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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 (Qu3uke Ha YypoBHE cpeaHero oOmero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE IOJOKEHHWW M TpPeOOBaHUM K pe3yibTaTaM OCBOEHUS
OCHOBHOM o0Opa3zoBaTeabHOM mporpammbl, mpeactaBlieHHbx B OI'OC COOQO, a
Takke ¢ yuérom denepaibHoi pabodeil mporpaMMbl BocnuTaHusi U Kounuenuu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa3oBaTeIbHBIX OpraHU3alMIX
Poccuiickoii  ®enepanuu,  peaqu3yOIIMX  OCHOBHBIE  00pa30BaTENIbHBIC
IPOTPAMMEBL.

[Tporpamma no usuke onpeaenser o0I3aTeNHHOE MPEIMETHOE COIEPKAHNE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUCHUSI TEM U Pa3/esioB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKK y4eOHOTrO MpOLEcca, BO3PACTHBIX OCOOCHHOCTEH  OO0y4YaroIIMXCA.
[Iporpamma 1o ¢wu3uke maér mpencTaBieHHWE O IENAX, COJACpPXKAHWUHU, OOIen
cTpareruu OOydYeHHs, BOCHUTAHUS M Pa3BUTHUS OOyYalOUUXCS CpeACTBAMU
yueOHoro npeamera « Ou3nka» Ha yriiyoJI€HHOM ypOBHE.

N3yuenne kypca (Qusnkud yriyOJEHHOTO YPOBHSI MO3BOJISIET pPEaM30BaTh
3a7a4i MPO(PECCHOHANBHON OPUEHTAIMH, HAMPABICHO HA CO3JaHUE YCIOBHUM AJIs
MIPOSIBJICHHSI CBOUX HMHTEIUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH KaXIbIM
OoOy4JarommmMcsi, KOTOpble HEOOXOIUMBI IS TPOAOHKEHHS 0oOpa3oBaHUs B
opraHuzanusx Mnpo(ecCHOHaTbHOTO O00pa30BaHUA IO pa3IMYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CICIIUATBLHOCTSIM.

B mnporpamme mo (¢u3MKe ONpEAENHAIOTCS IIAaHUPYEMBIE PE3yIbTaThl
OCBOEHHUS Kypca (PU3MKH Ha YpPOBHE CPEIHETO 00IIero o0pa3oBaHus: JUMIHOCTHBIC,
METanpeJMeTHbIe, TNpeaMeTHble (Ha  yrayoméHHom  ypoBHe).  HayuHo-
METOJ/IOJIOTHYECKON OCHOBOW JJisi pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METAnpeJMETHBIM M TPEAMETHBIM pe3yJIbTaTaM OOYYaroNIMXCs, OCBOMBIIIHX
mporpaMMmy 10 (QU3MKE HAa YPOBHE CpEAHEro o0mero oOpa3oBaHus Ha
yIIyOJIEHHOM YPOBHE, SIBJISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o pu3rke BKIIOYALT:

IUTAHUPYEMBIC pe3yJIbTaThl OCBOCHHS Kypca (QU3MKH Ha yriayOon€HHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIC PE3YJIBTATHI TI0 TO/1aM O0YUYEHUS;

conepxkaHue yueoHoro npeamera «Du3nkay mo rogam o0ydeHHs.

[Iporpamma 1o @Qu3Mke WMeeT NPUMEPHBIH XapakTep U MOXKET OBITh
UCIOJIb30BaHA YUYUTEIAMU (DU3UKHU JUIsl COCTABIICHUS CBOUX pab0OYHX MPOrpamM.

[Tporpamma mo ¢u3nKe HE CKOBBIBACT TBOPUYECKYIO MHHUIIMATHBY YUYHUTEICH U
MPEIOCTABISECT BO3MOXHOCTH [UJIS pEaTU3alUHi  PA3IUIHBIX METOJIUYECKHUX
MOJXO/IOB K TpernojiaBanuio (HU3UKU Ha YIIIyOJIEHHOM YpOBHE TpPH YCIOBUHU
coXpaHeHUs 00s13aTeNbHOM YacTu co/iepKaHus Kypca.



dusznka Kak Hayka O HamOojee OOIMX 3aKOHAaX MPHUPOABI, BBICTYyINas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHU 00 okpysxatomieM Mupe. LlIkonpHbIN Kypce GU3NKN — ccTeMOOOpa3yoIui
JUISl €CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MYECKHE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBIICHHMM, M3y4aeMbIX XHUMHEH, OUOJOTHEH,
dbu3mdeckoir reorpadueld W - acTpoHomueid. Mcmonp3oBaHME H aKTHBHOE
OpUMEHEeHUEe (U3NYECKUX 3HAHMM ONpEeNeNusio Xapakrep W OypHOe pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B c(epe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, MOJIYYeHHUs] HOBBIX MAaTepuajoB C 3aJaHHBIMU CBoiicTBamMu. M3yueHue
(¢u3MKKM BHOCHUT OCHOBHOM BKJaa B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHUI NMPUMEHSATh Hay4YHBIN
METO/] TO3HAHUSI TP BBIITOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHOBY Kkypca (hu3nku Ha ypoBHE CpelHEro oOLIero oopa3oBaHus MOJI0KEH
pAI e, KOTOpble MOKHO pacCMaTpHUBaTh KaK MPUHIIMIIBI €r0 MOCTPOEHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEU KypC SBISETCS JIOTMYECKU
3aBEpUIEHHBIM, OH COAECPKUT MaTepHUal U3 BCEX pa3/ieioB (PU3HUKH, BKIIOYAET KaK
BOIPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKH.

Hoea zenepanuzayuu. B coOTBETCTBUUM C HEW Marepuan Kypca (pu3umku
0o0beqMHEH BOKpPYr (¢u3nueckux Teopuil. Benymmm B Kypce sBisercs
(dopMupoBaHUE MPENCTABICHUM O CTPYKTYPHBIX YPOBHSX MAaTE€pHH, BEIECTBE U
T0JIE.

Hoea cymanumapusayuu. BEE peamusanus NPeIosaracT HCIOJIb30BAHKE
TYMAHUTAPHOTO MOTEHIHaIa (PU3NYECKOH HAyKH, OCMBICICHHE CBS3M pPa3BUTHUSA
¢usukn ¢ pasBuTHeM oOOmIIecTBa, a Takke C MHUPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpasnennocmu. Kypc ¢buzuku yriyOoaEHHOTO ypOBHS
IIPEAIOoIaraeT 3HaKOMCTBO € IIMPOKMM KPYIOM TEXHHUYECKUX M TEXHOJOTHYECKHX
IIPUJIOKEHUN H3Yy4YEHHBIX TEOpUM M 3akOoHOB. IIpum sTOM paccmarpuBarorcst Ha
ypOBHE OOIIMX NPEICTaBICHUNA W COBPEMEHHBIE TEXHHUYECKHE YCTpPOICTBa, U
TEXHOJIOTHH.

Hoea 3xonozuzayuu peansyercs IOCPEACTBOM BBEICHUSA JIJIEMEHTOB
colepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O0O0CYKIeHUs
po6JieM paloOHAIBHOTO MPUPOIOTIONH30BAHMS U SKOJIOTMUECKOI 0€30MacHOCTH.

OcBoeHue coJepKaHus MPOrpaMMbl 10 (PU3UKE AOKHO OBITH IOCTPOEHO Ha
IOPUHLIMIIAX CUCTEMHO-JIEATENbHOCTHOrO noaxona. s ¢usuku peanusanus 3TUX
IPUHIIMIOB 0a3UpyeTcsl Ha UCMOIb30BAHUM CAMOCTOATENBHOTO 3KCIEPUMEHTA KaK
MOCTOSTHHO JIeHcTByIommero Qakrtopa ydebHoro mpouecca. s yrayOiaéHHOrO
YPOBHS — D3TO CHCTEMAa CaMOCTOSITEJIBHOIO YYEHMYECKOTO0 3SKCIEPHMEHTA,



BKJIIOUAIONIETO (DpOHTAJIbHBIE YYCHHUYECKHUE OIBITHI MPH HW3YYEHUH HOBOTO
MaTtepuaia, JjabopaTopHbie paboThl U pabOThI MpakTUKyMa. [Ipu 3TOM BO3MOXKHBI
IBa crocoba peanuzauuy (QU3MYECKOro NpakTHKyma. B mepBoMm ciydae
IPaKTUKyM mpoBoAuTcs aub0 B KoHue 10 m 11 kmaccos, 1ub0 mocie nepBoro u
BTOPOrO0 TOJYTOJUH B KaXIOM M3 3THX KiaccoB. Bropoil cmocod — 310
UHTErpanusi paboT MpakTUKymMa B CHCTEMY JabOpaTOpHbIX paboT, KOTOpbIE
IPOBOJASTCS B Ipolecce u3ydyeHus paszzaena (temsl). [Ipu 3Tom mon paboramu
IPAKTUKyMa MIOHUMAETCsl CaMOCTOSTENbHOE MCCIIET0BAaHUE, KOTOPOE IPOBOAUTCS
110 pPyKOBOJCTBY CBEPHYTOr0, 0000IIEHHOTO BU/1a O€3 MOMIAroBO HHCTPYKLUU.

B nporpamme 1o (¢u3suke CcuUCTeMa YUYEHHYECKOTO 3KCIEpUMEHTa,
7ab0paTOpHBIX pabOT W MPaKTUKyMa MPEACTaBIICHAa €IMHBIM mepeuyHeM. Brioop
TEMaTUKU I 3TUX BHUJOB YUYEHHYECKUX MPAKTUYECKUX PabOT OCYILIECTBIAETCS
y4acTHUKaMU 00pa30BaTEIbHOrO MpoLecca UCXOAS U3 OCOOCHHOCTEN OYPOYHOTO
IUTAHUPOBAaHUS W OCHalleHusi kabuHeta Qusuku. [lpum sTomM obOecneunBaeTcs
OBJIaJIcHHE OOYYalOUIMMHCS YMEHUSMU TMPOBOJUTH TPAMBIE U KOCBEHHbBIC
U3MEPEHMsI, UCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUYECKUX BEJIWYMH U MOCTAHOBKY
OTIBITOB I10 MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACYETHBIX M Ka4eCTBEHHBIX
3amad. [Ipu 3TOM 1711 pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCS 3a7add C SBHO
3aJJaHHOW M HESIBHO 33JaHHON (DU3MUECKON MOJENBIO, MO3BOJISIONINE MPUMEHSITh
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOrO paszieiia Kypca, Tak U
UHTETpUPYs IPUMEHEHNE 3HAHUN U3 pa3HbIX pa3zienoB. [[isi KauecTBEHHBIX 3a1a4
NPUOPUTETOM SIBISIOTCA 3aJaHusi Ha OOBACHEHHWE/TIpe/icKa3aHhe MPOTEKaHUs
bu3HYecKuX SBICHUN U MPOIECCOB B OKPYXKAIOMIEH KU3HH, TpeOyIolue BrIOOpa
duznyeckoil Moenu sl CUTYalluu IPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY O0O€CIeUeHHI0 Y4YeOHOro mpouecca Kypc (U3MKH YIiIyOJ&éHHOro
YPOBHS Ha YPOBHE CpeaHero o0iero 00pa3oBaHusl JOJKEH U3Y4aThCsl B YCIOBUSIX
npeaMeTHoro kabuHeTa. B kabuHere (QU3MKM JOHKHO OBITH HEOOXOIUMOE
n1abopaTtopHoe O0OpYyIOBaHUE JAJsl BBINOJHEHMS] YKa3aHHBIX B Iporpamme IO
(¢u3MKe YYEHHMYECKHX OIBITOB, Ja0OpaTOPHBIX pabdOT U paboT MpakTUKyMa, a
TaK)Xe JIEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUU C
OPUHLIAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEeUYUCIIEHHbIX B HporpamMme Mo (PU3HMKE KIIOYEBBIX JEMOHCTpaluil A
UCCIICJIOBAHMSI  U3yYae€MbIX SIBIEHMH M  IPOLECCOB, OMIUPUYECKUX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MTPUMEHEHU.

JlaGoparopHoe oOOpyAOBaHWE ISl YYEHHYECKHX MPAKTUYECKUX pPadoT
(dopMupyercss B BHJI€ TEMaTHYECKHMX KOMILIEKTOB M OOECIeYMBaeTCsl B pacuére



OTHOTO KOMIUJIEKTa Ha JABYX OOydYarommxcs. TeMaTWdecKre KOMIUICKTHI
Ja00paTopHOTO OOOPYMIOBAHUS JOKHBI OBITH TIOCTPOSHBI HAa KOMILUICKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U IUMPOBBIX IMPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPUH.

OCHOBHBIMHM LIEJIAIMH U3y4€HUs (PU3UKHU B 001IEM 00pa30BaHUU SABJISIOTCS:

dbopMHupoOBaHWEe WHTEpPECa € CTPEMJICHUS OOYyYaromuXcsi K HAydHOMY
U3YYCHUIO TPUPOJABI, PA3BUTHE WX HHTEIUICKTyaIbHBIX U  TBOPUYECKHX
CIIOCOOHOCTEIA;

pa3BUTHE TPEACTABICHUN O HAyYHOM METOJIC MO3HaHUS U (HOPMHPOBAHUE
WCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

dbopMHUpoBaHE HAYYHOTO MHPOBO33PEHHS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTpOEHHUs MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJICHUS C UCIOJIb30BaHUEM (DU3HUUECKUX
3HAHWHA W HaYYHBIX JOKA3aTEIbCTB;

dbopMHupOBaHUE TPEACTABICHUA O pONMM (PU3UKU IS PA3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE npeiCTaBlICHUN 0 BO3MOYHBIX cepax Oynyiei
npoeCCUOHANILHON  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOM, MOJArOTOBKA K
TanbHEHIIIeMy 00yYCHHUIO B 3TOM HAlPaBIICHUH.

JlocTikeHne ATUX Telield 00ecTieunBaeTCsl PEIICHUEM CISAYIOIMNX 3a/1ad B
nporiecce u3ydeHus Kypca GU3uKH Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus:

NpUOOpPETEeHNE CUCTEMbI 3HAHUN 00 00IUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX,  TEOPHUAX,  BKIOYAs  MEXaHWUKY,  MOJEKYSIpHYI  (pu3uKy,
IEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPO(PU3HKHY;

dbopMHUpOBaHUE YMEHHI MTPUMEHSATh TEOPETUUECKUE 3HAHUS I OOBSICHEHUS
bu3nueckux SIBICHUN B MPUPOJE W JUISI NPUHSTHS TPAKTUYECKUX DEIICHUN B
MOBCEAHEBHOM JKU3HU;

OCBOEHHE CIIOCOOOB PpEIICHUS pPa3W4YHBIX 3a7a4 C SIBHO 3aJIaHHOM
dusznyeckoil MoneNbI0, 3a/1ad, MOJPa3yMEBAIOIIMX CAMOCTOATEIHHOE CO3/1aHue
dbu3nueckoil MOJeNH, aJeKBaTHOW YCJIOBHSIM 3ajladyd, B TOM YHCIE 3a/a4
WHKEHEPHOIO XapaKTepa;

MOHMMaHUuEe (U3MYECKMX OCHOB M TPUHIIUIIOB JCHCTBUS TEXHUYCCKUX
YCTPONCTB U TEXHOJOTUUYECKHUX MTPOIIECCOB, UX BIMSHUS HA OKPYKAIOITYIO CPEIY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIHHOTO TUIAHUPOBAHMSI W TPOBEACHUS
bu3HUecKuX OKCIEPUMEHTOB, aHalIW3a W HHTEpHpeTanuu  uHpopmaiuu,
omnpeereHus JOCTOBEPHOCTH MOTYUYEHHOTO Pe3yJibTarta;

CO37aHUE YCJOBHH Il Pa3BUTHUS yYMEHUH MPOEKTHO-MCCIIEIOBATEILCKOM,
TBOPYECKOU EATEIBHOCTH;



pa3BuTHE WHTEpeca K chepam mpodhecCHOHATHHOU ACITEIBHOCTH, CBI3aHHOU
¢ GU3HKOIA.

B coorBerctBun ¢ tpeboBanmsimu DPI'OC COO yriayOnéHHBIA YpOBEHB
u3yueHus: yueOHoro nmnpeaMera «®Pus3ukay Ha YpOBHE CpeaHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYyYaloIMMHUCS, [UIAHUPYIOIIMMHU TPOJOJKEHUE
00pa3oBaHMs MO CMEUATBLHOCTIM (QU3UKO-TEXHUYECKOTO MPOQHIIS.

Ha u3yuenne dusuku (yriayOnEHHBIN ypOBEHb) HA YPOBHE CPEIHETO OOIIETO
obpazoBanus orBoauTcst 340 yacoB: B 10 kmacce — 170 gacoB (5 yacoB B HENEIO),
B 11 kimacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraempiii B mporpamMme Mo (QuU3MKE IMepeyeHb JTa0OpaTOpPHBIX M
MPAKTUYECKUX paldOT SABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelacT BBIOOD
pPOBENCHUS JTA0OPATOPHBIX pPabOT U OMBITOB C YYETOM MHIUBHAYaTbHBIX
0COOCHHOCTEH 00yYarOIIMNXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblid MeTOA MO3HAHUS NPUPOIBI.

®duszuka — pyHIaMeHTalnbHasg HayKa o npupoje. HayuHsiii MeTo mo3HaHus U
METO/IbI UCCIICIOBaHUS (PU3UUECKUX SIBICHUM.

DOKCIEpUMEHT W TEOpHsl B MpoIriecce MOo3HaHus mpuponabl. Habmomenue u
IKCIIEPUMEHT B (hU3UKE.

CriocoObl  m3MepeHust (U3MUECKMX BEJIMYMH (AHAJOTrOBblE U LU(POBBIE
U3MEPUTETbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TaATUUKOBBIEC CUCTEMBI).

[TorpemHocT  u3MepeHuid  (U3MYECKUX  BeJIWYMH  (a0contoTHass o
OTHOCHUTEIIbHASA).

MopenupoBanue (pU3NYECKUX SBIICHUNM W MPOILIECCOB (MaTepuabHas TOYKA,
abCoMIOTHO TBEPAOE TENO, HAealbHAs >KUAKOCTb, HJICANbHBIA Ta3, TOYECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, rpaHULBl €ro0 MPUMEHUMOCTU. Du3nueckas
TEOpHsl.

Pons u Mecrto ¢usuku B (GOpPMHUPOBAHUM COBPEMEHHOW HAay4YHOW KapTHHBI
MUpa, B IPAKTUYECKON JEATEIbHOCTH JIFOICH.

Yuenuueckuit sxkcnepumenm, nabopamopruie padomul, npaKmuKym.

WN3mepenue cwibl TOKa W HANPSOKEHUST B IEMUA MOCTOSHHOTO TOKa TMPH
MOMOIIIM aHAJIOTOBBIX U IU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ mu(ppoBo nabopartopueit o ¢usuke. [Ipumepsr u3mepeHus
(bu3HYEeCKUX BEJIIMYUH TP MOMOIIM KOMITBIOTEPHBIX JaTYUKOB.

Paznen 2. Mexanuka.

Tema 1. Kunemamuka.

Mexannueckoe ABUKeHHE. OTHOCHUTEIBHOCTh MEXAaHUYECKOTO JBUKEHHSI.
Cucrema oTcuéra.

[Ipsimast m oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MarepuaibHOW TOYKH, €r0 MPOECKIIMU Ha OCHU CHUCTEMBI
KoopauHat. Tpaekropus.

[Tepemernienne, CKOpOCTh (CpenHsiE CKOPOCTh, MIHOBEHHAs CKOpPOCTb) W
YCKOPEHUE MaTepuaJbHOW TOUYKH, UX MPOEKIUMHU HAa OCH CUCTEMbl KOOPJHHAT.
CrnoxeHue nepeMeIIeHnil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPAMOJIMHEUHOE JBUKEHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEPUAIbHON TOUYKU OT BPEMEHHU U UX
rpaduKy.

CBoOonHoe majeHue. YckopeHue cBOOOAHOro mnaaeHus. JIBuxeHue Tena,
OpOIIEHHOT0 TOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHUSI MaTepUaIbHON TOUKU OT BPEMEHU U UX TPAPUKH.



KpuBosnmHenHoe  nBWKEHWE. J[BHKEHHE  MATEpHAIIBHOW  TOYKH IO
OKPY>KHOCTH. YTJOBas W JIMHEWHas CKopocTh. [lepuon m wactora oOpaieHus.
[lenTpocTpeMuTeabHoe (HOPMaIbHOE), KacaTelbHOE (TAHT€HLIUAIBLHOE) U TMOJHOE
YCKOpPEHHUE MaTEpUATbHOU TOUKH.

TexHuueckrue YCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHL: CIIUIOMETD,
JIBWKCHUE CHApsOB, LENHbIE, MIECTEpPEHYATHIE W PEMEHHBIE NEpeAayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopenb cucTteMbl OTCUETA, WILTIOCTPALUS KMHEMATHUYECKUX XAPAKTEPUCTUK
JBUKEHUS.

CriocoObI MCClIeTIOBAaHUS IBUKEHUN.

Mnnroctpanys npenesbHoro nepexoia 1 UsMEpeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3zoBanue IBUKEHUMN C UCIIOJIB30BAaHUEM MEXAaHU3MOB.

[TameHue Tes B BO3AyX€E U B pa3peKEHHOM ITPOCTPAHCTBE.

HaGnronenue nBukeHus Tena, OpPOMIEHHOrO MOJ YIJIOM K TOPHU3OHTY U
TOPU30HTAJIBHO.

Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHuEe yIIIOBOM CKOPOCTH B PEIYKTOPE.

CpaBHeHME TyTEW, TPACKTOPUN, CKOPOCTEH IBMXKEHHUS OJIHOTO U TOTO XK€
TeJla B pa3HbIX CUCTEMAaX OTCUYETA.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMUKym.

N3yueHre HEpaBHOMEPHOTO ABUKEHHS C LEIbIO ONPEIEIECHUS] MTHOBEHHOM
CKOpOCTH.

N3mepenne yCcKOpeHus IpU NPSIMOJIMHENHOM PABHOYCKOPEHHOM JIBHMKECHHUH
10 HAKJIOHHOM TIOCKOCTH.

HccenenoBanne 3aBUCMMOCTH IIyTM OT BPEMEHM IIPH PAaBHOYCKOPEHHOM
JBH)KCHUU.

HU3mepenue  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHJIOBaHO
UCTIOJIb30BaHUE IUPPOBOI Taboparopun).

W3yuyenue nBWXEHHS Tena, OpOIIEHHOro Topu3oHTanbHO. [IpoBepka
TUIOTE3bl O MPSAMOKM NPONOPUHOHAIBHONW 3aBUCUMOCTH MEXKIY HAIbHOCTBIO
IIOJIETA U HAYAJIbHOM CKOPOCTHIO TENA.

MN3yueHne IBHKEHHUS Tella IO OKPYKHOCTHM C ITOCTOSSHHOM MO MOAYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCHMOCTH NEpHUOAa OOpallleHUs KOHUYECKOro MasiTHUKA
OT €r0 apaMeTpOB.

Tema 2. lunamuxa.



[lepBbiii 3akoH HprotoHa. HMuepumanbsHbeie cucteMsl oTcuéra. IIpmHnmn
oTHocuTenpHOCTH ['anmunes. HenHepuumanbHbele CUCTEMBI OTCUETa (ONpENEIEHUE,
MIPUMEDBHI).

Macca Tena. Cuna. [IpuHIun cynepno3uiuu Cull.

Bropoii 3akoH HproTOHA 111 MaTepraibHON TOYKH.

Tperuit 3axkoH HproTOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOIO TATOTEHUS. OKBHUBAJIECHTHOCTh T'PABUTALUOHHOW H
WHEPTHOM MaccChl.

Cuna TAXKeCTH. 3aBUCUMOCTh YCKOPEHHSI CBOOOJHOTO MAaJEHHUS OT BBICOTHI
HaJ T[IOBEPXHOCTBHIO IUIAHETBI M OT Treorpaduueckoil mupothl. J[BuxkeHue
HeOECHBIX TeJ U UX cIyTHUKOB. 3akoHbl Keriepa. [lepBas kocMudeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Ttema. Bec tenma, nBuXKyiierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe tpenue. Cuila TpEHUS CKOJBXEHUS M CUJIa TPEHUSA
nokos. Koadpduuument tpenus. Cuna CONpOTHBICHHS MPH JBWKEHUU Tela B
KUJKOCTH WIIN rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTEJIBHOTO JABUKEHHUS.

Hasnenue. I'mapocratuueckoe nasinenue. Cuna Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MNPOLECCHI: MOAIIMITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

Habnronenue ABuXKeHUS Tell B MHEPLUAIbHBIX U HEMHEPLHUAIbHBIX CUCTEMAaX
OTCYETA.

IIpuHIUIT OTHOCUTEIBHOCTH.

Kauenne aByX HWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHUEM OTHOCHUTEJIBHO HEMHEPLIUAIIbHON CUCTEMBI OTCYETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MPHIOKEHHBIX K Tely CUI C
IIPOU3BEJACHUEM MACCHI TEJIa HA €T0 YCKOPEHUE B MHEPLIMAIIBHOM CUCTEME OTCUETA.

PaBeHCTBO chJil, BOSHUKAIOUIUX B PE3YJIbTATE B3aUMOCHCTBUS TEI.

N3Mepenune Macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U NaJCHUU.

[leHTpoOEeKHBIE MEXaHU3MBI.

CpaBHEHUME CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomut, npaxmuKym.

W3mepenne paBHOJEHCTBYIOMIEH CUJI TP JABMKCHUHN OpyCKa MO HAKJIOHHOMN
IIJIOCKOCTH.

[TpoBepka rumoTe3bl O HE3aBUCUMOCTH BpPEMEHM JBUXKEHHUS Opycka IO
HAKJIOHHOM IIJIOCKOCTH HA 33JJaHHOE PACCTOSTHHUE OT €ro MACCHI.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3MHOBOM 00pa3siie, OT uX Jehopmaruu.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKUHYTON 4Yepes
JErkuii OJIOK.

N3mepenue koddduiiieHTa TPEHUs MO BEJIUYMHE YIJIOBOro KoddduimeHta
3aBUCUMOCTH Fp(N).

HccnenoBanne nBrxeHHs: OpycKa MO HAKIOHHOMW IJIOCKOCTH C MEPEMEHHBIM
Kod(ppUIIUEHTOM TpEHHUS.

W3yueHne nBUKEHUS IPy3a HA BaJly C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AbGcomotHo TBEpHoe Tenmo. IlocTymarenbHOe W BpallaTelIbHOE JIBHKCHHUE
TBEPAOro Tena. MOMEHT CHIIBI OTHOCUTENIBHO OCH BpaimieHus. [liedo cuibl.
CrnoxeHue cuil, IPUIOKEHHBIX K TBEpAOMY Teny. LIeHTp TskecTu Tena.

VYcnoBus paBHOBECHs TBEPAOTO TeENA.

YcroitunBoe, HeyCTOMUNBOE, O€3pa3TMIHOE PABHOBECHE.

TexHuueckne yCTPOMCTBA M TEXHOJIOTHUYECKUE IPOLECCH: KPOHIITEHH,
CTPOUTENBHBIN KpaH, PEIIETYATHIE KOHCTPYKIHUU.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bune! paBHOBeCHS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanne yCJIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOUIETO OCh
BpaLICHUS.

KoHcTpynpoBaHne KPOHIITEWHOB U PACYET CHII yIPYTOCTH.

N3ydyenne ycTOMYMBOCTH TBEPAOIO TEJIA, UMEIOLIErO IJIOMIAAb ONIOPHI.

Tema 4. 3akonvl coxpanenus @ mexaHuke.

NMiynbec MaTepuanbHOM TOUYKH, CHCTEMBI MaTEpUaIbHbIX TOUeK. L{eHTp mMacc
CHUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBM)KEHUHU LIEHTPa Macc.

NMnynbc CHITBI 1 N3MEHEHHUE UMITYJIbCA TeNa.

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBMXKEHUE.

MoMeHT umnynbca MarepuanbHOM TOuku. [IpencraBiieHMe O COXpaHEHUH
MOMEHTAa UMITYJIbCA B IIEHTPAJIBHBIX MOJISX.

PaGota cunpl HA MaJioM W Ha KOHEYHOM TiepeMmernneHuu. | paduueckoe
IPEICTaBIICHUE PAOOTHI CHIIBI.

MomHOCTb CHIIBL.

Kunernueckass sHeprusi MarepuaibHOW TOYkU. Teopema 00 H3MEHEHUHU
KMHETUYECKOW JHEPIUU MaTEpUaIbHON TOUKH.



[loTeHnnanbHBIE W HENOTEHUMANbHbIC CHIBL. lloTeHnmanbHas >Heprus.
[ToTennuanpHas sHeprus ynpyro nedopmMupoBaHHOU NpyKuHbI. [loTeHImanpHas
DHEPrus Tejla B OJHOPOJHOM TIpaBUTAlMOHHOM Imose. IloTeHuumansHas >HEprus
Teda B TPABUTALIMOHHOM TI0JI€ OJIHOPOJHOTO IIapa (BHYTpH U BHe miapa). Bropas
KOCMHMYECKAsi CKOPOCTh. TpeThsi KOCMHYECKAst CKOPOCTb.

CBs3p  pabOThl HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
DHEPIUU CUCTEMBI TeJl. 3aKOH COXPAHEHHSI MEXaHUYECKON IHEPIUU.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHue bepHyu i HWACATbHOM XKUAKOCTM KaK CJEICTBUE 3aKOHA
COXpPaHEHUS MEXaHUYECKOU SHEPTHH.

TexHu4yeckue yCTpOMCTBAa U TEXHOJIOTMYECKHUE IIPOLIECCHI: JBHIKECHHUE PAKET,
BOJOMET, KONEp, MNPYKUHHBIM MHUCTOJNET, TUPOCKON, (UIypHOE KaTaHUE Ha
KOHBKax.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktuBHOE nBUXEHUE.

M3MepeHre MOITHOCTH CHJIBI.

M3MeHeHne 3Hepruu Tella Mpu COBEPLIEHUU PAOOTHI.

B3auMmHbIe IIpeBpalieHus] KUHETUYECKONM M NOTEHLMAJIbHOW DHEPrUi IIpU
JNEMCTBUU Ha TEJIO CUJIBI TSHYKECTH U CHIIBI YIIPYTOCTH.

CoxpaHeHHe SHEpruu Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

N3mepenue nMmiysibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWIISI W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccnenoBanye COXpaHEHHsI UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

N3mepenne KUHETUYECKOW SHEPTUH TEJIa [0 TOPMO3HOMY IYTH.

CpaBHEHHE M3MEHEHUS! TOTEHIIMAJILHON 3HEPrUU MPYKUHBI ¢ PAOOTOM CHJIBI
TPEHUS.

Omnpenenenne paOOTbl CHIIBI TPEHUS IPHU JBUKEHUU Tejla MO HAKIOHHOU
IIJIOCKOCTH.

Pasznes 3. MousiekyasipHas pu3UKa 1 TEPMOAUHAMMKA.

Tema 1. Ocro6bl MONEKYNAPHO-KUHEMUUECKOT meopuu.

OCHOBHbBIE TMOJOXKEHUSI MOJIEKYIsipHO-KHHeTHUeckol Teopun (MKT), wux
onbiITHOe oOocHoBaHue. Juddys3us. bpoyHoBckoe nBuxkeHHe. XapakTep
JBWKEHUS M B3aMMOJCHCTBUS YACTHUI BelleCcTBA. Monenn CTpOEHHsS TIa3oB,
KUIAKOCTEH U TBEPABIX TE€N M OOBSICHEHHE CBOWCTB BEIECTBA HA OCHOBE ATHX



mozeneid. Macca u  pasmepsl Mosekyn (aromoB). KoimuecTBo BemiecTsa.
[Toctosinaast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ m3Mepenus. I[llkama
temneparyp Llenbcus.

Mopenbs uieanbHOro ra3a B MOJIEKYJIIPHO-KMHETUYECKOW TEOPUHU: YACTHULBI
rasza JIBM)KYTCSl XaOTHYECKH U HE B3aUMOJEHUCTBYIOT APYT C APYTOM.

['a3zoBeie 3akoHbl. YpaBHeHue MenneneeBa—Knaneiipona. AOconoTHas
temriepatypa (mkana remneparyp KenbBuna). 3akon Jlanbrona. M3ompornecchl B
UJeaIbHOM Tra3e C I[IOCTOSIHHbIM KOJMYECTBOM BemlecTBa. ['paduueckoe
IPEICTAaBICHUE U30IIPOIIECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b  MeXIy JaBJIE€HUEM M CpeAHEHd  KUHETUYECKOW  JHepruei
IOCTYIIATEJIBbHOTO TEIUIOBOTO JBHJKEHHSI MOJIEKYJI HJIEAJBHOIO ras3a (OCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUYECKON TEOPUH HI€aTLHOTO Ta3a).

CBs13b a0COJIIOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpPEeIHEM
KMHETUYECKOW DHEPrUeH MOCTYyNaTEIbHOIO TEIUIOBOIO IBMKEHUS €€ YACTHIL.

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

Jemoncmpayuu.

Mopenu 1BUKEHNS YaCTHL] BEIIECTBA.

Monenb OpOyHOBCKOTO JBUKEHUS.

Buneopoinuk ¢ 3anuceio peaibHOro OpoOyHOBCKOTO JIBHYKEHUSI.

Juddys3ust sxuakocTei.

Mogaens onbita llTepHa.

[IpuTsykeHre MOJIEKY!I.

Mogenu KpuCTaIIM4eCKUX PEETOK.

Habnronenue u ncciaeoBaHue U30MPOLIECCOB.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanne 1mpolecca YCTaHOBIIEHMS TEIUIOBOIO PABHOBECUS IPH
TEIJI000MEHE MEXKTY TOPSUYE U XOJIOAHOU BOJOM.

W3yyeHne H30TEpMUYECKOrO Ipolecca (PEKOMEHJOBAHO HCIOJIb30BAaHUE
1udpoBoii 1aboparopun).

N3yuyenune n30XOpHOro mnporecca.

N3yuyenue nzobapHoOro npoiecca.

[IpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennoevie mawiunul.

Tepmonunamuueckass (T[]) cucrema. 3amaHue BHENMIHUX YCJIOBUM IS
TEPMOJIMHAMHUYECKON CUCTEMbl. BHelHre u BHyTpeHHUEe napaMeTpsl. Ilapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBI KaK CPEIHHME 3HAYCHHsI BEIWYUH, ONHUCHIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano tepmoauHamukud. CaMONpoOW3BOJbHAS — pellaKcanus
TEPMOJNHAMHUYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOr0 raza B TEPMOJWHAMUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenaeneeBa—KiianeiipoHa M BbIpaXEHUE JJIsI BHYTPEHHEN JHEPTUH.
VYcnoBrs MPUMEHUMOCTH 3TOM MOJENN: HU3KAsl KOHUEHTpALWs YacCTHUL, BBICOKHE
TEMIIEPATyphl. BeIpakeHue Juisi BHYTPEHHEW dHEPTUU OJHOATOMHOTO MIEAIbHOIO
rasa.

KBa3zucraTnyeckue 1 HECTaTUYECKUE TPOLIECCHI.

DneMeHTapHas paboTa B TepMOoJuHaMuKe. Boruucienue padboTel 1o rpaguky
npouecca Ha pV-auarpaMmme.

Teronepenaua  kak  cnoco0 — W3MEHEHWST  BHYTPEHHEW  DHEpPruu
TEPMOJAMHAMMUYECKONH  cucTeMbl 0e3 coBepuieHus pabotel.  KouBekius,
TEIJIONPOBOIHOCTb, U3TyUYCHHE.

KonnuectBo Ttemnorel. TennoéMkocTh Tena. YaelbHas W MOJISIpHas
TEINIOEMKOCTH BENIECTBA. YpaBHeHHMe Maliepa. YaenbHas TeEIIoTa CropaHus
tornuBa. Pacuér konuuecTBa TemiuoThl mnpu Temonepenade. I[lonstue 00
annabaTHOM Tpolecce.

[lepBblli 3aKOH TepMOAMHAMHMKW. BHyTpeHHsAss odHeprus. KomnmuectBo
TEIJIOTBI W paboTa Kak Mepbl HW3MEHEHUS BHYTPEHHEH  »HEpruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoil 3ak0OH TEpMOJMHAMHMKH JUIsI PABHOBECHBIX ITPOLECCOB: 4Yepes
3aIaHHOE PAaBHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHCTEMBI IPOXOJUT
eAMHCTBEHHAs aguabarta. AOCOIIOTHAS TeMIiepaTypa.

Bropoii 3ak0oH TEpMOAMHAMHKHM JUII  HEPAaBHOBECHBIX  IPOLECCOB:
HEBO3MOJKHO IIEpeaTh TEIIOTY OT O0Jjiee X0JIOAHOro Teia K 6ojiee HarpeToMmy 0e3
komriencanuu (Knaysuyc). HeoGpatumocTh NpuUpOIHBIX MPOIIECCOB.

[Tpuniumnel geicTBUs TeraoBbix MamuH. KIT/I.

Makcumansnoe 3nauenue KII/. Hukn Kapno.

DKOJOTUYECKUE ACIIEKThl MCIIOJb30BAHUS TEIUIOBBIX JBUraTeieu. TeroBoe
3arpsA3HEHHUE OKPYIKAIOIIEH CPEBI.

TexHuyeckre yCTpOWCTBA M TEXHOJOTMYECKHUE IPOLIECCHI: XOJIOAUIbHUK,
KOHJUIMOHEp, NMU3EJbHBIA U KapOIOpaTOpHBIA ABUTATeNd, MHapoBas TypOuHa,
IIOJIyYEHHE CBEPXHU3KUX TEMIIEPATyp, YTWIM3aLUs «TEIUIOBBIX» OTXOIOB C
UCTIOJIb30BaHUEM TEIJIOBOTO HACOCA, YTUIIM3AIMS OMOOPTaHMYECKOTO TOILIINBA IS
BBIPA0OTKH «TEIIOBOI» U 3JIEKTPOIHEPTHH.

