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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKEe HAa YpOBHE CpeaHEro oO0mero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJOXEHUH W TpeOOBaHUN K pe3yabTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpamMmbl BocnuTaHusi U Konuenuuu
npenoaBanus yueOHoro npenmera «dOu3nka» B 00pa30BaTEIbLHBIX OPraHU3AINAIX
Poccuiickoii ~ denmepaniu,  peaqu3yIONMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
MIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0I3aTeNbHOE NPEIMETHOE COIEPKAHUE,
yCTaHaBJIMBAET PEKOMEHYEMYIO TOCIIEIOBATEILHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y49eOHOTO TIpeIMeTa C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3CH,
JOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  O0y4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke ma€t mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
ydeOHoro npeamera « Pu3nkay Ha yriyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GU3MKH YrIyOJIEHHOTO YpPOBHS TO3BOJSET PEan30BaTh
3a7a4 MPO(PECCHOHANBHON OPUEHTAINH, HAMPABICHO HA CO3JaHUE YCIOBHM NS
MPOSIBJICHUSI CBOUX MHTEIUICKTYaJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIbIM
OoOy4JaronMmcsi, KOTOpble HEOOXOIWMBI IS TPOJODKEHHS OOpa3oBaHUs B
OopraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHbBIM  (DU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3MKe ompeAensioTcs IIaHUPyeMble pe3yIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO OOIEro o0pa3oBaHus: JIMYHOCTHEIE,
MeTanpeJMEeTHbIe, TpenMeTHble (Ha  yrayonéuHom  ypoBHe).  Hayuno-
METO/I0JIOTUYECKON OCHOBOW Il pa3pabOTKU TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCsS, OCBOMBIIHX
nporpamMMmy 10 (U3UKE Ha YpPOBHE CcpeaHero oOImero oOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBIISIETCS CUCTEMHO-IESITEIIbHOCTHBIN MOXO.

[Iporpamma 1o pu3MKe BKIFOYALT:

IUTAHUPYEMBIE Ppe3ylbTaThl OCBOEHHUS Kypca (GU3HKH Ha yriayOnéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI 110 T0/1aM 00YUYEHUS;

coneprkanme yueoHoro npeamera «dusmka» mo rogam 00ydeHusI.

[Iporpamma 1o (Qu3MKe WMEET NPUMEPHBINM XapakTep U MOXKET OBITh
UCTIONIb30BaHa YUUTENIMHU (DU3HUKH JIJIsI COCTABJICHHS CBOMX Pab0OvMX MpoTrpamMm.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
NPEIOCTAaBIsAET BO3MOXKHOCTUA IS pealM3alliil  Pa3jNYHBIX METOAMYECKHUX
MOJXO/OB K TPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE TPH YCIOBUHU
COXpaHEHUs 00s3aTETbHOM YaCTH COIEPIKaHUS Kypca.



®du3rka Kak Hayka O HamOoJjiee OOUMX 3aKOHAX MPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUi 00 okpyskaromiem mupe. IKoabHBIN Kypc GU3NKN — cuCTeMOOOpa3yromuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SBIICHWN, HW3YYaeMBIX XHUMHEH, OMOJOTHEH,
dbuznyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYEeCKUX 3HAHUW OMNpENEeIHIIoO XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, NOJIYYEHHS] HOBBIX MaTepUajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKKM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHM NMPUMEHATh HAYUYHBIN
METO/]I IO3HAHUSI TP BBIITOJIHEHUU UMH YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA U1, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoea uenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCS JIOTUYECKH
3aBEpUIEHHBIM, OH COJAEPKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (HU3UKH
o0ObeaMHEH BOKPYr (Qu3nyueckux Teopuid. BenymuMm B Kypce ABIsIeTCs
dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHM, BEIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanusanus TpeAnonaracT HCIOJb30BAHUE
IYMaHUTAPHOTO MOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHHE CBS3M pPa3BUTHUS
bu3uku ¢ pa3BUTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M 3KOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpagnennocmu. Kypc dusuku yriyoi€HHOTO ypOBHS
MpEeAnosaraeT 3HakOMCTBO € IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea 3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHHS JJIEMEHTOB
COJlepKaHMs, TOCBAIIEHHBIX OSKOJOTMYECKUM TMpoOJjeMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TakXe O0CYX IACHHS
npo6JieM paloOHAIBHOTO MPUPOIONIOIB30BAHUS U HKOJIOTHYECKOM 0€30I1acHOCTH.

OcBoeHue coaepKaHusi MPOrpamMmbl 1O (PU3UKE AOKHO OBITH OCTPOEHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. i Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTByolero ¢akropa ydeOHoro mpoiecca. s yriyOnéHHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEBHOTO YYEHHYECKOTO 3SKCIEPUMEHTA,



BKJIFOUYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHUE OIBITHI IPU HU3YYEHHUH HOBOIO
MaTepuaia, 1abopaTopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOXKHBI
IBa crocoba peanuzaluy (QU3MYECKOro IpakTUKyMa. B mepBoMm ciiydae
IPaKTUKyM NpoBoAuTcs au00 B kKoHue 10 m 11 kimaccoB, nub0 mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmoco6 — 3To
UHTErpanuss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHBIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mopx paboramu
IPaKTUKyMa MOHUMAETCS] CaMOCTOSITEIbHOE UCCIEI0BAHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BIIa O€3 MOIArOBO HHCTPYKIIHH.

B nmnporpamme 1o ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
71a00paTOpHBIX pabOT M MpaKTUKyMa IpPEJCTaBlICHAa €IUMHBIM MepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUYECKUX PadOT OCYLIECTBIIAETCS
y4aCTHHKaMHU 00pa30oBaTEIbHOrO MPOIecca UCXO0/I1 U3 OCOOEHHOCTEW OYPOUHOTO
IUIAHUPOBAHMUSI W OCHalleHusi kabuHeta (u3uku. [lpm sTom obecneunBaeTcs
OBJIQZICHHE OOYyYaroIIMMHCS YMEHUSIMU TIPOBOJMUTH IMPSIMBIE U KOCBEHHBIE
U3MEPEHUs], UCCIIEIOBAaHUS 3aBUCUMOCTEN (DU3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHHWE YAENSETCS PEUICHUIO PACUETHBIX M KadeCTBEHHBIX
3anay. Ilpu 3TOM A1 pacy€THBIX 3a/1a4 NPUOPUTETOM SIBJISIOTCS 3aJadd C SIBHO
3aJIaHHON U HESIBHO 33/IaHHON (PU3MUYECKOW MOJIEIbIO, MO3BOJIAIONINE TTPUMEHSIThH
U3yYEHHbIE 3aKOHbl W 3aKOHOMEPHOCTH KaK W3 OJHOrO paszziesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUW U3 pa3HbIX pa3fenoB. /st kauecTBEHHBIX 3a/1a4
NPUOPUTETOM SABIISIFOTCS 33JaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEeKaHUs
(bu3MYecKuX SBJEHUN U MPOIIECCOB B OKPYKAIOUIEH *KU3HU, TpeOyrolue BbiOOpa
buznyecKoil MoAeNu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUCHUI0 Y4eOHOTO TMpolecca Kypc (PuU3NKU yriryOJEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 OOIIEro 00pa3oBaHUs JOJIKEH U3Y4YaThCs B YCIOBUAX
npeaMeTHoro kaOunera. B kaOuHere (U3NKK MODKHO OBITH HEOOXOIUMOE
nJabopatopHoe 00OpyIOBaHME Jsi BBHIMOJIHEHHUS YKa3aHHBIX B IMpOTrpamMme IO
¢u3MKe yYEeHUYECKHX OIBITOB, Ja0OpaTOPHBIX pabOT M paboT MpakTUKyMa, a
TaK)Xe IEMOHCTPALIMOHHOE 000pyAOBaHHE.

JlemoHCcTpanoHHoe o0OopyaoBaHue (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLIAIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEeYrMBaeT IMOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMSI ~ M3YyYaeMbIX SIBICHMA ©  TPOIECCOB, OMIMPUYECKHX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHCHHIA.

JlaGopatopHoe 00OpyJIOBaHHE [JIsi YUYCHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB M 0O€credrBaeTcsi B pacuére



OJHOTO KOMIUIEKTa Ha JBYX oOOydamomuxcsi. TemaTHuecKkue KOMIUIEKTbI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUHU AHAJIOIOBBIX U LM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BUJIE ITU(PPOBBIX JTa0OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIEM 00pa30BaHUU SBISIFOTCS:

(dopMupOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aromMxcsi K HayyHOMY
WU3YYCHUIO TPHUPOABI, PA3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIICHHS K OKPYKAIOIINUM SIBICHHSIM;

(GopMUpOBaHKHE HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHUS OCHOB
CTPOEHMSI MATEPUH U (PyHIaMEHTAIbHBIX 3aKOHOB (DHU3HKHY;

dbopmMupoBaHUe YMEHUN OOBICHSTH SIBJICHUS C UCIOIb30BaHUEM (DU3UUYECKUX
3HAHWI U HAYYHBIX J10KA3aTEIbCTB;

dopMUpOBaHHE NPEACTABICHUA O pPOAU (PUMKU I PA3BUTHUS JIPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  cepax  Oynaymiel
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (U3UKOW, TMOJATOTOBKA K
JanbHeeMy 00y4eHUI0 B 3TOM HalPaBJICHHH.

JlocTmxeHne 3TUX lened 00ecreynBaeTcsl pelieHueM CIIeIyIoMX 3a1ad B
npouecce U3ydeHus Kypca GU3NKN Ha YpOBHE CPEHEro 001ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYH  (U3HKY,
ANEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY M 3JIEMEHTHI aCTPOPU3UKHY;

(dbopMupOBaHHE YMEHUHN MPUMEHITh TEOPETUUECKHUE 3HAHUS JIIs1 OOBICHEHUS
buznyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIOCOOOB PpEIICHUS pPAa3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
duznyeckoil Mozeblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUE
duznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCJIE 3aaady
WHXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MUYECKMX OCHOB M TMPUHIHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MTPOLIECCOB, UX BIMSIHUS HA OKPYXKAIOILYIO CPEay;

OBJIAJICHUE METOJAaMH CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuXx IKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud  HHpOpMaIuH,
OTIpEIEIICHHS] TOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

CO3JaHHE YCJIOBHM [JIsi pa3BUTUSL YMEHHMU MPOEKTHO-UCCIEI0BATEIBCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaIbHOM AeSTENbHOCTH, CBI3AHHOM
¢ (hPU3UKOM.

B coorBerctBun ¢ tpeboBanusiMu OI'OC COO yrnyOnéHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®DusWka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYYAIOMIUMUCS, TUIAHUPYIOUIUMHU TMPOJOKEHUE
o0pa3oBaHus MO CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha uzyuenue pusuxu (yriyOna€HHBIH YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoutcs 340 gacoB: B 10 kimacce — 170 gacoB (5 4acoB B HENEII0),
B 11 kmacce — 170 4acoB (5 4acoB B HE/ACIIO).

[Ipennmaraemerii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JEJNaeT BBIOOP
MpOBeNCHUsT J1a0OPaTOPHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYAITbHBIX
0COOEHHOCTEN 00yUarOIUXCSl.



COJEPXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupoje. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NIECKUX SBICHUI.

OKCIEpUMEHT U TEopus B Ipoliecce MO3HaHWs Npupoasl. HabmrogeHue u
HKCIIEPUMEHT B (PU3HUKeE.

CnocoObl m3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
HU3MEPUTEIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKOBBIC CUCTEMBI).

[lorpemHocT  M3MepeHuid  (u3Myeckux  BenuuunH  (abcontoTHas U
OTHOCHUTEJIbHAs).

MonenupoBanue GU3NYECKUX SBICHUNA M MPOLIECCOB (MaTepuaibHasi TOYKA,
abCOJIOTHO TBEPAOE TENO, WACabHAS >KUIKOCTb, HJICANbHBIA Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®U3nyeckuil 3aKOH, TPaHULIbI €ro MpuMeHUMocTu. dPusnueckas
TEOpHs.

Pons u mecto ¢usuku B GOpMHPOBAHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

W3mepeHne cuiibl TOKAa W HAOpsDKEHWS B LEMNHU IOCTOSIHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1udppoBoi naboparopueit mo ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH TP IIOMOIIN KOMITBIOTEPHBIX JATYUKOB.

Paszgea 2. Mexanuka.

Tema 1. Kunemamuka.

Mexanunueckoe aBmxeHHEe. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKECHUS.
Cucrema oTcyéra.

[Ipsimas n oOpaTHas 3a/1a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKHM, €ro MPOEKUUH HAa OCU CHUCTEMBI
KoopauHat. Tpaekropus.

Ilepemelnienne, CKOpoCTh (CpEeaHSIE CKOPOCTb, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOYKH, UX MPOEKIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CroxeHune nepeMelieHuil U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPAMHAT, CKOPOCTH, YCKOPEHUS U MTyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOAHOTO majacHHUs. J[BrmKeHUe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCHMOCTh KOOPAMHAT, CKOPOCTH M
YCKOPEHHS] MaTEepUAJIbHON TOYKHU OT BPEMEHU U UX IpaduKu.



KpuBonnHeitHoe  nBUKEHUE. J[BUKEHHWE  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas M JuHEHHas ckopocTh. [lepmon m wactora oOpanieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTeabHOE (TaHTCHIMAIBHOE) U MOJTHOE
YCKOPEHUE MaTEPUAIIbHON TOYKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHL: CHUIAOMETD,
JBW)KCHUE CHApANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucTteMbl OTCYETA, WILTIOCTPALUS KHHEMATHUYECKUX XapaKTEPHUCTHK
JIBHOKCHUS.

Crioco0bl uccie0BaHusl IBUKEHUI.

MtrocTpanys NpeaenbHOro Nepexoia U N3MEPEHHE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TageHue Ten B BO3AyXE U B pa3pe’KEHHOM IIPOCTPAHCTBE.

HaOmonenue ABMKEHUS Tena, OpOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.

HampasneHnue ckopocTy IpH IBUKEHHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHUE TyTEW, TPACKTOPUW, CKOPOCTEN IBHXKEHUS OJTHOTO M TOTO XK€
TeJa B pa3HbIX CUCTEMAax OTCUETA.

Yuenuueckuii skcnepumenm, nabopamopnwie padomuol, npaKmuKkym.

N3yyeHne HEpaBHOMEPHOTO JBHXKEHHSI C II€JIbIO OINpPEAEIICHUs] MTHOBEHHOM
CKOPOCTH.

H3mepenne ycKOpeHHs MpU MPSIMOIMHEHHOM PaBHOYCKOPEHHOM JIBH>KEHHH
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanve 3aBUCUMOCTH IIyTH OT BPEMEHU IIPH PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepenre  ycKOpeHUss ~ CBOOOJHOro  majeHus  (PEKOMEHJO0BaHO
WCIIOJIb30BaHNe TIU(PPOBOI Ta0OPATOPUH).

W3ydyenue fBWXKEHUs Tena, OpoIIeHHOTro ropu3zoHTanbHO. IIpoBepka
TUIOTE3bl O NPSIMOM NPOMOPLUOHAIBHON 3aBUCHMOCTH MEXKIY JalbHOCTHIO
MOJIETA ¥ HAYaJIbHOM CKOPOCTHIO TEA.

W3yyeHue NBUXKEHHSA Tella MO OKPYKHOCTH C MOCTOSHHOW IO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoia oOpallleHuss KOHMYECKOTO MasTHUKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTCuéTa (OmNpelesecHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpuHImn cynepno3uuuu CuJ.

Bropoi 3axkoH HeroToHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJEHTHOCTh T'PAaBUTALMOHHOM H
WHEPTHON MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO IUIAHETBI U OT Teorpaduueckoil MHPOTHL. JIBUXKEeHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, aBMKylerocs c
YCKOpPEHHEM.

Cuna tpenns. Cyxoe tpenue. Cuiia TpEHUS CKOJBXKEHUS W CUJIa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTh OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKECHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHHYeCKre YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Hemoncmpayuu.

HabGnronenue nBrKeHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUATBHBIX CUCTEMaX
OTCYETA.

ITIprHIMIT OTHOCUTEIBHOCTH.

Kauenne nAByx UWIMHAPOB WM IIAPOB Pa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHONW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CHWI C
IIPOU3BEAECHUEM MACCHI TEJIA HA €70 YCKOPEHUE B NHEPLHUAIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BOSHUKAIOIIUX B PE3YNIBTATE B3aUMOICHCTBUS TEN.

N3mepenune macc mo B3auMOJICUCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U AJCHUM.

[leHTpoOeKHBIE MEXaHU3MBI.

CpaBHeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmuKym.

W3mepenne paBHOACUCTBYIOLIEH CHII MPHU JBH)KEHUU OpycKa MO HAKIOHHOU
IIJIOCKOCTH.

[IpoBepka rumoTe3sl O HE3aBUCHUMOCTH BPEMEHM JIBHXKEHHUSI Opycka IIo
HAaKJIOHHOM IUTOCKOCTH Ha 33JJaHHOE PACCTOSTHUE OT €r0 MAcChl.



VccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IPYKHHE U
PE3MHOBOM 00paslie, OT UX AchopMaIiH.

V3ydeHne OBMYKECHHUS CHCTEMBI TEJ, CBSI3aHHBIX HUTHIO, IICPEKHUHYTOH depes
JIETKUI OJIOK.

N3mepenne koddduimenta TpeHHs MO BETUYHMHE YIIIOBOTO KodddurmenTa
3aBUCUMOCTH Fp(N).

HccnenoBanue nBrkeHHUs: Opycka MO0 HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

W3ydeHne nBUKEHUsS IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomotHo TBEpHoe Teno. lloctymarenbHoe M BpallaTeNbHOE JBUKEHHE
TBEpHOro Tejaa. MOMEHT CHibl OTHOCUTEIBHO OCU BpauieHud. llnedo cuisl.
CroxeHune Cil, IPUIOKEHHBIX K TBEpAOMY Teny. LleHTp TspkecTu Tena.

YcoBust paBHOBECHS TBEPAOTO TENA.

VYcroiiunBoe, HeYyCTOHYNBOE, O€3pa3IMIHOE PAaBHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTMYECKUE IIPOLECCHI: KPOHILUTEWH,
CTPOUTEIIbHBIN KPaH, pelIETYAThIE KOHCTPYKLIHH.

Hemoncmpauuu.

VY ciioBust paBHOBECHSL.

Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HUccnenoBanne yciaoBHI pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHHUS.

KoHcTpynpoBaHHe KPOHIITENHOB M PACUET CHII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TENA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonvl coxpanenusn 6 mexaHuke.

NMnynbc MaTepUanbHON TOUYKH, CHCTEMBI MaTEpUAIbHBIX TOUeK. L{eHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CHIIBI 1 U3MEHEHHUE UMITYJIbCA TEA.

3aKOH COXpaHEHUs] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

MomMeHT ummynbca MarepuanbHOM TOUYkM. [IpeacraBiieHue O COXpaHEHUU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

PaGoTta cunpl Ha MamoM W Ha KOHEUHOM MepeMenieHuu. [paduueckoe
npecTaBieHue pabOThl CHIIBI.

MoOITHOCTb CUIIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU YJHEPTUU MATEPUATIBHOU TOUYKMU.



[loreHuuanbHple M HENOTEHLMAJbHbIE CUIbl. lloTeHIManpHas >Heprus.
[loTeHmmanbHas sHeprust ynpyro nehopMupoBaHHON NpyxuHbl. [loTeHImanbHas
DHEprus Tejla B OJAHOPOJHOM TIPaBUTALlMOHHOM IToje. IloTeHiumanbHas sHeprus
TeJa B TPABUTALIMOHHOM I0JIE€ OJHOPOJHOTO IIapa (BHYTpH U BHeE miapa). Bropas
KOCMHMYECKAsI CKOPOCTh. TpeThsi KOCMUYECKAst CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHUYeCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHEHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu s MIOCATbHOM >KUIAKOCTH KAaK CJIEICTBHE 3aKOHA
COXPAaHEHMS MEXaHUYECKOU YHEPTUH.

TexHn4ecKkue yCTpOMCTBA U TEXHOJOIMYECKUE MPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHUCTOJET, THPOCKON, (PUTYpHOE KaTaHHE Ha
KOHBbKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

W3mepeHne MOLIHOCTU CUJIBI.

M3MeHeHue 3Hepruu Tea MpU COBEPIICHNUN PabOTHI.

B3anmHble NpeBpalieHUs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrud IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM MaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, RPAKMUKYM.

N3mepeHne nMimyJiibea Teia o TOpMO3HOMY ITYTH.

W3mepeHne cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOWJIE M MOIIHOCTH
CHUJIbI TATH.

CpaBHEeHUE U3MEHEHHS UMITYJIbCA TEJIA C UMITYJILCOM CHUJIBI.

HccenenoBanre COXpaHEHUsI UMITYJIbCA IPU YIIPYTOM B3aUMOJICUCTBHH.

N3mepeHrne KHHETUYECKOM YJHEPTUH TEJIA [0 TOPMO3HOMY ITYTH.

CpaBHEHHE W3MEHEHUS TTOTCHIIMATILHON DHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOThl CWIBI TPEHHS TPH IBIKCHHH Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. MogexkyJsipuasi pu3nka 1 TEepMOJIMHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIEC TIOJIOKEHHUSI MOJIEKYJsIpHO-KHHeTHUeckoi Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBW)KCHUST M B3aMMOJICHCTBUS YACTHUI] BelleCcTBa. MoJenm CTpOEHHs Ta3oB,
KUJKOCTEH M TBEPIBIX TeJl M OOBICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITHX



mozened. Macca u pasmepsl MoJekyn (aromoB). KommuecTBo BelecTsa.
[TocTosiHHass ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crocoObl e€ m3Mmepenus. Illkama
temmneparyp Llenbcust.

Mopens uaeanbHOro ra3a B MOJIEKYJIIPHO-KUHETUYECKOU TEOPUHU: YaCTHULIbI
rasa JBHXXYTCS XaOTHYECKHU U HE B3aUMOJEUCTBYIOT APYT C APYTOM.

["azoBeie 3akoHBl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCabHOM Ta3e C TMOCTOSHHBIM KOJMYECTBOM BemiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30IPOIIECCOB: U30TEPMa, U30X0pa, n30oapa.

CBsi3b  MEXIy JaBJICHUEM M  CPEIHEH  KHUHETUYECKOW  DSHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPUU UACAIBHOIO ra3a).

CBs13b a0COJIFOTHOM TeMIIEpaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEN
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBLHOIO TEIJIOBOTO ABUKEHUS €€ YACTHII.

TexHn4eckrue yCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMAaTePUAJIOB.

Hemoncmpauuu.

Mopenu 1BUKEHHS YaCTHI] BEIIECTBA.

Mopens OpOyHOBCKOTO JIBHUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddysus xuakocTen.

Mogaens onbita IlTepHa.

IIputsxeHre MONEKYII.

Mogenu KpuCcTaINIMYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoIecCoB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJIO00MEHE MEX Ty TOPSYEH U XOJIOTHOU BOJIOM.

W3yyeHne H30TEpMUYECKOrO mpouecca (PEeKOMEHIAOBAHO MCIOJIb30BAHUE
1 poBOI J1abopaTOpHH).

N3yuyenune n30X0pHOro npoiecca.

N3yuyenue nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmoaunamuueckas (T/]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano TtepmoanHaMuku. (CamMoOnpoOM3BOJIbHAA — peJlaKcalus
TEPMOJMHAMHYECKON CUCTEMBI K TEIUIOBOMY PAaBHOBECHIO.

Mopens wuaeanbHOro ra3a B TEPMOJMHAMHKE — CHCTEMAa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—KianepoHa U BbIpaXEHUE ISl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kasi KOHLIEHTPAlUs YaCTHILI, BBICOKHE
TeMnepaTypbl. BeipaxkxeHue il BHYTPEHHEW 3HEPTUHA OJHOATOMHOTO MIEaJIbHOIO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenne paboTel o rpaduky
npouecca Ha pV-auarpamme.

Temonepenaua  kak  cnoco0  M3MEHEHUS  BHYTPEHHEH  3Hepruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHuss pabotel. KoHBekuus,
TEIJIONPOBOJAHOCTD, U3ITyUYECHHE.

KomnuectBo Tternorel. Tenmno€éMKOCTh Tenma. YaenbHas W MOJISIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TeIIoTa CropaHus
torymBa. Pacuér KkonmuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblli 3aKOH TepMOAMHAMHUKW. BHyTpeHHssa »sHeprus. KomandecTBo
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoii 3ak0OH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: YeEpes
3aJlaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKOH CHCTEMBI MPOXOJIUT
eJMHCTBEHHAas aauadara. AOCOIIOTHAS TeMIlepaTypa.

Bropoii 3akOH TEpMOJMHAMHMKM Il  HEPAaBHOBECHBIX  IPOIECCOB:
HEBO3MOKHO IIEpeaTh TEIIOTY OT O0Jiee XOJIOJAHOTO Tena K Oojee HarpeTtomy 0e3
komriencanmu (Knaysuyc). HeoGpaTumMocTh NpUpOIHBIX MPOIIECCOB.

[Tpunnumne aecTBus TermoBbix MamuH. KIT/I.

Maxkcumansnoe 3nauenue KITJI. Lukn Kapho.

DKOJIOTHYECKHE aCIIEKThl MCIOJb30BaHMUs TEIUIOBBIX ABUrareniei. TemmoBoe
3arpsi3HEHUE OKPYKAIOIIEH CPeIbI.

TexHu4ecKue yCTpOMCTBAa M TEXHOJIOIMYECKUE IPOLIECCHI: XOJIOAWIBHHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOWHA,
MOJIyYCHUE CBEPXHU3KUX TeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIJIOBOTO HAcOca, yTHIIM3aIHs OMOOPTraHUYECKOTO TOILINBA JIJIst
BBIPA0OTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTuyeckoM pacIlIupeHuu.

Bo3aymHoe orauso.

CpaBHeHUE yAENbHBIX TETUNIOEMKOCTEN BEILIECTB.



CriocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anqnabaTHOrO Mpolecca.

KomnbroTepHble MOJIENYN TEMIIOBBIX IBUTATEIIEH.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, npaAKMUKyMm.

N3mepeHne yaenbHON TEMIIOEMKOCTH.

HccnenoBanue npoliecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aquabaTHOrO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIIEPATyPbl KUTICHUS KUJKOCTEH.

Tema 3. Acpecammnvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3zoBanne u KoHjaeHcauus. VcmapeHue u KumneHue. Y jelbHas
TEIUIOTa Mapo0OpPa30BaAHHUS.

HacepllieHHble W HEHacChIleHHbIE Mapbl. KayecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU M JABJIEHUs HACBIIICHHOTO ITapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00bEMa HACBIIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT JIaBJICHUS
B JKUJKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHAS U OTHOCUTENIbHASI BIIAXKHOCTb.

TBépnoe Teno. Kpucrammmueckue nu amopdubie Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne W Kpuctaium3auusa. Y JIEJIbHAs TEIUIOTA IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxartue. Caur. Moayis FOHra.
[Ipenen ynpyrux nedopmarmii.

TennoBoe pacimmpeHue KXKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JMHEHHOE
pacuiMpenre. AHrapMOHHM3M TEIUIOBBIX KOJIEOaHUN YaCTHUI] BEUIECTBA KaK MPUUMUHA
TEIUIOBOTO pacUIMpPEHus Tell (Ha KaueCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHeprun B (pa30BbIX MEPEX0IaX.

VYpaBHeHuUE TEMI0BOTO OaiaHca.

[ToBepxHocTHOEe HaTspKeHHE. Ko3(QGUUMEHT MOBEPXHOCTHOTO HATSHKEHHS.
Kanspusie saBieHus. J[aBiaeHne noa UCKPUBIEHHON MTOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI:  KUIKHE
KPHUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Jemoncmpayuu.

