEHIIMAIBHON SHEPTUH MPYKUHBI ¢ pabOTOMN CHUJIBI
TPEHUS.

Omnpenenenre padOThl CUIIBI TPEHUS MPH JABWKEHUM Tella MO HAKJIOHHOU
IIJIOCKOCTH.

Pa3znen 3. MosekyasipHas pu3uka 4 TEPMOAUHAMUKA.

Tema 1. Ocnogbt MONEKYAAPHO-KUHEMUYECKOU meopuu.

OCHOBHBIE TMOJOXKEHUA MOJIEKYJIIpHO-KuHeTnyeckorn Tteopun (MKT), ux
ombITHOe oOocHoBanue. Jluddysus. bpoyHoBckoe nBmxkeHHE. Xapaktep
JIBWKECHUSA M B3aMMOJCHCTBHUSA 4YacTUI] BellecTBa. Monenu CTpOeHHs TIa3oB,
KUIKOCTEH M TBEPABIX TeN U OOBICHEHHE CBOWCTB BEIECTBA HA OCHOBE 3THX



mozeneid. Macca u pasmepsl Mosekyn (atomoB). KomuyecTBO BeriecTBa.
[TocrosiHHas ABoraapo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ u3Mepenus. Illkana
temneparyp Llenbcus.

Mogenp uaeanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPUM: YACTHULIBI
ra3a JIBH>KyTCsl XaOTUYECKHU U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

l'azoBbie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temrneparypa (mkana temneparyp KenbBuna). 3akon JlanpToHa. M3ompoliieccsl B
UJCAIbHOM Ta3e C TIOCTOSHHBIM KOJUYECTBOM BemiecTBa. [ paduyeckoe
IIpe/ICTaBIIEHUE U30IMPOIIECCOB: U30TEPMa, U30X0Pa, h300apa.

CBa3p  MEXIy [JIaBJICHHEM H  CPEJHEW KUHETHYECKOW  DHEprueu
MOCTYHATEIbHOTO TEIJIOBOTO JABUXKEHUS MOJEKYJ HACAIbHOr0 rasa (OCHOBHOE
YpPaBHEHHE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICATIBHOTO Ta3a).

CBs13b a0CONIOTHOM TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpEeIHEH
KMHETHUYECKOW YHEPTUEN MOCTYNATEIbHOTO TEIUIOBOTO JBUKEHUS €€ YACTHII.

TexHu4yeckue yCTpOMCTBA M TEXHOJOIMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu IBUKEHUS YaCTUL BEIIECTBA.

Mopenb 6pOyHOBCKOTO JBHKEHUS.

Buneoponuk ¢ 3anuckio peanbHOro OpOyHOBCKOTO JIBHIKECHHUS.

Huddy3ust sxkuaKocTen.

Mopaens onbita LTepHa.

[Iputskenne MonexKy.

Mojenu KpUCTAUITMYECKUX PELIETOK.

HabGnronenue u ucciienoBaHre N30IPOILIECCOB.

Yuenuueckuit skcnepumenm, nadbopamopnwie padomeol, npaKmuKym.

UccnegoBanne mnporecca yCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHUS IIPH
TEII000MEHE MEXKTy TOpsYeH 1 XOJIOTHOM BOJOM.

N3yuenune wuzoTepMuyeckoro mpouecca (PEKOMEHIO0BAHO HCIOJIb30BAaHUE
urdpoBoii 1abopatopun).

N3yyeHnne n30xopHOTO Mmpolecca.

N3ydenune nzobapHOTO Mpoiecca.

[IpoBepka ypaBHEHUS COCTOSHHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmoaunamuueckass (TJ]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMHUYECKOW CUCTEMBbI. BHElHNEe U BHyTpeHHKE napaMeTpsl. [lapameTpsl
TEPMOJAMHAMHYECKON CHUCTEMBbI KaK CPEIHHE 3HAYEHUsI BEJIMYMH, OMHCHIBAIOIINX
e€ COCTOHME HA MUKPOCKOIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHamuku. CaMOIpou3BOIbHAs — peJlaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEMJIOBOMY PaBHOBECHIO.

Mopens wnaeanpHOro ra3a B TEPMOJMHAMMKE — CHUCTEMA YpPAaBHEHHM:
ypaBHeHne MenneneeBa—KianeipoHa U BbIpaK€HUE i1 BHYTPEHHEM JHEPTIUU.
VYca0BUS IPUMEHUMOCTH 3TOM MOJENH: HU3Kas KOHUEHTPALMS YacTHUL, BBICOKHE
TeMIeparypbl. BeipaxkeHue 1uisi BHYTPEHHEW SHEPTUU OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBa3ucrarnueckue u HeCTaTUYIECKUE MTPOLECCHI.

DOneMeHTapHasi pabota B TepMouHamMuKe. Beruucienne paboTel o rpaduxy
npoiiecca Ha pV-auarpamme.

Temmonepenaya  kak  cnoco0  WM3MEHEHUST  BHYTPEHHEH  SHEpIruu
TEPMOAMHAMMYECKON  cucTeMbl 0e3  coBepmieHusi paborel. KoHBekuus,
TEIIONPOBOIHOCTD, U3ITy4YEHHUE.

KomnuectBo Ttemnorel. Temno€MkocTh Tena. YAelnbHas W MOJISIpHAs
TEIUTIOEMKOCTH BENIECTBA. YpaBHeHHME Maliepa. YaenbHas TEIIoTa CropaHus
ToruiuBa. Pacuér konmuecTBa TEIIOTHI Mpu Temonepenadye. I[lonarue o0
aauabaTHOM IIpoIiecce.

IlepBblii 3aKkOH TepMOAWMHAMHMKW. BHyTpeHHsAss osHeprus. KomimuectBo
TEIJIOTBI W paboTa Kak Mepbl U3MEHEHUs  BHYTPEHHEH  »SHEpruu
TEPMOJIMHAMHYECKOW CHCTEMBI.

Bropoil 3akOH TEpMOJMHAMHMKH JUII PABHOBECHBIX MIPOLECCOB: YEpe3
3aJJaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKON CHCTEMBI IPOXOJUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIleparypa.

Bropoii 3ak0OH TEpMOAMHAMMKHM i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOJKHO IepeJaTh TEIIOTY OT O0jiee XOJIOAHOIO Tena K Oojiee HarpeToMy 0e3
komrieHcanuu (Knaysuyc). HeoGpatumMocTh NpUpOIHBIX MPOLIECCOB.

[Tpunuune! necteus TermioBsix MamuH. KIT/I.

Maxkcumanenoe 3nauenue KIIJI. Lukin Kapho.

OKOJIOTUYECKHE aCIEKThl MCIOJb30BaHUs TEIUIOBBIX ABUrareneil. TemoBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPENBI.

TexHu4yeckre yCTpPOWCTBA M TEXHOJOTMYECKHE NPOLECCHI: XOJOAWIbHUK,
KOH/JMILIMOHEP, NIU3ENbHBIM M KapOIOPAaTOpHBIN JBUTATENH, HapoBas TypOuHa,
NIOJIyYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTWIH3ALUs «TEILNIOBBIX» OTXOJOB C
UCIIOJIb30BAaHUEM TEIJIOBOTO HAcOCa, YTHUIIM3AUsl OMOOPTraHMYECKOr0 TOTIMBA JIJIs
BbIPAOOTKU «TEIIOBOM» U 3JIEKTPOIHEPTUU.

Jemoncmpayuu.

N3meHneHue TemnepaTypsl IpU ainadaTHueCKOM PaclUIMpPEHUH.

Bo3nymHoe orauso.

CpaBHeHUE yAENbHBIX TEINIOEMKOCTEN BEIIECTB.



Crioco0Obl U3BMEHEHHS] BHYTPEHHEH SHEPTHH.

UccnenoBanue anuabaTHOTO Ipolecca.

KomnbrotepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

H3mepenue yaebHON TEIITOEMKOCTH.

HccnenoBanue npoiecca OCTbIBaHUS BEIECTBA.

Uccnenosanue agnabaTHOTO MpoIiecca.

N3yyeHne B3aMMOCBSI3M DHEPIrUU MENXMOJEKYISIPHOTO B3aMMOACHUCTBUSA H
TEMIIEPATYPbI KUTICHUS AKUJTKOCTEH.

Tema 3. Azpecamnuie cocmoanusn eeuyecmea. Pazoevie nepexoowl.

[TapooOpazoBanue u koHAeHcauus. VcnapeHue W KumneHue. YJelabHas
TEIJI0Ta MapooOpa3oBaHUSI.

Hacpiiennsle n  HeHachlieHHble napbl. KauyecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH M JABJIEHUS HACBILIEHHOTO Mapa OT TEMIIEPATypPhl, UX HE3aBUCUMOCTh
0T 00BbEMa HACKIIIEHHOTO Mapa. 3aBUCUMOCTb TeMIEpaTypbl KUTIEHUS OT J1aBJICHUS
B JKHJIKOCTH.

BraxxnocTs Bo3yxa. AGCOMIOTHASE U OTHOCUTEIIbHAS BIa>KHOCTb.

TBépnoe Teno. Kpucrannuyeckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctauioB. [lmaBneHne W Kpuctainuszauus. YJelbHas TEIoTa ILJIABJICHUS.
CyOnumarnus.

Jedbopmanmu TBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarui.

TemnnoBoe paclIUpeHUE KUJIKOCTEH U TBEPIBIX Tel, 00BEMHOE U JIMHEUHOE
pacupeHre. AHTapMOHU3M TEIIOBBIX KOJIE€OAHUIN YacTHUIl BEIlleCTBA KaK MPUYMHA
TEIJIOBOT'O PaCIIMPEHUs Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpazoBanue s3Heprun B Ga3oBbIX MEPExo/iax.

YpaBHeHuE TEMI0BOTO OanaHca.

[ToBepxrocTHOE HaTsHKeHHE. KO3 OUIIMEHT MOBEPXHOCTHOTO HATSKEHUSI.
Kanmuiapasie sBnenus. JlapneHue noa UCKPUBIEHHONW MOBEPXHOCTHIO KUIAKOCTH.
dopmyJia Jlamaca.

TexHuueckne yCTpOWCTBA UM TEXHOJIOTUYECKHE TMPOLECCHI:  KHUJIKHE
KPHCTaJUIbl, COBPEMEHHBIE MATEPHUATIBI.

Hemoncmpayuu.

TennoBoe pacupeHue.

CBONCTBa HACBIIIEHHBIX MTAPOB.

Kunenune. Kunenue npu noHMKEHHOM JaBIICHUU.

N3mepenune cuiibl MOBEPXHOCTHOTO HATSIKEHUS.

OnBITHI C MBUIBHBIMH TUIEHKAMM.

CmauuBaHue.



KanunnspHsie siBneHus.

Mopenu HEHbIOTOHOBCKOM JKHIKOCTH.

CnocoObl U3MEPEeHUS BIAXKHOCTH.

HccnenoBanune HarpeBaHus U IJIABJICHUS KPUCTALUIMYECKOTO BEIIECTBA.

Bunsr nedopmarnimii.

Habmronenue mansix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

N3ydenune 3aKkOHOMEPHOCTEN UCITAPEHHUS JKUIKOCTEN.

N3mepenue yaenbHOM TEIIOThI IIaBJICHUS JIbIA.

N3ydeHune CBOMCTB HACHIIIEHHBIX MTAPOB.

N3mepenrie aOCOMIOTHOM BIAXKHOCTH BO3AyXa M OLIEHKAa MAacchbl MapoB B
MTOMEILICHUU.

N3mepenue ko3¢ duiimeHTa moBepXHOCTHOTO HATSHKCHUS.

N3mepenne monyns FOnra.

UccnegoBanue 3aBUCUMOCTH  JAeopMalvd  pe3UHOBOro  oOpasua  oT
MIPUIIOKEHHON K HEMY CHUJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnekmpuueckoe no.e.

OneKkTpu3aums Ten U €€ MPOSBICHHs. JNEKTpUYECKUM 3apsan. JlBa Buna
DIEKTPUYECKUX 3apsiaoB. [IpOBONHWKHM, JUAJIEKTPUKUM U TOJYHNPOBOJIHHUKH.
DJIeMEHTapHbIM 3JIEKTPUYECKUNA 3apsii. 3aKOH COXPAaHEHUs BJIEKTPUYECKOTO
3apsaa.

BzaumopeiictBue 3apsaoB. Toueunsie 3apsiabl. 3akoH Kynona.

DnekTpudeckoe nojie. Ero geiicTBre Ha JIEKTPUUYECKUE 3aPsi/Ibl.

Hampsox€uunocts  anextpudeckoro  mosst.  [IpoOubiii  3apsn.  Jlunum
HaIpPsKEHHOCTH 3JIEKTPUUECKOTO 1MoJst. OJHOPOIHOE 3IEKTPUUECKOE MOJIE.

[ToTeHIMaNbHOCTh 3JIEKTPOCTATUYECKOIO IMOJsA. Pa3HOCTH NMOTEHIMANIOB H
HanpspkeHue. lloTeHnmanbHas sHeprus 3apsjaa B AJIEKTPOCTATHYECKOM MOJIE.
[ToreHuman 3nekTpocTaTudecKkoro noiist. CBA3b HANPSKEHHOCTH TOJS U Pa3HOCTU
NOTEHIMAJIOB ISl DJIEKTPOCTATUYECKOTO 1Mol (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOHOTO).

[IprHIMD CynepHO3ULIAN JIEKTPUYECKUX TOJIEH.

[Tone Ttoueunoro 3apsima. [lome paBHOMepHO 3apspkeHHOM cdepwl. [lome
PaBHOMEPHO 3apsKEHHOro mo o0béMy Imapa. [lonme paBHOMEpHO 3apsKEHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUI HANpsKEHHOCTH 3TUX MOJEH H
DKBUINOTEHIHAIBHBIX TOBEPXHOCTEM.

[IpoBOIHUKH B 3JIEKTPOCTATUUECKOM MOJIE. Y CJIOBUE PABHOBECHS 3apsIOB.

JupnexTpuKu B AIEKTPOCTATUYECKOM oJie. Jusnexktpruueckas
IIPOHUIIAEMOCTH BELIECTBA.



KonpeHcaTop. DieKTpoEMKOCTh KOHJIEHCATOPA. DIIEKTPOEMKOCTD IJIOCKOTO
KOHJIEHCATOpa.

[TapannensHOE coennHeHnE KOHIEHCAaTOPOB. [locnenoBarenbHOE COEqUHEHNE
KOHJICHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJEHCAaTopa.

JIBr>KEeHME 3apyKEHHOM YaCTUIBI B OTHOPOJIHOM 3JIEKTPUYECKOM IOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
DIIEKTPOMETP, DJEKTPOCTATHYECKass 3alluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpPOB,
KOHJIeHCaTOphl, reHepaTtop Ban ne ['paada.

Jemoncmpayuu.

Y CTpONCTBO M MPUHLMI AEUCTBUS JIEKTPOMETPA.

DIIEKTPUYECKOE T0JI€ 3aPSKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE T0JI€ ABYX 3apsiKEHHBIX IIACTHUH.

Mogaenb anekTpoctatuueckoro reueparopa (Bau ae I'paada).

[IpoBOAHUKH B DIIEKTPUYECKOM I10JIE.

DneKkTpocTaTuyecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA IMOCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAAH
MJIACTHH, PACCTOSAHUS MEXIY HUMH U AUAIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3JIEKTPUYECKOro MO 3apsSHKEHHOr0 KOHAEH CaTopa.

3apsiika U pa3psika KOHJIEHCATopa Yepe3 Pe3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

OneHka CHJT B3aUMOJICHCTBUS 3apSIKEHHBIX TEIL.

HaOnronenue npeBpallieHns 3HEPTUH 3apsSKEHHOT0 KOHAEHCATOPa B SHEPTHIO
V3JIy4YEHUS CBETOANO/A.

N3ydenune npoTekaHus TOKa B LIENH, COJIEPKALIENH KOHIEHCATOP.

Pacnipenenenue pa3HoOCTH MOTEHIMAIOB (HampsHKEHUs ) npu
IIOCJIE0BATENBHOM COEAMHEHNH KOHIAEHCATOPOB.

Hccnenosanue paspsaga KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmosannbwlil 31eKmpuiecKuii mok.

Cuna Toka. [TocTOsSIHHBIN TOK.

VYcnoBrs CymeCTBOBAHUSA IOCTOSIHHOTO 3JIEKTPUYECKOrO TOKA. McTouHMKH
toka. Hanpsiokenue U u D1C é.

3akoH OMa [1J1g y4acTKa LEMu.

DIIEKTPUUECKOE CONIPOTHUBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBIICHUS
OJHOPOAHOTO MPOBOJHMKA OT €ro JUIMHBI M ILIOIIAAM IONEPEYHOTO CEYECHUS.
VY nenpHOE COPOTUBIICHUE BEILIECTBA.

[TocnenoBarenpHOE, MapajliebHOE, CMEIIAHHOE COEAUHEHHUE MPOBOJHUKOB.
Pacuér pa3BeTBnéHHbIX 3nekTpudeckux 1eneil. [Ipasuna Kupxroda.



Pabota snexkrpuyeckoro Toka. 3akoH Jxoyns—JIenma.

MOUIHOCTh 3JIEKTPUYECKOTO TOKa. TemioBas MOIIHOCTb, BbIAEIsAEMas Ha
pe3ucrope.

OJIC u BHYTpEHHEE COINPOTUBICHHE HUCTOYHMKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) DJICKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHKA TOKA.
KopoTtkoe 3ambikanue.

KoHnaeHcaTop B ey nocTOSIHHOTO TOKA.

TexHu4yeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: aMIIEPMETD,
BOJITMETP, PEOCTAT, CUETUMK IIIEKTPUUECKOU SHEPTUU.

Jemoncmpayuu.

N3mepeHue cuiibl TOKa U HAMPSHKEHUS.

HccnegoBanue 3aBUCUMOCTH CWIIBI TOKA OT HANpPsDKEHHs Ui PE3UCTOpa,
JIaMITbl HAKaJIMBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS LWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAM MONEPEYHOr0 CEUEHUS U MaTepuaa.

Uccnenoanue 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipsamoe uzmepenue IIC. KopoTkoe 3aMbIKaHHE TAIIbBAHUYECKOTO 3JIEMEHTA
U OIIEHKAa BHYTPEHHET0 COMPOTUBIICHHUS.

Cnoco0bl coeTMHEeHMsI ICTOYHUKOB Toka, DJ{C Oarapei.

Uccnenoanne pa3HOCTH MOTEHIMAIOB MEXKIY MOJIOCAMH HCTOYHHMKA TOKA
OT CWJIBI TOKA B LEIH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HccnenoBaHue CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3MepeHue yaeapHOro COnpoTUBIECHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCHMOCTH CWJIBI TOKa OT HANpPSOHKEHUS IS JIAMIIBI
HaKaJIMBaHUSI.

YBenuueHue npejesia usMepeHus ammnepMerpa (BoiabTMETpa).

N3mepenne D/1C 1 BHYTPEHHETO COMPOTUBJIEHUSI HICTOUHHUKA TOKA.

Uccnenosanune 3aBucumoctu J/]C raabBaHUYECKOrO 3JIEMEHTa OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanue pasHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HMCTOYHHMKA TOKA
OT CWJIbI TOKA B LEIH.

HccnenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTH UCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHblx cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTh  PAa3MYHBIX  BEIIECTB. JJIEKTPOHHAs
MPOBOJAMMOCTb TBEPABIX METAJJIOB. 3aBUCHMOCTb COINPOTUBIICHHUS METAIOB OT
TemiiepaTypbl. CBEpXIpPOBOAUMOCTb.



DIIEKTPUYECKUM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MYYKOB.

[TonynpoBOIHUKH. CobcTBeHHas 17} IpUMeECHast IIPOBOAUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—n-nepexo/a. [1onynpoBoJHUKOBBIE TPUOOPHI.

DONEeKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] TUCCOLIMALMS.
Onekrponus. 3akoHsl Dapajnes A 3IEKTpoau3a.

DJNeKTpU4eCKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOATEIIbHBIN
paspsa. PaznuyHble TUIIBI CAMOCTOATENBLHOIO paspana. Monnus. [Inazma.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE IIPUMEHEHHME: Tra3opas3psaHble
JaMIbl, 3JIEKTPOHHO-JIy4eBas TpyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TpaH3ucTOp, (POTOAUOM, CBETOJMOMA, TalbBaHWKA, padUHUPOBAHUE MEJH,
BBIIUIABKA aJTIOMUHHUSL, 3JIEKTPOHHASI MUKPOCKOTIHSI.

Jemoncmpayuu.

3aBUCUMOCTH COIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3IEKTPOITUTOB.

3akoHsbI nekTposn3a Papanes.

HckpoBoit paspsaa U IpOBOAMMOCTB BO3/1yXa.

CpaBHeHME IPOBOJAMMOCTH METAJUIOB U MTOJIYITPOBOIHUKOB.

OaHOCTOPOHHSIS TPOBOAUMOCTD JUOA.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HaOnronenue snextposusa.

N3mepenue 3apsiga OJHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCMMOCTH  CONPOTHUBJIEHUA  TEPMOPE3UCTOpPA  OT
TeMIIepaTyphbl.

CHsTHE BOJIBT-aMIIEPHONM XapaKTEPUCTUKU JUO/A.

Du3uYeCcKNil MPAKTUKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U UU(POBBIX U3MEPUTENBHBIX MPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCUTENIbHBIE MOTPEUTHOCTH U3MEPEHUN (PU3NUYECKUX BETUUHH.
OueHka rpaHull MOrPEIIHOCTEM.

[IpoBeneHne  KOCBEHHBIX  U3MEPEHUM, HCCIECAOBAHUM  3aBUCUMOCTEU
(u3MUEeCKUX BEIMYMH, NPOBEpPKA NPENJOKEHHbIX THNoTe3 (BbIOOp W3 padoT,
OMMCAHHBIX B  TEMAaTHYECKUX  pazjenax «YUYEHHYECKHH  HKCIEPUMEHT,
nabopaTopHble pabOThl, TPAKTUKYM» ).

Me:xnpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayoméHHoro ypoBHa B 10 kjacce
OCYLIECTBIISETCS ¢ YYETOM COJIEPKATENIBbHBIX MEXIPEIMETHBIX CBS3€l ¢ Kypcamu
MaTeMaTUKH, OMOJIOTUH, XUMUH, Freorpapuu U TEXHOIOTHH.

Mescnpeomemmnoie noHaAmMuUA, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: ABICHHWE, HAay4YHbIA (DaKT, rumoresa, (pU3MUECKas BEIWYMHA, 3aKOH,



Teopusi, HaONIOJCHHE, OSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpEHHE,
HOTPELIHOCTY U3MEPEHUI, H3MEPUTENBbHBIE TPUOOPHI, UPpOBas J1adbopaTopusl.

Mamemamuxka: pelieHHe CcUCTEMbl ypaBHeHUHM. JluHelHasa ¢QyHKUMS,
napabona, runepOosna, ux rpaguxku u cBoiictBa. Tpuronomerpuyeckue QyHKIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTops! 1 MX IPOEKIUH HA OCHU KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozusa: mexannyeckoe NBIKEHUE B )KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OPraHU3MOB, TEIJIOBOE 3arps3HEHHE OKPYKAIOIIeH Cpe.sbl,
yTUIU3alus OMOOPraHMYEeCKOro TOIUIMBAa JUIsl BbIPAOOTKM «TEIUIOBOM» U
AJIEKTPOIHEPIUH, TOBEPXHOCTHOE HATSKEHUE U KaWJUISIPHBIE SIBJIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBICHUS B )KUBOU MPHUPOJIE.

Xumusa: NUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHWE aTOMOB M MOJEKYII,
MOJIb BEIIECTBAa, MOJIApHAs Macca, I[OJIydeHHEe HaHOMAaTepHalloB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEJ, KUAKOCTEH U Ta30B, KUJIKHE KPUCTAIUIbI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, IEKTPOIUTHYECKAS TUCCOLMAIUS, TaIbBAHUKA, SJICKTPOHHAS
MUKPOCKOTIHS.

