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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 ¢u3NKe HAa YPOBHE CpPEIHETO OOIIero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE MOJIOKCHHWM W TPEOOBaHWN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0Opa3oBareibHON mporpammel, npeactaBieHHbix B ®I'OC COO, a
Takxke ¢ yuétoM (enepanbHoi pabodeil mporpaMmbl BocnuTaHusi U KoHuenuuu
npenoaBanus yaeOHoro npenmera «Pu3nkay B 00pa30BaTEILHBIX OPraHU3AIHIX
Poccuiickoii ~ dDenmepainnu,  peaqu3yIOMMX  OCHOBHBIE  00Opa3oBaTEIIbHBIC
IIPOTPAMMBI.

[Iporpamma no ¢usuke onpeaenseT o0a3aTeNbHOE NPEIMETHOE COIEPIKAHUE,
yCTaHaBJIMBAET PEKOMEHIYEMYIO TOCIIEIOBATEIbHOCTh U3YUCHUSI TEM U PA3/ICiIOB
y49eOHOTO TIpeaMeTa C Y4ETOM MEKMPEIAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3CH,
JIOTUKK  y4eOHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEH  OOYy4YaroIIHUXCH.
[Iporpamma 1o ¢Qusuke maét mOpeacTaBICHUE O LENAX, COJEpPKaHUH, OOIIeH
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYYAIONIUXCS CpEACTBAMU
ydeOHoro npeameTa « Pu3nka» Ha yriiyoJIEHHOM ypOBHE.

Wzydenne kypca ¢GuU3MKH YriIyOJIEHHOTO YpPOBHS TO3BOJSET PEaM30BaTh
3aa4i MPOPECCHOHATBHON OPUEHTAINH, HAMPABICHO Ha CO3JaHHE YCIOBHM NS
MPOSIBJICHUS] CBOUX MHTEIUICKTYAJIbHBIX M TBOPUECKHX CIOCOOHOCTEH KaXKIIbIM
OoOy4JaronMmMcsi, KOTOpble HEOOXOAUMBI JUJIA MPOJOJDKEHHs 0o0pa3oBaHUs B
OpraHu3anusx Npo(ecCHOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (PU3UKO-
TEXHUYCCKUM U WHKCHEPHBIM CITCIIUATLHOCTSIM.

B mporpamme mo (¢u3HKe oOmpeAensioTcs IIaHUpyeMble pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO O0IIero oOpa3oBaHus: JIMIHOCTHBIC,
MeTanpeAMeTHbIe, TpeaMeTHble (Ha  yrayonéuHom  ypoBHe). Hayuno-
METO/I0JIOTUYECKON OCHOBOW il pa3pabOTKuM TpeOOBaHU K JUYHOCTHBIM,
METaNpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOINXCS, OCBOMBIIHMX
nporpaMMmy 1o (HU3MKE Ha YpPOBHE cpenHero oOmero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-IESITEIIbBHOCTHBIN MOXO.

[Iporpamma o pu3Mke BKIFOYALT:

IUTAHUPYEMBIE Ppe3yJlbTaThl OCBOEHHUS Kypca (GU3HKKM Ha yriayOnéHHOM
YPOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIBTATHI 110 T0/1aM 00YUYEHUS;

coziepkanue yueoHoro npeamera «dusuka» mo rogam o0ydeHus.

[Iporpamma 1o (Qu3MKEe WMEET NPUMEPHBIN XapakTep U MOXKET OBIThH
WCITOJI30BaHa YUYUTEIAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYHMX IIPOTPAMM.

[Iporpamma mo ¢u3HKe HE CKOBBIBACT TBOPUYCCKYIO MHHUIIMATHBY YUHUTEIICH M
MPEIOCTaBIICT BO3MOXKHOCTH I peaju3allid  Pa3IUYHbIX METOIUYECKIX
MOJXO/I0OB K TpPErnojaBaHuio (U3UKU HA YIIIYOJIEHHOM YPOBHE NPH YCIOBUHU
COXpaHEeHUs 00s3aTeTbHOM YaCTH COEPKAHUS Kypca.



®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAX MPHUPOABI, BBICTyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kypc PU3NKN — cucTeMooOpasyromui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SBIICHWW, HW3YYaeMBIX XHUMHEH, OMOJOTHECH,
dbuznyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (GU3MYEeCKUX 3HAHUW OMNpENeIuIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCa, NOJIYYEHHs] HOBBIX MaTepuajoB C 3aJaHHBIMU cBoiicTBamu. M3yueHue
¢u3MKNM BHOCUT OCHOBHOM BKJaad B (OPMUPOBAHHE €CTECTBEHHO-HAYUHOU
KapTUHBI MHUpa oOyuaroiierocsi, B GOpMUpPOBAHUE YMEHUN MPUMEHSTh HAyUHBIN
METO/]I IO3HAHUSI IIPH BBIIIOJIHEHUU UMH Y4€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypOBHE CpEHETr0 00IIEero 00pa3oBaHus MOJIOKEH
pSA UIEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €r0 TOCTPOEHHUS.

Hoea wuenocmnocmu. B COOTBETCTBHUM C HEW KypC SIBISETCS JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuaj U3 BCEX pa3lesioB (PU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (DU3UKH.

Hoea zenepanuzayuu. B cOOTBETCTBUUM C HEW Marepuan Kypca (DU3UMKH
o0ObeaUMHEH BOKPYr (Qu3nyeckux Teopui. Benymum B Kypce ABIsSIeTCsS
(GbopMUpOBaHUE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHM, BEIIECTBE U
oJIe.

Hoea zymanumapuzayuu. EE peanuzanys OpeAnoaracT MCIOJb30BAHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢u3uKkn ¢ pa3BUTHEM OOIIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU M SKOJIOTMUYECKUMHU MTPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc dbusuku yrioyOoaéHHOTO ypOBHS
MPEANoaraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHUYECKHUX M TEXHOJOTMYECKHX
IIPUJIOKEHUN W3YYEHHBIX TEOPUM M 3aKOHOB. lIpm »TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX NPEICTaBICHUA U COBPEMEHHBbIE TEXHUYECKHE YCTpOICTBa, U
TE€XHOJIOTHH.

Hoea »3konocuzayuu peanusyeTcs MNOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJlepKaHMs, TMOCBAIIEHHBIX OKOJOTMYECKMM TMpoljemMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKUA M TEXHOJIOTHM, a Takxke O0CYX IACHHS
npo6JieM palOHAIBHOTO MPUPOOTIOIB30BAHMS U HKOJIOTHYECKOM 0€30acHOCTH.

OcBoeHue coaepKaHusl MPOrpamMMbl 1O (PU3UKE AOKHO OBITH MOCTPOCHO Ha
NPUHIIMIAX CUCTEMHO-JEATEIbHOCTHOrO nmoaxoaa. s Gusnuku peanuzamus 3THUX
MPUHIIMIIOB 0a3UpyeTCsl Ha UCMOJIb30BAHUM CAMOCTOSTEILHOTO SKCIIEPUMEHTA KaK
MOCTOSTHHO JieHcTBYyolero ¢akropa ydeOHoro mporecca. s yriyOn€HHOTO
YPOBHS — 3TO CHCTEMAa CaMOCTOSITEIBHOIO YYEHHYECKOIrO SKCIEPUMEHTA,



BKJIFOYAIOLIETO (DPOHTAJIbHBIE YYEHMUYECKHE OIBITHI I[P HU3YYEHHUU HOBOIO
MaTepuana, 1abopaTopHble padoThl U pabOTHl MpakTUKyMa. IIpu 3TOM BO3MOKHBI
IBa crocoba peanu3zaluy (QU3MYECKOro TpakTUKymMa. B mepBoMm cityuae
NPaKTUKYyM MpoBoauTcs aubo B koHue 10 u 11 kmaccoB, 1mbo mocie mepBoro u
BTOPOTO TMOJYTOAMM B KaXJIOM U3 I3TUX KiaccoB. Bropoil cmocod — 3To
UHTETpaluss pabdoT MpakTUKymMa B CHUCTEMY JaOOpaTOpHbIX paboOT, KOTOpbIE
IPOBOASATCS B Ipoliecce U3ydeHus paszzaena (temsl). [Ipu stom mop paboramu
MPAKTUKyMa TTOHUMAETCSl CaMOCTOATEIBHOE MCCIEI0BaHNE, KOTOPOE MPOBOAUTCS
10 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUIa O€3 MOLIArOBO HHCTPYKIIHH.

B nmnporpamme mo ¢usnke cHCTeMa YYEHHUECKOTO SKCIEPUMEHTA,
7a00paTOPHBIX pabOT M MpaKTUKyMa IpPECTaBiICHAa €IUMHBIM NepedHeM. Bribop
TEMaTUKU U1 3TUX BUJOB YUYEHHUYECKUX MPAKTUUYECKUX PabOT OCYLIECTBIIAETCA
y4acTHUKaMU 00pa30BaTeIbHOTO MpoIlecca UCXOAS U3 OCOOCHHOCTEH MOYPOYHOTO
IUIAHUPOBAHMUST W OCHalleHusi KabuHeta (u3uku. I[lpm sTom obecneunBaeTcs
OBJIQZICHUE OOYyYaroIIMMHCS YMEHUSIMHU NIPOBOAMTH TMPSIMBIE M KOCBEHHbBIE
U3MEPEHUs], HUCCIIEIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OTIBITOB IO NMPOBEPKE MPEATIOKEHHBIX TUIIOTES.

Bonbuioe BHUMaHHWE YAETSETCS PEUICHUIO PACYETHBIX M Kad4eCTBEHHBIX
3agad. [lpu 3TOM st pacd€THBIX 3a7ad MPUOPUTETOM SIBIISIOTCS 3aJa4d C SIBHO
3aJJaHHOW M HESIBHO 3aJaHHOM (DPU3MUECKON MOJENBIO, MO3BOJISIIOIINE PUMEHSIThH
U3yYEHHbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK W3 OJHOrO pasziesia Kypca, Tak U
UHTETPUPYS MPUMEHEHNE 3HAHUN U3 Pa3HbIX pa3fenioB. /[t kauecTBEHHBIX 3a/1a4
IPUOPUTETOM SIBIISIIOTCSA 3aJaHWs Ha OOBsACHEHWE/NpeacKa3aHhue MPOTEKaHUs
(bu3MYecKuX SBJIECHUN U MPOIIECCOB B OKPYXKAIOUIEH KU3HU, TpeOyrolue BbIOOpa
buznyecKoil MoAenu AJis CUTYalluu MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPI'OC COO k wmaTepHalibHO-
TEXHUUYECKOMY OOECIEUEeHUI0 y4eOHOTo Tmpolecca Kypc (GU3UKH YriayOJEHHOTO
YPOBHS Ha YPOBHE CpPEIHEro 00IIero o0pa3oBaHus JOKEH U3y4aThCs B YCIOBHSIX
npeaMeTHoro kaOunera. B kaOuHere QU3HKK JODKHO OBITH HEOOXOIUMOE
JabopaTtopHoe 00OpyIOBaHME [Js1 BBIMOJIHEHHUS YKa3aHHBIX B MpOTrpamMme I0
bu3MKe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboOT W pabOT MpakTUKyma, a
TaK)Ke IEMOHCTPAIlMOHHOE 000pyI0BaHHE.

JleMoHCTpanoHHoe o0opyaoBaHuEe (HOPMHUPYETCS B COOTBETCTBHM C
OPUHLKAIIOM MHUHUMAJIbHOM JOCTaTOYHOCTH M  OOECHEeYMBAaeT IOCTAHOBKY
NEPEYUCIICHHbIX B TMporpamMme Mo (U3MKEe KIIOYEBBIX JEMOHCTpAalMid s
UCCIICIOBAaHMSI W3yYaeMbIX SIBJICHUA W  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIBHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyI0OBaHHE [JIi YYCHHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHIE€ TEMaTUYECKUX KOMIUIEKTOB U 00€CledrBaeTCsl B pacuére



OJJHOTO KOMIUIEKTa Ha JBYX oOOydawomuxcs. TemaTHuecKue KOMIUIEKTHI
71a00paToOpHOTO O00OPYAOBAHUS JIOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOIOBBIX U LM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BU/JIE ITU(PPOBBIX JTa00OpaTOPHUH.

OCHOBHBIMU HENSIMU U3y4eHUs (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

(¢opMUpOBaHHE UHTEpeca M CTPEMJICHUS OO0y4aroumxcsi K HayyHOMY
VU3YYEHUIO TPUPOABI, PAa3BUTHE HX HHTEIUICKTyAJIbHBIX W TBOPYECKHX
CIIOCOOHOCTEI;

pa3BUTHE TPEICTABICHUM O HAYYHOM METOJE MO3HAHUA U (OPMHUPOBAHUE
MCCJIEI0OBATEILCKOrO OTHOIIEHHSI K OKPYXKAIOIUM SIBJIICHUSIM;

(opMHpOBaHKME HAYYHOI'O MHPOBO33PEHMsI KaK pe3yJjbTaTa U3y4YE€HHsS OCHOB
CTPOEHMSI MATEPUH U (PYHIaMEHTAIbHBIX 3aKOHOB (DU3HKHY;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOIB30BaHUEM (DU3UUYECKHUX
3HAHWI U HAYYHBIX JI0KA3aTEIbCTB;

(GopMUpOBaHHE NPEICTABICHUA O pPOAM (PU3MKKU AJI1 Pa3BUTHS JIPYrHX
€CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJIOTUH;

pa3BUTHE  MPEACTABICHUM O BO3MOXHBIX  chepax  Oynymiei
npoeCCUOHAIBHOW  JIESITEIbHOCTH, CBSI3aHHBIX C (UBUKOW, TMOJATOTOBKA K
JanbHeeMy 00Oy4eHUI0 B 3TOM HalPaBJICHHH.

JlocTxeHne 3TUX Lened 00ecreurBaeTCsl pelieHUeM CIEeIyIoMMX 3a1ad B
npouecce U3yyeHus Kypca GU3MKH Ha YpOBHE CPEHEro 0011ero oopa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAaHUN 00 OOIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUsAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYI  (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HMKY U 3JIEMEHTHI aCTPOPU3UKHU;

(dbopMUpOBaHHE YMEHUHN PUMEHITh TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
bu3znyecKkux SIBICHUNH B MPUPOAE U JUIsl NMPUHATHUS NPAKTHUUECKUX PELICHUH B
MMOBCEHEBHOM JKU3HMU;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
duznyeckoil Moneblo, 3a/ay, MOJpa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3/IaHUEe
dusznyeckoil Mopenu, aJeKBaTHOM YCJIOBHMSIM 3aJayd, B TOM YHCIE 3aaady
WHKXEHEPHOIO XapaKTepa;

NOHMMaHue (U3MYECKMX OCHOB M TPUHLHUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKHUX MPOLIECCOB, UX BIMSIHUS HA OKPYXAIOILIYIO CPENy;

OBJIAJICHUE METOJAaMHU CaMOCTOSITENIBHOTO IUIAHUPOBAaHUS W IPOBEICHHUS
¢u3nyecKuX SKCIEPUMEHTOB, aHajiM3a M HMHTEpOpeTanuud HHpOpMaIu,
OTpEENIeHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

CO3JaHUE YCJIOBHM [JIsi pa3BUTUS YMEHHI IMPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JIEITEIBHOCTH;



pa3BuTHE MHTEpeca K chepaM npodeccuoHaTbHOM AeSTENbHOCTH, CBI3AHHOU
¢ (PU3UKOMH.