TemnnoBoe paciMpeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XKEHHOM JTaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSYKEHMUS.

OnbITHl ¢ MBUIBHBIMU TNIEHKAMM.

CmauunBaHue.



Kanumisipasie aBiIeHUS.

Mopenn HEHbFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIAXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJIEHUS KPUCTAINIMYECKOTO BEIECTBA.

Buner nedopmaruii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

M3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3JyXa M OILIEHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEpXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBaHne 3aBUCUMOCTH  AepopMalMi pPE3MHOBOrOo oOpasma  oT
IPWIOKEHHOU K HEMY CHJIBI.

Paznen 4. JiaekTpoauHAMMKA.

Tema 1. Inexmpuueckoe noine.

OJeKTpu3alus Tel U €€ MPOSBICHMS. JJNEKTpUYECKUU 3apan. JIBa Buma
NIEKTPUYECKUX 3apsAnoB. IIpOBOIHMKM, JUANEKTPUKM U  MOJYNPOBOAHUKU.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAaHEHHUS AIIEKTPUYECKOTrOo
3apsna.

B3aumoperictBue 3apsanoB. Toueunsie 3apsaabl. 3akoH KynoHa.

DIIeKTpUYeCKOe 1mose. Ero AeicTBUE Ha IIEKTPUUYECKUE 3aps/Ibl.

Hampsix€anocts  anekTpuueckoro  moinsa.  [IpoOHbiid  3apsa.  Jluauwm
HaIPSHKEHHOCTH 3JIEKTPUUECKOT0 N0JIs1. OHOPOAHOE ANEKTPUUECKOE TTOJIE.

[ToTeHIIManbHOCTh AJIEKTPOCTATUYECKOTO MOJsA. Pa3HOCTh MOTEHLMATIOB U
HanpspbkeHue. [loteHnumanpHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTenman snexTpocraTnyeckoro noiisd. CBsi3b HANPSHKEHHOCTH IOJS U PA3HOCTH
NOTEHIMAIOB JUISl DJIEKTPOCTATUYECKOTO MOl (KaKk OJHOPOAHOrO, TaK U
HEOJHOPOIHOTO).

[TpuHIMT CyNeprno3ULINU AIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsnga. Ilome paBHOMepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsHKEHHOro Mo 00béMy miapa. I[lose paBHOMEpHO 3apsKEHHOU
OeckoHeyHOM mIockocTH. KapTuHbl JMHMIA HAOpsHKEHHOCTH 3THUX TOJIEH |
HKBUMOTEHIIUAJIbHBIX IOBEPXHOCTEH.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM I10JIE. Y CJIOBUE PABHOBECHS 3aPSI/IOB.

JIupNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTH BEIIECTBA.



Konnencatop. DIEKTpOEMKOCTh KOHAEHCATOPa. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOpa.

[TapannenbHOE cCoeTMHEHUE KOHIEHCATOPOB. [locnenoBarenbHOE COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOopa.

JIBr>KeHME 3apsyKEHHOM YaCTUIIbI B OJTHOPOIHOM SJIEKTPUUECKOM IIOJIE.

TexHuyecknue yCTpOHMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AJIEKTPOMETpP, DJIEKTPOCTaTHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Bau ne ['paada.

Hemoncmpauuu.

YCTpOUCTBO U PUHLKUII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TI0JIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOIHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3auTa.

Y CTpOUCTBO U IEUCTBUE KOHIEHCATOPA ITIOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT  IUIOLIAIH
IJTACTUH, PACCTOSAHUS MEXKIY HUMH U JUAJICKTPUUYECKON MPOHUIIAEMOCTH.

DHeprus 3IeKTPUUECKOTO MO 3apSIKEHHOTO KOHJIEHCATOoPa.

3apsiKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEl.

HaOmronenue npeBpalieHus Hepruu 3apsiKEHHOT0 KOHEHCATOPa B SHEPTHUIO
V3JIy4YEHUSI CBETOANO/A.

N3ydyeHnne npoTekaHus TOKa B LENHU, COAEPKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIHAJIOB (HanpsHKEeHMS ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue pa3psiia KOHJIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwtil 31eKMpuiecKuii mok.

Cuia toka. [TocTosiHHBIN TOK.

VYcCiloBUsL CymIEeCTBOBAHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOKa. MICTOUYHMKH
toka. Hanpsokenue U u O/1C é.

3akon Oma 1Jig yyacTka IeMu.

DIeKTpUIeCcKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBIICHUS
OJIHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHbl W TUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BENIECTBA.

[TocnenoBaTenbHOE, MapAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOJHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmna Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TeroBas MOIIHOCTb, BBLAENsEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa TokKa. 3akoH Owma s
MOJMHOM (3aMKHYTOM) DJIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkanue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA W TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJILTMETP, PEOCTAT, CUETUUK DJICKTPUUECKOU SHEPTHUU.

Hemoncmpauuu.

N3mepeHre CUITbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINpPSKEHUS [JIL PE3UCTOpa,
JIaMITbl HAaKaJIMBaHUS U CBETOAUO/IA.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUUYECKUX MPOBOJHUKOB OT JJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHIIBI TOKA OT COIIPOTUBJIEHUS MPU MOCTOSHHOM
HaIPSKEHUH.

[Ipssmoe uzmepenne DJIC. KopoTkoe 3aMbIKaHNE TAIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

Crnioco0bl coennHeHnss UICTOYHUKOB Toka, JJ1C GaTtapeil.

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, nPAKMUKyM.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIIEHUS POBOJHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIUBaHMUSI.

YBenuueHue npejesia u3MepeHus ammnepMerpa (BoiabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS UCTOYHUKA TOKA.

Uccnenosanne 3aBucumoctd J/]C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
MIpU KOPOTKOM 3aMbIKaHHH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHHKA TOKa
OT CHWJIBI TOKA B IICIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DJIeKTpUYECKasi MPOBOJUMOCTb  PAa3JIMYHBIX  BEIIECTB.  DJICKTPOHHAS
MPOBOJAUMOCTE TBEPIBIX METAJIOB. 3aBUCUMOCTH COINPOTUBICHUS METAIOB OT
temneparypbl. CBEpXIPOBOAUMOCTb.



DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpOBOIHUKHY. CobcTBeHHasT U MpPUMECHas  IPOBOJUMOCTD
noJIynpoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoHUKOBBIE TPUOOPHI.

ONEKTPUYECKU TOK B AJIEKTPOJUTAX. IDJIEKTPOJUTHUYECKAS] TUCCOLIMALIMS.
OnekTponus. 3akoHsl Dapajes s AICKTPOIH3a.

DJIeKTpUYEeCKH TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOATEIbHBIN
pa3psia. PaznuuHble TUITBI caMOCTOSTENBHOTO paspsiaa. Monuus. [Ina3ma.

TexHuyeckue yCTpOWCTBA M NIPAKTHYECKOE IPUMEHEHHWE: Tra30paspsaHble
JamIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA aJIFOMUHUSA, SJIEKTPOHHAS] MUKPOCKOIIHSI.

Jlemoncmpayuu.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB 3JIEKTPOIUTOB.

3akoHsl 3ekTposmsa dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE TPOBOAMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomuol, nPAKMUKYM.

HaoGmroienne amexTpoimsa.

N3mepenue 3apsiia OJHOBAIIEHTHOTO MOHA.

HccnenoBanre  3aBUCMMOCTH  CONPOTUBIICEHHUS  TEPMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIEPHON XaPAKTEPUCTUKU THOJIA.

Du3nYeCcKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCTHOJIb30BAHUEM AHAIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIBHBIE MOTPEUTHOCTH U3MEPEHHUI (PU3NYECKUX BEIUYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEIJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMAaTHYECKUX  pazlerax «YUEHUYECKUH  DIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIEe CBSI3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEPKATEIIbHBIX MEKIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHUKH, OMOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie NOHAMUA, C6AZAHHbBIE C U3YYUECHUEM MEM 0008 HAYUHO20
no3nanuA: SBJICHUE, HAY4YHBIA (haKT, TUIOTE3a, (PU3MYECKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBas 1adopaTopusl.

Mamemamuxka: pelleHHEe CHUCTEMbl YypaBHeHUH. JIuHeitHas yHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUroHOMETpHUECKHEe (PYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOXKAECTBO.
BekTophl 1 X MPOEKIINU HA OCU KOOPJIUHAT, CIIOKEHNUE BEKTOPOB.

Buonocua: mexanudeckoe JABUKEHUE B KUBOU mpupone, nuddysus, ocmoc,
TEIJIOOOMEH KMBBIX OPraHU3MOB, TEIUIOBOE 3arps3HEHUE OKPYKaloLEH Cpelbl,
yTUAu3alusg OHOOPraHMYECKOro TOIUIMBA Ui BBIPAOOTKH «TEIUJIOBOM» U
AIIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IIPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumua: IHUCKPETHOE CTPOCHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJb BEIIECTBA, MOJSpPHAs Macca, IIOJyYEHUE HAHOMATEPHUANIOB, TEIUIOBBIC
CBOMCTBA TBEPABIX TEIl, KUAKOCTEN M ra3oB, KUIKUE KPUCTAIUIbI, JICKTPHUUECKHUE
CBOMCTBA METAJIJIOB, 3JIEKTPOJIMTHYECKAs JUCCOLMALINS, TAIbBAHUKA, SJIEKTPOHHAS
MUKPOCKOITHSI.

TI'eozpaghua: BnaxHOCTh BO3AyXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeoOpa3oBaHUE IBUKEHUU C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUU
(KpOHIITEWH, peméryarble KOHCTPYKLHNHU), UCMIOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOAOMET U JAPYTHUE), JABUTaTelb BHYTPEHHEIO
cropanusi, nmapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIYYEHUS] COBPEMEHHBIX MAaTepHalioB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHUE 3JIEKTPOnpHOOpOB,
ra3opas3psiIHbIE JTAMIIbI, TTOJIYITPOBOHUKOBBIE IPUOOPHI, TaIbBAHUKA.

11 KUIACC

Paznen 4. DaekTpoauHaMH KA.

Tema 4. Maznummnoe noJe.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMOD cyneprno3unuu
MArHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1o0Jie MPOBOAHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHHUKA, KATYIIKH U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBJeHUE U MOYJIb. /[BH)KEeHHE 3apsHKEHHON YaCTULBI
B OJIHOPOJIHOM MarHuTHOM moJe. Pabota cuibl Jloperria.

MarunuTtHoe nosne B BeuectBe. PeppOMarHeTUKH, Napa- U AUaMarHeTUKU.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIMYCCKHME IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna 7uHHMA  MHAYKOMM ~ MarHATHOTO — IIOJISL  IIOJIOCOBOTO  H
MOJIKOBOOOPA3HOTO TOCTOSIHHBIX MarHUTOB.

KaptrHa nMHMI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO TPOBOJIHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1BYX IPOBOJIHUKOB C TOKOM.

Cunia Amrnepa.

JevictBrue cuibl JIopeH1a Ha HOHBI SJIEKTPOJIUTA.

Hab6nronenue nBmKeHus My4yka 3J€KTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MarHUTORJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKmuKym.

HccnenoBanre MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue CBOMCTB (peppOMArHETHKOB.

HccnenoBanue AeMCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yueHne 3aBUCUMOCTH CHJIbI AMIIEpa OT CUJIbI TOKA.

OnpeneneHne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHUS CUIIbI AMIepa.

Tema 5. InexkmpomazHumHnas uHOYKYu.

SBneHure HNeKTpoMarHuTHOW WHAYKOUU. [lOoTOK BekTOpa MarHUTHOM
uaaykuuu. OJIC wHAyKIMu. 3aKOoH SIEKTpOMAarHUTHOM uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJC uHAYKUMM B MPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuio Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTH B LE€NM MOCTOSIHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

DHeprus MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpPONCTBA M TEXHOJOTMYECKUE MPOIECChl: WHAYKIIMOHHAS
MeYb, COJICHOU], 3alllUTa OT JIEKTPHU3ALNH T MPU ABUKEHUU B MArHUTHOM I10JI€
3eMIIH.

Jlemoncmpayuu.

HaOmroienue siBfieHus 3JIeKTPOMArHUTHOW UHTYKITUH.

HccnenoBanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHUS
MAarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[TameHrie MarHuTa B aIIOMUHHUEBOM (MEIHOMN) TpyOe.

SIBneHue caMOMHIYKIIUH.

UccnenoBanne 3aBucuMoctd DJ[C caMOMHIYKIHUK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npAKMUKYM.

HccnenoBanue sIBJICHUS 3JIEKTPOMArHUTHOM UHTYKIIHH.

OnpeneneHue MHIYKIUU BUXPEBOIO MArHUTHOTO TTOJISL.

HccnenoBanue siBICHUS] CAMOUHAYKIIUH.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Pa3znea 5. KosieOanusi u BOJIHBI.

Tema 1. Mexanuueckue Koneoanus.

KonebarenbHas cuctema. CBOOOIHBIE KOJICOAHMUS.

[Mapmonnueckue konedanusi. Kunemarnueckoe M JTUHAMHUYECKOE OIMKCAHUE.
DHepreTuuecKoe ONMUCaHUE (3aKOH COXPAaHEHUS MEXaHUYeCKOW 3Hepruu). BeiBoa
JUHAMUAYECKOTO OMUCAHUS TaPMOHUYECKUX KOJIeOaHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OITUCAHUSI.

Ammuutyna u (aza xonebanuil. CBA3b aMIUIUTYABl KOJIEOAHUM HMCXOIHOM
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepwon u uacrora konebanwii. Ilepwon ManmbiX CBOOOAHBIX KOJEOAHMIA
MaTeMaTU4YecKoro MasaTHuka. llepuos cBOOOAHBIX KoOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aTyxaromux Kojaebanusx. BeiHyx)aeHHble KoneOanus. Pe3oHaHc.
Pe3onancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckue ycTpoucTBa U TEXHOJIOIMYECKHUE MPOILIECChl: METPOHOM, Yachl,
Kaydelid, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTLHOTO ABUKCHHUS.

HabGnronenne He3aBUCUMOCTH TIEPHOJa MAJIbIX KOJIeOaHUW rpy3a Ha HUTU OT
aAMILUTUATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEpH01a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanue kojeOaHWN Tpy3a Ha MACCUBHOM MpYKHUHE C IEJbIO
dbopmupoBaHUs NMPEACTABICHUIN 00 MACATbHON MOIEIN IPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUS SHEPTUU NP KOJICOAHUSIX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJIEOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomut, nPAKMUKYM.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHMH HUTSAHOTO M MPYKUHHOTO
MasiTHUKOB.

N3yyeHue 3aKOHOB JBMKEHUS TeJla B XOJI€ KOJeOaHUN Ha YIIPYTOM MOJBECE.

N3yyeHue ABMKEHUS HUTSAHOTO MasiTHUKA.

[TpeoOpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaIOMIUX KOJIEOaHUI.

HccnenoBanuie BIHYKACHHBIX KOJIEOaHUM.

Tema 2. dnekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
uealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsiia KOHJEHcaTopa ¢ aMIUIUTYI0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIE0aTEIbHOM KOHTYPE.

3aTyxaromniue 3JIEKTPOMArHUTHBIE KoJieOaHusl. BrinyxaeHHbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOIEE 3HAUYEHHWE CHJIBI TOKAa W HANpsHKEHUs IpU pas3iaudHoil dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHyconanpHbIi NEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO TOKAa. PE30HAHC TOKOB.
Pe3oHanc HanpsikeHUi.

Uneansubiii  Tpancopmatop. IlpoumsBoncTBo, mnepegadya u mOTpeOIeHHE
AIEKTPUYECKON YHEPTUH.

OKOJIOTUYECKHE PHUCKU TIpU NPOU3BOACTBE JIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M TEXHOJOTHMYECKHE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI'0 TOKA, IMHUU JJIEKTpoInepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJIEOAHUSI.

3aBUCHUMOCTB YaCTOTHI CBOOOIHBIX KOJIEOAHUHM OT MHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcHuIorpaMMbl 3JIEKTPOMAarHUTHBIX KOJeOaHUH.

['eneparop He3aTyXalOUIMX JIEKTPOMArHUTHBIX KOJIEOAHU.

Mopenb 3JIEKTPOMarHuTHOTO T€HEPATOpa.

BriHyXaeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTtop, KaTymka MHAYKTUBHOCTH M KOHJIEHCATOp B LIENHM NEPEMEHHOIO
TOKA.

Pe3oHaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUWH PpE3UCTOpa, KAaTYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Y CTpoiCTBO ¥ IPUHITUTT ICUCTBUS TpaHCHOpMATOpA.



Mopenb TMHUY AIEKTPONEPEAAUH.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHONO TOKa 4Yepe3 MOCIEAOBATEIbHO COCIUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnrogenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. MexanuuecKkue u 31eKMPOMAZHUNHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pAacHpOCTpaHEHHs MW JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJH: OTpa)K€HHE, NpeIoMIIeHHE, MUHTepPEpeHLUs U
nudpaxims.

3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMArHUTHBIE BOJHBL. Y CJIOBUS U3IYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHMTHON BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXEHWE,  IPEIIOMIICHHE,
noJisipu3anys, uHTepdepeHuns u qudpakums.

[IIkana 31eKTpOMarHUTHBIX BOJIH. [IprMeHEeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCBA3H U TeNEBUAEHUA. Paguookanys.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHHYecKue YCTPONCTBA M MPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHbIE
WHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHa, Tenepon, CBU-neusb,
YJIBTPa3BYKOBasl JUArHOCTUKA B TEXHUKE U MEIULIMHE.

Hemoncmpayuu.

OOpa3zoBaHue U paclpoCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobmomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCHUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenune natepdepenniuu n qudpakiny MEXaHUYECKUX BOJTH.

AKYCTHYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpuMEHEHHE.

Habmoienue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4aCTOTON KOJICOaHMIA.

HccnenoBanue  CBOMCTB — JJIEKTPOMAarHUTHBIX — BOJIH: OTpa)X€HHUE,
npesioMJIeHUE, MoJspu3anus, Judpakiuus, uHTepdepeHus.

OO6HapyxeHue nH(PpaKpacHOTO U yJIbTPAPUOTIETOBOTO UITYUCHUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHEWHOE pacupOCTPaHEHHE CBETA B OJHOPOIHOM cpene. Jlyd csera.
To4yeyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
riockoM 3epkaie. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MPEITOMIICHHUS CBETa. AOCOIOTHBINA IMOKA3aTeIh
npesnomMieHus. OTHOCUTENbHBIA MOKa3aTesb npenoMieHus. IIocToSHCTBO YaCcTOThI
CBETA M COOTHOLIEHWE JUIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 rpa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xon nyueit B mpusme. ducnepcusi cBera. CloxkHBIA cocTaB 0€loro cCBeTa.
IBeT.

[TomHOe BHYTpeHHee OoTpakeHue. lIpenenbHblii yroya MmoJHOr0 BHYTPEHHETO
OTPAKECHMUSI.

CoOuparonie U pacceuBaromive JuH3bl. ToHkasg nuH3a. DoKycHOe
paccTossHUE U OINTWUYEeCKas CHIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPacCTOSIHUSI TOHKOW C(EepUYECKON JIMH3bI OT €€ TeOMETPUH U OTHOCHTEIBHOIO
ITOKA3aTeIIs MPEITOMIICHUSL.

dopMmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

XoJ Jy4a, MPOMIEAIIETO JIMH3Y MOJ MPOU3BOJBHBIM YIIOM K €€ TJIaBHOM
ontuuecko ocu. IlocTpoeHne wH300paXeHU TOYKM W OTpe3Ka NpsIMOM B
CcOOMpAIOIIUX U PACCEUBAIOIIMX JMH3aX U UX CUCTEMAX.

OnTtuueckue mpubopbl. Pazpemaromnias cnocoOHOCTh. ['71a3 Kak onTuyeckas
CUCTEMA.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMOAEHUS MAaKCUMyMOB M MHHMMYMOB B HHTEpEpPEHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpumepsl KiaccMyeckux
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakaus ceta. [Judpakuumonnas pemérka. YciaoBue HaOMIOACHUS
INIABHBIX ~MAakKCMMyMOB TIpM NAJEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOIMYECKHE IIPOLIECCHI: OYKH, JIYIIa,
nepuckon, Qoroanmnapar, MUKpPOCKOI, MPOEKIMOHHBIN amnmapar, NpOCBETIECHUE
OINTHUKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanue npeaoMIieHUs CBETA.

Habrogenue nojHOro BHyTPEHHETo oTpakeHus. Mojiesnb CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IYYKOB 4Yepe3 IUIOCKOMApaICIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKE€HUM B JTMH3AX.

Monenu MUKpPOCKOIIa, TeJIeCKoma.

HaoGmronenue natepdepeHinm cBera.

HabGnrogenue BETOB TOHKUX IUIEHOK.

Habmonenue nudpakiuu cBeta.

N3ydenne 1uppakiimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipuzanuu CBeTa.

[TpumeHneHre moISIPOUIOB ISl U3YUSHHUSI MEXaHUYECKUX HAIIPSDKEHUH.

Yuenuueckuii s3xcnepumenm, nadopamopnuvie padomul, npaKmuKym.

H3mepenue nokaszaresns NpeaoMIICHHUs CTEKIIA.

HccnenoBanne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUSL OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tosryuenue n300paxkeHus B CUCTEME U3 IJIOCKOTO 3epKajia U JINH3bI.

[Tosryuenue n300paxkeHus B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EpeHnn 1 MOJIIpU3alii CBETa.

W3yuyeHue nosspusaiuu cBeTa, OTPaKEHHOTO OT MOBEPXHOCTH JIUAJIEKTPHUKA.

N3ydenue nnTepdepeHInu 1a3epHOro U3JIyUYeHUs Ha ABYX LIESX.

HabGmronenue nucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiimoOHHOTO CIIEKTpa.

N3mepenre IIMHbI CBETOBOW BOJIHBI.

[Tosryuenue cnekTpa U3Iy4YeHHUs] CBETOJMO/A MPU MOMOUIM AU(PPaKIIMOHHON

PELIETKY.
Pa3znen 6. OcHOBBI crIeIHAJILHON TEOPUU OTHOCHTEIbHOCTH.
['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  [locrymarsl

CIEHHUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoGpasoBanus  Jlopenua.
YcnoBue npuuMHHOCTH. OTHOCHUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMeENJICHHE
BPEMEHU U COKPAIIECHUE JJINHBI.

DHEPrusi U UMITYJIbC PEIITUBUCTCKON YaCTUIBI.

CBs13b MaccChl C SHEPrUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTULBI. DHEPTUs
ITOKOS.



TexHrueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIC
NPUEMHUKH, YCKOPUTEIHU 3apsSXKEHHBIX YaCTHII.

YyeHndyeckuil SKCIIEpUMEHT, J1abopaTopHbie PabOThI, MPAKTUKYM.

OnpeneneHue UMIyJIbCa W HDHEPIUM  PEIATUBUCTCKUX 4acTUl] (MO
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM IT0JIC).

Paznen 7. KBantoBasi pusunka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBEeCHOE TEIIOBOE M3IIy4YeHUE (M3IIyuyeHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienus: Buna. ['mnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIbC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poTodddekra. YpaBHeHHE
OuinmTenHa 11 poroaddexra. «Kpacnas rpanuna» Goroaddekra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBJIeHHME CBeTa Ha aOCOJIOTHO
MOTJIONIAONIYI0 W aOCOJIIOTHO OTpaXkarollyro moBepxHocTh). OmbiTel 1. H.
JleGenena.

BousiHoBbIE cBOMCcTBA yacTull. BosHbel ne bpouns. Jlnuna BoiHb! 1e bpoiiis u
pasMepbl O0OJACTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymsipHo-
BOJIHOBOM Jyanu3Mm. J{udpakius 351eKTpOHOB Ha KpUCTaJIax.

Cneunduka usmepenuii B Mukpomupe. COOTHOLIEHUSI HEONPENEIEHHOCTEN
I'eiizenbepra.

TexHuueckrue yCTpOWCTBA W TEXHOJIOTHMYECKHUE ITPOLIECCHI: CHEKTPOMETD,
¢doTosneMEeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTodddeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeITHET0 (poTodddekTa.

HccnenoBanrie  3aBUCUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEIIIEHHOCTH.

Ceeroauo.

Conneunast OaTtapes.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyM.

Hccnenosanue Gporopesncropa.

N3mepenue nocrosinnoi [lnanka Ha ocHOBe ucciienoBanus Gotodddexra.

HccnenoBanrie 3aBUCUMOCTHY CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl MO HCCIEIOBAHHUIO CTpOeHUs aroMma. [lnmaHerapHas Mojenb aroMa
Pezepdopaa.

[Toctynarel bopa. U3nydyenue u norsoimieHue GOTOHOB MPHU MEPEX0ie aToMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPO/A.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyeckue yCTpoOHCTBAa M TEXHOJOTHYECKUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HaGnronenue TMHEeHYaThIX CIIEKTPOB.

YCTpOMCTBO M AEUCTBUE CYETUMKA HOHU3UPYIOIIUX YACTULL.

Onpenenenue JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomuol, nPAKMUKYM.

Habnronenue iuHeyaToro CexTpa.

HccenenoBanue CIEKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosiHHon PunOepra.

Tema 3. Qusuka amomMHO20 A0Pa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxpens siapa ['eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
qucio saapa. M30Torsl.

PagnoaktuBHOCTh. Anb(a-pacnaa. ONEKTPOHHBIH M TO3UTPOHHBIN OeTa-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTUBHOIO pacnaza. PaauMoakTWBHBIE HM30TONBI B IPUPOJE.
CBolicTBa MOHU3HUPYIOLIEr0 H3JIy4eHUs. BiusHuEe paanoakTHBHOCTH Ha >KUBBIE
opranu3mbl. EcrecTBeHHbI QoH n3nydeHus. Jlozumerpus.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt macchl sapa.

Anepublie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. ODKOJOTHYECKUE aCIEKThl pPa3BUTHUSA
AJIEPHOU YHEPIETUKHU.

Mertozapl peructpalvi U UCCIIEI0OBAHUS JIEMEHTAPHBIX YACTHII.

@yHIaMEHTaJbHbIE B3aUMOJCUCTBUA. bapHOHBI, ME30HBI W JIENTOHBI.
IIpencraBnenue o CrangaptHor Moenu. KBapk-riatooHHas MOAeNb aJpOHOB.

@uzuka 3a npenenamu CrangaptHoil mMoaenu. TéMHass Marepus U TEMHas
DHEPIusl.

EnunHcTBO puznueckoit KapTUHBI MHPA.

TexHuyecKkre yCTpoMCTBa U TEXHOJOTHUECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.

HccnenoBanue TpeKOB YacTHIL (M0 TOTOBLIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yuyenue noriouieHus 6eTa-4acTull aTlOMUHUEM.

Pasnen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3UKH.



Otansl pa3BUTUS acTpoHOMUU. [IpUKkinagHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpuMEeHMMOCTh 3aKOHOB (DU3UKU MJII OOBACHEHHS TPUPOJIBI
KOCMUYECKHX 00BEKTOB.

MeTonbl  acCTpOHOMHUYECKUX HccienoBaHuid. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PaAHOTEIECKOIbI, BHEATMOC(EPHASI ACTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3/bI, MIIAHETHI, UX BHUIHUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConmHeuHast akTUBHOCTh. McTounuk sHeprun CosiHIa U 3BE3.

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH. /[narpaMma «CIeKTpaIbHbIN KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3J IJIaBHOM IIOCIIENOBAaTEIBHOCTH. BHYTpeHHee CTpoeHHE
3BE€371. COBpEMEHHbIE MPECTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJHLA U
3BE31. DTambl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama I'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PenmukToBOE M3TydeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepewménnbie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus.