TI'eozpagpun: BnaxxHoCTh BO3AyXa, BETPHI, 0APOMETP, TEPMOMETP.

Texnono2usa: npeodbpazoBaHuE JBUKEHUN C HUCIOJIB30BAHHMEM MEXaHHM3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUA B TEXHUKE, CTAaTUYECKHE KOHCTPYKIIHUU
(KpOHIUTEHH, peméTyaTble KOHCTPYKIUHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYrHe€), JBUraTellb BHYTPEHHETO
CropaHus, napoBas TypOuHa, ObITOBOM XOJOIMIBHUK, KOHIULMOHEP, TEXHOJIOTUU
MOJyYeHUs COBPEMEHHBIX MAaTepuaioB, B TOM 4YHCJIE HAHOMAaTEpHalOB, U
HAaHOTEXHOJOTHH, 3JEKTPOCTATHUECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPONpHOOpOB,
ra3zopaspsHble JaMIIbl, TOJYIPOBOAHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoauHaMuKa.

Tema 4. Macnummnoe no.e.

B3aumoneiicTBUEe TOCTOSIHHBIX MarHUTOB Y MPOBOJHHUKOB C TOKOM.
MaruutHoe mone. Bekrop marHuTHOM wuWHAYKUMH. [IpuHOMO cynepno3uuuu
MAarHUTHBIX NOJEU. JIMHUM MarHUTHON MHAYKIUH.

MaruutHoe 1oJjie MPOBOJHUKA C TOKOM (TIPSIMOTrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amrniepa, e€ HanpaBlIEHHE U MOIYJIb.

Cuna Jlopenua, e€ HanpaBJIE€HUE U MOYJb. [[BUKEHHUE 3apsAKEHHON YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabora cunbl JlopeHna.

MaruutHoe nosue B BeuecTBe. eppoMarHeTUKHU, Mapa- U JUaMarHeTHKU.



TexHuueckrue yCTPOMCTBA M TEXHOJIOTHMYECKUE ITPOLECCHl: IPUMEHEHHUE

MTOCTOSIHHBIX MarHMTOB, AIIEKTPOMArHuTOB, TEeCTEP-MYJIbTUMETP,
AJEKTpOABUTATENb SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHII.
Jemoncmpayuu.

Kaptuna nuHM  WMHOYKOMM  MAarHUTHOTO  MOJS  TOJOCOBOTO U
MO0JIKOBOOOPA3HOT0 TOCTOSIHHBIX MarHUTOB.

KaptnHa nuHWMII MarHUTHOM HWHAYKUUM TIOJAS  JUIMHHOTO — MPSIMOTO
MIPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOT'O ITPOBOIHUKA, KATYIIKH C TOKOM.

B3aumogeiicTBre AByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha NOHBI DJIEKTPOJIATA.

HaOnronenue ABMKEHUS MydKa JIEKTPOHOB B MATHUTHOM MOJIE.

[IpuHumn JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MarHUTOANEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HccnenqoBanne MarHUTHOTO MOJISI TOCTOSIHHBIX MAarHUTOB.

UccnenoBanue cBOMCTB (heppOMarHeTUKOB.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MAarHUTA HA PAMKY C TOKOM.

N3smepenne cuiibl AMmnepa.

N3yuenne 3aBucuMOCTH CHIIbI AMIIEpA OT CUIIBI TOKA.

OnpeneneHne MAarHUTHOW MHAYKIMUA HAa OCHOBE M3MEPEHHUsI CUIIbl AMIIEpa.

Tema 5. Inekmpomacnumnan UHOYKYUA.

SIBiieHWE DJIEKTPOMArHUTHOW MWHAYKUMU. [IOTOK BEKTOpa MarHUTHOMN
uaaykmuu. OJIC umHaykuuu. 3akoH 3iIeKTpoMarHuTHoW wuHaykuun Oapanes.
Buxpesoe anexrpuueckoe nojue. Toku Pyko.

OJC uHAYKUMHM B NPOBOJIHHKE, ABMKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJIE.

[IpaBuio Jlenna.

NunyktuBHOCTh. Karymika WHAYKTUBHOCTHM B ILIENM IOCTOSSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOMHAYKIUU.

DHEprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHuTHOE IOJIE.

TexHnueckre yCTpOWCTBA U TEXHOJOTMYECKUE ITPOLECCHl: MHAYKIIMOHHAA
1eYb, COJICHOU], 3alllUTa OT JEKTPU3ALNUH TEJ MPU IBUKEHUHA B MArHUTHOM I10JI€
3emin.

Jemoncmpayuu.

Habmronenue sSBICHHUS JIEKTPOMArHUTHON WHTYKITHH.

Uccnenoanne 3aBucumoctd IJC MHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHMTHOTO MOTOKA.



[IpaBuo Jlenua.

[Tanenne marauTa B alFOMUHUEBOM (MEIHOM) TpyOe.

SBneHue caMOUMHAYKIUU.

Uccnenoanue 3aBucumocty DJIC caMOMHIYKIMH OT CKOPOCTH M3MEHEHMS
CHUJIBI TOKA B LIETIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Hccnenoanue SBIECHUS JIEKTPOMAarHUTHOM UHIYKIIHAH.

Onpenenenre UHAYKIUUM BUXPEBOTO MAarHUTHOTO MOJISI.

Uccnenosanue sBIIeHUS] CAMOMHTYKIIUH.

COopka MozIenu AJIEKTPOMAarHUTHOTO TeHepaTopa.

Paszpnes S. KosieOanust 1 BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Koneb6arenbnas cucrema. CBOOOIHBIE KOJIEOAHNS.

IMapmonunyeckue kosebanusi. Kunemarudeckoe W TMHAMUYECKOE OMUCAHUE.
DHepreTUuecKoe ONMMCcaHue (3aKOH COXPAHEHMS] MEXaHWYEeCKOH sHepruu). BriBoj
JUHAMHUYECKOIr0 OMHUCAHUsI TAPMOHUYECKUX KOJIEOAHUN M3 MX SHEPreTUYECKOro U
KHHEMATUYECKOTO OMTUCAHUS.

AMmutyna u ¢asza konebanuil. CBs3b aMIUIUTYAbl KOJ€OaHUM HCXOJIHON
BEJIMYMHBI C aMIUTUTYIaMU KOJIeOaHU €€ CKOPOCTH M YCKOPEHUSI.

Ilepuon m uactora komeOanuii. I[lepmom Manbix CBOOOIHBIX KoJieOaHUI
MaTeMaTU4ecKoro wMastHuka. llepuoa CBOOOAHBIX KoJieOaHUN MPYKUHHOTO
MasATHUKA.

[Tonsatue o 3aTyxarnux Kojaebdanusx. BeinyxaeHHbie kKojebanus. Pe3oHaHc.
Pe3onancHass kpuBas. BnusHue 3aTyxaHWs Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUSI.

TexHu4yeckre yCcTpouCTBAa U TEXHOJOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
Kaueld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Jemoncmpayuu.

3anuch K0e0aTeTbHOTO ABUKCHHUS.

HaGnronenue He3aBUCUMOCTH MEpHOJIa MaJIbIX KOJIeOAHUN Tpy3a HA HUTH OT
AMILTATYIBI.

HccnenoBanme 3aTyxarmomux KojleOaHM W 3aBUCUMOCTH  IEpUOAA
CBOOOJIHBIX KOJIEOAHUI OT COMPOTUBIICHUS.

UccnenoBanue koneOaHui TIpy3a HA MAaCCUBHOM TNpPYyXKUHE C IEJIbIO
dbopmMupoBaHUs NMPeICTaBICHUN 00 HACATHHON MOIENIU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs SHEPTUU MPU KOJeOaHUAX Ipy3a Ha MPYKUHE.

HccnenoBanue BRIHYKIECHHBIX KOJICOAHMIA.

HaGnronenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.



N3mepenne mnepuosa CBOOOMHBIX KOJIEOAHWN HUTSAHOTO W TPYKUHHOTO
MasiTHUKOB.

N3yueHue 3aK0HOB IBUKEHHUS TeJla B X0/ KOJeOaHWi Ha yIpyroM MmojBece.

N3yuyeHne nBUKEHUS HUTSIHOTO MasITHUKA.

[IpeoOpazoBanue sHEPTUH B MPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUSI aMILTUTYIbI 3aTyXaIOIIMUX KOJICOAHUA.

UccnenoBanue BoIHYXACHHBIX KOJIEOAHUI.

Tema 2. dnekmpomaznummusie Konedanus.

Koneb6arenbupiii  koHTYp. CBOOOJHBIE 3IEKTPOMATHUTHBIE KoJieOaHUS B
uaeallbHOM KoJiebaTenbHOM KOoHType. ®opmyna Tomcona. CBsA3b aMILTUTYbI
3apsA/ia KOHJAEHCATOpa ¢ aMIUIUTYI0 CHIIbI TOKa B KOJ1e0aTeIbHOM KOHTYpE.

3aKOH COXpAaHEHMs YJHEPTUU B UICATBHOM KOJIEOATEIbHOM KOHTYDE.

3aTtyxaronme AJIEKTPOMArHUTHBIE KoJIeOaHuUsl. BriHyX1€eHHbBIE
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOIIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYJHOE H
JeICTBYIONIEE 3HAUYCHHWE CHJIBI TOKAa W HANpSOKEHHs MpH pa3inyHou (opme
3aBUCHUMOCTH IIEPEMEHHOI0 TOKA OT BPEMEHH.

CunyconanpHbld MEPEMEHHBIM TOK. Pe3ucTop, KOHIEHCATOp M KaTylIKa
WHIYKTUBHOCTH B LIENHM CUHYCOUJAIBHOIO NEPEMEHHOIO TOKA. PEe30HAHC TOKOB.
Pe3onanc HanpsoKeHUN.

Wneanwubiii  Tpancpopmarop. IlpomsBonactBo, mepegada U moTpebiaeHUE
AIEKTPUYECKON YHEPTHUH.

OKOJIOTUYECKUE PHUCKU TMpU NPOU3BOACTBE JIIEKTpo3Hepruu. KynbTypa
VCIIOJIb30BAaHUs JIEKTPOIHEPIUH B IIOBCETHEBHOM KU3HMU.

TexHnueckre yCTpOMCTBA M TEXHOJOTHMYECKHUE IPOLIECCHI: DIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUHU dJIEKTpOIIepeaay.

Jemoncmpayuu.

CBOOOHBIE AIEKTPOMArHUTHBIE KOIeOaHusI.

3aBUCUMOCTH 4aCTOTHI CBOOOHBIX KOJIEOAHUI OT MHYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHMIA.

I'enepaTop He3aTyXarolKX ANEKTPOMArHUTHBIX KOJIEOaHUH.

Mojienb 3JIEKTPOMAarHUTHOIO Te€HEPATOPA.

BriHyX/1eHHbIE CHHYCOUIaTIbHBIE KOJIEOAHUSI.

Pe3ncrop, kaTymka MHAYKTUBHOCTH M KOHIEHCATOP B LENH NEPEMEHHOTO
TOKA.

Pe3onanc mnpu 1mocienoBaTeNbHOM COCAMHEHUU PE3UCTOPA, KAaTyLIKU
VWHIYKTUBHOCTHU U KOHJIEHCATOpA.

YcTpoicTBO U PUHIMI ASUCTBUS TpaHChOpMaTOpa.



Mogenb TMHUY 3NEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie pabomut, npaKmuKym.

Nzydenue Tpanchopmaropa.

HccnegoBaHue NMepeMEHHOTO TOKA 4Yepe3 MOCIEN0BAaTENbHO COEIUHEHHBIE
KOHJICHCATOP, KaTYLIKY U PE3UCTOP.

HaGnronenue 351eKTpoMarHuTHOTO pe30HaHca.

UccnenoBanue pabOThl MICTOYHUKOB CBETA B LMK TEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpOMAazHUNIHbBLE G0JIHDI.

MexaHnueckue BOJIHBI, YCIOBUS HUX pacnpocTtpaneHusi. llomepeuHble u
IPOJ0JIbHbIE BOJHBL. llepros, CKOpPOCTh pPACHpPOCTPAHEHHS M JJUHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHUX BOJIH: OTpa)X€HUE, MPEJIOMIICHUE, UHTepPepeHIus U
T paKIms.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

[IIymoBOe 3arps3HEHUE OKPYIKaIOIIEH CPe/Ibl.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opueHTalusi BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:  OTPa)XX€HHUE,  IPEIOMIICHHE,
noJispu3anys, uHTepdepeHuns u qudpakims.

[IIxana >MeKTPOMArHUTHBIX BOJIH. [[puMeHEeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIBI paguOCBsI3U U TeNeBUACHUSA. Pannonokanusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUYECKOE MPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-meus,
yJIbTPa3BYKOBasl IMATHOCTUKA B TEXHUKE U MEJIULIUHE.

Jemoncmpayuu.

OO0pa3zoBaHue U pacpOCTPAHEHHUE MONEPEUHBIX U MPOJAO0IbHBIX BOJH.

Koneoiromeecs Teo Kak HICTOYHUK 3BYKa.

3aBUCUMOCTH JTUHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

HaGnronenue orpaxeHus: U IpeoMICHUS] MEXaHUYECKUX BOJIH.

Habntonenue untepdepeninu u Audpakiiuu MEXaHUUEeCKUX BOJIH.

AKYCTUYECKUM PE30OHAHC.

CBoiicTBa yabpTpa3ByKa U €ro IPUMEHEHHE.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYIOM U
4acTOTOM KOJeOaHUI.

UccnenoBanne  CBOMCTB  BJIEKTPOMATHUTHBIX  BOJIH: OTpa’KeHHe,
npesioMiIeHUE, MoJspu3anus, Tudpakius, UHTephepeHITus.

O6HapyxeHue nHPaAKpaCHOTO U YIbTPadrOIETOBOIO U3ITYUESHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaxmuKym.



N3yyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenune pacnpocTpaHeHUs 3ByKOBBIX BOJH B 3AMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmMonrHEHOE pacIpOCTpaHEHUE CBETA B OJNHOPOAHOU cpexe. JIyu cBera.
To4eyHbIN ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI OoTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxeHuit B
m1ockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBeTa. 3aKOHBI MPEJIOMIICHUS CBEeTa. AOCOIIOTHBIN MOKA3aTelb
npenomiieHus. OTHOCUTENbHBIN MOKa3aTeb npesoMiieHus. [IoCTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHHWE JJIMH BOJIH MPU MEPEXOAE MOHOXPOMATHYECKOTIO CBETA
yepes3 rpaHully pa3zesna AByX ONTHYECKUX CPE.

Xon myueit B mpusme. [ucnepcus cBera. CroXKHBIM cOCTaB O€IOro cBera.
[Ber.

[TonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroa MOJHOTO BHYTPEHHETO
OTPAKEHMUS.

CoOuparomyie u pacceuBaromiue JuH3bl. ToHkass nuH3a. DokycHoe
paccTosTHUE W ONTHYECKass Cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
paccTostHUSl TOHKOM cepruyeckod JMH3BI OT €€ T€OMETPUU M OTHOCHUTEIIBHOIO
NIOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JMH3BL. Y BEIMYECHHUE, 1ABAEMOE JIMH30M.

Xoa dy4da, MPOLIEAIIETrO JIMH3Y IOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckor ocu. IlocTpoeHne wu300paKeHWM TOUYKM W OTpe3Ka MpsSIMOMl B
coOMparoIIMX U pacCeUBAOUINX JIMH3AaX U UX CHCTEMaX.

OnTnueckue mpubopsl. Paspemaromiast cmoco6HOCTh. a3 kak omTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. HWurepdepeHuuss cBera. KorepeHTHblE HCTOUYHHKHU.
YcaoBusi HaOMIONEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEpPEPEHITMOHHON
KapTUHE OT [JBYX KOT€PEHTHBIX HCTOYHMKOB. lIpumepsl Knaccruueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakuusa cBera. JudpakiuuoHHas pemérka. YclIoBUE HAOIOIEHUS
[JIaBHBIX ~MAaKCUMYMOB T@pH NAaJ€HHWM MOHOXPOMAaTHMYECKOrO CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHME IIPOLIECCHI: OYKH, JYIIa,
HEPUCKOII, (oToammapaT, MUKPOCKOI, MPOCKIIMOHHBIN ammapar, MpOCBETICHUE
ONTHKH, BOJIOKOHHAS ONTHUKA, TU(PAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



Uccnenosanue npeoMIIeHHs CBETA.

HaGntonenue nojsHoro BHyTpeHHEro orpaxeHusi. Moziens cBeToBOAA.

HccnegoBanne xoJla CBETOBBIX IMYYKOB YEpe3 IUIOCKOMApaUIEIbHYIO
MJIACTUHY U IPU3MY.

HccnenoBanune cBOMCTB N300pakeHU B TMH3AX.

Mopaenu MUKpPOCKOIIa, TEJIECKOMNa.

Habntonenue unrepdepeHiiu ceera.

HaOnroneHnue 1BeToB TOHKUX IUIEHOK.

Habmronenune nudpakiuu cBera.

N3ydenune nudpakiimoHHON PEIIETKY.

HaGnronenue nuppakumoHHOTO CeKTpa.

Habnronenue aucnepcuu cBeTa.

HaGnronenue nonsipuzanuu cBera.

[IpumeHeHre MONSIPOUAOB ISl U3YUCHUS] MEXaHUYECKUX HAMPSKEHUM.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenne nokazaTens NpeJoOMIICHHS CTEKIIA.

WccnenoBanue 3aBUCHMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpUMEPE KUJIKUX JIUH3).

N3mepenrie poKyCHOr0 pacCTOSIHUSI PACCEUBAIOILUX JIMH3.

[TonmyuyeHnue n300pa’keHUs B CHCTEME U3 TUIOCKOIO 3€pKajia U JUH3bI.

[TonydeHnue nzo0paxeHust B cUCTEME U3 ABYX JIUH3.

KoHcTpyrpoBaHue TeIeCKOMMYECKUX CUCTEM.

Ha6nronenue audpakuuu, tHTEpPEPEHLNH U MOISPU3ALUN CBETA.

N3yueHue nosspusaiu cBeTa, OTPaXEHHOTO OT MOBEPXHOCTH AUDIIEKTPHUKA.

N3yuenune nntepdepeHInm J1a3epHOro U3TYUSHUS Ha ABYX IIEISIX.

HaGntonenue aucnepcuu.

Habnronenue u uccnegoBanue U pakiimOHHOTO CIEKTPA.

N3mepenue IrMHbI CBETOBOW BOJIHBI.

[Tonmyyenue criekTpa M3Iy4YEHUs CBETOJIMOAA MPHU MOMOIIU TU(PAKIIMOHHON

PELIETKU.
Pa3znes 6. OcHOBBI cIeUAJIBbHONM TEOPUH OTHOCUTEIbHOCTH.
['pannnpl  OpUMEHHMOCTM  KJIACCMYECKOM  MexaHuku.  [locTynatsel

CIIEIMaJIbHOW TEOPUU OTHOCUTEIILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBan. IIpeoOpazoBanus  Jlopenia.
YcinoBue npuurMHHOCTA. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJJICHUE
BPEMEHHU U COKPAILICHUE JJIUHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBsi3p MacChl C SHEPrUEN U UMITYJILCOM PEIATUBUCTCKON YaCTHULIbl. DHEPTUs
MOKOSI.



TexHuyeckre yCTpOHMCTBA M TEXHOJOTHMYECKUE IMPOLECCH: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3aPSKEHHBIX YaCTHII.

YyeHnueckuit SKCIEPUMEHT, J1a00paTOpHbIe padOThI, MPAKTUKYM.

Onpenenenve UMMyJbca U SHEPrUU  PEISITUBUCTCKUX  4YacTull (1o
dboTorpadgusiM TPEeKOB 3apXKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBantoBasi ¢pusuka.

Tema 1. Kopnyckynapno-601n060ii Oyaausm.

PaBHOBecHOE TemiIOBOE H3IyYeHHE (M3TydeHHE aOCOJIOTHO YEPHOIO Tena).
3akoH cMmemnenust Buna. I'mmmore3a [imanka o kBaHTax.

®oTOHBI. DHEPrusi U UMITYJIbC (POTOHA.

dotorpdekt. OnbiTel A. I'. Cronerosa. 3akonsl ¢poTodddexra. YpaBHeHUE
Ounmreiina g gotosddexra. «Kpacnas rpanuna» porosddexra.

JlaBnenue cBeta (B YacCTHOCTH, [laBlieHWE CBeTa Ha aOCOIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollyr mnoBepxHocTh). Ombitel I1. H.
Jlebenena.

BosHoBBIE cBOMCTBa yactul. Bonuel ne bpois. lnuna BosHbl 1e bpoins u
pasMepbl 00JacTH JIOKaIM3AlMU JBUXKYIIEWcs dacTtuilbl. KopmyckynspHo-
BOJIHOBOM Ayanu3Mm. [{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmepeHuii B Mukpomupe. COOTHOUIEHUSI HEONpPeneaEHHOCTEM
I'eitzenOepra.

TexHuyeckre yCTPONCTBA U TEXHOJOTMYECKHE MPOLECCHl: CIEKTPOMETD,
doTosnemMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHeYHas Oarapes,
CBETOAMO/I.

Jemoncmpayuu.

®otor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IIACTHHOM.

Uccnenosanue 3akoHOB BHeIHETo GoTodddexra.

UccnenoBanne 3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeronuon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccnenoBanue goropesncropa.

N3mepenne nocrosiuuoit [1nanka Ha ocHOBe nccnenoBanus hoTodddexra.

NccnenoBanue 3aBUCUMOCTH CUJIbI TOKA YEPe3 CBETOAMOJ] OT HAIIPSIKEHUSI.

Tema 2. @u3zuka amoma.

OnbIThl MO HCCIEIOBAHUIO CTpOeHUs aroMa. I[lnmaHerapHass monenb aroMa
Pesepdopna.

[Toctynatel bopa. M3nyuenue u noryomnieHue GOTOHOB MpU NEPEXoe aTroma
C OHOT'O YPOBHS DHEPIUU Ha APYTOU.



Bugpl ciektpoB. CiekTp ypoBHEN SHEPTHHU aTOMa BOAOPOAA.

CHnoHTaHHOE M BBIHYKJIEHHOE U3Ty4eHue cBera. Jlaszep.

TexHu4yeckre yYCTpOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOM), Ja3ep, KBAHTOBBIN KOMIIBIOTEP.

Hemoncmpayuu.

Mognens onbita Pezepdopna.

Habnronenue nuHedyaThIX CIEKTPOB.

Y CTpONCTBO 1 AEHCTBUE CYETYMKA HOHU3UPYIOIINX YaCTHLL.

Onpenenenre JUIMHBI BOJIHBI J1a3€PHOTO U31yUYEHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

Habnronenue nuHeiyaToro cnekrpa.

HccnenoBanue criekTpa pa3peKeHHOT0 aTOMapHOIO BOAOPOAA U M3MEPEHHE
noctossHHOM Punbepra.

Tema 3. @u3zuxka amomHoz20 A0pa u 31eMEeHMAPHLIX YACMUY,.

Hyxnonnas monens sapa [eiizenOepra—lMBanenko. 3apsija sjapa. MaccoBoe
yucio sapa. M3oromnsl.

PanuoaktuBHOCTh. Aunbda-pacnaa. DNEKTPOHHBIMH M TO3UTPOHHBIN Oera-
pacnan. ['amma-n3nyueHue.

3aKOH pPaJAMOAKTHBHOrO pacmnaga. PaanoakTWBHBIE HW30TONBI B IPUPOJE.
CBoiicTBa MOHM3UPYIOILIETO0 H3JIy4eHUs. BiusHue paavMOaKTHBHOCTH HA YKUBbIE
opranusmbl. EctecTBeHHBIN (oH u3mydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepueie peaktopsbl. [Ipobnemsl
YIOPABIISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJOTMYECKHE AaCHEeKThl pPa3BUTHUSA
SIZIEPHON DHEPIETUKMU.

Mertoapl perucTpaluy U UCCIEN0BAHUS 3JIEMEHTAPHBIX YACTHUL.