B cootBerctBun ¢ tpeboBanusiMu OI'OC COO yroyOn€éHHBIN ypOBEHb
u3ydeHus: ydeOHoro mpeamera «®Dus3Wka» HA YPOBHE CPEIHETO OOIIETo
oOpa3oBaHMsI BBIOMpaeTcs OOYUYAIOIIUMUCS, IUIAHUPYIOUIUMH TPOJIOJDKEHHUE
o0pa30oBaHus MO CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO MPOQUIIS.

Ha usyuenue pusuxu (yriyOna€HHBIM YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro
obpaszoBanms orBoauTcs 340 gacos: B 10 kimacce — 170 gacoB (5 yacoB B He/Iel0),
B 11 kmacce — 170 gacoB (5 4acoB B HEJICIIO).

[Ipennmaraempiii B mporpamMme 10 (U3MKE TMepedeHb JIAOOPATOPHBIX M
MPAKTUYECKUX pabOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HHIWBUIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Paznen 1. Hayunblii MeTO NO3HAHUS PUPOBI.

®dusuka — pyHIaMeHTaNbHas HayKa o mpupojie. Hayunslii MeTos mo3HaHus u
METO/IbI UCCIEIOBAHUS (PU3NICCKUX SBIICHUI.

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

CnocoObl  u3MepeHust (U3MYECKUX BEIMYMH (aHAJIOTOBbIE U LU(POBBIE
U3MEPUTEIbHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHocT  M3MepeHHUd  (U3MYECKUX  BEIWYUMH  (a0CONIOTHas |
OTHOCHUTEJIbHAs).

MonenupoBanue (GU3NUECKUX SBICHUNA M MPOLECCOB (MaTepuaibHasi TOYKA,
abCOIOTHO TBEPAOE TENO, WAealIbHAs >KUIKOCTb, WJICANBHBIN Ta3, TOUYCYHBIM
3apsan). ['unoreza. ®u3nyeckuil 3aKOH, TPaHULIbl €ro MpuMeHUMOocTU. DPusnveckas
TEOpHs.

Ponb u mecto ¢u3uku B GOpMHUPOBAHWM COBPEMEHHON HAy4YHOW KapTHUHBI
MHUpA, B IPAKTUYECKOU IEATEIIbHOCTH JIFOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomot, RPAKMUKYM.

W3mepeHne cuiibl TOKa M HAOpsDKEHWS B LENH IOCTOSHHOTO TOKa MpH
MTOMOIIM aHAJIOTOBBIX U ITU(POBBIX U3MEPUTEIIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ 1u(ppoBoi jgabopatopue o ¢usuke. [Ipumepsr usmepeHus
(bU3MYECKUX BEJIMYMH TP MIOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pazgea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanunueckoe nBrxkeHHE. OTHOCHTEIBHOCTh MEXAHUYECKOIO JBUKEHUS.
Cucrema oTcyéra.

[Ipsimas u oOpaTHas 3a/1a4M MEXaHUKHU.

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

Ilepemelnienne, CKOpOCTh (CpEeaHSIE CKOPOCTh, MTHOBEHHAs CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOW TOYKH, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CroxeHune nepeMelieHuil U CI0KEHHE CKOPOCTEMN.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHUE. 3aBUCUMOCTD
KOOpAMHAT, CKOPOCTH, YCKOPEHUS U MyTH MaTEpUaIbHON TOUKH OT BPEMEHHU U UX
rpaduky.

CBobOogHOe mMmajeHue. YCKOpeHHe CBOOOIHOTO majacHUsA. J[BrmKeHUe Tena,
OpOIIEHHOr0 TMOJ YIJOM K TOPU30HTY. 3aBUCMMOCTb KOOPAMHAT, CKOPOCTH U
YCKOPEHHS] MaTEepUATIbHON TOYKHU OT BPEMEHU U UX I'paduKu.



KpuBonnHeitHoe  nBMKEHUE. J[BUKEHHME  MaTepualbHOW TOYKM IO
OKPYXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmon m yactora oOparieHus.
[lenTpocTpeMuTenbHOe (HOPMAJIbHOE), KacaTelbHOE (TAHTEHIIMAIBLHOE) U MOJIHOE
YCKOPEHUE MaTEPUAIIbHON TOYUKH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL: CIUIAOMETD,
JBW)KCHUE CHApSANIOB, LEMHbIE, MIECTEpEHYATBIE W PpPEMEHHBIE TNEpPEAayH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucteMbl OTCUETa, WILTIOCTPAIMS KMHEMATUUECKUX XapaKTEPUCTUK
JIBYDKCHUSL.

CriocoObl uccieI0BaHus TBUKEHUN.

Nnnroctpanus IpeiesibHOro NePEXo/ia U U3MEPEHNE MTHOBEHHOM CKOPOCTH.

[IpeobpazoBaHue NBUKEHUIN C UCTIOIB30BAHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyXE U B pa3pe:KEHHOM IIPOCTPAHCTBE.

HaGmronenue aBukeHUs Tena, OPOIIEHHOTO TIOJ YrioM K TOPU3OHTY U
TOPU30HTANIBHO.

Hamnpasnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

[IpeobpazoBaHue YrIOBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUN, CKOPOCTEN IBHXKEHHUS OJTHOTO M TOTO XK€
T€Jla B Pa3HBIX CUCTEMaX OTCUETA.

Yuenuueckuii skcnepumenm, nadvopamopnsie padomuol, npaKmuKym.

N3yueHne HEPaBHOMEPHOTO ABUXKEHUS C LETbIO ONpEeCHUsS MTHOBEHHOM
CKOPOCTH.

N3mepenue yCcKOpeHUs MpU NPSMOJIMHEHHOM PaBHOYCKOPEHHOM JABUXKEHUU
10 HAKJIOHHOM TIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH NYTH OT BPEMEHU IPU PABHOYCKOPEHHOM
JIBHOKCHUU.

WU3mepeHne  ycKOpeHUss ~ CBOOOJHOrO  majeHus  (PEKOMEHIOBaHO
WCIIOJIb30BaHNe IU(PPOBOM 1aOOPATOPHH).

W3yuenune nBWXEHHS TeNa, OpOIIEHHOTO TOpu3oHTanbHO. I[IpoBepka
TUIOTE3bl O TMPSIMOM MPOMOPLUUOHAIBHOW 3aBUCUMOCTH MEXKIY JaJbHOCTHIO
MOJIETA ¥ HAYAJIbHOM CKOPOCTHIO TEA.

N3ydeHne JIBWKEHHUS Tella MO OKPY)XHOCTH C TOCTOSIHHOM IO MOJYIIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH Teproaa OOpareHus: KOHMYECKOTO MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



ITepBbiii 3ak0oH HproToHa. WHepumanbHbie cucTeMbl OTcu€Ta. I[IpuHIMn
oTHocuTenbHOCTH ['anmunes. HenHepruanbHble CUCTEMBI OTcuéTa (OmpeeseHue,
TIPUMEPHI).

Macca Tena. Cuia. [IpyHImn cynepno3uuuu Cuil.

Bropoi 3axkon HproTOHa 111 MaTepuanbHOM TOYKH.

Tpernii 3akoH HproTOHA 1151 MarepuanbHbIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHUsA. OKBHBAJIECHTHOCTh T'PAaBUTAMOHHOM H
WHEPTHOM MAaCCBI.

Cuna TsoKecTH. 3aBUCUMOCTH YCKOPEHHSI CBOOOIHOTO TAJCHHSI OT BBICOTHI
HaJl TOBEPXHOCTHIO TUIAHETHI M OT reorpaduueckoil IMHUPOTHL. JIBMXKEHUE
HEOECHBIX TEJ U UX CIYTHUKOB. 3akoHbl Kerepa. [lepBast kocMuueckasi CKOPOCTb.

Cuna ympyroctu. 3akoH ['yka. Bec Ttema. Bec Tenma, nBuKylierocs c
YCKOPEHHUEM.

Cuna tpenns. Cyxoe tpenue. Cuijia TpEHUS CKOJBXKEHUS W CUJa TPECHUS
nokosi. Koaddumment tpenus. Cuiia CONpOTUBICHUS TPU JABUKCHUU Teja B
YKUJIKOCTH WJIM Ta3e, €€ 3aBUCUMOCTDb OT CKOPOCTU OTHOCUTEIIBHOTO JIBUKEHUS.

Hasnenue. ['mapocratnueckoe napienne. Cuna Apxumena.

TexHH4ecKkrue YCTPOWCTBA M TEXHOJOTHMYECKHE MPOLECCHl: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jemoncmpayuu.

HabGmronenue nBrKEHUs TNl B MHEPIUAIBHBIX 1 HEMHEPIUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMT OTHOCHUTEIBHOCTH.

Kauenne nAByX UWIMHAPOB WM IIAPOB PAa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPLIMAIBHOW CUCTEMBI OTCUETA.

CpaBHeHUE  pPaBHOACHCTBYIOIIEH  MOPWIOKEHHBIX K Tely CWI C
MPOM3BEICHUEM MACChHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMATIBHOW CUCTEME OTCUETA.

PaBeHCTBO cHIl, BOBHHKAIOIIUX B PE3yJIbTATE B3aUMOICHUCTBUS TEIL.

N3mepenune macc mo B3auMOJCHCTBHIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM NIOABEME U TAJCHUH.

[{leHTpoOeKHBIE MEXaHU3MBI.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

W3mepenne paBHOJAEHCTBYIONIEH CUJT TIPH JBM)KCHUHM OpyCKa M0 HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka ruUMOTE3bl O HE3aBUCHUMOCTH BPEMEHM [IBHXKEHHSI Opycka IIo
HAKJIOHHOM IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MacChl.



VccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MHPYKHHE U
PE3MHOBOM 00pasiie, OT UX AchopMaIi.

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

N3mepenne koddduimenta TpeHHs MO BETUYHHE YIIIOBOTO KoddduimenTa
3aBUCHMOCTH Frp(N).

HccnenoBanue nBrkeHHUsI Opycka MO HAKIOHHOM IUIOCKOCTH € TIEPEMEHHBIM
KO3 UITUEHTOM TPEHUS.

N3ydeHne nBUKEHUs IPy3a Ha BaJLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

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

YcoBust paBHOBECHS TBEPAOTO TENA.

YcroiiunBoe, HeyCTOHYNBOE, O€3pa3IMIHOC PAaBHOBECHE.

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

Hemoncmpauuu.

Y ciioBust paBHOBECHSL.

Bubl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomeol, npaKmuKkym.

HUccnepoBanne yciaoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOIIETO OCh
BpAILCHUS.

KoHcTpynpoBaHne KPOHIITENHOB U PACUET CUII YIIPYTOCTH.

M3ydeHne ycTOWYUBOCTH TBEPAOTO TEJA, UMEIOLIETO IUIOIIAb OIIOPHI.

Tema 4. 3akonsl coxpanenusn é mexanuke.

NMnynbc MaTepuanbHON TOUKHU, CHCTEMBI MaTEpUAIbHBIX TOUEK. LleHTp Macc
CUCTEMBI MATEPUAIIBHBIX TOUEK. Teopema 0 IBU)KEHUU LIEHTPa Macc.

NMnynbC CUIIBI 1 U3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS] UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

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

PaGora cuiapl Ha MajgoM W Ha KOHEYHOM IiepeMemicHuH. [paduueckoe
npecTaBieHue padoThl CHIIBI.

MoOITHOCTb CHUJIBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KMHETUYECKOU SJHEPTUU MATEPUATIBHOU TOUYKMU.



[loTeHUMaIbHBIE W HENOTEHUUAJIbHbIE CWIBL. lloTEeHUMaNbHAS DHEPTHS.
[ToTeHmmanbHas sHeprust ynpyro nehopmMupoBaHHON NpyxuHbl. [loTeHmanbHas
DHEPrusl Teja B OJHOPOJHOM TpaBUTALMOHHOM moje. [loreHinumanpHas sHeprus
TeJla B TPABUTAIIMOHHOM TI0JIE€ OJHOPOJHOTIO Iapa (BHYTpU U BHE miapa). Bropas
KOCMHUYECKAsI CKOPOCTh. TpeThsi KOCMUUYECKAS] CKOPOCTb.

Cs3b pabOThl HEMOTEHIUATBHBIX CHJI C M3MEHEHHEM MEXaHU4eCKOU
DHEPIUM CUCTEMBI T€J. 3AKOH COXPAHECHHSI MEXaHUYECKOUN SHEPTHUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHne bepHymu i MIOCATbHOM >KUIAKOCTH KAaK CJEICTBUE 3aKOHA
COXPAHEHHUSI MEXaHUYECKOU YHEPTUU.

TexHn4ecKue yCTpOMCTBA U TEXHOJOIMYECKUE IPOLECCHI: ABUKECHUE PAKET,
BOJOMET, KOMNEP, MPYKUHHBIM MHCTOJET, THUPOCKOM, (PUIYypHOE KaTaHHUE Ha
KOHBKax.

Hemoncmpauuu.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

N3mMepeHne MOLHOCTU CUJIBI.

W3mMeHeHne 3HEpTruu Telia NPy COBEPIICHUN PaOOTHI.

B3anmHble mNpeBpalieHWs] KMHETHYECKOM M IMOTEHIHAIBHOW SHEPrUd IpH
JICVCTBUU Ha TEJIO CUJIbI TSYKECTU U CUJIBI YIIPYTOCTH.

CoxpaHeHue SHEPTUU MPU CBOOOTHOM TaICHHH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMuUKyMm.

N3mMepenue ummynbca Tejia N0 TOPMO3HOMY ITYTH.

N3mepeHue Cuiibl TITH, CKOPOCTH MOJEIH DJIEKTPOMOOUIST M MOIIHOCTH
CHUJIbI TATH.

CpaBHEHUE U3MEHEHHS UMITYJIbCA TEIA C UMITYJILCOM CHUJIBI.

HccnenoBanne coxpaHeHHs] UMITYJIbCA ITPU YIIPYTOM B3aWMOICHCTBUMU.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 0 TOPMO3HOMY ITYTH.

CpaBHeHHE W3MEHEHUS TTOTCHIIMATILHON PHEPTUU MPYKUHBI ¢ paOOTOM CHIIBI
TPEHMUSL.

Omnpenenenne pabOTHI CWIIBI TPEHHS TPH NBIKCHHUHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Paznen 3. Mogexkyasipuasi Gu3snka 1 TEepMOJAMHAMUKA.

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU MeopUU.

OCHOBHBIEC TIOJOXKEHHUS MOJIEKYJsIpHO-KHHeTHUeckol Teopun (MKT), wux
onbITHOe oOocHOBaHue. Juddysus. bpoyHOBCkoe JBIKEHHE. XapakTep
JBWKEHHUS M B3aMMOJICHCTBUS 4YaCTHUI BellecTBa. MoJenu CTpPOEHUS Ta3oB,
KUJKOCTEW M TBEPIBIX TeJl M OOBICHEHHUE CBOMCTB BEIIECTBA HA OCHOBE ITHX



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

TenmoBoe paBHOBecue. Temmeparypa u cmocoObl e€ m3Mmepenus. Illkama
temneparyp Llenscust.