Hemoncmpayuu.

H3meHenune Temneparypsl pu aanadaTtuyeckoM pacIllupeHuu.

Bo3sngymnoe orauso.

CpaBHEHUE yENbHBIX TEINIOEMKOCTEN BELIECTB.



CnocoObl U3MEHEHUSI BHYTPEHHEH SHEPTUH.

HccnenoBanne anunabaTHOTO Iporiecca.

KoMnbroTepHble MOJIENHN TEMIOBBIX IBUTATENIEH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

N3mepenue yaenbHOU TENI0EMKOCTH.

HccnenoBanne nponecca OCThIBAaHUS BEIIECTBA.

HccnenoBanne anunabaTHOTO Iporiecca.

N3yueHne B3aMMOCBSA3M JHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS U
TeMIEPaTypbl KUNIEHUS KUJKOCTEH.

Tema 3. Acpecammniie cocmoanua eeuyecmea. Dazoevie nepexoowvl.

[TapooOpazoBanne u KoHacHcanusa. McmapeHue W KumneHue. Y eiabHas
TEIJI0Ta MapooOpa3oBaHUs.

HacellieHHbIE W HEHAChIIEHHbIE Mapbl. KauecTBeHHas 3aBUCHUMOCTD
IJIOTHOCTHU W JABJICHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, NX HE3aBUCUMOCTD
0T 00BhEMa HACKHIIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JaBICHUS
B JKMJIKOCTH.

BraxxnocTs Bo3yxa. AGCOIOTHASI U OTHOCUTEIIbHAS BIAXKHOCTb.

TBépnoe Teno. Kpucrainuyeckue u amopdubie Tesna. AHU30TPONUS CBOMCTB
kpuctauioB. [lmaBneHne W Kpuctaimuszauus. YJIelbHAsg TEIJIOTa IUIABJICHUS.
CyOnumarnus.

Jedopmanuu TBEpOTO Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarmii.

TemnoBoe pacmupeHue XUIAKOCTEH U TBEPABIX TeJ, 00bEMHOE M JTUHEHHOE
pacmmpenre. AHTAPMOHU3M TETUIOBBIX KOJICOAHWI YaCTHI] BEMIECTBA KaK MIPHUYMHA
TEIJIOBOT'O paclIMpeHus Tell (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprun B (Pa3oBbIX MEPEXoaax.

VYpaBHeHue TerioBoro OajgaHca.

[ToBepxHocTHOE HaTsKeHHE. KOA(DPUIMEHT MOBEPXHOCTHOTO HATSXKEHHS.
Kanunnsipusie saBnenus. /J[aBaeHne noa UCKPUBIEHHONW MMOBEPXHOCTHIO )KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckre yCTpOWCTBA Y TEXHOJOTMYECKHUE TPOLECCHL:  KUAKUE
KPUCTaJIbl, COBPEMEHHBIE MATEPHUATIBI.

Jemoncmpayuu.

TennoBoe pacmnpeHue.

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenue. Kunenve npu noHW>KEHHOM J1aBJICHUU.

N3Mepenue Cuiibl MOBEPXHOCTHOTO HATSKEHUS.

OMNBITH ¢ MBUTBHBIMU TNIEHKAMH.

CmaunBaHue.



KanunnsipHsie siBICHUS.

Moenn HEHbIOTOHOBCKOM JKUJIKOCTH.

CriocoObl U3MepEeHHUs BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEILIECTBA.

Bunel nepopmanuii.

Habnronenue mansix nedopmariuii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCIaPEHUS KUJIKOCTEM.

HN3mepenne yaenbHOU TEIJIOTHI IUIABJICHUS JIbA.

M3ydeHne CBOMCTB HACBIIICHHBIX IIAPOB.

H3mepenne abCOMIOTHOM BIIAKHOCTH BO3JyXa W OILIEHKAa MacChl MapoB B
IIOMELIECHUH.

N3mepenue kodppuimenTa NOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenne moayns FOHra.

HccnenoBanne 3aBUCUMOCTH JAeQopMailii  Pe3UHOBOrO  oOpas3ma ot
IIPUJIOKEHHOU K HEMY CHUJIBI.

Paznen 4. JaekTpoauHaMuKa.

Tema 1. Inekmpuueckoe none.

OneKTpu3aums Ten U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apsa. /IBa Buaa
INEKTPUYECKUX 3apsifaoB. [IpOBOAHWKHW, JUAIEKTPUKM U MHOJYNPOBOJHUKH.
DJIeMEHTapHBIN 3JIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHHUs SJIEKTPUUYECKOTO
3apsaa.

B3aumoperictBue 3apsanoB. Toueunsie 3apsabl. 3akoH KylioHa.

Diektpuueckoe nojie. Ero gericreue Ha 3JIEKTPUYECKHUE 3APSIIbL.

Hampsok€aHocTh  amekTpuueckoro  moiyig.  [IpoOuenid  3apsn.  Jlunum
HANPsHKEHHOCTH 3JIEKTPUUECKOro NoJisl. OHOPOAHOE AIEKTPUYECKOE TTOJIE.

[loTeHUHAIBHOCTh 3JIEKTPOCTATHYECKOTO TMOJs. Pa3HOCTh MOTEHIMANOB H
HanpsbkeHue. [loTeHnumanbHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHnMan AMeKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IIOJISA U PAa3HOCTH
NOTEHUUAJIOB [JI1 3JIEKTPOCTATUYECKOrO0 ToJig (KaKk OJHOPOJHOTO, TaK U
HEOJIHOPOJIHOTO).

[IpyHIMT CYyNIEPIIO3ULNN SIEKTPUUECKUX TIOJIEH.

[Tone Toueunoro 3apsna. Ilosme paBHOMepHO 3apsbkeHHOUM cdepnl. [lose
PaBHOMEPHO 3apsHKEHHOT0 Mo 00bEMy Iapa. Ilosme paBHOMEpPHO 3apsHKEHHOU
OecKOHEUYHOW TUIOCKOCTU. KapTuHBl JUMHUN HANpsH>KEHHOCTH OSTUX TOJEH |
HKBUIIOTEHIUAIBHBIX TOBEPXHOCTEM.

[IpOBOAHUKH B JIIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSIOB.

JnamexTpuku B ANEKTPOCTATUYECKOM ToJIE. Jlnanexkrpryueckas
IIPOHUIIAEMOCTD BEIIECTBA.



Konzencarop. DIEKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh IIOCKOTO
KOHJIEHCATOpa.

[TapannenbHOE coeTMHEHUE KOHIeHCaTOpoB. [locnenoBaTrenpsHOe cCOeqUHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOr0 KOHJAEHCAaTopa.

JIBr>KeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUECKOM ITOJIE.

TexHnueckne yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: 3JIEKTPOCKOI,
AIIEKTPOMETP, DJIEKTPOCTaTHUECKasi 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIeHCaTophl, reneparop Ban ne I'paada.

Hemoncmpauuu.

YCTpOUCTBO U MPUHLHUII IEUCTBUS 3JIEKTPOMETPA.

DIEKTpUUECKOE MOJIE 3aPSAKEHHBIX IIAPUKOB.

DIIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mogens anekTpoctatudeckoro reneparopa (Bau ne ['paada).

[IpOBOTHUKH B AIEKTPUYECKOM ITOJIE.

DnekTpocTraTuueckas 3aluTa.

YCTpOUCTBO U IEMCTBUE KOHAEHCATOPA IOCTOSHHOW U IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb  DJIEKTPOEMKOCTH IIOCKOrO0 KOHZEHCAaTopa OT IUIOIIAIH
IJIACTHH, PACCTOSHUS MEXAY HUMH U IUAJIEKTPUUYECKON NPOHUIIAEMOCTH.

DHeprus dJIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOopa.

3apsiiKa U pa3psika KOHJIEHCATOpa YEPE3 PEe3UCTOp.

Yuenuueckuit skcnepumenm, nabopamopnwie padomul, npaKmuKym.

OneHkKa cui B3auMOJENCTBUS 3apSyKEHHBIX TEII.

HaGnronenue npeBpallieHus 3HEPrUu 3apsSyKEHHOTO KOHJEHCATOpa B SHEPTIUIO
V3JIy4YCHUS CBETOANO/A.

N3ydyenne npoTeKkaHus TOKa B LIENHN, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH NOTEHIMAJIOB (HampsKEHUs ) npu
MIOCJIEI0OBATENBHOM COEAMHEHNN KOHIEHCATOPOB.

HccenenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. ITocmosanubwlil I1eKMpUecKuil Mok.

Cuiia Toka. IIocTOAHHBIN TOK.

VYcnoBus CynieCTBOBaHUSL MOCTOSIHHOTO JJIEKTPUYECKOrO0 TOKA. MCTOYHMKH
toka. Hanpsokenue U u O/1C €.

3akoH Oma i1 y4acTKa Lenu.

DIEeKTpUIECKOe COIIPOTHUBIICHUE. 3aBUCHUMOCTh CONPOTUBJICHUS
OJIHOPOAHOTO MPOBOJHHUKA OT €ro JUIMHBI M IUIOHIAJAN IONEPEYHOTO CEYECHUS.
VY enpHOE CONPOTHUBIIEHUE BEILIECTBA.

[locnenoBaTenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHHUE NPOBOJHUKOB.
Pacuér pa3BeTBn€nHbIX nekTpuueckux mneneit. [Ipasuna Kupxroda.



Pabora snexrpuueckoro Toka. 3akoH [xoyns—Jlenna.

MOIIHOCTE 3JIEKTPUYECKOro TOKa. TerioBas MOILNHOCTb, BbIAEIseMas Ha
pe3ucrope.

DOJIC um BHYTpEHHEE COIPOTHUBICHHME HCTOYHMKA TOKa. 3akoH Oma g
MOJIHOM  (3aMKHYTOM) DJIGKTPUYECKOM Ienu. MOIIHOCTh HMCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonzeHncaTop B ienu nOCTOSIHHOTO TOKA.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTHYECKHME IPOLIECCHI: aMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK DIIEKTPUYECKOU IHEPTUU.

Hemoncmpauuu.

W3mepeHne cuiibl TOKA U HaIIPSIKEHUS.

HccnenoBanue 3aBUCUMOCTH CWJIBI TOKAa OT HANPSDKEHHs I PE3UCTOpa,
JIaMITbl HAKAJIMBAHUS U CBETOAMO/A.

3aBUCUMOCTbh COIPOTHUBJICHUS] UMUIUHAPUYECKUX MPOBOJHUKOB OT JUIMHBI,
IJIOIIAIH TTOTIEPEYHOI0 CEUYEHMS M MaTepHraa.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKAa OT COITPOTHUBIICHUSI IPHU MIOCTOSTHHOM
HaIPSKEHUH.

[Ipsimoe nzmepenne DJIC. KopoTkoe 3amMbIkaHHE TAIIBBAHUYECKOTO 2JIEMEHTA
Y OIIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

CriocoObl coeTMHEHNs UCTOYHUKOB Toka, DJIC GaTtapeii.

HccnenoBanue pa3sHOCTH MOTEHIMATIOB MEXY IOJIFOCAMU MCTOYHHMKA TOKA
OT CWJIbI TOKA B LIEIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HccenenoBanne cMENIAaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenne yaenbHoro COnpoTUBIEHUS IIPOBOJHUKOB.

HccnenoBanue 3aBUCHUMOCTU CHJIbI TOKA OT HANpPSDKEHUS U JIAMIIBI
HaKaJIMBaHUS.

YBenuueHue npejesia u3MepeHus amnepmerpa (BoJabTMEeTpa).

N3mepenne D/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS NCTOYHUKA TOKA.

Hccnenosanue 3aBucuMoctd DJ[C ragpBaHMYECKOrO 3JEMEHTA OT BPEMEHU
P KOPOTKOM 3aMBbIKaHHH.

HccenenoBanne pazHOCTH MOTEHIMAIOB MEXAY MOJIOCAMHA MCTOYHHMKA TOKA
OT CWJIBI TOKA B LIEIH.

HccenenoBanne 3aBUCUMOCTH MOJIE3HOM MOIIHOCTHA MCTOYHUKA TOKA OT CHUJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuunsix cpeoax.

DJIEKTpUYECKass MPOBOAUMMOCTh  PA3JUYHBIX  BELIECTB.  JJIEKTPOHHAA
IPOBOJUMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTbH COINPOTHBIICHHS METAJJIOB OT
TemIiiepaTypbl. CBEpXIPOBOAUMOCTb.



DJIEKTPUYECKHUN TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKHY. CobcTBeHHas u IIPUMECHAs IIPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—n-nepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUA TOK B JJIEKTPOIUTAX. DJIEKTPOJIUTHYECKAs TUCCOLAALIMS.
DnekTponus. 3akoHbl Dapanes 11 AAEKTPOIIN3a.

DJIEKTpUYECKUM TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSITEIbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENBHOTO paspsaa. Monnus. [Lnazma.

TexHuyeckre ycTpoWCTBA M NPAKTUYECKOE IPUMEHEHHUE: Tra3opas3psiaHble
JaMIbl, 3JIEKTPOHHO-NTyuyeBass TpyOKa, MOJyIPOBOJHUKOBBIE TMPUOOPHL: TUOM,
TpPaH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paPUHUPOBAHUE MEMH,
BBITIJIABKA AJTIOMUHUS, 3JIEKTPOHHAsE MUKPOCKOIIHSI.

Hemoncmpayuu.

3aBUCHUMOCTh CONPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB IEKTPOITUTOB.

3akoHsb! ekTposnsa Papazes.

HckpoBou pa3psi ¥ MPOBOJAUMOCTD BO31yXa.

CpaBHEHUE TPOBOAUMOCTH METAIIJIOB U MOJIYTIPOBOJHUKOB.

OIHOCTOPOHHSSI TPOBOJAUMOCTD IHOJIA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomut, npaxmuKym.

HaOnronenue snexTpoiinza.

W3mepenue 3apsiaa OTHOBAJIEHTHOIO HOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOPE3ZUCTOpPA  OT
TEMIIEPATYPHI.

CHsTHE BOIBT-aMIIEPHOM XapaKTEPUCTUKHU JUOAA.

DU3NYEeCKUI TPAKTUKYM.

CriocoObl n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIMYMH.
OneHka rpaHmil MOrperHOCTeN.

[IpoBeneHre  KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
bu3nUecKkuX BEJIMYMH, NPOBEpPKA MPEAJIOKEHHBIX TUIoTe3 (BbIOOp H3 padorT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pasleiax «YUYEHHYECKHH  OIKCIEPUMEHT,
JabopaTopHbIe pabOThI, TPAKTUKYM).

Me:xxnpeaMeTHbIE CBSI3H.

N3yuenne kypca ¢usuku yrayonéanoro ypoBHs B 10 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIbHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mescnpeomemmnsie nonamus, C6A3aHHbBIE C USYUEHUEM MEMOO006 HAYUHO20
nO3HaHuA: SIBICHUE, HAY4YHBIM (akT, TWmore3a, (PuU3MyYeckas BEJIMYMHA, 3aKOH,



TEOpUsi, HaAOJIIOJICHUE, DSKCIIEPUMEHT, MOJCIUPOBAHUE, MOJENlb, H3MEpPEHHUE,
MOTPENTHOCTU U3MEPEHHM, U3MEPHUTENIbHBIE TPUOOPHI, ITUppoBas Jadboparopusi.

Mamemamuka: pelieHUEe CHUCTEMbl ypaBHeHWH. JIuHeiHas QyHKIus,
napabona, runepbona, ux rpapuku u cBoiicrBa. TpuroHomerpuyeckue PpyHKIUU:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophs! 1 X MPOEKIIMU HA OCU KOOPJIMHAT, CIIOKEHHUE BEKTOPOB.

buonozusa: mexannueckoe JABUKEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEMJI000MEH JKHUBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKpYKaroUIeH Cpelbl,
yTUIU3alUsl OWOOPraHMYECKOTO TOIUIMBA JUIS BBIPAOOTKH «TEIUIOBOW» W
AIIEKTPOIHEPT UM, MIOBEPXHOCTHOE HATSHKEHUE U KAIWJUISIPHBIC SIBICHUS B IPUPOJIE,
AIEKTPUUYECKUE SIBJICHUS B KUBOU MPUPOJIE.

Xumusa: NHUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB U MOJIEKYI,
MOJIb BEIIECTBa, MOJISIpHAs Macca, IMOJIy4YeHHE HaHOMATEPHAJIOB, TEIJIOBbIE
CBOMCTBA TBEPJBIX TEJ, KUIKOCTEH U Ta30B, KUIKUE KPUCTAIIIBI, dJIEKTPUUECCKUE
CBOMCTBA METAJIOB, SJIEKTPOJIUTHYECKAS TUCCOLMAIINS, TaJbBAaHUKA, JIICKTPOHHAs
MUKPOCKOTIHS.

TI'eocpagpua: BnaxxHocTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonozcua: npeoOpazoBaHUe JBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CYXOro U IKUJKOTO TPEHUS B TEXHUKE, CTaTUYECKHE KOHCTPYKIIHUU
(KpOHIITEIH, pemeéTyaTble KOHCTPYKIMU), UCIOJIb30BAHUE 3aKOHOB COXPAHEHUS
MEXaHUKU B TEXHUKE (TMPOCKON, BOJOMET U APYTHUE), NABUTATEb BHYTPEHHETO
cropanusi, mapoasi TypOrHa, OBITOBOM XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU
MOJIy4YEHUs] COBPEMEHHBIX MATEpHUAJIOB, B TOM YKCJIE HAHOMATEPHUAIIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATHUYECKAas 3alllUTa, 3a3€MJICHHE 3JIEKTPONPUOOPOB,
ra3opa3psiIHbIE JIAMITBI, TTOTYIIPOBOHUKOBBIE TPUOOPHI, TaIbBAHUKA.

11 KIIACC

Paznen 4. JaekTpoguHaMuKa.

Tema 4. Macnummnoe no.e.

B3auMogelicTBHE TOCTOSIHHBIX MAarHMTOB W MNPOBOAHUKOB C  TOKOM.
MarautHoe mnone. Bexkrop MarauTHOM uHAYKUMH. I[IpuHomMn cynepro3uuuu
MArHUTHBIX NOJIEH. JINHUM MarHUTHOW WHIYKIIHH.

MarnutHoe 1oJie NMPOBOJHUKA C TOKOM (TIPSMOIO MPOBOJHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cnita AMmnepa, €€ HanpaBJIE€HUE U MOYJIb.

Cuina Jlopenna, e€ HanpaBjieHUE U MOJYJIb. [[BUKEHHE 3apsiKEHHOW YacTHUIIbI
B OJTHOPOJITHOM MarHuTHOM IMoJje. Pa6oTa cuiel Jlopenna.

MarnauTHoe 11os€e B BeuiectBe. PeppoMarHeTuky, napa- u JUaMarHeTHKH.



TexHuueckue YCTpOﬁCTBa U TCXHOJOIMYCCKHC IPOLCCChI: IPUMCHCHUC

MTOCTOSTHHBIX MAarHuTOB, 3JIEKTPOMAarHuTOB, TEeCTEP-MYJIbTUMETD,
AIIEKTPOABUTATEDL SIKOOH, YCKOPHUTEIIH dJIEMEHTAPHBIX YaCTHII.
Jlemoncmpayuu.

Kaptuna  nuHWMA  WMHAYKOMM ~ MarHATHOIO  IIOJISL  IOJIOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

Kaptuna JIMHMI MarHUTHOM MHIYKIUH TI0JIsL NIMHHOTO IPSIMOTO ITPOBOAHUKA
Y 3AMKHYTOI'O KOJIBIIEBOT'O IPOBOJHUKA, KATYIIKH C TOKOM.

B3aumopenictere 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIoOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

Habnronenue nBUKEHUS IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuHUMO NEHUCTBUS ANEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOANEKTPUYECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

HccenenoBanre MarHuTHOTO I10JIS1 TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB PeppOMarHeTUKOB.

HccnenoBanne 1eMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

N3mepenue cuibl Amiepa.

N3ydeHne 3aBUCUMOCTH CUJIbI AMIIEpa OT CHIIBI TOKA.

OmnpeneneHne MarHUTHOW MHIYKIIMHA Ha OCHOBE U3MEPEHUS CUIIBI AMITEpa.

Tema 5. Inekmpomacnumnan UHOYKYUAL.

SIBiieHuEe DJIEKTPOMArHUTHOM MHAYKUMH. IlOTOK BexkTOopa MarHUTHOM
uHaykmuu. OJIC mHayknmu. 3akOH JJIEKTpOMAarHMTHOM MHAaykiuu Papanes.
Buxpesoe anekrpuueckoe nozie. Toku Oyko.

S/1C mHAYKUMU B NPOBOJHUKE, ABMXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
noJie.

IIpaBuno Jlenua.

NunyktuBHOCTh. KaTymika HMHAYKTMBHOCTM B LENM IOCTOSHHOIO TOKAa.
Asnenne camonnaykuuu. IJ1C caMOUMHIYKIUU.

DHeprusi MAarHUTHOTO TOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHu4yeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLIECCH: MHAYKLIMOHHAA
II€4Yb, COJICHOMU/, 3aIIUTa OT JIEKTPU3ALNU TEJ MPU ABUKEHUHA B MAarHUTHOM I0JIE
3eMIIH.

Hemoncmpayuu.

HaGntonenue siBiaeHUs 3JIEKTPOMAarHUTHOM UH]TyKLIUH.

HccnenoBanne 3aBucumoct OJIC MHAYKIMM OT CKOPOCTH HW3MEHEHUS
MarHuTHOIO IMOTOKa.



[IpaBuiio Jlenna.

[TameHnne MarauTa B aJlOMUHHAEBOM (MEIHON) TpyOe.

SIBneHne cCaMOMHAYKIHUU.

HccnenoBanne 3aBucumoctd I/]C caMOMHAYKIMU OT CKOPOCTU MU3MEHEHUS
CHUJIBI TOKA B IETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

HccnenoBanue sIBIECHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Onpenenenne MHIYKIMU BUXPEBOIO MATHUTHOTO TOJIA.

HccnenoBanue siBIEHUSI CAMOUHTYKIIUH.

COopka MOJIeu JIEKTPOMArHuTHOTO FeHepaTopa.

Pa3nea 5. Kosie0anus v BOJIHEBI.

Tema 1. Mexanuueckue Koiedanus.

KonebarensHast cucrema. CBOOOIHBIE KOJICOAHUS.

["apmonnueckue kosnebanusi. Kunemarndeckoe M JTUHAMUYECKOE OIUCAHUE.
DHEpreTUYecKoe ONMHMCAHME (3aKOH COXPAHEHMSI MEXaHUYECKON sHepruu). BriBoa
JTUHAMUYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJEOaHU M3 UX DHEPreTUYECKOTO U
KMHEMATUYECKOTO OTTUCAHUS.

Ammumntyna u ¢daza kosjebanuid. CBs3b aMIUTUTYAbl KOJIEOAHUM HMCXOHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHM €€ CKOPOCTH U YCKOPEHUS.

[lepmon m dacrora koneOanwmii. [lepwom mambix CBOOOIHBIX KoJieOaHUM
MaTeMaTU4ecKoro MastHuka. llepuoa cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasTHHUKA.

[Tonsitue o 3aryxatouux kosneOanusx. BeiHyx)aeHHble KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BnusHue 3aTyXxaHuss Ha BHJ PE30HAHCHOM KpPHBOW.
ABTOKONIEOaHUSI.

TexHU4YecKre yCTpOMCTBA U TEXHOJOTMYECKUE MPOLIECChl: METPOHOM, Yachl,
Kauesu, My3bIKaJIbHbIe HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuck K0Jie0aTeIbHOTO IBUKEHUS.

HabGmronenne He3aBUCUMOCTH TIEPHOJIa MAJIBIX KOJIEOaHUH Tpy3a HA HUTH OT
aMILTUTYBI.

HccnenoBanue 3aTyXxaromux KojaeOaHuidi U 3aBUCUMOCTH TIEpro/ia CBOOOTHBIX
KOJI€0aHHUI OT COMPOTUBIICHUS.

Hccnenoanue KkojieOaHUM TIpy3a Ha MACCHUBHOM MpYXHHE C LEJbIO
dbopMupoBaHus MPEACTABICHUN 00 MACATbHON MOIENN PYKUHHOTO MasTHUKA.

3aK0H COXpAaHEHMs PHEPTUU MPU KOJCOAHUSIX Ipy3a Ha MPYKUHE.

HccnenoBanue BEIHYKICHHBIX KOJICOAHUM.

Habntonenue pezonanca.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoaa CBOOOJHBIX KOJIEOAHMM HUTSHOIO M MPYKUHHOIO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUXKEHHUSA TeJia B X0JI€ KoJieOaHUil Ha yIpyroM MojBece.

N3ydeHne NBUKEHUS HUTSHOTO MAasITHUKA.

[IpeoOpa3zoBaHue SHEPTUU B IPY>KMHHOM MasiTHUKE.

Hccnenoanue yObIBaHUS aMIUTUTY/IbI 3aTyXaOINX KOJIEOaHUM.

HccnenoBanre BBIHYKICHHBIX KOJICOAHUN.

Tema 2. InekmpomazHumnuple Konedanus.

KonebarenpHbiit kKOHTYp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOJieOaHUSI B
uJealbHOM Koiie0aTenbHOM KOHType. ®Popmyna Tomcona. CBs3b aMILUIATYAbI
3apsija KOHJEHcaTopa ¢ aMIUIUTYA0M CHIIbI TOKa B KOJIe0aTEIbHOM KOHTYDE.

3aKOH COXpaHEHUs SHEPTUU B UI€aIbHOM K0J1e0aTeIbHOM KOHTYpE.

3aTtyxaronue AJIIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyX1€HHbBIE
3JIEKTPOMArHUTHBIE KOJIEOAHUS.

[lepemenHblii TOK. MOIIHOCTE NEPEMEHHOIO TOKAa. AMIUIMTYAHOE H
JeCcTByIOIee 3HAUYEHUWE CUJIBI TOKA W HANpSOKEHWs] MpH pasiuyHoi (dopme
3aBUCHUMOCTH MIEPEMEHHOI0 TOKA OT BPEMEHMU.

CuHycOnJIanbHbId NEPEMEHHBIA TOK. Pe3UCTOp, KOHIEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LENH CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3onanc HanpsixeHui.

Uneanbusiii  Tpancopmatop. IlpoumsBonctBo, mepegada u moTpebiaeHue
AIEKTPUYECKON SHEPTHUU.

OKOJIOTUYECKUE PHUCKU IMpU NPOU3BOACTBE INIEKTpodHEprun. KymnpTypa
VCIIOJIb30BaHUS YJIEKTPOIHEPTUM B IOBCETHEBHOM KU3HH.

TexHuueckre yCTpOMCTBA M TEXHOJOTHUYECKHUE IPOLIECCHL: DIIEKTPUUYECKUU
3BOHOK, I'€HEPATOp IIEPEMEHHOT0 TOKA, JUHUHU dJIEKTpOIIepesay.

Hemoncmpayuu.

CB0OOOIHBIE 3JIEKTPOMArHUTHbIE KOJICOaHUSI.

3aBHCHUMOCTb 4aCTOTHI CBOOOIHBIX KOJICOAHUH OT MHAYKTUBHOCTH B EMKOCTHU
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMArHUTHBIX KOJIEOAHMIA.

['enepaTop He3aTyXaroLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUM.

Mopenb 3JIEKTPOMarHuTHOTO FEHEPATOpPA.

BbIHYyX/1€HHbIE CUHYCOUIaIbHBIE KOJIEOaHUSI.

Pesucrop, Karymka MHAYKTUBHOCTH M KOHJIEHCATOP B LENHU IEPEMEHHOIO
TOKA.

Pe3onanc mnpu mocienoBaTeNbHOM COEIMHEHWU PE3UCTOPA, KaTyLIKH
VMHIYKTUBHOCTH ¥ KOHJIEHCATOPA.

Y CeTpoiicTBO M IPUHITUN ACUCTBUS TpaHchopmaTopa.



Mopens TMHUYM NEKTPONEPEAAYH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, npaKmuKym.

N3yuenue Tpancpopmaropa.

HccnenoBanre nepeMeHHOro TOKa 4Yepe3 MOCHIeNO0BAaTENbHO COEIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCca.

HccnenoBanue paboThl HICTOYHUKOB CBETA B LIETIH IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoOMazHUNIHbLE 60JIHbI.

MexaHuueckue BOJHBI, YCJIOBHS HUX pacnpoctpaHenus. llomepeunbie u
IpOJO0JIbHBIE BOJHBL. llepron, cKOpocTh pacnpocTpaHEHUsT W JJIMHA BOJIHBIL
CBoiicTBa MEXaHMUYECKHUX BOJH: OTpa)KeHHe, MpejoMJIeHHe, MHTephepeHUUs U
nudpaxiys.

3Byk. CxopocTb 3ByKa. ' poMKkoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPeIbl.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalus BEKTOPOB B 3JIEKTPOMArHUTHOU BOJIHE.

CpoiicTBa  JJIEKTPOMAarHUTHBIX ~ BOJH:  OTPaXXEHWE,  IIPEIIOMIICHUE,
noJispu3anus, uHTepdepeHuns u qudpakims.

[Ikana 351€eKTpOMarHUTHHIX BOJIH. [I[puMeHeHHe 3JIeKTpOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNeBUAEHUA. Paguonokanus.

DIIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEJIbI.

TexHHuecKrue YCTPOHMCTBA M MNPAKTUUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE
UHCTPYMEHTBI, pajap, paJuonpuéMHHUK, TEJIEBU30p, aHTEHHA, TesneoH, CBY-neus,
yJIBTPa3BYKOBasl JUArHOCTHUKA B TEXHUKE U MEIHUIIMHE.

Hemoncmpayuu.

OOpazoBaHu€E U paCIpPOCTPAHEHUE MTONEPEUYHBIX U ITPOIOJIbHBIX BOJIH.

Koneobmromeecs Te10 Kak MCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOaHU.

Habmronenue oTpakeHus U MPeIoMIICHHUS] MEXaHUUECKHUX BOJIH.

Habutonenue nnrepdepeHuny u Auppakiiuy MEXaHUYeCKUX BOJIH.

AKYCTUYECKHI PE30OHAHC.

CBolicTBa yiIbTpa3ByKa U €ro NpuMEHEHHE.

HaOnronenue cBsi3u I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYJIOH U
4acTOTON KoseOaHuM.

HccnenoBanue  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpa)keHHUE,
pesioMJIeHUe, Moaspu3anus, AudpaKuus, UHTepPepeHIus.

Oo6napyxeHue nHPPaKPaCHOTO U YIALTPAPUOICTOBOTO U3ITyICHHM.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomuol, npaKmuKym.



N3ydenne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydenne pacupocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsAsmMonHEHHOEe pacpOCTpaHEHUE CBETAa B OAHOPOAHOM cpene. JIyu csera.
ToYeUYHbBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne m300pakeHUi B
iockoM 3epkane. Chepudeckue 3epkana.

[Ipenomienue cBera. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHusi. OTHOCUTENIbHBIN MOKa3aTelb MpeaoMieHus. [IoCTOSHCTBO 4acTOThI
CBETAa U COOTHOIICHWE JUIMH BOJH MNPHU IEPEXO0JEe MOHOXPOMATHYECKOTO CBETA
yepes rpa”ully pasjena AByX ONTUUYECKUX CPel.

Xon nydeit B mpusme. [ucnepcusi cBera. CiOXHBIN cocTaB 0eloro cBera.
IIBer.

[TonHoe BHyTpeHHEe OoTpa)keHue. [IpenenbHblii yroa mojiHOro BHYTPEHHETO
OTpaXXEHHS.

CobOuparomue W pacceuBaronde JUH3BL. ToHKas JauH3a. DOOKyCcHOE
paccTosiHUE MW ONTHYECKash cuja TOHKOW JIMH3BL. 3aBUCHUMOCTH (POKYCHOTO
paccTosiHUST TOHKOM cepuuecKkoil JIMH3bI OT €€ T€OMETPUU M OTHOCHUTEIBHOTO
MOKA3aTeNs MPEIOMIICHUS.

dopMyiia TOHKOW JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

Xoa nyda, MPOLIECANIETO JMH3Y I0J MPOU3BOJBHBIM YIJIOM K €€ IJIaBHOU
ontudyecko ocu. IloctpoeHne wn300pakeHM TOUYKM W OTpe3ka NpsMON B
COOMPAIONTUX U PACCEUBAIONIUX JIMH33aX U UX CUCTEMAX.

OnTtuueckue npubopsl. Paspemaromas cocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuusi cBera. KorepeHTHblE HCTOYHHUKHU.
VYcnoBust HaOMOACHUS MAaKCUMYMOB M MHHUMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT [JIByX KOT€PEHTHBIX HCTOYHHMKOB. [Ipumepsl Knaccrueckux
UHTEPPEPEHITMOHHBIX CXEM.

Hudpakus cBera. JludpakimoHHas pemérka. YCIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCMMYMOB T@pHU NAJ€HHUM MOHOXPOMATHUYECKOTO CBETa Ha
TU(PaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpPOWCTBA M TEXHOJOTMYECKUE ITPOLECCHI: OYKH, JIyIIa,
nepuckomn, (oroanmapar, MUKpPOCKOI, MPOEKIIMOHHBIN ammapar, MpOCBETICHUE
ONTUKH, BOJIOKOHHAS ONITUKA, TU(PPAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccenenoBanne npesioMIICHAs CBETA.

HabmroeHue noaHoro BHyTPEHHEro oTpaskeHusi. MoJiesb CBeToBo1a.

HccnenoBaHnne xoJa CBETOBBIX IIYYKOB 4Yepe3 IUIOCKONAPaJUICIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBONCTB U300paKEHUM B JTMH3AX.

Monenu MUKpOCKOMa, TEIECKOIIA.

Hab6monenne natepdepeHIny cBeTa.

Habmronenne 1BETOB TOHKUX TUIEHOK.

HaGmronenune nudpakiuu cBera.

N3ydenne AuppakmOHHON PEIIETKH.

Hab6mronenne nudpakiimoHHOTO CIIEKTpA.

HaGmroienue nucnepcuu cBera.

HaGnronenue nosnsipusanuu cBeTa.

[IpuMeHeHue NONSPOUIOB ISl N3YUYECHHS] MEXaHUUYECKUX HAIIPSIKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaxmuKym.

N3mepenue nokasaresis npegoMiIeHUs CTEKIIA.

HccnenoBanre 3aBUCUMOCTH (DOKYCHOTO pacCTOSHUS OT BemiecTBa (Ha
IpPUMEPE KUIKUX JIUH3).

N3mepenne pOKyCHOro pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenune n300paxkeHusl B CUCTEME U3 IIOCKOIO 3epKaia U JTUH3bI.

[Tonmyuenue n3o0pakeHus: B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenune nudpakiuu, uHTepPEepeHny U MoJIsiprU3alii CBETa.

M3ydeHne noysIpru3aliy CBETA, OTPAKEHHOTO OT IMIOBEPXHOCTH JUIJIEKTPUKA.

N3yuenue nunTepdepeHInm Ja3epHoro U3IyuyeHus Ha JIByX LIEIISX.

HabGmronenne nucnepcun.

Ha6nronenue u uccienoBanue AUGPaKImOHHOTO CIEKTpa.

N3mepenne niMHbl CBETOBOW BOJIHBI.

[Tomyuenue cnekTpa M3Iy4YEHHs] CBETOIMOMA MPU MOMOUIM AU(PPaKIHMOHHON
PELIETKMU.

Pa3znes 6. OcHOBBI CIeUAJIBLHONM TEOPUU OTHOCUTEJIBHOCTH.

['paHnnbl  TPUMEHUMOCTM  KJacCcuyeckor  mexanuku.  [locrymarsl
CIIEIUAIBHOW TEOPUN OTHOCUTEIBHOCTH.

[IpocTpancTtBeHHO-BpemMeHHOM  uHTepBai. I[IpeoOpa3zoBanusi  Jlopenia.
VYcnoBue npuuMHHOCTH. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEMJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C JHEPrUEN U UMITYJILCOM PEIIATUBUCTCKOM YaCTHUIIbl. DHEPTHUS
IIOKOS.



TexHu4YecKre YCTPOMCTBA M TEXHOJOTMYECKUE IMPOIECChl: CIyTHUKOBBIC
NPUEMHHKHU, YCKOPUTEIH 3aPSIKEHHBIX YaCTHLL.

VYyeHnueckuit IKCIepuMEHT, J1abopaTopHble PabOThI, MPAKTUKYM.

OnpeneneHue UMIYyJIbCa W DHEPIUU  PEIATHUBUCTCKUX 4YacTUIl (O
doTorpadgusiM TPEKOB 3aPSKEHHBIX YACTUL B MATHUTHOM I10JI€).

Paznen 7. KBanTtoBas ¢usuka.

Tema 1. KopnyckyaapHno-6011H0601i 0yanusm.

PaBHOBecHOE TeroBoe HU3Iy4YeHHUE (M3IyueHUE aOCOJIOTHO YEPHOTO TeEla).
3akon cmemienna Buna. ' unore3a [linanka o kBaHTax.

@DoTOHBI. DHEPTUs U UMITYJILC (OTOHA.

®oroaddext. Onwite A. I'. Cronerosa. 3akonsl hoTodddexra. YpaBHeHHE
Oiinmreina s pororddexra. «Kpacnas rpanuma» pororddekra.

JlaBnenue cBerta (B YAaCTHOCTH, [aBJICHHE CBeTa Ha aOCOJIOTHO
MOTJIONIAIONIYI0 W aOCOJIOTHO OTpakarollylo moBepxHocTh). OmbiTel 1. H.
Jlebenena.

BonnoBele cBolicTBa yactul. Bonnel ne bpona. [Inuna Boausl ae bpoins u
pasMepbl 00JacTH JIOKaJIM3alMU JBWXKYyIIeWcss dactuibl. KopmyckyspHo-
BOJIHOBOM Jyanu3Mm. Judpakius 351eKTpoHOB Ha KpUCTAILIaX.

Crneunduka uzmeperuii B Mukpomupe. COOTHOLIEHUS HEONPEAeIEHHOCTEM
[eitzenoOepra.