@DyHIAMEHTAJIbHBIE B3aUMOJECHUCTBUA. bapHOHBI, ME30HBI M JIEONTOHBL.
[IpeacraBnenue o CrannaptHoit Moaenu. KBapk-TriirooHHast MOJEb aJpOHOB.

®uznka 3a npenenamu CranaaptHoil mozaenu. TéMHass Marepus U TEMHas
SHEPrusl.

EnunHcTBO Qu3nyeckoil KapTUHBI MUpA.

TexHnueckre yCTpOMCTBA U TEXHOJIOTHUYECKHUE MPOLIECCHL: TO3UMETP, KaMepa
Bunbcona, simepHbIi  peakTop, TEPMOSACPHBIM peakTop, aromMHas OomoOa,
MarHUTHO-pE30HaHCHasl ToMorpadus.

Yuenuueckuit skcnepumenm, nabopamopnwie padomuol, npaKmuKym.

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM (oTorpadusim).

HccnenoBanue paauoakTUBHOIO (hOHA C UCIOJb30BaHUEM J03UMETpA.

N3yuenue nornoiieHus 0eTa-4acTull aTIFOMUHUEM.

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOGU3HKH.



Otansl pa3BUTHs acTpoHoMuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTb 3aKOHOB (U3UKH JUIsi OOBSICHEHUS MPUPOJIbBI
KOCMHYECKUX OOBEKTOB.

Metoapl acTpOHOMHYECKUX HcclieoBaHuil. COBpeMEHHBbIE ONTHYECKHE
TEJIECKOIBI, PAANOTEIECKOIBI, BHEATMOC(EPHAS] ACTPOHOMHMUSI.

Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3AbI, IUIAHETHI, UX BUIUMOE
JIBUKEHHUE.

ConnHedHas cucrema.

Counnrnie. CosiHe4YHass akTUBHOCTb. MicTouHuk sHeprun CosHIa U 3BE3.

3BE3/1bl, X OCHOBHBIE XapaKTEPUCTUKHU. J(narpaMma «CeKTpaIbHbIN KJIACC —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» Il 3BE3] TJIABHOM MOCJIENOBATEIIbHOCTA. BHYTpEeHHEE CTpoeHHue
3B&31. COBpEMEHHBIE MPEICTABICHUS O NPOUCXOKACHUU U 3BoIoNMU CoJHIA U
3BE3/1. DTanbl )KU3HU 3BE3I.

Mnineunsin 1lyte — Hama [Nanaktuka. Ilonoxxenne u nBmxenue CoJiHIA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky n kBasapsl. UEpHBIE ABIPHI B SApax
rajgakTUK.

Bcenennas. Pacmmmpenne Beenennoii. 3akon Xa06:a. Paz0eranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyYEHHUE.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npobaeMbl aCTpPOHOMHUH.

Yuenuueckue navnooenus.

Habnronenust 3BE3nHOr0 HebOa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX TPUIIOKECHUHN JJIT OTIPEICTICHUS TTOJIOXKEHUST HEOSCHBIX 0OBEKTOB
Ha KOHKPETHYI JaTy: OCHOBHbIE c03Be3ausi (CeBEpHOro MOJylapusi U sIpKue
3BE3EI.

HaGntonenuss B Teneckon JIyHBI, TJIaHET, TyMaHHOCTEH U 3BE3JIHBIX
CKOIUIECHUM.

Du3nYeCKNil MPAKTHKYM.

Cnoco0bl n3MepeHust PU3NYECKUX BETMYUH C MCIOJIb30BAHHEM aHAJIOTOBBIX
U IUGPPOBBIX UBMEPUTENBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOIJIFOTHBIC U OTHOCUTENHHBIC TTOTPENTHOCTH M3MEPEHUI (PHU3NIECKUX BEITHYUH.
OueHka rpaHull MOrPEeIIHOCTEM.

[IpoBeneHne  KOCBEHHBIX  U3MEPEHUM, HCCIECAOBAHUM  3aBUCUMOCTEU
(u3MUEeCKUX BEIUMYMH, NPOBEpPKA NPENJOKEHHbIX THNoTe3 (BbIOOp W3 padoT,
ONMCAHHBIX B  TEMAaTUYECKUX  paszaenax «YUYEHUYECKUHA  IKCIIEPUMEHT,
nabopaTopHble pabOThI, TPAKTUKYM ).

O6o0maroee MOBTOPEHUE.



O06001eHne U cucTeMaTu3alus coAepxKaHus pa3aenoB Kypca «MexaHukay,
«MonekynspHas pu3MKa U TEPMOJUHAMUKAY, «DIEKTpoauHaMukay, «Konebanus
U BOJHBDY, «OCHOBBI CHEUUAJIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
duznka», «IIEMEHTHI aCTPOHOMUHU U aCTPOPUIUKID).

Ponp ¢Qusuku W acTpoHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COILIMAJIbHON M 3TUYECKOH cepax NeaTeTbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKHU
¥ aCTPOHOMHH B COBPEMEHHOW HAyYHOW KapTHHE MHUpPA, 3HAYCHHE OMHCATEIHHOH,
CUCTEeMATHU3HUPYIOIIeH, OOBSICHUTEIBHOW M  MPOTHOCTHYECKON  (yHKUUH
dbusnueckoii Teopuu, poiib GU3NUECKOM TEOprr B (POPMUPOBAHUH TIPEACTABICHUIMA
0 (¢u3MUYECKOW KapTHHE MUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:knpeamMeTHble CBSI3H.

N3yuenne kypca ¢usuku yrayoméaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCSL ¢ YUETOM COJIepKaTeNIbHBIX MEXIPEIMETHBIX CBs3el ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduil ¥ TEXHOIOTHH.

Mesicnpeomemuvie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMOO08 HAYUHOZ0
nO3HaHUuA: SBICHWE, HAay4YHbIA (DakT, rumoresa, (Gu3MvecKas BEIWYWHA, 3aKOH,
Teopusi, HaONIOJEHUE, DSKCIEPUMEHT, MOJCIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEpHUTENbHbBIC TPUOOPHI, ITU(ppoBas sadbopaTopus.

Mamemamuka: penieHUE CHCTEMbl YpPaBHEHHMU. TpHUrOHOMETpHUYECKHE
(YHKIMH: CUHYC, KOCUHYC, TAH['€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJ1eCTBO. BEKTOpHI M MX MPOEKIMU HA OCU KOOPJMHAT, CIOKEHHE BEKTOPOB.
[IpousBoaubie snmemMeHTapHbIX (QyHKImA. [Ipu3Haku momoOUs TPEyroJIbHUKOB,
oTpezeNieHue IO MITOCKUX (GUTyp U 00bEMa Tell.

Buonozua: »>nextpuueckue SBICHUS B KUBOM Mpupoae, KosieOaTelbHbIe
JNBUWKEHUS B OJKMBOM MpPUPONE, SKOJOTUYECKUE PHUCKU TMpPU TMPOU3BOJCTBE
ANEKTPOSHEPIHH,  AJIEKTPOMAarHUTHOE  3arpsA3HEHUE  OKpYyKaroulell  cpefsl,
yIbTpPa3ByKOBasi TUArHOCTHKAa B MEAULIMHE, ONTUYECKUE SBJICHUS B KUBOU
pupo/ie.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJI, KpUCTANIMYECKAsl CTPYKTYypa TBEPABIX
TEJN, MEXaHU3Mbl OO0Opa30BaHMUA KPHUCTAJUIMYECKON PEHIETKH, CHEKTPaTbHBIN
aHaJIN3.

I'eocpaghusa: marHuTHBIE TMOJOCAa 3€MIIM, 3QJI€KH MArHUTHBIX Y/,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, ceiicmorpad.

Texnonocusa: NpUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
3NIeKTpoJBUTaTeNb SIkoOM, reHepaTop MEepEeMEHHOr0 TOKA, MHAYKIMOHHAs IEYb,
JMHUU 3JIEKTponepeiad, dJIEKTPOJIBUraTe b, pajap, paluonpuéMHIK, TEIEBU30D,
anteHHa, TtenedoH, CBYU-meub, yIbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOGKI.[HOHHbeI alriapar, BOJIOKOHHAA OIITHKA, COJITHCYHAA 6aTape>1, CIIYTHHUKOBBLIC
HpI/IéMHI/IKI/I, SAACPHAA SOHEPICTUKA U 9KOJIOTNMYCCKHUC aACIICKThI ec Pa3BUTH.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOT'PAMMEBI I10 ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIbTATBI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUA Yy4eOHOro mnpeamera «Duzmka»
JOJIKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH O0YYAIOIINXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAlMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXIEHUH, COOTBETCTBYIOIIUX
TPAAULMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMBITA U OMbITA AEATEIBHOCTH B MPOILECCE PEATM3ALUN OCHOBHBIX HAMNPABICHUMN
BOCIIUTATENIBHOM ESITENBHOCTH, B TOM YUCJIE B YaCTH:

rPaKAAHCKOT0 BOCIIMTAHMS:

e c(oOpMUPOBAHHOCTh TPAXKIAHCKOW  TMO3HMIMH  OOYydYaromIerocss  Kak
aKTUBHOI'O U OTBETCTBEHHOI'O YJ€HAa POCCUICKOIo 00I11eCTBa;

e TMPUHATHE TPATUIMOHHBIX OOIICYEIOBEUECKUX TYMAHUCTHYECKUX H
JNEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOlecTBa, y4yacTBOBaTb B CaMOYINpaBlI€HWH B  00pa30oBaTEIbLHOM
OpraHH3alNy;

e YMEHHE B3aUMOJECWCTBOBaTh C  COLMAJbHBIMU  MHCTUTYTaMH B
COOTBETCTBHUH C X (DYHKIMSIMU U HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW M BOJIOHTEPCKOU ESITENBHOCTH.

NAaTPHUOTHYECKOI0 BOCIIMTAHUA:

e chOpMUPOBAHHOCTH POCCHICKOU rpa)XXJaHCKOU WJICHTUYHOCTH,
MaTPUOTHU3MA;

e IICHHOCTHOE OTHOUIIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSM
POCCUUCKHUX YUEHBIX B 00J1aCTH (PUBUKH U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO MMOBEICHHUS,;

e CIOCOOHOCTBH OIIEHWBATH CUTYAllMIO M MPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHPYSICh HAa MOPaJIbHO-HPABCTBEHHBIE HOPMBbI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HaHHUE JIMYHOTO BKJa/la B IOCTPOCHUE YCTOMYHUBOIO Oy IyIIEro.

ICTETHYECKOr0 BOCTIMTAHUSA:

e DOCTETMYECKOE OTHOIIEHWE K MHPY, BKIKOYAs OCTETHKY HAy4HOTO

TBOPYECTBA, IPUCYIIETO (PU3HMUECKON HayKe.
TPYAOBOI'0 BOCIIUTAHUSA:



WHTEpeC K pa3IudHbIM chepaM MpodecCHOHANBHON AeATEILHOCTH, B TOM
YyuCJ€ CBS3aHHBIM C (QU3UKOW W TEXHUKOM, YMEHHE COBeplIaTh
OCO3HAHHBIN BBIOOp Oyayiieit nmpodeccuu U pean30BbIBaTh COOCTBEHHbIE
’KH3HEHHBIE IIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CcamM0OOpa3OBaHUIO B
o6sacTi GU3MKHA HA MPOTSHKCHUHU BCEH JKU3HU.

IKOJOITNYECCKOIo BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh JKOJOTHUUECKOW KYJIbTYPhl, OCO3HAHUE TJIO00ATHHOTO
XapakTepa dKOJIOTUYECKHUX MPOOJIeM;

TUTAHUPOBAHWE W OCYIIECTBJICHHUE JCHCTBUI B OKpY)Karollel cpene Ha
OCHOBE 3HAHUS I1EJICH YCTONYMBOTO Pa3BUTHS YEIOBEUCCTBA,

pacIIMpeHre OmbITa ACATEIHPHOCTA AKOJIOTHYCCKON HAMpPaBIICHHOCTH Ha
OCHOBE MMEIOIIUXCS 3HAHUMN TT0 (PUBHKE.

HEHHOCTU HAYIHOI'O MO3HAHUA:

c(hOpPMUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PHU3NIECKON HAYKHU;

OCO3HAaHHE IEHHOCTH HAy4YHOW AESATEIbHOCTH, FOTOBHOCTh B IMpPOIECCE
U3y4YeHUs (PU3MKU OCYIIECTBISATH MPOEKTHYIO M UCCIEI0BATEIbCKYIO
NeATEeIbHOCTh UHANBUIYaIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE yUeOHbIe JeHCTBUS
Ba3oBble Jijornyeckue AeiicTBUA:

CaMOCTOATENIbHO  (OpMyJIHpOBaTH M aKTyalU3upoBaTh MpoOJemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONpPENeNATh LEIN ACSITEIbHOCTH, 3a/laBaTh MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISIBISITh  3AKOHOMEPHOCTM UM MPOTUBOPEYMS B paccMaTpUBAEMbIX
(bUBUYECKUX SIBICHUSAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YUYETOM aHaIn3a UMEIOIUXCS
MaTepUaJIbHbIX U1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JEATEIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
PE3YIBTATOB LIEJISIM, OLICHUBATH PUCKU MTOCIEACTBAN IESTENBHOCTH;
KOOPJIMHUPOBaTh M BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

Pa3BUBAaTh KPEATUBHOE MBIIUICHUE MTPU PEIIEHUH KU3HEHHBIX MPOOIIEM.

ba3oBble uccieaoBaTe/IbCKHeE AeiiCTBUS:

BJIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHSATUSAMHA M METOJAMH
bu3nuecKoil HayKu;



BJIaJCTh HaBbIKAMH  Y4COHO-HMCCIICIOBATEIIHCKON u MIPOEKTHOMN
NESATEIbHOCTH B 00JIaCTU (PU3UKH, CIIOCOOHOCTBIO M T'OTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOMCKY METOJIOB peHIeHus 3a1ad  (PU3u4ecKoro
coJiepKaHusl, MPUMEHEHUIO PA3IMYHBIX METOOB MTO3HAHUS;

BJa/€Th BUAAMU JACSITEIBHOCTH IO TOJYYEHUIO HOBOTIO 3HAHMs, €ro
MHTEPIIPETALINHU, TPEOOPAa30BAHNIO U IPUMEHEHUIO B PA3IUYHbIX Y4eOHBIX
CUTyallusX, B TOM YHUCJIE€ MPU CO3JaHUM Y4eOHBIX MPOEKTOB B 00IacTH
buzukuy;

BBISIBJISIT TIPUYMHHO-CJIEICTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTaTh TUIOTE3y €& pEIIeHUs, HaxOQuTb AapryMeHThl Jis
JI0Ka3aTeNIbCTBA CBOMX YTBEP)KICHHM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh IIOJYYEHHbIE B XOJ€ pEIIEeHUs 3aJaud pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBHUSAX;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITeIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (PU3HUKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;
yMETh TMEPEHOCUTh 3HAHMA N0 (U3MKE B MPAKTHUYECKYIO O001acTh
KU3HEACITENbHOCTH;

YMETb UHTErpUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;
BBIJIBUTaTh HOBBIE UJIEH, PEJlaraTb OPUTMHAIbHbIE OJX0Abl U PEIICHMUS;
CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIONINE aJIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nuHpopmanueii:

BJa/I€Th HaBbIKAMHU MOJyueHUs MH(poOpMaluuu (PU3MUECKOTO COJIEepKaHus
U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITENBHO OCYIIECTBIATH MOUCK,
aHaJIM3, CUCTEMATHU3alMI0 M HHTEPHpPETALHI0 MHPOPMALUU PA3THYHBIX
BUJIOB U (hOpM TpeICTaBICHHUS;

OLICHUBATbH JJOCTOBEPHOCTh HUH(POPMALIHH;

UCIOJb30BaTh CPEJICTBA HH(OPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJOTMA B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHM3allMOHHBIX 3a/Ja4 C CcOONoIeHueM TpeOOBaHUI HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, THUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MaCHOCTH;

CO37aBaTh TEKCThl (PM3MUECKOr0 COJEpKAHMS B PA3NMUYHBIX (popmaTax c
y4éTOM Ha3HayeHWsT WHGOpMalMKW M IIEJIEBOM ayAUTOpUH, BBHIOMpas
ONTHUMAaJIbHYIO (POPMY IIPECTABICHUS U BU3YyaIU3aLUH.

KoMMyHMKATHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUSA:



OCYIIECTBISITh OOIIEHHEe Ha Yypokax (U3MKM HW BO BHEYPOUYHOM
NEesITENbHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(DIUKTHBIX CHTyalldii W CMSr4arTh
KOH(JIUKTBI;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHMsI C HCIIOIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHIMBHUIYaJIbHON paboThI;

BbIOHMpaTh TEMATHUKy U METOJbl COBMECTHBIX ACHCTBHI C yu&éTOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEN KaXKJIOTO WeHA KOJUIEKTUBA;

OPUHUMATh II€I1 COBMECTHOM JI€ATENbHOCTH, OPraHU30BHIBaTh U
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTH)KCHHMIO: COCTABJIATH IUIaH
JENUCTBUMN, paCIPEeeIATh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM padOThI;

OIICHHMBAaTh KAa4e€CTBO CBOETO BKJIaJa M KaXKIOTO YYacTHHKA KOMAaHIbI B
oOmIMii pe3ynbTat no pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBbIE€ IPOEKTHI, OLIEHWBATh HJAEU C MO3UIMH HOBU3HBI,
OpUTHUHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE IOBEICHHWE B Pa3IMYHBIX
CUTyallusiX, TMpOSBIATH  TBOPYECTBO W  BOOOpakeHHE,  OBIThH
UHUIMATUBHBIM.

PerynsiTuBHbIE YHMBepcaJbHbIe YueOHbIe 1eliCTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO  OCYIIECTBIISITH  [MO3HABATEIBHYIO JIEATEILHOCTh B
obnmactu (GU3MKA W ACTPOHOMHUH, BBISBISATH MPOOJEMBI, CTaBUTh H
dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSTEIIEHO COCTABIIATH TUTAH PEUICHUS PACYETHBIX U KaueCTBEHHBIX
3a/1a4, IJIaH BBITIOJHEHUS MPAKTUYECKONH pabOThI ¢ YUETOM HMEIOITHXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MPEITOYTEHHUIH;

JaBaTh OIIEHKY HOBBIM CUTYallUsM;

pacmMpsTh paMKH ~ y4eOHOTO TpeaAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUM;

JienaTh OCO3HAHHBIM BBHIOOpP, AapryMEHTHpPOBAThH €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OIICHUBAThH MIPUOOPETEHHBINA OIIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO SPYIUINH B 00JacTU
(GU3HMKK, TOCTOSHHO MOBBIIIATH CBOM 0Opa30BaTENbHBIA M KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIH HHTEJJICKT:



JIaBaTh OLICHKY HOBBIM CHUTYAallUsiIM, BHOCUTh KOPPEKTUBHI B JICSTECIILHOCT,
OIICHMBATh COOTBETCTBUE PE3YIHTATOB LETISIM;

BJIaJIETh HAaBBIKAMM [IO3HABATEJIILHOW peduiekcur Kak OCO3HaHUs
COBEPIIAEMBIX JIEHUCTBUM U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U
OCHOBAaHUM;

UCIIOIb30BaTh MPUEMBI pedIIeKCUU i1 OIEHKH CUTyalluH, BbIOOpa
BEPHOT'O PELICHHUS;

YMETh OLICHUBAaTh PUCKA W CBOEBPEMEHHO NMPUHHUMATh PELICHUS IO UX
CHIDKCHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHl JPYIUX NPU aHAIN3E pPe3yIbTaTOB
JICATEIILHOCTH,

MPUHUMATh Ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHMMAaTh MOTHBBI M aApPryMEHTBl JIPYTHX MpPH aHAJIW3€ PE3YJbTaTOB
JICSTCIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OUIUOKH.

B mporecce mocTMKEHUS JTHYHOCTHBIX PE3YJIbTATOB OCBOEHHUS MPOTPAMMBbI TIO
bu3uke IS ypOBHSA CcpeaHero ooOmero o0pa3oBaHHS y  OO0YYarOIIUXCs

COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH WUHTEIJICKT, IPEeIOoJIararo A
c(hOpMUPOBAHHOCTH:
e CaMOCO3HaHHUs,  BKJIIOYAIONIETO  CIOCOOHOCTh  TIOHMMAaTh  CBOE

HIMOIIMOHAIILHOE COCTOSTHUE, BUICTh HAINPABIEHUS PA3BUTUS COOCTBEHHOM
AMOIIMOHATILHOM c(epbl, ObITh YBEPEHHBIM B cele;

CaMOpETYJIMPOBAHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTH aTanTHPOBATHCS K
HYMOIIMOHAIILHBIM HU3MEHEHUSIM U TPOSBISATH TMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAOIICH CTPEMIICHUE K JOCTHKEHUIO IIEITH
U YCIIEXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOJIS U3
CBOMX BO3MOXKHOCTEM;

OMIIATUH, BKJIIOYAIOUIEH CIOCOOHOCTh TMOHMMATh  3MOILIMOHAIBHOE
COCTOSIHME JIPYTUX, YYHUTBIBATH €ro IMPH OCYIICCTBICHHH OOIICHHUSI,
CIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh  BBICTPAMBATH
OTHOUIEHUSI C JPYTUMHU JIIOJIbMH, 3a00TUTHCS, MPOSIBISATH HMHTEpPEC H
paspemniatb KOHMIUKTHI.