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

["azoBeie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. AOcomoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon [lansToHa. M3ompoiiecchl B
UJCAIBHOM Ta3e C I[IOCTOSIHHBIM KOJMYECTBOM BewmiecTBa. [ 'paduueckoe
IpeICTaBICHUE N30MPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBsi3pb  MEXIy JaBJICHUEM M CPEIHEH  KHUHETUYECKOW  SHEprueu
MOCTYIATEILHOTO TEIJIOBOTO JBIKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
YpaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KUHETUYECKOW SHEPTUEN MTOCTYIIATEIBHOIO TEIJIOBOTO ABUKEHUS €€ YaCTHII.

TexHH4eckrue YCTpPOWCTBA M TEXHOJIOTUYECKHUE MPOLIECCHl: TEPMOMETD,
OapomeTp, MoTydyeHue HaHOMaTePUAaJIOB.

Hemoncmpauuu.

Mopenu IBUKEHUS YaCTUI] BEIIECTBA.

Monenb 6pOyHOBCKOTO ABUKCHUSI.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Juddy3us xuakocTen.

Mogens onbita llTepHa.

[IpuTsKeHNE MOJIEKYIL.

Mogenu KpuCTaININYECKUX PEIETOK.

Habmroienue 1 ncciaenoBaHue U30MpoLEecCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomuol, nPAKMUKYM.

HccnmenoBanne Tmponecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEIJI000MEHE MEX Ty TOPSUYEi U XOJIOTHOM BOJIOM.

W3yyeHne H30TEpMUYECKOrO Mpouecca (PEeKOMEHIOBAHO MCIOJIb30BAHUE
1 poBoit 1aboparopun).

N3yuenue n30X0pHOro npoiecca.

N3yuyenue nzobapHoro npoiecca.

[IpoBepka ypaBHEHHS COCTOSIHUSL.

Tema 2. Tepmoounamuxa. Tennoevie mawiunol.

Tepmogunamuueckas (T[]) cuctema. 3amaHue BHEIIHUX YCIOBUM IS
TEPMOJIMHAMUYECKON CUCTEMbl. BHelHre U BHyTpeHHKUE napaMeTpsl. 1lapameTpsl
TEPMOJIMHAMUYECKON CHUCTEMBI KaK CPEIHUE 3HAYEHHS BEJIMYMH, OMUCHIBAIOIIUX
€€ COCTOSIHME Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hawano tepmoauHaMuku. CaMOIPOM3BOJIBHAS — pelaKCalys
TEPMOJIMHAMHYECKOW CHUCTEMBI K TEIIJIOBOMY PaBHOBECHIO.

Mopnenp wuIeanpHOrO raza B TEPMOJMHAMUKE — CHUCTEMA YpPaBHEHUM:
ypaBHeHue MenaeneeBa—KianepoHa u BbIpaXEHUE JUIsl BHYTPEHHEH JHEPTHH.
VYcnoBHUs MPUMEHUMOCTH 3TOM MOJENN: HU3Kas KOHLIEHTPALUs YaCTHIL, BBICOKHE
TEeMIIepaTypbl. BelpaxkeHue i1 BHYTPEHHEH DHEPTUU OJHOATOMHOTO MJI€AJIBHOTO
rasa.

KBazucrarnyeckne U HECTaTUYECKHUE MPOLIECCHI.

OnemenrtapHas paboTa B TepMoanHaMuKke. Beruucnenue paboTel o rpaduky
npoiiecca Ha pV-auarpamme.

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

KomnuectBo TemnoTel. Temnmo€éMKOCTh Tenma. YHAelnbHas W MOJIIpHAs
TEIUIOEMKOCTH BelllecTBa. YpaBHeHHe Maiiepa. VYenbHass TemioTa CropaHus
tormBa. Pacuér KonuuecTBa TemoThl mpu Teruionepenade. I[lonstue 00
aauabaTHOM IIpoIiecce.

[lepBblii 3aKOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. Kommuectso
TEIUIOTBI W paboTa Kak MeEpbl HM3MEHEHUS  BHYTPEHHEH  HSHEpruu
TEPMOJIMHAMHYECKONU CHCTEMBI.

BTopoii 3akOH TEpPMOJMHAMHUKHA JUII PABHOBECHBIX IIPOLECCOB: 4Yepes
3aJlTaHHO€ PABHOBECHOE COCTOSIHUE TEPMOJUHAMUYECKONM CHCTEMBI MPOXOJIUT
eMHCTBEHHAas aauadarta. AOCOIIOTHAS TeMIIepaTypa.

BTtopoii 3akOH TEpPMOJMHAMUKM 11  HEPABHOBECHBIX  IPOLECCOB:
HEBO3MOKHO IepeJaTh TEIIOTY OT O0Jiee XO0JIOJHOTO Tena K 0ojee HarpeToMy 0e3
komriencarmu (Knaysuyc). HeoGpaTumMocTh NpUpOTHBIX MPOIIECCOB.

[Tpunnumne aectBus TermoBbix MamunH. KIT/I.

Maxkcumansnoe 3nauenue KII/I. [ukn Kapho.

DKOJIOTUYECKHE aCIIEKThl MCIOJIb30BaHMUs TEIUIOBBIX ABurareiiei. TemioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHUYecKue yCTpOMCTBA M TEXHOJIOTMYECKUE IPOLIECCHI: XOJIOAWIBHUK,
KOHJUIIMOHEP, AU3ENbHBIA U KapOIOpaTOpHBIA ABUTATENd, MapoBas TypOuWHa,
MOJIyYEHUE CBEPXHU3KUX TeMIeparyp, YTWIM3AIUs «TEIUIOBBIX» OTXOJIOB C
UCIIOJIb30BaHUEM TEIIOBOTO HAcOCa, yTHIIM3aIHsl OMOOPTraHUYECKOTO TOILINBA JJIst
BBIPAOOTKH «TETIOBOI» U 3JIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyeckoM pacIiIupeHuu.

Bo3aymHoe orauso.

CpaBHEHHE yAEIBbHBIX TEINIOEMKOCTEN BELIECTB.



CrniocoObl U3MEHEHMsI BHYTPEHHEN SHEPTHUU.

HccnenoBanue anquabaTHOrO mpolecca.

KomnbroTepHble MOJIENN TEMJIOBBIX IBUTATEIIEH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npAKMUKyM.

N3mepenne yaenbHON TEMIIOEMKOCTH.

HccnenoBanne npoiecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue anqnabaTHOTO Mpolecca.

N3ydeHne B3aMMOCBA3M DHEPTUM MEXMOJIEKYISIPHOTO B3aUMOACHCTBHS U
TEMIEPATYPhbl KUTICHUS AKUJTKOCTEH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHaeHcanus. VcmapeHue W KureHue. Y JenbHas
TEIJIOTa MapooOpa3oBaHUs.

Haceimiennele ¥ HeHachlleHHbIE mapbl. KauecTBeHHass 3aBHCUMOCTH
IJIOTHOCTHU M JABJIEHUs HACBIIMIEHHOTO ITapa OT TEMIIEPATypPbl, NX HE3aBUCHUMOCTh
0T 00bEMa HACKIIIEHHOTO Tapa. 3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxxnocTh Bo3ayxa. AOCOTIOTHAS U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmueckue u amopdHble Tena. AHU30TPONHS CBOWCTB
KpuctaiuioB. [lmaBieHne u Kpuctaiums3auusa. Y JIEJIbHAas TEIIOTAa IUIABJICHUS.
CyOnumarnus.

Hedopmanmu tBEporo Tena. Pactsokenue u cxxatue. Caur. Moaynas FOHra.
[Ipenen ynpyrux aedopmarmii.

TennoBoe pacimpeHue XKUIKOCTEH U TBEPABIX Tel, 00bEMHOE M JIMHEHHOE
pacmvpenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHMI YaCTHI] BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacUIupeHus Tell (Ha Ka4eCTBEHHOM yPOBHE).

[IpeoOpazoBanue sHEepTrUn B (Pa30BbIX MMEPEXOIaX.

YpaBHeHuUE TEII0BOTO OanaHca.

[ToBepxHocTHOE HaTspKeHHE. Ko3(pGuUUEeHT MOBEpXHOCTHOTO HATSHKEHHS.
Kanusspusie sBieHus. J[aBiaeHne noa UCKPUBIEHHON ITOBEPXHOCTBIO KUIKOCTH.
®opmyna Jlannaca.

TexHn4eckrue yCTpOWCTBA UM TEXHOJIOTHUYECKHE TMPOLECCHL:  KUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIIBI.

Hemoncmpauuu.

TermnoBoe pacupeHue.

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kunenue npy noHM>XEHHOM TaBJICHUM.

N3mepeHne cuitbl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMU TIEHKAMH.

CmauunBaHue.



Kanumisipasie aBiIeHUs.

Mopenu HEHbBFOTOHOBCKOM KUJIKOCTH.

CriocoObl U3MepeHus BIaXKHOCTH.

HccenenoBanne HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIECTBA.

Bunsr nedopmariuii.

HaoGmronenne mansix aedopMariuii.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npakmukym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHUS JKUIKOCTEM.

N3mepeHne yaenbHON TENIOTHI IIJIABJICHHUS JIBJA.

N3ydeHne CBOMCTB HACBIIIEHHBIX IIAPOB.

N3mepenne aOCONMIOTHOW BIIaXKHOCTH BO3/AyXa M OLIGHKa Macchl MapoB B
IIOMEIIICHHH.

N3mepenue ko3 duiiieHTa MOBEPXHOCTHOTO HATSXKEHMUS.

N3mepenue monyns FOHra.

HccnenoBanue 3aBUCHUMOCTH  JAeopMali pEe3MHOBOro obpasua  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DiaekTpoauHaAMMKA.

Tema 1. dnexkmpuueckoe noie.

OnekTpu3anus Tel U €€ MPOSBICHHS. JJNEKTpUYECKUU 3apan. JIBa Buma
ANEKTPUYECKUX 3apsAaoB. [IpoBOAHUKH, HOHMAJIEKTPUKH H  MOJYIPOBOJIHUKH.
OneMEeHTapHbId JJIEKTPUYECKU 3apsii. 3aKOH COXPAHEHHUS AIIEKTPUYECKOTrO
3apsaa.

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

DIIeKTpUYECKOe 1ose. Ero AeicTBUE Ha JIIEKTPUUYECKUE 3apsIbl.

Hampsix€anocts  anektpuueckoro  moinia.  [IpoOuwiii  3apsna.  Jlunaum
HaIPSHKEHHOCTH 3JIEKTPUYECKOT0 NoJIs. OHOPOAHOE AIEKTPUUECKOE TOJIE.

[ToTeHIMaNbHOCTh AJIEKTPOCTATUYECKOTO MOJisA. Pa3HOCTh MOTEHLHMATIOB U
HanpspbkeHue. [loteHnmaneHas SHeprus 3apsga B DJIEKTPOCTATUYECKOM MOJIE.
[ToTeHUMaN 31EKTPOCTATUYECKOrO NoJiA. CBA3b HANPSKEHHOCTH TOJIS U Pa3HOCTU
MOTEHIUAJIOB I 3JIEKTPOCTATUYECKOrOo ToJis (KaKk OJHOPOAHOTO, TaK U
HEOJIHOPOHOTO).

[TpuHIMN Cyneprno3uliuy AJIEKTPUYECKUX MOJIEH.

[Tone Toueunoro 3apsna. Ilone paBHOMEepHO 3apspkeHHOUM cdephl. [lone
pPaBHOMEPHO 3apsKEHHOro mo o00bEéMy mapa. [lone paBHOMEpHO 3apsKEHHOU
OecKOHEUHOW TUIOCKOCTU. KapTuHBI JHHUN HANpsHKEHHOCTH OSTUX TOJEH W
HKBUMOTEHIIUAIIbHBIX IOBEPXHOCTEH.

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

JIMpNeKTpUKM B 3JIEKTPOCTATHUYECKOM  TOJIE. Jlupnexktpruyeckas
IIPOHUIIAEMOCTh BELIECTBA.



Konnencatop. DJIEKTPOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTh ILIOCKOTO
KOH/JIEHCaTOopa.

[TapannenbHOE coeTMHEHUE KOHIEeHCATOPOB. [locnenoBarenbHOe COETUHEHHE
KOHJIEHCATOPOB.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

JIBr>keHME 3apsyKEHHOM YaCTUIIBI B OJTHOPOJIHOM 3JIEKTPUUYECKOM MOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETpP, DJIEKTPOCTATHUECKass 3alluTa, 3a3eMJICHHE JJICKTPOIPHUOOPOB,
KOHJIeHCATOpHhI, reHepaTtop Ban ne ['paada.

Hemoncmpauyuu.

Y CTpOUCTBO U PUHIKII IEUCTBUS AJIEKTPOMETPA.

DIEKTPUYECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DJIEKTPUYECKOE TOJIE IBYX 3aPSKEHHBIX TIIACTHH.

Mopens anekTpoctaTudeckoro reueparopa (Bau e ['paada).

[IpOBOTHUKH B 3JIEKTPUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

YCTpOUCTBO U IEUCTBUE KOHJIEHCATOPA ITOCTOSIHHOM U IIEPEMEHHON EMKOCTH.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpAa OT IUIOLIAJIH
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJICKTPUYECKON NPOHUIIAEMOCTH.

DHeprus 3JeKTPUUECKOTO MO 3apSIKEHHOT0 KOHJEHCATOPa.

3apsiaKa U pa3psika KOHJIEHCAaTopa Yepe3 PE3UCTOp.

Yuenuueckuit sxcnepumenm, navopamopnsie padomul, RPAKMUKYM.

OueHka cui B3aUMOJICHCTBUS 3aPSKEHHBIX TEI.

HaOmronenue npeBpalieHus HEpruu 3apsKEHHOT0 KOHJEHCATOPa B SHEPTHUIO
V3JIy4YEHUS CBETOANO/A.

N3ydyeHne npoTekaHus TOKa B LEINU, COAEPIKAILIECH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MTOTEHIUAJIOB (HanmpsHKEeHMST ) pu
MOCIIEIOBATEILHOM COCIMHEHNU KOHJIEHCATOPOB.

HccnenoBanue paspsiia KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoanuwtil 31eKmMpuiecKuii mok.

Cuina toka. [TocTosiHHBIN TOK.

VYciloBus CymecTBOBaHUSI MOCTOSSHHOTO JJIEKTPUYECKOTO TOoKa. MICTOUYHMKH
toka. Hampskenue U u DJ1C &.

3akon Oma 1Jid yyacTka IeMu.

DIeKTpUIecKoe COITPOTHUBIICHUE. 3aBUCUMOCTh COITPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJIMHBI W ITUIOIIAJAM MONEPEYHOTO CEUCHMUS.
VY nenbHOE CONMPOTUBIICHUE BEUIECTBA.

[TocnenoBaTenbHOE, MApAILICIBHOE, CMEIIAHHOE COEAUHEHUE MPOBOIHUKOB.
Pacuér pa3BerBnéHHbIX nekTpuieckux meneil. [IpaBmma Kupxroda.



Pabota snextpuueckoro Toka. 3akoH Jxoyns—Jlenna.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BBbIAENSEMas Ha
pe3ucrope.

OJIC u BHyYTpEeHHEE CONPOTHBJIECHUE HMCTOYHMKAa ToKa. 3akoH Owma s
MOJMHOW (3aMKHYTOM) DJIGKTPUYECKOW I1enu. MONIHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KonzeHncaTop B ienu MOCTOSTHHOTO TOKA.

TexHn4eckrue YCTpPOWCTBA M TEXHOJOTMYECKUE IPOLECCHL: aAMIIEPMETD,
BOJIBTMETP, PEOCTAT, CYETUUK IJIEKTPUUECKON IHEPTUU.