TexHu4yeckre YCTpOHCTBA M TEXHOJOTUYECKUE IPOLIECCHI: CHEKTPOMETP,
dboToremMeHT, (HOTONATYMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpavuu.

dotor(pdekT Ha YyCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeHTHETro (poTodddekra.

HccnenoBanne  3aBUCUMOCTH — CONPOTHUBJICHUS  MOJYIPOBOJAHUKOB — OT
OCBEILIEHHOCTH.

Ceeronmon.

Conneunas Oartapest.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeul, npaKmuKym.

Hccnenosanue poropesucropa.

N3mepenue nocrosinnoi [lnanka Ha ocHoBe uccienoBanus horodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJIBI TOKA YEPE3 CBETOIUO]I OT HAIIPSIAKEHUS.

Tema 2. @u3uxka amoma.

OnpITEl O KCCIENOBAHHMIO CTPOEHUsl aroMma. IlnaHerapHas Monenb aromMa
Pesepdopna.

[Moctynater bopa. M3nyuenue u nornomienne GOTOHOB MPHU MEPEXOAE aToOMa
C OHOTO YPOBHS DHEPIUH Ha APYTOU.



Buap! ciexktpoB. CiekTp ypOBHEN IJHEPTUM aTOMa BOAOPOAA.

CrnoHTaHHOE M BBIHYXJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHu4yeckne yCTpOHCTBAa M TEXHOJOTHMYECKUE MPOLECCHI: CIEKTPaIbHBINI
aHaiu3 (CIEKTPOCKOIN), Jia3ep, KBAHTOBBIN KOMITbIOTED.

Jlemoncmpayuu.

Mopens onbita Pesepdopna.

HaGmroienre TMHEHYaThIX CIIEKTPOB.

YCTpOUCTBO U IEMCTBUE CYETUNKA HOHUZUPYIOIINX YACTHLI.

OrnpenenieHue JIMHBI BOJHBI JTa3€PHOTO U3ITyUYEHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomul, npaKmuKym.

Habnronenue nuHeiyaToro CexTpa.

HccnenoBanne CriekTpa pa3peKeHHOr0 aTOMApPHOTO BOAOPOJA U U3MEPEHUE
noctosiHHOM Punbepra.

Tema 3. Quzuka amomHo20 A0pa u INEMEHMAPHHIX YACHUY,

Hyxnonnas monens siapa [eitsenOepra—MBanenko. 3apsa snpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Aunbda-pacnan. DIEKTPOHHBIM M TO3UTPOHHBIA OeTa-
pacnan. ['amma-u3nydeHue.

3aKOH paJMOAKTUBHOIO pacraaa. PaauoakTUBHBIE HW30TONBI B MPHUPOJE.
CBoNCTBa MOHM3HUPYIOUIETO0 M3JIyYeHHS. BiusHHE pPaguOaKTUBHOCTHM HA >KUBBIC
opranu3mbl. EcrectBeHHbIi QoH n3nydeHus. Jlozumerpus.

DHeprus CBs3M HYKJIOHOB B sifpe. SAnepubie cuibl. Jledext maccsl sapa.

SAnepubie peakuuu. [lenenue u cuntes saep. SAnepusie peaktopsbl. [Ipobnemsl
YIIPABJISIEMOTO TEPMOSIAEPHOTO CHHTE3d. OJKOJOTHMYECKHE aCHEKThl Pa3BUTHS
AJIEPHOUN YHEPIETUKMU.

MeTtoapl perucTpanyu U UCCIAEA0BAHUS DIIEMEHTAPHBIX YACTHLI.

DyHIaMEHTaJIbHbIE B3aUMOJCHUCTBUS. bapHOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenune o CrangapTHoi Moenn. KBapk-ritooHHas MOAENb apOHOB.

®usuka 3a npeaenamu CraHgapTHOW Mojenud. TéMHas marepuss U TEMHaA
DHEPrus.

EnuncTBO Qu3nyueckoit KapTUHBI MUPA.

TexHuueckne yCTporuCTBa U TEXHOJIOTHUYECKHUE MPOLIECCHI: JTO3UMETP, KaMepa
Bunbcona, saepHbli  peakTop, TEPMOSIAEPHBIA peakTop, aroMHas Oomoa,
MarHUTHO-PE30HaHCHAas ToMorpadusi.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM GoTOrpadusim).

HccnenoBanue paioakTUBHOTO (JOHA C UCIIOJIL30BAHUEM JJO3UMETPA.

W3yuenue norsomeHus 0eTa-4acTuIl aTlOMIUHAEM.

Pa3znen 8. JDiieMeHTHI ACTPOHOMUM U ACTPOPUUKH.



Otansl pa3BuTUs acTpoHomun. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHHE
actpoHoMuu. [IpumMeHMMOCTh 3aKOHOB (U3UKH Ui OOBSCHEHHUS MPHUPOIbI
KOCMHUYECKHX 00BEKTOB.

Meroael acTpOHOMHMYECKHX HccieqoBaHUM. (COBPEMEHHBIE ONTUYECKHE
TEJECKOIbI, PaJAMOTEIECKOIbI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bupa 3Bé3gnoro neda. Co3Be3nusi, SipKU€ 3BE3MbI, MIAHETHI, UX BUAUMOE
JBH)KECHUE.

Conneynas cucrema.

Comnuue. ConmHeunasi akTUBHOCTb. MIcTouHuk 3Heprun CoHIA U 3BE3]I.

3BE3/bI, X OCHOBHBIC XapaKTEPUCTUKH. J(MarpaMma «CIEKTpaIbHBINA KJIacC —
CBETUMOCTbY». 3BE31bl TJABHOM IIOCJIEIOBATEIbHOCTH. 3aBHCHUMOCTh «Macca —
CBETMUMOCTBbY» Ul 3BE3J TJIABHOM ITOCIIENOBATEIBHOCTU. BHyTpeHHee cTpoeHue
3BE3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOKACHUU U 3BOIonMU CoJIHIA U
3BE3/. DTambl )KU3HU 3BE3.

Mnineunsin Ilyte — nama [Nanaxktuka. Ilonoxxenne n nBuxenue CosHIA B
[Nanaxktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPBI B sApax
TaJIAKTHUK.

Bcenennas. Pacuiupenne Beenennoit. 3akon Xa06sa. Paz0beranue rajgakTuk.
Teopus bonpiioro B3psiBa. PeIMKTOBOE U3IIyUYEHHUE.

Macuirabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie npo6ieMbl aCTPOHOMUH.

Yuenuueckue navnooenus.

HaGmronenus 3BE3HOTO0 HEOA HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMIBIOTEPHBIX MPUIOKEHUH JIJIsI ONPEAETICHHs MOJ0XKEHUSI HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3nus (CeBepHOro mnosiymiapus U sipKue
3BE3/BI.

HaGnionenuss B Ttenmeckon JIyHbI, IJIaHET, TYMaHHOCTEH U 3BE3THBIX
CKOIUICHUH.

Du3nyecKnil MPAKTHKYM.

CriocoOb! n3MepeHus: PU3NYECKUX BEITUUYHMH C UCIOJIB30BAaHUEM aHAJIOTOBBIX
U UU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMITBIOTEPHBIX AATUUKOBBIX CHUCTEM.
AOCOIIIOTHBIE U OTHOCUTENbHBIE MOTPEITHOCTA U3MEPEHUN (PU3NYECKUX BEIHYMH.
OneHka rpaHul NOTPEIHOCTEN.

[IpoBeneHne KOCBEHHBIX HW3MEPEHUH, MCCIEAOBAaHUN  3aBUCUMOCTEU
bu3nUecKuX BEJIWYHMH, NPOBEPKA MPEMJIOKEHHBIX TUNoTe3 (BbIOOp u3 pador,
ONMCAaHHBIX B  TEMAaTUYECKUX  paszleiiax «YUYEHHUYECKUH  SKCIEPUMEHT,
JabopaTtopHbIe pabOThI, IPAKTUKYM).

O06o01maroiiee NOBTOPEHNE.



OO0o0uIeHne U cucTeMaTu3alus CoJepKaHusl pa3zieloB Kypca «MexaHukay,
«MonekynspHas pusuka U TepMOAMHAMUKAY, «DIEKTpoauHaMuKa», «Konebanus
U BOJHB», «OCHOBBI CIIEHHAIBHOW TEOPUH OTHOCUTENBHOCTH», «KBaHTOBas
busnkay, « JIEMEHTbl ACTPOHOMHH U aCTPOPUZUKNY.

Ponpr ¢u3uMku uW  acTpOHOMUM B DKOHOMHUYECKOM, TEXHOJOTHUYECKOM,
COLIMAJIbHON M ATHYECKOH cepax AesITeNTbHOCTH YEJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KapTUHE MUPA, 3HAYEHUE OINKUCATEIBbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSCHUTEIBHOM M MPOTHOCTHYECKONW  (yHKIUH
(bu3nueckoil Teopuu, poiib GU3NYECKON TEOpUU B (POPMUPOBAHUU MPEACTABICHUIA
0 ¢U3HUECKON KapTHHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTaBICHUN O IIPUPOJIE.

Me:xknpeaMeTHbIE CBS3H.

WU3yuenue kypca ¢usuku yrayonéaHoro ypoBHa B 11 kiacce
OCYILIECTBIISIETCA C YYETOM COAEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOJIOTHH.

Mescnpeomemmusie noHAMUA, C6A3AHHbBIE C USYUEHUEM MEMOO08 HAYUHO20
nOo3HaHuA: SIBICHUE, HAy4YHBIM (akT, Tumnore3a, (Qpu3nyeckas BEIMYMHA, 3aKOH,
TeOpUsl, HAOMIOJEHUE, SKCHEPUMEHT, MOJECIUPOBAHUE, MOJAENb, H3MEpPEHHE,
MOTPEIIHOCTY U3MEPEHUN, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBas 1adbopaTopusl.

Mamemamuka: pelieHWE CUCTEMBl YpPaBHEHUW. TPUTOHOMETPHYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOXAECTBO. BEKTOpPBI M MX MPOEKIMU HAa OCH KOOPJIHMHAT, CIOKEHHE BEKTOPOB.
[TpousBoaHble 37M€MEHTAapHBIX (QYyHKUUN. [Ipu3Haku mNONOOMS TPEYroNbHUKOB,
ONpeIelICHHUE IO IIIOCKUX (Uryp u o0bEMa Tell.

Buonozus: »>nextpuueckue SIBICHUS B KUBOM Npupoje, KoseGaTelbHbIe
JIBWKECHUS B JKUBOW MPUPOJAE, ODKOJOTMUYECKHUE PHUCKU IIpU IMPOU3BOICTBE
AIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsi3HEHHE  OKPYKAOUIEH  CpEnbl,
yJIBTPA3BYKOBasi JUArHOCTUKA B MEIWIMUHE, OINTHYECKUE SBICHUS B KUBOU
IpUpPOJIE.

Xumusa: CTpOEHHE aTOMOB ¥ MOJIEKYJI, KDUCTAIIINYECKAs CTPYKTypa TBEPIABIX
T€d, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIM3.

I'eocpaghusa: wmarmuTHplE 1NOMIOCA 3€MIIM, 3aJ€KUM MarHUTHBIX  PYJ,
doTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusn: TPUMEHEHUE IIOCTOSIHHBIX MArHHUTOB, JJIEKTPOMAarHuTOB,
ANIeKTpoABUraTeNb k00U, reHepaTop MEPEeMEHHOI0 TOKa, WHIYKIMOHHAs Ieyb,
JIMHUN 3JEKTpoNepeaay, 3JIEKTPOABUraTeb, paaap, paiuoNpUEMHUK, TEIEBU30D,
antenHa, teiepon, CBY-meub, ynapTpa3ByKoBas IHAarHOCTHKAa B TEXHUKE,



MPOCKIIMOHHBIN almapar, BOJOKOHHAsI ONTHKA, COJIHEUHAs OaTapesi, CIIyTHUKOBbBIC
IIPUEMHUKHU, SJIEPHAS SHEPTETUKA U YKOJIOTUUYECKUE ACIIEKTHI €€ pa3BUTH.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIBTATBI

JInuHoCcTHBIE pe3yabTaThl OCBOSHUsS YyueOHOro mnpeamera «Duzukay
JIOJKHBI OTpakaTh FTOTOBHOCTh U CLIOCOOHOCTh O0YYarOUIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3WUIIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpHMEHTAIlM/, TIO3UTUBHBIX BHYTPEHHHX  YOCXKJICHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U ONbITA ACITEIBHOCTH B MPOIECCE PEAU3alMU OCHOBHBIX HaIpPABJICHUM
BOCIIUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPAXKAAHCKOr0 BOCIIUTAHUS:

e CchOpPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMH  OOYyYarIlerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O YJIeHA POCCUNUCKOTO OOIIEeCTBa;

e TMPUHATUE TPAJUIMOHHBIX OOLICYETOBEYECKUX T'YMAHUCTUYECKUX U
JIEMOKPAaTUYECKUX LIEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JIESTEIBHOCTh B MHTEPECAX I'PAXKIAHCKOTO
oO1iecTBa, Yy4yacTBOBaTh B CaMOYIIPaBJICHMHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHE B3aUMOJCUCTBOBaTh C  COUMUAIBHBIMU  HWHCTUTYTAMH B
COOTBETCTBHH C UX QYHKIUSIMHU ¥ HA3HAYCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOW U BOJIOHTEPCKOM JIESATEIILHOCTH.

NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH POCCUHCKOU rPaKIaHCKOU UJICHTUYHOCTH,
MaTPUOTHU3MA;

e IIEHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSAM
POCCUHCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, STUUECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OIIEHMBATH CUTYAllUIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B IESATEIIbHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUMUBOTO OYIyIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOLIECHWE K MHPY, BKIKOYasg 3CTETUKY HAYYHOT'O
TBOPYECTBA, MPUCYIIET0 PUMIECKON HAYKE.

TPYAOBOI'0 BOCIIUTAHHUSA:



MHTEpEeC K pa3nuyHbIM chepam npopecCHOHATBHON ACSITETbHOCTH, B TOM
YHUClIe€ CBSI3aHHBIM C (U3NKOM © TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOP OyayIIel npodeccun U peann3oBbIBaTh COOCTBEHHBIE
YKU3HEHHbIEC TIJIaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUI0O M CaMOOOpa30BaHUIO B
o0nactu (U3HUKHU HA MIPOTSHKEHUH BCEH KU3HU.

IKOJOIrHY€CKOro BOCMuTaHus .

c(hOpMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpPbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX MPOoOIieM;

IJIAHUPOBAHUE W OCYIIECTBICHUE JIEMCTBUM B OKPYXKAIOLIEW cpelie Ha
OCHOBE 3HAHUS LIEJIEN YCTOMYMBOIO PA3BUTUS YEJIOBEUECTBA;

pacuIMpeHue ONbITa AESITEIbHOCTH IKOJIOTMYECKON HampaBJIE€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PU3HMKe.

IHMEHHOCTU HAYYHOI'O MO3HAHUA

c(OpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NIECKON HAYKH;

OCO3HAHHE IEHHOCTH HAy4YHOH JesTeNIbHOCTH, TOTOBHOCTH B IpOIIECCE
U3y4YeHUs: (PU3MKU OCYILIECTBIATh MNPOEKTHYIO M HCCIEA0BATENIbCKYIO
JEeATEeIbHOCTh UHANBUIYATIBLHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Bba3oBble JJornueckue 1edcTBUSA:

CaMOCTOATENBHO  (OpMyNIHpOBaTh M aKTyalU3upoBaTh Mpodiemy,
paccMarpuBaTh €€ BCECTOPOHHE;

ONPENENATh LENHU NEITENbHOCTH, 3a1aBaTh NAapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,

BBIBISITh 3aKOHOMEPHOCTM M IPOTUBOPEYMST B PacCMATPUBAEMBIX
(bU3NYECKUX SIBICHUSIX;

pa3palaThIBaTh IUIaH PEUICHUs TPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS
MaTEepUAIIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OLICHUBATH COOTBETCTBUE
PE3yNbTATOB LIEISAM, OLICHUBATh PUCKHU ITOCIEICTBUN JEATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pPabOTy B YCIOBHUSIX PpEaJbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble ucciieqoBarejbLCcKHe 1eHCTBUSA:

BJIa/ICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMH TOHATHUSMU U METOJaMU
(bu3nYecKoil HayKH;



BIAJCTh  HaBBIKAMU  Y4YCOHO-MCCIEIOBATENLCKOM W MPOEKTHOMN
NEeSATEeIbHOCTH B 0O0OJAcTH (PU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TIOMCKY METOJOB peIIeHUus 3a1ad  (pu3udeckoro
coJiep KaHus, MPUMEHEHHIO Pa3IMYHBIX METOI0OB TIO3HAHUS;

BIAJCTh BHUAAMH JIEATCILHOCTH [0 TIOJYYCHHIO HOBOTO 3HAHHS, €Tro
WHTEPIPETAINN, TPEOOPA30BAHNIO U PUMEHECHHIO B PA3IMYHBIX YICOHBIX
CUTyallusiX, B TOM YHCIIe MPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00IaCTH
bus3uKy;

BBISIBIISATh TIPUYMHHO-CIICJICTBEHHBIE CBS3M M aKTyaJU3MpOBaTh 3ajady,
BBIJIBUTATh THUINOTE3y €€ pemeHus, HaXOAUTh apryMEHTHl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIICHUM, 3a/1aBaTh MapameTpbl U KPUTEPUU
pelIeHus;

aHAJIM3UPOBATh TIOJYYCHHBIE B XOJAE PEIICHUS 3aJa4d PE3yJIbTaThI,
KPUTHUYECKH OLICHUBATH UX JIOCTOBEPHOCTD, MPOTHO3UPOBATH H3MECHCHHUE B
HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEILHOM
NeSATEIbHOCTH, B TOM YHUCIIC TIPU N3YYCHUH (DU3HKHY;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH IPUOOPETEHHBIN OIBIT;,
YMETh TICPEHOCUTh 3HAaHHMS 1O (QU3NKE B TPAKTHYCCKYIO 00JacTh
KU3HEICATCIHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTel;
BBIJIBUTATh HOBBIE HJICH, PEJIaraTh OPUTHHAIBHBIC TIOAXObI ¥ PEIICHUS,
CTaBUTh MIPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE albTEPHATUBHBIC PEIICHUS.

Pabora c ungopmanmueii:

BJIaJIETh HABBIKAMH ITOJIy4YeHHS WHpOpManmuu (U3NUECKOro CoAcp KaHus
M3 HCTOYHHMKOB Pa3HBIX THUIIOB, CAMOCTOSITCIHHO OCYIISCTBIIATH IOWCK,
aHaJIU3, CHUCTEMATH3alMI0 M HMHTEPHIpPETAUi0O WHPOpMAIMU Pa3IMIHBIX
BUJIOB U (POPM TMPEJICTABICHUS;

OLICHUBATh JIOCTOBEPHOCTh HH(GOPMAIIUH;

HCIIOJIb30BaTh CpeicTBa HWHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTUA B  pENIEHUWH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3a7a4 C COOJIIoJieHHeM TpeOOBAaHUM SPrOHOMUKHU,
TEXHUKU O€30MacHOCTH, TUTHEHBI, pecypcocOepeKeHUs, MPaBOBBIX MU
ATUYECKUX HOPM, HOPM HH(GOPMAIIMOHHON O€30TIaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COACP)KaHUS B Pa3IMYHBIX (popmarax ¢
y4€TOM Ha3HaueHHs WHGOpPMAllUM U 1IEJIEBOW ayJAUTOPHUH, BbIOUpas
ONTUMAJILHYIO0 POPMY MPECTABICHUS U BU3yTU3ALIUH.

KoMMmyHuKaTHBHBIE YHUBepPCcaJbHbIEe YueOHbIe 1elCTBUA:



OCYIIECTBISATh OOIIEHHE Ha Yypokax (GU3UKK W BO BHEYPOUHOU
JEATEIIbHOCTH;

pacro3HaBaTh NPEANOCHUIKM KOH(MJIMKTHBIX CHUTyallMd W cMAr4arb
KOH(DJIUKTBI;

Pa3sBEPHYTO U JOTMYHO U3JIAraTh CBOIO TOYKY 3PEHHUS C UCIIOJIB30BAHUEM
A3BIKOBBIX CPE/ICTB;

IIOHMMATb W WCHOJIB30BAaThb  IIPEMMYyLIECTBA  KOMAaHAHOM U
MHAMBU1yaJIbHON paboThI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX NEUCTBHM C YYETOM OOLIMX
WHTEPECOB U BO3MOXKHOCTEN KAKJIOT0 YJIEHA KOJIJIEKTUBA,

IIPUHAMATh 1€JIM COBMECTHOM JCATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATb JEUCTBUA II0 €€ JOCTWKEHHUIO: COCTABJIATH ILIAH
JEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YYaCTHUKOB, O0CYXAaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh KAa4yeCTBO CBOETO BKJIAJa U KaXJOr'O0 y4YaCTHHUKAa KOMAaHIbI B
OOIIMIi pe3yIbTaT 10 pa3pabOTaHHBIM KPUTEPUSIM;

[pe/ulararb HOBBIE IPOCKTHI, OLICHUBATH HJEH C IIO3ULIUU HOBU3HBI,
OPUTMHAJILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATETMYECKOE IMOBEICHUE B PA3JIUYHBIX
CUTyalusiX, MpOSABIATH  TBOPYECTBO W BOOOpakeHHE,  OBITH
VHUIUATUBHBIM.

PeryasiTuBHBIC YHUBEpCAJbHbIC YUYeOHBIE 1eiiCTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO ~ OCYILIECTBJIATh  ITO3HABATENIBHYIO  JESATEIbHOCTh B
oOnacTd (U3MKK W aCTPOHOMHUH, BBISBISATH MPOOJIEMBbI, CTAaBUTh H
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IJIaH PELIEHUS PACUETHBIX U KAUECTBEHHBIX
3a/lay, IJIaH BBINOJHEHUS MPAaKTUYECKOW pabOThl ¢ YUETOM HMEIOLIUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUN;

JIaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paclMpsATb  paMKM ~ y4yeOHOrO  TpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JienaTh OCO3HAHHBIM BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSBICHUIO JSPYAUIMU B 00JacTH
(GU3KMKK, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA W KyJIbTYPHBIM
YPOBEHb.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJIbHbIN HHTEJJIEKT:



J1aBaTh OLICHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B ACATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YIBTATOB LIEJISM;

BJIQJIETh HABBIKAMM II03HABATEJIILHOW pediekcuu Kak OCO3HaHUS
COBEPIIAEMBIX JECHCTBUN U MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJBTATOB U
OCHOBAHUI;

UCIIOJB30BaTh MpUEMBI pedlieKCMUu 1Ji1 OLEHKUW CHUTyalluu, BbIOOpa
BEPHOT'O PEUICHUS;

YMETh OLICHUBATh PUCKA M CBOCBPEMEHHO NPUHUMATH PELICHUS IO HX
CHIDKCHHUIO;

MPUHMMATh MOTHUBBI M apryMEHTHI JAPYTUX IPU aAHAIU3E PE3YJIbTATOB
JICATEIILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHAMATh MOTHBBI M apryMEHTHI JAPYTHX IPU AHAINU3E PE3YJIHTATOB
JICATEIIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLIUOKH.

B mpomecce mocTukeHHs JTHMYHOCTHBIX PE3YyJbTATOB OCBOSHHUS MPOTPAMMBI 11O
buzuke IS ypOBHS CpeIHEro oOmero oO0pa3oBaHWs y OO0ydYaroIIUXcCs

COBEPIIICHCTBYETCS OMOITMOHAIILHBII WHTEJICKT, TIPEATOIar afo A
c(hOpMUPOBAHHOCTb:
e CaMOCO3HaHHWSA,  BKIIOYAIOMIETO  CIIOCOOHOCTh  MOHMMATh  CBOE

HMOIIMOHAIILHOE COCTOSTHUE, BUACTh HAMPABICHUS Pa3BUTHs COOCTBEHHOMN
AMOIIMOHATILHOM c(epbl, OBITh YBEPEHHBIM B ceOe;

caMOperyJIMPOBaHUS, BKJIIOYAIONIETO CAMOKOHTPOJb, YMEHUE NMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJCHUE, CITOCOOHOCThH aManTHPOBATHCS K
HYMOIIMOHAIILHBIM W3MEHEHUSIM U TPOSBIATh THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHE MOTHBAILIUU, BKIIOYAIOIIEH CTPEMIICHUE K JOCTHKEHUIO LEIH
U yCIexXy, ONTHUMH3M, HHUITMATUBHOCTh, YMEHHE JICHCTBOBATH, UCXOJSI U3
CBOMX BO3MOXXHOCTEH;

OMIATUU, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh HAMOIIMOHAILHOE
COCTOSIHUE JPYTHX, YYMUTHIBaTh €ro IpPU OCYIIECTBICHUH OOIICHMUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HAaBBIKOB, BKJIFOYAIOIIMX CIOCOOHOCTh  BBICTPAWBATH
OTHOIICHUSI C APYTHUMH JIOJbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC H
paspeniatb KOH(QIUKTHI.

[TPEAMETHBIE PE3YJIBTATBI



K xonny oOydenuss B 10 knacce mpeaMeTHbIE pe3ylbTaThl Ha YriyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YHAIOIIUXCS YMEHU:

NOHUMAaTh pPOJb (U3UKA B OKOHOMUYECKOW, TEXHOJOTUYECKOH,
HKOJIOTMYECKOM, COIMAIbHOW UM OATUYECKOM cdepax AesTeIbHOCTH
YeJioBeKa, PoJjb U MECTO (PU3UKU B COBPEMEHHOUN HAy4YHOW KapTHHE MUpA,
3HAYEHUE OIHCATEJIbHON, CHUCTEMAaTU3UPYIOIIEH, OOBSICHUTENBHOU U
MPOTHOCTUYECKON  (DYHKIMKA  (PU3HYECKOH TEOPpUH —  MEXaHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKU, POJb (PU3UYECKON TEOpHUH B
(bopMHpPOBaHUHU MPEACTABICHHUN O (PU3UUECKON KapTHHE MUPA;

paznuyarh YCJIOBUSL NPUMEHHUMOCTH MoAeled (U3UYECKUX Tel U
MPOIICCCOB (SBJICHWI): HWHEpIHAbHAs CHUCTeMa OTcuéra, abCOIIOTHO
TBEpIOE TEJI0, MaTepUalIbHAsl TOYKA, PAaBHOYCKOPEHHOE JBHUKECHMUE,
CBOOOJIHOE TMajicHue, a0CONIOTHO ympyras aedopmaius, aOCOIOTHO
yIpyroe 1 abCONIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPAOro (KPUCTAIUIMYECKOI0) TeNa, UACATbHBIN a3, TOYEUHBII 3aps,
OTHOPOJHOE DJIEKTPUUECKOE T10JIE;

paznuyarh yclIOBUS (TpaHUIbl, O00JACTH) MPUMEHUMOCTH (DUIUYECKUX
3aKOHOB, NTOHMMAaTh BCEOOIIMI XapakTep (yHIAAMEHTAIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTH MCIOJIb30BAHMS YACTHBIX 3aKOHOB;

aHAIM3UPOBaTh M OOBACHATH MEXAHUYECKUE IIPOLIECCHl U  SBIICHMS,
UCII0JIb3YsI OCHOBHBIE IIOJIO)KEHUSI U 3aKOHBI MEXAHUKHU (OTHOCHUTEIBHOCTb
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbI KHHEMATUKH PABHOYCKOPEHHOTO
JBIKEHUsA, TpeoOpa3zoBanusa [anunes st CKOPOCTHM M IepeMelieHus,
3akoHbl HbproTOHa, mpuHOMI  OTHOCUTENbHOCTH [ anmmies, 3akoH
BCEMUPHOT'O TATOTEHHUs, 3aKOHbI COXPAHEHHUs UMIIYJIbCa U MEXAHUYECKOU
SHEpPIruH, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMUYECKON 3HEpruH,
yCIOBUSI paBHOBECUS TBEPJAOTO Teia), MPU OSTOM  HUCIOJIb30BATh
MaTeMaTU4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIOBUS
IPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BTOporo
U TpPEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHMS HMILyJbca U
MEXaHUYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TSATOTEHHUS;

aHAJIM3UPOBATh U OOBSACHATH TEIJIOBBIE MPOLECCHI U SIBICHUS, UCIIOIb3YS
ocHoBHble mOJOkeHUd MKT u 3akoHBl MOJEKYyJIsIpHOU (GU3UKUA H
TEPMOJUMHAMHUKN (CBA3b JAaBJICHUS HUJEAJBHOIO Ta3a CO CpelHeH
KUHETHYECKOW JHEPTUEN TEIUIOBOTO JBW)XXEHUS W KOHLEHTpALUEH €ro
MOJIEKYJ, CBSI3b TEMIIEpAaTyphbl BEILIECTBA CO CpPEOHEW KHUHETHYECKOU
DHEPIUEN TENIOBOTO ABMKEHHS €r0 YACTHIL, CBSI3b JIABICHUS MIACATIBHOIO
raza C KOHUEHTpaUMeW MOJEKYJ H €ro TeMIepaTypou, ypaBHEHUE
MenaeneeBa—Knaneiipona, mNepBbIA 3aKOH TEPMOJAWHAMUKH, 3aKOH



COXpPAHEHMSI PHEPIMU B TEIUIOBBIX MPOIECCaxX), IPU ATOM HUCIOIL30BaTh
MAaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIIOBHUS
MIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KianeipoHa;

aHAJIU3UPOBATh W OOBSACHATH DJIEKTPUUECKUE SIBJICHUS, HCIOJb3Ys
OCHOBHBIE TIOJIOKEHHSI U 3aKOHBI AJIEKTPOAMHAMUKHU (3aKOH COXpaHEHUS
AIEKTPUYECKOTO 3apsja, 3aKOH Kynona, MOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJIsI, MNPUHLUMI CYHEPHO3ULUUA DIEKTPUUECKUX
MOJIEM, TP ATOM YyKa3blBas YCIOBHUS NPUMEHMMOCTH 3akoHa KyioHa, a
TAKXKE€ MPAKTUYECKH BAXKHBIE COOTHOIICHMS: 3aKOHBI OMa [Jid y4yacTka
Henu W i1 3aMKHYTOM JJIEKTPUYECKOW Lenu, 3akoH Jlxoyms—JIeHna,
npasuia Kupxroda, 3akonsr dapasnes 41 371€KTpoIn3a);

ONMKCHIBATh (PU3UYECKUE MPOLECCHl M SIBICHUS, HMCIOIb3YysS BEITUYUHBI:
MepEMEILICHHUE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUIIA,
MOMEHT CHJIbl, JaBJICHUE, TOTCHUUAIbHAA DSHEPTUSl, KUHETHUYECKas
DHEPrUs, MEXaHWYeCKas SHEPTHs, padoTa CHIIbI, IIEHTPOCTPEMHUTEIHLHOE
YCKOpEHUE, Cuila TKECTH, CUia YIPYTOCTH, CHJIa TPEHUS, MOLIHOCTb,
DHEPIusl B3aMMOJCHCTBUS Tena ¢ 3eMiI€d BONMM3M €€ TMOBEPXHOCTH,
SHEprusi ynpyroil gedopmallud TMPYKUHBI, KOJUYECTBO TEILUIOTHI,
abCoJIIOTHAsl TeMmIepaTypa Teja, paboTa B TEPMOJMHAMHKE, BHYTPECHHSS
DHEPTUsS WACATBHOTO OJHOATOMHOTO rasza, paboTa HACATBHOTO Tasa,
OTHOCHUTEJIbHAsA BJIAXHOCTh Bo3ayxa, KIIJI wuaeanbHOro TermioBoro
JIBUTATENS; JIEKTPUUECKOE TOJIE, HANMPSKEHHOCTD JIEKTPUUECKOTO TOJIs,
HaNpsDKEHHOCTh TOJII TOYEUHOrO 3apsja WIM 3apsDKEHHOro IIapa B
BAKYyM€ M B JHMIJIEKTPUKE, IOTEHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
pa3HOCTh  MOTEHIMANOB, AJEKTPOABIKYIIAs CWJa, Ccuia  TOKa,
HalpssKeHWE, MOUIIHOCTh TOKa, »JJIEKTpUYecKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTUBIICHUE ydacTKa ILENMU C MOCIEAO0BATEIbHBIM U
MapajyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS AIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBUYECKUX  SBJICHUMA:
MEXaHUYECKOE JIBUKEHUE, TEIJIOBOE JBUIKEHHE 4YAaCTUL] BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBHkKeHUe, Muddy3us, ucrnapeHue,
KUIICHUE U KOHJICHCALINS, TIJIABJICHUE U KPUCTAJIU3allKsl, HAIPABJIECHHOCTh
TEIUIONEPEAAUH, JICKTPU3ALHNS TEJ, SKBUIOTEHIMAIBHOCTh MOBEPXHOCTHU
3apsKEHHOTO ITPOBOIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMYUHBI OT
JpyroM €  HCHOJIb30BAHUEM  IPSAMBIX  H3MEPEHUH, IIpU  OTOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHpPOBATh pe3yJbTaThl IMOTYyYECHHON
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHUJE TpapuKOB C Y4ETOM



a0COJIFOTHBIX MOTPEUTHOCTEN U3MEPEHUM, 1eJIaTh BBIBOBI IO pe3ysibTaTaM
WCCJIeIOBAHNUS,

MPOBOJIUTH KOCBEHHBbIE M3MEpEHUs (U3NYECKUX BEIUYHUH, MPU STOM
BBIOMpATh ONTUMAJIbHBIA METOJ W3MEPEHUs, OIICHUBATh A0COJIOTHBIC U
OTHOCHUTEJIBHBIC IMTOTPEITHOCTH MPSMBIX M KOCBEHHBIX U3MEPCHHIA;
MPOBOJIUTH OMBITHI TIO MPOBEPKE MPEUIOKEHHON THITOTE3bI: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHATU3UPOBATh
MOJIyYeHHbIE pe3yibTaThl U JIeJaTh BBIBOJ O CTaTyce MNPeII0oKeHHON
TUTIOTE3HI;

coOJiro1aTh paBuiia 0E30MacHOr0 TPy/ia MPU MPOBEICHUH HCCIEI0BaHUN
B paMKax y4eOHOrOo OKCIEPUMEHTa, TMpakKTUKymMa ©  y4eOHO-
HCCIIEIOBATENBbCKOM M MPOEKTHOW [EATEIbBHOCTH C MCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOUCTB U 1a00PaTOPHOTro 000pYAOBAHMUS;

pelmatb pacy€THbE 3aJayd C SBHO 3aJaHHOW M HEABHO 3aJaHHOU
(bu3NYeCcKO MOJENbI0: Ha OCHOBAaHWHM aHAIHM3a YCJIOBHS OOOCHOBHIBATH
BBIOOp (U3MUECKON MOJCNHM, OTBeYaromeld TpeOOBaHMSIM  3aJIadd,
OpUMEHATh  (POpPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTHM M  IOCTYJAThI
(bU3UYECKUX TEOpPUN MpPHU HCMOJIB30BAHUU MATEMaTHYECKHX METO0B
penieHus 3aj1a4, NpoOBOAUTh Pacu€Thl HA OCHOBAaHUU MUMEIOIINXCS JaHHBIX,
aHAIM3UPOBATh PE3YIbTAThl M KOPPEKTUPOBATH METOJbI PEIICHUS C
y4ETOM MOJIYYEHHBIX PE3yJIbTATOB;

peliath KayecTBEHHBbIE 3ajaud, TpeOyiolue NPUMEHEHUs 3HAHUM U3
Pa3HBIX pa3leioB Kypca PU3MUKHU, a TaAKKE UHTErPALIMU 3HAHUM U3 IPYTHUX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJI€HUM ¢ OMOPOW Ha U3yUEHHBIE 3aKOHBI, 3AKOHOMEPHOCTHU
U GU3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIIOB PAOOTHI M3MEPUTEIBHBIX MPUOOPOB, TEXHHUYESCKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

MPUBOJNTH TPUMEPHI BKIAJa POCCUMCKUX M 3apyOeKHBIX YUYEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOW M MPOU3BOICTBEHHON
JEATEIbHOCTH YEeJIOBEKAa, CBSI3aHHOW C (PU3MYECKUMH IIpoIlecCaMu, C
MO3UIIUNA SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATIEHOM
MPUPOIOTNOIb30BAaHUM, @ TAK)KE€ Pa3syMHOM MCIIOJIb30BAHUM JTOCTUKEHUN
HAYKM W TEXHOJIOTUM [JI1 JAJbHEUIIEr0 Pa3BUTUS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jnyHble cocoObl paboThl ¢ MHpOpMammen (PpU3nIecKoro
COJEpKaHUSI C HCIIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIMOHHBIE
TEXHOJIOTUHM IS TIOMCKA, NEepepadOTKU M MPEAbSIBICHUS Y4YEOHOU U
HAYYHO-TIOMYJISIPHON MH(OPMALIUU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHbOpMaIMU, TOJYYEHHOM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHYECKU
aHaM3UpOBaTh  MOJy4yaeMylo  HMHQOpMAlMI0 U  OLEHHWBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOLIMXCA 3HAHUU, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUK;

MPOSIBIISITH OpraHU3aIOHHBIC u MO3HaBaTENIbHbIC YMEHHUS
CaMOCTOSITENIFHOTO ~ MPUOOpETEeHUsT HOBBIX 3HAHUW B Ipoliecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENbCKUX padoT;

paboTaTb B TIpyHINE C MCIOJIHEHHWEM pa3jIMYHbIX COLMAJIBHBIX pOJEH,
IUIAHUPOBATH PAOOTy TPYMIIbl, PALMOHATBHO PACIPEACNSTh 1E€ATEIbHOCTh
B HECTAHJIAPTHBIX CUTYyalMsIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXJOTO U3
Y4aCTHUKOB TPYMIIbI B pELICHHE pacCMaTpUBaeMoi poOIeMbl;

IPOSIBIISATE MOTUBALMIO K OyAylied npodeccnoHanIbHON AesITENbHOCTH 1O
CHENUATBHOCTSIM (PU3UKO-TEXHUYECKOTO TTPOQuIs.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSI YMEHUINA:

NOHUMAaTh pOJb (U3UKK B SKOHOMUYECKOW, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOM cdepax AEsTENbHOCTH YeJIOBEKA, POJIb U MECTO
GbU3NKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
MPAKTUYECKOM JEATEIbHOCTH 4YEJOBE€Ka M JAJIBHEHIIEM Hay4yHO-
TEXHUYECKOM Pa3BUTHH, 3HAYECHHUE OIUCATEIIBHOM, CUCTEMAaTU3UPYIOLIEH,
OOBSCHUTENBHON M MPOTHOCTUYECKON (YHKUUNA (PU3NYECKON Teopuu —
NEKTPOJUHAMUKH, CIIEHHATBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOMA
busuku, ponas GundecKkoil Teopurd B (GOPMHUPOBAHUU MPEACTABICHHUN O
bu3nuecKkoil KapTUHE MHUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUIN O PUPOJIE;
paznuyarh YCJIOBUSL NPUMEHUMOCTH MoAeled (U3UYECKUX Tel U
IPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JJIEKTPUYECKOE M OJHOPOJIHOE
MarHuTHOE TOJIsA, TAPMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUIECKUI MasSITHUK,
UJCATbHBIA TMPYKUHHBIA MAsTHUK, TAPMOHHMYECKUE BOJIHBI, WJICATIbHBIN
K0JIeOaTeNbHbI KOHTYD, TOHKAs JIMH3a, MOJEJIe aToMa, aTOMHOTO s1ipa U
KBAHTOBOM MOJIEIH CBETA;

paznu4ath ycioBUS (TpaHUIbI, 00JACTH) MPUMEHUMOCTH (DUINIECKUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBSACHATH SJCKTPOMArHUTHBIC MPOLECCHl U SIBICHHUS,
UCIIOJIB3Ysl OCHOBHBIE IIOJIOKEHUS M 3aKOHBl JJIEKTPOJUHAMUKH U
CHEIMAIbHOM  TEOPUHM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHus
ANIEKTPUUECKOrO  3apsiga, cuia Awmmepa, cuia JlopeHma, 3akoH
DNEKTPOMAarHUTHOM  MHAYKOMWM, TmpaBwio Jlenma, cBa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE J3JEKTPUYECKOM LENU CO CKOPOCTBIO
U3MEHEHUS]  CWIBl  TOKa,  IIOCTYJIaTbl  CHEUUAIbHOM  TEOpPUHU
OTHOCHUTEJIbHOCTH DUHINTEIHA);

aHAJIM3UPOBATh U OOBSICHATH KBAHTOBBIE IIPOLIECCHI U SABJICHHUS], UCIIOJIb3YSI
MOJIOXKEHUS ~ KBAHTOBOM  (u3umku  (ypaBHeHHE  OWHIITEHHA U
doTtodpdexra, mepBpId W BTOpPOM ToOCTyJdaTel bopa, mOpuUHIHM
COOTHOIIICHMsI HeorpeaenéHHocTedt ['elizeHOepra, 3aKOHBI COXpPaHECHHUS
3apsI0BOTO U MAacCOBOT'O YHCENI M DHEPTUU B SIACPHBIX PEAKIUAX, 3aKOH
PaIMOaKTUBHOTO pacriaja);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3Yys] BEITUYHMHBIL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO IOJIS, MOTEHIMAN 3JIEKTPOCTATHYECKOrO
MOJIsl, Pa3HOCTh ITOTEHUHAJIOB, DJICKTPOJABWKYILAs CUJIA, WHIYKIUSA
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cujia Ammepa, UHAYKTUBHOCTD,
ANEKTPOJABMKYIIASL CHUJIAa CAMOMHAYKIHMH, HHEPrus MAarHUTHOTO MO
IPOBOJHUKA C TOKOM, PEIATUBHCTCKUN HUMITYJIbC, IOJIHAs SHEPIHUs,
SHEpPrusi MOKOsi CBOOOJHOM 4YacTULIbI, PHEPrHsi U HUMITYJIbC (POTOHA,
MacCOBO€ YHCIIO U 3apANl AIpa, SHEPTHS CBA3U Spa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKAaHUA  (PU3NYECKUX  SBJICHHM:
AIIEKTPOMArHUTHAs! MHAYKLWS, CAMOUHIYKIUS, pe30HAHC, MHTepPEpEeHIINS
BOJIH, Ju(dpakuus, JOUCHEpCHs, TIOJHOE BHYTPEHHEE OTpaxeHHe,
dotosnextpudeckuit shdext (pororddexr), ambda- u Oera-pacnasl
anep, raMMa-usilydeHue sjep, (puanyeckue MPUHIUIBI CHEKTPaTbHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAIPaBICHUE WHIYKUWA MAarHUTHOIO TOJs MPOBOJAHHUKA C
TOKOM, CWJIbl Amriepa u cuiibl JIopeHua;

CTpOUTH U300paKeHUe, Co3jaBaeMoe IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PACCUUTHIBATh €r0 XapaKTePUCTUKHU;

IPUMEHATh OCHOBOIMOJATrarolIMe aCTPOHOMUYECKUE IOHATUS, TEOPUH U
3aKOHBI Ui aHanu3a U OOBICHEHHS (U3MYECKUX  MPOIECCOB,
IIPOUCXOMSIINX B 3BE3[aX, B 3BE3JHBIX CUCTEMAX, B MEKTaJTaKTUUECKON
cpelie; IBUKEHUs HeOeCHBIX TeJ, BOJIOLNH 3BE31 U Beenennoi;
MNPOBOJUTh MCCIIEJOBAaHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAHUEM NPSIMBIX HU3MEPEHUH, NP 3TOM KOHCTPYHPOBATh
YCTaHOBKY, (PUKCHUpOBaTh pe3ysibTaThl MOJYYEHHOM  3aBUCHMOCTH



bu3ndecKkux BeIMYMH B BHUAC TpadukoB ¢ y4€ToM aOCOIIOTHBIX
IOrPENIHOCTE  M3MEPEHMH, JejaTh  BBIBOABI MO  pe3yjbTaraM
UCCIIEIOBAHMS;

MPOBOJAUTh KOCBEHHbIE H3MEpEHUs] (U3NYECKUX BEIUYUH, IPU STOM
BBHIOMpaTh ONTUMAJIbHBIA METOJ] W3MEPEHUs, OIICHUBATh AOCOJIOTHBIC U
OTHOCHUTEJIbHBIE TOTPEITHOCTHU MPSIMBIX U KOCBEHHBIX U3MEPECHUM;
IIPOBOJIUTH OIBITHI 10 MPOBEPKE MPEIJIOKEHHON TUIOTE3BL: IIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHATU3UPOBATh
MOJyYEHHBIE pE3yabTaTbl M JE€JaTh BBIBOJ O CTaTyce MNPEIJIOKEHHOU
TUIIOTE3bI;

OMUCHIBATH METO/IbI MIOJIYYEHUS HAYYHBIX ACTPOHOMUYECKUX 3HAHUIA;
coOro1aTh IpaBmiIa 0€30MacHOTO TPy/ia MPHU MPOBEECHUN UCCIICIOBAHUMA
B paMKax y4eOHOro OKCIIEpUMEHTa, MpakKTUKymMa ©  y4eOHo-
HCCIEN0BATEIIbCKOM M TPOEKTHOM JEATEIIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIBHBIX YCTPOICTB U Ta00OPATOPHOTO 00OPYAOBAHUS;

pelaTte pacyETHBIE 3aJadyd C SBHO 3aJJaHHOM M HESBHO 3aJaHHOM
¢bu3nueckoil MOJeNbl0: HAa OCHOBAaHWM aHaliM3a YCJOBHUSL BBIOMPATH
dbuzmyeckre MojJeNu, OTBEYalollne TPeOOBaHUSAM 3aJaud, MNPUMEHSTh
dbopmyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIaThl (PU3HYECKUX TEOPUU
MPA HKCHOOJIb30BAaHUHM MAaTEMAaTHYECKMX METOJIOB pELICHUs  3ajad,
MPOBOAUTH PACUETHl HA OCHOBAHUM MUMEIOIINXCS JaHHBIX, aHAJIU3UPOBATh
pE3yAbTaThl U KOPPEKTUPOBATh METOJBI PEHIEHUS C YUYETOM MOJYYEHHBIX
pE3yJIbTATOB;

peniaTh KadyeCTBEHHbIC 3a7auM, TpeOyrollne MNPUMEHEHUs] 3HAHUN U3
pa3HBIX pa3JeNnoB Kypca PU3MKH, a TAKKE UHTETPAIUN 3HAHUN U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOr0 IMKJA: BBICTPAUBATH JIOTHYECKYIO
LEMOYKY PacCyXJACHUM ¢ OOPOW Ha U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (pU3NYECKUE SIBJICHUS;

WCIIOJIB30BATh TEOPETUUYECKUE 3HAHUS I OOBSICHEHUS OCHOBHBIX
MPUHITUTIOB PabOTHI M3MEPUTEIHHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKHX MPOLIECCOB;

NPUBOJUTh MPUMEPHI BKJIAJla POCCUMCKUX U 3apyOCKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHHUE IMPOIECCOB OKPYKAIOIIETO
MHUpa, B Pa3BUTHUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBATH U OIEHUBATDH MOCIEACTBHUS OBITOBOM M MTPOU3BOJICTBEHHOM
NESTEILHOCTH YEeJIOBEeKa, CBA3AHHOM C (PU3MYECKHUMH TMPOIECcCaMu, C
MO3UIINHI HKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOTNIOIB30BAHUM, & TAKKE PAa3yMHOM HCHOJIb30BAHUM JOCTHKECHUU



HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pPa3BUTHUS YEJIOBEYECKOro
00111eCTBa;

IPUMEHATh pa3juyHble CcrocoObl paboThl ¢ MH(popMauuend (pusndeckoro
COJIEP)KaHUSI C MCIOJb30BAHUEM COBPEMEHHBIX HMH(GOPMALIMOHHBIX
TEXHOJIOTUI, TPU 3TOM HCIOJb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUH I TOMCKA, NEepepadOTKH M MPEAbSIBICHUS Y4YEOHOW U
HAYYHO-MIOMYJISIpPHON MH(OpMALIUY, CTPYKTYPUPOBAHUS U UHTEPIIpETALUU
uH(pOpMallMY, MOJYYEHHOM U3 pa3IUYHbIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  NOJy4aeMyl0  HMH(OpManmuioo U OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA MH(OpMaLUy;

IPOSIBIISATH OpraHU3alMOHHBIE U II03HABATEJIbHbIE yMEHUs
CaMOCTOSITEJILHOTO ~ NMPUOOPETEHUsT HOBBIX 3HAHUH B Ipoliecce
BBINIOJIHEHHUS POEKTHBIX U y4eOHO-UCCIIEIOBATENbCKUX padoT;

paboTaTh B TpynIe C HCIOIHEHUEM Pa3IUYHbIX COLMAIbHBIX POJIEH,
IUTAHUPOBATh PabOTy IPyMIbl, PAMOHATIBLHO PaCIpeAesiTh ACSITeIbHOCTD
B HECTaHJAPTHBIX CUTYyalMsX, aJleKBaTHO OLICHMBATh BKJIAJ KaXXJAOIO U3
YYaCTHUKOB TPYNIIbI B pEIIEHUE pacCMAaTPUBAEMON MPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyayiel npodeccuoHaabHOM AesTeIbHOCTH 1O
CHEIMATBEHOCTAM (PU3UKO-TEXHHUUECKOTO IPOpUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnyectBo yacos
Ne HaumeHoBaHue pa3/ieioB U TeM
KonTpoJsbHble
n/n NPOrpamMmMbl Bcero
padoThl
Pasznea 1. HAYUYHBIA METO/1 IIO3HAHUS IIPUPOIbI
1.1 Hayunslii MeTO MO3HAHUSA IPUPOLBI 6
Hroro no paszneny 6
Paznean 2. MEXAHUKA
2.1 Kunemartnka 10 1
2.2 Jnaamuka 10
2.3 Crartuka TBEpAOIO TENa 5 1
24 3aKOHBI COXPAHEHUS B MEXAHUKE 10 1
Uroro no pazgeny 35
Pasnea 3. MOJIEKYJIAPHAA ®U3UKA U TEPMOJAUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHOKMHETUUECKON TEOPUH 15 1
3.2 TepmoanHaMuka. TerioBble MalIuHBI 20 1
33 ArperatHble COCTOSIHUS BenlecTBa. Pa3oBbie 14 1

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
(uu¢posbie)
o0pa3oBaTe/ibHbIE
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MEPEXObI
Uroro no pazgeny

Pasnea 4. JIEKTPOJJUHAMUKA

4.1 DJNEKTPUUYECKOE M0JIE
4.2 [TocTOsIHHBINM 37EKTPUUYECKUIA TOK
4.3 Toxku B paznu4HbIX cpenax

Htoro no pazneny

Paznen 5. PUSHUECKHA TIPAKTUKYM

5.1 @U3HYECKUI NPAKTUKYM
Hroro no pasneny
PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

49

24

24

54

16

16

10
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16

16
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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

KoandecTBO yacoB
HaumeHoBaHue pa3ie/ioB U TeM

Ne i/m KonTpoJsbHble
NMPOrpamMMbl Bcero
padoThI
Pazgen 1. JIEKTPOJANHAMMUKA
1.1 MaruutHoe noJse 14
1.2 OneKTpOMarHuTHas HHIYKIHUS 13 1
Hroro no paszneny 27
Pazgen 2. KOJIEBAHUSA U BOJIHBI
2.1 Mexannueckue KoyieGaHus 10
2.2 DIeKTpOMarHuTHBIC KOJIeOaHus 15
)3 MexaHn4yeckue 1 3J1eKTpOMarHUTHbIE 10 I
BOJIHBI
2.4 Orntuka 25 1
Wroro no pazneny 60

Paszea 3. OCHOBBI CIEIIUAJIBHOM TEOPUUA OTHOCUTEJIBHOCTH

3.1 Ocuosrl CTO 5 1

Uroro no pazgeny 5

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypcbl

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

bu6mmorexa [JOK
https://m.eds00.ru/39859¢f1

bu6mmoreka [JOK
https://m.edsoo0.ru/39859¢f1

bu6mmoreka [{OK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [{OK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [JOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [{OK
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

Pa3nea 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHO-BOIHOBOH qyaliu3m 15

4.2 duzmka atoma 5

dwu3uKa aTOMHOTO SApa U JIEMEHTapHBIX
YACTHI]

4.3

Wroro no pazneny 25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3UKU 12

Uroro no pazgeny 12

Paznen 6. PUSHUYECKHA TPAKTUKYM

6.1 PuU3nYECKUl MPaKTUKYM 16 16

Uroro no pazgeny 16

Pa3nea 7. OBOBINAIOHIEE IOBTOPEHHUE

CucreMaTuzamnus 1 00001IeHe
MPEMETHOTO COJICPIKAHMS U OIbITa

7.1 . 15
JeSITeIbHOCTH, TIPUOOPETEHHOTO NTPU
u3yudeHnn kypca ¢pusuku 10 — 11 kmaccon
Uroro no pazgeny 15
PesepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 4 16

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.eds00.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [{OK
https://m.edsoo0.ru/39859¢f1

bu6mmoreka [IOK
https://m.edsoo.ru/39859¢f1

bu6mmorexa [IOK
https://m.edsoo.ru/39859¢f1

bu6mmoreka [JOK
https://m.eds00.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




IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Ne
wn Tema ypoka

®dusnka — pyHIaMeHTaIbHAs HayKa O
npuponae
HayuHsblii MeTOZI TO3HAHUS U METOBI

uccaeaoBaHus GU3NYECKUX SIBICHUI

DKCIIepUMEHT U Teopus B Ipolecce
no3HaHuA npuposl. Habmonenne u
HKCIEPUMEHT B (PU3UKE

Crioco6b! n3MepeHust GPu3nIeCcKux
BEJIMYUH

AOCOIIOTHAS U OTHOCUTEIbHAS

MOTPEUTHOCTH U3MEPEHUH (PH3MUECKUX

BCJIIMYMH

MonenupoBanue B ¢pusuke. Poib u
MeCTO (QHU3UKHU B POPMUPOBAHUH

COBPEMEHHOM HAYyYHOU KapTHHBI MUPA,

B [IPAKTUYECKON AESITENbHOCTH JIOAEH

Mexanunueckoe aBrkenue. Cucrema
orcueta. OTHOCUTEIIEHOCTD
MEXaHHYECKOTO JBIKeHus. [Ipsamas u
oOparHas 3a/1a9M MEXaHUKU

Paauyc-BekTop MaTepualbHON TOUKH,

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoTbI

JlaTa
H3YYeHUS

DJICKTPOHHBIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcebl

bu6mmorexa [IOK
https://m.edsoo.ru/1beef346

bubmuoreka [JOK
https://m.edsoo.ru/3a7fde29

bu6mmoreka [JOK
https://m.edsoo.ru/34c¢49931

bu6mmorexa [IOK
https://m.edsoo.ru/ca2def03

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f18fda3

bubmmoreka [JOK
https://m.edsoo.ru/eabbded1

bubmuoreka [JOK
https://m.edsoo.ru/e9a52102

bubmuoreka [JOK


https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1
https://m.edsoo.ru/e9a52f02
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€T0 IMPOCKIUHN HAa OCU KOOpAHUHAT.

Tpaekropus. [lepemenienne. CkopocTsb.

NX npoekiuu Ha OCH KOOPAMHAT

PaBHOMEpHOE npsAMOSIMHENTHOE
nBikeHue. I'paguueckoe onucanue
PABHOMEPHOTO IIPSIMOJIMHEHHOTO
JBAYKEHUS

CroxeHne nepeMeeHnii 1 CKOPOCTEH.
Pemenue 3agau

HepaBHOMepHOE BHKEHHE.
MrHoBeHHast CKOPOCTb. Y CKOPEHHE.
[IpsamonnHeiHOE ABUKEHUE C
ITOCTOSIHHBIM YCKOPEHHEM

I'padmyeckoe onucanue
pr[MOJ'II/IHGI\/JIHOFO JABHUKCHUS C
MOCTOSTHHBIM yCKOPEHUEM

CBobOogHOE mazeHue. Y CKOpeHue
CBOOOTHOTO NaICHUS. 3aBUCHMOCTh
KOOPJMHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHU U UX rpaduku

JIBm>keHue Tena, OpOoIIeHHOTO MO
YIJIOM K TOPU30HTY

KpuBonuneiinoe npmxenue. [[prmxenue
110 OKPYXKHOCTH. YTJIOBasi U JJMHEHHAs
ckopocTs. [lepuon u yacrora.
LlenTpocTpeMuTenbHOE U MOJTHOE
yCKOpEHHUe

KonrponbHas pabora o Teme

https://m.edsoo.ru/30a108a5

bu6mmoreka [JOK
https://m.eds00.ru/89ba7190

bu6mmorexa [IOK
https://m.edsoo.ru/761d18aa

Bbu6nuoreka [JOK
https://m.edsoo.ru/a99549a7

Bbu6nuoreka [JOK
https://m.edsoo.ru/b7560bbf

bubmuoreka [JOK
https://m.edsoo.ru/f738109¢

bu6mmoreka [IOK
https://m.edsoo.ru/7 1cbb4f5

bu6mmoreka [IOK
https://m.edsoo.ru/33196fbe

bu6mmoreka [IOK
https://m.edsoo.ru/1242132¢



https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
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"Kuuemartnka"

[TepBsiif 3akoH HproTOHA.
WNuepunanbHble CUCTEMBI OTCUETA.
[Tpuaumn otHOCUTENbHOCTH ["anumes.
HewunepuuanbHblie CUCTEMBI OTCUETA

Cuna. PaBHOEHCTBYIOIIAS CHTIA.
Bropoii 3akon Hetotona. Macca

B3aumopeiicteue ten. Tpernii 3aK0H
HeroTona

[Ipunnun cynepno3unuu cui. Pemenne
3a/1a4 Ha IPUMEHEHUE 3aKOHOB
HrroTona

3aKOH BCEMHPHOTO TATOTCHHSI.
DKBHUBAJIEHTHOCTh T'PAaBUTAIMOHHOW U
WHEPTHOI Macchl

Cuna TsKecTH U yCKOpEeHHe
cBOOOHOrO NaIeHUS

JIBr>KeHHe HeOECHBIX Tel U X
UCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHUYECKasi CKOPOCTb. 3aKOHbI
Kennepa

Cuna ynpyroctu. 3akoH I'yka. Bec tena

Cuna tpenus. [Ipupoaa u BuasI cun
TpeHus. JIBUKEHUE B KUIKOCTH U rase C
Y4ETOM CHJIBI CONTPOTHUBIIEHUS CPEJIbI

Jasnenue. I 'nuapocrarnueckoe
nasnenue. Cuna Apxumena

bu6mmorexa [IOK
https://m.edsoo.ru/5a9¢e4a64

Bbu6nuoreka [JOK
https://m.edsoo.ru/141d3837

bubmmoreka [JOK
https://m.edsoo.ru/57dba505

bu6mmoreka [IOK
https://m.edsoo.ru/bdf997fb

bu6mmorexa [IOK
https://m.edsoo.ru/9aba2b0a

Bbu6nuoreka [JOK
https://m.edsoo.ru/22757£26

bubmuoreka [JOK
https://m.edsoo.ru/1 labfa0a

bubmmoreka [JOK
https://m.edsoo.ru/0ae2cd84

bu6mmorexa [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2¢b29676

bu6mmorexa [IOK
https://m.edsoo.ru/a28aa7ad



https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a
https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
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AOGCOIIOTHO TBEPOE TEIO.
IlocTynarenbHOE U BpalaTesbHOE
ABHWKCHUC TBCPAOro TCiia

MOMEHT CHIIBI OTHOCUTEIBHO OCH
Bpamienus. [1nedo cuis

CnosxeHue cuil, NPUIOKEHHBIX K
TBepAoMy Teiy. LleHTp TspkecTn Tena.
VYcnoBusi paBHOBECHS TBEPIOTO Tea.
Bunbl paBHOBeCHs

Pemrenue 3agau

KonTtponbnas paboTa mo teme
"Ilnunamuka. Ctatvka TBEpAOro Temna"

NMmynsc MaTepuaibHON TOUKH,

CUCTEMBI MaTEpPUAIIbHBIX TOYEK. LleHTp

MaCC CUCTCMBI MaTepI/IaJ'IBHI)IX TOYCK.
Teopema 0 ABMKCHHUH IIEHTPA MACC

I/IMHYJIBC CUJIbl U USMCHCHUC UMITYJIbCa

Tena. 3aKOH COXPAHEHUS UMITYJIbCA.
PeakTuBHOE NBMKEHUE

MOMEHT uMIlyJIbCca MaTEPUATIBLHON
Touku. [IpencraBnenue o coxpaHeHun
MOMEHTa UMITYJIbCa B EHTPAIBHBIX
MIOJISIX

Pemenue 3agau

PaGoTa cHiipl Ha MaJIOM M Ha KOHEYHOM

nepememnienuu. [ paduueckoe

bubmmorexa [JOK
bubmmoreka [JOK
https://m.edsoo.ru/2b95d57e

bu6mmoreka [IOK
https://m.edsoo.ru/653d3459

bu6mmorexa [IOK
https://m.edsoo.ru/9aa79a7d

bu6mmorexa [IOK
https://m.edsoo.ru/dc1caacQ

bu6mmorexa [IOK
https://m.edsoo.ru/9f5a574c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/4bb8294b

bubmmoreka [JOK
https://m.edsoo.ru/13f0a221

bu6mmorexa [IOK
https://m.edsoo.ru/d6532eb9

bu6mmoreka [IOK
https://m.edsoo.ru/f7706d63

bu6mmoreka [IOK
https://m.eds00.ru/913974c7



https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221
https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
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NpEeJCTaBICHUE PAOOTHI CHIIBL.
MOIHOCTE CHIIBI

Kunernaeckas sneprus. Teopema 06
W3MEHEHUU KUHETUYECKOU YHEPTUU
MaTepHUanTbHOM TOUKH

HOTCHHI/IaJ'II)HI)IG 1 HCIIOTCHIMAJIBHBIC
cunbl. [lorenunaneaas sHeprusi. Bropas
KOCMHUYECKasi CKOPOCTb

Tpetbst KocMudeckast CKopocThb. CBsI3b
pa6OTI)I HECTIOTCHIMAJIBHBIX CHII C
N3MEHEHHEM MEXaHMIEeCKOM SHEPIrun
CUCTEMBI TeJl. 3aKOH COXPaHEHHUS
MEXaHUYECKOU SHEPTUU

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.
VYpaBHenue bepryum s uieaibHOM
KHUIKOCTU

KonTponbhas pabota o Teme "3aKoHbI
COXPAHEHHUS B MEXaHHKe"

PazBuTune npeacraBieHuii 0 npupoie
TermnoTsl. OcHOoBHBIE NonoxeHuss MKT.
Juddysus. bpoyHoBCcKkoe ABMXEHME
Ctpoenne ra3000pa3HbIX, KUAKUX U
TBEPJBIX TeJ. XapaKkTep JBUKEHUS U
B3aMMOJICHCTBUS YaCTUI] BELIECTBA
Macca u pa3mepbl MOJIEKYJI (aTOMOB).
KonuuectBo Bemectsa. [locTosiHHas
ABorazpo

Temneparypa. TemioBoe paBHOBeCHE.

bu6mmoreka [JOK
https://m.edsoo.ru/9a5e2e74

bu6mmorexa [IOK
https://m.edsoo.ru/554bafcc

Bbu6nuoreka [JOK
https://m.edsoo.ru/f57b4e01

Bbu6nuoreka [JOK
https://m.edsoo.ru/f30f43b6

bubmuoreka [JOK
https://m.edsoo.ru/474e7c4a

bu6mmoreka [JOK
https://m.edsoo.ru/b0a4445f

bu6mmorexa [IOK
https://m.edsoo.ru/c44d02¢e2

Bbu6nuoreka [JOK
https://m.edsoo.ru/c5b72ab7

Bbu6nuoreka [JOK


https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
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[Tkana [enscus

Pemenue 3agau

NneansHbiii ra3. ['a30BbIe 3aKOHBI

VYpaBuenune Menzeneesa-Knaneiipona.
Pemenue 3agau

AOcoiroTHas TemmepaTypa. 3aKoH
JanpToHa

N3omnponeccel B UaealbHOM rase ¢

IOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'paduyeckoe npeacraBicHue
H30IPOIIECCOB: U30TEpMa, U30X0Pa,
n3zobapa

OcHoBHoe ypaBHeHue MKT

Pemenue 3agau

CBsi3b a0COMIOTHON TeMIEepaTyphI
TEPMOJIMHAMUYECKON CUCTEMBI CO
CpPEHEW KUHETUYECKON SHEpruen
MOCTYIATEIBHOTO TEMJIOBOTO IBUKEHUS
€€ yacTuil

O0001IeHrEe ¥ cUCTEMaTU3aLUs 3HAHUI
o teme "OcuoBsr MKT"

Kontponbnas padota o Teme "OCHOBBI
MKT"

TepMmonuHaMuueckasi cucTeMa. 3a/laHue

https://m.edsoo.ru/0070d493
bu6mmoreka [IOK
https://m.edsoo.ru/1531aba5s
bu6mmoreka [IOK
https://m.edsoo.ru/1deb2367

bu6mmoreka [JOK
https://m.edsoo.ru/8d12¢328

bu6mmorexa [IOK
https://m.edsoo.ru/14e02d1f

bubmuoreka [JOK
https://m.edsoo.ru/68878d51

bu6mmoreka [JOK
https://m.edsoo.ru/1344327b

bu6mmoreka [JOK
https://m.edsoo.ru/c8094721

bubmmoreka [JOK
https://m.edsoo.ru/10265a05

https://m.edsoo.ru/c38af875

bu6mmoreka [JOK
https://m.edsoo.ru/09d12{d8

bu6mmorexa [IOK
https://m.edsoo.ru/13adad59

Bbu6nuoreka [JOK



https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
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BHEIIHUX ycsioBui Juist T/ cucteMsl.
BHemnue 1 BHyTpeHHUE ITapaMeTpBl.
[Tapametpsl T/] cuctemsel Kak cpeaHue
3HAYEHMSI BEJIMYHH, ONUCBHIBAIOIINX €€
Ha MUKPOCKOIIMYECKOM yPOBHE

Hynesoe Hauano TepMOAUHAMUKH.
CamonpounsBoibHas penakcanus T]]
CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO

MO,I[GJ'IL nacaJbHOI'O I'a3a B
TCPMOJUHAMUKE. VYcnosus
MNPpUMCHUMOCTU 3TOM MOACIIN

VYpasnenue Menpaeneesa-Knanelipona u
BBIpa)KEHHE JIJIsl BHYTPEHHEH SHEPTUN

BeIpaxxeHue i1 BHyTpEHHEH SHEPIrun
OJIHOATOMHOTO HJEAJIBHOTO Ta3a.
KBasucratnueckne u HECTATHYECKUE
IIPOLIECCHI

OnemenTapHas paboTa B
TepMoanHaMuKe. Berancienue padboTel
o rpaduKy mporecca Ha pV-
auarpaMMe

Tennonepenaya kak cmocod U3MEHEHUS
BHyTpeHHel 3Heprun T/l cucremsr 6e3
COBepIIEHHs pabOThHI

KonBekuus, TenaonpoBogHOCTb,
U3IIy4eHue

KommuectBo TennoTel. Tem1oéMKOCTE
Tena. Y iedbHas U MOJIsipHas

https://m.edsoo.ru/5f8d38a3

bubmuoreka [JOK
https://m.edsoo.ru/8ec51210

bu6mmoreka [IOK
https://m.eds00.ru/29355001

bu6mmorexa [IOK
https://m.edsoo.ru/bal178d0

Bbu6nuoreka [JOK
https://m.edsoo.ru/ac5cacls

Bbu6nuoreka [JOK
https://m.edsoo.ru/741d5738

bubmmoreka [JOK
https://m.edsoo.ru/3d734561

bu6mmoreka [IOK
https://m.edsoo.ru/157b54cd

Bbu6nuoreka [JOK
https://m.edsoo.ru/7ba67355



https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
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TEIUIOEMKOCTH BenlecTBa. Y AeibHas
TEIUIOTa CrOpaHus TOIUINBA

Pacuér konuuecTBa TEMJIOTH pU
Terionepenaye

[TonsiTre 06 aquabaTHOM mporecce.
[IepBbIil 3aKOH TEPMOAMHAMUKHI

KonmuecTBo TeminoTel U paboTa Kak
Mepbl U3MEHEHUS BHYTPEHHEN SHEPTUn
T cuctemsl

BTopoli 3aKk0H TepMOJIMHAMUKY IS
PAaBHOBECHBIX 1 HEPAaBHOBECHBIX
nporeccoB. HeoOpatumocTts
MIPUPOHBIX MPOLIECCOB

[TpuHIUIIBI AEHCTBUS TETIIOBBIX
mamuH. KT

MaxkcumansHoe 3Hauenre KIT. Iuxn
Kapno

Pemenue 3agau

DKOJIOTUYECKHUE aCTIEKThI
WCIIOJIb30BAaHUSI TETUIOBBIX JIBUTATENCH.
TemnnoBoe 3arpA3HEHUE OKPYKarOIIEH
Cpelibl

Pemenue 3agau

O000111eHIE U CUCTEMATH3aIUs 3HAHUN
o Teme "Tepmoannamuka. TerioBbie
MaIuHe"

bu6mmorexa [IOK
https://m.edsoo.ru/1db5ad4e

Bbu6nuoreka [JOK
https://m.edsoo.ru/d8098824

bubmuoreka [JOK
https://m.edsoo.ru/b047alcd

bu6mmoreka [JOK
https://m.edsoo.ru/c6f4f464

bu6mmorexa [IOK
https://m.edsoo.ru/2¢945513

bubmuoreka [JOK
https://m.edsoo.ru/fe3857b9

bubmmoreka [JOK
https://m.edsoo.ru/b3efal 8b

bubmuoreka [JOK
https://m.edsoo.ru/9867aaa’7

Bbu6nuoreka [JOK
https://m.edsoo.ru/c8c70432

bubmuoreka [JOK
https://m.edsoo.ru/28d62b3f



https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f

KonrponsHas pabora o Teme 1 1 bubnuoreka [IOK
"TepmoanHamuka. TernaoBbie MAIUHbI" https://m.edsoo.ru/1b6e26¢c5
[TapooGpa3oBaHne U KOHICHCAIIHS.

bu6mmoreka [JOK

Hcnapenue u kunenue. Y nenbHas 1

https://m.edsoo.ru/6f8e¢6777
TEIUI0Ta MapooOpa30BaHUS

Hacrprmennsie u HCHACBIIICHHBIC IaphbI.
KadgecTtBeHHas 3aBUCHMOCTD IIJIOTHOCTH

" JaBJICHUS HACBINICHHOTO Iapa OT
TEMIICPATYPbl, UX HE3ABUCUMOCTD OT 1
00BEMa HACBIIICHHOT'O I1apa.

bu6mmoreka [IOK
https://m.edsoo.ru/f5¢17d02

3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
JABJICHUS B )KUJKOCTHU

BnaxHocTs Bo3ayxa. AGCONIOTHAS U | bubnuorexa [JOK
OTHOCHTEJIbHAS BIAKHOCTh https://m.edsoo.ru/30ebbb79
Pemenne 3agau 1 bubmorera [TOK
g https://m.edsoo.ru/18e95f13
Teépnoe teno. Kpucramnuueckue u
amopdHbIe Tea. AHU30TPOIHS CBOMCTB 1 bubmorexa HOK
p ' p https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[InaBneHue n KpUCTATUIU3ALIMSL.
VY eapHas TEIUIOTA IIJIaBJICHUS 1 buGnnorexa [IOK
A ’ https://m.edsoo.ru/6ee91e9f
CyO6numarust
eopManmu TBEPIOTO Tea.
Aecpop P bubmuoreka [JOK
Pactsokenue u cxxatue. Cnur. Monyinb 1
o https://m.edsoo.ru/dalaabl0
HOwura. Ilpenen ynpyrux nedopmanuit
TemnnoBoe pacuIMpeHue KUIKOCTEN U
. bu6mmoreka [IOK
TBEPIBIX T€JI. AHTAPMOHU3M TEIIOBBIX 1

https://m.edsoo.ru/7basSedf2

KOJIeOaHUIl YacTHL] BELLIECTBA


https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02
https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
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ITpeoOpa3oBanue sHeprun B (ha30BBIX
nepexoax

YpaBHEHHE TEIUIOBOTO OanaHca

Pemenue 3agau

IToBEpXHOCTHOE HATSKEHUE.
Kanunnsipueie saBnenus. JlaBnenue nop
HCKPUBJIICHHO! ITOBEPXHOCTHIO
xuakoctu. @opmyiia Jlammaca

O06o0061eHre U cucTeMaTu3alus 3HaHu|
1o Teme "ArperarHble COCTOSIHUS
BeniecTBa. dazoBble nepexomab”

KonTtponbHas paboTa mo teme
"ArperatHbleé COCTOSIHUSI BEIIECTBA.
®da3oBbIe IEPEXOABI"

DnexTpusanus Tea U €€ IposBICHUS.
DJekTpudeckuil 3apsia. /IBa Buaa
ANEKTPUIECKUX 3apsaaoB. [I[poBogHMKH,
TUDIIEKTPUKHU U TIOTYTIPOBOAHUKHU

DneMeHTapHBIN AIEKTPUUECKUH 3apsil.
3aKOH COXpPaHEHHUs HIEKTPUUECKOTO
3apsga

B3anmopenicteue 3apanoB. Toueunsle
3apsaabl. 3akoH Kynona

Pemenue 3agau

bubmmorexa [JOK
https://m.eds00.ru/97a0672f

bu6mmoreka [IOK
https://m.edsoo.ru/ab15211b

bubmuoreka [JOK
https://m.edsoo.ru/8ab7{40d

bubmuoreka [JOK
https://m.edsoo.ru/b42f1{97

bu6mmoreka [JOK
https://m.edso0.ru/0b52575¢

bu6mmorexa [IOK
https://m.edsoo.ru/7dc2a739

bu6mmorexa [IOK
https://m.edsoo.ru/laff445f

Bbu6nuoreka [JOK
https://m.edsoo.ru/f49atd24

bubmuoreka [JOK
https://m.edsoo.ru/445b7746

bubmuoreka [JOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc



https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
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Onexrpuueckoe noie. Ero aeiicteue Ha
JIEKTPUYECKUE 3aPsiIbI

Hanpsk€HHOCTB 2IEKTPUYECKOTO MO,
[TpoGubIii 3apsia. Jluauu
HaNPsKEHHOCTH AIEKTPUYECKOTO MOJIS.
OnHOPOIHOE AIIEKTPUYECKOE TI0JIE

IloTeHManTbHOCTH
AJIEKTPOCTATHYECKOTO MoJid. PazHOCTH
MOTEHIIMAJIOB U HANPS)KEHUE
[ToTenmanpHast YHEPTUA 3apsiia B
3JIEKTPOCTATHYECKOM MoJje. [ToTeHnnan
3JIEKTPOCTATHYECKOTO MOJIA

CBs13b HANPSHKEHHOCTH TIOJISL U
Pa3HOCTH MOTEHILINAJIOB JJISt
3JIEKTPOCTATHYECKOTO MOJIA

[IpuHuun cynepno3unumn
JIEKTPUYECKUX MOJIEH

Pemenue 3agau

[Tone Toueunoro 3apsana. [Tone
paBHOMEPHO 3apsKEHHOU chepsl
[Tone paBHOMEPHO 3apsIKEHHOTO MO
00béMy m1apa. [Tose paBHOMEpHO
3apsSOKEHHON OECKOHEYHOM ITOCKOCTH
[IpoBOIHUKH B 3IEKTPOCTATUYECKOM
nosie. Y CIoBUE paBHOBECHS 3apsI0B