HaOmronenus: 3BE31HOr0 HEOa HEBOOPYXKEHHBIM TJ1a30M C HCIOJIb30BAaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUM Il ONpe/IeTICHUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE c03Be3us (CeBEepHOro MOJIyIIapus U SPKUE
3BE3/bI.

HaGmiogenuss B Tteneckon JlyHbI, MJIaHET, TYMaHHOCTEH M 3BE3THBIX
CKOILJICHHM.

Du3uYecKuil MPAKTHKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYMH C UCIIOIh30BAHUEM aHAJIOTOBBIX
¥ U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOJIIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHUH.
OueHka rpaHul NOTPEIIHOCTEN.

IIpoBeneHNE  KOCBEHHBIX HW3MEPEHUM, MCCIEAOBAaHUN  3aBUCHMOCTEU
bu3nyecKux BEIMYWH, MPOBEpPKa IMPEAJIOKEHHBIX THMNOTe3 (BBIOOp U3 pabdor,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o01marouiee MOBTOPEHUE.



O0o001eHne U cucTeMaTU3alus Coep KaHMsl pa3ienoB Kypca «MexaHukay,
«MonekynspHas pu3nKa U TEpMOJUHAMUKA», «IEKTpoAUHAMUKay, «Konebanus
U BOJHBI», «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznka», «IEeMEHTHl aCTPOHOMHUU U aCTPOPHUIUKU».

Ponp ¢u3ukm uw acTpoHOMHM B OSKOHOMHUYECKOW, TEXHOJOTHYECKOMH,
COLIMAJIBbHON M ATHUUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAYyYHOW KAPTUHE MUpPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATHU3UPYIOIIEeH, OOBICHUTEIBHOW U  MPOTHOCTHYECKOW  (PyHKUMH
buznyeckoit Teopun, posib GU3NYECKON TEOPUH B (POPMUPOBAHUU MPEACTABICHUIA
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKONW KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

MexnpeaMeTHbIE CBSI3H.

N3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYUIECTBIISIETCS. C YUETOM COJIEPKATEIIbHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmnsvie noHAmMUA, C6A3AHHbBIE C U3YUEHUEM MEN 0008 HAYUHOZ20
no3HanuA: SIBICHUE, HAY4YHbIH (akT, rumoresa, (pusmyeckas BEITUYMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HW3MEPEHHUE,
MOTPENTHOCTH U3MEPEHHM, U3MEPUTEIIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuxka: pEWICHUE CUCTEMBl ypaBHEHUW. TpUTrOHOMETPUYECKUE
(GYHKIMHM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIMU HAa OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHble 37eMeHTAapHBIX (QyHKUUNA. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHUE UIOMIAaU TIOCKUX GUryp u oobnémMa Ted.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM mpupojie, KoseOaTelbHbIE
JBWKEHUS B JKMBOM THPHUPOJE, SKOJOTMYECKHE PHUCKHM TPH MPOU3BOJICTBE
ANEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPY)KaloIIew  cpesbl,
yIbTPa3BYyKOBasi JMATHOCTMKA B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl OOpPa30BaHMS KPHUCTAUIMYECKON PpEIIETKH, CHEKTPATbHBIN
aHaJu3.

T'eozpaghua: wmarHuTHple mNOJIOCA 3€MIIM, 3QJI€KH MAarHUTHBIX DY/,
dboTochEMKA 3eMHOM TTOBEPXHOCTH, cericMorpad.

Texnonocua: TUPUMEHEHUE TIOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpOJBUTaTENb AKOOM, TeHepaTop MEPEMEHHOr0 TOKa, MHAYKI[MOHHAS IeYb,
JMHUU 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIHOHHBIﬁ arrapar, BOJIOKOHHAsA OIITHKA, COJTHCUHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SOHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI ee Pa3BUTHA.



I[NIAHNPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEIAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHDBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJbTaThl OCBOCHHS Yy4yeOHoro mpeamera «Dusukay
JIOJKHBI OTPaKaTh TOTOBHOCTH M CIIOCOOHOCTH O0YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKIECHHH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, paCUIMPEHHE >KHU3HEHHOTO
OMbITAa M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

IrPa’kKIAHCKOT0 BOCTIMTAHMSA:

e c(OpMUPOBAHHOCTh TPAXKAAHCKOM  MO3ZUIMM  OOYy4YalOIIETocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Yy4YacTBOBaThb B CaMOYIPaBJICHUHM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  HHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMHU ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU €SI TENHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3MA;

e IICHHOCTHOE OTHOUIEHHWE K TOCYAapCTBEHHBIM CHUMBOJIaM, JOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1acTH (DU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBaAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, 3TUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTH OIIEHWBATH CUTYAIlMIO M IPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJIa/Ia B IOCTPOCHUE YCTOMUMBOIO OYIyIIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETUYECKOE OTHOIICHHWE K MHPY, BKJIIOYAs OCTETHUKY HAy4YHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYA0BOI0 BOCIIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENIFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3MKOH W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HaHHBIN BRIOOp Oymymieit nmpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIJIaHbL;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

c(OPMUPOBAHHOCTH IKOJIOTUYECKOM KYJIbTYpHI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTUYECKUX MPOo0IeM;

IJIAHUPOBAHUE W OCYILIECTBICHUE JICCTBUM B OKPYXKAIOIIECH Cpele Ha
OCHOBE 3HaHUS LEJIEN YCTOMYUBOrO pa3BUTHUS YEIIOBEUECTBA;

pacUIMpEHHE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPAaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKeE.

HEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHUE IIEHHOCTU HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3yYeHUs] (PUBUKU OCYIIECTBIATH MPOEKTHYI0 M HUCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble Jjornueckue 1eiicTBUA:

CaMOCTOATENBHO  (OpMyJIHMpOBaTP U aKTyalIM3UpOBaTh  MpPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPENEIATh LENU NEATEIbHOCTH, 3aJaBaThb IapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS,

BBISBJISITD  3aKOHOMEPHOCTM UM IPOTUBOPEYUS B PpaccMaTpUBAEMbIX
bu3MUeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEUICHUS! MPOOJIEMbI ¢ YYETOM aHaM3a UMEIOIIUXCS
MaTEpUAJIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTAaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pPabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Bba3oBnle ucciienoBarejnLCcKue 1eHCTBUSA:

BJIAJ€Th HAYYHOM TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUAMHU U METOJAMHU
bu3nUecKoil HayKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATENIbCKOM M MPOEKTHOM
NeSITETbHOCTH B 007acTé (PU3HMKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJIOB pemIeHHs 3agad (U3UIECKOTOo
COJIepKaHusl, MIPUMEHEHHUIO PAa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSITEIbHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIE/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBATH 3a/auy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxXOAUTh AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TMOJYYCHHBIE B XOJA€ pEIICHUs 3aJaydl Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBAThH WX JTOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa30OBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE IPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWS MO0 (U3MKE B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIa/IETh HaBBIKAMHU MOJIyuyeHUs MH(pOpManuu (U3HMUECKOrO COJEp KaHUs
U3 HWCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHPOPMALUU Pa3THYHBIX
BUJIOB U (DOpM TMPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OPMALINH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHWH KOTHUTHUBHBIX, KOMMYHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 € COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MPaBOBBIX U
THUYECKUX HOPM, HOpM HH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEP)KaHUSA B pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U 1ENeBOM ayAUTOpPUH, BbIOMpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOUIEHHME Ha ypokax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh IPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsr4arhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJb30BaTh  IpEUMyIlecTBA  KOMaHIHOM WU
VHINBHUAYAIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEHUCTBHM C YUETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOT0 YICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTH)KCHHUIO: COCTABJIATH IIIAH
NEUCTBUMN, paCIIPENEISATh POJIM C YYETOM MHEHUW YYaCTHUKOB, 0OCYXKIaTh
pe3ynbTaThl COBMECTHOM padOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4acTHHUKA KOMaHAbl B
oOIIMii pe3yNbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOCKTHI, OLICHUBATh HJEU C IO3ULMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  MOpOSBISATH  TBOPYECTBO M  BOOOpa)xeHHe,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIe YyHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusamnus:

CaMOCTOATENILHO ~ OCYIIECTBIIATh IO3HABATENIbHYIO  JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopMyIMpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOATENILHO COCTaBJIATH IUIAaH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUS MPaKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCS
PECypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEATIOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM;

pacmiupsTh ~paMKd ~ ydyeOHOro TMpeaMeTra Ha  OCHOBE  JIMYHBIX
IIPEANIOYTCHUN;

JienaTb OCO3HAHHBIM BBIOOpP, ApryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OMIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:



JIaBaTh OLIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB 1IETISIM;

BJIaJICTh HaBBIKAMHM I103HABATEIBHOM peduiekcuM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MPUEMBI pedIIeKCUU I OIEHKH CHUTyalluh, BhIOOpa
BEPHOTO PELICHUS;

YMETh OILICHUBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX IPU AHAIN3E PE3yJIbTATOB
JICSATCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESATCIBHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIITHOKH.

B mporecce AOCTHKEHUSI JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
bu3uke U1 YpOBHS CpeaHEro oOmero oOpa3oBaHHS y OOYyYaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHATEHBIN HWHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HAHHUS,  BKJIIOYAIOMIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

AMOITMOHAJILHOE COCTOSIHUE, BUJIETh HAINPABIICHUS Pa3BUTHS COOCTBEHHOMU
AMOIIMOHAIILHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOpPETyJIMPOBAHMS, BKJIIOUAIOIIETO CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IMOBEJICHHE, CIIOCOOHOCThH aJanTHPOBAThCS K
AMOIIMOHAJILHBIM M3MEHEHUSM M TPOSBIATH THMOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKJIIOYAIOIIECH CTPEMIIEHUE K JIOCTHXKECHUIO LIETN
U yCcrlexy, ONTUMHU3M, UHUITMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXO/S U3
CBOMX BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh HOHUMATh HSMOIMOHAILHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATh €ro TMpPH OCYIIECTBICHUH OOIICHMUS,
CITOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMUIO;

COITMATILHBIX  HABBIKOB, BKJIIOYAIOIIUX  CIHOCOOHOCTH  BBICTPaWBaTh
OTHOIIEHUSI C JPYTHUMH JIIOJIbMH, 3a00THTHCS, MPOSIBISATH HHTEPEC U
paszperiaTh KOHQJIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATHI



K xonny oOyuenuss B 10 knacce mpenMeTHbIE PE3yNbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHUMAaTh POJb (GU3UKK B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OTUYECKOW cdepax AeITeTbHOCTH
YEJIOBEKa, POJib U MECTO (PU3UKH B COBPEMEHHON Hay4YHOW KapTUHE MHUPA,
3HAQUYEHHE OMHCATENIbHOM, CHUCTEeMATU3UPYIOIIEH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3HMYECKOM TEOpUHM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJIb (DPU3HMUECKON TEOpHH B
(dbopMUpOBaHNY TIPEICTABICHHM O PU3NUECKON KapTUHE MHPA;

paznuyaTh YCJIOBHSL NPUMEHUMOCTH MoOAENIed (U3UYECKUX Tel U
IPOLECCOB (SBJICHUM): HHEpLMaIbHAas cHUCTEMa OTCYETA, aOCOIIOTHO
TBEPAOE TEJIO, MaTepHalbHAas TOYKA, pPaBHOYCKOPEHHOE JBUKECHUE,
CBOOO/JIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUIKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbl, 00JAacTH) MPUMEHUMOCTH (PU3HUECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPAaHUYEHHOCTH UCTIOJIb30BAHNS YACTHBIX 3AKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATh MEXaHUMYECKHE IIPOLIECChl M SBIICHUS,
UCITOJIb3YsI OCHOBHBIE TIOJIO)KEHUSI U 3aKOHBI MEXAHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelieHus,
3akOHbl HpIOTOHA, TIPUHOUN  OTHOCUTEIBHOCTH [ amuies, 3aKoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUS MMITYJIbCA U MEXAHUYECKOU
SHEpPruM, CBs3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruH,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Teia), MPU OSTOM HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIpaKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpEThero 3akoHOB HBIOTOHA, 3aKOHOB COXpAaHEHHUS HWMITyJIbCca U
MEXaHUYECKOUN 3HEPTHH, 3aKOHA BCEMUPHOT'O TATOTEHUS;

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble moOJOKeHHd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMHUKNA (CBA3b JAaBJEHUA HWJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOM HSHEPruer TEIJIOBOrO JBUKECHUS W KOHILEHTpAIMEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CPEIHEH KHHETUYECKOU
DHEPIrUEN TEMIOBOTO ABMKEHHS €T0 YaCTHL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJIWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIrUU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh yCIIOBUS
MIPUMEHUMOCTH ypaBHeHU MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSCHATH DJIEKTPUUYCCKUE SBJICHHS, WCIOJb3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHIUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHLHUI CYNEPHO3ULHNHU DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKKe TMPAKTUYECKU Ba)KHbIE COOTHOIICHHUS: 3aKOHbI Oma il ydacTka
LHENMA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsl @apajes a1 31€KTpoIn3a);

OMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HMCIOJb3Ys BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIUAJIbHAS SHEPTUs, KUHETHUYECKAS
DHEPrUs, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, CUia TSKECTH, CHiAa YHPYTOCTH, CUjla TPEHHS, MOIIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMiIéil BOMu3M €€ MOBEPXHOCTH,
SHEprusi ymnpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmImepaTypa Teja, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WACATBHOTO OJHOATOMHOTO rasa, paboTa HACAIBHOTO Trasa,
OTHOCUTEJIbHASA BJIAXHOCTh Bo3ayxa, KIIJI waeanbHOro TEIioBoro
JIBUTATENS;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJII TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, MOTEHIMAT DJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB,  BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYeCcKass €EMKOCTb IUJIOCKOTO
KOHJIEHCATOpAa, COMPOTHUBIICHUE Y4YaCTKAa LIENU C MOCJIEAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  TMPOTEKaHWUA  (PU3NYECKUX  SIBIICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YAaCTUI[ BEUIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUsI, TIJIABJICHUE U KPUCTAJUIMN3alvs, HAlIPaBICHHOCTh
TEIUIONEPEAAYH, IJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsKEHHOTO ITPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOUN (DU3NUECKON BETUUMHBI OT
JPpyrol ¢  HCHOJIB30BAHHEM  TPSAMBIX  W3MEPEHUM, TIpU  ATOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTaThl MOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAaPUKOB C YIETOM



a0COJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUM, IEIaTh BBIBOIBI MO pe3yJibTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BbIOMpaTh ONTHUMANBHBIA METOJ] W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEITHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOAUTH ONBITHI IO MPOBEPKE MPEAIOKEHHONW TUIIOTE3bI: TIIAHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOro Tpyia IpU MPOBEICHUH HCCIeI0BaHUN
B paMKax ydeOHOro »JKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEOBATENBCKOW W IIPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJEIbI0: Ha OCHOBAaHUM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUECKONl Mojenu, OTBeYawlleld TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYJbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(Gu3MUEeCKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1ad, MpoBOJIUTh PacYEThl HA OCHOBAHMM UMEIOIMXCS JAHHBIX,
aHaJIM3UPOBATh PE3YyJIbTaThl U KOPPEKTHPOBATH METOMABI PEIIEHUS C
Y4ETOM IOJIYYEHHBIX PE3YJIbTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TPeOyrollue NPUMEHEHUs 3HAHWN H3
Pa3HbIX pa3leyoB Kypca (PU3MKH, a TAKKE UHTErpallii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI C ONIOPOIl HAa N3yYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS A OOBSICHEHUS OCHOBHBIX
NPUHIMIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

NPUBOJUTHh TMPUMEPHI BKJIAJa POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUS OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3AHHOM C (PU3WYECKUMHU MPOILIECCaMHU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
NPUPOAOTIOIb30BAHUN, & TAKXKE PasyMHOM HCIOIb30BAHUU JTOCTHKEHHM
HAYKA W TEXHOJIOTUM JJId JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSTh pa3lInuHbIe CIOCOOBI paboThl ¢ MHGpopMaruend Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TIPU 3TOM MCIOJB30BaTh COBPEMEHHbIE MH(MOPMAIIMOHHbIE
TEXHOJOTHHM JJI1 TIOMCKA, MepepadOTKU U TPEAbSIBICHUA Y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(OpPMALNU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHdopMaIuKU, MOJTYYEHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANIM3UPOBaTh  MOJy4aemMyl0  UWHGOpMAIMI0O U OIEHHBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUH, TaK U Ha OCHOBE
aHaJln3a UCTOYHUKA HH(POPMAIIUH;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTEIbHbBIE YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U y4EOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TpyHNe C HCIOJIHEHHEM pPa3IMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJ€KBATHO OLICHMBATh BKJIAJ KaXJOrO U3
YYaCTHUKOB TPYIIIBI B pEUICHHE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBIIATH MOTUBALMIO K Oyayiiel npodhecCUuOHAIbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xoniy oOydenust B 11 Knacce mpelIMETHbIE PE3YNbTaThl Ha YIIIYOJIEHHOM
YPOBHE JOJIKHBI OTPaXKkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTU YeJIOBEKa, POJib U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOW KapTHHE MHpA, POJIb aCTPOHOMUH B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJBHEUIIEM HAY4YHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINHUCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENHHON M MPOTHOCTUYECKON (YHKUMNA (PU3NYECKON Teopuu —
ANEKTPOANHAMHUKH, CHEHHAIBHOW TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TMPEACTABICHHUMN O
buznyeckoil kapTuHEe MUpPA, MECTO (PU3MUECKON KapTHHBI MUpa B 001IEM
PSAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX MPEICTABICHUIN O PUPO/IE;
paznuyaTh YCJIOBUSL NPUMEHUMOCTH Mojeined (u3myeckux Tel U
MPOIIECCOB  (SIBICHUI): OJHOPOJHOE JJIEKTPUUYECKOE U  OJIHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOeOaHUsI, MAaTEMAaTUICCKUN MasTHUK,
UJeaabHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKHUE BOJIHBI, WJCaTbHbBIN
KoJieOaTeNbHbI KOHTYp, TOHKAsI JIMH3a, MOJIeJIel aToMa, aTOMHOTO SiApa U
KBAHTOBOM MO/ICJIM CBETA;

paznuyaTth ycClIOBUS (TPaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, MTOHMMATh BCEOOIIMH XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB U
OTrPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SIBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TIOJOXKEHUS M 3aKOHBI AJIEKTPOJUHAMUKH U
CHEIUaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
NEKTPUYECKOro  3apsiaa, cuia Awmmepa, cwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM IEMU CO CKOPOCTHIO
U3MEHEHUs  CWJbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHINITEIHA);

aHAIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHMEe  OWHINTEHHA  AJIA
dorordpdekra, mepBeld U BTOpoW mocTtynaatsl bopa, npuHUIMD
COOTHOIIICHMsI HeomnpenenéHHocTe [elizenOepra, 3aKOHBI COXpaHEHUs
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIMUAX, 3aKOH
PaAMOAKTUBHOIO pacnaia);

ONHUCHIBaTh (PU3MUECKHE IPOLECChl U SIBICHUS, HCIOJNb3Yys BEITUYMHBIL:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO TOJISA, MOTEHIUAN 3JIEKTPOCTAaTUIECKOTO
NOJII, PAa3HOCTh TMOTECHLUHAJIOB, AJIEKTPOJABIKYINAS CHJIA, WHIYKIMS
MarHUTHOTO TOJISl, MAarHUTHBIA MOTOK, cWjia AMmepa, UHAYKTHBHOCTD,
ANEKTPOJABIKYILAS CHUJIAa CAMOMHIYKLUHH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMMIYJbC, IIOJIHAs SHEPIHs,
SHEpPrusi MOKOsI CBOOOJHOM 4YacTHIIbI, PHEPrHUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBSA3H sIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
AIIEKTPOMArHUTHAS UHIYKIHUSA, CAMOMHIYKIHMS, PE30HAHC, HHTep(epeHLIns
BOJIH, Ju(dpakuus, [OUCIEpCHs, TOJHOE BHYTPEHHEE OTpaKEHUE,
dotosnexktpuueckuii hdext (dororddexr), ambda- u Oera-pacmaabi
A5ep, raMMa-u3ilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATBLHOTO
aHanu3a u paboThI Ja3epa;

ONPENENATh HAIPaBI€HUE WHIAYKLIWHW MAarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHIbl AmIriepa u cuiibl JIopeHia;

CTPOUTH N300pakeHne, CO3JaBaeMO€ IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSTH OCHOBOMOJATAIONINEe ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI I aHaim3a U OOBACHEHHS (DUIUYECKUX  MPOIIECCOB,
INPOUCXOMSIINX B 3BE31aX, B 3BE3AHBIX CUCTEMAX, B MEKTaJTaKTUUECKON
cpeje; ABMKEHUSI HEOECHBIX TeJl, IBOJIIOLIUM 3BE3/] U BCelleHHOI;
MPOBOJUTh HCCIIEIOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX U3MEPEHUW, TPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pE3yJNbTaThl IMOJYYEHHOM 3aBUCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaThb  BBIBOABI IO  PE3yJIbTaTaM
VICCJIEIOBAHNS;

IPOBOJAUTH KOCBEHHBIE HM3MEpPEHHUs (DU3MUECKUX BEIHYUH, MPU HTOM
BBIOMpaTh ONTHMANBHBIM METOJ W3MEpPEHUs, OIICHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE OIMBITHI IO MPOBEPKE NMPEIIOKEHHOW TMIIOTE3bI: IIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYEHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

ONMCBIBATH METO/BI ITOIYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0uro1aTh mpaBuiia 0€30MacHOr0 Tpyla IpU MPOBEAECHUH HCCIIEI0BaHUN
B paMKax y4eOHOro OKCIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIENOBATEIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYOBaHMUS;

pemiaTh pacy€THBIC 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUA BBIOMpATH
(bu3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYNAaThl (PU3NYECKUX TEOPUI
IpPU HUCIIOJIB30BAHUM MAaTeMaTUYECKUX METOJOB PpELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWY UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3ynbTaThl U KOPPEKTUPOBATH METOABI PEIICHUSI C YYETOM MOITYYEHHBIX
pe3yiabTaTOB;

peuaTh KayeCTBEHHbIE 3a7auM, TPEeOyIollUe MPUMEHEHUs 3HAaHUU U3
pa3HbIX pa3lieioB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3HYECKUE SBICHUS;

UCIOJIb30BaTh TEOPETUYECKHWE 3HAHUS M OOBSICHEHHS OCHOBHBIX
IPUHLIUIIOB PabOTHl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLICHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJIOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIIMHI AKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
NPUPOAOINOIb30BAHUN, @ TAK)KE Pa3syMHOM HCIOJIb30BAHUM JTOCTUKEHUN



HAyKM MW TEXHOJIOTHMH Ui JaJbHEHIIEro pa3BUTHS YEJIOBEUYECKOTO
00IIIECTBA;

MIPUMEHSTh pa3lInuHbIe CIOCOOBI padOThl ¢ MH(popManmen (Guznyeckoro
CONCP)KaHUSI C  WCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHIA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE MH(GOPMAIIMOHHBIC
TEXHOJIOTUU JUIS TIOMCKA, TepepaboTKH W MpeabsBiICHUS y4eOHOU U
Hay4YHO-TIOMYJISIPHON MH(GOPMAIIUK, CTPYKTYPUPOBAHUS U MHTEPIPETAIIUN
uHOpMaIMHU, TOMYYCHHOW U3 PA3IUYHBIX HCTOYHHKOB, KPUTUYECKH
aHANMM3UPOBATh  MOJNIy4aeMyl0  HWHGOpPMAIMI0O ©W  OICHHWBATh €
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIONIUXCS 3HAHWW, TaK M HA OCHOBE
aHaJM3a UICTOYHUKA UHPOPMAIIUU;

MPOSIBIISIT OpraHu3aluOHHBIC u MO03HABATEIbHbIE yMEHUS
CaMOCTOATEILHOTO  TPHOOPETCHHWs] HOBBIX 3HAHWKW B TIpoIecce
BBITIOJTHCHUS IPOCKTHBIX U yIeOHO-MCCIIEIOBATEILCKUX PAbOT;

paboTath B TpYIIEe C MCIOJHEHHWEM pa3JIMYHBIX COIHUAIBHBIX POJICH,
IUIAHUPOBATH PAOOTy TPYIIbI, PAIIMOHATIBFHO PACIPENEATh AeTEIbHOCTD
B HECTAaHJAPTHBIX CUTYallUsIX, aJ€KBaTHO OIICHWBATH BKJAJ KaXXIOTO W3
YY9aCTHHKOB TPYTIIBI B PEIICHUE pacCMaTPUBAEMON TTPOOIIEMBI,

MPOSIBIISITH MOTUBALIMIO K Oyayniel npohecCHOHaIbHON NeATEIbHOCTH 10
CIEIUAIBHOCTIM (hPU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pasnen 1. HAYUHBIM METO/ ITO3HAHWS ITIPUPO/IBI
1.1 Hayunslii MeTO MO3HAHUS TPUPOIBI 6 https://m.edsoo.ru/PC1GBZIVT
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemartuka 10 1 https://m.edsoo.ru/BKXFFBIA7
2.2 Jnnamuka 10 https://m.edsoo.rt/EMEIYTESH
2.3 Craruka TBEpAOTO TENa 5 1 https://m.edsoo.ru/LEOIUJW58
24 3aKOHBI COXPAHEHUSI B MEXAHUKE 10 1 https://m.edsoo.ru/IPPU75ZCZ
Hroro no pazgeny 35

Paznen 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJINHAMUKA

3.1 OCHOBBI MOJIEKYJISIPHOKHHETUYECKON TEOpUHN 15 1 https://m.edsoo.ru/GFRCER9LS
32 TepmoauHaMuka. TerioBble MalIMHBI 20 1 https://m.edsoo.ru/HD3D80OQ61
ArperarHble COCTO emecrBa. ®a3oBbie
3.3 TPeratHit TOAHIA BEHLECTD . 14 1 https://m.edsoo.ru/IWB97NGVP
MIEPEXO0/IbI
Uroro no pazgeny 49
Paznen 4. JIEKTPOIUHAMUKA
4.1 DNeKTpUYECcKoe ToJie 24 1 https://m.edsoo.ru/LFUQRIRSA
4.2 ITOCTOSTHHBIN DIIEKTPUYECKUM TOK 24 1 https://m.edsoo.ru/ WKWLISVW?2
43 Toku B pa3iuyHbIX Cpenax 6 https://m.edsoo.ru/VLX14U83A




Hroro no pazgeny 54
Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 OU3NYECKUHN TPAKTUKYM 16 16 https://m.edsoo.ru/A4JWDVJ97
Hroro no pazueny 16
PeszepBHoe Bpemst 10 https://m.edsoo.ru/STRFLE9A2
OBILEE KOJIMYECTBO YACOB I10 170 16
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MaruutHoe noie 14 https://m.edsoo.ru/SPRHOWUII
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/VQQ38UZXC
Wroro no pasaeny 27
Pasznea 2. KOJIEBAHUSI 1 BOJIHbI
2.1 Mexanndeckue KoueOanus 10 https://m.edsoo.ru/YOUA69FNZ
22 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/ALLBYV2CT
M
2.3 CXAHMHICCKHC 1 STCKTPOMATHHTHBIC 10 1 https://m.edsoo.ru/RYENOYIC5
BOJIHEI
24 Omruka 25 1 https://m.eds0o0.ru/OBLI6N69R
Hroro no paszneny 60

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

3.1 Ocuosrelt CTO 5 1 https://m.edsoo.ru/HCX8YPUV4
Wroro no pazueny 5
Paznena 4. KBAHTOBAS ®PU3UKA
4.1 KopmyckynsipHO-BOJIHOBOU Tyanu3m 15 https://m.edsoo.ru/S400GCWUJ
4.2 duzuka aroma 5 https://m.edsoo.ru/ZLJ435GQC
(6))
4.3 HBHKA ATOMHOTO A7Ipa H STIEMEHTAPHBIX 5 https://m.eds00.ru/Q4WLMHS9T