Hemoncmpauyuu.

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT HAINPSKEHUS MJI1 PE3UCTOpa,
JaMIIbl HAKAJIWBAHUS U CBETOAMO/IA.

3aBUCUMOCTh COINPOTUBIICHUS WIMHAPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHUS U MaTepuaa.

HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA OT COIPOTUBIICHUS MPU MOCTOSHHOM
HaIpsKEHUH.

[Ipssmoe nzmepenne DJ[C. KopoTkoe 3aMbIkaHNE TAIbBAHUYECKOTO AJIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHHUS.

CrniocoObl coelMHeHUs UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HUCTOYHHKA TOKa
OT CUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanre CMEIIaHHOTO COEAMHEHUS PE3UCTOPOB.

M3mepenne yaenbHOro CONpOTUBIIEHNS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpPSKEHUS IS JIAMIIBI
HaKaJIMBaHUS.

YBenuuenue npenena u3MepeHus aMmrepMerpa (BoJIbTMETPA).

N3mepenue D/1C 1 BHYTPEHHETO COMPOTHUBIIEHUS UCTOYHUKA TOKA.

UccnenoBanne 3aBucumMoctd J/[C raabBaHMYECKOro 3JEMEHTA OT BPEMEHHU
IpU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMH MCTOYHMKA TOKa
OT CUJIbI TOKA B LICTIH.

HccnenoBanrie 3aBUCUMOCTH MOJIE3HON MOIIHOCTA MUCTOYHUKA TOKA OT CHUJIBI
TOKA.

Tema 3. Toxu 6 pa3nuuHbIX cpeoax.

DNeKTpUYecKkass MPOBOJUMOCTh  PA3IMYHBIX  BEIIECTB.  DJIEKTPOHHAs
POBOJMMOCTh TBEPIBIX METAJUIOB. 3aBUCUMOCTH COINPOTHUBIICHHUS METAJJIOB OT
TemiiepaTypbl. CBEpXIpOBOANMOCTb.



DNEeKTPUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpOBOTHUKMY. CoOcTBeHHass U MpPUMECHasT  IPOBOJUMOCTD
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoJHUKOBBIE TPUOOPHI.

ONEeKTPUYECKUd TOK B AJIEKTPOJUTAX. DJIEKTPOJIUTUYECKAS] JUCCOLIMALIMS.
OnekTponus. 3akonsl Dapajes s AICKTPOIH3a.

DIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATEIbHBIN
pasps. Pa3nuyHbie TUIIBI CAMOCTOATENBHOTO pazpsiaa. Monnus. [lnazma.

TexHuyeckue yCTpOWCTBA M NPAKTHYECKOE IPUMEHEHHE: Tra3opaspsaHble
JaMmIbl, SJIEKTPOHHO-JIy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPaH3UCTOP, (POTOAMOMA, CBETOAMOJ, TajbBaHUKA, paQUHUPOBAHUE MEMH,
BBITIJIABKA AJTIOMUHUSA, SJIEKTPOHHAST MUKPOCKOIIHSI.

Jemoncmpayuu.

3aBUCUMOCTh CONPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

3akoHbl 3ekTposm3a dapazes.

HckpoBoil paspsii ¥ IPOBOJIMMOCTE BO3yXa.

CpaBHEHHE MPOBOIMMOCTH METAJIOB U NOJYIIPOBOJHUKOB.

OAHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HaGmroienne amexTpoiusa.

M3mepenue 3apsiia OJHOBAJIIEHTHOTO MOHA.

HccnenoBaHre  3aBUCMMOCTH  CONPOTUBIIEHHUS — TE€PMOpE3UCTOpa  OT
TEMIIepaTyphl.

CHsiTHE BOIBT-aMIIEPHON XaPAKTEPUCTUKU THO/IA.

Du3nYecKuil MPAKTUKYM.

Crioco0b! n3MepeHus: PU3NYECKUX BETUUYHMH C UCIOJIb30BAHUEM 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 MPEMJIOKEHHBIX THUMNOoTe3 (BBIOOp W3 pador,
ONMMCAHHBIX B  TEMATHYECKUX  pazlenax  «YUEHHYECKUH  HIKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

MesknpeaMeTHbIE CBS3H.

Nzyuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 10 kiacce
OCYUIECTBIISIETCSI C YUETOM COJIEP KATEIIbHBIX MEXKIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTHUKH, OUOJIOTHUH, XUMUHU, TeOrpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYUECHUEM MEN 0008 HAYUHO20
no3HanuA: SIBICHUE, Hay4YHBIH (hakT, TUIOTE3a, (U3NYEecKas BEIMYMHA, 3aKOH,



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

Mamemamuka: pelleHHE CHUCTEMbl YypaBHeHUH. JIuHeitHas QyHKIuA,
napabona, runepOona, ux rpaQuKyd U CBOWCTBA. TpUroHOMeTpHUecKue (PyHKIUU:
CUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 MX MPOEKIIMU HA OCH KOOPJIMHAT, CIIOKEHNUE BEKTOPOB.

Bbuonocusa: mexanudeckoe IBWKEHHE B KUBOUM npupoje, nuddysus, ocMmoc,
TEIJIOOOMEH JKMBBIX OPraHU3MOB, TEIUIOBOE 3arpsA3HEHUE OKPYKaloLEeH Cpensbl,
yTUIu3alusg OHOOPraHMYEeCKOro TOIUIMBAa Ui BBIPAOOTKH «TEIUIOBOM» U
AIEKTPOIHEPTUH, TIOBEPXHOCTHOE HATSHKEHUE U KAITMJUISIPHBIE SIBJIEHUS B IPUPO/IE,
IIEKTPUYECKUE SIBJICHUS B KUBOM IIPUPOJIE.

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

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

Texnonozua: npeoOpa3oBaHUE IBUKEHUN C UCIOJIb30BAHUEM MEXaHU3MOB,
y4€T CyXOro M JKHUJIKOTO TPEHUS B TEXHUKE, CTATUYECKUE KOHCTPYKIUHU
(KpOHIITEWH, peméryarble KOHCTPYKLNHU), UCHOJIb30BaHUE 3aKOHOB COXPaHEHMS
MEXaHUKH B TEXHUKE (TMPOCKON, BOAOMET U JAPYTHUE), ABUTaTElIb BHYTPEHHETO
cropanusi, mapoasi TypOMHa, OBITOBOM XOJOJUIBHUK, KOHIAUIIMOHEP, TEXHOJIOTUH
MOJIyYEHUS] COBPEMEHHBIX MAaTepHaloB, B TOM YHCIE€ HAHOMATEpPUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPHUOOpPOB,
ra3opas3psiHbIC JIAMIIbI, TTOJIYITPOBOJHUKOBBIE TPHOOPHI, TAIbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMMKA.

Tema 4. Mazcnummnoe noJe.

B3auMonelcTBUE TIOCTOSAHHBIX MArHUTOB M IMPOBOJHUKOB C TOKOM.
MarautHoe mnone. Bexkrop MarHuTHOM uWHAyKuuu. I[IpuHomn cynepno3unuu
MAarHUTHBIX NOJIeH. JINHUM MarHUTHOW MHIYKIMH.

MarnutHoe 1oJie MPOBOJHUKA ¢ TOKOM (TIPSIMOTO MPOBOJHMKA, KATYIIKU U
KpyroBoro Butka). OnsIT Jpcreaa.

Cuna AmMmnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuia JlopeHnua, €€ HanpaBiIeHUE U MOJYJIb. JIBUKEHUE 3apSKEHHON YaCTHUILIBI
B OJJHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jloperna.

MaruautHoe nosne B BemectBe. DeppoMarHeTuku, napa- U IUaMarHeTHUKH.



TexHuueckue YCTPOﬁCTBa N TCXHOJOIM4YCCKHE IIPOLCCChI: IMPHUMCHCHHUC

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTEP-MYJIbTUMETD,
AIIEKTPOJBUTATEND SIKOOU, YCKOPUTEIH 2JIEMEHTAPHBIX YACTHIL.
Hemoncmpauyuu.

Kaptuna 7uHHMA  MHAYKOMM ~ MAarHATHOTO — IIOJISL  IIOJIOCOBOTO U
MOJIKOBOOOPA3HOTO OCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHMTHOM MHIYKIWH MOJIA JJIMHHOTO MPSIMOTO IPOBOJIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOTO IPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmonencTBre 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Ammepa.

Jevictre cuibl JIopeH11a Ha HOHBI SJIEKTPOJIUTA.

Habmroienue nBHKEHUs IMy4yKa 3JIEKTPOHOB B MAarHUTHOM TIOJI€.

[TpuaIMI JNEUCTBUS AJIEKTPOU3MEPUTEIILHOTO npudopa
MAarHATO3JIEKTPUYECKON CUCTEMBI.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanre MarHUTHOTO OJIS IOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBONCTB (GeppOMarHeTUKOB.

HccenenoBanne neMCTBASI MOCTOSIHHOTO MarHWTa Ha PaMKy € TOKOM.

N3mepenne cuitbl Amriepa.

M3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpA OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHIYKLMY HA OCHOBE U3MEPEHUS CHIIBI AMIIEpa.

Tema 5. dnekmpomazHumuas uHOYKYU.

SIBeHne ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
naaykuun. OJIC wHAyKnuu. 3akoH SIEKTpOMarHUTHOM uHAYKunu Dapanes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

O/1C mHAOyKUMHM B NPOBOJHUKE, ABMKYIIEMCS B OJHOPOJAHOM MAarHUTHOM
ToJIE.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karylika WHIYKTMBHOCTM B LENHM IOCTOSHHOTO TOKAa.
Asnenue camonHaykuuu. 3J{C caMOMHIYKIIMH.

OHeprusi MarHUTHOT'O OJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOIMYECKHE IMPOLECCH: MHAYKIMOHHAS
1e4b, COJICHOU], 3aIMTa OT 3JIEKTPU3ALNH TEJ PU JABHXKEHUU B MAarHUTHOM I10JIE
3eMuIH.

Hemoncmpauuu.

HabGntonenue siBjeHUs 3JIEKTPOMAarHUTHOM UHYKIIUU.

Hccnenoanne 3aBucumoctd OJIC MHAYKOIHM OT CKOPOCTH W3MEHEHHS
MAarHATHOTO MOTOKA.



ITIpaBuno Jlenua.

[TameHrie MarHuTa B aTFOMUHHUEBOM (MEIHOM) TpyOe.

SIBneHNE CaMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ{C caMOMHIYKIHMK OT CKOPOCTH M3MEHEHHS
CUJIBI TOKA B IIEIIH.

Yuenuueckuii sxcnepumenm, nadvopamopnsie padomul, RPAKMUKYM.

HccnenoBanne sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

OrnpeneneHue MHIYKIIMU BUXPEBOIO MArHUTHOTO TIOJISL.

HccnenoBanue siBIEHUS] CAMOUHAYKIIWH.

COopka MoJIeTu JIEKTPOMAarHuTHOTO TeHepaTopa.

Pa3znen 5. KosieOanusi v BOJTHBI.

Tema 1. Mexanuueckue Konebanus.

KonebarenbHast cuctema. CBOOOIHBIE KOJICOAHUS.

[Mapmonndeckue kosnebanusi. Kunemarnueckoe U JTUHAMHUYECKOE OIMKCAHUE.
DHepreTuyeckoe ONMUCAaHUE (3aKOH COXPAHEHUS MEXaHWYECKOW 3HEprur). BeiBoj
JUHAMUYECKOTO OMUCAHUS TAPMOHUYECKUX KOJIeOAHUM U3 UX IHEPreTUYECKOro U
KMHEMAaTUYECKOTO OTTUCAHUS.

Ammumntyna u (dasza konebanuid. CBs3b aMIUTUTYAbl KOJEOAHUU HCXOTHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJICOAHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepmon u uacrota konebanwil. Ilepron ManmbiX CBOOOAHBIX KOJEOAHMI
MaTeMaTU4YecKoro MasdTHuka. llepuos cBOOOAHBIX KOJIEOAHWUN TPYKUHHOTO
MasiTHUKA.

[Tonsarue o 3aTyxarwmux kKojaebanusx. BeiHyX1eHHbIe KOeOaHus. Pe3oHaHc.
Pe3sonancHass kpuBasd. BimsHue 3aryxaHWss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOaHUS.

TexHuyeckne ycTpoucTBa U TEXHOJIOTMYECKHUE MPOLIECChl: METPOHOM, Yachl,
KaydeJid, My3bIKaJbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuck K0e0aTeTbHOTO ABUKCHHUS.

Hab6nronenne He3aBUCUMOCTH TIEPHO/Ia MAJIBIX KoJieOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuid U 3aBUCUMOCTH TIEPH0J1a CBOOOTHBIX
KOJICOAHHI OT COMPOTHUBIICHHUS.

HccnenoBanne koyiebaHWW Tpy3a Ha MACCHUBHOM TMPYKHHE C IIEJBIO
dbopmupoBaHUs MPEACTaBICHUIN 00 UACAIBHON MOEIN MPY>KUHHOTO MasSTHUKA.

3aKOH COXpaHEHUs SHEPIUU IIPU KOJICOAHUAX Tpy3a Ha MPYKUHE.

HccnenoBanne BoIHYXICHHBIX KOJICOAHUI.

HaOmronenue pezoHanca.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuoga CBOOOJHBIX KOJIEOAHUH HUTAHOTO M MPYKUHHOTO
MasiITHUKOB.

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

N3yyeHue ABUKEHUS HUTSAHOTO MasiTHUKA.

[Tpeobpa3zoBanue YHEPTUH B MIPYKUHHOM MASTHUKE.

HccnenoBanrie yObIBaHUS aMIUIUTY/IbI 3aTYXAIOIIUX KOJIEOAHUH.

HccnenoBanuie BRIHYXICHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJIEKTPOMAarHUTHBIE KOJCOAHWS B
UJealbHOM KosieOaTenbHOM KOHType. Popmyrna Tomcona. CBA3b aMILTUTYIbI
3apsia KOHJEHcaTopa ¢ aMIUIMTY/I0M CHJIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMsI SHEPTUU B UI€aJIbHOM K0J1e0aTeIbHOM KOHTYPE.

3aTyxaromnue 3JIEKTPOMArHUTHBIE KoJieOaHus. BrinyxaeHnbie
AIIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemeHHBII TOK. MOINHOCTH IEPEMEHHOIO TOKAa. AMIUIUTYIHOE H
JEHCTBYIOLEE 3HAUYEHHWE CHJIBI TOKAa W HANpsOHKEHUs MpH pa3iudHoi dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMabHBI TIEPEMEHHBIA TOK. Pe3MCTOp, KOHIEHCATOp M KaTyIlKa
WHIYKTUBHOCTH B LIENM CUHYCOMJAIBHOIO NEPEMEHHOIO0 TOKAa. PE30HAHC TOKOB.
Pe3oHaHc HanpsiKeHUi.

Uneansubiii  Tpancopmatop. IlpomsBoacTBo, mepemadya W TOTpeOJICHHE
AIEKTPUYECKON SJHEPTUH.

OKOJIOTUYECKHE PHUCKU TpU NPOU3BOACTBE IIIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M TEXHOJOTMYECKUE IPOLIECCHI: JIICKTPUUECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUM JJIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AIEKTPOMAarHUTHBIE KOJICOAHUSI.

3aBUCHUMOCTB 4aCTOTBI CBOOOIHBIX KOJIEOAHUHM OT MUHAYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AJIEKTPOMAarHUTHBIX KOJICOAHMIA.