INPEJIMETHBIE PE3VJIBTATBI



K xoumy oOyuenuss B 10 knacce mpeaMeTHbIE Pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHUMAaTh poOJb (U3UKK B SKOHOMUYECKOH, TEXHOJIOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
4eJioBeKa, poJib U MECTO (PU3UKU B COBPEMEHHON Hay4HON KapTHUHE MUpA,
3HAUYEHHE OMNMCATENIbHOM, CHUCTEMAaTU3UPYIOIIEH, OOBSCHUTEIBHON U
IPOTHOCTHYECKOW  (PYHKIUH  (U3MYECKOM TEOpUM —  MEXAHUKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJWHAMHUKHU, POJIb (PU3HUECKON TEOpUH B
dbopMHUpOBaHUHU MIPEACTABICHHUHN O (PU3UIECKON KapTHHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MoOJened (undeckux Ten u
IpOLIECCOB (SIBIICHUI): WHEpLHMaIbHAs cHCTeMa OTcYéTa, aOCONIOTHO
TBEPAOE TENO, MaTepuajbHas TOYKA, PABHOYCKOPEHHOE JBUKECHUE,
CcBOOOJIHOE TmajeHue, al0CONIOTHO ympyras jaedopmaiusi, aOCOTIOTHO
yIpyroe v abCONIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJICININ ra3a, KUIKOCTH
U TBEPAOro (KPUCTAILIMYECKOI0) Tela, UACabHbIN ra3, TOUCUHBIN 3apsf,
OJIHOPOJIHOE JIEKTPUYECKOE TOJIE;

paznuyaTh ycioBHs (TpaHHUIbI, 00JACTH) MPUMEHUMOCTH (PU3NYECKUX
3aKOHOB, TOHMUMAaTh BCEOOHIMI XapakTep (yHAAMEHTAIbHBIX 3aKOHOB U
OrPaHUYEHHOCTh UCIIOIb30BaHUS YACTHBIX 3AKOHOB;

aHAM3UPOBaTh M OOBACHATH MEXaHHMYECKHE IIPOLIECCHl M SBIICHUS,
UCIIOJIb3YsI OCHOBHBIE TIOJIO)KEHUS U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWKEHUS, (OPMYJbl KUHEMATUKH PABHOYCKOPEHHOTO
JBUKEHUs, TpeoOpa3oBaHus [anunes Ajid CKOPOCTH U TNEpEeMENICHMS,
3aKkoHbl HbIOTOHA, MNPUHUMII OTHOCUTENBHOCTH ['anmuies, 3aKoH
BCEMHUPHOTO TATOTEHMSI, 3AaKOHBI COXPAaHEHUSI MMITYJIbCa U MEXAaHUYECKOU
OHEPTUH, CBSI3b PAa0OTHI CUJIbI C M3MEHEHHEM MEXAHMYECKOW JHEpruu,
yCIOBHSI paBHOBECUS TBEPAOro Teia), MPU STOM  HUCIHOJIb30BATh
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, yKa3bIBaTh YCIJIOBHSI
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: Mpeodpa3oBanuii ["anues, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHWS HMIYyJbCa U
MEXaHUYECKOM SHEPruH, 3aKOHA BCEMUPHOT'O TATOTEHHUS;

aHAM3UPOBATh U OOBACHATH TEIUIOBbIE MPOILIECCHI U SIBICHUS, UCTIOIb3YS
ocHoBHble monoxkeHuss MKT wu 3akoHBl MoONEKyIsipHOW (UBUKUA H
TEPMOJMHAMHMKN (CBSI3b JIABJICHMSI HMJCAIbHOIO Ta3a CO CpeaHel
KMHETHYECKOW SHEPTUEd TEIUIOBOTO JBHXKEHUS M KOHIIEHTpALMEHd €ro
MOJIEKYJI, CBSI3b TEMIIEPAaTypbl BEIIECTBA CO CpPEJHEH KHUHETHYECKOU
JHEpPruer TEIUIOBOIO JBHUKEHUS €ro 4acTHL], CBSA3b JABJIECHUS UICAIBHOIO
raza ¢ KOHUEHTpalUMEW MOJIEKY]l M €ro TEMIIEpaTypoil, ypaBHEHUE
MenneneeBa—Kianelipona, NEpBbIM 3aKOH TEPMOJUHAMUKH, 3AKOH



COXpaHEHMSI PHEPTrUM B TEIUIOBBIX Ipolleccax), MPU STOM HCIOJIb30BaTh
MaTEeMaTHYECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHS
MIPUMEHUMOCTH ypaBHeHUs MeHneneeBa—KnaneipoHna;

aHAIM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIL3YS
OCHOBHBIE€ TIOJOXXEHHUSI M 3aKOHBI JICKTPOJMHAMUKHK (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsija, 3aKOH Kyiona, MMOTESHIIMAITBLHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA DICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa Kynona, a
TaKXK€ MPAKTUYECKU BaKHbIC COOTHOIICHMS: 3aKOHBI OMa JJIsi ydacTka
HenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOM Lenu, 3akoH Jxoyis—JleHna,
npasuia Kupxroda, 3akonsl @apajes 1uist 3JeKTpoIin3a);

OMHCHIBaTh (PU3UYECKHUE TPOIECChl U SBICHUS, HMCIOJB3YS BEINYUHBI:
MepEMEIIEHNUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIa U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJICHUE, IMOTCHIMAJIbHAsA SHEPrusi, KUHETUYECKAs
DHEPrusi, MEXaHW4YecKasi dSHeprusi, padoTra CWiIbl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, Cuia TSKECTH, CHIAa YOPYTOCTH, CWJa TPEHHS, MOIIHOCTb,
DHEPTHsS B3aMMOJCHCTBUS Tena ¢ 3eMiaéi BONMM3M €€ IMOBEPXHOCTH,
SHEPrus ynpyroil aedopmanvd MPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJIIoTHAsl TeMmIepaTrypa Teja, paboTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
SHEPIUsl HJICAIBHOTO OJHOATOMHOTO rasza, paboTa HJealbHOro Tasa,
OTHOCHUTEJIbHAsT BJIIAXHOCTh Bo3ayxa, KIIJI wuwaeanbHOro TEmioBoro
JIBUTATENS; JEKTPUUECKOE T0JIE, HANPSAKEHHOCTD JIEKTPUUECKOTO TOJIs,
HanpspDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIM 3apsDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHLHANT 3SJIEKTPOCTATHYECKOTO TOJIS,
pPa3HOCTh  MOTECHIUAJIOB, JJEKTPOJABWKYINAs  Cuja, Cuila  TOKa,
HanpspKEHWE, MOIIHOCTh TOKa, JJIEKTpUYecKas EMKOCTh IIJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHUE YydacTKa LIENU C MOCJIEAOBATEIIbHBIM M
MapajyIeIbHbIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO TOJIS
KOHJICHCATOPa;

OOBSICHATH 0COOEHHOCTH MPOTEKAHUS bu3uIecKux SIBIICHUM:
MEXaHMYECKOE JIBM)KCHME, TEIIJIOBOC JBMI)KCHHME 4YaCTHI[ BeIISeCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBIKEHME, Mudy3usi, ucrnapeHue,
KUIICHUE Y KOHJICHCAIUsI, TUIABJICHUE U KPUCTAJUIN3alKsl, HAPABICHHOCTh
TeIUIoNepeaayu, JICKTPU3ALUS TeJ, SKBUMOTEHINAILHOCTh MOBEPXHOCTHU
3apsKEHHOTO MPOBOJIHUKA;

MIPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEITMYUHBI OT
IpyrO €  HCHOJIb30BAHMEM  IIPSAMBIX  WM3MEPEHUH, IIPU  OTOM
KOHCTPYHUPOBaTh YCTAHOBKY, (UKCHUPOBATh pPE3yJbTaThl IOJTYYEHHOU
3aBUCUMOCTH (PU3UYECKUX BEJIWYMH B BHUAE TIpaduUKOB C YUETOM



aOCOJIOTHBIX MOTPEITHOCTEN U3MEPEHUM, JIelaTh BHIBOJIBI MO pe3yJibTaTaM
UCCJIeIOBAaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEpeHUs] (U3UYECKUX BEIUYUH, MPU STOM
BBIOWPATh ONTHMAJIBHBIA METOJl M3MEPEHUS, OIEHWBATh A0COJIOTHBIC U
OTHOCHUTEIbHBIE TOTPELUIHOCTHU MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TUIOTE3bI: MJIAHUPOBATD
HKCIEPUMEHT, COOUPATh AKCIEPUMEHTAIIbLHYIO YCTAHOBKY, aHAJIU3UPOBATh
MOJIyYECHHbIC PE3YyJbTaThl U JIeJlaThb BBIBOJ O CTaTyce MPEaJIOKEHHOU
TUIIOTE3bI;

coOmro1aTh mpaBuia 0€30MacHOro Tpyia Mpu MPOBEIECHUN UCCIEI0BAHUM
B paMKax y4eOHOro JKCIEPUMEHTa, MpaKTHKymMa M  ydeOHo-
UCCIIEIOBATENIbCKON U TPOEKTHOW JIEATENIbHOCTH C HCIOJIb30BaHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00paTOPHOTrO 000pYAOBAHUS;

pemiath pacyéTHbIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJlaHHOMN
dbu3uYecKol MOJENBbIO: Ha OCHOBAaHWU aHajlu3a YCJIOBUS OOOCHOBBIBATh
BBEIOOp (u3MUECKOW MOJENH, OTBEYAMIIeH TpeOOBaHWAM 3a1adH,
OpUMEHATh  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIATHI
bu3nuecKux TEOpUi MpPHU MCHOJIb30BAaHUM MATEeMATHUYECKUX METOJ/IOB
pelieHust 3a/1a4, MPOBOJUTh pacuéThl HA OCHOBAHUM UMEIOIINXCS JJAHHBIX,
aHAJIU3UPOBATH PE3yJIbTaThl W KOPPEKTHPOBATH METOMbl PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

pemiaTh KadyecTBEHHbIE 3a7aud, TpeOyrollde MPUMEHEHUs 3HAHUM U3
pa3HBIX pa3feyoB Kypca PU3MNKHU, a TAKKE MHTErpAIluy 3HAHUN U3 APYTUX
NpPEAMETOB €CTECTBEHHO-HAYYHOTO IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY PacCykXJA€HUM ¢ ONOPON Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U pU3NYECcKue SIBICHUS;

UCIIOIb30BaTh TEOPETUYECKUE 3HAaHHUS ISl OOBIACHEHUS OCHOBHBIX
MPUHITUTIOB PaOOTHI M3MEPUTENHHBIX MTPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLIECCOB;

OPUBOJUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAYKU, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUK;

aHAJIM3UPOBATh U OIICHUBAThH MOCIEACTBUS OBITOBOW M MPOU3BOJICTBEHHON
NEeSTENbHOCTH 4YEeJIOBEeKa, CBA3AHHOM € (PU3MYECKUMH MPOIECCaMU, C
MO3UIINHI HKOJIOTHUUECKON O€30MaCHOCTH, MPEACTABICHUN O palliOHAILHOM
MPUPOJIONOIB30BAHUY, & TAKKE Pa3yMHOM HCIOJIb30BAHUM JOCTHKEHUUN
HAyKH M TEXHOJOTWM ISl [JaIbHEHIIEro pa3BUTUS UYEIOBEUYECKOTO
00IIIECTBA;



MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUEH (PU3NIECKOTO
CONIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHHA, TP 3TOM HCIOJb30BaTh COBPEMEHHBIE MH(MOPMAIIMOHHBIE
TEXHOJIOTUM IS TIOMCKA, TEpepadOTKU W TPEAbSIBICHUS Y4YeOHOU U
HAYYHO-TIOMYJISIPHON MH(GOPMAINH, CTPYKTYPUPOBAHUSI U UHTEPIPETALINH
uHPOpMAIIMU, TOJYYCHHOW W3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHAIM3UPOBATh  TOJNIy4aeMyr  WH(MOpMAIMi0O ©W  OICHWBATh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIMXCS 3HAHWUMN, TaK M HAa OCHOBE
aHaJM3a UCTOYHHKA HH(POPMAIINH;

TIPOSIBIISITh OpTraHU3AIMOHHBIC U NO03HaBaTEIIbHBIC YMCHUSI
CaMOCTOSATENILHOTO  MPUOOPETEHUS HOBBIX 3HAHWA B  IpoIecce
BBITIOJTHEHUS MPOSKTHBIX U y4€OHO-MCCIIeIOBATEIHCKUX PAOOT;

paboTaTth B TPYyIIE C HCIOJHEHUEM pPa3UYHBIX COIUATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYaIMsIX, aJeKBaTHO OIICHWBATH BKJIAJ KaXKIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON MTPOOIIEMBI,

MPOSBIISITH MOTUBALIMIO K Oyaymiel npodecCuoHaNbHOM JAESTENHHOCTU IO
CHEIMATBHOCTSIM (PU3UKO-TEXHUIECKOTO MPOdUIIS.

K xonumy oOyuenuss B 11 knacce mpeaMeTHbIE Pe3yJlbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

NOHUMAaTh pOJb (GU3UKK B SKOHOMUYECKOH, TEXHOJIOTMYECKOM,
COLIMAJIbHOW M 3TUYECKOW cdepax NeATeIbHOCTH YeI0BeKa, POjb U MECTO
GuU3NKKM B COBPEMEHHON HAy4YHOW KapTHHE MHUpPA, POJIb aCTPOHOMHUU B
IIPAKTUYECKOM  JIEATEIBHOCTH  YEJIOBEKA W  JAIbHEHINEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSICHUTENBHOM M MPOTHOCTUYECKOW (YHKIUH (PU3NYECKON TEOpUuu —
IIEKTPOJUHAMUKH, CIIEHHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
¢u3uku, ponap (HU3NUECKON TEOpUH B (POPMUPOBAHUU MPEICTABICHUH O
(bu3nuecKoil KapTHHE MHUPaA, MECTO (PU3HUECKOW KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTaBICHUI O IPUPOLE;
pasnauyaTh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYEecKHuX Tel W
IPOLECCOB  (ABJICHUIN): OJHOPOJHOE DIIEKTPUYECKOE U  OAHOPOJHOE
MarHUTHOE TOJIA, TApMOHUYECKUE KOIeOaHUs, MaTEMAaTUUECKU MasITHUK,
UJCAIbHBIA TMPYKUHHBIA MasATHHK, TAPMOHUYECKHUE BOJHBI, HJI€AJbHBIN
Kosie0aTeNIbHbIN KOHTYp, TOHKas JIMH3a, MOJIeIeil aToMa, aTOMHOTO si7jpa U
KBaHTOBOW MOJICIIN CBETA;

paziuyath yCIOBUSL (TpaHUIIbl, O0JACTH) MPUMEHUMOCTH (HUBUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMU XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTDH UCIIOIb30BAaHUS YACTHBIX 3AKOHOB;



aHAJIM3UPOBATh U OOBICHATH AJECKTPOMATHUTHBIE TMPOIECCHl U SIBIICHUA,
UCIOJIb3Ysl OCHOBHBIE IIOJIOKEHUST M 3aKOHBI DJJIEKTPOAMHAMUKH U
CHEIMaIbHOM ~ TEOpHMH  OTHOCHUTEIBHOCTH  (3aKOH  COXPaHEHUS
NIEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUuMH, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJIEMEHTE DJEKTPUYECKOHM IENU CO CKOPOCTHIO
U3MEHEHUSI  CWJIBI  TOKa,  TOCTyJaThl  CHEIUAIBbHON  Teopuu
OTHOCUTEIBbHOCTU DUHINITEITHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCIOIb3YS
MOJIOKEHUS] ~ KBAHTOBOM  (u3uku  (ypaBHEHHE  OHHIITEHA IS
dotosddexra, mnepBbli H  BTOpoM moctynarsl bopa, mnpuHOUI
COOTHOIIEHHS HeolpeaenéHHocTel ['eli3eHOepra, 3aKOHbI COXpPaHEHHS
3apsA70BOIO0 M MacCOBOI'O YMCEN M SHEPruU B SACPHBIX pEaKLUsAX, 3aKOH
PaAMOAaKTUBHOTO pacnana);

OMHCHIBATh (PU3UYECKHE TMPOLECCHl W SBICHHS, HCIOJIb3YS BEINYUHBL:
HANPSHKEHHOCTD AJNEKTPUUYECKOTO TOJISI, MOTEHIIHUAN 3JEKTPOCTATHUECKOTO
MOJII, Pa3HOCTh TMOTEHIUAJIOB, OJJICKTPOJABWKYINAS CHJIA, WHIYKIIHS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cuja AMIEpa, UHAYKTHUBHOCTD,
AIIEKTPOJIBIKYINAsl CHJIAa CAMOMHAYKIIMH, DSHEPTUS MAarHUTHOTO TOJIA
IPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMITYJbC, MOJHAS DHEPIUs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIBI, PHEPrusi M HMITYJIbC (OTOHA,
MacCOBOE€ YHCIIO U 3apsia Alipa, SHEPTHs CBA3M SAPa;

OOBSACHATHL  OCOOEHHOCTH  MPOTEKaHWAd  (PU3UYECKUX  SBJICHUM:
3JIEKTPOMArHUTHAsI MHAYKLHMS, CAMOMHIYKIUS, pe30HAHC, UHTepPEpEeHLINS
BOJIH, Ju(pakuus, JIUCHEpcHs, TOJHOE BHYTPEHHEE OTpa)KeHHE,
dotoanektpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmajbl
Aaep, raMMa-u3iaydeHue saep, (U3NYecKue MPUHIUIBI CIEKTPaIbHOTO
aHajau3a v pabOoThI Jia3epa;

ONpeAeNATh HaIpaBI€HWE WHIAYKIUM MAarHUTHOTO MOJS MPOBOJHHUKA C
TOKOM, CHJIbI AMmniepa u cuiibl JIopeHiia;

CTPOUTH MU300paxKeHue, CO31aBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
U PaCCUHUTHIBAThH €T0 XapPaKTEPUCTUKH;

IPUMEHATH OCHOBOIIOJIAraloIINe aCTPOHOMHYECKHUE IOHSTHS, TEOPUHU U
3aKOHBI U1 aHaiu3a ¢ OOBIACHEHHS (PU3UYECKUX MPOLECCOB,
IPOUCXOIAIINX B 3BE3/IAX, B 3BE3AHBIX CHCTEMaX, B MEKTaJaKTUIECKOU
cpelie; ABMKEHUS HeOECHBIX TeJ, BOIONNH 3BE3 U BeenenHoi;,
IPOBOJUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MUECKUX BEJIUYHUH C
UCIOJIb30BAaHUEM TPSIMBIX M3MEpPEHUN, NpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (PUKCHpOBaTh pe3ylbTaThl TMOJYYEHHOW 3aBUCHMOCTH



busznueckux BeIMYMH B BHUAE TpadukoB ¢ y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTE  W3MEpPEHWid, JellaTb  BBIBOABI IO  pe3ysbTaTam
UCCIICJIOBAHMS,

IPOBOAUTH KOCBEHHBIE M3MEpEHUs (U3MUECKUX BEIMYMH, HPU ITOM
BbIOMpaTh ONTUMAJbHBIA METOJ M3MEpPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IIPOBOJUTDH OMBITHI 1O MPOBEPKE MPEITOKEHHON THIOTE3bI: TNIAHUPOBAThH
HKCIEPUMEHT, COOMPATh SKCIIEPUMEHTANIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyuYEHHBIE pe3yJIbTaThl W JeNaTh BBIBOJ O CTaTyce MpelIoKEeHHOU
TUIOTE3bI;

OTHCHIBATh METObI OMyUEHHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHMIA;
co0iroAaTh mpaBmiia OE30MaCHOTO TPyAa MPH MPOBEICHUU HCCIEIOBAHUN
B paMKax y4eOHOro OJKCIIEPUMEHTAa, TMpaKTHKymMa ©  ydeOHo-
UCCJIEIOBATENICKOM W MPOEKTHOM JIEATETbHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIBbHBIX YCTPOUCTB U 1a00paTOpHOro 000pyA0BaHUS;

pemiaTte pacy€THBIE 3aJa4d C SIBHO 3aJaHHOM W HEABHO 33JaHHOU
¢u3nyeckoil MOJENbI0: Ha OCHOBAHWM aHalM3a YCJIOBUS BbIOMpATh
dbu3znyueckue MoJenH, OTBEYarol[ue TpeOOBaHUSAM 3aJadyH, MPUMEHSThH
dbopMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKHX TEOpUit
OpU  HCIONb30BAHHUM MAaTEMAaTUYECKUX METOJOB pEeLICHHs  3ajad,
IPOBOJUTH PACUEThl HA OCHOBAaHMHM MMEIOIIUXCS JTAHHBIX, aHAJIU3UPOBAThH
pe3yabTaThl U KOPPEKTUPOBATH METO/Abl PEIICHUS C YUYETOM MOJIYyYEHHBIX
PE3yNIbTATOB;

pemaTh KayeCTBEHHbIC 3a/Jauyu, TpeOylollue MNPUMEHEHHUs 3HAHUNA U3
pa3HbIX pa3/ienoB Kypca PU3MKH, a TAaKKe UHTErpaluu 3HaHUM U3 Apyrux
NPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBaTh JIOTMYECKYIO
[ETOYKY pacCyKJIEHUI C ONOPO Ha N3YUYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U pU3NYECKUE SBICHMUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS JUIsl OOBSACHEHHS OCHOBHBIX
OPUHIIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TMPUMEPHI BKIAZa POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-
GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATh M OLICHUBATH MOCIEICTBUS OBITOBOM M MPON3BOACTBEHHON
JeSTeIbHOCTH 4YeJIOBEKa, CBSA3aHHON ¢ (PU3MUECKMMM MpoLeccaMu, ¢
HO3UIMI 3KOJOTHYECKON 0€30MacHOCTH, MPEACTABIEHUHN O pallMOHAIbHOM
IPUPOAOIONH30BAHUN, & TAKXKE PAa3yMHOM HCIIOIb30BAHUU JTOCTHXKEHHM



HAyKd W TEXHOJOTMH U1 JalbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
0O0IIIECTBA;

OPUMEHSATh pa3iuyHble COcoObl paboThl ¢ MHPOPMALHUEH (PU3UYECKOTrO
COJIEp)KaHUsI C HCIIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OpPMAllMOHHBIE
TEXHOJIOTMM JJI1 TOUCKA, MepepalOTKU U MNPEbsBICHUS Y4YEOHOH U
HAy4YHO-TIOMYJISIPHOU MH(OpMAIMK, CTPYKTYPUPOBAHUS U UHTEPIPETALIMU
uHbOpMaIlMU, TOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4aeMyro  HMH(OpMalMio M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJIM3a UCTOYHUKA UH(POPMALINH;

IPOSBIIATH OpraHu3alOHHBIE U [I03HABATEJIbHBIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETeHHs HOBBIX 3HAHMW B Ipoliecce
BBITNOJITHEHMSI IPOEKTHBIX U yUE€OHO-UCCIIEI0BATENbCKUX padoT;

paboTath B TpyNIe € MCIOJHEHUEM pPa3IMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBATh PadOTy IPYMIbI, PALIMOHATIBHO PACIpPEAEIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYyallMsIX, aJIeKBaTHO OLICHMBATh BKJIAJ Ka)XJO0ro u3
YYaCTHUKOB I'PYMIbI B pELICHUE pacCMaTpUBaeMOil MpoOIEMB;

IPOSABIISITH MOTUBALIMIO K Oyayuiel npodeccuoHanbHOU AESTENbHOCTH O
CHEIHATBHOCTIM (PU3UKO-TEXHUUECKOTO MPOdUIIs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Koau4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
n/n NporpamMMmsl Bcero Koutpoabnueie | Ipaxkruyeckue oOpa3oBaTe/ibHbIE
padoThl padoTsbI pecypeb
Pa3znen 1. HAYUYHBIA METO/ ITIO3HAHUS ITPUPO/IbI
1.1 HayuHbIii METOI MO3HAHUS IPUPOIBI 6 bubmmorera [JOK
' Y A PHPOA https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 6
Paznen 2. MEXAHUKA
2.1 Kunemaruka 10 1 buGmorera [IOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Hunamika 10 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
2.3 Cratuia TBEpAIOTO TENA > ! https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
2.4 1 1
3aKOHBI COXPAHEHHS B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 35
Pazaen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMO/IUHAMUKA
. bubmuoreka [JOK
3.1 OCHOBBI MOJIEKYJISIPHOKUHETUYECKOW TEOPUHU 15 1 https://m.edsoo.ru/f1 6b68d7
3.2 Tepmoaunamuka. TernoBbie MaluHbI 20 1 but6mmoreka [IOK



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

https://m.edsoo.ru/f16b68d7

ArperaTHble cocTosiHUS BelecTBa. da3oBble

bu6mmoreka [JOK

33 14
MEePEX0bI https://m.edsoo.ru/f16b68d7
Uroro no pazaeny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
bu6mmoreka [JOK
41 DUICKTpHIECKOE NOIe 24 https:/m.edsoo.ru/f16b68d7
N N bu6mmoreka [IOK
4.2 IToCTOSTHHBIN DIIEKTPUYECKUNA TOK 24 hitps://m.edsoo.ruw/f16b68d7
bu6morexa [JOK
4. T
3 OKH B PASIITHAX Cpegax 6 https://m.edsoo.ru/f16b68d7
Nroro no pazaeny 54
Pa3znen 5. PUBMYECKUI IPAKTUKYM
. bubnuoreka [IOK
31 PH3HCCKHit IPAKTHKYM 16 16 https://m.edsoo.ru/f16b68d7
Hroro no pazaeny 16
bu6mmoreka [JOK
P 1
C3CPBHOC BpeMA 0 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'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
https://m.edsoo.ru/f16b68d7

11 KITACC

KoaunuecTBo yacos DJIeKTPOHHbIE
No 11/ HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
) NMPorpamMmMbl Bcero Kontpoatnere | Ilpaxriyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecype
Paszpen 1. JIEKTPOANHAMUKA
bu6mmoreka [IOK
1.1 M 14
ATHHTROE Hone https://m.edso0.ru/39859¢f1
bub6mmorexa [JOK
1.2 DJIEKTPOMArHuTHAsT UHY KIS 13 1 https://m.edsoo.ru/39859¢f]
Nroro no pazaeny 27
Paszpen 2. KOJIEBAHUSA U BOJIHBI
2.1 MexaHndeckue KojieOaHus 10 bubmorexa OK
https://m.edso00.ru/39859¢f1
bub6mmoreka [JOK
2.2 1
DneKTpOMarHuTHbIE KoJeOaHUs 5 https://m.edsoo.ru/39859ef1
)3 MexaHn4YecKue U 31€KTPOMarHuTHbIE 10 1 bubnuotexa [JOK
' BOJIHBI https://m.edsoo.ru/39859¢f1
but6mmoreka [IOK
2.4 2 1
Ontuia > https://m.edso0.ru/39859¢f1
Hroro no pazaeny 60
Pa3nen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
bu6mmorexka [JOK
A T 1
3 Octioset CTO > https://m.edsoo.ru/39859¢f1