Z[I/ISJ'ICKTpI/IKI/I " IOJIYIPOBOAHHUKHU B
QJICKTPOCTATUYCCKOM I10JIC

bubmmorexa [JOK
https://m.edsoo.ru/05c6bfal

bu6mmoreka [IOK
https://m.edsoo.ru/3dac6957

bu6mmorexa [IOK
https://m.edsoo.ru/80021447

Bbu6nuoreka [JOK
https://m.edsoo.ru/af5fa389

bubmuoreka [JOK
https://m.edsoo.ru/df7a6838

bu6mmoreka [JOK
https://m.edsoo.ru/0Ocfe4abe

bu6mmoreka [IOK
https://m.edsoo.ru/5a582263

bu6mmorexa [IOK
https://m.edsoo.ru/b297b5¢3

Bbu6nuoreka [JOK
https://m.edsoo.ru/f7a665¢ee

bubmuoreka [JOK
https://m.edsoo.ru/32405eab

bu6mmorexa [IOK
https://m.edsoo.ru/060ebab5s



https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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Konzaencarop. D1eKTpoEMKOCTh
KOHJEHCATOpa. DIEKTPOEMKOCTh
IUIOCKOT'O KOHJIEHCATOPa

Hapanneanoe COCIUMHCHHC
KOHACHCATOPOB

IlocienoBaTeabHOE COEIUHEHUE
KOHJIEHCATOPOB

DHeprus 3apsKEHHOI0 KOHAEHCaTopa

Pemenue 3agau

JIBr>keHue 3apsKEHHOM YaCTHULIBI B
OJIHOPOJHOM BJIEKTPUUECKOM I10JIE

Pemrenue 3agau

O06o001IeHre U crucTeMaTu3alus 3HaHuH
o Teme "DnexTpudeckoe mosue"
KonrtponbHas pabora 1o Teme
"OnexkTpuueckoe nojue"

Cuia Toka. I1oCcTOSHHEIN TOK. Y CIIOBUA
CYIIIECTBOBAHMS TTOCTOSIHHOTO
ANEKTPUYECKOTO TOKA

Uctounnku Toka. Hanpsbxenne u 9J1C

3axon OMa i ydacTKa Lemnu.
DJIEKTPUYECKOE COMPOTUBIICHUE
3aBHCHMOCThD COIIPOTUBJICHU A
OJTHOPOIHOTO NMPOBOJIHUKA OT €T0

bubmuoreka [JOK
https://m.edsoo.ru/845b4{73

bu6mmoreka [IOK
https://m.edsoo.ru/d11e8ce7

Bbu6nuoreka [JOK
https://m.edso00.ru/1€992920

Bbu6nuoreka [JOK
https://m.edsoo.ru/73a34f18

bu6mmorexa [IOK
https://m.edsoo.ru/5fb2acbs
https://m.edsoo.ru/27434040

bubmuoreka [JOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [JOK
https://m.edsoo.ru/5752603f

bu6mmoreka [JOK
https://m.edsoo.ru/cefe90e9

bu6mmorexa [IOK
https://m.edsoo.ru/233311b5

bu6mmorexa [IOK
https://m.edsoo.ru/0839al115

Bbu6nuoreka [JOK
https://m.edsoo.ru/f14f251¢e

bubmuoreka [JOK
https://m.edsoo.ru/95fcdf51



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
https://m.edsoo.ru/95fcdf51
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JAJIMHBI U TUIOIIAAU IMOIICPEUYHOTO
CCUCHUA

VY ienbHO€E CONPOTUBIICHUE BEILIECTBA.
Pemenue 3agau

[TocnemoBareabHOE, MAPAICIBHOE,
CMEIIaHHOE COCTNHCHHE TIPOBOTHUKOB

Pacuér pa3BeTBIEHHBIX JIEKTPUUECKUX
ueneii. [lpaBuna Kupxroga

Pemenue 3agau

PaGora snekTpudeckoro Toka. 3akoH
JIxoyns —Jlenna

Pemenue 3agau

MOMIHOCTB IEKTPUIECKOTO TOKA.
TennoBass MOITHOCTh, BhIIENsAIEMas Ha
pesucrope

Pemrenue 3agau

OJ1C v BHyTpeHHEE COPOTHUBIICHUE
HCTOYHUKA TOKA

3akoH OMa 1st TOJTHOM (3aMKHYTO)
BJIEKTPUYECKON LETTH

Pemenue 3agau

MomHoCTh ICTOYHHUKA TOKA

Kopotkoe 3aMbikanue

bu6mmorexa [IOK
https://m.edsoo0.ru/437{f8300

Bbu6nuoreka [JOK
https://m.edsoo.ru/236f7¢07

bubmmoreka [JOK
https://m.edsoo.ru/1794cf37

bu6mmoreka [IOK
https://m.edso0.ru/3881b469

bu6mmoreka [IOK
https://m.edsoo.ru/a3605¢c5¢

bu6mmorexa [IOK
https://m.edsoo0.ru/6761bfOf

bu6mmorexa [IOK
https://m.eds00.ru/99750a6f

bu6mmorexa [IOK
https://m.edsoo.ru/eb72{c24

bu6mmorexa [IOK
https://m.edsoo.ru/72d453af
bubmuoreka [JOK
https://m.edsoo.ru/221{40fb

bubmuoreka [JOK
https://m.eds00.ru/3580b679

Bbu6nuoreka [JOK
https://m.edsoo.ru/a0ae51d8

Bbu6nuoreka [JOK



https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
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KOHZ[GHC&TOp B IICIIN IIOCTOSAHHOT'O TOKA

Pemrenue 3agau

Pemenue 3amay mo reme "I1oCTOSTHHBII
ANEKTPUYECKUH TOK"

Pemenue 3amau mo teme "I1oCcTOSITHHBIHI
ANEKTPUYECKUH TOK"

Pemrenue 3agad mo teMme "IlocTOSSHHBIHN
3NEKTPUYECKUN TOK"

O06o0mieHne 1 cucTeMaTu3alus 3HaHUK
1o TeMe "TIoCTOSIHHBIIN 2IeKTpUUECKUi

n

TOK
Konrponsnas pabora o Teme
"[locTOSIHHBIN NEKTpUYECKUH TOK"

DneKkTpuyeckasi poOBOAUMOCTD
Pa3IMYHBIX BELIECTB. DIIEKTPUUECKHUI
TOK B MeTajiax. CBEpXMpOBOAUMOCTD

DJIEKTPUYECKUI TOK B pacTBOpaxX U
pacruiaBax 3JIeKTPOJIUTOB. 3aKOHbI
Dapages 17 SIEKTPOIN3a

DJIEKTpUYECKUH TOK B razax. [lnazma

DNeKTpUUYECKU TOK B BAaKyyMe.
Bakyymnbie nmpubopbl

DNEKTPUUYECKUH TOK B
MOJIyIPOBOIHUKAX

https://m.edsoo.ru/546£5632

Bbu6nuoreka [JOK
https://m.edsoo.ru/35368f3¢

Bbubnuoreka [JOK
https://m.edsoo.ru/4410cef0

bubmuoreka [JOK
https://m.edsoo.ru/a7340a29

bubmmoreka [JOK
https://m.eds00.ru/744261b8

bu6mmorexa [IOK
https://m.edsoo.ru/eb5d4687

Bbu6nuoreka [JOK
https://m.edsoo.ru/bfd7a050

bubmuoreka [JOK
https://m.edsoo.ru/1885ddf1

bu6mmoreka [JOK
https://m.edsoo.ru/da794295

bu6mmorexa [IOK
https://m.edso0.ru/4b423491

bu6mmorexa [IOK
https://m.eds00.ru/92d92{76

Bbu6nuoreka [JOK
https://m.edsoo.ru/2E+160

bubmuoreka [JOK
https://m.edsoo.ru/ab61c660



https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
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[TorynpoBOIHUKOBBIE TPUOOPHI

Du3HUECKU IPAKTUKYM 110 TEME
"N3mepenue cuiibl TOKa M HATIPSIKEHUSI
B LIENIU TIOCTOSIHHOT'O TOKA MPHU TIOMOIIU
aHAJIOTOBBIX U LIU(POBBIX
HU3MEPHUTEIBHBIX TPUOOPOB" MITH
"3HaKOMCTBO C LIU(POBOIL
naboparopueii o pusuke. [Ipumeps
U3MEpeHus: PU3NIECKUX BETHUUH MPH
MTOMOIIY KOMIIbIOTEPHBIX AATYUKOB"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3yuyeHre HepaBHOMEPHOTO JTBUKECHHUS
C IIENBI0 OMPE/IEICHNUS MTHOBEHHOM
ckopoctu"

OU3NYECKUI TPAKTUKYM 10 TEME
"N3mepeHue yCKopeHus mpu
MPSIMOJTMHEHHOM PaBHOYCKOPEHHOM
JBMOKCHUU 10 HAKJIOHHOM TIOCKOCTH"
i "HccnenoBanue 3aBUCUMOCTH Ty TH
OT BPEMEHH NPU PaBHOYCKOPEHHOM
NBIOKEHNN"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3MepeHne yckopeHHsi CBOOOIHOTO
najgenus" win "N3yuenue qBUKEHUS
Tena, OPOIIEHHOT0 TOPU30HTAIBHO"
OU3NYECKUI TPAKTUKYM 10 TEME

"N3yueHne NBUKEHHUS Tela Mo
OKPYKHOCTH C IMOCTOSIHHOM 110 MOJYJTIO

Bbu6nuoreka [JOK
https://m.edsoo.ru/83622200

bu6mmorexa [IOK
https://m.edsoo.ru/5643ea56

bu6mmoreka [JOK
https://m.edsoo.ru/f629215f

bu6mmoreka [JOK
https://m.edso0.ru/6960b6ef

bu6mmoreka [IOK
https://m.edsoo.ru/d1ea2402

bu6mmoreka [IOK
https://m.edsoo.ru/bef53514



https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
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ckopoctbio" uiu "Mccnenosanue
3aBHCHMOCTH Tepro/ia o0parieHus
KOHHUYECCKOI'O MasiTHHUKA OT €ro
napameTpon"

DU3NYECKUN TPAKTUKYM I10 TEME
"N3mepeHune paBHOAECUCTBYIOLIEN CUIIBI
NIpY ABIKEHUH OpycKa M0 HAaKJIOHHON
mwiockoctu" win "lIpoBepka runoTessl o
HE3aBHCUMOCTH BPEMEHU JABM)KEHUS
Opycka [0 HaKJIOHHOM TJIOCKOCTH Ha
3aJJaHHOE PACCTOSIHUE OT €ro Macchl”

@u3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CUIT
YIOPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
PE3MHOBOM 00pasIle, OT UX
nedopmaruu” uiu "Mzydenue
JBUYKEHUS CUCTEMBI TEJ, CBSI3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JErKUit
omox"

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue kodddumrieHTa TpeHus mno
BEJIMYMHE YTI0BOTO KO3 duUIueHTa
3apucumocTtd FTp(N)" wnu
"UccnenoBanue NBIKEHUS OpycKa 1O
HAKJIOHHOM TIOCKOCTHU C IEPEMEHHBIM
KO3 PHUIUEHTOM TpeHHS" HITH
"U3ydeHne IBUKEHUS Tpy3a Ha Baly C
TpeHuem"

@u3HUECKU IPAKTUKYM 110 TEME

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

bu6mmorexa [IOK
https://m.edsoo.ru/b55b81al

bu6mmorexa [IOK
https://m.edsoo.ru/b83b1607

Bbu6nuoreka [JOK


https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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"NccnenoBanue yciaoBUi paBHOBECHS
TBEPIOTO TENA, UMEIOLIETO OCh
Bpamenus" win "KoHctpyupoBanue
KpPOHILTEHHOB U pacuéT CUJI ynpyroctu"
nnu "M3ydeHne yCTOMYMBOCTH
TBEPJIOTO TeJa, UMEIOLIETO IUI0IAb
onops"

@u3HYECKU NPAKTUKYM 110 TEME
"N3mepenue ummybca Teja 1no
TopMO3HOMY nyTH" Ui "M3mepenue
CHJIBI TATH, CKOPOCTH MOJEIH
3JIEKTPOMOOMIISE M MOIIHOCTHU CHJIBI
Taru" nin "CpaBHEHUE U3MEHEHUS
HMITYJIbCA TEJIa C UMITYJIbCOM CHIIBI"
unu "HccnenoBanue coXpaHeHUs
UMITyJIbCA TIPU YIIPYTOM
B3aumozeiicTBun" wiu "M3mepenue
KUHETUYECKON SHEPIUU Teja Mo
TOPMO3HOMY IyTH"

@u3HUECKU IPAKTUKYM 110 TEME
"N3yueHne n30TepMHUECKOT0 Ipolecca
(peKOMEH0BaHO UCIIOIb30BAHHE
nudposoii mabopatopun)" umm
"M3yueHne n30XOopHOro npoiecca'’ win
"N3ydenne n3obapHOTO Iporiecca’ win
"[IpoBepka ypaBHEHUsI COCTOSIHUSA"

@u3HYECKU NPAKTUKYM 110 TEME

"N3mepenue yaenbHON TEMI0EMKOCTH"
unu "HccnenoBanue mpoiecca

https://m.edsoo.ru/4a044f7

bu6mmorexa [IOK
https://m.edso0.ru/8561b28e

Bbu6nuoreka [JOK
https://m.edsoo.ru/e0fe7e07

Bbu6nuoreka [JOK
https://m.edsoo.ru/2f2faa61



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

OCTBIBAHUS BelllecTBa" WITH
"UccnenoBanue aguadaTHOTO
npouecca” nwin "HU3ydenue
B3aMMOCBSI3U YHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TeMIepaTypbl KUTICHHS )KUIKOCTEH"

@u3HUECKU IPAKTUKYM 110 TEME
"N3yueHune 3akoHOMEpHOCTEN
WCTIapeHus KUIKOCTEN" 1in
"N3mepeHue yaenbHON TEMI0ThI
raBiieHus apaa’ wim "M3yuenue
157 CBOMCTB HACBIIICHHBIX apoB" WK1 1 1
"N3mepenue abCONOTHOM BIaKHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/6bla23b5

BO3/lyXa M OLIEHKa MacChl IapoB B
nomenieHun". 3mepenue

K03 pHIHIEeHTa MOBEPXHOCTHOTO
HaTAXKCHUA

DU3NYECKUN TPAKTUKYM I10 TEME
"HabmioneHue npeBpalieHus YJHepruu
3apsKEHHOTI0 KOHAEHCATOpa B YHEPTHIO
M3IIyYeHUs! CBETOANO A" W
"N3yuyeHue npoTekaHus TOKa B LIETH, bubmmorexa [IOK

158
coziepIKalleil KoHaeHcaTop' Wiin https://m.edsoo.ru/ec424377

"Pacnipenenenue pasHoOCTH
MOTEHITUAIOB (HAMPSDKEHUS) TIPH
MOCIIEI0BATEILHOM COeIMHEHUN
KOHJIEHCAaTOpOB"

Pu3nYeCKUil NPAKTUKYM I10 TEME bubnuorexa [JOK

159
"UcciaenoBanre CMENIAHHOTO https://m.eds00.ru/2b179d98



https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377
https://m.edsoo.ru/2b179d98

160

161

162

163

164

165

COEIMHEHUS PE3UCTOPOB" MU

"N3mepeHue yaenbHOro COpOTUBIEHUS

npoBoaHukoB" miu "Hccrnenoanue
3aBUCUMOCTH CHUJIBI TOKA OT
HanpsHKEHU 715 JTaMIIbl HaKaluBaHUA"

@u3HYECKU MPAKTUKYM 110 TEME
"HaGmronenue anekrponusa’ uim
"N3mepeHnue 3apsiia OIHOBAJIEHTHOTO
nona" wiu "Vccnenosanue
3aBUCHUMOCTH COIPOTUBIICHUS
TEPMOpPE3UCTOPa OT TEMIEPATyphl" WU
"CHsiTHE BOJIBT-aMIIEPHON
XapaKTEepUCTUKHU Auoaa”

PesepBubIil ypok. O60011eHIE 1
CUCTeMaTH3alMs 3HAaHUH 10 TeMe
"KunemaTtuka"

PesepBHrlil ypok. O6o0IcHNE 1
CHCTEMaTH3allus 3HAHHUH 110 TEME
"Iunamuka"

PezepHblil ypok. O0o01IeHNE U
cucTeMaTH3alus 3HaHUH 10 TeMe
"CraTtuka TBEpa0rO TeNna"

PezepHblil ypok. O0o01IeHNE U
cucTeMaTH3alus 3HaHUH 1o Teme
"3aKOHBI COXpPAHEHUS B MEXAHUKE"

PeseprubIil ypok. O6001IeHNE 1
cucTeMaTH3alys 3HaHUH 110 TeMe
"OCHOBBI MOJIEKYJISIPHOKNHETUYECKON
Teopun"

Bbu6nuoreka [JOK
https://m.edsoo.ru/64b6e901

Bbu6nuoreka [JOK
https://m.edsoo.ru/ed017d93

Bbu6nuoreka [JOK
https://m.edsoo.ru/3149956b

bubmmoreka [JOK
https://m.edsoo.ru/0f9752ac

bu6mmoreka [IOK
https://m.edsoo.ru/6¢0df9cc

bu6mmorexa [IOK
https://m.edsoo.ru/de148976



https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93
https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976

166

167

168

169

170

PesepBHelit ypok. O6o00IeHHE 1
cHCTEMAaTHU3alMs 3HAHMI 110 TEME
"TepmoanHamuka. TeraoBbie MalIUHbI"

PezepHblil ypok. O0o0meHne 1
cucTeMaTH3alus 3HaHUH 1o Teme
"ArperaTHbl€ COCTOSIHHSI BEILIECTBA.
®da3zoBbIe IEpexoab"

PeseprHbIil ypok. O600meHNE 1
cucTeMaTH3alus 3HaHUH 1o Teme
"Onexkrpuueckoe noiue"

PesepBubIiil ypok. O60011eHIE 1
CUCTeMaTH3alMs 3HAaHUH 10 TeMe
"TIoCTOSIHHBIN ANEKTPUUECKUNA TOK"
PesepBubIil ypok. O60011eHIE 1
cucTeMaTtu3alus 3HaHui 1o teme "Toku
B pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

bubmuoreka [JOK
https://m.edsoo.ru/Obcc77cl

bu6mmoreka [JOK
https://m.edsoo.ru/59ca5¢91

bu6mmoreka [IOK
https://m.edsoo.ru/f2381c0c

bu6mmorexa [IOK
https://m.edsoo.ru/3cae6dal

Bbu6nuoreka [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KITACC

Ne
n/n

Tema ypoka

BzaunmoaeiicTBHE ITOCTOSHHBIX
MAarHMTOB ¥ TPOBOJHUKOB C TOKOM.
MaruutHoe nosie. ['unoreza Amnepa
BexTop MarHuTHOM UHAYKILUH.
[TpuHIUT CyNepO3UIIMN MAarHUTHBIX
nonei. JIMHUY MarHUTHOM MHY KIIMA

MarnutHoe 1osie MPOBOAHHKA C
TokoM. OnbIT Dpcrena

Cuia Amrniepa, €€ HanpaBJIeHUE U
MOJ1YJIb

Penrenue 3anau

[Tpumenenue 3akoHa Amnepa.
OeKTpOU3MEpHUTEIbHBIE TPUOOPHI
Cuna Jlopenua, e€ HanpaBiieHUE U
MOAYJIb. JIBUKEHUE 3apsSKEHHON
YaCTUIIBI B OJJHOPOJTHOM MarHUTHOM
noJje

Permenue 3anau

Pabota cuiel Jlopenna

KoanuyecTBO 4acoB

Bcero

KonTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

JlaTa
HU3yYeHUS

DJIeKTPOHHBIE
uudgpoBbie
o0pa3oBaTe/bHbIE

pecypcebl

Bbu6nuoreka [JOK
https://m.edso00.ru/487a8593

bubmuoreka [JOK
https://m.edsoo.ru/4clabccb

bu6mmoreka [JOK
https://m.edsoo.ru/d35d5262

bu6mmorexa [IOK
https://m.edsoo.ru/26d9c5ba

bu6mmorexa [IOK
https://m.edsoo.ru/a37a0c21

Bbu6nuoreka [JOK
https://m.edsoo.ru/ad7718d7

bubmuoreka [JOK
https://m.edsoo.ru/c97afaal

bubmuoreka [JOK
https://m.edsoo.ru/504e98c7

bubmuoreka [JOK
https://m.edsoo.ru/d518bedb



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

10

11

12

13

14

15

16

17

18

19

20

21

22

Permenue 3agau

MarHuTtHoOE 1oJI€ B BEIIIECTBE.
deppoMarHeTuKy, napa- u
oaMardHeTUKn

OCHOBHBIE CBOWCTBA
beppomarueTukos. [Ipumenenue
beppoMarHeTUKOB

Penrenue 3anad mo reMe "MarauTtHoe
noJie"

Pemrenne 3amad mo reme "Marauraoe
noJie"

SIBneHne 3MeKTPOMArHUTHOU
MHAYyKIUU. [I0TOK BEKTOpa MarHUTHOM
WHIYKIIAN

OJ1C uHAYyKIIIU

3aKOH 3JIEKTPOMATrHUTHON MHAYKIUU
Qapanes

Buxpeoe anexktpuueckoe nosie. Toku
dyko

OJ1C MHAYKIMHY B ABHKYIIAXCS
MIPOBOJTHUKAX

Permenue 3anau

IIpaBuno Jlenna

NunyxrtuBHocts. Katyiika

Bbu6nuoreka [JOK
https://m.edsoo.ru/93617bd9

Bbu6nuoreka [JOK
https://m.edsoo.ru/30ff9608

bubmmoreka [JOK
https://m.edso00.ru/0b58190a

bu6mmorexa [IOK
https://m.edsoo.ru/5b55¢307

Bbu6nuoreka [JOK
https://m.edsoo.ru/41c4ae8a

bubmuoreka [JOK
https://m.edsoo.ru/b3efalcl

bubmuoreka [JOK
https://m.edso0.ru/48150bd8

bu6mmoreka [JOK
https://m.edsoo.ru/abdec188

bu6mmorexa [IOK
https://m.edsoo.ru/15abel40

Bbu6nuoreka [JOK
https://m.edsoo.ru/0235cc02

bubmuoreka [JOK
https://m.edsoo.ru/4dfda618

Bbu6nuoreka [JOK
https://m.edsoo.ru/bbc22726

Bbu6nuoreka [JOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726

23

24

25

26

27

28

29

30

31

32

HHAYKTHBHOCTHU B IICTIU ITOCTOAHHOI'O
TOKa

SAsnenne camouHaykiuu. JJ1C
CaMOMH]TyKITUU

3H€pFI/I$I MAarauTHOTO IMOJISA KaTyIIKH C
TOKOM. DJIEKTPOMArHuTHOE T0JIe

Permenue 3anau

O060011eHNe U cUCTeMaTU3aIUs
3HaHUH 1o TeMe "DieKTpoiuHaMuKa"

KonTponbhas pabota mo teme
"OnekTpoauHaMuka'

KonebarensHas cucrema. CBOOOIHEIE
KojeOaHus. ['apMoHUYecKre
KOJIeOaHus

Kunemaruueckoe u JUHAMHUYCCKOC
OITHCaHKE KOJIeOaTeIbHBIX IlBH)KCHI/IfI

DHepreTuueckoe onucanue. BeiBoa
JTUHAMUYECKOTO OIIMCAHUS
rapMOHHYECKHUX KOJICOaHUH U3 UX
SHEPreTUYECKOTr0 U KHHEMATHYECKOTO
OINMCAHUS

Ammuintya v ¢aza Konedanuit

[Tepron u yacToTa KoJeOaHMIA.
[Teproa Manbix cBOOOIHBIX
KoJIeOaHuil MaTEMaTHIECKOTO
MasTHUKA. [leprom cBOOOTHBIX

https://m.edsoo.ru/621eae9d

bu6mmorexa [IOK
https://m.edsoo.ru/7ee60cal

Bbu6nuoreka [JOK
https://m.edsoo.ru/b3cOadl1

Bbu6nuoreka [JOK
https://m.edsoo.ru/88{69d2b

bubmuoreka [JOK
https://m.edsoo.ru/76484025

bu6mmoreka [IOK
https://m.edsoo.ru/8ae09b98

bu6mmorexa [IOK
https://m.edsoo.ru/7¢1db385

Bbu6nuoreka [JOK
https://m.edsoo.ru/87¢ce9498

bubmuoreka [JOK
https://m.edso0.ru/e3¢99692

bubmuoreka [JOK
https://m.edsoo.ru/7a0c439a

bubmuoreka [JOK
https://m.edsoo.ru/e0399319



https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319

33

34

35

36

37

38

39

40

41

42

43

KOJICOaHUH MPY>KUHHOTO MasTHUKA

3aTyxaromue KojieOaHusl.
Brinyxnennsie konebanus. Pezonanc

ABTOKOJIEOaHNA

Pemenne 3agau

Ypok-koHpepenmus "MexaHnueckue
KOJICOaHUsI B MY3bIKAIBHBIX
MHCTpyMeHTax"

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH 110 TeMe "MexaHudecKkue
konebanus"

ONEeKTpOMarHUTHBIE KOJIEOAHUS.
KonebarenbHblil KOHTYD

®opmyna Tomcona. CBsi3b aMILTUTY ABI

3apsga KOHJICHCATOPa C aMILTUTY 10U
CHJIBI TOKA B KOJICOATEIILHOM KOHTYpE
3aKOH COXpaHEHUsI SHEPTUU B

U7cabHOM KOJIieOaTeThbHOM KOHTYpe

38.TYXaIOH_II/Ie QJICKTPOMArHUTHBIC
KoJIeOaHMUsL. BBIHY)I(IIGHHBIC
SJICKTPOMArHUTHBIC KoJieOaHUs

[Tepemennsbiii Tok. Pe3uctop u
KOHJICHCATOp B LIEMU IIEPEMEHHOTO
TOKa

KaTYHIKa HHAYKTHBHOCTHU B LCIIU

bu6mmorexa [IOK
https://m.edsoo.ru/72¢93d09

Bbu6nuoreka [JOK
https://m.edsoo.ru/6add2644
bu6mmorexa [IOK

https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5

bubmuoreka [JOK
https://m.edsoo.ru/8ef587be

bu6mmoreka [IOK
https://m.edsoo.ru/eb84182f

bu6mmorexa [IOK
https://m.edsoo.ru/d4adabde

Bbu6nuoreka [JOK
https://m.edsoo.ru/09319afl

bubmuoreka [JOK
https://m.edsoo.ru/d1e2d543

bu6mmoreka [IOK
https://m.edsoo0.ru/5¢668619

bu6mmorexa [IOK
https://m.edsoo.ru/84836152

bu6mmorexa [IOK


https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152

44

45

46

47

48

49

50

51

52

53

54

IIEPEMEHHOT0 TOKa

3akon Oma Ju1sl SJIEKTPUUYECKOM 1enn
IIEPEMEHHOTO TOKa

MOIHOCT IEPEMEHHOI0 TOKA.
AMITTUTYTHOE U IEUCTBYIOLIEE
3HAYCHUC CUJIbI TOKA U HAIIPSAKCHUA

Pe3oHaHC B 3JIEKTpUYECKON LIETIH

Permenue 3anau

WneanbHbIiA TpanchopmaTop.
[TpousBoacTBO, nepenaya u
noTpedieHne dEKTPUUECKON IHEPTHH
OKOJIOTUYECKUE PUCKHU IIPU
IIPOU3BOCTBE MIEKTPOIHEPIUH.
Kynerypa nenonszoBanus
AJIEKTPOIHEPIUU B MOBCEIHEBHOMN
KU3HU

Permenue 3anau

Penrenue 3anau

O0001IeHNE U CUCTEMAaTH3aIHS
3HaHUMU MO TeMe "DIEeKTPOMAarHUTHBIC
KoyieOanus"

MexaHHUeCcKHe BOJIHEI.

XapakTepUCTUKA MEXAHUYECKUX BOJIH

CBolicTBa MEXaHHMYESCKHUX BOJIH

https://m.edsoo.ru/cfa307af

bu6mmorexa [IOK
https://m.edsoo.ru/8bae38e6

Bbu6nuoreka [JOK
https://m.edsoo.ru/lcac6cdc

Bbu6nuoreka [JOK
https://m.edsoo.ru/087506df

Bbu6nuoreka [JOK
https://m.edsoo.ru/al6836a4

Bbu6nuoreka [JOK
https://m.edsoo.ru/f97418ae

bubmuoreka [JOK
https://m.edsoo.ru/a6f74d93

Bbu6nuoreka [JOK
https://m.edsoo.ru/ee6677ed

Bbu6nuoreka [JOK
https://m.edsoo.ru/7cab5918

Bbu6nuoreka [JOK
https://m.edsoo.ru/401024a9

bubmuoreka [JOK
https://m.edsoo.ru/a58e109f

bubmuoreka [JOK



https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f

55

56

57

58

59

60

61

62

63

64

65

66

3ByK. XapaKkTepUCTUKH 3BYKa

WNudpasByk u ynprpassyk. LllymoBoe
3arps3HEHUE OKPY KAIOILIEH Cpeibl

Pemenue 3anau

3JICKTpOMaFHI/ITHLIC BOJIHBI.
I/ISJIy‘-IeHI/IG SJICKTPOMArHUTHBIX BOJIH

BHGPFI/IH OJICKTPOMArdMuTHBIX BOJIH.
CsoiicTBa QJICKTPOMATrHUTHBIX BOJIH

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
IIpuMeHeHne 3EeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHIMITBI paTUOCBSI3U U
TeneBuACHUA. Pagronokamms.
DIEeKTPOMAarHUTHOE 3arps3HEHUE
OKPYXaIOIIEH Cpebl
Konrponbnas padora no Teme
"Konebanus u BOTHBI"

Caer. 3aKOH NPSIMOJIMHEHHOTO
pacrpocTpaHEHuUs1 CBETa

Pemenue 3aga4 Ha npuMeHEeHNE
3aKOHA MPSIMOJIMHEHHOTO
pacIpoCcTpaHEHHUs1 CBETa

Otpaxxenue csera. [Tnockoe 3epkaino.
Coepuueckoe 3epkaio

[Tpenomienre cBeta. AGCONIOTHBIN U

https://m.edsoo.ru/d9ae1000

Bbu6nuoreka [JOK
https://m.edsoo.ru/138b6109

bubmuoreka [JOK
https://m.edsoo.ru/7380038f

bubmuoreka [JOK
https://m.edsoo.ru/cfd918bf

bubmmoreka [JOK
https://m.edsoo.ru/714e5db1

bu6mmorexa [IOK
https://m.edsoo.ru/d01b818c¢

Bbu6nuoreka [JOK
https://m.edsoo.ru/49bel{9e

bubmuoreka [JOK
https://m.edsoo.ru/9f96f1{8

bubmuoreka [JOK
https://m.edsoo0.ru/4£7985a0

bu6mmorexa [IOK
https://m.edsoo0.ru/f9566406

Bbu6nuoreka [JOK
https://m.edsoo.ru/ea32d455

bubmuoreka [JOK
https://m.edsoo.ru/a005d2bb

bu6mmoreka [IOK



https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb

67

68

69

70

71

72

73

74

75

76

OTHOCHUTEIIBbHBIN 1T0Ka3aTelb
npenomiieHus. [loaHoe BHyTpeHHEE
oTpaxkeHue. [IpenenbHsiii yroa
MIOJIHOTO BHYTPEHHETO OTPaKEHUS
Pemenue 3aa4 Ha MprUMEHEHUE
3aKOHOB OTPa)KEHUS U IPETIOMIICHUS
cBeTa

Xon nydeit B mpusme. Jucnepeust
cBeta. COXKHBIN cOcTaB OEIOTo CBETA.
LBet

JInn3bl. @OKYCHOE pacCTOSIHUE U
ONTHUYECKas CUJIA JTMH3BI

[TocTpoenue n300paxxeHu B THH3AX U
UX CUCTEMax. Y BEIMUEHUE JINH3bI
Pemenue 3a1a4 Ha MOCTPOCHHE
M300paXKeHH, MOTy4aeMbIX C
MIOMOUIBIO JINH3

I'ma3 xak onTuyeckas cucreMa

Pemienue 3anau. [Ipenenst
MPUMEHUMOCTH T€OMETPUIECKON
OIITHUKHU

CKopocCTh CBETA U METOJIBI €€
HU3MEpPECHHS

ucniepcus ceera

WNurtepdepentus ceeta

https://m.edsoo.ru/bc2e55¢cd

bubmuoreka [JOK
https://m.eds00.ru/49d830a9

bu6mmoreka [IOK
https://m.edsoo.ru/d8elc3be

bubmuoreka [JOK
https://m.edsoo.ru/60441359

bubmmoreka [JOK
https://m.edsoo.ru/bb53b1d5

bu6mmorexa [IOK
https://m.edsoo.ru/5a868109

bu6mmoreka [IOK
https://m.edsoo.ru/ecd480a2

bu6mmoreka [IOK
https://m.edsoo.ru/cd174al0

bu6mmorexa [IOK
https://m.edsoo.ru/f32aab06

bubmuoreka [JOK
https://m.edsoo.ru/lel6¢cche

bu6mmorexa [IOK
https://m.edsoo.ru/5fc0c638



https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638

77

78

79

80

81

82

&3

84

85

86

87

88

89

KorepeHTHBIC HICTOUHUKH. Y CIIOBUS
HaOJII0ICHUST MAKCUMYMOB U
MUHHMYMOB

Pemenue 3anau
[Tpumenenne uHTEpPEpEHINN

Hudpaxuus ceeta

JudpaxnuonHas pemeérka. Y cioBue
Ha0JII0/IEHUS TJIaBHBIX MAaKCUMYMOB

Pemenue 3anau

HOHGpG‘IHOCTB CBCTOBBIX BOJIH.
Ionspusanus ceera

Pemenue 3anau

CBeTOBbI€ SIBJIICHHS B IPUPOJIC

O00011IcHNE U CHCTEMATH3aLIHS
3HaHuM 1Mo reMe "OnTuka"
KoHnTtponbHas paboTa mo teme
«OnTHka»

['paHUIBI TPUMEHUMOCTH
KJIACCHYECKON MEXaHUKHU. 3aKOHEI
ANEKTPOIMHAMHUKHN U TIPUHITUTT
OTHOCUTEIBHOCTH

ITocTynatel cienuanbHOU TEOPUU

bubmuoreka [JOK
https://m.edsoo.ru/c6416d48

bubmuoreka [JOK
https://m.edsoo.ru/3061de2b

bubmuoreka [JOK
https://m.edsoo.ru/668edbc8

Bbu6nuoreka [JOK
https://m.edsoo.ru/12ed04b5

Bbu6nuoreka [JOK
https://m.edsoo.ru/f998d964

bubmmoreka [JOK
https://m.edsoo.ru/d58c411a

bubmmoreka [JOK
https://m.eds00.ru/e9890fe9

bu6mmoreka [JOK
https://m.edsoo.ru/c56¢8158

bubmuoreka [JOK
https://m.edsoo.ru/0b36363d

bubmmoreka [JOK
https://m.edsoo.ru/8a14748b

bu6mmorexa [IOK
https://m.edsoo.ru/82315dd4

Bbu6nuoreka [JOK
https://m.edsoo.ru/c9bd77cb

Bbu6nuoreka [JOK


https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
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OTHOCUTCIIBHOCTHU

[IpocTpaHCcTBEHHO-BpEMEHHOM
unrtepBai. [Ipeobpazoanus JlopeHnna.
VYcnoBue NpUYMHHOCTH.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
3ameyieHre BpEMEHH U COKpaILEHUE
JJINHBI

DOHEPrus ¥ UMITYJIbC PEIATUBUCTCKON
YaCTHIIBI

CBsi3b Macchbl € SHEPTUEN U

HMITYJIbCOM pGHﬂTHBHCTCKOﬁ YaCTHUIIHI.

DHeprus NoKos

PaBHOBECcHOE TEIIOBOC H3JIY4YCHUC

3akoH cMenieHnsa Buna

T'unoreza M. Ilnanka o KkBaHTax.
DoTOHBI

OHeprus U UMIyJbsc GoToHA

®otordpdext. OnpiTe A. T
CroneroBa. 3akoHbl hoTOdPdeKTa

VYpaBHeHue DiHIITEHA 15
doroaddexra. "Kpacnas rpanumna”
dororddekra

Jasnenue ceera. OnbiTol I1. H.
JleOeneBa

BonHOBEIE cBOIICTBA YaCTUIL

https://m.edsoo.ru/c56f05¢cb

bu6mmoreka [IOK
https://m.edsoo.ru/d83742bb

bu6mmorexa [IOK
https://m.edsoo.ru/853a64fc

Bbu6nuoreka [JOK
https://m.edsoo.ru/b6258ffa

Bbu6nuoreka [JOK
https://m.edsoo.ru/f54035a5

bu6mmorexa [IOK
https://m.edsoo.ru/1¢c5ff752

Bbu6nuoreka [JOK
https://m.edsoo.ru/a5ffa218

Bbu6nuoreka [JOK
https://m.edsoo.ru/7fb307ec

bubmmoreka [JOK
https://m.edsoo.ru/8c68e5b9

bu6mmoreka [IOK
https://m.edsoo.ru/01ef4556

bu6mmorexa [IOK
https://m.edso0.ru/64b41966

bu6mmorexa [IOK



https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
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Bounbl ne bpoins. /[nuHa BosHbI e
Bpotiinst u pazmepsl obsactu
JIOKAJIM3ALMH IBUKYIIEHCS YaCTHUIbI

KopmyckyisipHO-BOIHOBOH 1yasin3m

Judpakius 37eKTpOHOB Ha
KpHCTaiax

Crnenmduka u3mMepeHuil B MUKpOMHUPE.