YaCTHI]




Hroro no pazgeny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 ‘ ‘ https://m.edsoo.ru/RPXWEWN4N

Uroro no pazgeny 12

Pazzea 6. PU3HNUYECKHAN MPAKTUKYM
6.1 ‘ ®u3NUecKuil TPAKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/ELIA1AJIF

Hroro no pazgeny 16

Paznea 7. OBOBIIAIOIIEE ITOBTOPEHUE

Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO COHeP)KaHHfI 1 ofibITa 15 https://m.eds00.ru/PSCGRX7IW

JEeSTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3yueHnu kypca gusuku 10 — 11 kmaccon

Hroro no pazgeny 15

PeszepBHOe Bpems 10 https://m.edsoo.ru/E65RYIXLB

OBIIEE KOJIMYECTBO YACOB I10 170 4 16

[MPOTPAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

®duszuka — pyHaaMeHTaabHas HayKa o
IpUpoe

Hayunblil MeTOJ TO3HAHUS U METOABI
WCCIICIOBaHUS (PU3NICCKUX SBIICHUN
OKCIIEpUMEHT U TEOpUs B IIPOLIECCE
no3HaHus npupoasl. Habmonenue u
HKCHEPUMEHT B (PU3UKE

https://m.edsoo.ru/4GD12L.71X

https://m.edsoo.ru/47JULOI1Y

https://m.edsoo.ru/RV2VFEZL6

Crnioco0sb1 n3mMepeHust GU3NYECKUX BETUYMH

AOCOII0THAS U OTHOCUTEIIbHAS
NOrpeIIHOCTHU H3MepeHHI>i (I)I/I3I/ILIGCKI/IX
BCJIIMYHH

MognenupoBanue B ¢pusuke. Poib u mecto
¢u3uKu B GOPMHUPOBAHUU COBPEMEHHOM
Hay4YHOH KapTHUHBI MHpa, B IPAaKTUYECKOM
JESTENbHOCTH JIOAEH

Mexanunueckoe aBuxenue. Cucrema
orcuera. OTHOCUTENBHOCTh MEXAaHUUYECKOTO
neuxkenus. [Ipsmas u oOpaTHas 3agauu
MEXaHUKHU

Paanyc-BekTop MarepranibHON TOYKH, €T0
MPOEKILUU Ha OCH KoopauHaT. TpaekTopus.
[Tepememienue. Ckopocts. VX npoekuuu Ha

https://m.edsoo.ru/BKMS7EYO5

https://m.edso0o0.ru/K3LOQI3CFT

https://m.edsoo.ru/85PJ5YR4H

https://m.eds0o0.ru/QUQYCWDZP

https://m.edsoo.ru/PEU6JZ20QE




OCH KOOp/IMHAT

10

PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE.
I'padmueckoe onucanne paBHOMEPHOTO
MPSIMOJIMHEHHOTO IBUKEHUS

CiioxeHne nepeMeneHuil 1 CKOPOCTEH.
Pemrenue 3amau

https://m.edsoo.ru/ZNKXPSMEF

11

HepaBHomepHoe nBuxenne. MrooBeHHas
ckopocTb. YckopeHnue. [Ipsmonuneiinoe
JBUKEHUE C TIOCTOSIHHBIM YCKOPEHUEM

https://m.edsoo.ru/YKQTQRS20

12

13

14

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHUSI C IOCTOSIHHBIM YCKOPEHUEM

CBobosHOe najieHue. Y cKkopeHue
CBOOOJHOIO MaJieH!sl. 3aBUCUMOCTh
KOOpPJUHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHH U UX rpapuKu

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

https://m.edsoo.ru/N321FH2L1

https://m.edsoo.ru/UYVYXCS8JD

https://m.edsoo.ru/ W6B8TSPKM

15

KpuBonmHeliHoe aBuxkenue. J[BH>keHUE Mo
OKPY>KHOCTH. YTJIOBasi U JUHEWHAsS
ckopocts. Ilepuon u yacrora.
[leHTpOCTpEMUTEIIBHOE U MIOJIHOE YCKOPEHUE

https://m.edsoo.ru/SGZQQF5H2

16

KonTponbhas pabota no teme
"KunemaTtuka"

https://m.edsoo.ru/DP1XR9HJI

17

18

[TepssIii 3ak0oH HproTOHA. IHEpUHanbHbIE
cuctemsl orcuéra. [IpuHimn
OTHOCUTEIBbHOCTH [ ammest.
HeunepuuanbHubie CHCTEMBI OTCUETA

Cuna. PaBHOA€e#cTBYIOIIAs crila. Bropoii

https://m.edsoo.ru/8FO42H11.2

https://m.edsoo.ru/2QC075VDL




3akoH Herorona. Macca

B3aumoneiictue ten. Tperuiil 3akoH

19 https://m.edsoo.ru/NAD4VZADH
Hrrorona
ITpuumun cynepno3uiuu cuil. Penrenne

20 PHHILT CYHEprosi https://m.cds0o.r/MQI163A50
3a7a4 Ha MpUMEHEeHue 3aKkoHOB HproToHa
3aKOH BCEMUPHOTO TATOTEHUS.

21 DKBUBAJIEHTHOCTb I'PABUTALIMOHHON U https://m.edsoo.ru/AE40LUZYB
WHEPTHOU MaccChl
Cuia TsDKeCTH U YCKOPEHUE CBOOOIHOIO

2 yeKop A https://m.eds00.ru/36LBC4ZQJ
HaxeHus
JIBrm>keHre HeOECHBIX TE U UX

23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas https://m.edsoo.ru/F756CAPFB
KOocMHUYecKasi CKopocTh. 3akoHbl Keriepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/RV3SSWO081
Cuna tpenus. [Ipupoaa v BUABI CUIT TPEHUS.

25 JIBH>KEHUE B JKUJIKOCTH U Ta3e ¢ YYETOM https://m.edsoo.ru/UP3KXCTQU
CHUJIBI COTIPOTUBIICHUS CPEBI

aBieHue. [ mapocTaTHYeCcKoe aBIIEHUE.

26 A AP a https://m.edsoo.ru/'SWDUEVCO2
Cuna Apxumena
AGcomoTHO TBepoe Teno. [loctynarensHoe

27 https://m.edsoo.ru/UVIUYVE7Y
Y BpallaTelbHOE JBUKEHUE TBEPAOTO Tela
MoOMEHT CHJIBEI OTHOCUTEIILHO OCH

28 https://m.edsoo.ru/AY2DMXMKR
Bpaienus. [1meqo cuisl
CnoxxeHue Cuil, IPUIOKEHHBIX K TBEPJIOMY
teny. LleHTp TskecT Tena. Y cinoBus

29 https://m.edsoo.ru/VFOEBAS78
paBHOBECHSI TBEPJIOTO Tea. Busl
paBHOBECHs

30 Pemenue 3amau https://m.eds0o.ru/Q3QEPZXMR




31

KonrtponsHas pabora o teme "/lunamuka.
Cratuka TBepaoro tena'"

https://m.edsoo.ru/4IHS90LZD

32

NMnynsc MmaTepualbHONM TOYKH, CUCTEMBI
MarepuaibHbIX TO4eK. LIeHTp Macc cucreMsl
MaTepualbHBIX TOYEK. Teopema 0 JBUKEHUH
LIEHTPa Macc

https://m.edsoo.ru/3PBMZ3HII

33

34

35

Nmimysnbe critbl M1 MI3BMEHEHUE UMITYJIbCa
Tena. 3aKOH COXPaHEHUs UMITYJIbCA.
PeakTtuBHOC ABHKCHHE

MowmenT HMITYJIbCa MaTepHaanoﬁ TOYKH.
Hpe,[[CTaBJ'IeHI/Ie 0 COXpaHCHHUHN MOMCHTA
HUMITYJIbCa B HCHTPAJIBHBIX ITOJIAX

Pemenue 3agau

https://m.edsoo.ru/INJW80O116

https://m.edsoo.ru/CHS9DBR4I

https://m.edsoo.ru/2240257Z6M

36

Pabora cuibl Ha MajIOM U Ha KOHEYHOM
nepemenieHuu. ['papuueckoe
MpeACTaBICHUE pabOThI CUJIbL. MOIIHOCTD
CHJIbI

https://m.edsoo.ru/B7N1YBPIN

37

38

39

Kunernueckas sneprus. Teopema 06
W3MEHEHUN KNHETUYECKOW SHEPTUN
MaTepuaabHON TOYKH

IToTeHumanpHbIe U HEMIOTEHIIUAILHBIE CUIIBI.
ITorenuumaneHas sHeprus. Bropas
KOCMMYECKasi CKOPOCTh

TpeTB}I KOCMHUYCCKast CKOPOCTh. CBs3b
pa6OTBI HCIIOTCHIIMAJIBHBIX CHUJI C
W3MEHEHHEM MEXaHHMYSCKOM OHEPIrun
CHCTEMBI TEIl. 3aKOH COXPAaHCHUMA
MEXaHHU4YEeCKOH SHEPTUn

https://m.edsoo.ru/N5SQCCI1EIM

https://m.edsoo.ru/BHTO9YW4CQ

https://m.edsoo.ru/66P2WGWS4




Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

40 VYpaBuenue bepnyiuu s uieanbHOM https://m.edso0o.ru/OIC610GSF
KHUJKOCTU

41 Kouponbiasl pabora ro Teme "3axotst https://m.eds00.ru/SO90PC322
COXpaHEHHUS B MEXaHUKE
PazBuTue npeacraBieHuii 0 npupoie

42 ternoTbl. OcHOBHBIE noJioxkeHust MKT. https://m.eds00.ru/0ZTXY71SW
Huddysus. bBpoyHoBckoe nBHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKHX U

43 TBEPJIBIX TEIl. XapaKTep ABUKEHUS U https://m.edsoo.ru/UX8FMV2CU
B3aMMO/ICHCTBHS YaCTHI] BEIIECTBA
Macca u pazMepsl MOJIEKYIT (aTOMOB).

44 KomnuectBo Bemiectna. [locrosannas https://m.edsoo.ru/SFCL7ZUUQO
ABorajzipo

45 Tenmeparypa. Tennosoe patosecie. https://m.edso0.r/SDOFUFGIL
Tkana [enbcus

46 Pemenue 3amau https://m.edsoo.ru/EGRV58D9F

47 WneanbHblii ra3. ['a30BbIe 3aKOHBI https://m.edsoo.ru/01MOXOV4B

48 ¥pasuenne Menzeneesa-Kaneiipora. https://m.edsoo.ru/7RAZ300M4
Pemenue 3agau

49 AbGcomoTHas Temiieparypa. 3akoH JlanbToHa https://m.edsoo.ru/27RGL3V1G

50 Msomporeccer B mieabHOM rase ¢ https://m.edsoo.r/UQISUVODW
MTOCTOSTHHBIM KOJIMYECTBOM BEIIECTBA

51 I'padmieckoe mpeacraprenie https://m.edsoo.ru/W1HC88PJ4
M30IPOIIECCOB: U30TEPMa, U30X0pa, n300apa

52 OcnoBHoe ypaBuenne MKT https://m.edsoo.ru/E65TLSWXG

53 Pertennie 3amau https://m.edsoo.ru/SU427HIY]J

54 CBs13b a0CONMIOTHOM TEMIIEPATYPHI https://m.edsoo.ru/NO6ETZ0LDZ




TEPMOJMHAMHYECKON CUCTEMBI CO CpeIHEN
KMHETHUYECKOW SHEepruel nocTynareabHoro
TEIUIOBOTO JABMKEHUS €€ 4acTHIL

55

56

57

58

O0001IeHYE ¥ cUCTEMATU3aLU 3HAHUI 1O
Teme "OcuoBsl MKT"

KontponbHas padota o Teme "OCHOBBI
MKT"

TepmoauHamMuueckas cuctema. 3ajaHue
BHEIIHUX ycnoBui 1uist T/ cucremsl.
Bueminue u BHyTpeHHUE TapaMeTPhbI.
[TapameTpst T/l cuctemMbl Kak cpeHue
3HAUYEHMsI BEJIMYMH, ONUCHIBAIOLIUX €€ Ha
MHKPOCKOITMYECKOM YPOBHE

Hy.J'IeBOC HavaJlo TCPMOJHNHAMUKU.

CamonpounsBoabHas penakcanus T/
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

https://m.edsoo.ru/EDM5ZTZCY

https://m.edsoo.ru/LTSZA1JQ7

https://m.edsoo.ru/4L636LXVZ

https://m.edsoo.ru/LYMWVLIJRP

59

Monens uaeanbHOro raza B
TepMOJAMHAMUKE. Y CIIOBUSI IPUMEHUMOCTH
3TOU MO

https://m.eds00.ru/FOQVOQKQSE

60

61

62

VYpaBuenne MeHnneneena-Kianelipona u
BBIPa)KCHUE JIJI1 BHYTPEHHEN YHEPTUU

BeIpaxxeHue 11 BHyTpEHHEN YHEPTUU
OJIHOATOMHOT'0O UJEAJIBHOIO rasa.
KBasucrarnueckue 1 HeCTaTHYECKUE
IIPOLIECCHI

OneMeHTapHas paboTa B TepMOJUHAMUKE.
Beruucnenune pabotsl 1o rpaduky nporecca
Ha pV-nuarpamme

https://m.edsoo.ru/TZJUGWSMZ

https://m.edsoo.ru/L1XUZJSC7

https://m.edsoo.ru/YHE1589A1




Terutonepenaya Kak criocod M3MEHEHUsI

63 BHyTpeHHel 3Hepruu T]I cucremsl 6e3 https://m.edsoo.ru/BDNSGEKP7
COBEPIICHUSI pabOTHI

64 KonBeknus, TermionpoBogHOCTb, U3JIy4CHUE https://m.edsoo.ru/QM4TIETSS
KomnnuectBo TerioTel. TenmmoEMKOCTh TeA.
VY enbHas u MOJIsIpHAs TEIUIOEMKOCTH

65 https://m.edsoo.ru/RQASBF9Q5
BeIlleCTBA. Y IeJIbHAs TEIJI0Ta CTOPaHUs
TOILIHBA
Pacuér xonuuecTBa TENIOTHI ITpU

66 https://m.edsoo.ru/B4NQ2B026
Terioneperaye
[Tonsatue 06 agumabatHoM mporecce. [lepBoiii

67 https://m.eds00.1u/SQXBMXFYN
3aKOH TEPMOJUHAMUKHI
KomnyecTBO TEmIOTH M paboTa KaKk MephbI

68 U3MEHEHUs BHyTpeHHel sneprun T /1 https://m.edsoo.ru/S9W3F1X49
CHUCTEMBI
Brtopoii 3ak0H TepMOJIMHAMUKY AJIs

69 PaBHOBECHBIX M HEPABHOBECHBIX ITPOIECCOB. https://m.edsoo.ru/3BEBSKQS8G
HeoOpaTuMocTs IpUpOTHBIX MPOIIECCOB
[TpuHIMIIBI AEACTBUS TEIJIOBBIX MAIVH.

70 https://m.edsoo.ru/Z25PJPKKU
KIIJT
Maxkcumanbsroe 3Hadenre KIT. I{uxn

71 https://m.edsoo.ru/QATFSEOKO
Kapno

72 Pemtenue 3agau https://m.eds00.ru/0QIVD6XJT
DKOJIOTUYECKHE aCIIEKTHI UCIIOJIb30BaAHUS

73 TEIUIOBLIX ABUTaTeled. TermioBoe https://m.edsoo.ru/ZIFEWQ2SV
3arpsi3HEHUE OKPYXKAIOLIEN CpeIbl

74 Pemrenue 3agau https://m.edsoo.ru/UYVVIT878

75 O00011IeHIE U CUCTEMATHU3AIMs] 3HAHUN 110 https://m.edsoo.ru/A6GUQLW 1EB




teme "Tepmoaunamuka. TerioBbie
MaluuHb!"

76

77

78

79

KonrponsHas pabora o Teme
"Tepmoaunamuka. TenaoBsie MalIMHbL"

[TapooGpa3oBanue U KOHIEHCAITUS.
Hcnapenue u kunenue. Y neiibHas TEIUIOTa
mapooOpa3oBaHus

HackiieHHbIE M HEHACBIIIIEHHBIE Maphl.
KauecTBeHHas 3aBUCUMOCTD IIJIOTHOCTH U
JTABJICHHS HACBIIIIEHHOTO Mapa OT
TEeMIIEPaTyphl, UX HE3aBUCUMOCTb OT 00bEMa
HACBILIEHHOT0 Tlapa. 3aBUCUMOCTh
TeMIepaTypbl KUIICHHS OT IaBJIEHUS B
JKUJIKOCTH

BrnaxaocTs Bo3ayxa. AGCOMIOTHAS U
OTHOCUTEIIbHAS BIIAXKHOCTh

https://m.edsoo.ru/X4AG7PJV]

https://m.edsoo.ru/W4505S1GQ

https://m.edso0.ru/8I0XNZKD1

https://m.eds0o0.ru/QRONGWOZS

80

Pemenue 3agau

https://m.edsoo.ru/PKAPBXZGT

81

82

TBépnoe teno. Kpucrammueckne u
amopdHbIe Tena. AHU30TPOIHS CBOMCTB
KpHUCTAJIJIOB

IInaBnenue u KpucCTajlsin3anus. Y nenpHas
TCIJIOTA IJIaBJICHUA. CY6J'II/IMaI_[I/I$I

https://m.edsoo.ru/YCMZ29JGZ

https://m.edsoo.ru/ WYH1C81KN

83

Hedbopmanu TBEpAOTO Tena. PacTskenue u
cxarue. Casur. Monyine FOHra. Ilpenen
yIpyrux aehopmaruii

https://m.edsoo.ru/96IUIDFRU

84

TennmoBoe pacMpeHue KUIKOCTEN 1
TBép}II)IX TEI. AHFapMOHI/ISM TCIIJIOBBIX
KoJie0aHui 4acTull BEllecTBa

https://m.edsoo.ru/1RI1740Q0N




ITpeoOpa3oBanue sHeprun B (ha30BBIX

85 https://m.edsoo.ru/UUJQYTXYF
nepexoax

86 YpaBHEHHE TEIIOBOTO OamaHca https://m.edso0o.ru/5SCVIKKTMW

87 Pemrenue 3amau https://m.edsoo.ru/2L7HENBQ2
IToBepxHOCTHOE HaTsKeHUe. KanwiispHsle
sABJICHUS. J[aBJIeHHE 110 UICKPUBIICHHON

88 https://m.edsoo.ru/Z9FYINI4U
MMOBEPXHOCTHIO XkuaKocTu. Dopmyra
Jlannaca
O06o01IeHre ¥ cHCTeMaTU3alus 3HaHUH 110

89 Teme "ArperaTHble COCTOSIHUS BEIIECTBA. https://m.edso00.ru/V3TS29GT9
dazoBble nepexo bl
KontponbHas padota nmo teme "ArperaTHbie

90 | https://m.edsoo.ru/BTE57DDIP
coctosiHus BenlecTBa. da3zoBbie nepexoabl
DneKkTpu3aIus Tel U €€ MPOosIBICHUSI.
Dnektpruueckuii 3apsia. [[Ba Buna

91 P pax. A A https://m.edsoo.ru/ESVIQRBVX
3NEKTpUYECKUX 3apsaaoB. [[poBogHuKH,
JTUAJIEKTPUKU U TTOITYIPOBOIHUKHI
DneMEeHTapHBIN SJIEKTPUUECKUM 3apsijl.

92 P P PAA https://m.edsoo.ru/QITV6HK7Q
3aK0OH COXpaHEHUs ANEKTPUIECKOTO 3apsiaa
B3anmoneiicteue 3apsanoB. Toueunbie

93 A A https://m.edsoo.ru/HMSAKQY47
3apsnbl. 3akoH Kynona

94 Pewrenue 3amau https://m.edsoo.ru/XCFAV8SHK
DnekTpuyeckoe nojie. Ero neiicteue Ha

95 https://m.edsoo.ru/EF3CUR72W
AIEKTPUIECKUE 3aPsIIbI
Hanpsk€HHOCTB 3JIEKTPUYECKOTO MOJIS.
[Tpo6uslii 3apsia. JluauM HANPsSKEHHOCTH

96 https://m.edsoo.ru/9KBCOFP9X

AIEKTPUIECKOTO ToJIst. OTHOPOTHOE
AIEKTPUIECKOE TI0JIe




IloTeH1IMAIBHOCTD SJICKTPOCTATHUYICCKOI'O

97 https://m.edsoo.ru/QJ4AHEF4TR
mosisi. Pa3HOCTh MOTEHIIMAIIOB 1 HAIIPSKEHUE
[ToTenuumanpHast SHEPTUs 3apsiia B

98 aieKTpocTaruueckoM mnose. [lorennuan https://m.edsoo.ru/YODNX8N9IZ
3JEKTPOCTATUYECKOTO OIS
CBs13b HANPSDKEHHOCTH TIOJI U PA3HOCTH

99 MOTEHIAI0B JJIA JIEKTPOCTATUYECKOTO https://m.edsoo.ru/3WNQFLP9Y
OISt

100 HpHH“uHH CYHCPHOSHIHN SICKIPHACCRUX https://m.edsoo.ru/WS1GYR4I3
roJjei

101 Pemenue 3agau https://m.eds00.ru/2630Y5063

102 Hoze TORCTHOTO 3ap3a. Hoze pastiomeprio https:/m.edso0.ru/BGX3JCTAQ
3apsOKeHHON cephl
[Tone paBHOMEPHO 3apsHKEHHOTO IO 00BEMY

103 mapa. Ilone paBHOMEpPHO 3apsKEHHON https://m.edsoo.ru/L4L5SW448T
OCCKOHEYHOM IITOCKOCTH

jo4 ~ |IPOBOMMIKI B OJIEKTPOCTATHEECKOM HOME. https://m.edso0.ru/6GVP71B38
VYcnoBue paBHOBECHS 3apsAI0B

105 JAOTEKTPHKH 11 MOTYMPOBOAHMKH B https://m.eds00.ru/3G6DWKG2I
AIEKTPOCTATHUECKOM I10JIE
Kongencarop. DneKTpoéMKOCTh

106 KOHJIEHCATOpa. DIEKTPOEMKOCTb IJIOCKOTO https://m.edsoo.ru/GHLGD83X7
KOHJIEHCAaTopa

107 [TapannensHOE COEMHEHNE KOHIEHCATOPOB https://m.edsoo.ru/60WN27ZDHS
[TocnenoBarenbHOE COETMHEHNE

108 https://m.edsoo.ru/OZ9EPI4LY
KOH/JIEHCAaTOPOB

109 OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa https://m.edsoo.ru/SW376XS21

110 Pemrenue 3anau https://m.edsoo.ru/NLHAFISYY




JIBr>keHUE 3apsKEHHOM YacCTULIBI B

111 https://m.edsoo.ru/9PGVSYIWG
OJIHOPOJIHOM 3JIEKTPUYECKOM T0JIe

112 Pemnrenue 3anau https://m.edsoo.ru/UXITUSMXW
O06001IeHre ¥ cucTeEMaTH3alus 3HaHUH 110

113 " " https://m.edsoo.ru/QCIRPYCGA
Teme "DJIEKTPUUECKOE ToJIe
KonrponsHas pabora o teme

114 " " https://m.edsoo.ru/WRQGZBRF7

DNeKTpUYecKoe moiie

Cuna toka. ITocTogHHbBIH TOK. Y CI0BUS

115 CYLIECTBOBAHUS TOCTOSHHOTO https://m.edsoo.ru/LSLE4KUV5
AIEKTPUIECKOTO TOKA

116 Ucroununku Toka. Hanpsixenue u 3/1C https://m.edsoo.ru/RUFC4YTDO
3axon Oma [1g ygacTKa LENH.

117 YA H https://m.edsoo.ru/64VZXZ2GP
DNEeKTPUUECKOE CONIPOTUBIICHUE
3aBUCHMOCTb CONPOTUBIIEHUS OJHOPOAHOTO

118 MMPOBOJHUKA OT €r0 JJIUHBI U TIOIAIN https://m.edsoo.ru/KE2FEN35X
MOTIEPEYHOTO CEYCHUS
V nenpHOE CONPOTHUBIIEHHE BEIIECTBA.