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

Htoro no pazneny

Pa3nea 4. KBAHTOBAS ®PU3UKA

4.1 KopnyckynsipHO-BOTHOBOM Tyanusm 15 Bubmmorexa [IOK
' pHyCKy AP y https://m.edsoo.ru/39859¢f1
bu6mmorexa [JOK
4.2 )
vSHia atoa > https://m.edso0.ru/39859¢f1
43 ®u3nKa aTOMHOTO S/Ipa U JJIEMEHTaPHbBIX 5 bubnuotexa [JOK
' YaCcTHIL https://m.edsoo.ru/39859¢f1
Hroro no pazaeny 25
Paznen 5. JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKU
bu6mmoreka [IOK
5.1 DJeMeHTBl aCTPOHOMHUU M aCTPOPHU3UKU 12 https://m.edsoo.ru/39859¢f1
Hroro no pasaeny 12
Pa3znen 6. PUSHUYECKUM TPAKTUKYM
bubmuoreka [{OK
1 o i 1 1
6 HBIHCCKHH HPAKTHIyM 6 6 https://m.edso0.ru/39859¢f1
Hroro no pazaeny 16
Paznen 7. OGOBLIAIOIHIEE IIOBTOPEHUE
Cucremaru3zamus u 00001IeHne
71 MIPEIMETHOTO COACPKAHUS U OIbITa 15 bubmuoreka [JOK
' JeATEeTLHOCTH, MPUOOPETEHHOTO TIPHU https://m.edso00.ru/39859¢f1
n3yueHuu kypca ¢pusuku 10 — 11 xmaccon
Hroro no pazneny 15



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

PesepBHOE Bpems

10

bu6mmoreka [JOK
https://m.eds00.1ru/39859¢f1

OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME

170

16



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

IMPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OFPA30OBATEJIbHOM ITPOT'PAMMBI10 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJjbTara

10.1

IIpoBepsiemble MpeagMeTHBbIE Pe3yIbTAThI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpPaMMBbI CpeIHero o01ero 06pa3oBaHus

JleMoHCTpHpOBaTh Ha MpUMeEpax pojib U MECTO (U3UKU B (OPMHPOBAHUU
COBPEMEHHOM HAYYHOM KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU
Y TEXHOJIOTUH, B IPAKTUYECKOU JEATEIbHOCTH JIIOAEH

10.2

VY4uuThIBaTh TpaHMLBl HPUMEHEHHS H3Y4YEHHBIX (GU3MYECKUX MoJeneil:
MaTepHajbHas TOUKa, MHEepIMaIbHas CUCTEMa OTCYETa, aOCOIIOTHO TBEPOE
TEJI0, UACAIBHBIN I'a3; MOACIIA CTPOEHU T'a30B, KUIAKOCTEN U TBEPABIX TEl,
TOYCYHBIN AJIEKTPUUYECKHUI 3apsi — IPH pelieHHH (PU3NIECKHX 3a/1a4

10.3

PacriosnaBath usndeckue siBeHUs (MIPOIecCh) U OOBSICHATH X HA OCHOBE
3aKOHOB MEXaHUKH, MOJEKYJIIPHO-KMHETUUYECKOM TEOpUH CTPOEHUS
BEIIECTBA M DJCKTPOJAWHAMHMKH: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
NpSAMOJIMHEMHOE JIBUKEHHE, CBOOOJHOE TaJeHHE Tel, MABIKECHHE I10
OKpPYKHOCTH, HWHEpUHs, B3auMmojeiictBue Ten; auddysus, OpoyHOBCKOE
JBW)KEHUE, CTPOCHHUE KHUIKOCTeH M TBEPABIX TeJ, M3MEHEHHE 00BEMaA Tel
Opu HarpeBaHWW (OXJIAXICHWH), TEIJIOBOE paBHOBECHE, HCIIApEHHE,
KOHJICHCAIIMS, TUIaBJICHUE, KPUCTAILIH3ALHs, KUIIEHHE, BIaKHOCTh BO3/yXa,
MOBBIIIICHUE JIaBJICHUS r'a3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCYE, CBA3b
MEXy MapaMeTpaMHu COCTOSHUS raza B U30IpoLeccax; dIEKTpU3aLus Tell,
B3aUMOJICICTBUE 3apsAI0B

10.4

OnuchiBaTh MEXAaHUYECKOE JABUKEHUE, UCIIONB3YsS (PU3NUYECKHUE BEITUYHHBI:
KOOpJIMHATA, MyTh, EPEMEILEHNE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CUia,
UMITyJIbC ~ Tejla, KUHETUYECKas HSHEprusi, MOTEHIUalIbHas JSHEPrusl,
MEXaHW4Yeckas paboTa, MeXaHW4YecKas MOIIHOCTh; TIPU  OINHCAHUU
MPaBUJIBLHO TPAKTOBAaTh (DU3UYECKUUA CMBICI HCIOJB3YyEMBIX BEJIMYWH, HX
0003HaUYCHHUsI W EIUHUIIBI, HAXOJUTh (DOPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
(UBUYECKYIO BETUYMHY C IPYTUMU BeTUIMHAMU

10.5

OnucelBaTh U3yYEHHbIE TEIUIOBbIE CBOICTBA TEN M TEIUIOBBIE SIBJICHUS,
UCHONB3Ys (pU3MUecKHe BEMYHMHBI: JaBJICHUE ra3a, TemrepaTrypa, CpeaHss
KHHETUYECKast JHEprus Xa0TUYECKOTO JBUKCHHUS MOJIEKYI,
CpEeIHEKBaJpaTU4Hasi  CKOPOCTb  MOJEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTPEHHss 3Heprusi, pabora rasa, KO3(QQHUIHUEHT MOJE3HOrO AECHCTBUS
TEIUIOBOT'O JABHUraTeNsl; MPU OMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUN
CMBICJI MCTIOJIb3yEMbIX BEIMYUH, UX O0O3HAYCHUS W €AMHUIIBI, HAXOIUThH
(GopMyIbl, CBS3BIBAIOIIME JaHHYIO (DU3MYECKYI0 BEIMYHMHY C APYTUMH
BEJIMYMHAM

10.6

OnuchiBaTh  HU3yYEHHbIE  JJIEKTPUUECKHE  CBOICTBA  BEIECTBA U
ANEKTPUYECKUE SBIEHUS (TIPOIECCHI), UCTONB3Ys (PU3MUECKUE BEIUYHHBIL:




AIIEKTPUYECKUI 3apsl, OJJIEKTPUYECKOE TI0Jie, HANpPsDKEHHOCTh IO,
HOTEHIMAJ, Pa3HOCTh MOTEHLUAIOB; IPU ONUCAHUYU IIPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS U €UHULIBL;
yKa3blBaTh (OpMyJibl, CBSA3BIBAIOIIME JAHHYI (U3UYECKYIO0 BEIMYUHY C
JIPYTUMH BeTUYNHAMHU

10.7

aHAIM3UPOBATh (PU3NYECKUE MPOLIECCHI U SBJICHUS, UCIONB3YS (PU3NYECKUE
3aKOHBI M MNPUHLMIBL 3aKOH BcemupHoro tsarotenus, I, I u III 3akoHBI
HproToHa, 3aK0H COXpaHEHUsT MEXaHUYECKOW DHEPIuH, 3aKOH COXPAaHCHUS
MMIIyJIbCA, MPUHLUI CYNEPIO3ULUMA CHJI, M[PUHLMUII PABHOIPABUS
MHEPLUHAIBHBIX CHUCTEM OTCYETA; MOJIEKYJISAPHO-KMHETUYECKYIO TEOPHUIO
CTPOEHHUS BEIIECTBA, Ta30BbI€ 3aKOHbI, CBS3b CpPEIHEH KUHETHUYECKOU
SHEPruM TEIUIOBOTO JBIKEHHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypow,
NEPBbIl 3aKOH TEPMOJIMHAMUKHU; 33aKOH COXPAHEHHs DJIEKTPUUYECKOIO
3apsiaa, 3akoH KynoHa; mpu 3ToM pa3iuuaTh CIOBECHYIO (DOpMYIHPOBKY
3aKOHA, €r0 MaTEMaTHYECKOEe BBIPAKEHUE M yCIOBUS (TpaHUIBI, 00IacTH)
MIPUMEHUMOCTH

10.8

OOBSICHATE OCHOBHBIE IMPUHIMIIBL HeﬁCTBHH MalllMH, HpI/I60pOB u
TCXHUYCCKHUX YCTpOﬁCTB; pas3jiniaTtb YCJIOBUA ux 0€e301acHOTO
HCIIOJIb30BaHUS B IIOBCEIHEBHOM JKHU3HU

10.9

BBIMONMHATE SKCHEPUMEHTH! 10 MCCIENOBAHHMIO (M3MUYECKUX SIBICHUH M
MPOLIECCOB C UCTIOJIE30BAHUEM IIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IPH 3TOM
dbopmynarpoBath npobaeMy (3aady) M THIOTE3y y4eOHOIro 3KCIEepHUMEHTa,
coOupaTh YCTAaHOBKY U3 IPEJIOKEHHOr0 000py/10BaHUs, IPOBOJUTH OIBIT
¥ GOPMYIIHPOBATH BHIBOIBI

10.10

OcyuiecTBaATh NpsMble M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEIMYUH,
OpU 3TOM BBIOMpATh ONTUMANIBHBIA CIOCOO0 M3MEpPEHHS U HCIIOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKH IOTPEIIHOCTEN U3MEPEHUM

10.11

HccnenmoBaTh  3aBHCHMOCTH  MEXIY (U3WYCCKUMHU  BEIMYMHAMH  C
UCTIOJIB30BAHUEM TPSMBIX HM3MEPEHH; TpU 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3yJbTaThl  TOMYYEHHOW  3aBUCHUMOCTH
(GU3MYECKUX BEIWYUH B BUJC TAOMMIl W TpaduKOB, JIelIaTh BBIBOABI IO
pe3yJibTaTaM UCCIICIOBAHUS

10.12

Cobumonats npaBmiia 0€30MaCHOTO TPYyAa NPU MPOBEACHUH UCCIICIOBAHUI B
paMKax  y4eOHOTO  JKCIIEpUMEHTa, Y4eOHO-HCCIIEOBATENILCKOW U
HpO@KTHOfI ACATCIBHOCTH C UCIIOJB30BAHUEM U3MCPUTCIIBbHBIX yCTpOﬁCTB u
71a00paTOPHOTO 0O00PYAOBAHHUS

10.13

Pemate pacuéTHble 3a7a4d C SIBHO 3aJaHHOM (DU3MYECKOH MOJENbIO,
UCTIONB3Ysl (PU3UUECKUE 3aKOHBI U MPUHLUIIBI;, HA OCHOBE aHAJIN3a YCIIOBHS
3a71auu BBIOMpATh (PU3UUECKYIO0 MO, BBIACIATh (PU3NUECKUE BEIUIHHBI
u QopMmyibl, HEOOXOAUMBIE NJsi €€ pEelIeHUs,, MPOBOAUTH pacuéTel U
OLICHUBATh PEAIbHOCTD MOTYYEHHOTO 3HaYCHHS (PU3NUECKON BETUYUHBI

10.14

Pemats Ka4C€CTBCHHBIC 3aJa4dn. BBICTpPAanBATh JJOI'M4YCCKH




HEMPOTUBOPEUYMBYIO IIEMOYKY pACCYKICHHI C OMNOpOM Ha H3y4YEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3NUECKUE SABICHUS

10.15

Hcnonb3oBaTh  MpH  pemIeHWH  y4yeOHBIX  3aJjad  COBPEMEHHBIC
WHPOPMALIMOHHBIE  TEXHOJOTWW I TIOWCKA, CTPYKTYPHPOBAHUS,
UHTEpIpEeTallud U TpPEACTaBICHUS Yy4yeOHOW U  HAy4YHO-TOMYJISPHON
uH(bOpMallMK, TONYYEeHHOM W3 PpaA3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHANTM3UPOBATH MOTYy4YaeMyr0 HHPOpMAIIHIO

10.16

[TpuBOUTE IPUMEPHI BKJIa/1a POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKu, OOBSCHEHHE IPOLECCOB OKPYKAIOUIEr0o MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUH

10.17

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (DU3HMKE B TMOBCEIHEBHOU KU3HU
uist  obecrieyeHust Oe3omacHOCTH Tpu  oOpallleHHH ¢ npudopamMu U
TEXHHYECKHMHU YCTPOHCTBAMH, JJISI COXPAHEHHS 310POBbS M COOIIOICHHUS
HOPM KOJIOTHYECKOTO TIOBE/ICHHS B OKPYXKaIOLIel cpene

10.18

PaGotate B Tpymnme C BBIMOJHEHHWEM pPa3IUYHBIX COLMAIBHBIX POJIEH,
MJIAHUPOBATH PabOTy TPYIIIILI, PAlMOHATIBHO PACIIPEACNIATh O0S3aHHOCTH U
IJIAHUPOBATh JI€ATEIIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJeKBATHO
OLICHMBAaTh BKJaJ KaXJIOr0 U3 YYacTHUKOB TpYIIbl B pELICHUE
paccMmatpuBaeMoil mpoOIemMbl

11 KIIACC

Kon
NpoBepPsIeMOro
pe3yabTarTa

11.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTeILHON NMPOrpPaMMBbl CpeHero oo01ero odpasoBanus

JleMoHCTpHpOBaTh Ha MpUMEpax pojib U MecTo (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM Hay4HOIl KapTUHBI MUPA, B Pa3BUTHH COBPEMEHHON TEXHUKHU
U TEXHOJOTUH, B MPAKTUYECKOW NEATENbHOCTH JIOJCH, IEIOCTHOCTh U
€IMHCTBO (PUZNYECKON KapTUHBI MUPa

11.2

Y4uThIBaTh TPaHULBI TPUMEHEHUS H3YyYEHHBIX (U3MUECKUX MOJeIeH:
TOYEYHBIA DJIEKTPUYECKHUM 3apsn, sIepHas MOJENTb aTroMma, HYKJIOHHas
MOJIeJIb aTOMHOTO sIJIpa MPH pelieHN: (PU3NIECKUX 3a1au

11.3

Pacnio3naBath (u3znueckue sBaeHus (Mporecchl) U 0ObSICHITh UX HA OCHOBE
3aKOHOB JJIGKTPOJAMHAMUKH M KBAaHTOBOW (PU3MKHU: 3JeKTpUyecKas
MPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS
TOKa, B3aUMO/JICIICTBHE MAarHUTOB, JEKTPOMArHUTHasI HHAYKLUS, JeiicTBHE
MarHUTHOTO TOJS Ha MPOBOAHMK C TOKOM U JBWXKYIIMHCS 3apsn,
AIIEKTPOMAarHUTHEIE KoJIeOaHus u BOJIHBI, pSAMOJIMHEHHOE
pacrpocTpaHeHHE CBETa, OTpaXXeHHWe, TIpelloMIIeHHe, HHTepdepeHnus,
mupakus U MoJsipyu3anus cBeTa, AUCIEPCHUs CBeTa, (POTOIIEKTPUUECKUN
apdext (horoaddekT), cBeToBOEC MaBICHUE, BOSHUKHOBEHHUE JIMHEHYATOTO




CIICKTpa aToMa BOagoOpoOaa, €CTCCTBCHHAaA n HCKYCCTBCHHAasA
PaanOaKTHUBHOCTD

11.4

OnucelBaTh M3y4YEHHBIE CBOMCTBA BEILECTBA (DJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  ABJIEHUS  (IPOLECCHI), HCMONB3Ys  (U3NYECKUE
BEJIMYMHBI: IEKTPUUECKUI 3apsil, CUla TOKa, JIEKTPUYECKOe HApsKEHHUE,
AJIEKTPUUYECKOE CONPOTUBICHME, pa3HOCTh mnoreHuuanos, DJC, pabora
TOKa, MHAYKIUS MAarHUTHOro nois, cuina Awmmepa, cuna JlopeHua,
MHAYKTUBHOCTb KaTYIIKH, 3HEPTUs JIEKTPUUECKOIO0 U MAarHUTHOTO IOJIEH,
NEPUOJl U YacTOTa KOJICOAHUH B KOJeOAaTeIbHOM KOHTYpeE, 3apsa] M CHia
TOKa B TpOLECCe TapMOHMYECKHX JJIEKTPOMATHUTHBIX KOJEOaHMH,
(GOKycHOE pacCcTOSHME€ M ONTHYeCKas CHJIa JIMH3bI; IPH  ONUCAaHUU
NPaBUIbHO TPAKTOBaTb (PU3MYECKUN CMBICT HCIOJIb3YEMBbIX BEIMYHMH, UX
0003HAYeHMUsI W €IUHMIIbI;, YKa3bIBaTh (OPMYJbl, CBSA3BIBAIOLIME JAHHYIO
($U3MUECKyI0 BEIMUUHY C APYTUMH BETMYMHAMU

11.5

OnucelBaTh W3y4YEHHBIE KBAHTOBBIC SBJICHUS M IIPOLECCHI, HCIOJIb3Ys
¢u3nyecKkre BEIMYUHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M 4YacToTa CBeTa, PHEPrus M MMITyJbC (OTOHA, MEpHO] Moiypacnana,
JHEPrUsl CBSA3M ATOMHBIX sAJ€p; IPU OIMCAaHUU IPABUIBLHO TPAKTOBATh
($u3nUeCKUil CMBICHT UCIIOJIB3YEMBIX BEJIMYMH, UX 0003HAYECHUS U €HHULIBL;
yKa3bIBaTh (HOPMyYIIBI, CBS3BIBAIOIINE JAHHYIO (U3UYECKYIO0 BEIMYUHY C
JPYTMMH BETMYMHAMMU, BBIYUCIIATH 3HAU€HHE (PU3MYECKON BEJIUYUHBI

11.6

AHanu3upoBaTh (U3NYECKHUE MPOLECCHI U SIBICHUS, UCIIONb3Ys (PU3UIECKUE
3aKOHbl M NpUHLUIBL: 3akoH OMa, 3aKOHBI [OCJIEIOBATEIBHOTO U
HapajuIeNIbHOTO COEAMHEHUs TPOBOJHUKOB, 3aKoH Jlxxoyns — JleHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pacHpOoCTpaHEHUs
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJIEHUs CBETa, YpPaBHEHUE
OnHmTeiHa 118 QoTorPdexTa, 3aKOH COXpAaHEHHsS DSHEPruM, 3aKOH
COXpaHEHUs MMILYJIbCa, 3aKOH COXPAHEHUs DJIEKTPUUYECKOIO 3apsja, 3aKOH
COXpaHEHHs MacCOBOIO 4HCIa, MOCTyjaarhl bopa, 3aKOH pajiMOaKTUBHOIO
pacmaza; Ipud 3TOM pa3nyaTh CIOBECHYIO (DOPMYJIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BbIpaX€HHWE M ycjoBHs  (TpaHMIbI,  oOnacTu)
MPUMEHUMOCTH

11.7

OmnpenensTb  HampaBlI€HUE BEKTOpPAa HWHAYKIMKW MarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

CTpouTh U ONUCHIBATH HM300pa’KEHUE, CO3/1aBaeMOE IJIOCKHM 3EpKaloM,
TOHKOM JTUH30U

11.9

BEIMONHATE 3KCIIEPUMEHTHI TI0 HMCCICIOBAHUI0 (U3NYECKUX SIBICHHHA U
MPOIIECCOB C UCIOJIb30BAHUEM TPSMBIX M KOCBEHHBIX U3MEPECHUH; TIPH 3TOM
dbopmynupoBath npobiemy (3agady) ¥ TUMOTE3y Y4eOHOTO IKCIEPHUMEHTa,
coOupaTh YCTAaHOBKY M3 IMPEAJI0KEHHOTO 000PYyIOBaHUS, POBOJUTH OMBIT
1 (GOPMYIIMPOBATH BBIBOJIBI

11.10

OCYH.I@CTBJ'IHTL IpsAMBbIC MU KOCBCHHBLIC HU3MCPCHUS (1)I/I3I/I'-16CKI/IX BCJINYHH,




IpU 3TOM BBIOMpPATh ONTHMAJbHBIA CHOCOO M3MEpPEHHs U HCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUI

11.11

HccnenoBaTh 3aBHCUMOCTH  (PU3UYECKUX BEJIHMYMH C HCIOJIb30BaHUEM
IPSIMBIX U3MEPEHMI; MPU ITOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJYYEHHOW 3aBUCUMOCTH (PHU3MYECKUX BEJIWYUH B BHJE
TaOJIUI ¥ TpapUKOB, AETIaTh BEIBOJBI 110 PE3yJIbTaTaM HUCCIIEIOBAHUS

11.12

CoOroath paBuiIa 6€30MacHOrO TPYAa MPH MPOBEJCHUN UCCIICAOBAHHHA B
paMKax  y4eOHOro  JKCIEpUMEHTa, Y4YeOHO-UCCIIENOBATEIbCKOM |
MPOCKTHOH AEATEIBHOCTH C UCIOJIH30BAHUEM U3MEPHUTEBHBIX YCTPOUCTB U
71a00paTOPHOTO 000PYTOBAHMS

11.13

Pemate pacuétHble 3a7a4M ¢ SBHO 3aJaHHOW (DU3MYECKOW MOJEIBIO,
HCIIOJIb3YA (1)I/I3I/I‘ICCKI/I€ 3aKOHBI U IPUHIMIIBI; HA OCHOBC aHajlin3a yCJIOBUA
3ajjauu BbIOMpATh (PU3UUECKYI0 MOJIEIb, BBIIAEIATh (PU3NUECKUE BEJIUUHHBI
u (opMynbl, HeOOXOAUMble I €€ pelleHus, NPOBOJUTH PacdEThl U
OLIEHUBATh PEAIbHOCTH MOJIyYE€HHOTO 3HaUeHUs (PU3HMUECKON BEITMYMHBI

11.14

Pemats KaueCTBCHHBIC 3a/1auu: BBICTpPANBaTh JIOTUYECKH
HENPOTUBOPEUHMBYIO IIETIOYKY PACCYKJIEHUH C OMOpOoH Ha H3Yy4YCHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (pU3MUECKHEe SABICHUS

11.15

Ucnonws3oBath  mpu  pemieHHH  Y4eOHBIX  3aJad  COBPEMEHHBIC
MH(GOPMALlMOHHbIE  TEXHOJOTHMH  JUIg  TIOMCKA, CTPYKTYpUpPOBaHUS,
UHTEpIpeTallud U TPEACTaBICHUS Y4eOHOW U HAyYHO-NOMYJISIPHOMN
uHbOpMallMK, TONYYCeHHOH W3 pa3IUYHbIX HCTOYHUKOB; KPUTUYECKU
aHAM3UPOBATH MOTYyYaeMyr0 HHPOpPMAITHIO

11.16

OOBSACHATh MPUHIMMBI JEHCTBUS MalIUH, NPUOOPOB U TEXHUUECKHX
YCTPOICTB; pa3nuyaTh YCIOBUS UX O€30MacHOr0 HCMIOJIb30BaHUS B
MOBCEIHEBHOM JKU3HU

11.17

[TpuBOIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB
B Da3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB OKPYXKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN KU3HU
uist  obecrieyeHust Oe3omacHOCTH TMpu  oOpallleHuu ¢ npudbopamu U
TEXHUYECKMMHU YCTPOICTBaMH, JUIsl COXPAHEHUS 370POBbS M COOIIOACHUS
HOPM 3KOJIOTHYECKOI'0 MIOBEACHUS B OKpYXKarollel cpesie

11.19

PaGoTtate B Tpymnme C BBIMOJHEHHWEM pPa3IUYHBIX COIHAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy IPYIIIbl, PALIMOHAIBHO PaCHpelesTh 0053aHHOCTU U
IUTAHUPOBATh JESATENIbHOCTh B HECTaHAAPTHBIX CUTYyallMsX, aJIeKBaTHO
OIICHMBATh BKJIAJ] KaXJIOT0 W3 YYAaCTHUKOB TPYINIbl B pEIICHUE
paccMmatpuBaeMoil mpooIemMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KUIACC