CooTHOLIEHUs HEONIPeAeIEHHOCTEN
[eiizenOepra

Pemenue rpadguueckux 3amaq

Pemenue pacy€THbIx 3a1a4

KoHnTtponbHast paboTa 1mo Temam:
"Ocnossl CTO", "KopnyckynsipHo-
BOJIHOBOM Jtyanu3m"

OMnBITHI IO UCCIIETOBAHUIO CTPOCHHUS
aToMma. [InanerapHas Mozenbs aToma
Pezepdopna

[Toctynatel bopa

Buns cnexktpoB. CriekTp ypoBHEH
SHEPTUH aToMa BOAOPOaA

CIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4CHHUE CBETa

Jlazep

https://m.edsoo.ru/f59cfcec

bubmmoreka [JOK
https://m.edsoo.ru/5df8bafl

bubmuoreka [JOK
https://m.edsoo.ru/8ccab62a

bu6mmorexa [IOK
https://m.edsoo.ru/30dbal 8¢

bu6mmorexa [IOK
https://m.edsoo.ru/65783dec

bu6mmorexa [IOK
https://m.edsoo.ru/e70195bd

bu6mmoreka [JOK
https://m.edsoo.ru/ee9b3182

bu6mmoreka [IOK
https://m.edsoo.ru/c3de891a

bu6mmorexa [IOK
https://m.edsoo.ru/312b750a

bu6mmorexa [IOK
https://m.edsoo.ru/404dfa9a

bubmuoreka [JOK
https://m.edsoo.ru/cf74bl1a

bubmuoreka [JOK
https://m.edsoo.ru/f945d85¢

bu6mmoreka [IOK



https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182
https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Hyknonnas monens siapa

[eiizenbepra-MBanenko. 3apsia u
MaccoBO€ 4KcIIo sapa. M3oTonsl.

PannoakTUBHOCTH

3aKOH paslMOaKTUBHOIO pacnaja.
CBolicTBa MOHU3HUPYIOILIETO

u3inydeHus. Bnusaaue

pPaarOaKTUBHOCTH HaA JKUBBIC

opranusmsl. /lozumerpus

DHeprus CBA3U HYKJIOHOB B sIJIpe.
Snepubie cuibl. Jlepekt Macchl sipa.
S nepHble peakuuu. AnepHsie
peaktopsl. [IpoGraeMbl yrpaBisieMoro

TEPMOSIIEPHOTO CUHTE3A.

IKOJIOTHYECKHUE ACIIEKThI Pa3sBUTHA

SIIEPHOM SHEPTETUKHU

Mertoapl perucTpauu u

WCCIICIOBAHUS 3JIEMEHTAPHBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJCHCTBUA.
Bapuonbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CrangapTHOM
Mozenu. KBapk-riirooHHast MoJienb

aJIpOHOB

®usuka 3a npenenamu CTaHnapTHON
Mojenu. TéMHas Mmatepust U TEMHast
sHeprus. EquHcTBO huzmveckoit

KapTUHBI MUpPa

OTaIbl Pas3sBUTHUA aCTPOHOMUH.

https://m.edsoo.ru/2288a0c4

bubmuoreka [JOK
https://m.edsoo.ru/34ada5de

bubmuoreka [JOK
https://m.edsoo.ru/aab98bef

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff1758d0

bu6mmorexa [IOK
https://m.edsoo.ru/lac08as5h

bu6mmorexa [IOK
https://m.edsoo.ru/c026fd37

bu6mmorexa [IOK


https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
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3HaueHue aCTPOHOMUU

[TpuMeHUMOCTb 3aKOHOB (DU3HKHU TSI
0OBSICHEHUS IPUPOABI KOCMHUECKHUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIIeJOBaHUHN

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PAINOTEIECKOIIBI,
BHeaTMoc(epHasi aCTpOHOMHUS

Bun 3Bé3nnoro nebda. Co3se3nus,
HpKI/Ie 3Bé3I[BI, IIJTaHETHI, UX BUIUMOC
JIBVKCHUE

Conneuynas cucrtema. CoJHIIE.
COJ’IHC‘IHaH AKTHUBHOCTB. I/ICTO‘-IHI/IK
sHeprun CoJiHIA U 3BE3N

3BE3/1bI, UX OCHOBHBIE
XapakTepucTuku. /luarpamma
"CrIeKTpaJIbHBIN KJIACC — CBETUMOCTD"

3B63,Z[BI rJIaBHOM T1OCJI€A0BATEIbHOCTH

BuyTpennee crpoeHue 3BE311.
CoBpeMeHHbIE TPEICTABICHUS O
MIPOUCXO0KICHUH U 3BoTtounU ConHIa
1 3BE3/1. DTaIlbl )KU3HU 3BE3]]

Muneunsbiit [1yTe — Hama ["aakTuka.
Tunbl ranaktuk. Y€pHbIE TBIPHI B
A7Ipax TaJakTUK

Bcenennas. Paciiupenue BeeneHHOM.
3akon Xa66ma. Teopus bombiioro

https://m.edsoo.ru/ad73e145

bu6mmorexa [IOK
https://m.edsoo0.ru/39¢44028

bu6mmorexa [IOK
https://m.edsoo.ru/4877aale

bubmuoreka [JOK
https://m.edsoo.ru/aac588eb

bubmuoreka [JOK
https://m.edso0.ru/22748eb4

bu6mmorexa [IOK
https://m.edsoo0.ru/42169944

bu6mmoreka [IOK
https://m.edsoo.ru/b3cb766¢

bu6mmoreka [IOK
https://m.edsoo.ru/d09da494

bu6mmorexa [IOK
https://m.edsoo.ru/7cd10a0a

Bbu6nuoreka [JOK
https://m.edsoo.ru/3dbdf0d2



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
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B3phbIBa. PenukroBoe H3JIY4YCHUC

MacmrabHas cTpyktypa Beenennoii.
Meraranaktuka

Hepeménnnie mpobieMbl aCTpOHOMUHT 1

@U3HYECKUI IPAKTUKYM I10 TEME
"UcciaenoBanue MarHUTHOTO ITOJIA
IMOCTOSTHHBIX MarHUTOB' WIIH
"UcciaenoBanue CBOMCTB
beppomMarHeTUKoB" UIU
"UccaenoBanue aeHCTBUA
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

PU3NYECKUN TPAKTUKYM I10 TEME
"U3mepenue cunbl AMmnepa" win
"N3yueHne 3aBUCUMOCTH CUJIbI
AmMriepa OT cuiIbl TOKa" UIU
"OnpeneneHrue MarHUTHOW MHIYKIUU
Ha OCHOBE U3MepeHUsl cuibl Ammnepa”

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnemoBaHue IBIEHUS

AJIEKTPOMArHUTHOM MHIAYKIUU" WIH 1
"OnpeneneHne HHAYKIIMU BUXPEBOTO
MarsuTHOTO ImoJjs"

PU3NYECKUN TPAKTUKYM I10 TEME
"HccnemoBaHue IBIEHUS

camomnHykiuu" win "COopka Moaenu
AIIEKTPOMAarHUTHOTO reHeparopa’

PU3NYECKUN TPAKTUKYM I10 TEME 1

bu6mmorexa [IOK
https://m.edsoo.ru/ce234633

Bbu6nuoreka [JOK
https://m.edsoo.ru/d37d9ffe

bu6mmorexa [IOK
https://m.edsoo.ru/67361aef

bu6mmoreka [JOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

bubmuoreka [JOK
https://m.edsoo0.ru/b81b6391

bubmuoreka [JOK


https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef
https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
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"N3mepenue neproia CBOOOTHBIX
KoJie0aHU HUTSIHOTO U TPy KHHHOTO
MasiITHUKOB"

PU3NYECKUN TPAKTUKYM I10 TEME
"[IpeoOpa3oBanue YHEPTUU B
[IPYXUHHOM MasiTHUKE"

OU3NYECKUI TPAKTUKYM 10 TEME
"HccnenoBaHre nNepeMEeHHOI0 TOKa
yepes MoclieI0BaTeIbHO COeTMHEHHBIE
KOHJCHCATOP, KaTyIIKy U pe3ucTop"”
win "HccrnenoBanne paboTs
HCTOYHUKOB CBETA B LU
NEPEMEHHOT0 TOKa"

PU3NYECKUN TPAKTUKYM I10 TEME
"N3yueHue napaMeTpoB 3ByKOBOM
BOJIHBI"

OU3NYECKUI TPAKTUKYM 10 TEME
"M3mepenue nokazaresns npesoMIICHUs
crekna" wnn "[lonyyenue
M300paKeHHs B CUCTEME U3 TUIOCKOTO
3epKayia v JUH3bI"

OU3NYECKUI TPAKTUKYM 10 TEME
"UcciaenoBanue 3aBUCUMOCTH
(OKYyCHOTO PacCTOSIHUS OT BEILECTBA
(Ha mpuMepe KUIKUX JIUH3)" WIn
"N3mepenne pOKyCHOTO pacCTOSTHHS
pacceuBaroIMX JUH3"

PU3NYECKUN TPAKTUKYM I10 TEME
"Habmronenue nudpakuu,

https://m.edsoo.ru/5d159d35

bu6mmoreka [JOK
https://m.edsoo.ru/a28026bd

bu6mmoreka [IOK
https://m.eds00.ru/89dc2d90

bu6mmoreka [IOK
https://m.edsoo.ru/b100661a

bu6mmorexa [IOK
https://m.edsoo.ru/42569eal

bu6mmorexa [IOK
https://m.edso0.ru/b8791b3f

bu6mmoreka [IOK
https://m.edsoo.ru/8b7ac737



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
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uHTep(EepEHITNH U TTONIIPU3ALUU
ceera"

OU3NYECKUI TPAKTUKYM 10 TEME
"OnpeneneHye UMITyJIbCca U SJHEPTUH
PENATUBUCTCKUX YacTHIL (110
dororpadusM TPEKOB 3apsHKEHHBIX
YaCTHUIl B MArHUTHOM TM10Jie)"

OU3NYECKUI TPAKTUKYM 10 TEME
"U3mepenue nocrosinHoM [1nanka Ha
ocHOBe uccienoanus porodddexra"
nnu "HccnenoBanue 3aBUCUMOCTH
CHWJIBI TOKA YEPE3 CBETOAMO/ OT
HanpspkeHus"

PU3NYECKUN TPAKTUKYM I10 TEME
"UccnenoBanue cnekrpa
pa3pexEeHHOT0 aTOMapHOI0 BOJOpOa
¥ U3MEpeHHe MocTossHHOM Pundepra"

OU3NYECKUI TPAKTUKYM 10 TEME
"UccnenoBanue painoakKTUBHOTO
¢doHa ¢ ucnoab30BaHUEM J103UMeTpa”
win "M3ydenue nornomenus oeTa-
YaCTHIl aJTIOMAHAEM"

PU3NYECKUN TPAKTUKYM I10 TEME
"HaOmroneHus 38€30H0T0 HeOa
HEBOOPYKEHHBIM TJIa30M C
MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIOKEHUHN ISl ONIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE

bu6mmoreka [JOK
https://m.eds00.ru/63756¢47

bu6mmoreka [JOK
https://m.edsoo.ru/eb916182

bu6mmorexa [IOK
https://m.edsoo.ru/ec651eb8

bu6mmoreka [IOK
https://m.edsoo.ru/c3dabebe

bubmuoreka [JOK
https://m.edsoo.ru/1072021e



https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
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co3Be3nus CeBepHOro noiyuiapus u
spkue 3B€3a61" unu "HaOmronenus B
teneckorn JIyHbl, TUTaHEeT, TyMaHHOCTEH
1 3BE3/THBIX CKOTUICHU"

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH. Ponb pU3MKM 1 acTpOHOMHHM B
3KOHOMUYECKOM, TEXHOJIOTHISCKOM,
COLIMAIBHOM W 3TUYECKOH cepax
JIeSITCIIHHOCTH YeI0BEKa

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUi. Pons 1 MecTo GU3UKHU U
aCTPOHOMHUHU B COBPEMEHHOM Hay4YHOU
KapTHHE MHpa

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHui. Ponb ¢usnueckoil Teopun B
(bopMUPOBaHUHU TIPEJICTABICHHI O
(bu3nUuecKoil KapTUHE MUPA, MECTO
¢u3nyecKoil KapTUHBI MUpa B 001LIEM
PSy COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX TPEJICTABICHUNA O IPUPOJIC
O00011IcHNE U CHCTEMATH3aLIHS
3HaHuM 1Mo reMe "Kunemaruka"
O00011IeHNE U CUCTEMATU3AIIUS
3HaHuM 1Mo reMe "Kunemaruka"
O0001IeHNE U CUCTEMAaTH3aIHS
3HaHu# 1Mo Teme " {lunamuka"
O00011IcHNE U CHCTEMATH3ALIHS
3HaHuil no TeMe "CraTuka TBEpIOro
Tena"

bubmuoreka [JOK
https://m.edsoo.ru/ad6ddeed

bubmmoreka [JOK
https://m.edsoo.ru/18f19{7¢c

bubmmoreka [JOK
https://m.edsoo.ru/e7d400f4

bubmmoreka [JOK
https://m.edsoo.ru/b032fc4b

bu6mmoreka [IOK
https://m.edsoo.ru/4e31b507

Bbu6nuoreka [JOK
https://m.edsoo.ru/2dfbafc5

bubmuoreka [JOK
https://m.edsoo.ru/3ccad82e¢



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
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O00011IEHNE U CUCTEMATHU3ALIS
3HaHUH 10 TeMe "3aKOHBI COXPAHEHUs
B MexaHuke"

O00011IeHNE U CUCTEMATHU3AIIUS
3HaHUH 110 TeMe "OCHOBEI
MOJIEKYJISIPHO-KUHETUUECKON Teopun”

O000111eHNE U CUCTEMATU3ALMS
3HaHui o teme "TepMonnHamMuKa.
TenmoBeie MalIHbB"

O0001IeHNE U CUCTEMAaTH3aIHS
3HaHUM 1o TeMe "ArperaTHble
cocTosHus BelecTBa. @a3oBbIe
nepexoasr"

O0600611IeHNE U CUCTEMATHU3AIUS
3HaHUH MO TeMe "DIEeKTPUIECKoe
mmosne"

O00011IcHNE U CHCTEMATH3aLIHS
3HaHui 1Mo TeMe "I1ocTOSHHBIN
ANEKTPUIECKUH TOK"

O060011IeHNE U CUCTEMATHU3AIIUS
3HaHui o TeMe "TOKHU B pa3IMuHbIX
cpenax”

O000111eHNE U CUCTEMATU3ALMS
3HaHUM 110 TeMe "Marautaoe nosne"

PesepBHbIit ypok. O600IeHNE 1
CHCTEMAaTH3aLMs 3HAHUHN 110 TEME
"DyeKTpOMarHuTHas UHIYyKIUs"

PesepBHbIii ypok. O600IeHNE 1

bubmuoreka [JOK
https://m.edsoo.ru/32a4d1a0

bu6mmoreka [JOK
https://m.edsoo.ru/ed440ca8

bu6mmorexa [IOK
https://m.edsoo.ru/c63f7¢c10

Bbu6nuoreka [JOK
https://m.edsoo.ru/1d36b5bl

Bbu6nuoreka [JOK
https://m.edsoo.ru/3bf0def9

bubmuoreka [JOK
https://m.edsoo.ru/71453eeb

bu6mmorexa [IOK
https://m.edsoo.ru/3d40077a

bu6mmorexa [IOK
https://m.edsoo.ru/3b4c06ae

bubmuoreka [JOK
https://m.edsoo.ru/053e¢2248

Bbu6nuoreka [JOK


https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
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165

166

167

168

169
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cucTeMaTU3alus 3HaHUH 110 TeME
"Mexannyeckue konedbanus"

PesepBHbIil ypok. O6001eHIE 1
cUcTeMaTH3alys 3HaHUi 10 Teme
"DneKTpoMarHuTHeIe KosiebaHus"

PesepBHEIit ypok. O600IICHHE 1
cucTeMaTH3alys 3HaHUil 1o Teme
"MexaHU4YeCKHE U JIEKTPOMArHUTHbBIE
BOJIHBI"

PesepBHEIit ypok. O000IICHHE 1
cUCTeMaTH3allHs 3HaHU#l 110 TeMe
"OnTuka"

PesepBHbIit ypok. O6001IeHNE 1

cucreMaTru3sanus 3HaHI/II\/'I II0 TCMC
"OcnoBsr CTO"

PezepaHblil ypok. O0001eHue u
cUCTEeMaTH3allMs 3HaHUI 110 TeMe
"KopnycKkyisipHO-BOJIHOBOM Ayanu3m"

PesepBHbIil ypok. O6001IeHIE 1
CHCTEMAaTH3aLMs 3HAHUH 10 TEME
"dus3nka atoma"

PesepBHEIit ypok. O000IICHHE 1
CHCTEMAaTH3aLMs 3HAHUH 10 TEME
"®duznuka aTOMHOTO Spa U
3JIeMEHTapHbIX YyacTull"

PesepBHEIit ypok. O000IICHHE 1
cucreMaTru3sanus 3HAHUHU II0 TEME
"SnemMeHThI acTpopu3uku"

https://m.edsoo.ru/d6310bfd

bu6mmoreka [JOK
https://m.edsoo.ru/5e¢2bb83d

bu6mmorexa [IOK
https://m.edsoo.ru/96a7a2dd

Bbu6nuoreka [JOK
https://m.edsoo.ru/52ad1603

bubmuoreka [JOK
https://m.edsoo.ru/5beclc65

bu6mmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bu6mmoreka [JOK
https://m.edsoo.ru/1f511654

bu6mmorexa [IOK
https://m.edsoo.ru/905¢5¢ce0

Bbu6nuoreka [JOK
https://m.edsoo.ru/2bffb94c¢



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA30OBATEJBHOM NPOT'PAMMBI10 KJIACC

Kon
NMpoBEPsSIEMOT0
pe3yJbTara

10.1

10.2

10.3

10.4

10.5

10.6

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMBbI CpeHero o01ero oopa3oBanusi

JIeMOHCTpHPOBATh HA MPUMEpPaxX poiib U MECTO (HU3UKU B (POPMHPOBAHUU
COBPEMEHHOM HAay4YHOW KapTHHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTHH, B MPAKTHYECKON EATEIbHOCTH JIFOIEH

Y4uThIBaTh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJACIEH:
MaTepuanbHas TOYKa, HHepluaibHas cucTeMa oTcuéTa, abCOMOTHO TBEPAOE
TEJIO, UJICAIbHBIN ra3; MOJEIN CTPOCHUS I'a30B, )KUIKOCTEU U TBEPABIX TEI,
TOYCYHBIN JIEKTPUICCKUI 3apsl — TP PEIICHUH (HU3HUECKUX 3a71a4

PacnioznaBate pusnyeckue siBjaeHUs (IPoIEeCcChl) U OOBICHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJICKYJISIPHO-KHHETHUYECKOH TEOpUU  CTPOCHUS
BEIIECTBA U JJIEKTPOAMHAMHUKH: pPABHOMEPHOE M PaBHOYCKOpPEHHOE
NpSIMOJIMHEHHOEe JIBHXKEHHE, CBOOOJHOE TaJeHUe Tel, JBI)KEHHE I10
OKpPY>KHOCTH, MHEpLHs, B3aumojeiictBue Ten; auddysus, OpoyHOBCKOE
JBIKEHUE, CTPOEHHUE KUAKOCTEH U TBEPABIX TEJ, U3MEHEHHE 00BbEMa Tem
IpU HarpeBaHuM (OXJIAXKIEHHM), TEIUIOBOE paBHOBECHE, HCIIAPEHUE,
KOHJEHCAllUs, IJIaBJICHUE, KPUCTAJUIU3AIlHs, KUIIEHNE, BIaXXHOCTh BO3/1yXa,
MOBBILICHHUE JABJICHUS ra3a MPH €ro HarpeBaHUU B 3aKPHITOM COCYJE, CBSI3b
MeXIy MapaMeTpaMH COCTOSIHHS raza B M30IPolIeccax; dIEKTPU3aIus Tell,
B3aMMO/ICHCTBHE 3apsI0B

OnuceiBaTh MEXaHUYECKOE IBUKEHHUE, MCTONb3Ysl (U3NUECKUE BETUUYHUHBIL:
KOOpJMHATA, ITyTh, IEPEMEIIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIa,
UMITyJIbC ~TeJla, KHHETUYECKas DHEPrus, NOTCHLHUANbHAs DJHEPIusd,
MexaHudeckas paboTa, MexaHM4YecKas MOILIHOCTb, HpPHU ONHCAHUU
NPaBUIBHO TPAKTOBaTh (U3NYECKUH CMBICT HCHOJIb3YEMBIX BEIMYUH, MX
0003HAaYeHHUS M EAMHUIBI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
($uU3NYECKyI0 BEIMUUHY C APYTUMH BETMYMHAMU

OmnuceiBaTh M3y4eHHBIC TEIUIOBBIC CBOWCTBA TEJ M TEIUIOBHIC SIBICHHS,
UCTIONB3YsI (pu3nvecKkue BETMYMHBL: JaBlICHHE Ta3a, TeMIeparypa, CpeaHsis
KWHETUYeCKast SHEPTHS Xa0THYECKOTO JBHKCHUS MOJIEKYI,
CpeIHEKBaJIpaTU4YHasi  CKOPOCTb  MOJIEKYJ,  KOJIMYECTBO  TEIUIOTHI,
BHYTpPEHHSS JHeEprus, pabora rasa, Ko3(pQUIMEHT IO0JIE3HOTO IeHCTBUS
TEIUIOBOTO JABHUTATENs; IPU OMMCAaHWU MPABUIBHO TPAKTOBATH (MU3NUECCKHUIA
CMBICJI WCHOJIB3YEMbIX BEIMYMH, WX O0O3HAYCHUS W EAMHUIBI, HAXOIUThH
(GbopMyIIBI, CBS3BIBAIOIINE MAHHYIO (DU3NYECKYI0O BEIHYUHY C APYTHMH
BEJINYMHAM

OnuceiBaTh  M3yYEHHbIE  JJIEKTPUYECKME  CBOWCTBA  BEIIECTBA U
AIIEKTPUUYECKUE SBICHUS (TIPOLIECCHI), MCIIONB3YS (U3NUECKHE BEITHMUUHBI:



10.7

10.8

10.9

10.10

10.11

10.12

10.13

10.14

JJIEKTPUYECKUN  3apsill, DJIEKTPUYECKOE TII0JIe, HANpPsKEHHOCTh II0JIA,
MIOTEHIMAJ, PA3HOCTh IIOTEHLUAJIOB; IIPU ONKMCAHUY NIPABUIILHO TPAKTOBAThH
(bu3NYEeCKU CMBICI UCTIONB3YEMBIX BEJIMYHH, UX 0003HAYCHUS U €TUHHIIbI,
YKa3bIBaTh (POPMYJIbI, CBS3BIBAIONIME MAaHHYIO (DU3WYECKYI0 BEIHUHHY C
APYTUMU BEIUYMHAMU

aHATM3UPOBATh (PHU3UYECKHE MPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHbl M NPUHLMIIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akonsl
HproToHa, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPrUH, 3aKOH COXpPaHECHUS
WMITyJIbCa, TMPUHIMI CYNEPHO3ULIHUH CHWJI, NPUHUUI PaBHOINPABUS
WHEPLHATBHBIX CHCTEM OTCUYETA; MOJEKYJIAPHO-KMHETUYECKYI0 TEOPHIO
CTPOCHUSI BEIECTBA, Ta30BbI€ 3aKOHbI, CBA3b CPEAHEH KUHETUYECKOM
SHEPTUHM TEIUIOBOTO JIBIKEHUS MOJEKYNl ¢ aOCONIOTHOW TeMIepaTypoid,
MEPBbIl 3aKOH TEPMOJMHAMHKHU; 3aKOH COXPAHEHHUS SJIEKTPUUYECKOIrO
3apsiga, 3akoH KysoHa; mpu 3TOM pa3indarh CIOBECHYIO (DOpPMYITUPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOe BBIPAXKCHHE M YCIIOBUS (TPaHULIBI, 00JIacTH)
MPUMEHUMOCTH

OOBICHATL OCHOBHEBIE IMPUHIUIIBL JeUCTBUS MalllMH, HpI/I60pOB n
TCXHUYCCKUX yCTpOﬁCTB; pa3indyaTb YyCJI0BUs Hux 0e30macHoro
HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

BBITOTHATE 3KCHIEPUMEHTHI 10 HCCIEIOBAaHHIO (U3MUECKUX SBICHUI WU
MPOLIECCOB C UCIOIb30BAaHUEM NPSIMBIX M KOCBEHHBIX U3MEPEHHIA; IPU 3TOM
dbopMynupoBath npobiemy (3agady) ¥ TUIOTE3y Y4eOHOTO IKCIEPHUMEHTA,
COOMpaTh YCTAaHOBKY M3 MPEATI0KEHHOTO 000pYyIOBaHUS, MPOBOAUTH OIBIT
1 GOPMYITHPOBATH BHIBOIBI

Ocy1ecTBIITh NpsIMblE M KOCBEHHBIE M3MEpPEHHS (PU3UUYECKUX BEIMYUH;
IpU 3TOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHS U HCIOJIb30BaTh
W3BECTHBIE METObI OLICHKH MOTPEIIHOCTEN U3MEpEeHUN

HccnemoBaTh  3aBHCHMOCTH  MEXIy (U3HYECKUMH  BEIUYHHAMH C
UCIOJIb30BAHUEM TPSIMBIX HM3MEPEHUH; TIPH OTOM KOHCTPYHPOBAThH
YCTaHOBKY, (HUKCHpOBaTh  pPE3yJbTaThl  IOJYYCHHOH  3aBUCHMOCTH
(GU3UYECKUX BETWYMH B BHJE TAaOMUIl W TpadUKOB, NeJaTh BBIBOIBI IO
pe3yJibTaTaM HCCIeIOBaHUS

CobumrogaTs paBuiia 6€301MacHOTO TPY/la MPHU MPOBEACHUHU UCCICIOBAHUHN B
paMkKax  y4eOHOTO  JKCIEpHUMEHTa, y4eOHO-HCCIIEOBATENbCKOH U
MPOEKTHOH JCSTEIBHOCTH C MCIIOJIB30BAHUEM W3MEPHTEIBHBIX YCTPOUCTB U
J1a00paTOPHOTO 00OPYAOBAHUS

Pemrate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJIEIBIO,
HCIIOJIB3YyS (1)I/ISI/I‘~I€CKI/I€ 3aKOHBI U IPUHIMIILI; HA OCHOBC aHalin3a yCJIOBUA
3aja4n BbIOMpaTh (GU3NYECKYIO0 MOJEIIb, BBIACIATh (GU3NUYECKUE BETMUUHbBI
u (opmyibl, HeOOXoquMbIE Uil €€ peIIeHUs, NPOBOIUTH PACUYETHI U
OLIEHUBATh PEATILHOCTH [10JyUYE€HHOIO 3HAUYEHUs (PU3NUECKON BEITMUMHBI

Pemars Ka4eCTBEHHBIE 3a1a4H: BBICTPANBATh JIOTUYECKH
HEMPOTUBOPEUMUBYIO ILEMOYKY PACCYKICHUH C ONOPOM HA H3YyUYEHHBIE



10.15

10.16

10.17

10.18

11 KIIACC

Kon
MPoBePsSIEMOr0
pe3yabTara

11.1

11.2

11.3

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/IBI/I‘-ICCKI/IG SABJICHUA

Hcnonp3oBaTe  IpU  peHIEHWH  Y4eOHBIX  3aJad  COBPEMEHHbIE
MHQOPMALIMOHHBIE  TEXHOJIOTMU I [OMCKA, CTPYKTYpPHPOBAHUS,
UHTEpIpeTalluid U TpPEACTaBICHUS Y4eOHOW U HAy4HO-IOIMYJIIPHOMN
uHpOpMalUY, MOJYYEHHOH U3 pa3IMYHbIX HCTOYHHUKOB; KPUTHUECKU
aHAJM3UPOBATh MOTyYaeMyIo HHPOPMAIUIO

[IpuBoauTH IpUMEpPHI BKJIa/1a POCCUUCKHUX U 3apyOe HBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBICHEHHE IIPOIECCOB OKPYKAIOLIErO0 MHUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA

Hcnonp30BaTh TEOpeTHYECKHE 3HAHUS MO (PU3HMKE B TIOBCEAHEBHOM JKU3HU
s obecriedeHusi 0e30macHOCTM Mpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKHMHU YCTPOWCTBAMH, UISi COXPAHEHHS 3I0POBBSI U COOIIONCHHS
HOPM PKOJIOTHYECKOTO TIOBE/ICHHS B OKpYXKaIoLIel cpene

PaGorare B rpynme C BBINOJIHEHHWEM pPA3IMYHBIX COIHAIBHBIX POJIEH,
IJIAHUPOBATh PadOTy T'PYIIIHI, PAIIMOHATILHO PACTIPEICIISITh 00SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYaIMsIX, aJeKBAaTHO
OLICHMBATh BKJAJI KAXKIOTO M3 YYaCTHUKOB TPYMIbI B pEIICHUE
paccMaTpuBaeMoi POOIEMBI

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTeJILHON MPOrPaMMBbI CpeHero o01ero oopa3oBanusi

JIeMOHCTpHpOBATh Ha MpHUMEpax pojib U MECTO (U3UKU B (GOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKHU
U TEXHOJOTHM, B IPAKTHUYECKOW IEATEIBHOCTH JIIOACH, LEIOCTHOCTh U
€IMHCTBO (PU3NIECKOI KapTHHBI MUPa

VY4uThIBaTh TPAaHULBl NPUMEHEHHS M3YYEHHBIX (U3NYECKHX MOJIeNeH:
TOYCUHBIA JJIEKTPUYECKUN 3apsf, sACpHas MOJENIb AaToMa, HYKJIOHHAs
MOJIeJIb AaTOMHOTO Sipa MPH peIeHNH PU3NIECKUX 3a1a4

PacnioznaBate pusnyeckue siBjaeHus (IPoIecChl) U OOBICHITH UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKA W KBAaHTOBOW (DHM3HMKH: 3JIEKTpUYECKas
MPOBOJIUMOCTh, TEIUIOBOE, CBETOBOE, XUMHUECKOE, MArHUTHOE ICHCTBUS
TOKa, B3aUMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS MHIYKIIMS, ICHCTBHE
MAarHUTHOTO TIOJISI HAa TMPOBOJHUK C TOKOM M JBIXKYIIMICS 3apsn,
OJICKTPOMArHUTHBIC KOJIeGaHI/ISI )41 BOJIHBI, HpHMOHHHCﬁHOG
pactpocTpaHeHHE CBETa, OTPAXKEHHE, TPEJOMIICHHE, HWHTEepPEepeHIIHS,
mudpakius U MOJISIpU3alns CBETA, AUCIIEPCUST CBETA, (POTOIIEKTPUICCKUI
addext (poroaddexT), cBeTOBOE MaBieHHEe, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aToMa  BOJOPOJA,  CCTeCTBEHHAas M  HCKyCCTBEHHas



11.4

11.6

11.7

11.8

11.9

11.10

PaaruOaKTUBHOCTD

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEIECTBA (AJIEKTPUYECKUE, MaTHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 MPOBOAMMOCTh Ppa3lWYHBIX Cpea) U
ANEKTPOMArHUTHBIE  SBJICHUS  (MIPOLIECCHI), HUCHOIB3ysS  (U3HUECKUe
BEJIMYMHBI: ANEKTPUUYECKUN 3aps, CUIa TOKa, IIEKTPHUUECKOe HaIpsHKeHHE,
AJIEKTPUYECKOE COMPOTHUBICHHE, pa3zHOCTh mnoTeHuuano, JJIC, pabora
TOKAa, HWHAYKUMS MAarHuTHOTO moiyg, cuia Awmmnepa, cuna Jlopenua,
MHAYKTUBHOCTh KATYIIKH, SHEPTUs 3JIEKTPUUECKOIO0 U MAarHUTHOIO TOJIEH,
MEepUoJl W YacToTa KoysieOaHWi B KoeOaTeTbHOM KOHTYpE, 3apsil W CHiia
TOKa B TPOIECCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX KoOJieOaHUI,
(GoKycHOE pacCTOsIHME U OINTHYecKas Ccujla JIMH3bI; MpU  ONHUCAHUU
MPaBWJIBHO TPAKTOBAaTh (YM3MUYECKUN CMBICT HUCTOJIb3yEMBIX BEITUYMH, HX
0003HAYECHHUS W EAMHMUIIBI; YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOLIUE JaHHYIO
($uU3NYECKyI0 BEIMUUHY C APYTUMH BETMYMHAMU

OnuceiBaTh H3y4YCHHBIC KBAHTOBBIC SBICHHUS M IIPOLECCHI, HCIOIB3YS
(Gu3nyecKkue BEJIMYMHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBeTa, PHEPrusi M MMITyJIbC (OTOHA, MEpHo] MOoJypacnasna,
JHEPIUsl CBA3U ATOMHBIX sA€p; NPU OIUCAHUU IPABWIBHO TPAKTOBAThH
¢u3nUYecKuil CMBICI UCTIONB3YEMbIX BEJIMYHMH, UX 0003HAYCHUS U €IUHMIIBI,
yKa3bIBaTh (OPMyJIbI, CBA3BIBAIOIIME NAHHYIO (DU3UYECKYIO BEIHUHHY C
JOPYTMMU BETUYMHAMHU, BBIUYUCIISTH 3HaU€HNE (PU3NYECKOM BETNYMHBI

AHanu3upoBath (U3NYECKHE MTPOLECCH U SBIECHUS, UCTIONB3YS (U3NYECKHE
3aKOHBl M NPHHLOUIBL: 3akoH OMa, 3aKOHBI TOCJIENOBAaTEIBHOTO U
[apajIeIbHOTO COEIMHEHUS IPOBOIHUKOB, 3aKoH [[xoyins — Jlenua, 3akoH
AEKTPOMAarHUTHOW MHAYKIMH, 3aKOH NPSIMOJIMHEWHOIO paciHpOCTpaHEHUs
CBETa, 3aKOHBI OTPA’KEHUSI CBETA, 3aKOHbI IPEJIOMJICHUSI CBETA, YpPaBHEHUE
OnHmTeitHa 11 GoTodPdexTa, 3aKOH COXpAaHEHHS DHEPruH, 3aKOH
COXPAHEHMs MMITYJIbCA, 3aKOH COXPAaHEHMsI JIEKTPUYECKOIo 3apsjia, 3aKOH
COXpaHEHMs MacCOBOIO 4YHcia, MOCTyJaTel bopa, 3aKOH paJnoaKTHBHOIO
pacmaza; Ipu 3TOM pa3iuyaTh CIOBECHYIO (DOPMYJIUPOBKY 3aKOHA, €ro
MaTeMaTU4eCKOe  BBIpaXEHHE U YCJIOBUS  (IpaHUIlbl,  00JacTy)
IPUMEHUMOCTH

OnpenensitTb HampaBieHHE BEKTOpa HWHAYKIMM MarHUTHOTO  MOJS
MPOBOJHUKA C TOKOM, CHJIbI AMriepa v cuiibl JIopeHna

CtpouTh W ONUCHIBATH H300paKEHUE, CO3AaBACMOE IJIOCKHM 3EPKAJIOM,
TOHKOM JTUH30U

BBIMONHATE 3KCIEPUMEHTHI TI0 HCCICIOBAHUI0 (U3NYCCKUX SIBICHUA W
MPOIIECCOB C MCIOJIB30BAHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHIA; TPH ITOM
dbopMynupoBath npobiemy (3amady) ¥ TUIOTE3y Y4eOHOTO IKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIJI0KEHHOTO 00OPYI0BaHUS, TPOBOIUTE OIBIT
1 (OPMYJIUPOBATH BEIBOJIBI

OCyH_[eCTBJ'IHTL psAMBIC U KOCBCHHBIC H3MCPCHUSA (I)I/I3I/ILICCKI/IX BCJINYHH,
Ipu 5TOM BBI6I/IpaTB ONTHUMAJIBHBIH CIIOCO0 HU3MEPCHUA U HCIIOJIB30BATH



11.11

11.12

11.13

11.14

11.15

11.16

11.17

11.18

11.19

U3BECTHBIE METO/IbI OLICHKHU IOTPEIIHOCTEH U3MEPEHUI

HccnenoBaTh 3aBUCMMOCTH  (PU3UYECKMX BEJIUYMH C HCIHOJIB30BaHUEM
NPSIMBIX U3MEPEHHI; pU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PMKCHPOBATH
pe3ynbTaThl TOJYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BEIUYMH B BHIE
Tabnui u rpaduKoB, AeJaTh BHIBOJBI MO Pe3yJbTaTaM MCCIEI0BAHUS

CobmrogaTh paBuiia 0€30NMacHOTO TPY/la MPHU MPOBEACHUU UCCICIOBAHUHN B
paMKax  y4eOHOro OKCIIEpUMEHTa, Y4YEOHO-HCCIEAOBATEIILCKON U
MPOEKTHOH JCSTEIBHOCTH C MCIIOJIB30BAHUEM W3MEPHTEIBHBIX YCTPOUCTB U
1abopaTopHOro 000pyA0BaHUS

Pemrate pacuérHble 3a7a4M ¢ SBHO 3aJaHHOW (DU3MYECKOW MOJIEIBIO,
HCIIOJIB3YyS (1)I/ISI/I‘~I€CKI/I€ 3aKOHBI U IPUHIMIILI; HA OCHOBC aHajin3a yCJIOBUA
3aja4yn BbIOMpaTh (GU3NYECKYIO0 MOJEIb, BBIACIATh (GU3NUYECKUE BETHMUUHbI
u (opmyibl, HeOOXoguMblE Uil €€ peIIeHUs, HMPOBOIUTH PACUETHI U
OLIEHUBATh PEATLHOCTH MOJyUYEHHOTO 3HaUEHUs (PU3NUECKON BEITMUMHBI

Pemats KaueCTBCHHBIC 3a/1auu: BBICTpanBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO IEMOYKY pPACCyXICHUH C OMOpOd Ha H3y4YeHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKUE SIBIICHUS

Hcnonp3oBaTh  MpH  peHIEHMH  y4eOHBIX  33aJad4  COBPEMEHHbBIE
MH(OPMALIMOHHBIE  TEXHOJOTHMH  JUIsl  IIOMCKa, CTPYyKTYypUPOBaHUS,
MHTEPIpETallud W TPEACTABICHUS Y4eOHOW U  HAYYHO-TIONYJIAPHON
MHpOpMalMY, MOJYYEHHOHM U3 pa3iIMYHbIX HCTOYHHUKOB; KPUTHYECKU
aHAJIM3UPOBATh MOJyUaeMyI0 HH(POPMaLUIO

OOBSICHATh TPUHIMIBI JIEHCTBUS MAaIIUH, NPUOOPOB W TEXHHUUECKHX
YCTPOMCTB; pa3iMyaTh YCIOBUS UX OE30MaCHOTO WCIOIh30BAaHUS B
MOBCEIHEBHOU KU3HU

[TpuBOANTE IpUMEPHI BKJIAJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAyKH, B OOBSCHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHUpa, B
pa3BUTHE TEXHUKU M TEXHOJIOTUI

Hcmonp30BaTh TEOpETHYECKNE 3HAHUS MO (U3UKE B ITOBCEJHEBHOW KHU3HU
s obecriedeHus 0€30MacHOCTHM TMpU  OOpalleHuu C npudopamMu U
TEXHUYECKHUMHU YCTPOWUCTBAMH, UISi COXPAHEHHS 3I0POBBSI U COOJIIONCHHS
HOPM 3KOJIOTHYECKOT0 TIOBEACHUS B OKpYXKAroIlel cpeie

PaGorate B rpynme C BBINOJIHEHHWEM pPAa3IMYHBIX COIUAIBHBIX POJICH,
TUTAHUPOBATh PabOTy TPYNIIBI, PAIIHOHAIBFHO PACHPECIIATh 00SI3aHHOCTH U
IUTAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYalUsIX, aJeKBATHO
OLICHUBATh BKJAJ KAKIOTO M3 YYaCTHUKOB TPYMIbl B pEIICHUE
paccmaTpuBaeMoil mpoOIeMbl



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA
10 KVIACC

Kon Koa mpoBepsiemoro

HpOBepﬂeMme IJIEMEHTBI COACPKAHUA
pasaejia 3JIEMCEHTA

OU3NKA 1 METOAbI HAYYHOI'O ITO3HAHUW A

®duszuka — Hayka o mpupone. HayuHble MeTObl
11 MIO3HaHMS OKpy>Karolero Mupa. Ponb akcniepumenTa
' U TEOpuHM B TIpOLlECCE€ IIO3HAHUSA IPHUPOABI.