119 g p B https://m.edsoo.ru/Y4ZTZRZAI
Pemntenue 3agau
[TocnenoBarenvHOE, MapaIeNabHOE,

120 https://m.edsoo.ru/VE37ERCK6
CMENIaHHOE COETMHEHUE TTPOBOIHUKOB
Pacu€r pa3BeTBIEHHBIX MIEKTPUUECKUX

121 . https://m.edsoo.ru/OQH1PIPRF
nenei. [IpaBuna Kupxroda

122 Pemtenue 3agau https://m.edsoo.ru/LXRB618PO
Pabota >nekTpuueckoro Toka. 3akoH

123 https://m.edsoo.ru/PLTTBZGPC
Jxoyna —Jlenua

124 Pemntenue 3agau https://m.edsoo.ru/R6JHOGRY6
MoOmHOCT 2IEKTPUYECKOT0 TOKa. TeruoBast

125 https://m.edsoo.ru/CONEPSIIH

MOIITHOCTD, BEIACIIEMasd Ha PE3UCTOPEC




126 Pemnrenue 3anau 1 https://m.eds00.ru/90KODG7HY
OJ1C 1 BHyTpEeHHEE CONIPOTHUBIICHUE

127 A yIp p 1 https://m.edsoo.ru/MGCEWIVUL
HCTOYHHUKA TOKA
3axon Oma 11 noJIHOH (3aMKHYTOM

128 s . ( yToH) 1 https://m.edsoo.ru/XQP3R9DK4
AIEKTPUICCKOH 1eTTH

129 Pemnrenue 3anau 1 https://m.edsoo.ru/XDAVLS3JL

130 Mo1HOCTh UCTOYHHKA TOKA 1 https://m.edsoo.ru/OWH2Q5JOS

131 Kopotkoe 3ambikanne 1 https://m.edsoo.ru/SWFHKYNVF

132 Konpaencarop B 11enu NOCTOSIHHOT'O TOKa 1

133 Pemenue 3amau 1 https://m.edsoo.ru/52KZZJPDT
Permrennie 3agau mo treMme "IlocTOSHHBIH

134 . " 1 https://m.edsoo.ru/5175121DC
AIEKTPUUYECKUN TOK
Permrennie 3agau mo treMme "IlocTOSHHBIH

135 . 1 https://m.edsoo.ru/DX6SFSQSI
ANEKTPUUECKUN TOK
Pemtenue 3amay mo reme "I1oCTOSTHHBII

136 _ 1 https://m.edsoo.ru/K835ESINT
IIEKTPUIECKUN TOK
O00011IeHNE U CUCTEMATHU3AIMs 3HAHUN 110

137 'I'H . H . " 1 https://m.edsoo.ru/WXUIIRUC5
Teme "TIOCTOSTHHBIN PTIEKTPUIECKUN TOK
KonrponsHasg padora o teme "[1ocTOSTHHBIH

138 P Iv) " 1 https://m.edsoo.ru/7S4PGOQHP
AIEKTPUUECKUIN TOK
DneKkTpruyecKasi MpOBOAUMOCTh Pa3IMUHBIX

139 BEIIECTB. DJICKTPUUECKUI TOK B METaJIJIaX. 1 https://m.edsoo.ru/DV219CC72
CBepXIpOBOIMMOCTH
DNeKTpUUECKUN TOK B pacTBOpax U

140 pacriaBax 3JeKTpouToB. 3akoHbl Dapanest 1 https://m.edsoo.ru/36L9OKOEE
JUTSI DJIEKTPOJTH3a

141 DnekTpuyeckuil Tok B razax. [lnazma 1 https://m.edsoo.ru/MEDWMLCJ6




142

DneKTpUUecKUil TOK B BakyyMe. BakyymHble
PUOOPHI

https://m.edsoo.ru/HNIAJ5B73

143
144

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

[TonynpoBOIHUKOBBIE TPUOOPHI

https://m.edsoo.ru/S6KAVJECB
https://m.edsoo.ru/EKLRQTDAX

145

146

@uU3NYECKUM IPAKTUKYM 110 TEME
"M3mMepeHue Cuilbl TOKA U HANIPSKEHUS B
[ETH TOCTOSTHHOTO TOKA IPH TOMOIIN
aHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIBHBIX
pubopoB" unu "3HaKOMCTBO ¢ IUPPOBOIt
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUUUH MIPU
MTOMOIIY KOMITbIOTEPHBIX JaTYUKOB"

Ou3nyeckuil MPakTUKyM IO TeMe
"N3y4yeHre HepaBHOMEPHOTO IBUKEHUS C
LETIBIO ONPEACIIEHUS] MTHOBEHHOM
ckopoctH"

https://m.edsoo.ru/Y15A50SQV

https://m.edsoo.ru/CN3FHCY83

147

148

149

@uU3NYECKU IPAKTUKYM II0 TEME
"N3mepeHune yCKOpeHHUs IpU
MIPSIMOJIMHEHOM PaBHOYCKOPEHHOM
JBUKEHHUH 10 HAKJIIOHHOMW IUVIOCKOCTH" WIIN
"HccnenoBanue 3aBUCUMOCTH ITyTH OT
BPEMEHH IIPH PAaBHOYCKOPEHHOM JBUKEHUN"

Pu3NYECKUl IPAKTUKYM 110 TEME
"M3MepeHne yCKOpeHHsi CBOOOIHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU30HTAIBHO"

@u3NYECKU NIPAKTUKYM IO TEME

"N3y4yeHne qBUKEHUS TeJa 10 OKPYKHOCTH
C MOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO" Min

https://m.edso00.ru/70Y40Y 610

https://m.edsoo.ru/87JADYSZ2

https://m.edsoo.ru/DY 1D4C16]




"UccnenoBanue 3aBUCUMOCTH MIEpUOJA
oOpallleHus KOHMYEeCKOro MasiTHUKA OT €ro
napameTpoB"

150

151

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue paBHOAECUCTBYIOLIEH CUIIBI TPU
JBMKEHUH OpycKa 10 HaKJIOHHOU
mwrockoctu" uiu "IIpoBepka runoTe3sl o
HE3aBHCUMOCTH BPEMEHU JBI)KEHUS OpycKa
10 HAKJIOHHOM TUIOCKOCTH Ha 3aJJaHHOE
paccTostHue OT ero Macchl”

@uU3NYECKU NPAKTUKYM 110 TEME
"UccaeqoBaHue 3aBUCUMOCTH CHUJI
YOPYrOCTH, BOSHUKAIOIIMUX B IPYKUHE U
PE3MHOBOM 00pa3siie, oT ux aepopmanun"
nnu "M3ydeHne NBUKEHUS CUCTEMBI TEl,
CBSI3aHHBIX HUTBHIO, IEPEKUHYTON Yepe3
JIETKHH OJI0K"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenune kodpduiimenTa TpeHus mno
BEJIMYMHE YTIIOBOr0 KO3 uireHTa
3aBucumocTtd Frp(N)" min "MccnenoBanue
JBUKEHHs OpyCKa 10 HaKJIOHHOM TIOCKOCTH
C mepeMeHHbIM KO3 (HULIUEHTOM TpeHHs"
i "M3ydeHne IBUKEHHS Tpy3a Ha Bajy C
TpeHuem"

https://m.edsoo.ru/ZTOFG6J4U

https://m.edsoo.ru/UL391C4QD

https://m.edsoo.ru/78SPFNYOAZ

153

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccnenoBanue yciaoBU paBHOBECHS
TBEPIIOTO TEJIa, UMEIOIIETO OCh BpaleHus"
win "KoHCTpyrpoBaHue KPOHIITEHHOB U

https://m.edsoo.ru/MIOQT27R6




pacuér cwi ynpyroctu" win "M3yuenue
YCTOMYHMBOCTH TBEPJIOTO TENIA, UMEIOIIETO
Ionaas onops"

154

155

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue ummybca Tejaa 1o TOpPMO3HOMY
nytu" win "M3mepenue cuiibl T4ry,
CKOpPOCTH MOJEIH 3JIEKTPOMOOWIIS U
MOITHOCTU cuJibl TATK" WK "CpaBHEHUE
U3MEHEHHUS UMITyJIbCa TeJla C UMITYJIbCOM
cunbl" uinu "HccnenoBanue coxpaHeHUst
UMITyJIbCa IPU YIIPYTroM B3auMoieicTBun"
win "M3MepeHne KHHETUYECKOM dHeprun
T€ja 10 TOPMO3HOMY ITyTH"

OuznyecKkuil MPakTUKyM 0 TeMe
"N3y4eHne n30TepMHUUECKOT0 IIpoLecca
(peKOMEeHI0BaHO MCTIOIB30BaHUE U(POBOI
naboparopun)" wim "M3ydeHue n30X0pHOTO
nporecca" win "N3yuenue nzodapHOro
niporiecca" uin "[IpoBepka ypaBHeHUs
cOCTOSIHUS"

https://m.edsoo.ru/FZ0CNRGTA

https://m.edso00.ru/T66K4CKZG

156

157

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepeHue yaenbHOM TeIIOEMKOCTU WIIH
"HccnenoBanue nporecca OCTbIBaHUS
Benrectsa" mwin "Mccinenosanue
agnabaTHoro npouecca” win "M3ydenue
B3aMMOCBS3U YHEPTUU MEKMOJIEKYIIPHOTO
B3aUMOJCICTBUS U TEMIIEPATypPbl KUTICHUS
JKUIKOCTEN"

@u3NYECKUl NPAKTUKYM IO TEME

https://m.edsoo.ru/PPBTS0U4D

https://m.edsoo.ru/0ZASPMDQ7




158

"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapeHUs
x)unkocter" win "M3Mepenue yneabHol
TEIUIOTHI IIJ1aBJIeHUs Jpaa" win "M3ydyenue
CBOMCTB HACBHIIIEHHBIX MTAPOB'" WU
"N3mepenue abCOTOTHON BIAKHOCTH
BO3/lyXa U OILIEHKa MacChl [1apoB B
nomemeHun". M3mepenue kodddurmenrta
MMOBEPXHOCTHOT'O HATSKEHUS

du3nuecKuil MPakTUKYM 110 TEMe
"HaOmnroneHue npeBpalieHus SHepruu
3apsHKEHHOT0 KOHJIEHCATOpa B SHEPTHUI0
n3nyyeHus ceeroauona” unu "Nsydyenue
IIPOTEKAHUs TOKA B LIENH, COACPKALIEH
koHaeHcarop" win "Pacnipenenenue
Pa3HOCTH MOTEHIUANIOB (HANPSKEHUs) IPH
IIOCJIEI0BATEIIBHOM COEIUHEHUN
KOHJIEHCATOpOB"

https://m.edsoo.ru/SBPTN1YZU

159

@uU3NYECKU NPAKTUKYM I10 TEME
"HccneqoBaHne CMENTAaHHOIO COEUHEHUS
pesucropoB” niu "M3MepeHue yaeapHoro
CONMPOTHUBIIEHUS TPOBOIHUKOB" UITN
"HccnemoBanue 3aBUCHMOCTH CHIIBI TOKA OT
HaIpsHKEHUS JJ1s1 JIaMITbl HaKaJTuBaHUs "

https://m.edsoo.ru/UAIS3VVKE

160

@u3nYeCKUil NPAKTUKYM IO TEME
"HabGmonenue anektponusa’ uim
"N3mepenue 3apsiaa 0JTHOBAJIEHTHOTO HOHA"
niu "HccmenoBanne 3aBUCMMOCTH
CONPOTHUBIIEHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIBT-

https://m.edsoo.ru/72JJ3YC6L




AMIIEpHOH XapaKTEpUCTUKH auoja"

161

PesepBHriit ypok.O0600meHIEN
CUCTeMaTH3alMsI3HAHUHTIOTeME
"Kunematuka" n "/{lunamuka"

https://m.edsoo.ru/LQO93MS5SQ

162

PesepBHbiit ypok. ['ogoBast KOHTpPOJIbHAS
padora.

https://m.edsoo.ru/S7TCS1UFMI

163

PesepBHeiit ypok. O600ICHHE 1
cucTeMatu3anus 3Hagui mo teMe" CraTtuka
TBEpaOro Tena"

https://m.edsoo.ru/ XVUMKRX6N

164

PesepBusiit ypok. O60011eHNE U
CHUCTEMaTH3alMsl 3HaHUH 110 TeMe'" 3aKOHEI
COXpaHEHHUs B MeXaHuke"

https://m.edsoo.ru/C37TWXULT?2

165

PesepBHelit ypok. O600111eH1E U
Cucremarusanus 3HaHUH 1moteme" OCHOBEI
MOJIEKYJIIPHO KUHETHYECKOU Teopun"

https://m.edsoo.ru/3PBKBKI6D

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTHU3alMs 3HAaHUN 10 TEME
"Tepmonunamuka. TennoBbleMalnHb"

https://m.edsoo.ru/IZZC67VFE1

167

Peseprubiit ypok. O600111eHUE U
CHCTEMAaTU3alMs 3HaHUH 10 TEME
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
®dazoBble epexoIbl"

https://m.edsoo.ru/1 YSH3LOLN

168

Peseprubiit ypok. O60011eHIE U
CUCTEeMAaTH3aIHsl 3HAHUH 110 TeMe
"Onektpuueckoe nose"

https://m.edsoo.ru/URWB5SCULE

169

PesepBHrlit ypok. O6001ICHHE U
cucremMatu3anus 3HAHUI 10 TEME

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




"TIoCTOSIHHBIN 31EKTPUUYECKUI TOK"

170

PeszepBubIil ypok. O60011IcHIE 1
cucTeMaTtu3alus 3Hanui no teme "Toku B
pasnuyYHbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

170

16

https://m.edsoo.ru/WZ02PRIG1




11 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHuss  o0pa3oBaTe/IbHbIE pecypchl
padoThI padoThI

BzaumMoseiicTBre MOCTOSTHHBIX
MarHuTOB U IIPOBOTHUKOB C

1 1 https://m.edsoo.ru/HO5J3PQ24
TOKOM. MarHuTHoe I1oiJie.
['unore3a Amnepa
BekTop MarHuTHON MHAYKIUU.
IIpuHIIMI CYIIEPIIO3UITUN

2 PHHIII CYHEPTO3HL 1 https:/m.edso0.r/0YNNES7SO
MAarHMTHBIX Mojied. Jlnaun
MAarHuTHON MHIYKIIUH
MarauTHO€ 10Jie MPOBOJIHUKA C

3 1 https://m.edsoo.ru/FI0ASACBX
ToKOM. OmBIT DpcTena
Cuna Amriepa, e€ HalmpaBICHUE U

4 P P 1 https://m.edsoo.ru/1JEDFSHEN
MOAYJb

5 Pemnrenue 3anau 1 https://m.edsoo.ru/R8OPKEZP4
[IpumeneHue 3akoHa Amriepa.

6 ONEeKTPOU3MEPUTENBHBIE 1 https://m.edsoo.ru/SA2ACKSRB
npubopsI
Cuna JlopeHua, e€ HanpaBiieHHE
U MOJyJb. JIBUKEeHHE

7 Y {L 1 https://m.edsoo.ru/6MB8YZ8TN
3apsKEHHON YacTHIIBI B
OJIHOPOJIHOM MarHUTHOM I10JI€

8 Pemenne 3anau 1 https://m.edsoo.ru/FWURORSOE

9 Pab6ota cunbl Jlopenna 1 https://m.edsoo.ru/MTHD23745

10 Pemrenue 3amau 1 https://m.edsoo.ru/GH8JAPHBQ




MarauTtHoe 1oJie B BEIL[ECTBE.

11 deppoMarHeTuku, napa- u https://m.edsoo.rt/W7THGQBK70
JamMarHeTUKU
OcHOBHBIE CBOICTBA

12 dbeppomarneTnkoB. [Ipumenenune https://m.edso00.ru/960J4E47D
(dbeppoMarHeTuKoB
Permrenue 3agad mo reme

13 " . https://m.edso0.ru/Q8JGTYNHT

MarnutHoe nosue"

Pemenue 3anay no teme

14 " | https://m.edsoo.ru/MPCUALFIM

MarnuTtHoe 1mosne

SIBneHue IEKTPOMAarHUTHON

15 nHaykiuu. [Totok BekTopa https://m.edsoo.ru/V7BSKAU&9
MarHMuTHON MHTYKIIUU

16 O C unnykuuu https://m.edsoo.ru/STLELGTJZ
3aKOH AJIEKTPOMATHUTHOMN

17 P https://m.edsoo.r/TEOPOGAR3
unaykuun Oapanes
Buxpesoe anekrpudeckoe mnosie.

18 https://m.edsoo.rut/IONVHOINK
Toxu dyko
S/1C nHAYKIMH B IBUKYLIUXCS

19 https://m.edsoo.ru/X00I3RAA1
MIPOBOTHUKAX

20 Pemrenue 3anau https://m.eds00.ru/ZZTUBO2GQ

21 [IpaBuio Jlenna https://m.edsoo.ru/GIRNARYL.9
NunyktuBHocTh. Katymika

22 WHAYKTUBHOCTH B LEIH https://m.edsoo.ru/37WBAJCTF
MIOCTOSIHHOTO TOKa
SBnenue camonH, nun. DJ1C

23 k. 1 https://m.eds00.ru/99CECGMBH
CaMOMHAYKIIUU

24 DHeprusi MarHuTHOTO TOJISt https://m.edsoo.ru/PS4XRHOGS




KaTylIKU C TOKOM.
BHGKTPOMaFHI/ITHOC I10JIE

25

26

Pemenue 3amaq

O0001IeHrEe B CUCTEMATH3aIUs
3HAHWH 10 TEME
"OnexkTpoguHamMuka"

https://m.edsoo.ru/MAWTH1ZS0

https://m.edsoo.ru/WZCM1SBLO

27

KonTponbhas padota no teme
"DnexkTpoguHaMuka"

https://m.edsoo.ru/N9QLKI45Y

28

29

30

31

KonebarensHas cucrema.
CBo0OoHbBIE KOJIEOaHUS.
Iapmonmueckue KoneOaHus

Kunemaruueckoe u
IUHAMUAYECKOE OIUCAHUE
KOJIe0aTENbHBIX ABMKECHUN

DHEpreTU4ecKoe OMUCAHME.
BrIiBoa TMHAMHUYECKOTO
OTMCaHUS TAPMOHHYECKHUX
Koe0aHul U3 UX
JHEPTEeTHIECKOTO U
KHHEMATHYECKOTO OITMUCAHUS

Ammuintyna u ¢a3za xonebaHuit

https://m.eds00.ru/R7D8WGSTQ

https://m.edsoo.ru/G1IUGM9ASP

https://m.edsoo.ru/3A83V2VLE

https://m.edsoo.ru/IRUHIPMT1

32

[Tepuon u yacTora KoJeOaHUH.
[Teproa ManmbIx cBOOOTHBIX
KoJjeOaHui MaTeMaTUYECKOTO
MasTHUKA. [leproa cBoOOTHBIX
KoJeOaHuil MPYKUHHOTO
MasiTHUKa

https://m.edsoo.ru/BUSUSUF04

33

3aTyxaromue KojieOaHusl.

https://m.edsoo.ru/TGTITWAUOQO




BrinyxaeHHbie KojeOaHusl.
Pe3onanc

34
35

ABTOKOJICOaHUSA

Pemrenue 3amau

https://m.edsoo.ru/BW1KOUGVP
https://m.edsoo.ru/XPWCJ9CPJ

36

VYpoxk-koHpepeHuus
"MexaHnueckue KojaeOaHus B
MY3bIKaJIbHBIX HHCTpYMEHTax"

https://m.edsoo.ru/DAYGBRUY]J

37

38

O00011IeHNE U CUCTEMATU3ALIUS
3HAHUH 110 TeMe "MexaHndecKue
KoJieOanusa"

DNeKTpOMarHuTHbIE KOoJeOaHusl.
KonebaTtenbHbIit KOHTYD

https://m.edsoo.ru/SVIMHCH10

https://m.edsoo.ru/HSB2W8APN

39

®opmyna Tomcona. Cs3b
aMIUIUTYABI 3apsaa
KOHJICHCATOpa C aMILIUTYI0H
CHJIBI TOKA B KOJeOaTeTbHOM
KOHTYpe

https://m.edsoo.ru/RHGLVVKQ5

40

3aKOH COXpaHEHUS SHEPTUHU B
AaeaIbHOM KOJIe0aTeEIbHOM
KOHTYpe

https://m.edsoo.ru/MMO1P2WON

41

3aTyxaromue JIeKTPOMarHuTHBIS
KoseOaHus. BeiHyX/1eHHbIE
3J'IeKTpOMaFHI/ITHBIe KOJ'Ie6aHI/I${

https://m.edsoo.ru/4VHII3 UMW

42

43

IIepemenHsbIl TOK. Pezucrop u
KOH/JIEHCATOp B LIENHU
IIEPEMEHHOTO TOKa

KaTymKa WHAYKTUBHOCTHU B LICIIN
NEPEMCHHOT'O TOKA

https://m.eds0o0.ru/OG6JQHTOD

https://m.edsoo.ru/6P4EKO1H7




3axoH OMa 11 2JIeKTpUYECKOU

44 1 https://m.edsoo.ru/P1FZDISQV
LIETIA TTIEPEMEHHOTO TOKA
MOo1mHOCTb IEPEMEHHOT0O TOKA.
45 iﬁ?{g:;if;iliﬂoizc:syIOmee 1 https://m.edsoo.ru/6P4ACXH152
HaNPSDKEHUS
46 Pe3onaHc B ayieKTpUUECKOi 1Ienu 1 https://m.edsoo.ru/AYQWXESRA
47 Permrenue 3amau 1 https://m.eds0o.ru/OCVLSMIOS
WneanbHbIi TpanchopmaTop.
48 Hpomssonetso, nepenaria i . 1 https:/m.edsoo.ru/F142U7UQR
noTpeOIeHne IEKTPUICCKOI
SHEPTUU
DKOJOTHYECKHEe PUCKU TIPU
MIPOU3BOJICTBE IIEKTPOIHEPTHUH.
49 KynbTypa ncnonb3oBanus 1 https://m.edsoo.ru/UYDMIDXZW
3JIEKTPO3HEPTUU B MOBCEIHEBHOM
KU3HU
50 Perrenne 3amau 1 https://m.edsoo.ru/IRS4QM6F2
51 Pemrenue 3amau 1 https://m.edsoo.ru/7UFPFF3KK
O06001IeHre U CUCTEMATU3AIIHS
52 3HaHUH 10 TEME 1 https://m.edsoo.ru/I6YYY79EQ
"JJIeKTpOMarHuTHEIE KoeOanus"
MexaHU4YecKre BOIHBI.
53 XapaKkTepUCTUKU MEXaHUYECKUX 1 https://m.edsoo.ru/O0P6YANBXC
BOJTH
54 CBoiicTBa MEXaHMYECKUX BOJH 1 https://m.eds00.ru/4S5QXKBUX
55 3ByK. XapaKTepUCTUKH 3ByKa 1 https://m.edsoo.ru/UEH3ZVKKV
56 Wudpa3Byk U yIbTpa3ByK. 1 https://m.edsoo.ru/24XDNL1P1




[ITymoBoe 3arpsi3HeHHE
OKPY>KaIOILEH Cpe.bl

57

58

Pemenue 3agau

BHGKTPOMaFHI/ITHBIC BOJIHBI.
I/I3J'IyquI/Ie SJICKTPOMAarduTHBIX
BOJIH

https://m.edsoo.ru/SWQQHEYAJ

https://m.edsoo.ru/EHMGUTOBG

59

DHEprust AIEKTPOMArHUTHBIX
BoJid. CBolicTBa
3JICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/HOOHGO6V 5

60

[IIxana 3;1€eKTPOMarHUTHBIX BOJIH.
[IpuMeHeHne 3eKTPOMarHuTHBIX
BOJIH B TEXHHUKE U OBITY

https://m.edsoo.ru/RZEBKEKVL

61

62

63

[TpuHIKIIBI PaTHOCBS3U U
TeaeBuacHM. Pagmonokanms.
DNEeKTPOMarHuTHOE 3arpsi3sHEHUE
OKpY>Karollen cpeibl
KonTponbHas pabota mo Teme
"KonebaHusa v BOIHBI"

Caert. 3aKOH MPSIMOJIMHENHOTO
pacrpocTpaHeHHs CBETa

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

https://m.edsoo.ru/NJT16HVEI

https://m.edsoo.ru/KSRDTMZWV

64

Pemenue 3aga4 Ha npuMEeHEeHNE
3aKOHA MPSIMOJIMHEHHOTO
pacnpocTpaHEeHHs CBETa

https://m.edsoo.ru/3H2YL4R41

65

66

Ortpaxenue ceera. [lnockoe
3epkao. Cdepruaeckoe 3epKaino
[Ipenomnenue cBera.
AOCOIIOTHBINH U OTHOCUTEIbHBIH
I0Ka3aTelb MPEJIOMIICHHUS.

https://m.edso0o.ru/TIX9ZBOSG

https://m.edsoo.ru/LNCHJ3MOR




[TosiHOE BHYTpEHHEE OTPAXKEHHUE.
[IpenenbHbIiA yroJ MOJIHOTO
BHYTPEHHEI0 OTPaKEHUS

Pemenue 3aga4 Ha npuMEHEHUE

67 3aKOHOB OTPAXXEHUA U https://m.edsoo.ru/C4D3UDGG4
MPEJIOMJIEHUSI CBETA
Xona nydeit B mpusme. Jlucnepcus

68 cBeta. CIIOKHBIN cOCTaB O€IIoro https://m.edsoo.ru/HYZWS631.2
ceera. LlBer
JInn3pl. @OKYyCHOE PaCCTOSTHUE U

69 https://m.edsoo.ru/SXWYEXTXM
ONTHYECKas CUJja JINH3BI
[Toctpoenue n3odpaxeHuii B

70 JINH3aX U UX CUCTEMAX. https://m.edsoo.ru/6SRTDG4V7
VYBenuueHue JTMH3bI
Pemenue 3agau Ha mocTpoeHune

71 M300pakeHUH, MOTYy4aeMbIX C https://m.edsoo.ru/YAGCQPWZX
MMOMOUIBIO JIMH3

72 I'ma3 kak onrnyeckas cucrema https://m.edsoo.ru/OVMKI19EZ
Pemenne 3amau. IIpenenst

73 IIPUMEHUMOCTH I'€OMETPUYECKON https://m.edsoo.ru/OENIDYBRZ
ONTHKHU
CKOpOCTh CBETA U METO/IBI €€

74 https://m.edsoo.ru/UCGBDSEVT
W3MEpPEHUs

75 Hucnepcus ceera https://m.edsoo.ru/1VIJZOF05

76 HNutepdepennius ceeta https://m.edso00.ru/ZQB6756KE
KorepeHTHbIE HCTOYHUKHU.

77 VcaoBus HaOIOneHNs https://m.edsoo.ru/HIXX3P5SWN

MAaKCUMYMOB U MUHUMYMOB




78

Pemenue 3agau

https://m.edsoo.ru/SX9F3FNP3

79 [Ipumenenue untepdepeHun https://m.edsoo.ru/1TISQL6DM

80 Hudpakmus cBeTa https://m.edsoo.ru/KPOD2N63D
JudpakiuonHas pemeTka.

81 VcnoBue HaOIIOAEHNS TIIABHBIX https://m.edsoo.ru/V7S3Y95TQ
MaKCUMYyMOB

82 Permrenue 3amau https://m.edsoo.ru/LI6LZ3AWE
[TonepedyHOCTh CBETOBBIX BOJIH.

83 https://m.edsoo.ru/TWKJKW3NH
[Tonspusanusa ceera

84 Permtenue 3amau https://m.edsoo.ru/766EAF7DL

85 CBeTOBBIE ABIICHHS B IPUPOLE https://m.edsoo.ru/VJWIIR3ES
O0001IeHNE U CUCTEMATH3AIUSA

86 Hvl " " 1 https://m.edsoo.ru/ZQ1JZ7TMYC
3HaHui 1Mo teMe "OnTHka
KontpoasHas padbora no Teme

87 p p https://m.edsoo. st/ WMVMI1ARQU
«OnTtuka»
['panu1bl MPUMEHUMOCTH
KJIaCCUYECKOH MEXaHUKH.