Kon Kox nposepsiemoro

pasaejia 3JIEMCEHTA

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOIBI HAYYHOI'O [IO3HAHU A

1.1

®usnka — Hayka o mpupone. Hayunele meToms!
MIO3HAHUS OKpY’Karomiero mupa. Poib sxcnepumenra
U TEOpUHM B Tpolecce TO3HAHUS MPUPOJBI.
OKcrepuMeHT B (pusuke

1.2

MonenupoBanue ¢u3udeckux  SABICHUH WU
npoueccoB. Hayunble rumotessl. Pusndeckue
3aKOHBI M Teopuu. ['paHuuBl HTPUMEHUMOCTH
¢u3nueckux 3aKoHOB. [IpUHIMII COOTBETCTBHSL.
Ponb wu wMecto ¢usuku B dopmHupoBaHUU
COBPEMEHHOM  HAy4YHOM  KApTHHBI  MHUpa, B
MPAKTUYECKOU IeSITEIbHOCTH JIIOICH

MEXAHUKA

KMHEMATHKA

2.1.1

Mexanudyeckoe  aBmwkeHune.  OTHOCHUTEITBHOCTh
MexaHuyeckoro aBmxkeHus. Cucrema oTcuéra.
TpaekTopus

[lepemenienne, CKOpoCTh (CpemHsii  CKOPOCTb,
MT'HOBEHHAsl CKOPOCTh) M YCKOPEHUE MaTepHalIbHOM
TOYKH, UX TPOEKIMH Ha OCH CHCTEMBI KOOPJHMHAT.
CrnoxeHue nepeMeneHui U CI0KEHUE CKOPOCTEN

2.1

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSMOJIMHENHOE
nBuxkeHue. ['paduku 3aBUCHUMOCTH  KOOpPJAMHAT,
CKOPOCTH, YCKOpEHHUs, MyTH U IepeMeUIeHHs
MaTepUaIbHOU TOUYKHU OT BpEMEHU

CBoOoaHOe magieHre. Y CKopeHrue CBOOOIHOTO
naIeHust

Kpuponuneiinoe JIBUKCHUE. PaBHOMEpHOE
JBUXCHUEC MaTepHaHLHOfI TOYKHU II0 OKPYKHOCTH.
VYrioBast ckOpocTb, JMHENHas ckopocTs. [leprnon u
gactoTa. [{eHTpocTpeMHUTEIPHOE YCKOPEHNE

TexHu4eckue yCTpOMCTBA: CIUIAOMETP, ABUKECHUE
CHaps0B, LICTTHBbIE U PEMEHHBIE NepeIadn

[Tpaktuyeckue paboThl. M3MepeHne MrHOBEHHOM
ckopocTd. MccnenoBaHue COOTHOLIEHUS MEXKIY




My TSIMU, MPOUIEHHBIMU TEIOM 3a
MOCJIEIOBATENIbHBIE PABHBIE MPOMEKYTKH BPEMEHH
MpU PABHOYCKOPEHHOM JBM)KCHUW C HadaJIbHOMU
CKOpPOCTBIO, PAaBHOM HyNw. M3ydeHue IBUKEHUS
apuKa B BA3KOW JKUIKOCTHU. M3yueHue NBUKEHUS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

IIpunnun orHocutensHOCcTH ['anmunes. [lepBbiid
3akoH HprotoHa. IHepmanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuia. [IpuHnun cynepno3unuu cui

223

Btopoii 3akon HeroToHa 11711 MaTepuaibHON TOUYKHU B
uHeprmansHoi cucreme otcuéra (MCO). Tperwmii
3akoH HploTOHa /17151 MaTepualbHbIX TOUEK

22.4

3akOH BCEeMHpPHOro TAroTeHud. Cuna TAKECTH.
ITepBas kocMu4eckas CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpennsa. Cyxoe Ttpenue. Cuna TpeHus
CKOJIbXKEHHUSI M cuiia TpeHus nokos. Kosadduuument
TpeHust. Cuia CONpOTUBIIEHUS MPU JBUKEHUM Teja
B XKHUJIKOCTHU WJIU Ta3e

2.2.7

HOCTyHaTCHLHOG u BpamaTCJIbHOC JABHUXKCHHUC
a0COFOTHO TBEPIOTO Tela

2.2.8

MoMEHT CHJIbI OTHOCUTEIILHO OCH BpalllCHUAA.
IIneyo cumnel. YciaoBus PaBHOBCCHUA TBépIIOFO TCJ1a B
15000

229

Texundeckne YCTPOﬁCTBaZ INOAIIMITHUKH, IBHXKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktnueckne paboTel. M3ydeHue ABMKEHUS
Opycka 1O HAKJIOHHOW TUIOCKOCTH TOJ JEHCTBHEM
HEeCKOJBbKHX cuil. McciaemoBaHrue 3aBUCUMOCTH CHII
VOPYTOCTH, BO3HUKAOIUX B JehopMupyeMoit
MPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmanuu. MccienoBanue ycinoBHN PaBHOBECHS
TBEPAOTO TeNa, UMEIOIIETO OCh BPAILICHUS

23

3AKOHBI COXPAHEHNMA B MEXAHUKE

23.1

Nmnynbe MaTepHAIbHOMN TOYKH, CUCTEMEI
MaTepualbHBIX TOYEK. MIMIyJIbC CHIIBI M H3MEHEHHUE
UMITyJIbCa Tela

232

3akoH coxpaHenus umiyibca B MCO. PeaktuBHoe
JBIOKEHUE

233

Pabora cuiibl




234

MOIIHOCTD CHJIBI

235

Kunernyeckass »sHepruss MaTepUAIbHOM  TOYKH.
Teopemao KMHETUYECKOU SHEPIUHU

2.3.6

[TorennmanbHas sHeprus. [loTeHIMaIbHAS SHEPTHS
YOpYyTo nedhopMUPOBAHHOM TIPYKUHBIL.
HOTCHL[I/IaJIBHaH BHCPFI/IH TClaa B6JII/I3I/I HOBerHOCTI/I
Semin

2.3.7

IToTeHnManbHBIE U HENOTEHIMAIBHBIE CUIIBL. CBS3b
paOOThl HEMOTEHUMATbHBIX CHUJ C H3MEHEHHEM
MEXaHUYECKOM HHEpruu CHUCTEMBI Tell. 3aKOH
COXpPAHEHHUsI MEXaHUYECKOW SHEPTUH

2.3.8

pryFI/IC " HEYIIPYTUEC CTOJIKHOBCHU

239

TexHudeckne  yCTpPOWCTBA:  JABWIKEHUE  PaKeT,
BOJOMET, KOIIEP, NPY>KUHHBINA TUCTOJIET

2.3.10

ITpakTuueckue padoTsl. 3yueHue cBA3M CKOpOCTEH
TeJN Ipu HeynpyroM ynape. McciepoBaHue cBs3M
paboOTBl CHIBI C U3MEHEHHEM MEXaHHUYECKOU
SHEPIuu Tea

3 MOJIEKVYJIAPHASA ®U3MKA U TEPMOAMHAMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPU

OcHoBHBIE TTOJIOYKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKON Teopur. BpOoyHOBCKOE ABUKEHHE.
Huddysusa. Xapaktep ABMKEHUS U B3aUMOJICHCTBUS
YacTHI BELIECTBA
Mogaenu CcTpoeHMsl Ta30B, KUIAKOCTEH U TBEPIBIX

3.1.2 TeJl U OOBSACHEHHE CBOWCTB BeEIIECTBA HAa OCHOBE
3TUX MOJIeJIEN

313 Macca MOJIEKY L. KonunuectBo BEILIECTBA.
[Tocrosnnas ABoraapo

31 314 TemmoBoe  paBHOBecue. Temmeparypa u €€

n3mepenue. [llkana remneparyp Llenscus
Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU HUJICaTBbHOTO
rasa
AOcomoTHass TeMieparypa Kak Mepa cpeaHeit

3.1.6 KMHETUYECKOM HSHEPruu  TEIUIOBOTO  JABUKEHUS
yacTtul rasa. [lIkama remneparyp KenbBuna

317 VpaBuenue Knaneiipona — MenzaeneeBa. 3akoH
JlanpTOHA

118 ["a3oBbIe 3ak0HBI. M30mpoiiecchl B u1eaabHOM Ta3e ¢

IMOCTOAHHBIM KOJIUYCCTBOM BC€HIECTBA: H30TEPMaA,




n30Xxopa, n3odapa

TexHUYECKHE YCTPOUCTBA: TEPMOMETP, HapoMeTp

3.1.10

[TpakTuueckue padoTsl. MI3mepeHre maccol Bo3ayxa
B KJIacCHOW KoMHaTe. MccnemoBaHue 3aBHCHUMOCTH
MEXIy MapaMeTpaMUd COCTOSIHUSL Pa3peKEHHOTO
rasa

3.2

OCHOBbI TEPMOAMHAMUKHN

3.2.1

TepmonnHamuueckas CHUCTEMA. BryTtpeHnHss
SHEPrusi TEPMOIMHAMHYECKONH CHUCTEMBI U CIOCOOBI
€€ U3MEHEHUS

322

KonuuectBo Temnorsl u  pabGota. BHyTpeHHs
SHEPIUsl OJJHOATOMHOI0 UEaIbHOIO rasa

323

Bunawr TeIJIonepeiayu: TEIJIONPOBOAHOCTb,
KOHBEKLHUs, M3dyuyeHue. TemnoéMKoCcTh  Tena.
VnaenpHas  TemIoEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI MPHU TEIIoNepeaye

324

IlepBplii 3akoH TepMmoauHamMuku. [Ipumenenue
MEPBOr0 3aKOHA TEPMOAMHAMHUKHA K H3OIPOLECCAM.
['paduueckas nHTEpIIpEeTAIs pabOTHI ra3za

325

Tenmnosrwie MAaIlIMHBI. [TpuHIUIIBL NEeUCTBUS
TeroBbiX MamuH. [IpeoOpa3oBanust SHEpPruu B
TeroBelXx MamuHax. Kosdduuument mnonesnoro
nevictus (nanee — KI1J1) termoBoit mammuusbl. [{ukin
Kapno u ero KIIJI

3.2.6

Bropoit 3akoH TepmoauHamuiku. HeoOpatuMocTh
IIpOLIECCOB B nIpupoze. TemioBble ABUTaTENN.
DKOJIOTHYECKHE TTPOOIEMBI TEIJIOIHEPTETUKH

3.2.7

TexHuueckue yCTpOWCTBA: JBUIaTeNlb BHYTPEHHETO
cropanusi, OBITOBOI XOJOIUIHHHK, KOHTUITUOHED

3.2.8

[Ipaktnueckue pabotel. M3mepeHuwe yaenbHOU
TEIIOEMKOCTH

33

AT'PETATHBIE CO

CTOsHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanre M KoHaeHcalus. Mcmapenue wu
KUINEHWe. YJelbHas TeIIoTa apooOpa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATypbl KUTIEHUSI OT 1aBJICHUS

332

AOcomoTHas ¥ OTHOCUTENIbHAS BIAXKHOCTh BO3IyXa.
Hacsiennslii nap

3.33

TBépnoe Ttemo. Kpucraminyeckue u amopdHbIe
Tena. AHU30TPONUS CBOWMCTB KpUCTAIIOB. JKuakue
Kpuctauibl. COBpeMeHHbIE MaTEepHaIbl

334

[InaBneHue W KpucTauM3anus. YJeabHas TEIaoTa




riassieHus. Cyomumanus

335

YpaBHEeHHE TEIIOBOTO OanaHca

3.3.6

TexHuyeckue yCTpOIiCTBa: TUTPOMETDP u
MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOITYUYECHUS
COBPEMEHHBIX  MaTepuajoB, B TOM  YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJOTUU

3.3.7

[IpakTuueckue paboTel. M3mepeHune BIaXKHOCTH
BO3/yXa

OJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

4.1.1

OnekTpuzalus Tel. OJeKTpuueckuid 3apsia. J(Ba
BU/JIA DJIEKTPUUECKHX 3apsI0B

4.1.2

IIpoBOIHMKY, TUDIIEKTPUKHU U MOJYIPOBOJHUKH

413

3aKkoH COXPAHCHUS SJICKTPUUICCKOTO 3apsaa

4.1.4

B3aumoneiicteue 3apsanos. 3akoH Kynona

DnexTpuueckoe ToJIe. Hanpspok€HHOCTD
ANEKTpUYECKOro mnons. IlpuHuumn cynepno3uuun.
JIuHUY HANPSKEHHOCTH JIEKTPUIECKOTO MO

Pabora cuil AIEKTPOCTATUYECKOTO TOJI.
IloTrenuuain. Pa3HocTh MOTEHIIMATIOB

HpOBOI[HI/IKI/I U JUIDJICKTPUKH B  IMOCTOSHHOM
SJICKTPUICCKOM IIOJIC. I[I/IE)J'ICKTpI/I‘-IeCKaH
IMPOHUIACMOCTDb

OnekTpoéMKocTh. KoHaeHcatop. DIeKTpOoEMKOCTb
IJIOCKOTO KOHAEHCAaTopa. ODHEpPrus 3apsiKEHHOTO
KOHJIEHCATOpa

TexHnueckue YCTpOICTBa: 3NEKTPOCKOTI,
AIIEKTPOMETP, ANIEKTPOCTATUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYUHBIN ITPUHTED

4.1.10

[IpakTnyeckue paboTHI. N3mepenne
AIEKTPOEMKOCTH KOHACHCATOpa

4.2

[OCTOSHHBIM SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHbBIX

CPEJIAX

4.2.1

YcnoBus CyLIECTBOBAHUSA HOCTOSSHHOT'O
aneKTpudeckoro Toka. Mcrounuku toka. Cuma Toxa.
ITocTOsTHHBIN TOK

422

Hanpspokenne. 3akon Oma 1715 yyacTka Lenu

423

:‘)J'IGKTpI/I‘IeCKOG COIIPOTUBJICHHC. yI[eJ'IBHOC
COIIPOTUBJICHUEC BCIICCTBA




424

[TocnenoBarensHOEe, TapalIeNbHOE, CMEIIAHHOE
COCIMHEHHE TIPOBOTHUKOB

4.2.5

Pabora snextpuueckoro Toka. 3akoH Jxoyms —
Jlenma

4.2.6

MonIHOCTh QJICKTPHUYICCKOI'0 TOKa

4.2.7

anekTponBmwkymias cwia (mamee — OJJIC) wm
BHYTPCHHEE CONPOTUBICHHE KCTOYHHKA TOKA.
3akoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
anekTpudeckoit enu. KopoTkoe 3amblikaHue

4.2.8

ONEeKTpOHHAs IMPOBOJUMOCTh TBEPIABIX METAJIIOB.
3aBUCUMOCTh  CONPOTUBJIEHHUS  METAIOB  OT
Temnepatypbl. CBepXIpOBOAUMOCTh

4.2.9

OJIeKTpUYecKuil TOK B  Bakyyme. (CBOHCTBa
AIIEKTPOHHBIX ITy4YKOB

4.2.10

[TonympoBonHuku. CoOcTBeHHass W IpUMECHAS
IIPOBOAMMOCTh TOJYNPOBOAHUKOB. CBoiCcTBAa p-n
nepexoza. [loaynpoBogHIKOBBIE TPHOOPEI

4.2.11

ONeKTpUYECKUM TOK B ANEKTPOJINTAX.
DIEKTPOIUTHYECKAS TUCCOLMALIUA. DIIEKTPOIIN3

4.2.12

OnexTpuuecknii ToK B razax. CaMOCTOSTENBHBIN U
HECaMOCTOSTENbHBIA  pa3psn. Pasnuussle THIbI
CaMOCTOATENBHOTO pa3psiaa. Moinus. [1nazma

4.2.13

TexHudeckue ycTpoiicTBa: aMIepMeTp, BOJIBTMETD,
peocTar, UCTOYHUKU TOKa, JIEKTpOHArpeBaTesbHbIe
npudopHl, AIIEKTPOOCBETUTENbHBIE  MPHOOPHI,
TEPMOMETP CONPOTUBJICHUS, BAKyyMHBIH MO,
TEPMHUCTOPHI " (boTope3ncTopsl,
HOJTYTIPOBOIHUKOBBIN MO/, TaJbBAHUKA

4.2.14

IIpakTnueckue paboThl. l3yueHue CMemIaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3smepenne DOJIC ucTOuHHMKA TOKa U €ro
BHYTPEHHETO COIIPOTHUBIICHUS. Habnronenue
AIIEKTPOJIA3A

11 KITACC
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4.3

MATHUTHOE ITOJIE. SJIEKTPOMATHUTHAA MHAYKIOUA

4.3.1

ITocTosiHHBIE MAarHuThbl. BzaumoaeiicTBue
HOCTOSHHBIX MarHuTOB

4.3.2

MaruutHoe nosie. BeKTOp MarHUTHOM HMHIYKIMH.
IIpunuun cyneprno3unuy. JIMHMM  MarHUTHOM
uHAyKuMu. KapTrHa nuHUil MarHUTHON MHAYKLIMH
I10JIsI IOCTOSTHHBIX MArHUTOB

433

MarnutHoe moJie mpoBoJHUKA ¢ TokoM. KapTuna
JUHUN TMOJS JJIMHHOTO MPSIMOTO MPOBOAHUKA M
3aMKHYTOT'O KOJIBIIEBOTO MPOBOJHMKA, KATYIIKH C
TokoM. OmneiT  DOpcrena.  BzaumoaeiicTBue
IMPOBOAHUKOB C TOKOM

434

Cuna Amnepa, €€ MOAy/Ib U HallpaBJICHUE

4.3.5

Cuna JlopeHma, e€ MOIyJlb U HalpaBJICHUE.
JIBukeHHe 3apsDKEHHOM YacTULbl B OJHOPOJHOM
MarHuTHOM noJje. PaGora cunsl Jlopenia

4.3.6

SIBNIeHME JIEKTPOMArHUTHOW UHAYKIWH

4.3.7

IToTok BEKTOpa MArHUTHON MHIYKIIMH

4.3.8

OJIC wuHaykuuu. 3akoH  AJIEKTPOMAarHUTHOMH
uHaykunu Papanes

4.3.9

Buxpeoe anekrpuueckoe nosie. 3/]C nHaykiuu B
MIPOBOJIHUKE, JBWXYIIEMCS IOCTYIIATEIbHO B
OJIHOPOJIHOM MarHUTHOM IOJIe

4.3.10

IIpaBuno Jlenna

4.3.11

NupyktuBHOCTh. SIBNeHue camounaykiuu. J/C
CaMOUHIYKIUU

4.3.12

:‘)HepFI/IH MAardvMTHOTI'O I10JIsI KaTYIIKKU C TOKOM

4.3.13

DIIeKTPOMarHuTHOE TOJIe

4.3.14

Texuuueckue yCTpOﬁCTBaI IIOCTOAHHBIC MArHHUTHI,
SJICKTPOMAIrHUTLI, 3JICKTPOABHUIATCIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTUL], MTHAYKIMOHHAA I1CYb

4.3.15

[Tpaktnyeckue paboThl. M3ydeHne MarHuTHOTO
I0JIs1 KaTylKu ¢ TOKoM. MccnenoBanue nencTBus
IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanne  SBICHUS  AJIEKTPOMAarHUTHOM
WHTYKITH

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarensuas cucrema. CBOOOIHEBIE KOJIECOAHMS.
apmonunueckue kojebanus. Ilepuonm, yactoTa,
aMIuTyna u (aza konedbanuit




5.1.2

[IpyxuHHBII MagTHUK. MaTeMaTH4eCKUI MasSTHUK

5.13

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunemarnyeckoen  AMHAMHMYECKOE  ONMCAHME
KO0JIEOATEIILHOTO IBIDKEHUS

5.14

[IpeBpamene »HEpruM NpU TAPMOHUYECKUX
Kosebanusax. CBsA3b  aMIUIUTYyAbl  KoseOaHU
MCXOHOW BEJIIMYMHBI C aMIUIUTYJaMH KoJeOaHun
€€ CKOpPOCTH U YCKOPEHHUS

5.1.5

KonebarenbHblii KOHTYP. CBoOoniHBIE
JIIEKTPOMAarHUTHBIE KoJle0aHWs B  HJCaTbHOM
KOJICOATEeTbHOM ~ KOHType. AHAJIOTHS  MEXIY
MEXaHUIECKUMHU " AIIEKTPOMArHUTHBIMH
konebanusmu. @opmyna TomcoHa

5.1.6

3akoH COXpPAaHCHUA OHEpPIruun B nacaJIbHOM
K0JIe0aTeIIBHOM KOHTYPE

5.1.7

BrinyxkeHHBIE MEXaHUYECKUE KoJIeOaHusl.
Pesonanc. Pe3onancHas kpuBas. BbIHY>XIEHHBbIE
AIIEKTPOMarHUTHbIE KOJIeOaHusl.

ITepemennsbIil Tok. CHHYCOHIAIbHBIN IEPEMEHHBIN
TOK.

MOUIHOCTh MEPEMEHHOTIO TOKAa. AMIUIUTYJHOE U
NEefCTBYIOIIee 3HaYCHHE CUJIbI TOKA U HAIPSHKEHUS

5.1.10

Tpanchopmarop. IIpomsBojacTBo, Tnepenava
norpebieHue ANEKTPUYECKOM SHEPTUH.
DOKOJIOTUYECKHEe  PUCKU  TpPH  MPOU3BOJCTBE
AIIEKTPUUECKOU SHEPTUH. KynbTypa
MCIIOJIb30BAaHUS HJIEKTPOIHEPTHHU B MOBCEAHEBHOM
KHU3HU

5.1.11

TexHnuueckue YCTpOICTBA: ceiicmorpad,
AIIEKTPUYECKUI 3BOHOK, TUHUH dJIEKTpOIepe1ad

5.1.12

[TpakTuueckue paboThI. UccnenoBanue
3aBHCHUMOCTH T€pHUOJa MallblX KojeOaHui rpys3a
HA HHUTU OT JUIMHBI HHUTH MW MacChl TIpy3a.
HccnenoBanne NEPEeMEHHOTO TOKa B IIEMH U3
NIOCJIE0BATENBHO COEAMHEHHBIX KOHJEHCATopa,
KaTyIIKH U peE3UcTopa

5.2

MEXAHUYECKUE N OSJIEKTPOMAI'HUTHBIE BOJIHbI

MexaHnuveckue BOJIHBI, yCIIOBUS

591 pacnpocTpaHEHHS. [Tepuon. CxopocTh

o pacnpocTpaHeHus U IJIMHA BOJIHEL. [lonepeyHsie u
HPO/I0JIbHBIC BOJIHBI

522 WnTepdepenuus u T paKus




MEXaHUYECCKUX BOJH

523

3ByK. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BeicoTa
tToHa. TemOp 3ByKa

524

ONEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBUS W3IIy4ECHHUS
JJIEKTPOMATrHUTHBIX BOJH. B3auMmHas opuUeHTanus
BeKTOpOB E, B M v B 2I€KTPOMAarHUTHON BOJIHE B
BAKyyMe€

525

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
[IPEJIOMJICHUE, MOJISIpA3ALUS, nudpakuus,
uHTepdepeHiysa. CKOpOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[llkama >37eKTpOMAarHUTHBIX BOJIH. [IpumeHeHue
AIIEKTPOMATHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

[TpuHIIATIEI PaINOCBSI3H u TEJIEBUICHUSL.
Panuonokamus. DJIEKTPOMArHUTHOE 3arps3HEHHUE
OKPY’KaloIIeH cpe/ipl

5.2.8

TexHuueckue YCTpOICTBA: MY3bIKaJIbHbIC
UHCTPYMEHTBI, YJIbTPa3ByKOBas JMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajap, paauoONpHEMHUK,
TeNeBU30p, aHTeHHa, Tenedon, CBY-neyn

53

OIITHUKA

5.3.1

IIpsMonuHEetHOE  paclpOCTpPAHEHHE CBETa B
oaHopoaHoM cpexe. JIyd cBeta

532

OtpaxkeHue cBeTa. 3aKOHbl OTPAKEHUSI CBETA.
[TocTpoenue n300paxeHHit B IJIOCKOM 3epKajie

533

HpeJIOMJ'IeHI/Ie cBeTa. 3aKOHBI IMpCJIOMJICHUA CBCTA.
AOCOIIOTHEIH ITOKA3aTeNlb MMPEIOMIICHUA

534

Ilonnoe BHyTpeHHee oTpaxkenue. IIpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAKEHUS

535

Hucnepcus cBera. CloxHbIM cocTa OeI0ro cBeTa.