OKCHEpUMEHT B (PU3UKE

1 MonenupoBanue busnueckux  sABICHUH "
npoueccoB. Hayunble rumotessl. ®Pusnyeckue
3aKOHBI M Teopuu. ['paHHLBI NPUMEHMMOCTH

1.2 ¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Pore m wMecto ¢muku B popMupoBaHUH
COBPEMEHHOM  HAy4YHOM  KApTUHBI MHUpa, B
MPAKTUYECKOU IESITEILHOCTH JIIOICH

2 MEXAHUKA
##HPari#KMHEMATHUKA

MexaHu4ueckoe IBIDKEHUE. OTHOCHUTEIBLHOCTD
2.1.1 MexaHuueckoro aBmwxkeHus. Cucrema orTcdéra.
Tpaexropus

[Tepememienne, CcKOpocTb (CpedHsisl  CKOPOCTb,
)12 MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepUaIbHON

TOYKH, UX HNPOCKOHUH HA OCU CHUCTCMbI KOOPIHHAT.
CrnosxeHue nepeMeIieHnii U CI0KeHNEe CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOpEHHOE NPSMOJIMHEHHOE

513 nBwKeHue. ['paQuKM  3aBHCHMOCTH KOODJIMHAT,
o CKOPOCTH, YCKOpPEHHs, NyTH U II€peMelIeHHs

2.1 .
MaTCpruaJIbHOU TOYKHU OT BpCMCHU

CBoOoaHOE TasieHre. Y CKopeHue CBOOOIHOTO
MageHus

2.1.4

KpuBonuneiinoe JIBUKCHUE. PaBrOMEpHOE
JBWKECHHE MaTEPUAIIBHON TOYKU IO OKPYKHOCTH.
VYrioBas CKOpoCTh, JIMHEHHAsT cKopocTh. [lepuon u
yactoTa. LleHTpocTpeMUTENbHOE yCKOPEHUE

216 TexHu4eckne yCTPOMCTBA: CIHUIOMETP, IABUKECHUE
o CHApSIJIOB, IIEMTHBIC U PEMEHHBIE ITEPEIayun

)17 [TpakTudeckue paboTel. M3mepeHre MrHOBEHHOM
o CKOpOCTH. MccleqoBaHne COOTHOLIEHUS MEXKIY



2.2

23

2.2.1

222

223

224

225

2.2.6

2.2.7

2.2.8

229

2.2.10

Iy TSIMH, PO ICHHBIMHU TEJIOM 3a
IOCJIEAOBATENIbHEIE PAaBHBIE IIPOMEXKYTKU BPEMEHHU
IIPU PAaBHOYCKOPEHHOM JBW)KCHUU C HA4YaJIBHOU
CKOpPOCTBIO, PaBHOW HyI0. M3ydeHWe IBUKEHHS
mapuka B BA3KOW JKMAKOCTU. M3yueHHe NBUKEHUS
Tesa, OpOIIEHHOTO TOPU30HTAIIEHO

#i#HPari## IMHAMUKA

[Ipunmun otHocutenbHOCTH ["amuies.  [lepBsiit
3akoH HprotoHa. HEpIManpHbIe CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cynepno3uiuuu cuil

Bropoii 3akoH HeroToHa 111 MaTepuanbHOM TOYKU B
uHepuuanbHoil cucteme otcuéra (MCO). Tperuit
3aK0H HbI0TOHA 111 MaTepraabHbIX TOYEK

3akOH BCEeMHpPHOro TAroteHud. Cuna TIKECTH.
[TepBas kocMHuueckast CKOpocTh. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

Cuna Ttpennsa. Cyxoe TtpeHue. Cuna TpeHHs
CKOJIbXKEHHUsI M cuia TpeHus nokos. Koadduuuent
TpeHust. Cuiia CONPOTUBIIEHUS NPU JBUKEHUM Tella
B )KMJIKOCTHU WJIN Ta3e

HOCTyrIaTeJ'IBHOC u BpamaTeJIbHOC JABHMOKCHUC
a0COJIFOTHO TBép,I[OFO TCl1a

MOMEHT CHJIbI OTHOCUTEIBHO OCH BpAICHUSA.
[Imeuo cunpl. ¥YcnoBusi paBHOBECHUS TBEPAOTO TeJa B
HNCO

TexHu4eckue yCTpOUCTBA: MOALINUIIHUKY, JBUXKEHUE
HCKYCCTBEHHBIX CITyTHUKOB

[Tpaktnyeckue paboTsl. M3ydeHue  ABHIKEHHS
Opycka M0 HAaKJIOHHOHM IIOCKOCTH TMOA JIEHCTBHEM
HEecKoJIbKUX cui. MccnenoBaHue 3aBUCHMOCTH CHII
YIOPYroCcTH, BO3HUKAOIMX B  JehOopMHUPYEMOil
npy>XWHE ¥ PE3NHOBOM 00pasile, OT BEITUYHUHBI UX
nedopmanuu. MccrnenoBanue yciaoBUil paBHOBECHS
TBEPAOrO TeJIa, UMEIOLIETO OCh BPALCHUS

#i#HPari###3AKOHBI COXPAHEHNA B MEXAHUKE

23.1

232

233

NUmnynsc ~ maTepuanbHOW  TOYKH, CHUCTEMBI
MaTepHUaIbHBIX TOUeK. IMIyIbC CUIIBI U U3MEHEHUE
UMITyJIbCa Tella

3akoH coxpaHenust umiynbca B UCO. PeaktuBHoe
JIBUKECHHE

Pabora cuiiet



3.1

234

235

2.3.6

2.3.7

238

239

2.3.10

MOoOIIHOCTD CHJIBI

Kunernueckass »sHeprus MaTepUalbHONW  TOYKH.
TeopeMao KUHETUYECKON YHEPTUHI

ITorenumansHas 3Heprus. IloreHnuansHas >Heprus
yIIpyro nepopMHUPOBaHHOU IIPY’KHHBI.
[ToreHunanbpHas SHEPrUs Tena BOJINU3H MOBEPXHOCTH
e

HOTGHL{I/IaHLHHe N HCIIOTCHHUAJIBHBIC CHUJIBI. CBs3b
pa60TBI HECIIOTCHIUAJIBbHBIX CHJI C HU3MCHCHUEM
MEXaHMYECKON SHEpPruud CHUCTEMBbl Tell. 3aKOH
COXpaHCHUMA MEXaHUIEeCKOHU SHECPIrUun

VYipyrue u Heynpyrue CTOJIKHOBEHUS

TexHuuecKkne  YCTpOWCTBA:  JABWIKEHHE  PaKeT,
BOJOMET, KOIIEep, IPYKUHHBII MUCTOJIET
[TpakTuyeckue padboThl. M3yueHue cBs3U CKOPOCTEi
Tel IpU Heynpyrom ypaape. MccienoBaHue cBs3H
paboOTBI CHJIBI C W3MCHECHHEM MEXaHHUYECKON
SHEPTUHU Tea

MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
#H#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

3.1.2

3.1.3

3.1.5

3.1.6

3.1.7

3.1.8

OcHoBHbIE IIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOM TeOopHH. DBpOyHOBCKOE JBHIKEHHE.
Huddysus. Xapakrep ABIKESHUS H B3aMMOICHCTBHS
YaCTHI] BEIECTBA

Mogenu CTpOoe€HHMSI Ta30B, XUIAKOCTEHM M TBEPIBIX
TeX U OOBSICHEHHE CBOWMCTB BEIIECTBA HAa OCHOBE
JTUX MOJIeIIeH

Macca MOJIEKYI. KomnuectBo BEILECTBA.
[ToctosinHast ABoraapo

TermmoBoe  paBHOBecue. Temmeparypa u  eé
m3Mmepenue. [lkana remneparyp Llenscust

Mopnens upeanpHoro rasa. OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KHHETHYECKOW TEOPUU  HJICAIBHOTO
rasa

AGcomoTHas Temmeparypa Kak Mepa CpelxHei
KMHETUYECKOM JHEPruu  TEIUIOBOIO  JABUKCHUSA
yactul rasza. [llkana remneparyp KenbBuna

VpaBuenune Knaneiipona — MenzaeneeBa. 3akoH
JlaneTOHA

["a3oBbIe 3ak0HBI. M30mpoiieccsl B U1eaqbHOM Ta3e ¢
MIOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA: H30TEPMa,



3.1.10

3.2.1

322

323

324
3.2

3.2.5

3.2.6

3.2.7

3.2.8

u30xo0pa, n3odapa

TexHUYECKHE yCTPONCTBA: TEPMOMETP, OapOMETp
[TpakTudeckue paboThl. M3MepeHne Macchl BO3ayXa
B KJIACCHOW KOMHare. MccinenoBaHue 3aBUCHUMOCTH
MEXIy NapaMeTpaMH COCTOSIHUS Pa3peKEHHOTO
rasa

OCHOBbI TEPMOJIMHAMUKA

TepMoaunamuyeckas cucrema. BuyTpennsis
SHEPrusi TEPMOJUHAMHYECKON CHUCTEMBI U CHOCOObI
€€ N3MEHEHUS

KommyectBo TtemmoTsl W paborta. BHyTpeHHSS
SHEPrusi OJHOATOMHOIO UACAIBHOTO ra3a

Buner TEIUIoNEepe1adn: TEIUIONPOBOAHOCTD,
KOHBEKLUsA, M3IydeHHe. TemioéMKoCTh  Tea.
VYoienpHas — TEIUIOEMKOCTH  BewiecTBa.  Pacuér
KOJIMYECTBA TEIUIOTHI PH TEIJIONepeIaye

IlepBplii 3akoH TepmoauHaMuku. [IpumeHnenue
IIEPBOr0 3aKOHAa TEPMOJAMHAMUKH K H30IIPOLECCaM.
['paduueckas uHTEpIIpEeTaIs paboThHI ra3za

TenmoBrie MAaIlIUHEL. [TpunIUIIBEI NEUCTBUS
TerioBbix MamuH. [IpeoOpasoBanust sSHEpruu B
TEIUIOBbIX MamuHax. KoagdumueHnt mnone3Horo
nevictBus (nanee — KI1J1) TermoBoit MamuHb. L{ukr
Kapno u ero KI1/]

Bropoit 3akon TepmomuHamuku. HeoOpaTtumocTs
MpOLECCOB B mpupofe. TeruioBble IBUTATENH.
DKOJIOTHYECKHE MPOOIEMbI TETNIOIHEPTETUKH

TexHu4ecKne yCTpOMCTBA: ABUIAaTENIb BHYTPEHHETO
CropaHusi, ObITOBOH XOJOJWIBHUK, KOHIUIIMOHED

[Ipaktuyeckue pabotbl. M3MmepeHue ynenbHOM
TEIJIOEMKOCTH

##H#Par####AI'PEI’ATHBIE COCTOSHUMA BEHLIECBA. ®A30BBLIE

3.3.1

33
332

333

ITEPEXO/IbI

[TapooOpazoBanne W KoHAeHcarws. Mcmapenune u
KWIIEHUE. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTh TEMIEPaTyphbl KUTIEHUS OT 1aBICHUS

AOCoIOTHAS ¥ OTHOCUTENIbHAS BIIAXXKHOCTh BO3TyXa.

Haceiennslii nap

Teépnoe Tteno. Kpucrammmueckue u amopdHble
Tena. AHMU30TPONUS CBOWCTB KpUCTAJLIOB. JKuakue
Kkpuctayibsl. CoBpeMEHHbIE MaTepHaIb



4.1

4.2

334

3.3.5

3.3.6

3.3.7

4.1.1

4.1.2
413
4.1.4

4.1.5

4.1.6

4.1.8

4.1.9

4.1.10

[InaBneHue U KpucTauIM3anusa. Y IeJdbHas TEIioTa
riaBnenus. CyOnumarus
VYpaBHeHue TerI0BOro Hananca
Texnuueckue YCTpOWCTBA: TUTPOMETP u
IICUXPOMETP, KAJOPUMETP, TEXHOJIOTHUU ITOIYYEHUS
COBPEMEHHBIX  MarepuajoB, B TOM  YHCIE
HaHOMaTepHAJIOB, U HAHOTEXHOJIOTUN
[Ipaktudyeckue paboTbl. M3MepeHne BIAXHOCTH
BO3JlyXa

SJIEKTPOAMHAMUKA

##HtPar#H#IJIEKTPOCTATUKA

Onextpuzanust Tena. OieKTpuueckuil 3apsn. [lsa
BUJIA MJIEKTPUUYECKUX 3apsiJIOB

[TpoBOTHUKH, TUAITIEKTPUKH U TIOTYTIPOBOTHUKH
3aKOH COXpaHEHUsI ANEKTPUUECKOTO 3apsiaa
B3aunmoneiicteue 3apsanoB. 3akoH Kynona

DnexTpuueckoe roJe. HanpsixéHnocTts
anekrpuueckoro noss. [lpuHnun cynepno3unuu.
JIvHUM HATIPSKEHHOCTH 3JIEKTPUUYECKOTO TOJIS
Pa6ota cHII AIEKTPOCTATUYECKOTO TTOJIAL.
IToTenmuan. Pa3HOCTh MMOTEHIIMAIOB

[IpoBOoAHMKM ¥ [OUANEKTPUKH B  TMOCTOSHHOM
AIIEKTPUUYECKOM noJe. JysnexTpuueckas
MPOHUIIAEMOCTh

OnexktpoéMkocTh. KonaeHcaTop. DIeKTpoEMKOCTh
TUIOCKOTO KOHJIEHCATOpa. JDHEPTusi 3apsHKEHHOTO

KOHJICHCAaTOopa

Texnuueckue YCTPOMCTBA: 3IEKTPOCKOII,
JIIEKTPOMETP, JJIEKTPOCTaTUYECKAs 3aIlHUTA,
3a3eMJICHHE  DJIEKTPONPUOOpPOB,  KOHAEHCATOD,

KCEPOKC, CTPYWHBIN IPUHTED
IIpakTHueckue paboThI. H3mepenue
AIEKTPOEMKOCTH KOHJIEHCATOpa

#H#Par###TIOCTOSHHBIN DJIEKTPUYECKHUM TOK. TOKU B PA3JIMYHBIX

4.2.1

422

423

CPEJIAX
Ycnosus CYIIECTBOBaHUS MMOCTOSIHHOTO
aneKTpudeckoro Toka. Mcrounuku Toka. Cuia Toka.
ITocToSIHHBIN TOK
Hamnpsixenue. 3akon Oma aJig yyacTka 1enu

DJIEKTPUYECKOE CONPOTHUBJICHHUE. VY nenbHOE
COMPOTHUBIICHUE BEIIECTBA



424

4.2.5

4.2.6

4.2.7

4.2.8

4.2.9

4.2.10

4.2.11

4.2.12

4.2.13

4.2.14

11 KIIACC

Kon
pasnena

4
43

Koanposepsiemoro
3J1eMEeHTa

HOCHGHOB&TGHBHOG, napajjiCJIbHOC, CMCIIaHHOC
COCAUHCHUC ITPOBOAHUKOB

PabGoTta »nextpuueckoro Ttoka. 3akoH J[xoyms —
Jlenia

MOUIHOCTh AAEKTPUUECKOTIO TOKA
anekTpoaBwkymas cuna (manee — OJJC) wu
BHYTPEHHEE COMNPOTUBICHUE HCTOYHUKA TOKA.
3akoH Oma JUISL MOJHOMN (3aMKHYTOM)
anexTpudeckoit nenu. Kopotkoe 3ampikaHne

DNeKTpOHHas: MNPOBOAMMOCTh TBEPIBIX METAJUIOB.
3aBUCHMOCTh  COINPOTHUBIICHUS  METauIOB  OT
temreparypbl. CBepXIpOBOJIUMOCTh

OJeKTpuyeckuii TOK B  BakyyMme. (CBolicTBa
AIIEKTPOHHBIX ITyYKOB

[MonmynpoBonuuku. CoOCTBEHHAass W MpPUMECHas
MPOBOJIMMOCTh TTOJIYIIPOBOIHUKOB. CBOMCTBa p-n
nepexoja. [lomynpoBoHUKOBBIE TPHOOPHI
DNeKTpuYeCKUuit TOK B INEKTPOJIUTAX.
DNIEKTPONUTHYECKAS JUCCOLHAIUS. DIECKTPOIIN3

DJIeKTpUYECKui TOK B razax. CaMOCTOATEIbHBIA U
HECaMOCTOSITENIbHBIN  pa3psn. PasnuuHble  THIBI
CaMOCTOSITENILHOTO pa3psana. Monnus. [Tnazma

TexHu4eckue yCTpOMCTBA: aMIIEpMETpP, BOJBTMETP,
peocTaT, UICTOYHHMKHU TOKA, dJICKTPOHAIpEBaTENIbHbBIE

IpUOOPHI, AIEKTPOOCBETUTEIILHBIE pUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH IO,
TEPMHUCTOPBI " (b oTOope3nUCTOPHI,

HOHynpOBOZ{HHKOBBIfI Au0oa, raJlbBaHHUKa

[IpakTuueckue paboTel. M3yueHue CMEMIaHHOTO
COEJIMHEHUS PE3UCTOPOB.

N3mepenne OJIC ucTOUHMKAa TOKa M €r0
BHYTPEHHET O COIIPOTHUBIICHHUSL. Habmtonenue
AIIEKTPOJIN3a

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OJIEKTPOAMHAMUKA

##HParHH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIA



5.1

4.3.1

4.3.2

433

434

4.3.5

4.3.6
4.3.7

4.3.8

4.3.9

4.3.10

43.11

4.3.12
4.3.13

4.3.14

4.3.15

IlocTostHHBIE MAarHuThbl. B3aumonaericTBue
HOCTOSHHBIX MarHUTOB

MaruutHoe noje. Bektop MarHUTHOM MHAYKIIWH.
[IpyHuMn cynepno3uuuu. JIMHUM MarHUTHOU
uHAyKIMK. KapTrHa nuHU MarHUTHON MHIYKIUH
I10JIs1 IOCTOSTHHBIX MarHUTOB

MarnutHOe noJjie MpoBOAHUKA ¢ TOKoM. KapTuna
JUHUM TOJNS JUIMHHOTO MPSIMOTO MPOBOJHHUKA U
3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA, KATYIIKH C
TokoM. OmeiT  Opcrena.  B3aumopeiicTBue
MIPOBOJIHUKOB C TOKOM

Cuia Amriepa, €€ MOJlyJIb U HaIllpaBJICHUE

Cuna Jlopenna, €€ MoOIyJlb U HalpaBICHUE.
JBr>KeHrEe 3apsHKEHHOM YacTULBl B OJTHOPOJAHOM
MarHuTHOM noJie. Pabora cunel Jlopeniia

SIBiEeHME PIEKTPOMAarHUTHOM MHIYKIIUU

[ToTok BeKTOpa MArHUTHON MHAYKLINU

OJAC wuHAOyKmuM. 3aKOH  AJIEKTPOMAarHUTHOM
nHaykuun Papanes

Buxpeoe anekrpudeckoe nose. JIC nHAYKINH B
MIPOBOJIHUKE, JIBJKYLIEMCS IOCTYNATEIbHO B
OJIHOPOJIHOM MarHMTHOM TOJIe

IIpaBuno Jlenna

NupyktuBHOCTh. SIBieHMe camoumHAykuuu. DJ1C
CaMOMHIYKIUU

DHeprusi MarHUTHOT'O MOJISI KATYIIKH C TOKOM
DNEeKTpOMarHUTHOE T0J1e

TexHUUYeCKre YyCTPOUCTBA: MOCTOSIHHBIE MAarHUTHI,
AJIEKTPOMATHUTHI, 3JIEKTPOJABUTATENb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHUILl, MHAYKIUOHHAs NI€Yb
[TpakTnueckue paboThl. M3ydeHne MarHuTHOTO
MoJIsl KaTylnIku ¢ TOKOM. McciienoBanue nercTBUs
IIOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.
WccnenoBanne  sBICHUS  DJIEKTPOMATHUTHOM
WHIYKUIUN

KOJIEBAHUA 1 BOJIHBI

##HPart#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.1.1

Komnebarensaas cucrema. CBOOOIHBIE KOJIEOaHMS.
[Mapmonnueckne konebanms. Ilepwon, dwactora,
aMIuInTyaa u ¢asa kojaebaHuit

IIpyxvHHBINA MagTHUK. MaTeMaTH4ECKUI MAasTHUK



52

5.1.10

5.1.11

5.1.12

YpaBHeHue rapMOHUYECKUX KOJIeOaHUH.
Kunemarnyeckoen  JUHAMMYECKOE  OINMCAHHE
K0J1€0aTEeIbHOTO IBHKEHUS

[IpeBpamene »HEpPruM NpU  TapMOHHUYECKUX
kosebanusax. CBA3b  aMIUIMTYIbl  KoJeOaHUit
MCXOJIHOW BEJNMYHMHBI C aMIUITUTYyAaMU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHUS

KonebaTenpHbIi KOHTYD. CBoOonanbIC
DJICKTPOMArHUTHBIC KOJIeOaHWs B  HJICATBHOM
KOJICOATEeIbHOM ~ KOHTYpe. AHAQJIOTHUS  MEXIY
MEXaHUYECKUMHU u ANEKTPOMATrHUTHBIMH
kosiebanusimMu. Popmyna Tomcona

3aKOH COXpaHEHUS DHEPIUM B  HUACAIBHOM
K0JIe0aTeIbHOM KOHTYpe

BoinyxeHHbIE MEXaHUYECKHe KOJIeOaHusI.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXII€HHBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHMs.

ITepemennsblil Tok. CHHYCOMIaIbHBIN IEPEMEHHBIN
TOK.

MoIHOCTh NEPEMEHHOTO TOKA. AMIUIMTYJAHOE U
JIENCTBYIOILIEE 3HAUYEHUE CUJIbI TOKA U HAIIPSHKEHUS

Tpanchopmarop. IlpousBoacTBo, mepegada u

norpedieHue AIIEKTPUYECKOM SHEPTHH.
OKOJIOTUYECKHE  PUCKH  TPH  TPOU3BOJACTBE
AIEKTPUYECKOM SHEPTHH. KynsTypa

HCIIOJIb30BaHUA 3JICKTPOSHCPIUU B MOBCEIHEBHOM
JKHN3HHU

TexHuueckue YCTpOMCTBA: cericmorpad,
AIIEKTPUYECKHUI 3BOHOK, JTMHUH 3JIEKTponepeaay

[IpakTuueckue paboTHI. UccnenoBanue
3aBUCUMOCTH NIEPHOJIa MAJIbIX KOJIEOaHH rpy3a Ha
HUTH OT JJAUHBL HHUTM W Macchl TIpys3a.
HccnenoBanne mNEpeMEHHOTO TOKa B IENH U3
MOCNIEZIOBATEIbHO COEAMHEHHBIX KOHJEHCATOpA,
KaTyIIKH U PE3UCTOpa

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE BOJIHbBI

5.2.1

522

Mexanuueckue BOJIHBI, YCIOBHS
pacrpoCTpaHEHHS. IIepuon. Ckopoctb
pacrnpocTpaHeHus U JjMHa BOHBL. [lonepeunsie u
MPOAOJIBHBIE BOJIHBI

#iHPart##t  Uurepdepenuus u  audpakmus
MEXaHHYECKUX BOJH



53

523

524

525

5.2.6

5.2.7

52.8

5.3.1

532

533

534

535

53.6

5.3.7

53.8

3Byk. CkopocTh 3ByKa. ' pomkocTh 3Byka. BricoTta
toHa. TemOp 3ByKa

DJIEKTPOMArHuTHBIE BOJIHBI. Y CIIOBHUSI M3JTyYEHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BeKTOpPOB E, B 1 v B 3JIEKTpOMarHuTHON BOJIHE B
BAKyyMe

CBOICTBA 3JICKTPOMAarHUTHBIX BOJIH: OTpaK€HUE,
MIpeIOMIICHUE, MOJIIpU3aIus, mudpaxus,
untepdepeniusa. CKOPOCTh 3IEKTPOMATHUTHBIX
BOJIH

[[Ixkana 53yeKTpOMarHUTHBIX BOJH. lIpuMmeHeHune
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

HpI/IHL[I/IHBI PaanoCBA3U nu TCIICBUACHUSL.
Panuonokanus. DIIEKTPOMAarHUTHOE 3arpsi3HEHUE
OKPYXaIOIIEH Cpebl

Texuuueckue yCTpOICTBa: MY3bIKaTbHbBIE
HHCTPYMCHTBI, YJIbTPAa3BYKOBas JUArHOCTHKA B
TEXHUKE W MEAUIUHE, pajap, paguoNpUEMHUK,
TeJeBU30p, aHTeHHA, TesiehoH, CBU-medn

##HParf##OIITUKA

[IpsMonuHeiHOE  pAacIpOCTPAHEHWE CBETa B
oaHopoaHOM cpene. JIyu cBeta

OrpaxkeHue cBeTa. 3aKOHBI OTPAKEHHsSI CBETa.
[TocTpoenue n300paXeHH B MJIOCKOM 3epKaje

[Ipenomnenue cBeta. 3aKOHBI MTPEJTOMIIEHUS CBETA.
AOGCOIOTHBIN MOKa3aTenb NpeIoMICHUS

Ilonnoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YIOJI IOJIHOTO BHYTPEHHETO OTPAKEHUS

Hucnepcus cera. Cl10XKHBINA cocTaB 0€JI0ro CBeTa.
LBet

Cobwuparomnye W pacceuBaroniue JUH3bL TOHKas
nuH3a. DOKyCHOE PACCTOSHUE U ONTUYECKAs CHUJIa
ToHKOW muH3bL. [locTpoeHne wu300pakeHU B
coOuparommx 1 paccenBamux JuH3ax. opmymna
TOHKOM JIMH3EIL. Y BeIIMUYSHHE, JaBaeMOe JUH301

[Ipenensr MPUMEHUMOCTH reOMETPUYECKOI
ONTHUKHU

WnTepdepenus ceeta. KorepeHTHbIE HCTOYHUKHU.
VYcnosus HaOJII0ICHUS MaKCHUMYyMOB u
MUHMMYMOB B HHTE€P(PEPEHIMOHHON KapTHHE OT
JBYX CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB



Judpakuus cBera. [udpakumoHHas peméTka.
53.9 YcnoBue HaOMIOACHUS TTIABHBIX MAaKCUMYMOB TIPH
o NaJCHUM  MOHOXPOMATHYECKOTO  CBETa  Ha
TU(PPaKINOHHYIO PEIIETKY
5.3.10 [lonsipusanus ceera

Texnuueckne YCTpOWCTBA: OYKH, aIyna,
¢doroanmnapar, IIPOEKIIMOHHBIN ammapar,
MHUKPOCKOII, ~ TEJECKOI, BOJOKOHHAs ONTHKA,
TU(pPaKLUOHHAS PEHIETKA, TOISIPOU]]

5.3.11

[TpakTueckue pabotel. M3MmepeHue mnoxazaTesns
5312 HPEJIOMJICHUS. UccnenoBanue CBOICTB
o n300paxkenuii B auH3ax. HaGroneHue aucrepcun

CBETa
3JIEMEHTAI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

FpaHI/II_ILI MMPUMCHHUMOCTHU KJIaCCUYECKOU

6.1 MCXaHHKH. HOCTyHaTLI TECOpHUU OTHOCHUTCIIBHOCTU:

WHBAPUAHTHOCTb MOJIYJISL CKOPOCTH CBETa B
BaKyyMe€, IPUHIMII OTHOCUTENBHOCTH DUHIITEHHA

6 62 OTHOCHTEIHHOCTE OJHOBPEMEHHOCTH.
' 3ameUIeHre BPEMEHH U COKPAILEHUE JUTHHBI

6.3 OHeprus U UMIYJIbC CBOOOIHOMN YacCTHUIIbI

CBsa3pb Maccel C DHEprued M  HMMITYJIbCOM
6.4 CBOOOJIHOW YaCTHUIIBI. DHEPrusi MOKOsI CBOOOIHOM
YaCTHUIIBI

7 KBAHTOBA ®U3UKA
#i#HPar###JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna I[lmanka CBs3M SHEpPruu

7.1.1 ¢doTroHa € ero 4yacTOTOM. DHEprust U HUMILYJIbC
dotoHa
OTtkpeiTHe U uccnegoBanue Gorodddexra. OmbITH
7.1.2
A.T'. CroneroBa. 3akonsl porodddexra
7.1 . .
713 VpaBHenue OiHmTeitHa anA  QoToddekra.
o «Kpacnas rpanuna» Gorosddekra
7.14 Jasnenue cBeta. OnbiTel [1.H. JIeOenena
7.1.5 XUMHYECKOE IEHUCTBUE CBETA
716 TexHuuyeckue yCTpOiicTBa: (b oTORIIEMEHT,
o doTogaTurk, conHeuHast batapesi, CBETOINO]
CTPOEHUE ATOMA
79 Monens aroma Tomcona. OnbiTel Pesepdopaa mo
' 7.2.1 HCCIIEI0OBaHMIO CTpoeHUs aToma. [InanerapHas

MOACIIb aTOMa



7.3

Iloctymater bopa. HM3naydeHue u IoOrJIoOnicHUE
259 (GOTOHOB TIpU MEPEX0je aToMa C OIHOIO YPOBHs
o SHEprud Ha Jpyroi. Buasl cmektpoB. CHektp

YPOBHEW 3HEPruM aTomMa BOAOPOJa

BosiHOBBIE CcBOMcTBa yactul. Bomnel ae bporns.
7.2.3 KopmyckymsipHo-BoniHOBOHM nyanu3m. Judpaxims
AJIEKTPOHOB Ha KpUCTaLIaxX

CrioHTaHHOE n BBIHYXXKICHHOC N3JIY4YCHHUC.

7.2.4 .
VY CTpoHCTBO U PUHLIKIT pabOTHI J1azepa

795 TexHu4ecknue yCTpONCTBA: CIEKTPAJIbHBIN aHAINA3
o (CTIEKTPOCKOII), JIa3ep, KBAHTOBBINA KOMIIBIOTED

796 ITpakTnueckue paboThI. Habmonenue

JIMHENYaTOro CIEKTpa
ATOMHOE AJ1PO

731 MeTtonasbl HAOJIFOIECHUS u perucrpanuu

SJICMCHTAPHBIX YaCTUIL]

OtkpsiTue pangnoaktuBHOoCcTU. OnBITH Pezepdopaa
0  ONPEACICHHIO COCTaBa  PaJMOAKTUBHOTO

7.3.2 usnyuenusi. CpoiictBa anbda-, Oera-, ramma-
U3NydeHusl. BusHue panoakTUBHOCTH Ha JKUBBIC
OpTaHU3MBI

OtkpelTHe npoTOHAa M HeWTpoHa. HykioHHas
7.3.3 mojenb siapa [eitsenOepra — lBanenko. 3apsin
sanpa. MaccoBoe uncio saapa. M3otonsl
Anbpda-pacniaz. DJNEKTPOHHBIH M TO3UTPOHHBIN
7.3.4 Oera-pacna. I'amma-usnyudenue. 3aKoH
paZMoaKkTUBHOIO pacnaja
735 OHeprus CBsA3M HYKJIOHOB B sifjpe. SlaepHble CUIIBI.
o JedexT Macchl sapa
7.3.6 Snepuble peakuuu. lenenue u CUHTE3 AP
Anepuwiit  peaktop. TepMosSiA€pHBIH  CUHTE3.
7.3.7 [TpoGneMbl U MEPCHEKTUBBI SACPHON IHEPTETHKH.
DKOJIOrM4€ECKHE aCIEKTHI SIIEPHON SIHEPTETUKU

OnemeHTapHble 4YacTUIbl. OTKpBITHE MO3UTPOHA.

7.3.8 .
@yHIaMEHTAIbHBIE B3aUMOJCHCTBHS
73.9 TexHuueckue yCTpPOMCTBA: JO3UMETP, Kamepa
o BuibcoHa, siIepHBIN peakTop, aToMHas 6omba
7310 [Ipaktnueckue pabotel. lccnemoBanume TpEeKoB

yactull (110 TOTOBBIM (hoTorpadusim)
SJIEMEHTBI ACTPO®U3UKU

8.1 Bun 3Bé3gHoro Heba. Co3Be3nusi, sipkue 3BE3BI,



8.2

8.3

8.4

8.5

8.6

8.7

8.8

8.9

8.10

IIJIaHCThI, X BUAUMOC IBUXKCHUC

Conueunas cucrtema. [lmaHeTsl 3eMHOI TPYIIIbI.
[InaHeThI-TUTaHThl U UX CIyTHUKH, KapJIUKOBBIE
riaHeTel. Manbie Tena ConHEeUHON CUCTEMBI

Conanie, ¢orochepa m armochepa. ComHedHAS
AKTUBHOCTDH

HcTtounuk sHeprun CosHLA U 3BE3]T

3BE31pI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,

CBETHUMOCTbD, paauyc, TeMmneparypa, 1704
B3aUMOCBSA3b. JlnarpaMMa «CreKTpalbHbIN Klacc —
CBETUMOCTD. 3BE3 MBI TJIaBHOM

nocCiaca0BaTCIbHOCTH. 3aBUCHMOCTh «Macca —

CBETUMOCTE) JUIsL 3BE3 N TJIaBHOM
MOCJIE0BATEIBHOCTH
#iHtPar###BHyTpeHHee CTpPOEHHUE 3BE3I.