['eneparop He3aTyXarOLUX 3JIEKTPOMArHUTHBIX KOJIEOaHUN.

Mopenb 3JIEKTPOMarHuTHOTO Te€HEPATOpa.

BhiHyXeHHbIE CHHYCOUJAIbHbBIE KOJICOaHMUS.

Pe3ucTop, KaTymka MHAYKTHBHOCTH M KOHJIEHCATOP B LIENH NEPEMEHHOIO
TOKA.

Pe3onanc mnpu MOCIENOBATENIBHOM COEAWMHEHUH PpE3UCTOPA, KATYLIKU
WHIYKTUBHOCTH M KOHJIEHCATOPA.

YCTpoiCTBO 1 IPUHITUT ICUCTBUS TpaHCPOpMATOpA.



Monenb TMHUY 3JIEKTpONepeiayn.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomut, npAKmMuKym.

N3yuenue tpancpopmaropa.

HccnenoBanre NEpeMEHHOrO TOKa 4Yepe3 MOCIEAOBATEIbHO COEAUHEHHBIE
KOHJIEHCATOp, KaTyIIKy U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

HccnenoBanrie paboThl HCTOYHUKOB CBETA B 1IN MEPEMEHHOIO TOKA.

Tema 3. Mexanuueckue u In1eKmMpoMAZHUMHbBLE GOJIHDL.

MexaHudeckue BOJHBI, YCJIOBHS WX pacnpocTpaHeHus. llomepeunsie u
IPOJOJIbHBIE BOJHBL. lleproa, CKOpOCTh pPACHpPOCTPAHEHHS M JJIMHA BOJIHBI.
CBolicTBa MEXaHMYECKHMX BOJH: OTpa)K€HHE, NpeIoMJIeHHE, HUHTepPEepeHLus U
nudpaxims.

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

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOIIEH CPEIBI.

DNEKTPOMAarHUTHBIE BOJHBL. Y CIIOBUS M3IYy4YEHUs 3JIEKTPOMAarHUTHBIX BOJIH.
B3auMHas opreHTalMs BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

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

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

[TpuHIMIIBI pagUOCBA3H U TENEBUACHUS. Paguookanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeJibl.

TexHruecKue yCTPONCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJbHbIE
MHCTPYMEHTBHI, pajiap, paauonpuéMHHUK, TEIEBU30p, aHTeHHA, Tenepon, CBU-nieusb,
YJIBTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEIHLIMHE.

Jemoncmpayuu.

OOpa3zoBaHue U paclpoOCTPaHEHUE MOTIEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJICOAHUH.

Habmoienue otpaskeHus U MpeIoMIICHUS] MEXaHUUECKHUX BOJIH.

Hab6nronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBolicTBa ylbTpa3ByKa U €ro MpUMEHEHHE.

Habmonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
Y4aCTOTON KOJeOaHMIA.

Hccnenosanue CBOWCTB DJIEKTPOMArHUTHBIX  BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3auus, Audpakuns, nHTephepeHIIus.

Oo6HapyxeHue nHPpaKpacHOTo U yIbTPadHUOIETOBOTO U3ITYUEHUH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padomul, npaKmuKym.



N3yueHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMONIMHEWHOE pAacHpOCTPAHEHHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4yeuyHbIl HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zobpaxeHuit B
riockoM 3epkane. Chepuieckue 3epkaa.

[Ipenomnenue cBera. 3aKOHBI MIPEITOMIICHUS CBETA. AOCOIOTHBIN MTOKA3aTENh
npesnomMieHus. OTHOCUTENbHBIA NOKa3aTelb npeaomiieHus. [10cTOSHCTBO 4acTOThI
CBETA M COOTHOLIEHWE JJIMH BOJIH IIPU IIEPEXOAE MOHOXPOMATHYECKOTO CBETA
4yepes3 Ipa”ully paszenna IByX ONTUYECKUX CPEeNl.

Xon nyueit B mpusme. [ducnepcusi cBera. CloxkHBIA cocTaB 0€lI0ro CBETa.
IBerT.

[lonHoe BHyTpeHHEE OTpaxkeHHe. [IpenenpHbI yroa MmojJHOrO BHYTPEHHETO
OTPaKEHMUS.

Cobupatonie U pacceuBaromive JuH3bl. ToHkasg JnmH3a. DoOKycHOe
paccTossHUE€ U ONTUYEeCKas CHJIa TOHKOW JIMH3bl. 3aBUCUMOCTH (DOKYCHOTO
pPAcCTOSIHUSL TOHKOW C(EpUYECKON JIMH3bI OT €€ Ie€OMETPUU U OTHOCHTEIHbHOIO
ITOKA3aTeNIs MPEJTOMIICHUS.

dopMysia TOHKOM JIMH3BL. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

Xox myda, MPOMIEAIIEro JIMH3Y IOJ IPOHU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuueckor ocu. IlocTpoeHne wH300paXeHUl TOYKM W OTpe3Ka NpsIMOM B
cOOMpAarOIUX U PACCEUBAIOIINX JMH3AX U UX CUCTEMAX.

OnTuueckue npubopsl. Pazpemaromas cnocoOHOCTh. [1a3 Kak onTuyeckas
CUCTEMA.

[Ipenensl MPpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JBYX KOTEPEHTHBIX HWCTOYHHUKOB. [IprMepsl KIIacCHYECKHX
UHTEP()EPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas peméTka. YCIoBUE HaOIMIOACHUS
IVIABHBIX ~MaKCMMyMOB TIPpM NAJAEHUM MOHOXPOMATHYECKOIO CBETAa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOMCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: OYKH, JyIa,
nepuckon, Qoroanmnapar, MUKPOCKOI, MPOEKIMOHHBIN ammapar, NpOCBETIECHUE
ONTHUKH, BOJIOKOHHASI ONTHKA, AU(PPAKINOHHAS pEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHHUS CBETA.



HccnenoBanne npesioMIIEHUs CBETA.

Habnrogenue noHOro BHyTpEHHETo oTpakeHus. Mojienb cBEToBO1a.

HccnemoBanre XoAa CBETOBBIX IIYYKOB 4YEPE3 IUIOCKOMAPaJUICIbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanre CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpocKoIa, TeJIeCKOna.

HaoGmronenue natepdepeHinm cBera.

HabGnronenue BeTOB TOHKUX IJIEHOK.

Habmonenue nudpakimu cBeTa.

N3ydenne 1uppakimOHHON PEIIETKH.

Habmonenue nudpakiinoHHOTO CEKTpa.

Habmronenue nucnepcuu cBera.

HabGnronenue noasipusalnuu CBeTa.

[IpuMeHeHue NOISIPOUIOB JIJIsl U3YUEHUS] MEXaHUYECKUX HAPsHKEHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

N3mepeHune nokazaresis npesioMJIEHUs CTEKJIA.

HccnenoBaHne 3aBUCHMOCTH (POKYCHOTO pacCTOSHUS OT BellecTBa (Ha
pUMEPE KUJIKHUX JTHH3).

N3mepenrie POKyCHOrO pacCTOSIHUS pacCEUBAIOLIUX JIMH3.

[Tosryuenue n300pakeHUsl B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3BI.

[Tosryuenue n300paxkeHUs B CUCTEME U3 JIBYX JIMH3.

KoHcTpynpoBaHue TENeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpakuuu, nHTEp)EepeHInn U MOIIpU3alii CBeTa.

N3yuyeHue noyspu3aiuu cBeTa, OTPaXKEHHOTO OT MOBEPXHOCTH IUAJIEKTPHUKA.

N3yyenue nHTEpPEpeHIINH JIAa3€PHOTO U3TyUYCHUS HA IBYX IIETSAX.

HabGmronenue qucnepcun.

HaOmronenue u ucciaegoBanue qu(ppakiinoOHHOTO CIIEKTpa.

N3Mepenue IrMHbI CBETOBOUM BOJIHEI.

[Tonmydyenue criekTpa U3ITy4EHHUS] CBETOJIMOMA MPU MOMOIIN AUGPAKIIMOHHOM
PELIETKMU.

Pa3znes 6. OcHOBBI CIeIUAJIBLHOM TEOPUU OTHOCHUTEIbHOCTH.

['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOM  MexaHukd.  lloctynarel
CHeualbHOU TEOPUH OTHOCUTEILHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  mHTepBal.  [IpeoOpazoanusi  Jlopenna.
YcnoBue npuuMHHOCTH. OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMENJICHHE
BPEMEHU U COKpPAILICHUE JITIUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl ¢ PHEPruer U UMIYJIbLCOM PEISTUBUCTCKOM YaCTHUIIbl. DHEPTHUs
MIOKOSI.



TexHuueckue YCTpPOWCTBA M TEXHOJOTUYECKHE IMPOLIECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEIHU 3apSXKEHHBIX YaCTHII.

YyeHndyeckui IKCIIEpUMEHT, JIa00paTOpHbIE PAOOTHI, MPAKTUKYM.

OnpeneneHue UMITyJIbCa W DSHEPrUU  PEISITUBUCTCKUX  4YacTull (1o
dboTorpadusM TPEKOB 3apsHKEHHBIX YACTHUI] B MATHUTHOM II0JIC).

Paznen 7. KBantoBasi pusnka.

Tema 1. KopnycKynapho-6011060ii 0yanu3sm.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHUE (M3JIyuyeHHUE aOCOIIOTHO YEPHOTO TEna).
3akoH cMmemnienust Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTHUS U UMITYJIBC (POTOHA.

®orordpdext. Onwitel A. I'. CroneroBa. 3akonsl poToddpdexra. YpaBHeHHE
OuinmTenHa 1 poroaddexra. «KpacHas rpanuna» Goroaddekra.

JlaBnenue cBeta (B YACTHOCTHM, JaBJIGHHE CBeTa Ha a0COIIOTHO
MOTJIONIAIONIYI0 W aOCOJIIOTHO OTpaxkarolrylo moBepxHocTh). OmbiTel II. H.
JleGenena.

BousiHoBBIE cBOMCTBaA yacTull. BosHbl ne bponns. lnuna BonHb! 1e bpoiiss u
pasMepbl O0OJaCTH JIOKAJIM3AIMU JBUXKYyIIeWcs dactuibl. KopmyckymnspHo-
BOJIHOBOM Jyanu3Mm. /{udpakius 31eKTpOHOB Ha KpUCTAILIaX.

Cneunduka usmepenrii B Mukpomupe. COOTHOUIEHUSI HEONPENEIEHHOCTEM
['eitzenbepra.

TexHuueckrue yCTpOWCTBA M TEXHOJIOTHMYECKHUE ITPOLIECCHI: CIEKTPOMETD,
doTosneMeHT, (HOTONATYMK, TYHHEIBHBIM MHUKpPOCKON, COJIHEYHas Oarapes,
CBETOAMO/I.

Hemoncmpauuu.

®doTo3(dQdeKT Ha yCTAaHOBKE C IMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

HccnenoBanrie  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYIPOBOJHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauog.

Conneunas Oarapest.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomul, nPAKMUKyMm.

Hccnenosanue Gporopesucropa.

N3mepenue nocrosinHoi [lnanka Ha ocHOBe uccienoBanus Gororddexra.

HccnenoBanrie 3aBUCUMOCTH CUJTBI TOKA YEPE3 CBETOIUO]] OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITEl O HCCIEIOBAHUIO CTpOeHUs aroMma. [lmaHerapHas Moneilb aroMa
Pezepdopaa.

[Toctynarel bopa. M3nydyenue u norsonieHue (JOTOHOB MPH MEPEX0Jie aTomMa
C OJTHOTO YPOBHS DHEPIUU HA JPYTOM.



Buapl ciektpoB. CIEKTp YpOBHEN S3HEPTUH ATOMA BOJOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3IyueHue cBeta. Jlazep.

TexHuyecknue yCTpOHMCTBA M TEXHOJOTHYECKHUE MPOLECCHI: CIEKTPAIbHBIM
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpauyuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOMCTBO M AEUCTBUE CUETUMKA HOHU3UPYIOIIUX YACTUL.

OnpeneneHne JJIMHBI BOJHBI J1a3€PHOTO U3ITYUYEHUS.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKMUKyMm.

Habmronenue mmHeHyaToro CekTpa.

HccenenoBanue CleKTpa pa3peKEHHOI0 aTOMapHOIO BOAOPOAA U U3MEPEHHUE
nocrosinHoi Punbepra.

Tema 3. Qusuka amomHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

Hyxnonnas moxens siapa [eiizenOepra—lBanenko. 3apsa siapa. MaccoBoe
quCio saapa. M30Torsl.

PanunoaktuBHOCTh. Aubda-pacnaj. DJNEKTPOHHBIH M TO3WTPOHHBIN Oera-
pacman. ['amma-n3nydyeHue.

3aKOH pPaAMOAKTHBHOIO pacnaga. PaaunoakTWBHBIE HM30TONBI B IPUPOJE.
CBoiiCTBa MOHHU3UPYIOUIETO H3Iy4YCHHs. BiusHME paiMOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EcrectBeHHbIi PoH n3inydenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B szipe. SAnepubie cuinbl. Jlegekt Macchl siapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YOPaBISEMOTO TEPMOSAEPHOTO CHHTE3a. OKOJOTHYECKHE aCIEKThl pPa3BUTHUSA
AIEPHON IHEPIETUKMU.

Mertonsl peructpaluy U UCCIIEIOBAHUSA HIIEMEHTAPHBIX YACTULL.

OyHIaMEHTAIbHBIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI U JICNITOHBI.
[IpencraBnenune o CrangaptHoi Mmoenn. KBapk-riarooHHas MOAENb aJpOHOB.

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

EnuHcTBO pusnueckoi KapTUHBI MHPA.

TexHuyeckue yCTpoMCcTBa U TEXHOJOTHYECKUE TIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, sAepHbI peakTop, TEPMOSIEPHBIM peakTop, aroMHas OomoOa,
MarHUTHO-PE30HAHCHAsI TOMOTpadusl.

Yuenuueckuii skcnepumenm, navopamopnsie padomul, npaKmMuKym.

HccnenoBanre TpeKOB YacTUIL (M0 TOTOBBIM (oTOrpadusim).

HccnenoBanue paguoakTUBHOTO (DOHA C UCIIOJIb30BAaHUEM JI03UMETPA.

N3yyenue norsioiieHus 6eTa-4acTull aTlOMUHUEM.

Pa3nen 8. DiieMeHTBI aCTPOHOMMH M aCTPOPU3NKH.



Otansl pa3BUTUS acTpoHoMuu. [IpuknagHOoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUIsI OOBSICHEHUS MPUPOJIbI
KOCMUYECKHX 00bEKTOB.

Metoasl acCTpOHOMHMUYECKUX HcclieqoBaHuil. COBpEeMEHHBIE ONTHYECKHE
TEJIECKOMbI, PAAUOTEIECKOIbI, BHEATMOC(EpPHAsE aCTPOHOMMUSL.

Bun 3Bé3gHoro HeOa. Co3Besnus, sipkue 3BE3MBI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConHeuyHas cucrema.

Connue. ConHeynast akTUBHOCTb. MlcTrounuk sHeprun CoaHua U 3BE37.

3BE3/1bI, UX OCHOBHBIC XapaKTePUCTUKU. /[narpaMma «CrieKTpaibHbIN Kilacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEA0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOW MOCJENOBATEIbHOCTU. BHyTpeHHee cTpoeHue
3BE311. COBpeMEHHBIC TMPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CoJiHIIA U
3BE31. DTanbl )KU3HH 3BE3 .