[BeT

53.6

Cobwuparoliue U pacceuBaroliue TUH3bL. ToOHKas
nuH3a. POKyCHOE pacCTOsSIHUE U ONTHYECKas cuja
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
CcOOMparoIMX M pacceUBaOIMX JInH3aX. Dopmyna
TOHKOM JIMH3EL. Y BeJIMUEHHE, TaBaeMoe JHH30HU

5.3.7

IIpeneinst [IPUMEHUMOCTH F€OMETPUUYECKOU
ONTHUKH

53.8

Wntepdepentus ceeta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOI0AeHUS MaKCHUMYyMOB u
MUHHMYMOB B HMHTEP(EPEHIMOHHON KapTHHE OT




JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHKOB

HMudpakuus cBera. JudpakuuonHas peméTka.
VYcrnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB IIPH

3:3.9 NaJeHHd  MOHOXPOMATHYECKOTO  CBeTa  Ha
TUGPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsspu3zanus ceeta
Texnndyeckne  ycTpoHCTBa: OYKH, ayna,
5311 ¢oToanmapar, NPOEKIMOHHBIHI armmapar,
o MHKpPOCKOII, ~TEJECKOIl, BOJIOKOHHAs OITHKa,
nudpakiroHHas PemETKa, MOISIPOU]
[IpakTrueckue paboThl. M3MepeHue mokaszaress
5312 IpEIOMIICHUSI. HccnenoBanue CBOWCTB

u3o00pakeHuii B nuH3ax. Habmonenue nucnepcun
CBETa

BJIEMEHTHI CIIELITUAJILHON TEOPUU OTHOCUTEJILHOCTH

6.1

['panuist PUMEHUMOCTH KJIACCUYECKON
MexaHHUKH. [IocTynaTel TEOpUM OTHOCUTEIBLHOCTH:
VMHBAapUAHTHOCTb MOJXYJI CKOPOCTM CBE€Ta B
BaKyyMe€, IPUHIMII OTHOCUTENBHOCTH DUHIITEHHA

6.2

OTHOCHUTENLHOCTh OOIHOBPCMCHHOCTH.
3aMeI[J'IeHI/Ie BPEMCHU U COKpalllCHUC NJIMHBI

6.3

DHeprus ¥ UMIYJIbC CBOOOTHON YaCTHUIIBI

6.4

CBs3p  Maccel € DHEpPrueil M HUMIYJIbCOM
CBOOOJTHOW YacCTHIIbl. DHEPrusi MOKOs CBOOOTHON
JaCTULIbI

KBAHTOBA ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOI OIITUKU

7.1.1

®oronbl. dopmyna IlnmaHka cBsA3M dHEPrUU
¢doroHa ¢ ero 4yacToTod. DHEprus M HMITYJIbC
¢doroHa

OTtkpeiTHE U uccaeaoBanue Gotodpdexra. OnbIThI
A.T'. CtoneroBa. 3akoHbl (hoTodPdexTa

VpaBuenne OunmTeitHa ana  pororddexra.
«Kpacnas rpanuma» porodddexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenera

7.1.5

XUMHYECKOE NeHCTBUE CBETA

7.1.6

Texauueckue YCTpOMCTBA: (hOTORIEMEHT,
dboTomaTYNK, COTHEUHAst OaTapes, CBETOIHO]T

7.2

CTPOEHUE ATOMA

7.2.1

Mozens atoma Tomcona. OnbiThl Pesepdopaa mo




MCCJIEIOBaHUIO CTpOeHUs atoMa. [[manetapuas
MOJ€EJb aToMa

7.2.2

IToctymatel bopa. HM3nyueHue U IOTIIONIECHME
(OTOHOB IpU IEpeXojie aToMa C OAHOTO YPOBHS
SHEpruu Ha Jpyro. Buasl cnektpoB. Crektp
YPOBHEH 3HEPIHH aTOMa BOJOPOJa

7.2.3

BonnoBeie cBoiicTBa yactuil. BonHbel ne bpois.
Kopnyckynsipao-BoiaHoBo#i nyanusm. Judpakuus
AJIEKTPOHOB HA KpHUCTAIIIaX

7.2.4

CroHTaHHO€E n BBIHYKACHHOC H3IYYCHHUC.
YerpoicTBO M pUHLIUI PaOOTHI Jiazepa

7.2.5

TexHu4eckue yCTpOMCTBa: CIEKTPaIbHbIM aHAIN3
(criekTpocKoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP

7.2.6

[IpakTuueckue paboTHI. HaGmronenue
JMHEWYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTO,Z[BI Ha6JHO,I[eHI/ISI u perucTpanuun
SJICMCHTAPHBIX YaCTUIL]

7.3.2

OTtkpeiTHE pagnoakTuBHOCTH. OnbITH Pesepdopaa
0 ONpPENENICHHWI0 COCTaBa  PaJuOaKTUBHOTO
uznyuenusi. CBoiictBa anb(a-, Oera-, ramma-
u3NydeHus. BiusHue paqnoakTUBHOCTH Ha KUBBIC
OpraHU3MBI

7.3.3

OtkpelTue npoToHa U HeWTpoHa. HykinoHHas
mogenp sapa [eiizenOepra — MBaneHko. 3apsin
anpa. MaccoBoe uncio saapa. M3otonsl

7.3.4

Anbda-pacnan. DJIEKTpOHHBIH W TMO3UTPOHHBIN
6era-pacna. I'amma-n3myuenue. 3aKoH
paZvoaKkTUBHOTIO pachaja

7.3.5

DHeprus CBs3M HYKJIOHOB B sifipe. SlaepHbIe CHUIIBI.
Jedext macchl siapa

7.3.6

Snepusle peakunu. Jlenenue u CHHTE3 sAep

7.3.7

Snepusiii  peaktop. TepMmosaepHBIi  CHUHTES.
[Ipo6nemMbl U MEPCIEeKTUBHI SIIEPHON SHEPTETHKH.
OKOJIOTUYECKHE aCIIEKTHI SIIEPHON IHEPTeTUKU

7.3.8

OneMeHTapHble 4acTUllbl. OTKpPBITUE IMO3UTPOHA.
DyHIaMEHTaIbHBIE B3aUMOJCHCTBUS

7.3.9

TexHuyeckue yCTpOWCTBA: JO3UMETp, Kamepa
Bunscona, siaepHslIil peakTop, aToMHas 6oMOa

7.3.10

[TpakTueckue paboTel. MccienoBanue TpekoB
yacTull (1o roToBbIM (poTorpadusim)




OJIEMEHTHBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro Heba. CosBe3nus, spKue 3BE3JBI,
IUTAHETHI, UX BUJIUMOE JBUKEHNE

8.2

Conneynass cucreMa. [lmaHeTbl 3eMHON TpYIIIBI.
[I;1aHeTBI-TUTaHTBl U UX CIYTHUKHU, KApPJIUKOBBIE
mwianeTel. Masbie Testa COTHEYHON CHCTEMBI

8.3

Comnnne, ¢orochepa m armochepa. ConHeunas
AKTUBHOCTb

8.4

Ucrounuk sneprun CosHIA U 3BE3NT

8.5

3BE31pI, UX OCHOBHBIE XApPAKTEPUCTHUKH: Macca,
CBETUMOCTb, panuyc, TEeMIIepaTypa, ux
B3aUMOCBs3b. JlMarpaMMa «CIeKTpaIbHbIN KIacc —
CBETHMOCTBY. 3BE3TBI TJIaBHOM
IIOCIIEZIOBATENBHOCTH. 3aBUCUMOCTh  «Macca —
CBETUMOCTb)» JUISL 3BE3] IJIABHOM
II0CJIEI0BATEIbHOCTH

8.6

Buytpennee ctpoenue 3BE31. COBpEMEHHBIE
MPEACTABICHUS O TPOUCXOXKICHUU U DBOJIIOIUHU
CoJHLa ¥ 3B€31. OTaIbl JKU3HU 3BE3]

8.7

Mneunsiii [lyte — nama [Manaktuka. CrnupanbHas
cTpykTypa ['anakTuku, pacrnpenencHue 3BE31, raza
n neii. [lonoxenne u newxkenue CosHOa B
[Nanaktuke. Ilnockas u chepudeckas NoJCUCTEMBI
lNanmakTuku

8.8

Tunbl ranakTuk. PaguoranakTMKd ¢ KBa3aphbl.
YEpHbIe ABIPHI B sIpax TaJaKTHK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xab6ma. Pa3z6eranne ramaktuk. Bo3pact u pannyc
Bcenennoit, Teopusi bosbioro B3psiBa. Mojenb
«ropsiueit Beenennoit». PenukroBoe uznydenue

8.10

MacmrabHas CTPYKTypa Bcenennoii.
MeraranakTuka. Hepeménnnie POOIEMBI
aCTPOHOMHUU




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBLHOM
IMPOT'PAMMBI CPEJHETO OBIIIEI'O OBPA3BOBAHMUSI

Kon
NpoBepPsieMoOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3yJbTATaM OCBOEHUS
OCHOBHOM 00pa3oBaTeIbHOI NMPOrpaMMbl CpeIHero 001ero
o0pa3zoBaHust

ChopMHUpPOBAaHHOCT, YMEHUW paclo3HaBaTh (PHU3WYECKUE SBICHUS

(porieccsl) U OOBSICHATH MX HA OCHOBE M3YYECHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIararomuMun (1)I/IBI/I'-IGCKI/IMI/I INOHATUAMH H

BEJIMYMHAMH, XapaKTEPU3YIOUIMMHU (QU3NIECKHE TIPOIIECCHI

ChopMHUpPOBAaHHOCTh yMEHUW MPUMEHATH 3aKOHBI KJIACCUYECKOU
MEXaHHKH, MOJICKYJISIPHON bu3uku u TEPMOIUHAMUKH,
AIIEKTPOJIMHAMUKH, KBAaHTOBOM (U3MKH I aHAW3a U OOBSICHEHUS
SIBJICHUA MUKPOMHpA, MAaKpOMHUpPAa U MEraMupa, pa3jindaTh yCIOBHS
(rpanuIbl, 00JaCTH) TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOmmid xapaktep (yHIaMEHTaIbHBIX 3aKOHOB M OTPaHUYEHHOCTH
UCTIONIb30BAaHUSI YACTHBIX 3aKOHOB; AaHAJIM3HPOBATh (DU3HUCCKUC
IPOIECCHl,  WCIONB3ysl  OCHOBHBIE  TOJIOKEHHsS, 3aKOHBI U

3aKOHOMCPHOCTH

ChopMHupOBaHHOCTE YMEHHUS pa3ndyaTh YCIOBUS MPUMEHUMOCTHU

Mojieel pU3NIEeCKUX TEN U MPOIECCOB (SBICHUIN)

ChopMHUpOBaHHOCTh YMEHHS pEIIaTh pACUYETHBIC 3aJa4d C SIBHO
3a/laHHOM W HESIBHO 3aJaHHOW (U3MYECKON MOJENBI0: HA OCHOBAHHUH
aHaJlM3a YCIOBUS BbIOMpaTh (PU3MUECKHE MOJENTH, OTBEYAOIINe
TpeOOBaHUAM 3aJ]a4u, IPUMEHATH (POPMYJIbl, 3aKOHBI, 3aKOHOMEPHOCTH
W moctynarsl  (U3MYECKUX  TEOPUH  TMpPU  HUCIOJIb30BAHUU
MaTEeMaTUYECKUX METOJ0B PEIICHHs 3aJlay, MPOBOJUTH pacuéThl Ha
OCHOBaHMM MMEIOUIUXCS JAHHBIX, AaHAJIU3UPOBaTh pE3yJbTaThl U
KOPPEKTUPOBAaTh  METOJAbl  pEHIeHUs C  Y4ETOM  IOJYyYEHHBIX

pe3yNbTaToB

Pemath kadecTBeHHbIE 3aqaud, TPeOyIOIIMEe MPUMEHEHHUS 3HAHUU U3
pPa3HBIX pa3desioB IIKOJIBHOTO Kypca (PU3UKH, a TaKKe HHTErpanuu
3HAHUW ©3 JPYyTUX TMPEIMETOB E€CTECTBEHHOHAYYHOT'O  IIMKJIA:
BBICTPAWBaTh JIOTMYECKYHO LIEMOYKY pACCYKICHUH C ONOpOM Ha

N3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTHU 1 (bH3quCKHe SABJICHUSA




Brnanenue OCHOBHBIMH METOAaMHU HAY4YHOTO MIO3HAHUS,
UCTIONb3YeMBbIMH B (U3UKE: TPOBOJAUTH TMpPSIMble U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIIMYMH, BBIOMpas ONTHUMAJbHBIA CIOCOO
U3MEPEeHUsI M HCIOJb3Ysl M3BECTHBIE METOABI OICHKU IOTrPEIIHOCTEH
W3MEpPEHHUH, IMPOBOJWTH MCCIICAOBAHNE 3aBUCHUMOCTEH (r3ndeckux
BEIMYMH C WCIOJNB30BaHUEM TMPSIMBIX HW3MEPEHUH, OOBACHATH
NOJYYECHHBIE PE3yNbTaThl, UCHOIB3YsS (PU3NUECKHE TEOPUH, 3aKOHBI H
MOHATHS, U JIeJIaTh BBIBOJBI; COOMIOATh MpaBuia 0€30MacHOro Tpyaa
IpU TIPOBE/ICHUH UCCIICIOBAaHUN B paMKaX y4eOHOTO SKCHEpHUMEHTa U
y4eOHO-HMCCIIeIOBAaTEeNbCKOM  EATETIbHOCTH € HMCIIOJIb30BAaHUEM
OUQGPOBBIX ~ W3MEPHUTENBHBIX  YCTPOWCTB W JabOpaTOPHOTO

o0opyoBaHus

ChopMHUpOBAaHHOCTP ~ YMEHHUM  aHAIM3UPOBaTh W OIICHUBATh
MOCJIE/ICTBHS OBITOBOM M MPOU3BOJICTBEHHON JEATEIbHOCTH YeIOBEKa,
CBSI3aHHON C (DPM3MUYECKUMHU MPOLIECCAMU, C TO3HIMHA KOJOTHYECKON
0€30I1aCHOCTH; MpeCTaBICHUI o paloOHAIbHOM
NpUPOAONOJIb30BAHUHM, A  TakkKe  Pa3yMHOM  HCIOJb30BaHUH
JOCTMKEHHM HAayKH M TEXHOJIOTMW UId JaJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOro 00IIECTBA

OBnaneHue pa3iauuHbIMH crocoO0amMu paboTel ¢  uHGpOpManuen
(GU3NYEeCKOr0  CONEpXKaHWA C  HCIOJIb30BAaHHEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTWH; pPa3BUTHE YMEHUH KpUTHUYECKOTO

aHaJIn3a U OUCHKH JOCTOBCPHOCTH nonyqaeMoﬁ I/IH(l)OpMaI_II/II/I

10

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHATH  OCHOBOIOJATAIOIINE
ACTPOHOMHUYECKHE TIOHATHUS, TEOPUM U 3aKOHBl [UIs aHalu3a |
00BsACHEHHUST (U3MUECKUX IPOIECCOB, MPOMCXOAAIIMX Ha 3BE37aX, B
3BE3MHBIX CHUCTEMax, B MEXTaJlaKTHYECKON cpeie; JBWKEHUSA

HeOEeCHBIX TeJI, DBOJIIOLNH 3B&31 1 Beenennoi




IHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA

EI'D 11O ®U3UKE
Kon Kon
pasaena/r 3JjIeMe IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
eMbl HTa
1 MEXAHUKA
1.1 KNHEMATHUKA
11 Mexanuyeckoe JBUKCHHUE. OTHOCHUTENBHOCTD
o MeXaHUYeCcKOro aBmxkeHus. Cucrema orcuéra
MarepuanbHas TOUKa.
TpacKTOpHA
Eé& panmyc-BekTop:
Fle)=(xl(z) ylr)=(2)).
TpaeKTOopIL,
TepeMeleHIe: b
1.1.2 AF =7 (t,)~7(t) =7, =7, = ¥
= (Ax,Av,Az),
IyTb.
CIIoKeHIE HEPEMEII[EHIITIZ
A =4, +4
CKOpOoCTh MaTepUaIbHON TOUYKHU:
. AF —
U=—o =}}=(U1_.U1_.U:).
At Ar— .
Ax , .
v, =—/| =X/, aHaloIru4HO v =Yy, v.=Z/.
Af o ' '
1.1.3
CloeHIe CKOpocTell: o, =0, + 0, -
Brluucnenue nepeMenieHys 1 IyTu MaTepruaibHON TOUKH
IpY IPSMOJTUHEHHOM JBM)KEHUH BJIOJIb OCHU X TI0 TpauKy
3aBUCUMOCTH Vx(t)
1.1.4




- _ Ap ~,
YCKD[JEHIIE MAaTEPHATBHOI TOIKIL: d = — =U, =
At |y o
Au C , .
a =—2 =(v,).". aHanorm4Ho a, =(v, ', a.=(v.)
m Ar—{ ‘
PaBHOMEpPHOE ITPAMOIIMHENHOE IBUKECHHUE:
x(t) = x5+ Voxt
1.1.5
Vx(8) - v, = const
PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE ABUKECHUE:!
at”
x(t)=x,+uvu, t +-2
v (t)=u, +at
1.1.6
a,. = const
U.;I - Lﬁ‘x = EH.T [Il _Il]
L+
) ) |
ITpi ABIDKEHHII B OHOM HAIIpaBIeHHH IIYIb S = 5
CBobosHoe nmajsieHue. Y ckopeHue cBOOOIHOTO Ma eHusl.
Vi l_ ;jﬂ
1.1.7
Yo a
9] Xo ‘(
JIBMXKeHue Tella, OpOILIEHHOrO MO/ YITIOM 0. K TOPU30HTY:




"1‘(2‘) =X t Uyt =X tUycosa-f

' ~

gy
i

] g 7 |
‘ vty =y, v, t +JT:'T3 + Uysina-£—

I-.3'|

Irux (f)=uv,, =uv,cosa

v.(th=v, +gf=uv,sine— gt

KpuBonuneiinoe nBuxeHue. BrmKkeHrne MaTepuaibHON
TOYKH IO OKPYKHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKH:

v=wR

[Ipu paBHOMEPHOM JBUKEHUM TOYKHU I10 OKPYKHOCTH

21
w=—=2mv
T

. LleHTpoCcTpeMUTENBLHOE YCKOPEHUE TOUKU:

Qe =" = w?R

. I[TomHOE yCKOpEeHNe MaTepuabHOM TOYKU

Teépnoe Teno. [loctynarenbHOE M BpalllaTeIbHOE IBUKEHUE

1.1.9 )
TBEPIOTO TeIa
1.2 JINMHAMUKA
WNueprmansabie cucTteMbl oTcuéra. [lepBorit 3akoH HeroToHa.
121 [Tpuniun oTHOcUTENBbHOCTH [ anumes
Macca Tena. [I1oTHOCTB BelecTBa:
m
1.2.2 p= v
Cuna. [IpuHIuN Cyneprno3uiuy CUI:
1.2.3 ) c

=F1+F2+...

paBHOJENCTB




1.2.4

Bropoii 3akon Herotona: aist matepuanbaoi Touku B UCO

- -

F1=ma1

> -

Ap = FAt

pu

-

F = const

1.2.5

=

17:12 ﬁ?l

Tperwnii 3akoH HproTOHA 11711 MaTepUaIbHBIX TOUYEK:

> -

F.,=-F

12 21

1.2.6

3aKkoH BCCMUPHOI'0 TATOTCHUA: CUJIbBI NPUTHKCHUA MCKIAY

TOYCYHBIMHU MaCCaMH paBHbI
F= G%
RZ

Cuna tsoxectu. LleHTp TsbkecTH Tena. 3aBUCUMOCTh CHUIIBI
TSXKCCTH OT BBICOTHI h HaIa HOBerHOCTbIO IIJIAHCTHI

paguycom RO:
GMm

mg=——
97 Ry + )2

1.2.7

Cuna ynpyrocrtu. 3akoH ['yka:

1.2.8

Cuna tpenusi. Cyxoe TpeHHe.
Cuna TpeHus: CKOJIbKEHUS:
Frp=pN

Cuna TPCHUA TTOKOA:

Frp<uN




Koadduument tpenus

1.2.9

[aBienue:

1.3

CTATHUKA

1.3.1

—

F
MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

M| =Fl, rae | — mnedo cunbl

-

F

OTHOCHUTEIIBHO  OCHM,  MpPOXOASAIIEH  uepe3  TOUKY
NEePIEHIUKYJIIPHO PUCYHKY

1.3.2

LenTp macc Tena. LleHTp Macc cucTemMbl MaTEpUATIbHBIX

TOYCK:

- -

_ mry + m,r, + ..
M. —

r
my +m2 + ..

B onHOpOgHOM TT0JIE TSIKECTH

>

(g = const)

LOEHTP MaccC TCJjIa COBMAAACT C €ro HCHTPOM TAXKCCTH

1.3.3

VYcnosus paBHoBecust TBEpaoro tena B MCO:

(M, +M, +...=0

—

\F,+F,+...=0

3akoH [lackansg

JaBnenue B xuakoctu, nokosimeiics 8 UCO:

p=p,+pgh

3akoH Apxumena:




- -

FApX: - Pypirecn

€CJIM TEJIO U KUAKOCTH nokosATcs B MCO, To

FApx =DV srrrecn

VYcoBue iaBaHus TEN

1.4

3AKOHBI COXPAHEHUA B MEXAHUKE

HNMnynec MaTepuanbHOU TOYKH:

- >

p=mv

I/IMHyJ'ILC CHUCTCMBI TCII:

- - -

p=p;tp,+..

3aKOH M3MEHEHUS ¥ COXPAHEHHS UMITYJIbCa:
B UCO

> - > >

Ap=Ap,+py+ ) =F et T F

2BHEIIH

B CO , ecniu

- - >

Ap=A(p;+p,+.)=0

, €CITH

- -

+..=0

1BHeIH + FZBHeLLlH

PeakTtuBHOE ABHKEHUE

F
\ﬁg

Pabora cuibl Ha MaJIOM NEPEMEIIEHUN:

At + ..




1.4.5

MoHoOCTh CHIIBL:

€CJIH 32 BpeMs
At

paboTa CHIIbI U3MEHSETCS Ha , TO MOLHOCTb CHJIbI
AA

P=— =F-p-cosa
.ﬁ!‘ Ar—

1.4.6

Kunernueckas sHeprusi MaTepuagibHOU TOUKH:
mv2  p?

E. =— =

3aK0H U3MEHCHUS KHHETHUECKOM OHEPIUH CUCTEMBI

matepuanbHbix Touek: B ICO AEkun = A1 + A2 + ...

1.4.7

[TorennmansHas SHEPTHS:
JUISL TIOTEHLMAIBHBIX CUII

A =AE

12~ E1n0TeHu B EZHOTeHu B NOTEHL]

[ToreHumanpHas SHEPTHUs MATEPUAIIBHOM TOYKU B

OIHOPOJAHOM II0JIC TAXKECTHU:

Erorenn = mgh

[ToreHuuanpHast 3HeprUs ynpyro aeGopMupoBaHHOTO Tena:

kex?
EHOTeHu = T




1.4.8

3aKOH N3MCHCHUSA U COXpaHeHI/Iﬁ MexaHI/IquKOﬁ BHCPFI/II/I:
Enex = Esum + Emrex—m~
B IICO AEex = Agcex HEMOTEHLL CHI
B IICO AE,;:x = 0, €ClIH Aszcex renoresm caz = 0

1.5

MEXAHNWYECKUE KOJIEBAHMA 11 BOJIHbI

1.5.1

l'apmonnueckue  konmebGaHusi ~ MaTepHaIbHOM  TOYKH.
Amiutyzaa u ¢asa konedanuil. Kunematuueckoe onvcasue:
x(7) = Asin| @r +o, ).
v (5) =x.
alf)=(v,), =—e'x(f) =a +a'x=0,
IZIe X - CMEILEHUE U3 PABHOBECHSL.