88 https://m.eds0o.ru/GT085PL4Q
3aKOHBI JIEKTPOAMHAMUKH U
MPUHIUIT OTHOCUTEIBHOCTH
[TocTynatel cienuanbHOM TEOPUU

89 https://m.eds00.ru/S5VLSW7WK
OTHOCUTEIBLHOCTH
IIpocTpaHCTBEHHO-BPEMEHHOU
untepBai. [IpeobpazoBanus
Jlopenua. Ycinosue

90 https://m.edsoo.ru/7ZFTXIX84
NpUIMHHOCTH. OTHOCUTENHHOCTD
OJTHOBPEMEHHOCTH. 3aMe/IJICHHE
BPEMEHHU U COKpAIICHUE JTUHBI

91 DHeprusi ¥ UMITYJIbC https://m.edsoo.ru/GPUPD6117




pCHHTHBHCTCKOﬁ qaCTUILbI

CBs3b MaCChI C SHEPTUEH U

92 HMITYJIbCOM PEISATUBUCTCKOU https://m.edsoo.ru/UOC7TGTEMG
YacTULIbI. DHEPT U MOKOs
PaBHOBecHOE TemIoBOE
93 https://m.edsoo.ru/YWVZA9QOH
H3ITyYCHUE
94 3akoH cMelennsa Buna https://m.edsoo.ru/R1JD6DWAM
I'unmoreza M. Ilitanka o kBaHTax.
95 https://m.edsoo.ru/RW82CYU89
DoToHBI
96 DHeprus U UMMIyibC GpoToHa https://m.edsoo.ru/14SLLOJ97
®otorddexr. Onbiter A. T
97 CroneroBa. 3aKOHBI https://m.edsoo.ru/NM4VEIDIM
dororddekra
VYpaBHeHue DitHIITEeHA 151
98 dhotorddekra. "Kpacnas https://m.eds00.ru/DOQYSU4GM
rpanuna” poroapdexra
aBienne ceeta. OnbiTel I1. H.
99 A https://m.edsoo.1u/1746VP412
JleGenena
100 BoJHOBEIE CBOICTBA YaCTHIL https://m.edsoo.:u/UMEW9AOCE
Bomnnsl ne bpoitns. [InnHa BOJIHbI
e bpoiins u pazMepsl o01acTu
101 /e bp p p . https://m.edsoo.ru/MVA3A30ZQ
JIOKAJTU3AIMH JIBIKYIIEHCS
YaCTHULbI
KopnyckynsapHo-BOJIHOBO
102 pHyCKyIAp https://m.edsoo.ru/2XMBTMSAQ
Tyanu3m
ndpaxys JIEKTPOHOB Ha
103 Jlndpaxn p https://m.edsoo.ru/XH242PNOK
KpHUCTaJIIax
104 Crnenuduka u3mMepeHuii B https://m.edsoo.ru/BMLQCWU6S




Mukpomupe. COOTHOLIEHUS
HEOIpeIeTEHHOCTEN
I'eitzenbepra

105
106

Pemenue rpaduyeckux 3amau

Pemenue pacuéTHpIX 3a1a4

https://m.edsoo.ru/D207BTWDJ
https://m.edsoo.ru/ZUBH25VIJV

107

KonrponsHas pabora no remam:
"Ocuorl CTO",
"KopnyckynsipHO-BOJTHOBOM
nyanusm"

https://m.edsoo.ru/U4HQ8CZ90

108

OMBITHI IO UCCIIETIOBAHUIO
cTpoeHus aroMa. [lnanerapnas
Mojiens atoma Pesepdopaa

https://m.edsoo.ru/SMMRTGFK 1

109

110

[Tocrynater bopa

Bunst cnexktpos. CriekTp
YPOBHEU dHEPIUH aTOMa
BOJOpOAA

https://m.edsoo.ru/SWVS5SUNS8J

https://m.edsoo.ru/T6T3FTQ6Y

111

112

113

CrnoHTaHHOE U BBIHYXXICHHOC
H3JTy4CHUC CBCTA

Jlazep

Hyxnonnas monens siapa
I'eiizendepra-MiBanenko. 3apsia u
MaccoBo€ 4ucio siapa. M3oromsl.
PanmoakTHBHOCTB

https://m.edsoo.ru/WIJ95LAOOP

https://m.edsoo.ru/CAG7KBIQ7

https://m.edsoo.ru/JIGIMALCVV

114

3aKoH paJIMOaKTUBHOTO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
pPaZvoOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlozumerpus

https://m.edsoo.ru/SQM2PG4J1




115

116

OHeprus cBA3M HYKJIOHOB B S7pe.
Anepubie cunbl. Jlegexkt Macchb
sanpa. SlnepHsie peakuuu.
SAnepusie peakTopsl. [Ipobiemsr
YIPaBISIEMOT0 TEPMOSIEPHOTO
CHUHTE3a. DKOJIOTHYECKUE
ACIIEKTHI PA3BUTHS SIICPHON
SHEPreTHKU

Mertoab! perucTpanuu u
HCCIIEI0BAHMSI 3JIEMEHTAPHBIX
yactull. DyHaaMeHTaJIbHbIE
B3auMoAeicTBUA. bapnonsl,
ME30HBI U JIETITOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-riatooHHast
MOJIETb aIpOHOB

https://m.edsoo.ru/YOQ4MRH2H

https://m.edsoo.ru/1EJHULHD35

117

®du3uka 3a npeaeaaMu

Crannaptaoit monenu. Témuas

Marepus U TEMHasl YHEPTHUsL. 1
EnuncTBO m3nyeckoil kKapTHHBI

Mupa

https://m.edsoo.ru/A6IWSWE47Z

118

119

120

DTarnbl pa3BUTHUS ACTPOHOMHH.
3HaueHue aCTPOHOMUU

[TpuMeHUMOCTh 3aKOHOB (PU3UKH
IS 00BSICHEHUS TIPUPO/IBI

KOCMHYECKUX 00BEKTOB. MeTObI
ACTPOHOMHUYECKUX UCCIETOBAHMI

COBpeMCHHBIe OIITUYCCKUC
TCJICCKOIIbI, paAUOTCIICCKOIIbI,

https://m.edsoo.ru/KG802NR9U

https://m.edsoo.ru/WIQ1L87R6

https://m.edsoo.ru/KOWWMA4JIE




BHeaTMoc(epHasi aCTpOHOMUS

121

122

123

124

Bun 38é3nnoro He6a. Co3Be3nus,
SIpKUE 3BE3/bI, TUTAHETHI, UX
BUIVMMOE IBUKECHUE

Conueunas cucrema. CoJTHIIE.
ConHeyHast aKTUBHOCTb.
Hctounuk sueprun CoiHiia u
3BE3/1

3BE3/1bl, UX OCHOBHBIE
XapaKkTepucTHku. Jluarpamma
"CreKTpaJbHbINA KJIacc —
CBETUMOCTB"

3Be3bI TIIaBHOH
IOCJIEI0BATENLHOCTH

https://m.edsoo.ru/TNSSKWOTY

https://m.edsoo.ru/UGLWTUXUH

https://m.edsoo.ru/1 XHH46BIR

https://m.edsoo.ru/IF3TMPIO1

125

BnyTtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHbIE MPEACTABICHUS O
MIPOUCXOXACHUN U 3BOJIIOLIUU
ConHua u 3B€311. JTalbl KU3HN
3BE3]

https://m.edsoo.ru/Y3IMIO6ZTY

126

Mneunsiii [1yte — Hama
T'amaxkTuka. THUIEI raJJakTUK.
UeEpHble AbIpHI B pax TAIAKTUK

https://m.edsoo.ru/PHTIFZRQV

127

128

Bcenennas. Pacimpenue
Bcenennoii. 3akon Xa60ma.
Teopus bonpmoro B3peIBa.
PenukToBO€ n3nydeHue

MacmrabHast CTpyKTypa
Bcenennon. MeraranakTuka

https://m.edsoo.ru/UCGDOBD7Y

https://m.edsoo.ru/XTCIKQGX4




129

Hepeménnsie npobdiaembl
aCTPOHOMHHU

https://m.edsoo.ru/WCAIUBA2Q

130

131

132

133

134

@uU3NYECKU IPAKTUKYM 110 TEME
"WccnenoBaHue MarHUTHOTO
I1OJISI IOCTOSIHHBIX MArHUTOB"
mw "HMccnemoBanne CBOMCTB
(dheppoMaraeTukoB" UiIu
"UccneqoBanue AeHCTBUI
MOCTOSIHHOTO MarHuTa Ha PaMKy
¢ TOKoM"

Pu3NYeCKU IPAKTUKYM 110 TEME
"U3mepenue cuibl Amiepa" uiu
"N3yueHne 3aBUCUMOCTH CUJIbI

Awmmepa oT cuiibl TOKa" WK 1
"OnpeneneHnue MarHUTHOM

MHIYKIIMA Ha OCHOBE U3MEPEHUS

cuiibl Ammnepa”

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU" 1
unu "OnpeneneHne HHIYKITUI

BHXPEBOI'0 MarHUTHOTO NOJIA"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBaHue sIBIEHUS

camonHaykiuu" uinu "Coopka 1
MOJIETH 3JIEKTPOMarHUTHOTO

reHeparopa"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3mepenue neproia CBOOOTHBIX

https://m.edsoo.ru/OJIEYJBSH

https://m.edso00.ru/567ERZSQT

https://m.edsoo0.ru/6041UI80D

https://m.edsoo.ru/FNW63917S

https://m.edsoo.ru/GAXGU69KA




KOJIeOaHUN HUTSHOTO U
MPY>KUHHOTO MasiTHUKOB"

135

136

@uU3NYECKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHne SHEPTUH B 1
IIPYKUHHOM MasiTHUKE"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOIro
TOKa 4epe3 MOoCIIe0BaTENbHO
COEIMHEHHBIE KOHAEHCATOP,
KaTyIIKy U pe3ucTop" win
"UccnenoBanue paboThI
HMCTOYHUKOB CBETA B IIETIH
MepeMEeHHOro Toka"

https://m.edsoo.ru/SJ3HWUJFI

https://m.edsoo0.ru/LNOY8SMGT9

137

@uU3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue napameTpos 1
3BYKOBOM BOJIHBI"

https://m.edsoo.ru/7TER2Y2WQ

138

Du3nUeCcKUil IPAKTUKYM I10 TEME
"N3mepenue nokaszatens
MPEJIOMJICHHUS CTeKJIA" WK
"[Tonydyenne n300paxxeHus B
CHCTEME U3 IJIOCKOT0 3epKaja U
JUH3bI"

https://m.edsoo.ru/PSFJZF82U

139

Pu3nYeCKUil NPAKTUKYM IO TEME
"HccaenoBanue 3aBUCUMOCTH

(hOKYCHOTO PAaCCTOSIHUSI OT

BellecTBa (Ha IpUMepe KUIKUX 1
nuH3)" wnn "U3mepenue

(hOKYCHOTO pacCTOSIHHS

paccerBaronIMX JUH3"

https://m.edsoo.ru/Q0Q2UZ8N9




140

Pu3NYECKUN IIPAKTUKYM 110 TEME
"Habmronenue qudpakuum,
HHTEep(hEPEHITNN U TOJIIPU3AIIHT
cBera"

https://m.edsoo.ru/RIEYWY7CM

141

142

143

144

145

@uU3NYECKU IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbca U
SHEPTUU PEIATUBUCTCKUX YACTHII
(o dororpadusam TpexoB
3apsKEHHBIX YACTHIL B
MarHuTHOM ToJie)"

@uU3NYECKU NPAKTUKYM 110 TEME
"U3mepenue nocrosinHon [lnanka
Ha OCHOBE MCCJIEJOBAHUSA
dhoTodrddexra" nam
"UccnenoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOJIUO/ OT
HanpspkeHus"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
pa3peKEHHOT0 aTOMapHOI0
BOJIOpOJA U U3MEpPEHUE
noctostHHOW Punbepra"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"UccnenoBanue painoakKTUBHOTO
(doHa ¢ UCTIONTE30BaHNEM
nosznMerpa ninm "M3ydenue
IIOTJIOIIEHUS OeTa-4acTHI]
ammoMuHuEM"

@u3NYECKU NPAKTUKYM 110 TEME

https://m.edsoo.ru/OTLRWY3PW

https://m.edsoo.ru/Y34AXQNLN

https://m.edsoo.ru/8PYJEZYBO

https://m.edsoo.ru/C3HI5SS5E4

https://m.edsoo.ru/PR4K00VZY




"HaOmroaenust 3BE31HOr0 HeOa
HEBOOPYKEHHBIM TJIa30M C
HCIIO0JIb30BAaHUEM KOMITBLIOTEPHBIX
MIPUJIOKEHUHN JISl OTIPEICIICHHS
MOJIOYKEHHUS HEOSCHBIX 00BHEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHEIC
co3Be3usi CeBepHOro
MOJIyLLIApUsl U ApKU€ 3BE3AbI" NN
"HaOmonenus B Teneckor JIyHbI,
IIJIAHET, TYMAHHOCTEH U
3BE3QHBIX CKOILJIEHUN"

146

O00011IeHrE U CHCTEMATH3ALIHS
3HaHuil. Pone Gpusuky u
ACTPOHOMHUHU B S3KOHOMHUYECKOI,
TEXHOJIOTHYECKOM, COLIMAIbHON 1
ATUYECKOH cdepax AesaTeIbHOCTH
YyeJIOBeKa

https://m.edsoo.ru/XABKPSEJ3

147

O060011eHne U cucTeMaTU3alus
3HaHUU. Ponib u MecTo Gpu3uku u
aCTPOHOMHUU B COBPEMEHHOU
Hay4YHOH KapTHUHE MUpPa

https://m.edsoo.ru/G145HQT3W

148

O0600611eHre U cucTeMaTH3alus
3HaHui. Ponb ¢usnueckoit
Teopuu B HGOPMUPOBAHUH
MpeJCTaBICHUN 0 (PU3NUYECKOM
KapTUHE MHUpa, MECTO
¢u3nvecKkoil KapTUHBI MHUpa B
o011IeM psiy COBpEMEHHBIX
€CTECTBEHHO-HAYYHBIX

https://m.edso0o.ru/AOX66XKGX




MPEJCTABICHUI O IPUPOJIE

149

150

O06001IeHrEe U cCUCTEMAaTU3 AU
3ganui mo reme "Kunemaruka"

O0001IeHrEe U cUCTEMaTU3 AU
3gagui o treMe "Kunematuka"

https://m.edsoo.ru/34RK44YVZ

https://m.edsoo0.ru/EOD18QXGW

151

O06o001IeHre U cHCTeMaTH3aIus
3HaHu# no teme "J{uHamuka"

https://m.edsoo.ru/VTQF4UOXU

152

153

154

O00011IeHNE U CUCTEMATU3AIUS
3gaHui mo teme "Craruka
TBeporo Tena"

O00011IeHIE U CUCTEMATU3AIUS
3HaHUHU 110 TeMe "3aKOHEI
COXpaHEHUs B MeXaHUKe"

O06o001IeHe B CUCTEMaTH3 A
3HaHui# 1Mo TeMe "OCHOBEI
MOJIEKYJIIPHO-KHHETUYECKOU
Teopun"

https://m.edsoo.ru/ASCPSEJHX

https://m.edsoo.ru/7A6P6FWC2

https://m.edsoo.ru/JRCSWNXDH

155

O06o001IeHe u CUCTEMaTH3aIus
3HAHUH 110 TEME
"Tepmonnnamuka. TeniaoBsie
MaIInHbI"

https://m.edsoo.ru/10P456WO8

156

O0600611eHre U cucTeMaTH3alus
3HaHU# no TeMe "ArperaTHsle
cocTosiHuA BemecTBa. Pa3oBble
nepexopl"

https://m.edsoo.ru/VOTG69RUR

157

O000I11IeHNE U CUCTEMATHU3aIHS
3HaHUH M0 TeMe "DIEeKTPUIECKOoe
moJjie"

https://m.edsoo.ru/76PSKZV5A




158

O00011IeHIE U CUCTEMATH3ALIIS
3gagui mo teMe "TlocTosHHbII
AJIEKTPUYECKUM TOK"

https://m.edsoo.ru/S6VR2HMRJ

159

O00011IeHIE U CUCTEMATHU3ALIMS
3gaHui 1mo reme "Toku B
pasauyYHbIX cpenax”

https://m.edsoo.ru/ESIK18H3F

160

161

162

O06001IeHre U cUCTEMaTU3 AU
3HAHUM 110 TeMe "MaraurtHoe
mmone"

PesepBHrlit ypok. O600611eHNE U
cHCTeMAaTH3alus 3HaHUH 10 TEME
"DJIeKTpOMarHuTHas UHIyKIus"

PesepBHrlit ypok. O60011eHNE U
CHCTEMAaTH3alMs 3HAHUI 110 TEME
"MexaHnnyeckue Koaeoanusa"

https://m.edsoo.ru/30X0OJJYUH

https://m.edsoo.ru/LUNKZILUR7

https://m.edsoo.ru/3F07MLKSL

163

PesepBubIiil ypok. O6006111eHIE 1
CUCTEeMaTH3alus 3HaHUH 110 TeMe
"DneKTpoMarHuTHbIEe Kosebanus"

https://m.edsoo.ru/EM1LEP76S

164

Pesepubriil ypok. O6006111eHIE 1
CUCTEeMaTH3alys 3HaHUH 110 TeMe
"MexaHu4eCcKue 1
3JIEKTPOMAarHUTHHIE BOJIHBI"

https://m.edsoo.ru/JDEW35XXF

165

166

PesepBHelit ypok. O6001ICHNE 1
CHCTEMaTHU3alns 3HAHHI 110 TeMe
"OnTuka"

PesepBHrlIit ypok. O6001ICHNE 1

CUCTEMATHU3AlN 3HAHUN 10 TEME
"OcuoBel CTO"

https://m.edsoo.ru/WILMATIT6

https://m.edsoo.ru/NB6V3ZB81




167

PesepBHsiit ypok. O600ICHHE 1
cUcTeMaTu3alus 3HaHU 10 TeMe
"KopryckynsipHO-BOJTHOBO#
nyamusm"”

https://m.edsoo.ru/3G6FJ3FEN

168

PesepsHbliil ypok. UTorosas
KOHTpPOJIbHAasA padoTa.

https://m.edsoo.ru/HGF8GQS8AS

169

PesepBHeiit ypok. O600IICHHE 1
CHCTEMAaTU3alMs 3HAHUH 10 TEME
"®u3uKa aTOMHOTO SApa U
3JIEMEHTAPHBIX YaCTHUIl"

https://m.edsoo.ru/3ARSUU1P8G

170

PesepBHeIit ypok.O0600mIeHNE T
CucreMaTu3aius 3HaHUH TI0 TeMe
"DnemMeHTHl acTpopu3UK"

https://m.edsoo.ru/GOQDTDSIRQ

OBILIEEKOJIMYECTBOYACOBIIO
[TPOT'PAMME

170

16







IPOBEPSIEMBIE TPEFOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI10 KJIACC

Kon
MpPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOMN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TpaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIECINICH:
MaTepHraibHasi TOUKa, MHEPIHaIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN JIEKTPUUYECKUM 3apsi — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

Pacrnio3naBath pu3ndeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYJISIPHO-KUHETUUECKONH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: pPABHOMEPHOE U PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JIBUKCHHE, CBOOOIHOE TAaJeHHE TeN, MABIKEHHE II0
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpOoyHOBCKOE
JBYDKEHUE, CTPOEHHUE XKHUJIKOCTEH U TBEPABIX Tel, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJICHCAlLlKs, IUIABJICHUE, KPUCTAJUIN3ALMsl, KUIIEHUE, BIaXKHOCTh BO3/lyXa,
MOBBILICHHE JIaBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICVICTBUE 3apsI0B

OnuceiBaTh MEXaHMUYECKOE JBMXKEHUE, UCIIONb3YsI (PU3NUYECKUE BEITHMUUHBI:
KOOPJIMHATA, MYTh, IIEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ TEJla, KUHETUYECKas DJHEprus, IOTCHUUalIbHAsA JHEPIHs,
MexaHuuyeckas paboTa, MeXaHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MPAaBWIBHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCHOJIb3YEMbIX BEIWYHMH, HX
0003Ha4YeHHs] U EIUHUIBI, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLINE JIAHHYIO
(bU3MUECKyI0 BETUUUHY C IPYTUMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHBbIE TEIJIOBbIE CBOMCTBA TEJl M TEIUIOBbIE SIBJICHUS,
UCIONB3YS (PM3MUECKHUE BETMUMHBIL: JaBJIEHUE Ta3a, TeMIepaTrypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOT0 JIBUKECHUS MOJIEKYIL,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHS JHEprusi, pabora raza, KOX(QQHUIMEHT MOJE3HOrO JEHCTBUS
TEIUIOBOTO JABHUraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI UCHOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHMS U €AMHHUIIbI, HAXOIUTh
(dbopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnucelBaThb  M3YYEHHBIE  JJIEKTPUYECKME  CBOWCTBAa  BEIIECTBA U
AIIEKTPUYECKHUE SIBICHUS (TIPOLECCHI), UCHOIb3Yd (PU3MUECKUE BEIUUYMHBI:




10.7

ANEKTPUYECKUN 3apsill, DJEKTPUUYECKOE TMOoJie, HANpsHKEHHOCTh OIS,
MOTEHIIKAN, Pa3HOCTh MOTEHIIMANIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nYeCKUil CMBICIT HCTIONIb3YEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DPOpPMYJIbI, CBS3BIBAIOIIME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMU BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHEe
3aKOHbl M MPUHIUIIBI: 3aKOH BceMupHoro tsrorenusi, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEPruH, 3aKOH COXpaHEHHS
UMITyJIbCa, MPUHLUI  CYNEPHO3UIMH CHJI, TMPUHIUI PABHOIPABHSI
WHEPLUUATIBHBIX CUCTEM OTCYETa; MOJEKYISIPHO-KMHETUUYECKYIO TEOPHIO
CTPOCHHS BEIIECTBA, IA30BbIE 3aKOHbI, CBA3b CPEIHEH KUHETHYECKON
OHEPTUU TEIUIOBOTO JBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoHu,
NEpBBIH 3aKOH TEPMOJUMHAMHUKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsina, 3akoH KysnoHa; mpu 3TOM pa3nuyarh CIOBECHYIO (hOpMyIHpOBKY
3aKOHAa, €r0 MaTEMaTHYeCKOE BBIPAKEHUE M YCIOBHS (TpaHUIBI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallUMH, HpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCIOBUS MX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCoOB C UCIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX I/ISMepeHHfI; IIpu 5TOM
dbopmynupoBath podiemMy (3a7ady) U THUIOTE3y YY4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TIPOBOJIUTE OIIBIT
1 (GOpPMYJIMPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMblE M KOCBEHHbIE M3MepeHHs (PM3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO M3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCUMOCTH  MEXIy (PU3NYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAaHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pPe3ylbTaThl  MOJYyYEHHOW  3aBUCHUMOCTHU
(GU3MYECKUX BEIUYMH B BHJE TAaOMUIl W TpaduKOB, JI€JIaTh BBIBOJIBI I10
pe3ynbpTaTaM UCCIIeIOBaHUS

Cobmo1aTh mpaBmiia 0€30MacHOTO TPyAa Py MPOBEISHUN UCCICTOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENTFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHble 3amauu C SIBHO 3a/JIaHHOM (PU3WYECKOW MOJENBIO,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITB; HA OCHOBE aHAN3a YCIOBHS
3aJaui BBIOUPATh (PU3UYECKYI0 MOJAEIb, BBIICTATh (PU3HMUECKUE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH PAcuéThl U
OIICHUBATH PEATHHOCTh MOJTYYEHHOTO 3HAUYCHUS (PU3HUECKOM BEIIMUYNHBI

Pemarp KaueCTBEHHBIC 3a/1a4u: BBICTPaUBaTh JIOTUYECKHU
HEMPOTHUBOPEUYUBYIO IIETIOYKY pACCYXKICHHH C ONmOpod Ha HM3y4YCHHbIE




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  IpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHbIE
UHPOPMALIMOHHBIE  TEXHOJOTMM Ui TOHMCKA, CTPYKTYPHUPOBaHUS,
UHTEpPIIpETAllMM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLUK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMYIO HH(POPMAIHIIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/1a POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIIECCOB OKPYXKAIOMIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s obOecrieueHrss 0€301ACHOCTH TIpH  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKUMHU YCTPOMCTBaMU, JUISI COXPAHEHUS 3J0POBbSI M COOJIOJACHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpere

PaGorath B rpymme C BBIIOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KaXKIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B PA3BUTHUH COBPEMEHHON TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

YuuThIBaTh TPAHUIBI TNPUMEHEHHS] HW3YYEHHBIX (U3UYECKUX MOJIENeH:
TOYEYHBIN DJIEKTPUYECKUN 3apsj, SAepHas MOJIeNb aToMa, HYKJIOHHAas
MOJIeJIb aTOMHOTO SI/Ipa MPHU PEIICHUH (PU3NUECKHUX 3a/1a4

11.3

Pacnio3naBath (uznueckue sBaeHUs (MpoLecchl) U OOBICHATh UX Ha OCHOBE
3aKOHOB 9JICKTPOJMHAMUKH W KBAaHTOBOH (U3WKHU: 3JIEKTpUYeCcKas
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHUK C TOKOM U JBHXKYINUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NpSIMOJIMHEITHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpeNOMIIeHHne, WHTepdepeHIus,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHS CBETa, (POTOIIEKTPHUESCKUN
s dekt (porodddexT), cBeTOBOE AaBI€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aroMa  BOJOpOJA,  €CTeCTBEHHAas W HCKYCCTBEHHas




pPaarnoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh Ppa3IMYHBIX Cpel) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYUHBI: YIEKTPUUECKUH 3apsij, CUJIA TOKA, dJICKTPUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh moreHnmanos, JJC, pabora
TOKa, MHIAYKIMS MarHuTHOro 1mojis, cuina Awmmepa, cwia JlopeHna,
MHIYKTUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MAarHUTHOTO IOJIEH,
HEepUoJl U 4acToTa KOJIeOaHUH B KosieOaTelbHOM KOHTYpeE, 3aps] U Cuila
TOKa B IpOLlECCEe TapMOHMYECKMX 3JEKTPOMArHUTHBIX KoseOaHuH,
(doKycHOE paccTOSIHME€ M ONTHYECKas CHJa JIMH3BI, TPH OMHCAHUH
NPaBWIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIONB3YEMBIX BEIWYHH, WX
0003HAUEHHsI W EIWHHIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YEHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
(du3HYecKre BETUYNHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrusi M HMITYyJIbC (POTOHA, MEpPHOA IMOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHWUU TMPABWIBHO TPaKTOBATh
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIINE JTAaHHYIO (DU3MYECKYI0 BEIUYHUHY C
JIPYTMMH BETUYMHAMU, BBIUUCIISITH 3HaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanu3upoBaTh pU3NUECKHE MPOLECCH] U ABJIEHUS, UCIIONB3Ys (PU3HUECKHE
3aKOHBl M TPUHLUIBLI: 3akoH OMa, 3aKOHBI IOCJIEI0BaTEeIbHOTO U
NapajyIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbI OTPAKEHUS CBETA, 3aKOHBI IIPEJIOMIICHUS CBETA, YPABHEHHUE
OnHmTeiiHa 118 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMs] MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajgnOaKTHUBHOIO
pacnaza; mpu 3TOM pas3InyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCcKoe  BbIpaXX€HHWE M ycjoBHsl  (TpaHMIbl,  o01acTH)
MPUMEHUMOCTH

Omnpenensarb HampaBiI€HUE BEKTOpa HUHAYKIMM MAarHUTHOTO  TOJsS
MTPOBOJIHUKA C TOKOM, CHJII AMriepa u cuibl JlopeHiia

Ctpouth M OMUCHIBaTH H300pakeHHE, CO37aBaEMOE IJIOCKHM 3€pPKajoM,
TOHKOM JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MponeCcCOB C UCIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX I/ISMepeHHI;'I; IIpu 5TOM
dbopmynupoBath IpodieMy (3a1ady) ¥ THIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEAJI0KEHHOTO 000pYyI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiiecTBisITh MpsiMble M KOCBEHHBIE HM3MEpPEHUS (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpPATh ONTHMAJIbHBIA CHOCOO HM3MEpEHHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCUMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
NPSAMBIX U3MEPEHUH; PU 3TOM KOHCTPYHPOBATH YCTAaHOBKY, (DMKCHPOBAThH
pe3yabTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIuI U TPaQUKOB, AETATh BBHIBOABI 110 Pe3yJIbTaTaM UCCIIEIOBaHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEpUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW W
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u
1abopaTopHOTro 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (U3UYECKON MOJIETbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3aJaui BBIOUPATh (PU3UYECKYI0 MOJEINb, BBICIATh (DU3HUECKUE BETUYHHBI
U (QopMyIBl, HEOOXOAWMBIE JUIsi €€ pEeHmIeHHsS, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTb MOJTYYEHHOTO 3HAUCHHS (PU3HMUECKOM BEIIMUYMUHBI

Pematsn Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIMIPOTUBOPCUUBYHO ILICIIOYKY paccy;xneHHﬁ C OHOpOﬁ Ha H3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHUA

Hcnonp3oBaTh  HpU  peUIeHHWH  y4eOHBIX  33Jad  COBPEMEHHBIE
WH(OPMALIMOHHBIE  TEXHOJOTHUH  JUIsi  TIOMCKA, CTPYKTYpHUpPOBaHUS,
UHTEPIPETAllMM U TPEACTAaBICHUS Yy4eOHOW U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TOJXYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
aHAJIM3UPOBATH MOIYHaeMyr0 HH(GOPMAITHIO

OOBSCHATh TPUHIMIBI JEHCTBUS MAalIWH, NPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB; pa3nuyaTh yCIOBHS UX 0€30MacHOr0 HCMIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[TpuBOIUTE PUMEPHI BKIIA/1a POCCUNUCKUX U 3apYOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIET0 MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN KM3HU
uist  obecrieyeHust Oe3omacHOCTH TpU  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBSI M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpene

11.19

PaGorate B rpymme C BBIMOJHEHHEM PA3UYHBIX COIMATBHBIX POJICH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAIMOHATBHO PACHpeNeaTh 00S3aHHOCTH U
IIaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro MW3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TPOOIeMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon Koa nmpoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O I[TIO3HAHU A

®uszuka — Hayka o mnpupone. Hayunsle MeTonbl
11 IIO3HAHMS OKpYyXkarouero Mupa. Pons skcriepuMenra
' U TEOpUHM B IIpollecce IO3HAHUSA IPUPOABIL.