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune m aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. UEpHBIE ABIPHI B sApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PETMKTOBOE M3TydEHHUE.

Macmrabnas crpyktypa Beenennoi. MerarainakTuka.

Hepeménnnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus.

HaGnrogenust 3B€3qHOr0 HeOa HEBOOPYXKEHHBIM TJIa30M C MCIOJb30BaHUEM
KOMITBIOTEPHBIX MPUIOKEHUHN JIs1 ONpeeSICHHs TTOJI0KEeHHSI HeOEeCHBIX 00bEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be3ausi (CeBEepHOro MOJIyIIapusi U SIpKUE
3BE3/BI.

HaGmiogenuss B Tteneckon JlyHbI, TJIaHET, TyMaHHOCTEM U 3BE3AHBIX
CKOILJICHHM.

Du3nYecKuil MPAKTUKYM.

Crioco0b1 m3Mepenus (pU3NIECKUX BEJIMYHUH C UCIIOIH30BAHUEM aHAJIOTOBBIX
U U(PPOBBIX U3MEPUTEIHHBIX MPUOOPOB U KOMIBIOTEPHBIX JTaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIbHBIE TOTPEITHOCTH U3MEPEHUN (PU3MYECKUX BEJIUYKH.
OueHka rpaHull MOrPeIIHOCTEM.

[IpoBeneHne KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
bu3MYecKuX BETUYHMH, TPOBEPKA MPEMJIOKEHHBIX THUMOTe3 (BBIOOp W3 pador,
OMHUCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUEeHHUECKUH  IKCIICPUMEHT,
nabopaTopHbIe pabOThI, MPAKTUKYM).

Oo6o0marouee NOBTOPEHUE.



O0o001eHne U cucTeMaTu3alus CoAepkKaHUs pas3ienoB Kypca «MexaHuKay,
«MonekynspHas pu3nka U TEpMOJUHAMUKA», «DIEKTpoAUHaAMUKay, «Konebanus
U BOJHBIY, «OCHOBBI CIEHHAIBHON TEOPUU OTHOCHUTEIBHOCTH», «KBaHTOBas
buznkay, «IEMEHTHI ACTPOHOMUHU U aCTPOPUZUKID.

Ponp ¢u3ukm w acTpoHOMHM B OSKOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJIBbHON M ATHUYECKOH chepax NeATeIbHOCTH YEI0BEKa, pOJib U MECTO (PU3UKU
Y ACTPOHOMMH B COBPEMEHHOM HAyYHOW KAPTUHE MUPA, 3HAYCHUE ONMCATEIBHOM,
CUCTEMATU3HUPYIOUIEH, OOBSICHUTEIIBHOM W  MPOTHOCTUYECKOW  (DyHKIIMIA
buznyeckoit Teopun, poib GU3MUECKOil TeoOpuu B GOPMUPOBAHUU TPEACTABICHUI
0 (pusmveckor KapTUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpa B OOILIEM DTy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX ITPEICTABICHUN O IPUPOJE.

Me:xnpeaMeTHbIE CBSI3H.

U3yuenue kypca ¢usuku yrayonéHHoro ypoBHs B 11 knmacce
OCYULIECTBIISIETCS. C YUETOM COJIEPKATEIIBHBIX MEXKIIPEIMETHBIX CBS3€H C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpapuu U TEXHOIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEN 00068 HAYUHOZ20
no3HanuA: SBICHUE, HAY4YHbIH (akT, rumoresa, (pusmueckas BEIUUYHMHA, 3aKOH,
TEeOpHsl, HAOIIOJEHUE, SKCIEPUMEHT, MOJECIUPOBAHUE, MOJEIb, HU3MEPEHHUE,
NOTPENTHOCTH U3MEPEHHM, U3MEPUTEIbHBIE TPUOOPHI, U POBas 1adOpaATOPHSL.

Mamemamuka: peuieHUE CHCTEMBl YpPaBHEHHMU. TpPUrOHOMETpHUUYECKHE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXI€CTBO. BEKTOpHI M MX MPOEKIUU HA OCH KOOPJMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTApHBIX (QyHKUUU. [Ipu3Haku mNOMOOMSI TPEYroJIbHUKOB,
ompeiesIeHHe IOIAaU TIOCKUX (GUryp u oobeéMa Tel.

Buonozua: >nexktpuueckue SBICHHUS B JKUBOM NpuUpojie, KoseOaTelbHbIE
JNBWKEHUS B JKMBOM THPUPOJE, SKOJOTMYECKHE PHUCKUM TPH IMPOU3BOJICTBE
AIEKTPOIHEPTUH,  DIIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYXKAIoOIIeW  cpesbl,
yIbTPa3ByKOBasi JMArHOCTMKAa B MEIULIMHE, ONTUYECKHE SIBJICHUS B >KUBOU
IPUPOJE.

Xumua: CTpOEHUE aTOMOB ¥ MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX
TeJ1, MEXaHU3Mbl OOpa30BaHMs KPHUCTAUIMYECKON PpEIIETKH, CHEKTPaTbHBIN
aHaJu3.

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

Texnonocua: TUPUMEHEHUE TOCTOSHHBIX MAarHUTOB, 3JEKTPOMAarHUTOB,
ANEKTpoJBUTaTENb AKOOM, TreHepaTop MEPEMEHHOr0 TOKa, WHAYKI[MOHHAS IeYb,
JMHUY 3JIEKTpONepeiay, 3JIeKTPOJIBUraTelb, pajap, paluonpuéMHIK, TEJIEBU30D,
anteHHa, TtenedoH, CBY-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKLIPIOHHBIfI arrapar, BOJIOKOHHAas OIITHKA, COJTHCUYHAsd 6aTape>1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, AACPHAA SQHCPI'CTUKA U SKOJIOTHYCCKUC ACIICKThI e€ Pa3BUTH.



I[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOI' PAMMEI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VIJIBTATDI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yJabTaTbl OCBOEHUS YyueOHoro mnpenmera «Duzukar
JIOJKHBI OTPaKaTh TOTOBHOCTH M CTIOCOOHOCTh 00YYarOIIMXCSl PYKOBOJACTBOBATHCS
chOpMHpPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJCHHH, COOTBETCTBYIOIIHUX
TPaJUIIMOHHBIM IEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pPacCIIMpPEHHE >KU3HEHHOTO
OMbITA M OMbITA JEATEIbHOCTH B IMPOLIECCE PeaM3alMd OCHOBHBIX HalpaBJICHUM
BOCIIUTATENIBHON ESITENBHOCTH, B TOM YHCIIE B YACTH:

rPa’KIAHCKOT0 BOCTIMTAHMSA:

e Cc(OpMUPOBAHHOCTh TPaXKAAHCKOM  MO3UIMM  OOy4YaroIIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIECYETIOBEUECKUX TYMAHUCTUYECKUX U
JEMOKPATUYECKUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JESATEIbHOCTh B MHTEPECAX IPaKAaHCKOTO
oOllecTBa, Y4YacTBOBaTb B CaMOYIpPAaBJICHUU B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aUMOJICCTBOBATH C  COLMAIbHBIMM  WHCTUTYTaMH B
COOTBETCTBHH C UX (YHKIUSIMH ¥ HA3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM ESITEIHHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOUIIEHUWE K TOCYAapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1acTU (DU3UKU U TEXHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMSI, 3STUYECKOTO MTOBEICHUS;

e CIIOCOOHOCTBH OIIEHWBATH CUTYAIlMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM
YUCJIE B IEATEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JUYHOIO BKJI/Ia B IOCTPOCHUE YCTOMUMBOIO OYIYILIETO.

ICTETHYECKOr0 BOCIIUTAHUSA:

e DOCTETMYECKOE OTHOIICHHWE K MHPY, BKJIKOYAs OSCTETHUKY HAYyYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NIECKON HAYKE.
TPYA0BOI0 BOCTIMTAHUS:



UHTEpEeC K pa3nuuHbiM chepam mpodecCHOHATBHON ACSITENFHOCTH, B TOM
YHClie CBS3aHHBIM C (U3UKOW ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TIIaHbI,

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0nactu (PM3WKHU HA MPOTSHKEHUH BCEH JKU3HHU.

IKOJOTHYECCKOI0 BOCIIMTAHUA:

c(OPMUPOBAHHOCTH IKOJOTUYECKOM KYJIbTYPBI, OCO3HAHHE TJI00ATBHOTO
XapakTepa dKOJOTUIECKUX MPOoOIeM;

IJIAHUPOBAHUE W OCYILECTBICHUE JICCTBUM B OKPYXKAIOIIECW Cpele Ha
OCHOBE 3HaHUS LEJEN YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEHHUE ONBITA JEATEIbHOCTH 3KOJOTMYECKOM HAIpPaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAHUH 1O (PU3HUKe.

IIEHHOCTH HAYYHOI'0 IO3HAHUSA .

c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UYECKON HAYKHU;

OCO3HAaHHUE IEHHOCTU HAyYHOW JESITEIbHOCTH, TOTOBHOCTH B IIPOILIECCE
U3yYeHUs] (PUBUKK OCYIIECTBIATh MPOEKTHYI0 M HCCIET0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBble JJornueckue 1eiicTBUA:

CaMOCTOATENBbHO  (pOopMyIHMpOBaTh U aKTyalIM3UpOBaTh MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh IApaMeTpbl U KPUTEPUU HX
JOCTUKEHUS,

BBISIBJISAITH 3aKOHOMEPHOCTH M MPOTHUBOPEYMS B PacCMaTPUBAEMBIX
(bU3NYECKUX SIBJICHUSAX;

pa3pabaThiBaTh MJIaH PEUICHUS! MPOOJIEMBI ¢ YYETOM aHaM3a UMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JEATEIIBHOCTb, OLIEHUBATh COOTBETCTBUE
pe3yJIbTaTOB LENSM, OLIEHUBATh PUCKHU MOCIEACTBAN IEATENBHOCTH;
KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCJIOBHUSX peajbHOrO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHA M METOJIAMH
(bu3nYeCcKO HAYKH;



BIaJeTh  HaBBIKAMH  Y4eOHO-MCCIIEZOBATEIILCKOM M MPOEKTHOM
JeSITEeTbHOCTH B 007acTu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY IIOMCKY METOJOB pemeHHus 3agad  (U3UIECKOTo
CoJep>KaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS,

BJIAQ/IETh BUAAMH JCSATEILHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTaln, IpeoOpa30BaHUI0 U IPUMEHEHHIO B PA3TIMUHBIX Y4EOHBIX
CUTyallUsX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYMHHO-CJIC/ICTBEHHBIE CBSI3W M aKTyaJU3UpOBATh 3a/aauy,
BBIIBUTATh THUMNOTE3y €€ pelieHus, HaxOAUThb AapryMEHThl s
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHHM, 3a/laBaTh MapameTpbl U KpUTEPUU
pelIeHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJayd Pe3yJbTaThl,
KPUTHYECKH OILIEHUBATh WX JIOCTOBEPHOCTD, TPOTHO3UPOBATH U3MEHEHUE B
HOBBIX YCJIOBHUSIX;

CTaBUTb M (POPMYJIUPOBATH COOCTBEHHBIE 33Jaud B 00pa3oBaTEIbHON
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;
yMETh TEPEHOCUTh 3HaHWs MO0 (U3MKEe B MPAKTUYECKYI0 0O0IacTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undpopmaunmeii:

BJIa/I€Th HaBBIKAMHU MOJIyuyeHUs MH(pOpMalnun (PU3HMUECKOrO COJEp KaHUsA
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYILECTBIIATH IIOUCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHPETALHI0 MHMOPMALUU PA3THYHBIX
BUJIOB U ()OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALIHH;

UCIIONIb30BaTh CpEICTBa HH(POPMALMOHHBIX W KOMMYHHMKAI[MOHHBIX
TEXHOJIOTMA B  PEIIEHWH KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOepeKeHus, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(DOPMAITMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEPKaHUS B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HaueHus HUHGOpMAIMM U UEJNeBOM ayAUTOpUU, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YaJTU3ALINH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



OCYILECTBIATh OOLIEHHME Ha ypokax (U3UKM M BO BHEYPOUYHOH
NEATEIbHOCTH;

pacro3HaBaTh MPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyallMii W cMsrdarhb
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMyIlecTBA  KOMaHIHOM  H
WHANBUIYAIbHON paboThI;

BBIOMPATh TEMATUKY MU METOJAbl COBMECTHBIX NEHUCTBHI C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEN KaXKIOr0 YJICHA KOJUICKTHUBA,;

IIPUHAMATh €M COBMECTHOM JEATEIBHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 110 €€ JOCTW)KCHHUIO: COCTABJIATH IIIAH
NEHUCTBUMN, paCIPEeNesiTh POJIM C YYETOM MHEHUN YYaCTHUKOB, 00CYXKIaTh
pe3ynbTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4e€CTBO CBOETO BKJIAJAa U KAXKIOr0 y4aCTHHUKA KOMaHAbl B
oOIIMiA pe3ysbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOCKTHI, OLICHUBATh HJEH C IIO3ULUU HOBU3HBI,
OPHUTMHAJIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh TO3UTHBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyallUsiX,  HpOSBIATH  TBOPYECTBO M BOOOpa)KeHHE,  ObITh
VHULMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusauus:

CaMOCTOATENIHO ~ OCYILECTBIIATh IO3HABATENIbHYIO JESTENbHOCTh B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmMyIMpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOATENIbHO COCTaBJIATH IUIAH PEUICHUS] PACUETHBIX U KAYECTBEHHBIX
3a/lay, IUJIaH BBIMOJHEHUs MPaKTUYECKOM paboThl ¢ YYETOM HMEHOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLEHKY HOBBIM CUTYaLlUsIM;

pacliupsTh ~paMKd ~ yuyeOHOro TMpeiMera Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OMIBIT;

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

CaMOKOHTpOJII), IMOIMOHAJIbHbINA HHTEJLJIEKT:



JlaBaTh OIIEHKY HOBBIM CUTYAIUSM, BHOCUTh KOPPEKTUBBI B I€SATEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB IETISIM;

BJIaJIcTh HaBBIKAMM II03HABATEIBHOM peduieKcMM KaK OCO3HaHUs
COBEPIIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MTPOLECCOB, UX PE3YJILTATOB U
OCHOBAHHUII;

HCIIOJIB30BaTh MpUEMBI pedIIeKCUU i1 OIEHKH CHUTYyalluh, BBIOOpa
BEPHOTO PELICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUSA IO HX
CHUYKECHUIO;

MPUHUMATh MOTHBBI M ApPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JICSITCIIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U JJOCTOMHCTBA,

MPUHUMATh MOTHBBI M apPryMEHTHI JPYTUX NPU AHAIN3E PE3yJIbTATOB
JIESITCIIbHOCTH;

MIPU3HABATh CBOE MPABO M MPABO JAPYTHX HA ONTHOKH.

B mporecce AOCTHKEHUS JIMUHOCTHBIX PE3YyJbTaTOB OCBOCHHS IMPOIPAMMBI I10
dbuznuke U1 YpOBHS CpeaHero oOmero oO0pa3oBaHHS y OO0Yy4YaroIIUXCs

COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCTD:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HYMOLIMOHAIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHsI COOCTBEHHOU
AMOILIMOHAIILHOM c(epbl, ObITh YBEPEHHBIM B CE0€;

CaMOPETYJIMPOBAHNUS, BKIIOYAOIIETO CAMOKOHTPOJIb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE MOBEJEHUE, CIIOCOOHOCTh aJalTUPOBATHCS K
HMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMH, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LN
U yCIieXy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MOKHOCTEH;

SMMATHM, BKJIIOYAIOMIEH CIIOCOOHOCTh IMOHUMATh 3MOIMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATh €ro MpPH OCYUIECTBIECHUU OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX ~ HABBIKOB, BKJIIOYAIOUIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEpEC U
paspemiaTh KOH(QIUKTHI.