CoBpeMeHHbIE MPEJICTABICHUS O MPOUCXOKACHUN
u »Bosrroru CostHIIa U 3BE311. DTambl )KU3HU 3BE3

Mineunbiii [Tyt — Hama [Nanaktuka. CnupanbHas
CTpyKTypa ['anaktuku, pacupeneneHue 3B€31, ra3a
n nbuid. llomoxxenne u nBuxkenue CollHLA B
lNanaktuke. [Tnockas u chepuueckas MoaACUCTEMBI
lanakTuku

Tunbl ramaktuk. PanuoranakTMKd W KBaszapbl.
UEpHble ABIPHI B sIIpax TalaKTHK

Bcenennas. Pacmmpenune Bcenennoil.  3akoH
Xab0ma. Pa3beranne ramaktuk. Bo3pacT u paamyc
Bcenennoit, Teopuss bosbmoro B3psiBa. Mojaens
«ropsiuer BecenenHnoi». PenmukToBOE M3myueHne
MacmraGHast CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménnsie poOIEMBI
aCTPOHOMUU



ITPOBEPAEMBIE HA EI'D 110 PU3UKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOT'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHMUA

Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM Pe3yJbTATaM OCBOCHUS
MPoOBEPAEMOro OCHOBHOW 00pa3oBaTe/IbHOI NMPOrpaMMbl CpeHero 0011ero
TpeOOBaHUs o0pa3zoBaHust

CdhopmupoBaHHOCT, yMEHHI pacro3HaBaTh (U3HUECKHUE SBIICHUS

(mpotiecchbl) U OOBSACHATH UX HA OCHOBE M3yUEHHBIX 3aKOHOB

BJ'IaI[eHI/Ie OCHOBOIIOJIararommumMu (bHBI/I‘IeCKI/IMI/I IIOHATUAMU u

BEJIMYMHAMH, XapaKTePU3YIOUIMMH (PU3NIECKHE TPOIIECCHI

ChopMUpOBaHHOCTh yMEHHH TPUMEHATH 3aKOHBI KJIACCHYECKOM
MEXaHUKH, MOJIEKYJISIPHON bu3uKu u TEPMOANHAMMUKH,
AJIEKTPOAMHAMUKY, KBAHTOBOM (DM3MKM Ui aHanu3a U OOBSICHEHUS
SBJICHUA MHKPOMHpA, MAaKpOMHUpPAa M Merammpa, pas3jndarh YCIOBUS
3 (rpaHuIBI, 00IACTH) MPUMEHUMOCTH (U3NIECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapakTep (hyHIaMEHTaJIbHBIX 3aKOHOB M OTPaHUYEHHOCTh
UCTOJb30BaHUSI YAaCTHBIX 3aKOHOB; aHAJIM3UPOBAaTh (PU3MUECKUE
IpPOLECChl,  MCIOJB3ysl  OCHOBHBIE  IOJIOKEHMs,  3aKOHbI U

3aKOHOMEPHOCTHU

ChopMmupoBaHHOCT, YMEHHUsS pa3indaTh YCIOBUS MPUMEHUMOCTH

Mojeneil PU3NIECKUX TN U MPOIECCOB (SBICHUI)

ChopMUpOBaHHOCTh YMEHHS pEImaTh pacuy€THBIE 3aJa4d C SBHO
3aJJaHHOM W HESBHO 3aJaHHON (hU3MYECKOW MOJETbIO: Ha OCHOBAHUHU
aHaiM3a YCIOBHMsS BbIOMpPATh (PU3MUECKUE MOJEIH, OTBEYAIOLINe
TpeOOBaHUAM 3aa4M, IPUMEHATH (POPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTyJaTrbl  (U3MYECKUX  TEOpUH  TpPU  HCIOJIH30BAHUHU
MaTEMaTUYECKUX METOJOB PELIEHUs 3a7ad, MPOBOAMTH pacdy€Thl Ha
OCHOBAaHMM HMEIOIIMXCS JaHHBIX, AaHAJIW3UpPOBAaTh pPE3YJbTaThl H
KOPPEKTHPOBATh  METOABl pPEIIEHUS ¢ Y4ETOM  IOITY4YCHHBIX

pEe3yJIbTaTOB

Pemrate xadecTBeHHBIE 3a7auu, TpeOyromye NPUMEHEHHs 3HAHUH W3
pasHBIX pa3/eyoB IMIKOJIBHOTO Kypca (DM3MKM, a TaKXKe WHTEerpaluu
6 3HaHUH W3 JpYrMX MPEAMETOB €CTECTBEHHOHAYYHOI'O  IIMKJIA:
BBICTPAauBaTh JIOTMYECKYIO LEMOYKY pPACCYXKIECHUH C ONOpod Ha

HN3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/IBI/I‘IGCKI/I€ SABJICHUA
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Bnanenue OCHOBHBIMHU METOJlaMH HAY4YHOTO TIO3HAHMS,
UCTIONIB3yEMBIMH B ()M3UKE: TPOBOJWTH TpPSIMBIE W KOCBCHHBIC
U3MepeHus: (U3NYECKUX BEIMYMH, BBIOMpAs ONTHUMAIBHBIA CIIOCO0
U3MEPEHUs] U HCIOJIb3YSl U3BECTHBIE METO/bI OLEHKH IOTrpPEeIIHOCTEH
U3MEpPEHNH, MPOBOAMUTH HCCIEIOBAHUE 3aBUCHMOCTEH (DU3UUECKUX
BEJIMYMH C HCIIOJIb30BAaHMEM TPSMBIX HM3MEPEHUH, OOBACHITH
MOJTyYCHHBIE PE3YJbTaThl, HUCIONB3Ys (DU3MYECKHE TEOPHHU, 3aKOHBI U
NOHSTHS, M JeNIaTh BBIBOJBI; COOMIOAaTh MpaBmia 0€30MacHoro Tpyaa
IpU TPOBEACHUH MCCIIEIOBAaHUM B paMKax y4eOHOTO 3KCIIEpUMEHTa U
y4eOHO-UCCIIEIOBAaTENbCKOM  NEATEIBHOCTH € HCIOJIb30BAaHHEM
IUQPPOBBIX ~ U3MEPUTENIBHBIX ~ YCTPOHCTB U J1a0OpaTOpHOTO

00opyaoBaHUS

CdhopmupoBaHHOCT, ~ yMEHMH  aHAIW3UPOBaTh M OILICHUBATH
NocNeACTBHs ObITOBOI M MPOU3BOJICTBEHHOU NEATEIHHOCTH YEIOBEKa,
CBSI3aHHOM C (PU3WYECKHMH TPOIIECCAMH, C TO3UIUNA KOJIOTHUECKOM
0€301MacHOCTH; IIpeICTaBICHUM 0 paloHaIbHOM
NpUPOIOIIOJIB30BAaHNY, A  TaKKE  Pa3syMHOM  HCIIOJIB30BaHUU
JOCTIKEHUN HAayKH M TEXHOJOTHH M JalbHEUIIEro pa3BUTHS

YeJI0BEYECKOT0 00IIecTBa

OBnageHne paslIUYHBIMM criocobaMu  paboTel ¢ MHpOpMauuei
(GU3NYEeCKOro  COAEpX aHHUA C  MCIOJB30BAaHHMEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

aHaJin3a U OLUCHKHU JOCTOBCPHOCTU nonyqaeMoﬁ I/IHq)OpMaI_II/II/I

ChopmupoBaHHOCT, ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
aCTPOHOMUYECKHE TMOHATUS, TEOPUM M 3aKOHBl [Jis aHaiu3a H
00BbsICHEHUST (PU3MUECKUX IPOIIECCOB, MPOMCXOIAIIMX Ha 3BE37aX, B
3BE3MIHBIX CHUCTEMax, B MEXTaJJaKTHUYECKOW cpeie; JBUKEHUS

HeOECHBIX TEJI, DBOJIIOLIUH 3BE31 1 Beenennoi



INEPEYEHD 9JIEMEHTOB COJAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D

MO ®U3UKE
K
oA Kon
pa3aenaa/t
3JIeMeHTa
eMbI
1
1.1

1.1.3

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaAaHUSA

MEXAHUWKA
KNMHEMATHUKA

MexaHu4deckoe JABMKCHUC. OTHOCHUTENBHOCTh

MECXaHUYCCKOI'O IBMXKCHUA. Cucrtema orcuéra

MarepuanbHas ToUKa.

Eé€ pamiryc-BekTop:
Flr)=(xlr) vr ) =(z)),

TpaeKTopIIf,

mepeMenIeHIIe:
Ar=7(ty)—7(t)) =1, —11 =
= (Ax, Av.Az),

IyTb.

CrnoxeHie HEPEMEH]EHIIfli

Ay =0+,

CkopocTb MaTepUaIbHONW TOUKH:

__AF
L= —-
At

Ar—0

Ax ,
v o=— =X,. aHaJoTI4HO v, =Yy, U.=Z,/.
At :

CrozkeHHe cKopocTell: o, =0, + 0, -

Beruncnenue nepeMenieHys 1 IyTi MaTepuaibHOU TOUKU

IpY IPSIMOJMHEHHOM JBM)KEHUH BJIOJIb OCHU X IO TpauKy



3aBUCHUMOCTH Vx(t)

. . AU
YCKH[JEHIIE MaTepPHaIBHOII TOYKIL: a = ﬁ_L =U, =
I r—=0

a. =

Auvu o, .
,=— =(v,),". agamorm4Ho a, =(v, )’ a.=(v.)
A 4 ' ' ot ) o

PaBHOMepHOG HpﬂMOJ’IHHCﬁHOG JBHXXCHHUC:

x(t) = xg + Vpyt

x(f)

ox

U (t) — vy, = const

(®)



Ox

const

PaBHOYCKOpeHHOC HpﬂMOJ’IHHGﬁHOG ABMOKCHUC!

Ly =
HPII JBILKCSHINI B O[THOM HAIIPABICHHI OVIE S = 1—,}

&

CBobOonHOe majeHne. Y CKopeHne CBOOOIHOTO MaACHHUS.

Vi

Yo a

(9] Xo ‘t—

I[BI/I)KGHI/IC TCla, 6pOI_HeHHOFO nox yriioMm o K rOpu3OHTY:



[.1‘{?} =x, +U,f=x,+U,cosa-f
g1 . !
v(£)= v, +U, t +JT =1, +U,sina- I—S?T

v.(t)=v,, +gt=v,5mma—gr

=0

=—g=const

{U;- )=y, =v,cosa
Ex
g

¥

Kpuponuneiinoe aBuxeHue. J[BrmkeHne MmaTepuaabHON
TOYKH IO OKPYKHOCTH.
VrioBas ¥ JIMHEWHAsI CKOPOCTb TOUKHU:

v = wR

wR

[Ipu paBHOMEPHOM ABUKEHUU TOUKH 11O OKPYKHOCTH
2T

="_=2
w T v

2w



1.2

1.2.1

1.2.2

2o
. HeHTpoCcTpeMHUTENIbHOE YCKOPEHHE TOUKHU:

uc

R
. [lonHoe yckopeHue mMaTepralbHON TOUKH

Teépnoe Teno. IloctynaTrenpsHOE U BpallaTeIbHOE
JBUKEHHE TBEPAOIO TEIa

JUHAMUKA

Nuepumnaneupie  cucteMsl  orcuéra. llepsbii

Herorona. [IpuHnun otHOCcuTensHOCTH [ anunes

Macca tena. IImoTHOCTD BelllecTBa:

3aKOH



A

Cuna. IIpuHIUI Cyneprno3uiuy CHI:

>

FpaBHoaeHCTB = Fl + F2+- -

paBHOJEHCTB

1.2.3



Bropoii 3akon HeroToHa: 1yt MarepuansHoit Touku B CO

>
>

Fl = maq

1.2.4



Ap = FAt

A
p
F
At
npu
F = const
F
const
—
F12 F. 21

Tperuii 3akoH HproTOHA U1 MaTe€pUaIbHBIX TOYEK:

-

Fi, = —Fp

1.2.5



21

3aKkoH BCCMUPHOI'0 TATOTCHHA: CUJIbI NPUTAKCHUSA MCKIAY

TOYEYHBIMU MACCaMHU PaBHBI
mpm;

F=6—p

1.2.6



Cuna tspxkectu. LleHTp TskecTH Tena. 3aBUCUMOCTh CHUIIBI

TSDKECTH OT BBICOTHI h Haa TMOBCPXHOCTBIO IIJIAHCTHI

paauycom RO:
_ GMm
"7 Ry~ )

mg

(R
0

+
h)

GMm



Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 ’
—kx
Cuna tpenus. Cyxoe TpeHHeE.
Cuna TpeHHs CKOIbKCHHS:
Frp = uN
F
™
UN
1.2.8
Cuna TpeHMs OKOS:
E, < uN

P

IA



1.3

1.2.9

1.3.1

1.32

Koaddutment tpenus

JlaBneHwue:
P=7

p

S

F

1
CTATHUKA

L
F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpaliCHUA:

IM| = Fl, rae | — mnedo cuisl

-

F

OTHOCUTEJIBHO  OCH, TMPOXOASIIEH  uepe3  TOUKY
NEPIEHIUKYIISIPHO PUCYHKY

[lenTp macc Tena. LleHTp Macc cucTeMbl MaTEpHATbHBIX

O



TOYCK:

.M.




B OIHOPOJAHOM ITOJIC TSAKECTU

(g = const)



const)
IIEHTP Macc Tejla COBMAAET C €0 IIEHTPOM TSKECTH
VYcnosus paBHoBecus TBEpaoro Tena B UCO:

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

1.3.3 - -
|+ Fy+...=0
HH#HPar#t#H#
3akoH ITackais
1.34
JlaBnenue B )xuakocTH, rokosmeiicsa B UCO:
P =po + pgh
p
#HHH#Par### P
1.3.5
0
_l’_
pgh
3akoH Apxumena:
FApx = ;PBbITECH
F
HH#HPar#t
1.3.6

Apx



BBITCCH

€CJIK TCJIO U X KUAKOCTD ITIOKOATCA B I/ICO, TO

FApx = ngBblTeCH

Apx

gV

BBITECH

VYcioBue miaBaHus TEN

1.4 3AKOHBI COXPAHEHNMA B MEXAHUKE

HMMiynsc MaTepyabHON TOUKU:

p=mv

HHHP artH#
1.4.1 p



Nmnynbe cuctemsl Te:

p=pt+p+..

p

P

HHHP :
142

+



3aKOH U3MCHEHUS ¥ COXPAHCHUS HMITYJIbCA:
B ICO

- -

Ap = A(pl + p2+- ' ) = FlBHEI.LIHAt + FZBHELLIHAt-l_' -

A
p
A(
HitHParttH
p
1.4.3
1
+



1BHEIIIH

At

2BHENH

At

B MCO , eciu

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



, ECIIH

- -

FlBHEI_lIH + FZBHeLUH+- "



1 BHEIIH

2BHEIIH

0
PeakTuBHOE NBMKEHUE
F
s PartHH A7 X
1.4.4 PaboTa cuiibl Ha MaioM TIepeMeIIeHUN:
A =|}f'| |,-'l'-.f|-c05 a=F, -Ax
{;
1.4.5 D)

MONIIHOCTE CUJIBI:

€CJIN 32 BpeEMs



At

At
paboTa CHIIbI H3MEHSIETCSI Ha , TO MOLTHOCTD CHJIBI
Ad
P=— =F-u-cosa
ﬂhf Ar—

Kunerndeckas 3Heprusi MaTepuajibHOM TOUKH:

2 2

mv D
EKI/IH =5 Y

2 2m

KHH

1.4.6

my

2m



3aK0oH U3MCHEHMS KHHETUUCCKOM SHCPTHUU CUCTCMBL

MarepuanbHbIX Touek: B UCO AEkun = A1 + A2 + ...
[ToTeHunanpHas SHEPTUS:

JUIA ITIOTCHIIMAJIBHBIX CHJI

A12 = E1n0TeHu - EZHOTeHu_= AEHOTeHu

1moreHI

1.4.7

210TeHI]

AE

TTOTEHI]



IToreHuanbpHas OHEPIus MaTCpHaHBHOﬁ TOYKHU B
OIHOPOJHOM ITOJIC TAKECTHU:

EHOTeHu = mgh

MOTEHI]

mgh

[TorennmanbHas SHEPrus ynpyro aeopMupoBaHHOTO
Tea:

kx?
EHOTeHu = T

MTOTEHI]



1.4.8

1.5

3aKOH N3MCHCHHUIA U COXpaHeHI/IH MEXAHUYECKOU SHCPFI/H/I:
Fiex = Esun + Emmm-
B IICO AE,ex = Agcex HEMOTeHIL. CHIs
B IICO AE,ex = 0, eCl Agcex HeTOTEHIL. CHT 0

MEXAHWYECKUE KOJIEFAHMA 1 BOJIHBI

['apMoHnueckue  KojneOaHUs ~ MaTepUaIbHONH  TOYKH.
Avmutyna u o Qasa  konebanuil. Kunemarnueckoe
OIHCaHHE:

a(7) = Asin( @t +0,).

U (2) =x/.

alt)=(v,),=—ex) =a +e0'x=0,
7l X - CMEILEHUE U3 PABHOBECUSI.
JlmHaMu4yeckoe ONMCcaHue:

ma, = —kx,
X

ma

1.5.1

mao

. 9TO 3HAYHT, YTO



1.5.2

1.5.3

1.5.4

—kx.

SHGPFCTI/ILICCKOG OIIMCaHHC (SaKOH COXPAaHCHUA

MEXaHWYECKON IHEPTUN):

CBsi3p aMIUIUTY/Abl KOJIEOAHMI CMEILIEHUs MaTepuaibHOU
TOYKH C AaMIUIUTyJaMH KojeOaHUH €€ CKOpPOCTH H

YCKOPEHUSL:

Upee =04, a_ =04

[Tepurona u yactoTa KoIEeOAHMIA:

2 1
T = /= -
m v
HepI/IOI[ MaJlbIX CBO6OI[HLIX KOJ'IC68.HI/II\/‘I MATECMATHUYCCKOI'O

MasTHHKaA.

T'=2n i

g
[Tepuon cBOOOIHBIX KO€OaHUH NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k

Breinyxnennsie  kosneOanus. Pesonanc. Pe3onaHcHas

KpHBast

Ilonepeunsle ¥ mpogoibHble  BONHBL.  CKOpOCTh

pacnpoCTpaHEHHs U JIMHA BOJIHBIL:

v
A=vT =—
v



2.1

1.5.5

2.1.1

WNuTtepdepentiusa u qudpakius BOJIH

3ByK. CKOpOCTh 3ByKa

MOJIEKVYJISIPHAA ®U3UKA. TEPMOJNHAMUKA
MOJIEKVYJISIPHAA ®U3MKA

Mogenu cTpoeHus ra3oB, JKMAKOCTEHW W TBEPABIX TEIN.

[TycTs TepmomuHamMudeckas cucrema (Teo) cOCTOUT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOJIM4eCcTBO BELIECTBA
N m
v==—=—
Ny



rac

— 4ucao ABOrajapo, m — Macca CUCTEMBI (Tena),

U
u
— MOJISIpHAsi Macca BellecTBa
2.1.2 TermmoBoe IBM>)KEHUE aTOMOB M MOJIEKYJI BELIECTBA
2.13 B3auMogeiicTBre yacTuIl BeIecTra
2.14 Juddysus. BpoyHoBcKoe ABMKEHUE
2.1.5 Mopenb uneansHoro raza 8 MKT

CBsi3p MEXIy J[JaBICHHEM U CpeaHEell KUHETHYeCKOH

BHGPFHGﬁ MOCTYHNATCJIbHOI'O TCINIOBOT'O ABHUKCHUSA MOJICKYJI



uzeansbHOro rasa (ocHoBHoe ypaBHenue MKT):

= 2 (mpt) 2 —
p=-mywi=n.|2|=Zn.g__
3 3 L2 3

N
"ty
n
V
N
- KOHLIEHTPALMsI MOJIEKYJI
2.1.7 AbGcomotHas Temnepatypa: T =t +273K

CBs3p TeMmmepaTypsl TIa3a cO CpeAHeH KHHETHYECKOU

BHGPFHGﬁ MOCTYNaTCJIbHOIO0 TCIUIOBOIO ABHXXCHUA C€TO

MOJIEKYJI:
2.1.8 {2
£ =| my | _3 kT
-2 2
2.1.9 VYpasuenue p = nkT

5 1.10 Mogenp naeanbHOro raza B TEpMOJIHUHAMUKE:



2.1.11

| Vpaprense Merrereera — Kianeipora
| BeIpaukeHHe V14 BHYTPeHHEH 3HEpIHH
VpaBHeHlle MeHeneeBa — KianeiipoHa (mpnmeH
3alrc):
pRT

pV = %RT =VvRT =NkT, p= o

BripaskeHne 114 BHYTPeHHell 3HepPTHI 0IHOaTOMHOI

raza (IIpHIIMeHIIMBIe (JOPMET 3aIMIICH )

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

3akoH /lanbTOHA [I71s1 TaBJICHUSI CMECH Pa3pPEKEHHBIX Ta30B:

p=p+p+..

i



N3onporieccsl B pa3peskeHHOM Ia3e ¢ IOCTOSHHBIM YHCIOM
MoJieKya N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
nzorepma (T = const): pV = const

nzoxopa (V = const):

p
- = t
T cons

T

p

2.1.12 const

n3zobapa (p = const):
V'— t
T = cons

const



2.1.13

2.1.14

I'pacuueckoe npencraBieHre n3omnpoueccos Ha pV-, pT- u
VT- nnarpammax.

OO0BeqUHEHHBIN ra30BbIA 3aKOH:

pv _ .
T = cons

const

JJIA TIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCLIH_ICHHLIe U HCHACBIIICHHBIC IIAPHI. KauectBennas
3aBUCUMOCTD IIJIOTHOCTHU W HOABJICHUS HACBIIICHHOI'O I1apa
OT TEMIICpaTyphl, X  HC3aBHCHUMOCTH oT 00BEMa

HACBIIICHHOTO I1apa
Brnaxxnocts Bo3myxa.

OTHOCHUTENLHAS BIaXKHOCT:

¢ _ Prapa (T) _ Prapa (T)
Puaceunnapa (T) Praceimnapa (T)

P

HaCBIIIapa



)

p
napa
(1)
p
HachIIapa
(1)
p
napa
(D)

5115 N3MeHeHue arperaTHbIX COCTOSHUUN BEHIECTBA: MCIAPEHUE
U KOHACHCausA, KMIICHUC X KUAKOCTHU

2116 N3MeHeHue arperatHbIX COCTOSIHMM BELIECTBA: IUIABJICHUE
Y KpUCTAJUIM3aLHs

2.1.17 [TpeoOpazoBanme YHEPTUM B (PA30BBIX MEpexoaax



2.2

2.2.1
222

223

224

225

2.2.6

2.2.7

TEPMO/INHAMUKA
TemioBoe paBHOBECHE U TEMIIEpATypa
BuyTpennsis saneprust

Teronepenaya Kak crnoco0 W3MEHEHUS
sHeprun  0e3  coBepuieHHs  pabOTHI.
TETIONPOBOAHOCTD, N3Ty4YCHHE

KonngecTBo TEIIOTHI.

VY aenpHas TEMI0EMKOCTh BEIIECTBA C:
Q = cmAT

QS

cmAT

BHYTpPEHHEI

Konsexkmus,

VY nenpHas Teruiora napooodpaszoanus L: O = Lm.

VY aenbHast TeroTa miasieHus A Q = Am.

VY nenpHas TenjaoTa cropanus TommBa q: Q = gm

DOnemeHTapHas paboTa B TEPMOJUHAMUKE:!
A =pAV

PAV

Bbruucnenne pabGotbl 1o rpaguky mpouecca Ha pV-

JrarpamMmme

IlepBblil 3aKOH TEPMOJAVHAMUKH:

Q12 =AUj; + Ay = (Uy — Uyp) + Aqy



AU

(U

Anmnabara:
Q12 = 0= A4, = (U — Uy) = AUy,



U

p—d

AU

12

2.2.8 Bropoii 3akoH Tepmoannamuku. HeoOpatumsie npoueccsl



229

2.2.10

2.2.11

[Ipunnune! aeiictBus Temnosbix mMamuH. KITI:

Oary Oy Ocery

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:

T .. -T T
max N =1y == = =]z

VYpaBHEeHHE TEIJIOBOTO OaslaHca:
Ql + QZ + Qg+: 0



3.1

3.1.1

SJIEKTPOAMHAMUKA

OJIEKTPUYECKOE I1IOJIE

ONeKTpu3anusa Tel U €€ MPOSBICHUSA. JIEKTPUUECKUM
3apsaa. JBa Bupa 3apsna. DIEMEHTAPHBIA 3JIEKTPUUECKUN
3apsAl. 3aKOH COXpPaHEHUs IEKTPUUECKOTr0 3apsaa
B3anmoneiictBue 3apsanoB. Toueunblie 3apsiabl. 3aKOH
KynoHna:

B OTHOPOAHOM BCHICCTBEC C Z[I/I3J'ICKTpI/IIIeCKOI\/'I

MIPOHUIIAEMOCTHIO
&

F=k|q1|'|1q1 — 1 _|’g1|'1’g:
g 4mes, i

Onektpuyeckoe nojie. Ero neicTBue Ha 3JIEKTPUUYECKUE
3apsiabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MMOJIA:

-

i F

qnpo61—[bn‘/'1

TIPOOHBIH



[Tone Toyeunoro 3apsna:

q
E, = kr—2
p
k
r
2
q
OJTHOPOJHOE II0JIE:
E = const.



const.

KapTunbl 1uHUN HanpssKEHHOCTH ATUX TTOJIEH

[ToTeHIManbHOCTh AIEKTPOCTATHYECKOTO MOJIA.
Pa3HOCTh MOTEHIIMATIOB U HANIPSKEHUE:
Az = q(p1 — ¢2) = —qAd = qU.

q(¢

qU.

[ToreHuuanbHas SHEprus 3apsijga B DJIEKTPOCTATUYECKOM

oJIc:



AW

HOTCHHI/IaJ'I SJICKTPOCTATUYCCKOI'O I10JIA:

¢_Y
T q
¢
q
w

CBs3b HaHpﬂ)KéHHOCTI/I MoJIs1 U Pa3HOCTH MOTCHIUAJIOB IJIA

OJTHOPOJIHOTO 3JIeKTpocTarrueckoro nojst: U = Ed

[IpuHIUI Cynepno3uIUy JIEKTPUIECKUX MTOJIEH:

- - -

E =E1+E2+,¢ = ¢1+¢2+






ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM II0JIE.
VYcnoBue paBHOBeCHUs 3apsAA0B: BHYTPU ITPOBOAHHUKA
Et=0

0
, BHYTpH ¥ Ha IOBEPXHOCTHU IIPOBOJHUKA ( = const

JuanexTpuku B JIEKTPOCTATUYECKOM
JanexTpudeckas NpOHULIAEMOCTh BEILIECTBA €

Konznencarop. DineKTpoéMKOCTh KOHIICHCATOPA:

q
C==
U

II0JIC.



9J'IeKTpOéMKOCTL IIJIOCKOT'O KOHJACHCATOpA:

£gnS

_d:go

&€

eC

HapannenLHoe COCAMHCHNEC KOHACHCATOPOB:

q= q1+q2+...,U1 = UZ =""Cnapa1m_Cl +C2+

_

3.1.10



napai



IlocnemoBaTeIbHOE COCIUHCHHE KOHACHCATOPOB:




TI0CJI




DHeprusi 3aps>KeHHOr0 KOHJIEHCATopa:

U CU? 2
w o _cv_a
2 2 2C

3.1.11

qU



3.2

3.2.1

322

3.23

cu

2C

3AKOHBI TIOCTOAHHOI'O TOKA

Cuita Toka:
=24
At|,, 0

ITocTosHHEIN TOK: | = const

Jns mocrosiHHOrO TOKa q = It

Ycaopus CYHICCTBOBAHUA SJICKTPUICCKOTO TOKA.

Hanpsioxenne U u 3/IC E
3akon Oma 1Sl yyacTKa Lenu:
= U
"R



DJIEKTPUYECKOE COIPOTHUBJICHHUE. 3aBUCUMOCTh
CONPOTUBJICHUA OAHOPOJAHOT'O MPOBOAHMKA OT €ro JJIMHBI U

CCUCHHUA. YI[CJ'II)HOG COIIPOTHUBJICHUC BCUICCTBA.

l
R:[)E

324 P

Hcrounnku Toka. JC ucTOYHMKA TOKA:

ACTOpOHHl/lXCI/UI

E =
q

3.25



CTOPOHHUXCHIT

BHYTpeHHee COIIPOTUBJICHHUEC NCTOYHUKA TOKA

3akoH OMa 11 NTOJIHOM (3aMKHYTO!) 3JIE€KTPUUECKOM LIETIN:

E =1R + Ir, oTkyzna

Rr
3.2.6

E.r




[TapanienbHoe COeMHEHHE TIPOBOIHUKOB:
[=I1+12+..,Ul=02=..,
1 1 4 1
Ruapann  R1 R

R

mapani

3.2.7 =



HOCHeHOBaTeHBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul1+02+.,11=12=..,
RHOCJ'I = R1 + R2+...

TocI



Pabora anekrpuueckoro toka: A = [Ut.
3axoH /xoyins — Jlenna:
Q = I?Rt

QS

Rt

Ha pesucrope

UZ
R:Q=A=12Rt=IUt=?t

3.2.8

QS



3.3

3.2.9

3.2.10

3.3.1

MoIIHOCTh SJICKTPHUYICCKOI'O TOKA:

Ad
P=—0 =IU

At Ar—sl
TerutoBast MOIITHOCTB, BBIAEISAEMAs HA PESUCTOPE:

p=rr=Y -
R

Ha

MoniHocTh HICTOYHHKA TOKA:

CBO6OI[HLIG HOCHUTCIIN QJICKTPUICCKUX 3apss 0B B
MMPOBOJHUKAX. MexaHu3MBbI MMPOBOAMMOCTH TBép)IBIX
MCTAJUIOB, paCTBOPOB M PpaACIJIaBOB J3JICKTPOJIUTOB, I'a30B.

ITomynpoBoaauku. 1101ynIpOBOIHUKOBBIN JUO.
MAT'HUTHOE I1OJIE

MexaHudeckoe B3aMMOJJCUCTBHE MAarHuToB. MarumrtHoe
none. Bexkrop  marHuTtHOM — uHAYKUMHM.  [IpuHuumn

CyNEePHO3UIUU MAarHUTHBIX IIOJICH:

- - -

B = Bl +Bz+
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333

JIluHMM MHAYKUMM MarHuTHoro mnoJd. Kaptuna nuHMR
WHIYKIAH MarduTHOI'O oasg ITOJIOCOBOT'O H

HO,I[KOBOO6p33HOFO IIOCTOSAHHBIX MarHuTOoB

OmnbiT OpcTtena. MarHuTHoe 1ojie MPOBOJHMKA C TOKOM.
Kaptuna nuHM WHAYKIIMA MarHUTHOTO TMOJSI JJIMHHOTO
MpSIMOTO  TPOBOJIHMKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYIIKU C TOKOM
Cuna Ammepa, e€ HanpaBJICHUE U BEJIMUNHA:

F, = IBlsina

IBlsino.



, [JI€ O — YI'OJI MCXKYy HaAlIPpaBJICHUCM IMPOBOAHHKA U BEKTOPOM

-

B

Cuna Jlopenna, e€ HanpaBJIeHUE U BEJIMYMHA:

Fnop =l q | vBsina

Jlop

| g | vBsina
TJIe 0L — YrOJ MEKIy BEKTOPaMH

-

v

334

. I[BI/I)KGHI/IG Bapﬂ)KeHHOI\/’I JaCTUIlbl B OJHOPOAHOM MAarHMTHOM

IoJIC



34

3.4.1

342

343

344

SJIEKTPOMAT'HUTHA A MHYKIWA

[ToTok BekTOpa MarHUTHOM WHYKIIUU:
® = B,S = BScosa

BScosa

B

7
=4
<P

SIBnenue anexrpomaruuTHOM UHAYKIWU. D/1C uaIyKIuu

3aKOoH AJIEeKTpOMarHuTHOM nHaykuu dapanes:

AD

E == =@

Af—0

8Ly

OJ1C uHAYKIIMU B IPSIMOM TIPOBOHUKE JITTUHOM |,

ABMIKYIIEMCA CO CKOPOCTBIO

v



WL

)

B OJJHOPOJHOM MarHuTHOM IoJje B:
| E; |I= Blvcosa

Blvcosa

, TJIE 0. — yTOJI MeX/1y BEKTOpoM B 1 Hopmanbio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI



lnv

[
u
v
; €CITH
l
[
L
L
B
B
7
v



TO
| E; 1= Blv

Blv

3.4.5 [IpaBuno Jlenma

NHIyKTUBHOCTB:

3.4.6

, nmm @ = LI

Camounnykuus. 9JIC caMOMHAYKIUU:

AT
E,.J:—L—L =-II
Aty

3.4.7 OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM:



3.5

3.5.1

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHU A 1 BOJIHbBI

Koneb6arenbubiii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOHe6aHI/IH B HACAJIbHOM KOHGGaTeHLHOM KOHType:
[ q(1) =g, 5in( @t +@,)

]fff] =, = 0 c08( 0+ | =1, cos( et +
®opmyna Tomcona:

T =2nVLC



2

LC

, OTKyJ1a

2w

LC



3.5.2

3.53

3.54

3.5.5

CBsi3p aMIUIMTYZABl 3apsia KOHAEHCAaTopa € aMIUIMTYAON
CWJIBI TOKa TIpU  CBOOOJHBIX  3JIEKTPOMArHUTHBIX

KoJIe0aHUAX B UJCATHHOM KOJIEOATEIbHOM KOHTYPE:
gﬂlﬂ.’l =
L))

3aKOH COXpaHEHMsI PHEPTUU B UJCATHLHOM KOJeOaTeIbHOM

KOHTYpeE:

BbIHyKIeHHbBIE 3JIEKTPOMarHUTHbIE KosieOaHus. Pe3onanc
Ilepemennbi  TOk.  IIpoms3BoacTBO, nmepenaya
noTpebiIeHue 3JIEKTPUIECKOM SHEprun
2 2 r2 2
cU N LI _ U~ .. _ LI
2 2 2

CaoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. Bzaumuas

M — const.

OopueHTalusl BEKTOPOB B BHGKTpOMaFHI/ITHOﬁ BOJHE B

BaKyyMe:

- -

E1lBlc



IIxana DJIEKTPOMArHUTHBIX BOJIH. IIpumeHenue

3.5.6
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITHUKA
361 [IpsamosinHENHOE PaCpPOCTPAHEHHE CBETAa B OJHOPOJHOMN
cpene. Toueunslii ucToOUHMK. JIyd cBeTa
3aKOHBI OTPaKEHUSI CBETA.
a=pf
a
3.6.2
alp
T7777777777
3.6.3 [TocTpoenne n300pakeHNUI B TNIOCKOM 3epKaiie
3aKOHBI IPEJIOMIIEHUS CBETA.
IIpenomienue ceera:
nysina = n,sing.
n
1
3.6.4

sino.



sinp.

AOCOIIOTHBIHN ITOKA3aTeNlb MMpEJIOMJICHUSA:

c
Nage = ;

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMICHHUS:
n,

nOTH
1 U2

OTH



Xon myuel B IpU3Me.
V1 =Vy, My =iy

COOTHOIIICHHE YacTOT M COOTHOIICHHE MJIMH BOJH Ipu




nepexoac MOHOXPOMATUYCCKOI'O CBETAa YCPE3

paszzesna AByX ONTUYECKUX CPEN:

ny,<n; n,

i i
IlosHOE BHYTpEHHEE OTpaKEHUE.

[IpenenbHBIN yroa NOJIHOrO BHYTPEHHETO OTPAKEHHUS:

. 1 ny
Sinay, = =—
Noru nq

Sino.

p

3.6.5

OTH

IpaHUILy



CoOuparonye W paccewBaONIMe JHH3BL. TOHKas JIMH3A.

cDOK}ICHOG pacCTOAHUC U OIITUYCCKAA CHUJia TOHKOM JIMH3BI:

1
D=-
F
D
3.6.6
F
1
®opmyJia TOHKOHN JTMH3BI:
1 + 1 1
3.6.7 da f F



VBenuueHue, JapaeMoe JIMH30M:

h 111

Il=—=—

H d



./

d- I~

N

F\ h

f

o

B ciyuae paccenBaroniei JMH3bI:

1
D0 = F =—0,
D

3.6.8






3.6.9

3.6.

3.6.11

A

Xon y4a, IpOLIEIUIETO JUH3Y IO IPOU3BOJIBHBIM YIJIOM
K e€ rmaBHOU onTHueckoil ocu. [locTpoenue nzodpaskeHuit
TOUYKHU U OTpE3Ka NPsSMON B COOMPAIONIUX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

doroanmapaT Kak onTU4eckuit mpubop. [maz  kak

OIITHYCCKaA CUCTEMA

WUntepdepeniuss  ceera.  KorepeHTHbIE  MCTOYHHKH.
VYcnoBust HaOMIOACHHUS MAaKCUMyMOB M MHUHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(]A3HBIX

KOTCpCHTHBIX UCTOYHUKOB:

"

A
MaKCIIMYMBI — A=2m—, m=0,£1.£2.£3

i

v
MITHIMYMEI — ﬁ=l{2m+l_];, m=0,+1+2 +3__

e

Hudpakuus csera. JuppaknuoHHas peméTka. YClIoBUeE
HaONIONEHNST TJIaBHBIX MAaKCHMYMOB IIpH HOPMaJIbHOM
NaJIcHU MOHOXPOMAaTHUYECKOTO CBETa C JJIMHOM BOJIHBI A

Ha peméTKy ¢ nepuoaom d:

dsing,, =mA,m=0,+/-1,+/-2,+/-3,...

dsing



4.1

3.6.12

4.1.1

Jucniepcus ceera

KBAHTOBAA ®U3MKA

KOPITY CKYJISIPHO-BOJIHOBOU Y AJIM3M
['unote3a M. [1nanka o kBantax. ®opmyna [1nanka: E = hv

®otoHbl. DHeprus (poToHa:

E=h _he
=hv=—=pc



pc

hc

Hmnynbe ¢poToHa:

S|

hv



®oroapdexr. Omweitet AL CroneroBa.  3aKOHBI

dbotordpdexra

YpasHenue DitHmTeiHA 11 poTodddekra:

EcI)OTOHa = ABbIXOﬂa + EKuHmaxJ

horona

ABBIXO1a
+

KHHmax

rac,



hv

EcIJOTOHa =hv = 1
dhorona
hv
A
hc
hc
ABbeo,qa = thp = /1_
Kp
BbBIXOJa

Kp



Kp
hc
2
mv*max
Evyumax = 2 = eUsan

KHUHmax

2

my
2

max



4.2

4.3

4.2.1

422

423

4.3.1

43.2

eU

3arn

JlaBleHHE cBeTa.
JaBienue  cBeTa  Ha  MOJHOCTBIO  OTPAXKArOIUIYIO
MOBEPXHOCTh M HAa  MOJHOCTHIO  MOTJIOLIAIOIIYIO

ITOBEPXHOCTh
OU3NKA ATOMA
IInanerapnas mozens aroma

[Toctynatsl bopa. M3nydenue u nornouieane (GOTOHOB MpH
IIEPEX0/Ie aTOMa C OJJHOTO YPOBHS YHEPTUH HA JPYTOM:

2 |, -E

mn - .

hv

™
Y

JInHeyaTpie CEKTPBI.

CnekTp ypoBHEN SHEPrUU aTOMa BOJAOPOA:

_1363B
E =_-22% 5123 .

" 2

e

OU3NKA ATOMHOI'O AJIPA

Hyxnonnast monens siapa I'eitzenOepra — MiBanenko. 3apsia

sanapa. MaccoBoe uncio saapa. M3otonsl

PannoakTUBHOCTE.

Anbda-pacnaz;
A A4 4
-X—>5Y+ ,He

bera-pacnan.



DNeKTpOHHBIN B-pacnan:
A A 0.~
7 X—=>7Y + je+v,

[To3utpoHnusIii B-pacnan:
A A 0= . o,
s X—=>-0Y + jE+ v,

I'amma-usimyuenue

3aKOH paiMOaKTUBHOIO pacnaja:

-t
N(t) = Ny % 2T

NG

433

[Iycth m — Macca paiOaKTUBHOTO BellecTBa. Toraa

-t
m(t) =mgy* 2T

m(t)



434 SAnepubie peakuyu. JleneHue u CUHTE3 Azep



YYEBHO-METONYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YYHEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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