DKCrepuMeHT B pu3uke

MopenupoBanue ¢usznyeckux  SIBICHUHN u
npoueccoB. Hayunble rumnoressl. Pusuueckue
3aKOHBI M TEOpUU. ['paHMLIBI IPUMEHUMOCTH

1.2 ¢u3nueckux 3akoHOB. [IpUHIMII COOTBETCTBHSL.
Ponre u Mecro ¢usuku B opMupoBaHUH
COBPEMEHHOM  Hay4yHOHl  KapTMHbI  MHUpa, B
HPAaKTUYECKOH J1eATEIbHOCTH JIF0eH

MEXAHHUKA

KMHEMATHUKA

MexaHndeckoe — JBHM)KCHHE. OTHOCHTENBLHOCTD
2.1.1 MexaHuueckoro gBmkeHus. CHcreMa OTCUYETA.
Tpaexropus

[lepemenienne, CckopocTb (CpeAHsisi  CKOPOCTb,
212 MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHalIbHOM
o TOYKH, UX MPOEKIUU HA OCH CHUCTEMBbI KOOPJIMHAT.

CrnosxeHue nepeMeIeHni 1 CI0)KEHNE CKOPOCTEN

2.1

PaBHOMEPHOE M PaBHOYCKOPEHHOE NPIMOIMHEHHOE
513 nBrokeHue. ['padMKu  3aBHCHMMOCTH  KOOPJMHAT,
o CKOPOCTH, YCKOPEHHs, IyTH U IEPEMEIICHHs

MaTepHaHLHOﬁ TOYKHU OT BPECMCHU

CBoOoaHoe magieHre. Y CKopeHue cBOOOHOTO
nageHus

KpuBonnneiinoe JIBUYKEHUE. PaBrOMepHOE
215 JBUKCHHE MAaTEPUAIIBHOM TOYKU I10 OKPYKHOCTH.
o VYrioBast CKOpOCTb, JUHENHAs CKOPOCTh. llepuon u

qactoTa. LIeHTpocTpeMuTenbHOe YCKOpEHUE

216 TexHuueckue YCTPOﬁCTBaI CIINAOMCTpP, ABUKCHUC
o CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCAaAYn

217 [IpakTueckue paboTel. M3mepeHne MIHOBEHHOI
o ckopocTH. HMccnenoBaHne COOTHOIIEHUS MEXIY




2.2

2.3

MyTSAMH, PO ICHHBIMU TEJIOM 3a
HOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaIbHOM
CKOPOCTBIO, PaBHOH Hynro. V3ydyeHue aBHMIKEHHS
apuKa B BS3KOW XHIKOCTU. V3yueHne ABMKEHHS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

JUHAMUKA

2.2.1

222

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. IHepiuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiuu Cuil

223

Bropoii 3akoH HproTOHA [1U11 MaTEpUAIBHON TOYKU B
uHepuuanbHoi cucteme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepHaIbHBIX TOUEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMHuueckast CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUs
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUSI IPU TBH)KCHUH TeJa
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOTO TeTa

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpAIlCHHUS.
[1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEA B
nUCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka 10 HAaKJIOHHOM IUIOCKOCTH MO AeHCTBHEM
HECKOJIBKUX CHiI. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAOIUX B JaehopMupyeMoit
NPYXKUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN PaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

3AKOHBI COXPAHEHUA B MEXAHUKE

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIysbC cuiibl U U3MEHEHUE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MCO. PeaktuBHoe
JIBUKECHHE

Pabora cuitel




234

MoIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunetnueckass d3Heprusi MarepUaibHOH  TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennuanpHas >Heprus. [loTreHnManbHas SHEPruUs
YIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas 3HEprus Teja BOJMU3U MOBEPXHOCTH
Seman

IloTennmanbHbIe 1 HENOTCHIMAIBbHEBIC CHIIBI. CBSA3b
pa6OTBI HCIMOTCHLIUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHUYeCKOM OHEpIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

TexHuueckue  yCcTpOMCTBA:  IBU)KCHHME  PakKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPrUU Tela

3 MOJIEKVYJISIPHAS ®U3UKA U TEPMOAMHAMUKA
OCHOBbI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MTOJIOYKEHUS MOJIEKYJISIPHO-

311 KMHETUYECKOW Teopuu. bpoyHOBCKOE aBUXKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCcTHL| BELIECTBA
Mopenu cTpoeHus Tra3oB, XKUIAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
JTUX MOJEEeN

313 Macca MOJIEKYJL. KonnuectBo BEIIECTBA.
[TocrosinHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Monens uaeanpHoro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJIIPHO-KMHETUYECKOW TEOPUU HJIEAIBHOIO
rasa
AOcomroTHass TeMmmeparypa Kak Mepa CpeaHeu

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOIO  JIBHIKECHUS
yactul rasa. [lIxkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I'azoBbIe 3ak0HBI. M301poLiecchl B HaeanbHOM Ias3e ¢

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETp, OapoMeTp

[TpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJaccHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpaMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

3.2.1

322

Tepmonunamudeckas cHUCTEMA. Bnaytpennss
SHEPIUs TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MeHEeHU S

KomnyecTBO TEmiaoTel H pa60Ta. BHYTpeHHHH
OHCPIrusa OJHOATOMHOI'O HACAJIBHOI'O I'a3a

323

33791831 TEIUIONEpEIavun: TETJIONPOBOJHOCTb,
KOHBEKUMA, UW3JIy4YyeHHue. TertoéMKOCTh — Telna.
ViaeapHas  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbii 3ak0H TepMoaMHAMHUKU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K HM30IPOLECCaM.
['paduueckas uHTEpIIpEeTaIys paboTHI ra3a

3.2.5

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JNIEUCTBUS
TEIJIOBbIX MamuH. [IpeoOpazoBanusi >HEpruu B
TeIIOBbIX MamuHax. Koadduiuent mone3noro
nevictus (nanee — KI1/1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTuMocTh
IIPOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TEIIJIOIHEPTETHKH

TexHHuecKue yCTpOiCTBa: IBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. M3mepenue ynenbHON
TEIJIOEMKOCTH

33

AT'PET'ATHBIE COCTOAHNW A BEILIECBA. ®A30BBIE ITEPEXO/1bI

3.3.1

332

Hap006pa3OBaHHe N KOHACHCaAlMA. I/IcnapeHHe )51
KUIEHuEe. YIelbHas TeIlIoTa Hap006pa3OBaHI/I}I.
3aBHCHMOCTD TCMIICPATYPhI KUIICHHUA OT OJABJICHUA

AOCONIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3]TyXa.
Haceliennslii nap

3.33

334

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTaLIoB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl

[ImaBienne M KpucTauM3anus. Y AeiabHasl TEIIoTa




riaBneHus. Cydomumanus

3.35 VYpaBHeHHE TEIIOBOTO OajaHca
TexHuueckue YCTPOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUU MOTYyUCHHS
o COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEpPHAaJIOB, U HAHOTEXHOJIOTUU
337 IIpakTnueckue paboTel. HM3mepeHue BIaXKHOCTH
o BO31yXa
4 OJIEKTPOIMHAMUKA
DJIEKTPOCTATHUKA
411 DneKkTpu3anus Tell. JJIeKTpUYecKuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsII0B
4.1.2 [IpoBOIHUKY, AUBIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3aumopgeiictBue 3apsaaoB. 3akoH Kynona
DneKTpuuecKoe ToJie. Hamnpsoxénnocts
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JluHny HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabota CUI 3IEKTPOCTATUUECKOTO TOJISL.
o IMorennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOIHUKM ¥  JOUANEKTPUKA B TMOCTOSSHHOM
4.1.7 ANEKTPUUYECKOM noJe. Husnexrpuueckas
MIPOHUIIAEMOCTD
OnexTpoémkocTs. KoHaeHcaTop. OJIEKTpOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTOo
KOHJIEHCAaTOpa
TexHuueckue YCTpOMCTBA: AIEKTPOCKOII,
419 AIIEKTPOMETP, AIEKTPOCTaTUUECKAast 3aIuTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
41.10 [IpakTrueckue paboTHL. N3mepenune
o 3IIEKTPOEMKOCTH KOHIEHCATOpa
IOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MTOCTOSIHHOTO
4.2.1 ANEeKTpUYecKoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 ITocTostHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma y1s ydacTka nenu
493 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VY enbHOE
o COIPOTHBJIEHHE BELIECTBA
424 [TocnenoBarenbHOE, NapalieNIbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wm
BHYTPCHHEE CONPOTUBJICHUE MCTOYHUKA TOKA.
3aKoH Oma IIOJIHOM (3aMKHYTOH)
anieKTpruecKoi 1iernu. KopoTkoe 3aMbIkaHue

4.2.8

429

4.2.10

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh
OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

[TomynpoBonuukn. CoOOCTBEHHAasET W MpPUMECHAs

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBoiicTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4.2.11

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B 3JIEKTPOJINTAX.
DIEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

DJieKTpudeckuil TOK B Tra3ax. CaMOCTOSITEIbHBIA U
HECAMOCTOSITENIBHBIA  pa3psa. Pasznuynbple  TUIBI
CaMOCTOATENBHOTO pa3psana. Monuus. [1nazma

TexHuuecKknue ycTpoNCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpEBATEIIbHbBIE
OpuOOpBl,  3JIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
TEPMOMETP CONPOTUBJICHUS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM MO/, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEIMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUS. Habmronenune
AIIEKTPOIN3A

11 KUIACC

Kon
pa3aena
4

Koanposepsiemoro

3JIEMEHTA

IIpoBepsiemble 3JIeMEHTBI COIEP:KAHUS

OJIEKTPOAMMHAMUKA

4.3

MATHUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIWA

43.1

IlocTossHHEIE MAarHuThbl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuTOB

MaruutHoe noje. BekTop MarHUTHOM WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM MarHUTHOU

4.32 uHIyKIud. KapTuHa JTHHWE MAarHATHOM MHIYKIMA
I10JIs1 IOCTOSIHHBIX MarHUTOB
MarnutHoe noje npoBoJHHMKa ¢ TokoM. KapTtuna
JUHUN MO JUIMHHOTO HPSMOro NPOBOJHHMKA U
433 3aMKHYTOT'O0 KOJIbIIEBOTO IPOBOJHUKA, KAaTYLIKU C
TokoM. OmeiT  Opcrena.  BzaumoneiictBue
IIPOBOJHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, €€ MoIayiabp M HallpaBJICHHUE.
435 JBr>keHue 3apspKeHHOM 4YacTHIl B OJHOPOJIHOM
MarHuTHoOM nose. Pabota cuiel Jlopenua
4.3.6 SIBneHue 31eKTPOMAarHUTHON UHTYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
438 OJC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOM
e uaayknud Papajest
Buxpesoe anexrpuueckoe nose. 3C nuHAyKINHN B
4.3.9 IIPOBOJAHMKE, JBWXKYIIEMCS IOCTYHaTelbHO B
OJIHOPOJAHOM MAarHUTHOM I10JI€
4.3.10 IIpaBuio Jlenna
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. D/C
o CaMOMHYKIIUU
4.3.12 OHeprus MarHUTHOTO MOJIS KaTYIIKU C TOKOM
4.3.13 DIIeKTPOMarHUTHOE TOJIe
TexHUuecKue ycTpoHCTBaA: MOCTOSHHBIE MarHUTHI,
4.3.14 AJIEKTPOMArHUTHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTApHBIX YaCTHIl, UHAYKIIMOHHAS MeYb
[Tpaktuyeckue pabGoThl. M3ydeHne MarHuTHOTO
10JIs1 KaTyIlIKu ¢ TokoM. MccnenoBanue aencTBus
4.3.15 IIOCTOSIHHOT'O MarHuTa Ha paMKy C TOKOM.

Hccnenosanne SIBIICHHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHU A U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
Konebarenbnas cucrema. CBOOOIHBIE KOICOAHMS.
51 5.1.1 ['apmonmnueckue konebanus. Ilepuon, wyacroTa,
' amMIuInTya U dasza KoyeOaHui
5.1.2 IIpy>xuHHBIN MagsTHUK. MaTeMaTU4eCKUN MasTHUK
5.1.3 VYpaBuenue rapMOHUYECKHUX KOJICOaHMiA.




5.2

Kunemarnueckoeun JUHaAMHUYCCKOC OIIMCAaHUC
K0J1e0aTeJIbHOTO JABUXKCHU A

IIpeBpamienue dSHepruv Ipd TaPMOHMYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUUN

>-1.4 UCXOJHOM BEJIMYMHBI ¢ aMILUTUTYAaMH KOJIcOaHMi
€€ CKOPOCTU U YCKOPEHMS
KonebaTenpHbIit KOHTYP. CBoOopaHbIC
AJIEKTPOMArHUTHBIE KOJE€0aHHS B  HJCATBHOM
5.1.5 Koyie0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMU U AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna Tomcona
516 3aKOH COXpaHEHHUs DHEPrUM B  MJEAIbHOM
o KOJIcOATETBHOM KOHTYpPE
BrinykneHHbIE MEXaHUYECKHE KoJIeOaHusl.
5.1.7 Pe3onanc. Pe3onancHas kpuBas. BbIHYyXIEHHbIE
3JIEKTPOMArHUTHbIE KOJIeOaHMs.
518 [lepemennsblii Tok. CHHYCOUJANbHBIN TIEPEMEHHBIN
o TOK.
519 MoIHOCTh MEPEMEHHOIO TOKA. AMIUIUTYIHOE U
o JEHCTBYIOLIEE 3HAYEHHUE CUIIBI TOKA U HAMIPSKECHUSI
Tpancpopmarop. IlpousBoactBo, mnepenada u
notpebieHue JNEKTPUYECKOU SHEPI'UH.
5.1.10 OKOJIOTMYECKME  PUCKM  IIPU  MPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
MCIOJIb30BaHUs 3JIEKTPOIHEPTUU B MOBCEIHEBHOM
KU3ZHU
5111 Texnuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUYECKUI 3BOHOK, IMHUM DJIEKTpOIepe1ad
IIpakTueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
5.1.12 HUTH OT JJIMHBI HUTM U Maccel TIpy3a.

HccnenoBanue nEepeMEHHOr0 TOKa B LENH U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIK{ U PE3UCTOpA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHunueckue BOJTHBI, YCIIOBUS

501 pacrpoCTpaHeHHS. [Mepunog. CkopocTb

o pacpocTpaHeHus W JUIMHA BOJHLL [lonepednsie u
NPOJIOJIbHBIC BOJTHBI

590 WNuTtepdepenus u TG paKIus
o MEXaHUYECKUX BOJIH

523 3Byk. CkopocTb 3ByKa. I'poMKkocTh 3Byka. BricoTa




toHa. TemOp 3ByKa

524

525

5.2.6

DJEKTPOMAarHUTHHIE BOJIHBL. Y CIIOBUSl H3JIy4EHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opHeHTanus
BeKTOpOB E, B 1 v B 271€KTpOMarHuTHON BOJIHE B
BAKyyMe

CBoJicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTpPa)KCHHE,
IIPEJIOMIICHUE, HoJIIpu3anus, Iudpakuus,
uHTepdepeHiys. CKOPOCTh  AIIEKTPOMArHUTHBIX
BOJIH

[[Ixana »aeKTpOMarHUTHBIX BOJH. IIpuMeneHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTIBI pazuocBsI3u u TEJIEBUACHUSL.
Pannonokamus. DIEKTpOMarHUTHOE 3arpsA3HEHUE
OKpYXKAarolIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIMIMHE, panap, paguolNpHUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

OIITUKA

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBeTa B
0JIHOpOJHOM cpene. JIyu cera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA.
[TocTpoenne n300pakeHNii B IIIOCKOM 3epKae

533

5.34

[Tpenomnenue cBera. 3aKOHBI MIPETOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoE BHYTPCHHEC OTpPAXKCHUC. Hpe,[[e.]leBIfI
YT'OJ MMOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus ceeta. CloxXHbBIN cOCTaB OEJIOT0 CBETA.

[BeT

CoOuparolie M pacceuBaromive JUH3bl. TOHKas
nuH3a. POKyCHOE pacCTOSHUE U ONTHYECKask cuia
ToHKOM JuH3bl. [locTpoeHune u300paXkeHUl B
coOuparomux U pacceuBarolux JuH3ax. @opmyna
TOHKOM JIMH3EL. Y BEIIMUCHHUE, TaBaeMOe JTNH301

Hpeﬂenm MNPUMCHUMOCTU T COMCTpPI‘-ICCKOfI
OIITUKH

Wntepdepenius cBera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOII0eHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB

Hudpakmus cBera. JludpakunoHHas pemérka.




VYcnoBue HaOMIOACHUS TTIAaBHBIX MAaKCUMYMOB IPH
NaJcHUM  MOHOXPOMAaTHMYECKOro0  CBETa  Ha
JU(PPAKLUOHHYIO PEIETKY

5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTPOMCTBA: OYKH, ayma,

doroanmnapar, MIPOEKIIMOHHBIN amnmnapar,
MHUKpPOCKOII, TEJECKOIl, BOJIOKOHHasl  OITHKA,

5.3.11

TU(PaKIMOHHAS PEHIETKA, TTOISIPOU]

[IpakTrueckue paboTel. M3mepeHue mokazaTens
MPEJIOMIICHUS. HccnenoBanme CBOIICTB
n3o0pakeHuil B nuH3ax. HaGmronenue mucrepcuu
CBeTa

RJIEMEHTAHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

5.3.12

I'panunel MIPUMEHUMOCTH KJIACCUYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTEIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DWHIITEIHA

62 OTHOCHUTENBHOCTD OJIHOBPEMEHHOCTH.
’ 3ame]yIeHHe BpEMEHHU U COKpAIllEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

CBs3p MacChl C DHEPrUeil ©  HUMITYJIBCOM
6.4 CBOOOJHON 4YacTUIbl. DHEPTUs MOKOSI CBOOOIHOM
JaCTHIIBI

7.1

7.2

KBAHTOBAA ®U31KA
BJIEMEHTBI KBAHTOBOM OITTUKN

@®otonsl. ®opmyna Ilnanka cBgI3u dHEpruu
7.1.1 ¢oTOHAa € €ro 4YacTOTOM. DHEpruss U HMITYJIbC
¢doroHa
OtxkpeiTHE U UccaenoBanue Gorodpdexra. OnbIThH
A.T'. CroneroBa. 3akoHbl hoTOdPdeKTa

VYpaBuenue OiHmTeiHa g QoTodddexTa.
«Kpacnas rpanutna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIebenesa

7.1.5 XUMHYECKOE NeHICTBUE CBETA

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
dboTomaTuuK, COTHEUHAst OaTapesi, CBETOIUO]T

CTPOEHUE ATOMA

Monens aroma Tomcona. OnbiTel Pesepdopaa o
7.2.1 HCCIIEI0BAHUIO CTPOEHHMS atoMa. [InaneTapHas
MOJIeIb aToMa

7.2.2 [Toctrynatet bopa. W3nydeHwe u MOIJIOMIEHUE




(OTOHOB TIpU TMEpexo/ie aToMa C OJHOTO YPOBHS
sHepruum Ha Jnpyrod. Buaer cnektpoB. Cnektp
YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. BonHbl ae bpoins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
JJIEKTPOHOB HA KpHUCTAJLIAaX

7.2.4

7.2.5

CrnoHTaHHOE UM BBIHYXKJICHHOE  HU3JIy4YCHHE.
YeTpoicTBO U IpUHIHAI PabOTHI J1a3epa

TexHuuecKkrne yCTpPOMCTBA: CIEKTPAJIbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTnueckue paboTHL. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Meronsl HaOJII0/IEHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoakTuBHOCTH. OnBITHI Pe3epdopaa
M0  ONPEACNCHUI0 COCTaBa  PaTUOAKTHBHOTO
usnydenusi. CpoiictBa anb(a-, Oera-, ramma-
U3ITydeHus. BiausHue paguoakTHBHOCTH HA )KUBBIC
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA U HeWTpoHa. HykioHHas
Mozenb sipa [eitsenOepra — MBanenko. 3apsif
sapa. MaccoBoe unciio sapa. M3o0Tonsl

7.3.4

7.3.5

Anbda-pacniaf. DIEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacmaja

DHeprust CBSI3U HYKJIOHOB B siape. SIIepHbIC CHITBI.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

SAnepHble peakuuu. JleleHUE U CUHTE3 sEp

Snepuslii  peaktop. TepMoOsIepHBIM  CHUHTES.
[TpoGyieMbl U MEPCHEeKTUBHI SACPHON IHEPIETUKH.
DKOJIOTMYECKUE aCIEKTHI AEPHON SHEPTETHKHU

3J'ICMCHTapHLIe YaCTHUIIBI. OTKpBITI/IC MMO3UTpPOHA.
(I)yHIIaMCHTaJIBHBIe B3aUMOJEUCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunscona, siaepHslil peaktop, arToMHas 6omba

7.3.10

[Tpaktuyeckue pabotel. MccnenoBanue TpekoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3BEé3gH0r0 Heba. Co3Be3nus, sipkue 3BE3IHI,
IJIAHETHI, UX BHIMMOE JIBHKECHUE




8.2

Conneunas cucreMa. IlnaHersl 3eMHOW TpyNIIbI.
[InaHeThI-TUTaHThl U UX CHOYTHUKH, KapJIUKOBBIE
wianeTbl. Manble Tesa COTHEUHOU CUCTEMEI

8.3

8.4

Connne, ¢orocdepa m armochepa. ConHeuHas
AKTUBHOCTH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTUKU: Macca,
CBETHMOCTb, paauyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlmarpaMmMa «CreKTpaabHbIN Kacc —
CBETHUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTEY I 3BE3] IJ1aBHOM
IIOCJIEIOBATEIIbHOCTH

Buytpennee crpoenue 3BE3n. CoBpeMEHHbIE

MPEACTABICHUS O MPOUCXOXKICHUU W DBOJIOIUN
ConHua u 3B€31. DTalbl >KU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — Hama ['anaktuka. CnupanbHast
cTpykrypa ["anakTuku, pacnpeneneHue 3B€31, raza
n neum. llonoxkenune u nwxenue ConHua B
INanaktuke. Ilnockas u chepuyeckas noaCUCTEMBI
INajakTuku

Tunber ramakTuk. PanuoranakTMky ©  KBas3aphl.
UYEpHble AbIPBI B Apax rajlakTUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3zberanue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mojens
«ropsuer Beenennol». PenukroBoe usinyueHue

8.10

MacuirabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménnbie po0sIeMbI
aCTPOHOMUU




IMPOBEPAEMBIE HA EID 11O PU3UKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHMS oOpa3zoBaHus

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3UYECKHUE SIBJICHUS

(Hpoueccm) H OOBICHATH UX HA OCHOBE HN3YUCHHBIX 3aKOHOB

BJIaI[CHI/IC OCHOBOIIOJIararommuMun (1)I/ISI/II-IGCKI/IMI/I IIOHATUAMHA n

BCJIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopmMupoBaHHOCTh YMEHHH TNPUMEHSATh 3aKOHBI KIIACCHYECKOH
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3HMKH Ui aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpPA, MaKpOMHpa W MeraMupa, pa3inyaTh YCIOBHS
3 (rpanuIbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, MTOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DHU3UYECKHE
MPOIIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOKEHHS,  3aKOHBI  H

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh YCIOBUS TMPUMEHHMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

CdopmupoBaHHOCTh yMEHHUs peliaTh pacuéTHhIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJEbI0: HA OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaATh (U3MYECKHE MOCNIH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSITH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/iay, IMPOBOJIUTH PACUYETHI HA
OCHOBAaHWHM WMEIONTUXCS JaHHBIX, aHAJIN3WPOBATh pE3YyJIbTaThl |
KOPPEKTUPOBATh  METOJBI  peHIeHUus ¢  y4E€TOM  TOJYYEeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME MPUMEHEHHs] 3HAHWA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETparuu
6 3HAHUM M3 JIPYTUX MPEIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAWBaTh JIOTMYECKYIO MEMOYKY PpACCYKIEHUH C OMNopod Ha

HU3Y4YCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U Q)HSH‘IGCKI/IG SIBJIICHUS




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE W KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpAs ONTHUMAJbHBIA CHOCOO
W3MEPEHUSI U HCIOJb3Yysl U3BECTHBIE METOJAbI OLICHKU IOIPELIHOCTEHN
W3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCIOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (HU3HUUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOIATh MpaBuUiia O€30MacCHOTO Tpyaa
[IpU MPOBEACHUHU HCCIEIOBAHUN B PaMKax Y4eOHOIO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  UCIOJIb30BAHUEM
UU(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1aOOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTh  YMEHHH  aHaANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOU3BOJACTBEHHOM JIEATECILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o palMOHAIIbHOM
[PUPOJIONOIB30BaHUM, A  TakkKe  pPa3yMHOM  HCIOJIb30BaHUU
JOCTMKEHHM HAyKM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnazneHue pa3nuuHbIMH croco0amMu  paboTel ¢  uHGpOpManuen
¢u3nyeckoro  coaepkKaHHs €  HCIOJb30BAaHHUEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIMOJATAIOIINE
ACTPOHOMUYECKHE TIOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BSACHEHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAINIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpele; JIBUKEHHUS

HEOECHBIX TEJI, DBOIIOLUHY 3BE€311 M Beenennon




IHNEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O ®U3UKE

Kon Kon
pasaena/re JjiIeMe
MBI HTA

1.1

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

MEXAHHWKA
KMHEMATHKA

Mexanndeckoe JBHKCHHC. OTHOCUTENILHOCTh MEXaHMYECKOT'O

nerkenna. Cucrema orcyéra

MarepuaibHas TOUKA.

TpaeKTOpPHA

E& pamryc-BeKTop:
Fle )= (xle ) e ) =(e)),

TPAeKTOopIIs,

IepeMelleHIe: ?
AF=F(t,)—F(t,) =T, -1} = v
= (Ax, Ay, A2),

IYyT5.