I[TPEAMETHBIE PE3VYJIbTATDI



K xonny oOyuenust B 10 knacce mpeaMeTHbIE Pe3yJbTaThl Ha YINIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUIA:

NOHMMATh pPOJb (U3MKK B  DKOHOMHUYECKOW, TEXHOJOTMYECKOM,
IKOJIOTUYECKOM, COLMANbHOM U OITUYECKOW cdepax AeITeTbHOCTU
YEJIOBEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON Hay4HOW KapTUHE MHUPA,
3HAYEHUE ONUCATEIbHOM, CUCTEMATH3UPYIOIIEH, OOBSICHUTEIBHOU U
IPOrHOCTUYECKOW  (QYHKIUH  (QU3NYECKOW TEOpUM — MEXaHMKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJUHAMHUKHU, POJib (DPU3HMUECKON TEOpHH B
(dbopMUpOBaHUY TIPEICTABICHHA O PU3NUECKON KapTUHE MUPA;

pa3nuuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Ten u
IPOLECCOB (SBJICHUI): HHEpLUMalbHAas cHUCTeMa OTCYETA, aOCOIIOTHO
TBEpIOE TEJIO, MaTepHUaIbHAs TOYKA, PAaBHOYCKOPEHHOE JBUKEHHUE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yIpyroe u adCONIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTH
U TBEPIOTO (KPUCTAJUIMYECKOTO) TeJla, UealbHbIN ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

pasnuyath ycloBUs (IpaHHULbI, 00JACTH) MPUMEHUMOCTH (U3HUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHbIX 3aKOHOB W
OTPaHUYEHHOCTH HCTOJIb30BAHHS YACTHBIX 3aKOHOB;

aHaJIM3UpPOBaTh M OOBSCHATH MEXAaHMYECKHE IIPOLIECChl M SBIICHUS,
UCIIOJIb3YS] OCHOBHBIE MOJIOKEHUS M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJIbl KUHEMATUKH PaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa [anunes ajis CKOPOCTH M TEepeMelleHus,
3akoHbl HplOTOHA, mpuHOMI  OTHOCUTENbHOCTH [amwies, 3akoH
BCEMHMPHOTO TATOTEHMSI, 3aKOHBI COXPAHEHUSI MMITYJIbCAa U MEXAHUYECKOU
SHEpPruM, CB3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
yCIIOBUSI pAaBHOBECUS TBEPAOrO Tena), MPU OSTOM  HUCIHOJIb30BATh
MaTeMaTH4YECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anunes, BToporo
U TpPETbero 3akOoHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS MMIyJbca U
MEXaHUYECKON YHEPTUH, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHAIM3UPOBAaTh U OOBSICHATH TEIJIOBBIE MPOLECCHl U SIBJICHUS, UCIIOIb3YS
ocHoBHble TmoOJOkeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJMHAMUKN (CBA3b JAaBJEHUA HJCATBHOIO Ta3a CoO CpeaHen
KMHETUYECKOW DHEpPruer TEIIOBOIO JBHMKEHMS M KOHLEHTPALMEW €ro
MOJIEKYJ, CBSI3b TEMIIEPATyphl BEIIECTBA CO CpPEIHEW KHHETHYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
raza C KOHUEHTpPAaUMEW MOJIEKY]l M €ro TEMIEpaTypoi, ypaBHEHUE
MenneneeBa—Knanelpona, mepBbId 3aKOH TEPMOAUHAMHUKH, 3aKOH



COXpaHEHUs] PHEPIrMU B TEIJIOBBIX MpOIEccax), MPU I3TOM HCIOIb30BaATh
MaTeMaTH4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBATh YCIIOBUS
MIPUMEHUMOCTH ypaBHeHUs MenaeneeBa—KiianeiipoHna;

aHANMM3UPOBaTh M OOBSICHATH DJIEKTPUUCCKUE SBJICHHS, WCIOJB3YS
OCHOBHBIE TOJIOKEHUSI M 3aKOHBI JIEKTPOJUHAMUKH (3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsaa, 3aKOH Kynona, MOTEHUHUAIBHOCTD
ANEKTPOCTATUYECKOTO TMOJIA, MPUHUHUII CYNEPHO3ULINHN DIEKTPUUYECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe MPAKTUYECKU Ba)KHbIE COOTHOIIEHHUS: 3aKOHbI OMa il ydacTka
LHENA W U1 3aMKHYTOM DJIEKTPUYECKOM Lenu, 3akoH JIxoynsa—JleHna,
npaBuia Kupxroda, 3akonsr dapajes a1 31€KTpoIn3a);

ONMKCHIBATh (PU3WYECKUE TPOILIECCHl U SIBJICHUS, HCIOJb3Yys BEITUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHUE, UMITYJIbC TEIA U CUCTEMBI TEJ, CUJIA,
MOMEHT CHJIbI, JaBJICHUE, TMOTCHIMAIbHAS JSHEPTUsl, KUHETHUYECKAS
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, Cuja TSKECTH, CHiA YHPYTrOCTH, CUjla TPEHHS, MOILIHOCTb,
DHEPrus B3aUMOJIEHCTBUS Tena ¢ 3eMi€il BOMM3M €€ MOBEPXHOCTH,
SHEprusi ynpyrol aedopmanud TMPYKUHBI, KOJIUYECTBO TEILIOTHI,
abCoJIIoTHas TeMmIepaTypa Tejia, padoTa B TEPMOJAMHAMUKE, BHYTPEHHSIS
DHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACaJIbHOTO rasa,
OTHOCUTEJIbHAsA BJIAXKHOCTh Bo3ayxa, KIIJI waeanbHOro TEIIoBOro
JIBUTATENS; AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUYECKOTO TOJIS,
HaNpsDKEHHOCTh TIOJIE TOYEYHOTO 3apsija WM 3apsHDKEHHOro Iapa B
BAKYyM€ W B JHDJICKTPUKE, NOTEHIMAT SJIEKTPOCTATUYECKOTO TOJIS,
pa3HOCTh  MOTEHIMAJOB, BJEKTPOJABIKYIIAs CUJa, CWiIa  TOKa,
HalnpspDKEHWE, MOIIHOCTh TOKa, JJIEKTpUYECKass €EMKOCTb IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Y4YaCTKAa LIENU C MOCJIECAOBATEIbHBIM H
MapaJJICTbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS FJIEKTPUUECKOTO TOJIS
KOHJIEHCATOPA;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBIICHUM:
MEXAHUYECKOE JBWKEHUE, TEIUIOBOE JBH)KCHUE YAaCTUI[ BELIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIXeHUE, nuddys3us, ucrnapeHue,
KUIICHUE U KOHJICHCAIUs], TIJIABJICHUE U KPUCTAJUIN3alvs, HAIIPAaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALNS TEJ, SKBUIOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO ITPOBOJIHHKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3NUECKON BETMUUHBI OT
Jpyrol C  HCHOJIB30BAHUEM  TPSAMBIX  W3MEPEHUM, TIpU  OTOM
KOHCTPYHUPOBATh YCTAHOBKY, (UKCHUPOBATh pPE3YyJIbTAaThl TMOJIYYEHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TPAPUKOB C YIETOM



a0COJIIOTHBIX MOrPEIIHOCTEN U3MEPEHUH, IeIaTh BBIBOIBI MO pe3yJbTaTaM
UCCIIEIOBAHUS;

MPOBOJUTh KOCBEHHBbIE M3MEPEHHS (U3MYECKUX BEIUYMUH, IPU HTOM
BbIOMpaTh ONTHMANBHBIA METOJ] W3MEpPEHUs, OICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE MOTPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHUI;
MIPOBOAUTH ONBITHI MO MPOBEPKE MPEIJIOKEHHOW TUIOTE3bI: TIIIaHUPOBATh
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIM3UPOBATh
NOJIyYeHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyc€ MPEIIOKEHHOM
TUIIOTE3BI;

co0ro1aTh mpaBuiia 6€30MacHOTo Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW M ITPOEKTHOM JEATEIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarbs pacy€THBIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
¢u3nyecKoil MOJIENbI0: Ha OCHOBAaHMM aHalIM3a YCJIOBUS OOOCHOBBIBATH
BbIOOp (u3MuUecKoll Mojenu, OTBeYawlled TpeOOBaHUAM 3aJauH,
OPUMEHATh  (OPMYINbI, 3aKOHbI, 3aKOHOMEPHOCTH U  IOCTYJaThl
(U3MYECKUX TEOpUl MNpPHU UCHOJB30BAHUM MATEMaTHUYECKUX METOJ/IOB
peuieHus 3a1a4, MpoBOJIUTh PacYEThl HA OCHOBAHMM UMEIOIMXCS JAHHBIX,
aHAJIM3UPOBATh PE3YyJIbTaThl W KOPPEKTHPOBATH METOABI PEIICHUS C
Y4ETOM IOJTYYEHHBIX PE3YJIHTATOB;

peuiaTh KayeCTBEHHbIE 3a7aud, TpeOyrollue NPUMEHEHUs 3HAHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAaHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PaCCyKJICHUI C ONIOPOil HAa U3yUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MJId OOBSICHEHUS OCHOBHBIX
NPUHIUIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLIECCOB;

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

aHAJIM3UPOBaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M MPOU3BOICTBEHHOU
JESITEIbBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCaMU, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
MPUPOAOTIOIb30BAHUN, @ TAKXKE Pa3yMHOM HCIOIb30BAHUU JOCTHKEHHM
HAYKW W TEXHOJIOTUM JJI JAJbHEUIIEr0 Pa3BUTHS YEJIIOBEYECKOrO
00IIIeCTBA;



MPUMEHSITh pa3lInuHble CIOCOOBI paboThl ¢ MHGpopMaruen (Ppu3nIecKoro
COJIEp)KaHUsI C HCIOJB30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTUM, TPU 3TOM HCIOJIb30BaTh COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TMPEIbSIBICHUA Y4YeOHOH u
HAYYHO-TIOMYJISIPHON MH(OpPMALIUU, CTPYKTYPUPOBAHUS M WHTEPIIPETALIUU
uHdopMaIKU, MOJTYYECHHOM U3 PAa3IMYHbIX HCTOYHHUKOB, KPUTHUYECKU
aHANM3UPOBaTh  MOJIy4aemMylo  UWHGOpMAIMI0O U OICHWBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOUIMXCS 3HAHWM, TaK U HA OCHOBE
aHaJli3a UCTOYHUKA WH(POpPMAIIUY;

IPOSIBIISATH OpraHU3aIMOHHBIC u MO3HAaBaTEIIbHbIC YMEHHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU€OHO-UCCIIEI0BATENIbCKUX PadoT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHJApPTHBIX CUTYyalMsIX, aJI€KBATHO OLICHUBATh BKJIAJ KaXJOro U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSBIATH MOTUBALUIO K Oyaymield npohecCUuOHAIBbHON AESITETbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODUIIA.

K xonmy oOyuenust B 11 knacce mpeaMeTHbIE PE3yJbTaThl Ha YIIIyOJIEHHOM
YPOBHE JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

MOHUMATh POJIb  (PU3UKA B  SKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMATILHOM M 3THUYECKOU cepax NesTEIbHOCTH YEJIOBEKa, POJb U MECTO
GbU3MKKM B COBPEMEHHON HAy4YHOM KapTHHE MUpa, pOJib aCTPOHOMUU B
IPAKTUYECKOM  JICSITEIbHOCTH YEJIOBEKA U  JAJIBHEWIIEM HAY4YHO-
TEXHUUYECKOM Pa3BUTHUU, 3HAUCHHUE OIMHUCATEIILHOM, CUCTEeMATU3UPYIOIIEH,
OOBSCHUTENTBLHON M MPOTHOCTUYECKON (YHKUMUNA (PU3NYECKON Teopuu —
ANEKTPOANHAMUKH, CHEUHUAIBHOW TEOPUU OTHOCUTEIBHOCTHU, KBAHTOBOW
busuky, poib (puszudyeckoit Teopur B (GOPMHUPOBAHUU TPEACTABICHUIN O
bu3nYecKoil KapTUHE MHUPA, MeCTO (PU3MUECKOM KapTHHBI MUpa B 00IIeM
pAly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEACTABICHUM O IPUPO/IC;
pa3Iuyarth YCIOBUS MPUMEHHUMOCTH Mojened (uanueckux Teln Hu
MPOIIECCOB  (SIBJICHUI): OJHOPOJHOE AJIEKTPUUYECKOE U OJHOPOJIHOE
MarHUTHOE TIOJISI, TApMOHUYECKHE KOJIeOaHUsI, MAaTEMAaTUHICCKUN MasITHUK,
UJeaJbHbIA TMPYXUHHBIA MAasTHUK, TAPMOHUYECKUE BOJIHBI, WJCaTbHbBIN
KoJie0aTenbHbIM KOHTYpP, TOHKAas JIMH3a, MOJIEJIel aToMa, aTOMHOTO si/ipa U
KBAHTOBOM MOJICJIM CBETA;

paznuyaTh yclIOBUS (TpaHUIlbl, OOJACTH) MPUMEHUMOCTH (HUINIECKUX
3aKOHOB, TIOHMMAaTh BCEOOMIMIA XapakTep (PyHIaMEHTAIbHBIX 3aKOHOB H
OTPaHUYEHHOCTb UCIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIE MPOIECCHl U SBIICHMUS,
UCIIOJIb3Ysl OCHOBHBIC TMIOJIOKEHUST M 3aKOHBI JJIEKTPOAMHAMUKH U
CHEIMaIbHOW  TEOPUU  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsiaa, cwia Awmmepa, cwuwia JlopeHua, 3akoH
AIIEKTPOMAarHUTHOM  MHAYKUMHW, npaBwio Jlenma, cBsa3p  JOJIC
CAMOMHAYKIIMM B DJJIEMEHTE DJEKTPUYECKOHM 1€ CO CKOPOCTHIO
U3MEHEHUs]  CWJIbl  TOKa,  MOCTYJaThl  CHEIUAIbHOW  TEOPHUH
OTHOCHUTEJIbHOCTH DUHIITEIHA);

aHAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE MPOLIECCHI U SBJICHUS, HCIOJb3YS
MOJIOKEHUSI ~ KBaHTOBOM  ¢u3uku  (ypaBHeHHEe  OWHINTEHHA  AJA
¢dororddekra, mepBeld M BTOpOM mocTynaTel bopa, mnpuHIMI
COOTHOIIIEHUsI HeomnpenenéHHocTel [eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MacCOBOT'O YMCEN U DHEPTUU B AJIEPHBIX PEAKIUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