I[I/IHaMI/I‘IeCKOC OITMCaHHC:

. 9TO 3HAYHT, YTO

F,= -kx.

DHepreTuyecKoe OIIHCaHUE (3akoH COXpaHEeHHS

MEXaHUYECKOM IHEPTUN):

ms kY omt kA
2 2 2 2

CBs3b aMIUIUTYAbl KOJeOaHMH CMEIIEHUs MaTepUallbHON
TOYKM C aMIUIUTyJaMu KojeOaHuih e€ CKOpOCTH U

YCKOpPCHUH:

Upee =04, a__ =04

1.5.2

[Tepuon u yacToTa KOJIeOAHUI:

[Tepuon manbix CBOOOAHBIX KOJEOAHHIT MaTEMaTUYECKOTO

MassTHHKaA:




IF=2n

[Tepron cBoOOIHBIX KOseOaHUH MPYKUHHOTO MasiTHUKA:

i
T=2m,|—
k
1.53 Brinyxxnennsie konebanus. Pesonanc. PezonancHast kpuast
Ilonepeunsle 1 mpojoapHele  BoJHBL.  CKOpoOCTh
pacnpoCTpaHeHus U JIJIMHA BOJHBIL:
v
A=vT=—
1.5.4 v
WNuTtepdepennus u nudpakuys BoIH
1.5.5 3Byk. CKOpOCTb 3ByKa
2 MOJIEKVYJISAPHA S ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKYJISAPHAS ©U3UKA
Mopenu cTpoeHus ra3oB, KUAKOCTEN U TBEPABIX Teul. [IycTh
TEpMOJMHAMHUYECKast cucreMa (Teno) cocTouT u3 N
OJIMHAKOBBIX MOJIEKYJ1. Torja KoJIu4ecTBO BEIIECTBA
N m
vV=—=—
N, u
2.1.1 |,
rae
Ny
— 9uciio ABOraipo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAs Macca BellecTBa
2.1.2 TermoBoe IBM>)KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.13 B3aumoneiicTBue yacTul BemecTna
2.1.4 Huddysus. BpoyHOBCKOE ABMKEHHE
2.1.5 Mopnens uneansHoro raza B MKT
916 CBs3p  MeXAy [JaBICHHEM M CpPEJHEH KHHETUYEeCKOU

BHGPFHeﬁ INOCTYHNATCIIbHOI'O TCIIJIOBOT'O JABHMIKCHHA MOJICKYII




- KOHIIEHTPALHS MOJISKYJT

ujeanbHoro raza (ocHoBHoe ypaBHenne MKT):

1 s 2 (mpt) 2 —
pP=—-mjgiw =—n-| — =—M-& .
3 31 2 3

rzie m0 — macca OHON MOJIEKYJIbI,

n=—
4

2.1.7

AbcomoTtHas Temneparypa: T =t +273K

2.1.8

CBsa3p TeMmmepaTypsl ra3a CcO CpeOHEM KHHETUYECKOU
SHEprueil MOCTyNaTelIbHOTO TEIUIOBOTO JIBUKEHHUS €ro

MOJIEKYJI:

2.1.9

VYpasuenue p = nkT

2.1.1

Mojenp uieaibHOrO Ta3a B TEPMOJAUHAMHUKE:

(Vpaprerme Menrereera — Krareifpora
| BeIpeuKeHHE /U1 BHYTPeHHEH SHEPIHH
VpaBHeHHe MeHeneeBa — KianmeiipoHa (mpimeH
3aMICI):
pRT

v =%RT =vRT =NkT, p= "

BripakeHIle /1711 BHYTpPeHHell 3HepIr N 01HOaTOMHOI
rasa (IprMeHIMBIe (OpMBEI 3aImIIcH):

U=3vRT =3 MkT =2 RT =ve T=3 p
2 2 21 o2

2.1.1

3akoH JlanbToHa U151 JaBJIEHUSI CMECH Pa3pEKEHHBIX Ta30B:




p=p;tp,+..

1
N3omporieccsl B pa3peskeHHOM Ta3e C MOCTOSHHBIM YHCIOM
MoJiekys1 N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
uzorepma (T = const): pV = const
uzoxopa (V = const):
P _ const
T
n3obapa (p = const):
2.1.1 |
— = const
o) T
I'padmueckoe npencraBienue n3onporeccos Ha pV-, pT- u
VT- nnarpamMmmax.
OO0beaMHEHHbBINA ra30BbIH 3aK0H:
ﬂ = const
T
JIJIS1 IOCTOSIHHOT'O KOJIMYECTBA BEIIECTBA V.
Hacpimiennsie uw  HeHachlllieHHBIE Taphl. KadecTBeHHas
2.1.1 3aBUCHMOCTD IIOTHOCTH U JIaBJICHUsI HACBIIIEHHOTO Tapa OT
3 TEMITepaTypbl, UX HE3aBUCUMOCTb OT 00BhEMa HACKHIIIIEHHOTO
napa
BnaxxnocTs Bo3yxa.
OTHOCHUTENBHAS BJIAXKHOCTD:
2.1.1 b= Puapa(T) _ Prnapa(T)
4 pHaCblmnapa(T) pHacmLunapa(T)
2.1.1 H3MeHeHne arperaTHbIX COCTOSIHAM BEIIECTBA: UCIApPEHUE U
5 KOHJEHCAIIHs, KUIIEHHE KUIKOCTH
2.1.1 H3MeHeHne arperaTHbIX COCTOSIHUM BEIIECTBA: IJIABJICHUE U
6 KpUCTAJUTH3aIUs




2.1.1

[IpeobpazoBanue 3HEpruu B (Ha30BBIX MEpPEXoaax

7
2.2 TEPMOJUHAMUKA
2.2.1 TemnoBoe paBHOBECHE U TeMIIEpaTypa
2.2.2 BuyTpenusist sHeprus
Temnonepenaya kak crmocod W3MEHEHHS BHYTpPEHHEH
223 sHepruu  0e3  coBepuieHuss — pabotel.  KoHBekuws,
TEIUIONPOBOAHOCTD, U3JIyUCHUE
KonnuecTBo TemaoThI.
VY nenpHas TEII0EMKOCTb BELIECTBA C:
224
Q = cmAT
VY nenpHas TeroTta napoodpazoanus L: O = Lm.
2.2.5 VY nenwpHas TemoTa miaBieHus A Q = Am.
VY aenbHas TEmIoTa cropaHus ToruBa q: Q = gm
DnemeHTapHas paboTa B TEPMOJUHAMUKE:
A=pAV
2.2.6
Beruucinenne pabGotel mo rpaduky Tmpomecca Ha pV-
JIuarpaMmme
[IepBblil 3aKOH TEPMOAUHAMUKH
Q=AU+ A, =Uy-Up) + 4y,
2.2.7
Annabara:
Qi =0=4,,=(U;-Uy) =AUy,
2.2.8 Bropoii 3akon TepmoanHamuku. HeoOpaTumble mporeccsl
[Tpunune! gerictBus TeroBbix MamuH. KIT/:
229 o Qo 10l [0
O, O, @)

ZUHAaTD XUHATD XU Harp




MakcumansHoe 3Hauenue KI1J1. [{ukn Kapho:

2.2.1 I, —-T. T
MAx M = Mgap = _EP AW _ ] Tmem
0 T Ty
VYpaBHeHHe Ter10Boro 6anaxca:
2.2.1
| Q+0Q,+0Q;+..=0
3 OJIEKTPOAMHAMUKA
3.1 OJIEKTPUYECKOE IIOJIE
Onexrpuszanus Tel U e€ NposBICHMs. DJIEKTPUUECKUH 3apsi.
3.1.1 JBa Buaa 3apsga. DJIeMEHTapHBIN SJIEKTPUUYECKUN 3apsl.
3aKOH COXpaHEHMsI IJIEKTPUUECKOTO 3apsiia
B3aumoneiictBue 3apsioB. Toueunble 3aps/ipl. 3aKOH
Kysona:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON
IIPOHUIIAEMOCTBIO
3.1.2 e
q. |- 1 1 "-? i "-?1
F — ﬁ,. 11 |?r_ — A 1 L 2
&I 4meg, "
113 Onektpuueckoe mone. Ero pneictBue Ha 3IEKTpUYECKHE
o 3apsibl
Hanpssk€HHOCTB IEKTPUYECKOTO TOJIA:
. F
E=
qnpo61-n>1ﬁ
314 [Tone ToueuHoro 3apsna: .
Er = kr_z

OJIHOPOJHOC I10JIC:

>

E = const.




Kaptunsl nMHUN HAIPSHDKEHHOCTH ATUX MOJIER

HOTCHHI/I&HBHOCTB QJICKTPOCTATUYCCKOI'O I1OJIA.
Pa3zHocTth IMOTCHIUAJIIOB 1 HAIIPAKCHUC!
A12 = C[((Pl - ¢2) = -qA¢p =qU.

HOTGHL[I/IaJIBHaSI OHEpIrus 3apsja B 3SJICKTPOCTATUYCCKOM

IIO0JIC:

W=q¢

HOTGHHI/IHJ'I SJICKTPOCTATUYICCKOI'O I10JIA:

p="
q

CBs13b HaHpH)KéHHOCTI/I IOoJIA U pa3HOCTU MMOTCHLUAIOB IJIA

OJIHOPOJIHOTO AeKTpocTtatnueckoro nojsi: U = Ed

3.1.6

[IpuHIMI CyneprO3UIIMHU AIEKTPUUECKUX TTOJEH:

- > -

E=E +E,+..0=¢,+¢,+..

3.1.7

[TpoBOJHHKH B 3IEKTPOCTATHYECKOM TIOJIE.
VYcnoBue paBHOBECHS 3aps10B: BHYTPH IIPOBOJHUKA
EL=0

, BHYTPU U HAa ITOBCPXHOCTHU NPOBOJAHHUKA P = const

JusnexTpuku B AIIEKTPOCTATUYECKOM ToJe.

I[I/IBJIGKTPI/I‘-ICCKQJI IPOHUIACMOCTb BCHICCTBA &

3.1.9

KOHI[CHC&TOp. aﬂeKTpOéMKOCTB KOHACHCATOpa:

c=1
U

DMeKTPOEMKOCTD TIOCKOTO KOHICHCATOpa!




HapaJ'IJIeJ'ILHOG COCAMHCHUEC KOHIACHCATOPOB:

q=q,+4q,+ ..U =U,=..Capans-C; + Co + .

IlocnenoBaTenbHOE COSIMHCHIIE KOHJACHCATOPOB:

3.1.1
0 1 1 1
U=U;+Uy.q1=¢y=y—=—+—+..
Cnocn C1 Cz
DHeprus 3apsyKEHHOT0 KOHJEHCATOpa:
3.1.1 2 2
=1V _CU?_d
1 2 2 2C
3.2 3AKOHBI ITOCTOJMHHOI'O TOKA
Cwnna Toka:
-2
3.2.1 AT |y 0
ITocTostaabIi TOK: I = const
s mocrosiHHOrO TOKa q = It
392 VYcnoBusi cyliecTBOBaHUS NEKTPUUECKOTO TOKa.
o Hampsokenne U u O/IC E
3akon Oma 1t y4acTKa [eTn:
U
I=—
323 R
DIIEKTpUYECKOE CONPOTHUBIICHHUE. 3aBUCHUMOCTh
COTIPOTHUBIICHUS OJHOPOJAHOTO MPOBOJAHUKA OT €Tr0 JUIHHBI U
324 cedyeHusl. Y 1eJIbHOE COMPOTUBIIEHUE BEILIECTBA.

l
R=p-
Ps




3.2.5

Ucrounuku toka. 9J1C ucTouHuKa TOKa:

_ ACTOpOHHI/IXCl/IJ'I

E=
q

BHyTpeHHee conpOoTHUBIIEHHE HCTOYHUKA TOKA

3.2.6

3akon OMa AJi MOJTHOM (3aMKHYTOM) 3MEKTPUYECKON LIeMu:

E =1IR + Ir, orkyna

3.2.7

HapannenLHoe COCOIMHCHUEC ITPOBOJHUKOB!

[=11+12+..,Ul=02=..,

1 1 1
=—+—+..

Rnapaml R1 Rz

HOCJ’IC}IOB&TCJ’IBHO@ COCOANMHCHHUEC ITPOBOJHUKOB!
U=Ul+02+.,11=12=.,
Ruocn =Ry + Ry + ..

3.2.8

Pabora snexrpuyeckoro Toka: A = [Ut.
3akoH Jlxoyins — Jlenua:
Q=1I%Rt

Ha pesucrope

UZ
R:Q=A=I12Rt=1Ut =?t

3.29

MOIIHOCTE SJICKTPHUYCCKOI'O TOKaA:

AA
P=— =IU

Ar Ar—sl)




TemioBast MOILIIHOCTD, BbI/IEsIEMAas HA PE3UCTOPE:

, U?
P=I"'R=—2=IU
R
MomHocTh HCTOYHMKA TOKA:
AA
R=—2= =H
4 Ar—)

CBoOOfHBIE  HOCHTENM  JJEKTPHUUECKUX  3apsaoB B

3.2.1 MPOBOJHUKAX. MeXaHu3Mbl  MPOBOJAMMOCTH  TBEPJBIX
0 METaJUIOB, PACTBOPOB M PACIUIABOB 3JEKTPOJUTOB, Ta30B.
[TonynpoBoanuku. [1ogynpoBOAHUKOBBIN U0
33 MATHUTHOE IIOJIE

Mexannyeckoe B3aUMOJECHCTBHE MArHUTOB. Mar"HuTHOE
nose.  Bexkrop  MarHuTHOM — mHAykuuu.  IlpuHnun
CYNEPIIO3UIIMM MATHUTHBIX MOJIEH:

331 B=B,+B,+..
JluHun uWHAYKOUMU MarHutHOro mnoind. KapTuHa nuHHMMA
WHIYKITUU MarduTHOTO IOJISt IIOJIOCOBOTO H
MOJIKOBOOOPA3HOTO MOCTOSHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOe IMoOj€ MPOBOJAHHMKA C TOKOM.

130 Kaptuna nuHMI WHIyKOUM MArHUTHOTO TIOJSI JUIMHHOTO

o OpsIMOTO  MNPOBOAHUKA W 3aMKHYTOIO  KOJBLEBOIO
MPOBOJIHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HalpaBJIeHHUE U BEIMYUHA!
F,= IBlsina
3.3.3 |, rae o — yroja Mex1y HalpaBJIEHUEM IPOBOJHUKA U BEKTOPOM
B

Cuna JlopeHnia, e€ HanpaBJIeHUE W BEJIMYHUHA:

334 Fop = 141 vBsina

/1€ 0 — yTroJI MeX/1y BEKTOpaMu




-

B

. I[BI/I)KGHI/IC Sapﬂ)i(eHHOfI JaCTHULbl B OJHOPOJHOM MArHuTHOM

II0JIC

34

OJIEKTPOMATHUTHAA MH/YKINA

[ToTok BeKTOpa MAarHUTHON MHYKIIUU:
® =B,S =BScosa

34.1
342 SBnenue anekTpomarHuTHOM nHAYKIMK. D/]C nHAYKIMM
3aKOH AeKTpoMarHuTHoM nHaykuuu dapanes:
AD
343 E=—— = —(I):
| At A=
\{j;\%'fi
[
( = <)
OJ1C uHAYKIIMU B IPSIMOM TIPOBOIHUKE JITMHOM 1,
JBUKYIIEMCS] CO CKOPOCTBIO
344 v
(AN

B OJJHOPOJIHOM MAarHUTHOM IoJe B:
| Ei | = Blvcosa

, TJIe 0. — yToJI MeX1y BEeKTOpoM B 1 Hopmanbio




-

n

K IINTOCKOCTH, B KOTOpOﬁ JICKAT BCKTOPbI

B

nv
; €ClId
l
1
B
, U1
v
TO
|E,| =Blv
34.5 IIpaBuno Jlenna
NHAYKTUBHOCTB:
=2
I
34.6 , umm @ = LI
Camounnykuus. 9IC caMOMHAYKIUU:
AT
E,=-L_| =-II,
At
DHeprusi MarHUTHOTO TIOJISL KATYIIKH C TOKOM:
LI?
34.7 w, = -

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHUS 1 BOJIHbI

3.5.1




Konebarenpupiit koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIC
Kosie0aHus B HI€aJIbHOM KojeOaTelbHOM KOHTYpeE:

5 » . o W

g t) =g, sm|of+q,)

AN )

%
|

(1) =g, =g, cos(t +@,) =1 cos(ct +y)

®opmyna TomcoHna:

T =2mVLC

, OTKyJa

21 1
w=—=—
T LC

CBsi3p aMIIUTYBl 3apsiia KOHJIEHCATopa C aMIUIMTYIOU
CHJIBI TOKA IIPU CBOOOHBIX JIEKTPOMArHUTHBIX KOJIeOaHHIX

B UJI€AJIbHOM KOJIeOaTeIbHOM KOHTYpe:

max

qmax =

C)]

3aKOH COXpaHEHHs SHEPTHH B HUACAIHHOM KOJIeOATEIbHOM

KOHTYpE:
352
353 BriHyX1eHHBIC 2JIEKTpOMarHUTHBIC KoJieOaHus. PezoHnanc
[Tepemennsiit Tok. [IponsBoacTBo, nepeaaya u notpedieHue
3JIEKTPUYECKON IHEPTUU
3.54 4 . 5 )
CcU _H _ U™ . ZH mx — const.
2 2 2
CBoiicTBa 3JIEKTPOMarHUTHBIX BOJIH. B3auMHast opueHTanus
BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
3.5.5 o
ElBlc
356 [IIxana 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
361 [IpsiMonuHENiHOE pacnpoCTpaHEHHWE CBETa B OJHOPOIHOM

cpene. Todeunbiit uCTOUHUK. JIyd cBeTa




3.6.2

3aKOHBI OTPAKEHUS CBETA.

a=p

olp

LSS

3.6.3

[TocTpoenue n300pakeHU B IJIOCKOM 3epKajie

3.6.4

3aKOHBI IPEJIOMIICHHS CBETA.

[Ipenomiienue ceera:

n,sina = n,sinp.

AOGCOIOTHBIN [MOKa3aTeIb NPETOMICHHUS:

OTHOCHUTENLHBIN MTOKa3aTelhb MIPpEIOMIICHUS:
n, v

Noru ="~
oY

1

Xon J1ydeil B Ipu3Me.
\"1 = \'2 - .”1}.1 = .”2}.2
CooTHOIIEHHE YacTOT M COOTHOUICHWE [UIMH BOJIH IIpU

nepexoae MOHOXPOMATHUUYCCKOTO CBETa 4YCpPE3 TIpaHUIY

pasaciia IBYyX OIITUYCCKUX CPCO:

3.6.5

ny<m o)

ﬂ.np

[lonmHOE BHYTpEHHEE OTpaXKEHUE.




[IpenenbHbI yroJl IOJIHOrO BHYTPEHHETO OTPAKEHUS:
. 1 _n
Sinatp, =——= 2
Norn M4

CoOuparomue M pacceuBarollyie JIMH3bL. TOHKas JHH3A.

(DOKYCHOC PacCTOSAHUC U OIITUYCCKAA CHJIa TOHKOM JIMH3HI:

1
D==
3.6.6 F
dopMya TOHKOU JIUH3BL:
1 1 1
—F ===
d f F
VYBennuenune, 1aBaeMoe TUH30M:
| f1
poh_ U1
H d
3.6.7 "
d
[ ]
H F
F\ h
e
B ciydae paccenBaroniei JIMH3bIL:
DO0=F = 10,
D
3.6.8
I f1
= ﬁ — Ll
d

Xox nyda, NpOLIEIIEro JMH3Y MO/ MPOU3BOIBHBIM YIJIOM K

e¢ rmaBHOW onTuueckoil ocu. IloctpoeHune uzo0pakeHUH




TOYKU U OTpe3Ka MPsSIMOM B COOMPAIONIUX U PACCEUBAIOLIUX

JINH3aX N UX CUCTEMAX

dotoamnmapaT Kak onTudyeckuid npumbop. I[ma3z  kak

3.6.9
ONTUYECKasl CUCTEMA
Nutepdepennus ceera. KorepeHTHbIE HCTOYHUKH. Y CTIOBUS
HaOIr01eHUs MaKCUMYMOB u MHUHHMYMOB B
UHTEPPEPEHIIMOHHON  KapTHMHE OT JBYX CHH(a3HBIX
KOTE€PEHTHBIX HCTOYHHUKOB!
3.6.
i
MAaKCIIMYMEI — A=2m =, M= 0,£1,£2,£3,...,
vl
MITHIIMYMEI — A=(2m+1)—, m=0%£1£2 3 _
2
Hudpakuus cera. [(udpaknuonnas pemérka. YcioBue
HaOJIOIGHUST TJIABHBIX MAaKCUMYMOB TIpM HOPMaJbHOM
naJleHU MOHOXPOMAaTHYECKOIO CBeTa C JJIMHOW BOJIHBI A Ha
3.6.1 peméTKy ¢ nepuoaom d:
1
dsing,,=mim=0,+/-1,+ /-2,+ / -3,.
3.6.1
5 Jucnepcus ceera
4 KBAHTOBA ®U31KA
4.1 KOPITYCKYJISIPHO-BOJTHOBOM 1Y AJIN3M
4.1.1 l'umote3a M. I1nanka o kBantax. @opmyna [lnanka: E = hv
®otoHbl. DHeprus poToHa:
hc
E=hv=—=pc
1 p
4.1.2

Nmmynbe poToHa:




4.1.3

®ortospdexr. Ombitet Al Cronerona.

doTtorpdekra

3aKOHBI

4.1.4

VYpaBHenue DitHmreiHa i1 GoTodddekra:

(poToHa — ABpixoga + Eyynmax

rae,

ABleO,Z[a = hv}cp = 1
Kp

2
mv
_ max _
Exunmax = = eUgzay

2

4.1.5

JlaBneHue cBeTa.

I[aBJIeHI/Ie CBCTA HA MOJHOCTHIO OTPAXKAIOIIYHO ITOBCPXHOCTH

M Ha IMOJTHOCTBIO IMOTIIOMAIOIIYIO ITOBEPXHOCTD

4.2

OU3NKA ATOMA

4.2.1

[InanerapHast MoJieIb aTOMa

422

[Toctynatel bopa. M3znydenne u moriomenne GOTOHOB MpHU

IIEPEXO0/IE aTOMa C OJJHOTO YPOBHS SHEPIUH HA JPYIOM:

hv =,'Ei=|}:"rr —-E

FIFR

™
“mn

423

JIuHeiyaTpie CIEKTPBI.

CnexTp ypoBHEHN SHEPIrUU aToMa BOAOPOA:

13,658
E, =222 5-123, ..

-

4.3

OU3NKA ATOMHOI'O AIPA




431 Hyxnonnast monens sinpa ['eiizenOepra — MBaneHko. 3apsin
o anpa. MaccoBoe uuncio siapa. M3oTorsr
PannoakTuBHOCTB.
Anbda-pacnan:
A A4 4
bera-pacnan.
DNeKTPOHHBIN B-pacnan;
432 . . _
X2z Y + qe+v,
[TozutponHsIii B-pacman:
AXo A7+ Je+v,
I'amma-usnydenue
3aKoH paJIMOaKTUBHOIO pacraja:
-t
N@)=N,*27
433
[TycTh m — Macca pagroakTUBHOTO BellecTBa. Toraa
-t
m(t) =m,* 27
434 Snepubie peakuuu. JleneHue u CUHTES A€p
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