CrnoxeHne nepemeLueHni'I:

A =40y + A7,

CKOpOCTL MaTepI/IaJILHOP'I TOYKHU:

sz_ =ﬁr={U:."U_1"U:]"‘

Ar—={

—r-

ﬂ.“, ' ] !
v, =—| =x'. aHaIOIHUYHO v, =V, U.=C
)

CIioxeHIe cKopocTeil: g, =5, + 0, -
Brruucnenue nepeMemieHns 1 myTu MaTEPUAIbHONW TOUYKH IIPU

NPSIMOJIMHEHHOM JIBUKEHUU BJIOJIb OCH X MO IpaduKy

3aBHCHMOCTH Vx(t)




& 5 YR iz
YCKDPEHHE—' MATCPHANTBEHOI TOYKIL a = —L =u, [ﬂ
r—={

Ar

a,=—2% =(u,) ', agamormHO a, = (v, ), a.=(v.)".
A |y } e T o

PaBHOMEpHOE NPAMOIIMHENHOE JBUKECHUE:

xX(t) = xg + Uyt

1.1.5
Uy (t) — vg, = const
PaBHOyCKOpEHHOE NPSIMOJIMHEWHOE ABUKEHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a, = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - —H.T [""’2 ""’1]
U he U-\
TIpu QBIDKEHIIN B OHOM HaIpaBIeHHIH IIyTh S =1 2
CBobOoaHoe najzeHue. Y cKopeHrne cBOOOTHOTO MaIeHus.
Vi 13 ﬁo
1.1.7
Yo o
9] Xo ‘t'.r

JIBu>keHue Tena, OpOILIEHHOTO MO/ YIJIOM 0L K TOPU30HTY:



[.r{r} =X, +U,f=x +tUcosa-f

v.(t)=v,, +gt=u,sina—gr

=0

=—g=const

{u: (t)=vy, =v,cosa
{gx
[=}
oy

Kpuonuneiinoe nuxenue. [IBuxeHne MaTepuaabHOW TOUKH
10 OKPYKHOCTH.
VYrioBas ¥ IMHENHas: CKOPOCTb TOYKHU:

v = wR

1.1.8 [Ipu paBHOMEPHOM JABUKEHUU TOUKHU 10 OKPYKHOCTH
21 5
w=—=2mv
T
. LleHTpOCTpEMUTENBHOE YCKOPEHHUE TOUKU:
v? 5
aye = F = w“R
. [lomHOE yCKOpEeHHe MaTepruaIbHOU TOUYKU
119 TBépaoe Teno. [locTynarensHoe U BpalaTelIbHOE IBUKEHNE
TBEPAOIO Tena
1.2 JANMHAMUKA
121 WNuepunanenbie cucteMsl orcuéra. IlepBbiil 3akoH HproTOHA.
[Ipuniun oTHocuTeNnbHOCTH ["anunes
Macca tena. IIlnoTHOCTE BelecTBa:
m
1.2.2 ==
P=y
Cuna. [TpuHIIUT CyNeprno3uLIMK CUJT:
1.2.3 ? > N

FpaBHoaeﬂch = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon HeroTona: st matepuanbHoit Touku B UCO

-
>

F1 =ma,q

Ap = FAt
npu

F = const

-—

—

‘L—i?_ Fj!l

TpeTI/Iﬁ 3akoH HeroToHa ajis MaTCpHUaJIbHBIX TOYCK:

-

Fiy = —Fy

3akoH BCCMHUPHOI'0O TANOTCHHA: CHUJIBI MNPUTSIKCHUA MCKIAY

TOUYEYHBIMU MacCaMU PaBHBI
mim;

F=6—p

Cuna tspkectu. llenTp TskecTH Tena. 3aBUCHMOCTH CHIIBI
TSPKECTU OT BBICOTHI h Ha/Jl MOBEPXHOCTHIO MJIAHETHI PAANYCOM

RO:
GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:

Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHUs CKOJIb)KEHUS:

Frp = uN

Cwuuta TpeHust TOKOSI:




Koadduuuent tpenuns

[aBiienue:
in
1.2.9 =
P=%
1.3 CTATUKA
L
F
MOMEHT cuIbl OTHOCUTEIBHO OCH BPaLICHMUS:
1.3.1
[M| = Fl, rae | — mie4o cuisl
F
OTHOCUTENIbHO  OcH,  mIpoxojsamed  uepes  Touky O
MEPIEHIUKYISIPHO PUCYHKY
IlenTp Macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX TOYEK:
myr, + myry+...
Tu.M. =
m; + my+...
1.3.2
B ogHOpOAHOM 1OJIE TSKECTH
(g = const)
LIEHTP MacC TeJIa COBIAJIAET C €r0 UEHTPOM TKECTH
VYcnosus paBHoBecus TBEpaoro tena B MCO:
[M+M,+..=0
1.3.3

\[}:"1+F2+...=[J

3akon [Tackans
JaBnenne B )xuaKocTH, okosiieics B UCO:

p =Dpo+pgh

3akoH Apxumena:

>
>

FApx = _PBbITeCH




€CIIH TEJO U KUJIKOCTh nokosrcs B UCO, To

F, Apx — pg VBbITeCH

VYcnosue m1aBaHus Tenl
3AKOHbI COXPAHEHN S B MEXAHUKE

NMnynbsc MaTepuabHOM TOUKHU:

p =mv

Nmnynsc cuctemsl Tei:

- - -

p=p +p2t..

3aKOH M3MECHCHUS U COXpPAaHCHUA UMITYJIbCa:

B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHELHHAt+' .

B CO , ecitm
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHe]_LIH+- ..=0

PeakTtuBHOE ABHKEHHUE

F
ﬁi;i{

Pabora cuiibl Ha MajTloM MNEpEeMCIICHUN:

A=|ﬁ'|-|ﬁf‘|-c05 a=F, Ax




ol F

D
MoIHOCTE CHJIBI:

€CJIK 3a BpEMs

pa60Ta CHJIBI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckast sHEeprust MaTepruagbHON TOYKH:

2 2

mv p
B =57 = o
1.4.6
3aK0H U3MEHEHU KHHETUYECKOU OHCPIruu CUCTCMbI
MatepuanbHbX Touek: B MCO AEkun = A1 + A2 + ...
HOTCHHI/IaJ'ILHaH OHEPTUA:
JJIA IIOTCHOUAJIBHBIX CHUJI
A12 = ElrmTeHu - E2n0TeHu_= AEHOTeHu
HOTCHHI/IaJ'[I)HaFI 3HeprI/I$I MaTepI/IaHBHOﬁ TOYKH B OI[HOpO]IHOM
I10JIC TAXKECTU:
1.4.7 EHOTeHu = mgh
[MorenmnmansHast SHEPTHS YIPYTO AeHOPMUPOBAHHOTO TENa:
kx?
El'[OTeHLL = 2
3aKOH U3MEHEHUSI U COXPAHEHUS MEXaHUYECKOI SHEPTUH:
Euex = By + Emmm-.
1.4.8

B IICO AE,ex = Agcex HEMOTEHIL CHIs
B IICO AE,x = 0. eCIIN Agcex pemoresn. cax = 0




1.5

MEXAHUWYECKUE KOJIEFAHUMA 1 BOJIHBI

1.5.1

1.5.2

I'apmoHnueckue KoJIeOaHus MaTepualbHOU TOYKH.
Ammntyna u asza konebanuii. Kunemarndeckoe onucaHue:
x(1) = Asin| @t +o, ).
v (0 =x.
a(=(v,),=—a'x =a +0'x=0,
IJI€ X - CMEILEHUE U3 PABHOBECHSI.

JIlnHamuyeckoe onucaHue:

ma, = —kx,
rae
k = mw?
. OTO 3HAYUT, 4YTO
E, = —kx.

DHEPreTUYECKOe ONMHUCAHKUE (3aKOH COXPAHCHUSI MEXaHUYECKOM

SHEPTHH):

-~

1:U+E_rim§m_kf1 _

2 2 2 2

CBs3b AMIUIUTYAbL KoJieOaHU I CMCIICHUA MaTepHaHLHOﬁ

TOYKHU C aMIUTUTYy/IaMU KoJieOaHuM €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[lepron u yacToTa KoneOaHMii:

Hepno;[ MaJbIX CBO60,Z[HBIX KOJICOAHMH MaTEeMaTHYECKOIO

MasTHHKA:

T=ZIJI
g

[leproa cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA!

m
T =2m |—

k




1.5.3 Brinyxaennsie koneOanus. Pezonanc. Pesonanchas kpusast
[Tonepeunsie u IPOAOJIbHBIE BOJIHBI. CxopocTb
pacnpocTpaHeHUs U JITTMHA BOJIHBIL:

A=vT = Y

1.5.4 v
HNutepdepennus u qudpakius BOIH

1.5.5 3ByK. CKOpPOCTb 3ByKa

2 MOJIEKVJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
Mopenn cTpoeHMs ra3oB, KUAKOCTEN U TBEpABIX Ten. IlycTh
TepMOAMHAMHUYECKass cucrema (temo) coctoutr u3 N
OJIMHAKOBBIX MOJIeKYJI. Toraa KoJM4ecTBO BEIIECTBA
N m
CTN
2.1.1
rae
Ny
— 4rciIo ABOTaJIpo, m — Macca CUCTEMBI (Tena),
U
— MOJISIpHAsi Macca BeIlecTBa

2.1.2 TennoBoe NBUKEHUE aTOMOB U MOJIEKYJI BEIIECTBA

2.1.3 BzanMmoneiicTBre uacTHIl BelllecTBa

2.14 Huddysus. BpoyHoBckoe ABMKEHNE

2.1.5 Monens uneansHoro rasa 8 MKT
CBsi3b MEXly JaBJICHUEM M CpeIHEN KMHETHYECKOW 3Heprueit
MOCTYNATENbHOTO TEIJIOBOIO JBUKEHHSI MOJIEKYJ UAEaTbHOTO
raza (ocHoBHoe ypaBHeHUE MKT):

= 2 (mp*) 2 —
216 P=gmdw =g Ty T3 e




- KOHLICHTPALUS MOJIEKYJ

2.1.10

AoGcomoTHas Temmeparypa: T =t +273K

CBs3b TeMIIepaTypbl ra3a co CpeIHell KHHETUYECKON dHEepruen
MIOCTYIATEIBHOTO TEIJIOBOIO JBUKEHUSI €M0 MOJIEKYI:

5

v~
2

7
|
£ __=|
|
b,

Skt
2

VYpasuenue p = nkT

Mojenb naealabHOIO ra3a B TCPMOAUHAMUKE:

( Vpaprerse Merreeesa — Kareipora
| BEIpeUKeHHE U1 BHY TP HHEH SHEPTHH

VpaBHeHne MeHeneeBa — KianeiipoHa (IpHMeHI)
3AIIICI):

oV =""RT =vRT =NkT, p=PXL
v v

BripaxeHIile 115 BHyTpeHHell 3HepIiil 0JHOaTOMHOTO

ra3a (IIpIIMeHIMEIe (JOPMEI 3aIIIICH):

L‘=%1!RT=%NICT = iﬂRT:wJ:%pV

2

2.1.11

3aKkoH I[aJ'ILTOHa AJId JaBJICHUSA CMCCH PAa3pCiKCHHBIX I'a30B:

p=p+p+..

2.1.12

W3onpoueccsl B pa3peKeHHOM TIa3e € IMOCTOSHHBIM YHCIOM
MoJieKyJ N (C TOCTOSTHHBIM KOJIMUYECTBOM BEIECTBA V):
n3orepMa (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

nzobapa (p = const):

= const

N <

I'padmaeckoe npencrapnenue nzonpoieccos Ha pV-, pT-u VT-
JarpaMMax.

OO0BEIMHEHHBII Ta30BbIA 3aK0H:

pvV .
T = cons

JJI1 IIOCTOSIHHOI'O KOJIMYCCTBA BCILICCTBA V.

HacrpilieHHbple W HEHACBHIIICHHBIC I1aphl. KauectBenHnas

3aBUCUMOCTD IINIOTHOCTU W JABJICHUSA HACBIMICHHOI'O IIapa OT

2113 TEMIEPaTypbl, UX HE3aBHUCHUMOCTH OT O00BEMa HACBIIEHHOTO
rnapa
BrnaxnocTs Bo3ayXa.
OTHOCHUTENBHAS BIAXHOCTD:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa(T) pHacmLunapa(T)
5115 M3MeHeHne arperatHbIX COCTOSIHMU BEIIECTBA: WCIAPEHUE U
o KOH/JICHCAlIUsl, KUTIEHUE KUJIKOCTH
5116 N3meHeHne arperaTHbIX COCTOSTHUU BEIIECTBA: IUIABICHHE U
o KPUCTAJLTU3AIIHS
2.1.17 [IpeobpaszoBanue sHepruu B (Ha30BBIX MEPEX0aaxX
2.2 TEPMOINHAMUKA
2.2.1 TenmoBoe paBHOBECUE U TeMIIEpaTypa
222 BnyTtpennss sneprus
Tennmonepenaua kak cnocod M3MEHEHUs] BHYTPEHHEH dHEprUH
223 0e3 comepmieHus: paboThl. KOHBEKIHSA, TEIIOMPOBOIHOCTb,
W3IIy4eHUe
224 KonuuecTBO TEMIOTHI.




VY nenbHas TEINIOEMKOCTE BEIIECTBA C:
Q = cmAT

225

2.2.6

227

VY nenpHas Temiora napooodpazoanus L: Q = Lm.
VY aenbHas TEII0TA IIaBiacHUsA A: Q = Am.

VY aenbHas TEmoTa cropaHus Torwuea q: Q = gm

DnemeHTapHas paboTa B TEpPMOJAMHAMHUKE:

A =pAV

Boruncnenue paboTsl 1o rpaduky mnpoiiecca Ha pV-auarpamme

[1epBbiil 3aKOH TEPMOIUHAMUKY:
Q12 =AUy + A1z = (Uz — Uy) + Aq,

Annabara:
Q12 =0= Ay, = (U, — Uy) =AUy,

228

229

2.2.10

2.2.11

BTOpOfI 3aKOH TCPMOJUHAMUKH. H606paTI/IMLIC PO ECChI

[Ipunuune! aeiictBus Ternosix MamuH. KIT/T:
Aum _ Qnarp _|qun| —1— |me'[|
[0

) )

X Harp ZHarp X Harp

n:

MakcumansHoe 3Hauenue KI1/1. Iukn Kapho:

Ty ~Tan . T

uarp

T

warp ‘Tm

S

max N = Mgy =

ypaBHeHI/IC TEIIOBOro OalaHca:

Ql+Q2+Q3+:0

SJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE




3.1.1

OnexTpuszanus Tea U €€ NPOsBIEHUS. DJIEKTPUUECKUN 3apsii.

JBa Buaa 3apsga. DJIEMEHTApHBIM BJIEKTPUYECKUM 3apsj.

3aKkoH COXPAHCHUA SJICKTPUUICCKOI'O 3apdaaa

B3aumogeiictBue 3apsnoB. Toueunsie 3apsiibl. 3akoH Kyona:

B OJTHOPOJHOM BEIIIECTBE C IUIJICKTPUUCCKOMN

MMPOHUIACMOCTBIO

4>

F:k|‘-'.?1|'|:}1 _ 1 _|‘-'.;"1|'1
&r” 4mes, 17

SHCKTpH‘leCKoe none. Ero HeﬁCTBHC Ha

3apsabl

QJICKTPHYCCKUC

Hanpsk€HHOCTD 37E€KTPUUECKOT0 HOJIS:

-

N F

qnpoGHbIﬁ

ITone Touyeynoro 3apsaaa:

OIHOPOJHOC IIOJIC:

-

E = const.

Kaptussl nMHUI HaNPsHKEHHOCTH ATUX MTOJIER

IloTeH1IMaIbHOCTD SJICKTPOCTATUYICCKOI'O I1OJIA.

Pa3zHocTh mOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

IloTenumanbpHas OHEPTU: 3apsaa B 3JICKTPOCTATUYCCKOM II0JIC:

W =q¢




HOTCHHI/IEUI OJICKTPOCTATUYCCKOI'O I10JIA:

¢_ﬂ
T q

CBs13b HaHpﬁ)KéHHOCTI/I moJiA 1 Pa3sHOCTH IMOTCHUUAJIOB JJIA

OAHOPOJHOI'O SJICKTPOCTATHUYCCKOI'O I10JIA: U=Ed

[IpuHIMI cyneprno3uIuy SJIEKTPUUECKUX MOJICH:

E:E1+E2+...,¢ = ¢1+¢2+.--

[IpoBOIHUKY B 3JIE€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBeCHUS 3apsA0B: BHYTPU IIPOBOAHHUKA
Et=0

, BHYTPHU U HAa TIOBCPXHOCTHU MTPOBOAHUKA P = const

JIMBIIeKTPUKHY B AJIEKTPOCTaTUYECKOM ToJie. [{uanekTpuueckas

IIPpOHUIOACMOCTDh BCIICCTBA €

KOHI[GHC&TOP . BJICKTpOéMKOCTL KOHACHCATOpa:

q
c==+
U

DeKTpOoEMKOCTh TIOCKOTO KOHJICHCATOpa:

£gyS

d

3.1.10

HapannenLHoe COCIMHCHUEC KOHACHCATOPOB:

q =CI1+CI2+---:U1 = U2 :---anapaﬂn_Cl+C2+---

IlocnenoBareabHOE COSIUHECHHUE KOHACHCATOPOB:

1 1 1
U=Uit Uz @y =62 = — =t e
nocn




3.2

3.1.11

DHeprus 3apsHKEHHOTO KOHIEHCATOpa:
qu CU? ¢*

; 2 2C

3AKOHBI ITIOCTOAHHOTI'O TOKA

3.2.1

Cwuia Toka:

ITocTosuuEemi TOK: I = const

Jns mocrosiHHOrO TOKA q = It

322

323

VYcnoBus CynecTBOBaHUS 3JIEKTPUUECKOIO TOKA.
Hanpsixenune U u O/IC E

3akoH OMa aJ1d y4acTKa LeMu:

I_U
"R

324

BHCKTpI/I‘leCKoe COIIPOTUBJICHHC. 3aBHCHUMOCTD
COIMPOTUBJICHUA OJHOPOAHOI'0 IMPOBOJHHUKA OT €TI0 AJIWHBI U

CedeHHUs. Y AeTIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

325

Ucrounmnku Toka. JC uctouynnka TokKa:

ACTOpOHHI/IXCI/IJI

E =
q

BHyTpeHHee conpOoTHBIIEHHE HCTOYHUKA TOKA

3.2.6

3akoH Oma a7 1MoyHOM (3aMKHYTOH) anekTpuueckoit nenu: E

= IR + Ir, oTkyna




3.2.7

3.2.8

329

3.2.10

HapannenLHoe COCINMHCHHUEC ITPOBOJHUKOB:

I=11+12+...,U0U1=02=...,

1 1 4 1 N
Rnapann Rl RZ

HOCJ’ICI[OBaTeJ'ILHOC COCANHCHHC ITPOBOIHHUKOB:
U=U1+02+..,11=12=..,
RHOCJI - Rl + R2+ .

Pabota anekTpuueckoro Toka: A = IUt.
3akon Jlxoynsa — Jlenma:
Q =I°Rt

Ha pesucrope

U2
R:Q=A=12Rt=IUt=?t

MOIIHOCTB SJICKTPUYICCKOT'O TOKA:

AA R
P=— =1L
AT {50
TermoBast MOIIHOCTB, BBIACISIEMAs HA PE3UCTOPE:
. U
P=PR=—=IU
R
MoImHoCTh UICTOYHHKA TOKA!
AA
©T. CHIT _
B, = =EI
At

CBO60IIHLIC HOCUTCIIN QJICKTPUYICCKUX 3apsaa0B B
IIPOBOAHHKAX. MexaHanu3Mbl IIPOBOANMOCTHU TB ép)ILIX

MCTAJUIOB, pPacCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBonuuku. I10ynIpOBOXHUKOBBINA U0

33 MAI'HUTHOE I1OJIE
MexaHU4ecKoe B3aUMOJICHCTBHE MarHUTOB. MaruuTHOE MoJIe.
Bexktop maramuTHOM uHAyKIuU. [IpuHIUN Cynepno3uuuu
MarduTHBIX TTOJICH:
B=B;+B,+...
3.3.1 1T
Jluann wHAYKOMM MarHUTHOTO 1nons. KaptuHa nuHMM
UHIYKIUU MarduTHOTO TOJIS II0JIOCOBOTO n
MOJAKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB
OneiT Opcrena. MarHuTHOE I110JI€ MPOBOJHUKA C TOKOM.
330 Kapruna nuHMII WHIYKOMM MAarHUTHOTO MOJS JJIMHHOTO
MPSIMOTO MPOBOJAHUKA M 3aMKHYTOT'O KOJIBIIEBOTO MPOBOIHUKA,
KaTyLIKH C TOKOM
Cuna Amriepa, e€ HanpaBJIeHHUE U BEIUYMHA:
F, = IBlsina
3.3.3 ,rAe o — Yrojl MeXxAy HalpaBJIE€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna JlopeHua, e€ HanpaBJIeHUE U BEJIMUNHA:
Fnop =l q | vBsina
I7I€ 0L — YroJl MeXAY BEKTOpaMHU
v
334
H
B
. JIBW>KeHHe 3apsHKEHHON YacTHIbI B OJHOPOJTHOM MarHUTHOM
mnose
3.4 OJIEKTPOMATHUTHASA MHAYKIUA
[ToTok BekTOpa MarHUTHON UHAYKIIMH:
34.1 ® = B,S = BScosa




342

SABnenue snexkrpomMaruutHON UHAYKIMU. IC nnaykuu

343

3aKoH 31eKTpoMaruuTHoi nuaykuu dapanes:

AD
E = =@

Ar—0

34.4

O/1C uHAYKIMH B IPSIMOM IIPOBOAHUKE JJIMHOM |,

ABUIXKYLIEMCSI CO CKOPOCTBIO

(vliD
B OJTHOPOJHOM MarHMTHOM I1oJe B:
| E; |I= Blvcosa

, TJIe 0. — yToJI MeX Ay BeKTopoM B u Hopmaibio

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
-

lnv

; €CIIN

v




345

34.6

3.4.7

TO
| E; |= Blv

[IpaBuino Jlenna

NHAYKTUBHOCT:

,umm @ = LI
Camounnykuus. 91C caMOMHAYKIUU:

A
E:,-=—L—L ——1r,
Aty

9Hepr1/151 MAar"auMTHOI'O ITOJIAI KaTylIKU € TOKOM:

W_LI2
E7o2

3.5

OJIEKTPOMATHUTHBIE KOJIEBAHMA 11 BOJIHbI

3.5.1

Konebatenbubiii  koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIC

KOJ'IC6aHI/I$[ B NCAJIbHOM KOHCGaTeHBHOM KOHTprZ
[ q(t) =g, sin( ot +@,)

11[?:] =g, = iq,,, cos( ot +@y ) =1 cos( et +qp)
®opmyna Tomcona:

T =2nVLC

, OTKyZa




CBs13p aMIUIUTYIbI 3apsAJa KOHJIEHCATOpa C aMIUIMTYI0M CHJIBI
TOKa IpU CBOOOJHBIX 3JIEKTPOMAarHUTHBIX KOJIEOaHUAX B
U7eaIbHOM KOJIe0aTeIbHOM KOHTYpE:
gﬂm =

)

3aKoH COXpPAaHCHUA OHEPTHUHU B HACATTBHOM KoJiIeOaTeIbHOM

KOHTYpE:
35.2
353 BoinykeHHbIE 27IeKTpOMarHuTHbIE KoseOanus. Pezonanc
[lepemennniit Tok. IIpon3BoacTBO, mepenada U moTpedieHUE
JJIEKTPUYECKON IHEPTUU
o cut LI* cut LI’
+ = mx = =X — const.
2 2 2 2
CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE B BaKyyMe:
355 - -
E1lBlc
356 [lIxamna 3JIEKTPOMATrHUTHBIX BOJIH. [Ipumenenune
3JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
3.6 OIITUKA
6.1 [IpsimoninHENHOE pacnpoOCTpaHEHUE CBETa B  OJHOPOIHOMN
cpene. Toueunslit uctoyHuK. JIyd cBera
3aKOHBI OTPAXKEHUSI CBETA.
a=f
3.6.2
olp
77777/ 77777
3.6.3 [TocTpoenue n3oOpaxeHui B MIIOCKOM 3epKaje
3aKOHbBI IPEJIOMJIIEHUS CBETA.
3.6.4

[Ipenomnenue cBera:

nysina = n,sinf.




AOGCOIOTHBIN IOKa3aTeNb MPETOMICHHUS:

Cc
Nagc = ;

OTHOCHUTENLHBIN ITOKAa3aTellh IMPpECIOMIICHUA:

np 1
nOTH = =
1 V2

Xox Jiydel B IpU3Me.
\"1 = 1"2 . H].}']. = Hli'l
CooTHoOIIEHHE YAacTOT W COOTHOIIEHHWE JUIMH BOJH IIpH

nepexoac MOHOXPOMATHUYCCKOI'0 CBETA UCPE3 I'paHULY pa3aciia

ABYX OIITHUYCCKUX CPCI:

3.6.5 [TonHOE BHYTpEHHEE OTpAKEHUE.
[IpenenbHBINM yro MOJHOrO BHYTPEHHETO OTPAKEHUS:
, 1 n;
Sinay, = =—
Noru nq
ColOuparoriue ¥ pacceWBaloOIuUe JMH3BL. TOHKas JIMH3A.
DOKYCHOE PACCTOSHUE U ONTUYECKAs CUJIa TOHKOM JIMH3BI:
3.6.6 D !
. . - F
®opmyJia TOHKOH JIMH3bL:
3.6.7 1 1 1
— 4 —=—=
d f F




3.6.8

VBenuuenue, 1aBacMoe JIMH30M:

h 1f1

F:—:—

H d

F\ h
f

3

B ciyuae paccenBaronieil JIMH3bL:
D0O=F ! 0
=F=—
D )

. h 1fl 1

H d

Xon Jyda, IpOIIEIIEr0 JUH3Y HOJ MPOU3BOJIBHBIM YITIOM K
e€ rmmaBHOM onTtudeckod ocu. IlocTpoeHune u3z00paxeHuit
TOYKH U OTpe3Ka MpsIMON B COOMPAIOLIMX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®doroanmnapaT Kak onTuueckuil mpubop. I'ma3 kak ontuueckas

cucreMa

Wntepdepennus cBera. KorepeHTHbIE MCTOYHHUKH. Y CIOBUS
HaOI0AeHUS MaKCHMYyMOB u MUHHMYMOB B
UHTep(EPEHIIMOHHOW  KapTUHE OT  JBYX  CHUH(A3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

P
MaKCHIMYMBI — A=2m—, m=0,£1.£2.£3

ol

v
MIHIMYMEI — .i={2m+1_];, m=0,+1,+2 +3 __

e




Hudpakius cBera. [udpakumonHas pemeérka. YciaoBue

Ha6J'II-OI[eHI/I$I IIaBHBIX ~MAKCMMYMOB IIpU  HOPMaJIbHOM

MaaACHUMU MOHOXPOMATHYCCKOI'O CBCTA C HHHHOI;'I BOJIHBI A Ha

pemeéTKky ¢ nepuoom d:

3.6.11
dsing,, =mi,m=0,+/-1,+/-2,+/-3,..
3.6.12 JHucnepcus cseta
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIM3M
4.1.1 l'unote3a M. [1nanka o kBantax. ®opmymna [1nanka: E = hv
®oToHbl. DHeprus hoToHa:
E=hv= he _
=hv=—=pc
4.1.2
Nmnynbse ¢poToHa:
_E hw h
P=e= ™2
4.1.3 ®otorddext. Onbitol A.I'. CtoneroBa. 3akoHsl HoTodPdexTa
VYpasuenue DitHmreitHa 115 hoTodPdexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rue,
hc
E¢0T0Ha =hv = 7'
4.14

ABbIXO,C[a = thp =

2
mv max

Exuumax = 2 eUsan




JlaBieHue cBeTa.

4.1.5 JlaByieHrE CBETA HA MOJIHOCTBHIO OTPAYKAIOLIYIO TOBEPXHOCTD U
Ha MOJIHOCTHIO MOTIOLIAOIIYI0 TIOBEPXHOCTh
4.2 OU3NKA ATOMA
4.2.1 [LnanerapHas MoJieIb aToMa
[Toctynatel bopa. M3nydenue u mornomnieHne (HOTOHOB IpHU
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS PHEPIUH HA JPYroil:
he
4.2.2 Ji'r”"rm'u'r = = |‘En _Em|
Y
JIuneliuaThie CIIEKTPBI.
CriekTp ypOBHEH SHEPruyu aToMa BOJOPOAA:
4223 13.6
—13,63B
E =——— n=123 _
n*
4.3 OU3NKA ATOMHOI'O AIPA
431 Hyknonnas monens snpa IeiizenOepra — lVBanenko. 3apsn
o sapa. MaccoBoe uncio sapa. M3otonst
PannoakTuBHOCTS.
Anbda-pacnan:
A A4 4
ZX—>>5Y +;He
bera-pacna.
DneKTpoHHBbIN B-pacnai;
4.3.2 N N 0
FX—= Y+ je+v,
[To3utponnslii B-pacnan:
A A 0= .
sX—=20Y + e+ v,
I'amma-usnydenue
3aKOH paJiMOaKTUBHOTO pacnaia:
-t
433 N(t) = Ny * 2T




Ilycts m — Macca paguoakTUBHOTO BelecTBa. Toraa

-t
m(t) =my*2T

434

Snepusle peakuuu. JleneHue U CUHTE3 sAEp