ONHKCHIBaTh (PU3UUECKHE IPOLECChl U SIBICHUS, HCIOJb3Yys BEITUYMHBI:
HaIPSHKEHHOCTD JIEKTPUYECKOTO IOJISA, MTOTEHIMA 3JIEKTPOCTAaTHYECKOTO
NOJII, PAa3HOCTh TMOTEHLHAIOB, JJIEKTPOABIKYINAs CHJIA, WHIYKIUS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cWjia AMIepa, UHAYKTHBHOCTD,
ANEKTPOJBIKYILAS CHUJIAa CAMOMHIYKLUHMH, 3HEPrus MAarHUTHOTO IOJIS
IIPOBOJHUKA C TOKOM, PEIATUBUCTCKUN HMMIYJIbC, IIOJHAs SHEprus,
SHEpPrusi MOKOsI CBOOOAHOM 4YaCTHIIBI, PHEPrUsi W HUMIIYJIbC (OTOHA,
MacCOBOE YMCIIO U 3apsil A1ipa, SHEPTHsl CBA3H sIIpa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SIBJIICHUIA:
AJIIEKTPOMArHUTHAsA UHIYKIHUSA, CAMOMHIYKIHS, PE30HAHC, HHTep(epeHLns
BOJIH, Ju(dpakuus, JAUCIEpPCHs, TIOJHOE BHYTPEHHEE OTpaxKeHHeE,
dotosnextpuueckuii hdext (dororddexr), ambda- u Oera-pacmambi
Aaqep, raMMa-usilydeHue sjep, (pu3nyeckue MPUHIUIBL CIEKTPATbHOTO
aHanu3a u paboThI Ja3epa;

ONpENENATh HAIPaBI€HUE WHIAYKLUWHW MarHUTHOTO MOJS INPOBOJHHMKA C
TOKOM, CHJIbI AMIiepa u cuiibl JIopeHua;

CTPOUTH N300pakeHHe, CO3JaBaeMOE IMIIOCKUM 3€pKaJioM, TOHKOM JTHMH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTUKHU;

MPUMEHSATH OCHOBOIMOJATAIONINE ACTPOHOMUYECKUE MOHATUSA, TEOPUH U
3aKOHBI JIJII aHajiu3a ©  OOBSCHEHHS (U3HUYCCKHX  IIPOIECCOB,
IPOUCXOMSIINX B 3BE3[1aX, B 3BE3JHBIX CHCTEMAX, B MEKIAIAKTUUECKON
cpeje; ABUKEHUSI HEOECHBIX TeJl, IBOJIIOLUHM 3BE3/] U BCelleHHOI;
MPOBOJUTH HCCIIEJOBAHUE 3aBUCUMOCTEH (PU3NYECKUX BEJIMYHUH C
UCIIOJIb30BAaHUEM TPSIMBIX HU3MEPEHUW, NpPU STOM KOHCTPYUPOBATH
YCTaHOBKY, (DUKCHUpOBaTh pe3yJbTaThl MOJYyYEHHOM  3aBHCHUMOCTH



(¢u3nyecKux BEIMYMH B BHJE TIpapuKoB C YYETOM aOCOJIOTHBIX
NOTPEUIHOCTE  W3MEPEHMH, JeNlaTb  BBIBOABI IO  PE3yJIbTaTaMm
VICCJIEIOBAHNS;

IPOBOJNTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU HTOM
BBIOMPATh ONTHUMAJIBHBIA METOJ MU3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IIPOBOJUTE ONBITHI IO MPOBEPKE MPEUIOKEHHON TUIIOTE3bI: IIJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIBHYIO YCTAHOBKY, aHAIM3UPOBATh
NOJIyYCHHBIE PE3yNbTaThl U J€JaThb BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIIOTE3BI;

OIMCBIBATH METO/BI ITOTYYEHUSI HAYYHBIX ACTPOHOMHYECKUX 3HAHUM;
co0ro1aTh ImpaBuiia O€30MacHOro Tpyla IpU MPOBEAECHUH HCCIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M TPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4yd C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
¢u3nyecKkoil MOZENbl0: Ha OCHOBAHWM AaHalM3a YCJIOBUS BBIOMpATh
(du3nuecKkue MOJei, OTBEYarolue TpeOOBaHUSAM 3aJayM, MPUMEHSTH
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJAaThl (PU3HUYECKUX TEOPHUI
IPU HUCIIOJB30BAHUM MAaTEMaTMYECKUX METOJOB pELICHHs  3ajad,
IIPOBOJUTH PACUETHI HA OCHOBAHWN UMEIOIINXCS JaHHBIX, AHAIU3UPOBATH
pe3yabTaThl U KOPPEKTUPOBATH METOABI PEIICHUS C YYETOM IMOITYYEHHBIX
pe3yiabTaTOB;

pemaTh KayeCTBEHHbIE 3a7auM, TPeOyIoIHe MNPUMEHEHUS 3HaHUU U3
pa3HbIX pa3lie’oB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKHWE 3HAHUS JJs OOBSICHEHHS OCHOBHBIX
OPUHLIUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTMYECKUX IPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJa POCCUUCKUX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTHH;

aHaJIM3UPOBATh U OLICHUBATDH MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
MPUPOAOIIOIb30BAHUN, & TAKXKE Pa3yMHOM HCIIOJIb30BAHUM JTOCTHXKEHUIM



HAayKM M TEXHOJOTMH JUId JaJbHEHIIEr0 pa3BUTHUSA YEJIOBEYECKOIO
00IIIECTBA;

OPUMEHATH pa3iNyHble CIOCOOBl paboThl ¢ MH(pOpManuen (HU3MUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHI, IPU ATOM HCMOJIH30BaTh COBPEMEHHbIE HWH(POPMAIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH U
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHaM3UpOBaTh  MOJy4daeMmMylo  HMH(pOpMamMio W OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a UCTOYHUKA HH(OpMaLUY;

IPOSIBIISTH OpraHU3allOHHBIE 17} II03HABATEJIbHBIE yMEHUSA
CaMOCTOATENILHOTO ~ NPHOOPETeHHs] HOBBIX 3HAHUKW B Ipolecce
BBINIOJIHEHUS POEKTHBIX U y4€OHO-UCCIIEI0BATEIBCKUX PAOOT;

paboTaTh B TIpyHIe€ C HCIOJIHEHUEM pa3INYHbIX COLUAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYMIIbl, PAlMOHATIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTAHJAPTHBIX CUTYalMsX, aJC€KBATHO OLEHUBATH BKJAJ KaXXJO0I0 U3
YYaCTHHKOB T'PYMIIbI B pEIIEHUE PaCCMATPUBAEMON MTPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npodeccuoHaIbHOM AeATEIbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
Enunas uudposas
. KOJUICKIIUS
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6
00pa30BaTeIbHBIX
pPECYpPCOB.
Hroro mo pazueny 6
Pa3zgen 2. MEXAHUKA
Enunas uudposas
2.1 Kunematuka 10 1 KOG
00pa30BaTeNbHBIX
pECYpPCOB.
Enunas nudposas
2.2 JnHamuka 10 KoJerIA
00pazoBaTeNbHBIX
pECYpPCOB.
Enunas nuudposas
2.3 Craruka TBEpAOTO TEa 5 1 KoJerA
o0pa3oBaTeNbHBIX
pECYpCOB.
Enunas nudposas
2.4 3aKOHbBI COXPAHEHHUS B MEXAHUKE 10 1

KOJITICKIHA




00pa3oBaTeIbHBIX
PECypCoB.

Hroro no pazneny

Paznen 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

35

Enunas undposas

3.1 OCHOBBI MOJIEKYJIIPHOKMHETUUECKON TEOPUU 15 KOG
00pa3oBaTeIbHBIX
peCypcoB.

Enunas nudposas

3.2 Tepmonnnamuka. TennoBble MalIuHbI 20 KoJerA
00pa3oBaTeIbHBIX
peCypcoB.

Enunas nudposas

33 ArperatHble COCTOSIHHS BemecTBa. Ma3oBbie 14 KOJUIEKIIUS

TIePEXOJIbI 00pa3oBaTeIbHBIX
peCypcoB.
Hroro no paszneny 49
Pa3znen 4. JIEKTPO/IMHAMMUKA
Enunas undposas

4.1 DNeKTpUYEeCcKoe moJie 24 ROZICRHIA
00pa30BaTeNbHBIX
peCypcoB.

Enunas undposas

4.2 [TocTOsTHHBIN 2NIEKTPUYECKUI TOK 24 KOJICRHIA
00pa3oBaTeNbHBIX
pECyYpCoB.

4.3 Toku B pa3nmu4HBIX cpenax 6 Enunas nudposas




KOJITICKIHA

00pa3oBaTEeIbHBIX
pecypcoB.

Hroro no pazgeny o4

Paznen 5. PUBHUYECKUN MPAKTUKYM

5.1 du3nyeckuil NPakTUKyM 16 16

Wroro no pazueny 16

PesepBHOe Bpemst 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IIpakruueckue
NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
Paznen 1. JIEKTPOJUHAMUKA
Enunas uudposas
KOJIJICKI[HS
1.1 Mar»uTtHoe 1oJje 14
o0pa3oBaTeIbHBIX
pecypcoB.
Enunas uudposas
KOJIJICKI[HS
1.2 DNeKTpOMarHuTHasE WHIYKITUs 13 1 H
00pa3oBaTeIbHBIX
pecypcoB.
Hroro no pazgeny 27
Paznen 2. KOJTIEBAHUS 1 BOJITHBI
Enunas nudposas
KOJIJIEKI[HSI
2.1 Mexanunueckue KojaeOaHust 10 B
o0pa3oBaTeNbHBIX
peCypcoB.
Enunas uudposas
KOJIJIEKI[HSI
2.2 DNIeKTpOMarHuTHBIE KoJieOaHus 15 B
o0pa3oBaTeNbHBIX
peCypcoB.
Enunas uudposas
MexaHnueckue U JeKTPOMarHUTHBIE
2.3 10 1 KOJLUIEKITUS

BOJIHBI

o0pa3oBaTenbHBIX




pecypcoB.

2.4 Onruka

Uroro no pazgeny

25

60

Enunas nudposas
KOJUIEKITUSA
00pa3oBaTeIbHBIX

pecypcoB.

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

Enunas nudposas

KOJIICKIHSI
3.1 OcuoBbel CTO 5 B
00pa3oBaTeIbHBIX
peCypcoB.
Hroro no pasneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
Enunas nudposas
KOJIICKIHSI
4.1 KopnyckysspHO-BOIHOBOM AyaIn3m 15 B
00pa3oBaTeNbHBIX
peCypcoB.
Enunas uudposas
KOJUICKIIHS
4.2 ®dusuka aToma 5 B
00pa3oBaTeNbHBIX
PECYpPCOB.
Enunas nudponas
43 ®u3rKa aTOMHOTO Si7jpa ¥ dJIEMEHTapHBIX 5 KOJUICKIIHS
' JaCTHUIL 00pa3oBaTeNbHBIX
pPECYpCOB.
Hroro 1o pasneny 25




Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

Enunas nudposas

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 12 roJertuA
00pa3oBaTeIbHBIX
pecypcoB.

Wroro no pazueny 12
Pazznen 6. PUSHUECKHM TIPAKTUKYM
Enunas nudposas

6.1 Ou3nyecKuil MPakKTUKyM 16 16 roJeruA
00pa3oBaTeIbHBIX
pecypcoB.

Htoro no pazneny 16

Paznen 7. OBOBIIAIOIIEE IOBTOPEHUE
Cucremaruzanus U 00001eHne Enunas nudposas

71 NPEMETHOTO COJICPYKAHHS U OTIbITa 15 KOJIICKIHSI

' JEeSTENIbHOCTH, TPHOOPETEHHOTO MPU 00pa3oBaTeNbHBIX
u3ydyeHuu kypea ¢pusuku 10 — 11 kmaccos pecypcoB.

Hroro no paszneny 15

Pe3epBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie
n/n Tema ypoka Bceero Koutpoaphbie  Ipakruieckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypenI
Enunas nudposas
1 dusuka — pyHIaMEHTAIbHAS HAYKA O 1 KOJUTCKITHS
IpUpoJie 00pa3oBaTEeNbHBIX
pecypcoB.
5 Hayunblif MeTo1 TO3HAHUS ¥ METO/IbI 1
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIIEpUMEHT M TEOPHs B TIPOIECCE TO3HAHUS
3 npupoibl. HabmroieHne u SKCIepuMeHT B 1
¢busuke
4 Crnioco0sbl n3mMepenust GU3NYECKUX BETUUUH 1
Enunas uudposas
5 AOGCOIOTHAS M OTHOCUTENNbHASI TOTPEITHOCTH 1 KOJUIEKIIUS
M3MEPEHUHN (PU3NUECKUX BETNYUH o0pa3oBaTeNbHBIX
pecypcoB.
MonenupoBanue B ¢pusuke. Ponb u mecto
5 ¢bu3uKN B JOPMUPOBAHUU COBPEMEHHOU 1
HAyYHOUW KapTUHBI MUPA, B TPAKTHIECKON
NEeATEIbHOCTH JIFOAEH
Mexanuueckoe nBmxkeHne. CucreMa oTcyera. Enunas uudposas
7 OTHOCHUTENHHOCTh MEXAaHUYECKOTO JIBUKEHUSI. 1 KOJUICKIIHS
[Ipsimast 1 oOpaTHas 3aa4u MEXaHUKH 00pa3oBaTeIbHBIX




pecypcoB.

Panuyc-BekTop MaTepuanbHOI TOUKH, €ro
IIPOEKIIMH Ha OCHU KOOpAHHAT. TpaeKkTopusl.

8
[Tepememenue. Ckopocts. VX npoexiuu Ha
OCH KOOpJMHAT
. Enunas nudposas
PaBHOMEpHOE TPAMOJIMHEHOE IBU)KCHHUE.
KOJIJIEKIIUS
9 I'paduueckoe onrcaHre paBHOMEPHOTO
. 00pa3oBaTeIbHBIX
MPSIMOJIMHEHHOTO JBUKCHUS
pecypcoB.
Enunas nudposas
10 Ciio)keHue nepeMeneHnii 1 CKOPOCTEH. KOJUIEKIIUS
Pemenne 3amau o0pa3oBaTebHBIX
pecypcoB.
Enunas nudposas
HepaBHoMepHoOe nBHKEeHHE. MTHOBEHHAs
. KOJIJIEKIIUS
11 cKopocTb. Yckopenue. [IpsamonnneiiHoe
o0pa3oBaTebHBIX
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM
pPECYpCOB.
12 I'padmyeckoe onucanue MPSIMOIUHEIHOTO
JBUKEHHSI C TTIOCTOSTHHBIM YCKOPEHUEM
Enunas nmudgposas
CBoOopaHoe majenue. Y cKopeHue CBOOOIHOTO bp
KOJUIEKIIUS
13 nazeHust. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH,
00pa3oBaTeNbHBIX
YCKOPEHUS OT BPEMEHH M UX TPapuKu
pecypcoB.
14 JIBM>KeHHE Tera, OpOIIEHHOTO MO/ YTIIOM K
TOPU30HTY
KpuBonuneiinoe nuxenue. [IBuxeHne mo Enunas uudposas
15 OKPYKHOCTH. YTJIOBasi ¥ JINHEHHAs! CKOPOCTh. KOJUIEKITUSA
[Tepuon u wactota. LleHTpocTpemMuTensHOE U 00pa3oBaTeIbHBIX




MOJIHOE YCKOPCHUE

pecypcoB.

16 Kontponbnas padota no teme "Knunemaruka"
IlepBbiif 3akoH HproToHa. MHepunanbHbie Enunas undposas
17 cuctembl orcuéra. [lpunnun KOJUICKIIUS
oTHOocuTenbHOCTH ["anumes. 00pa3oBaTeIbHBIX
HeunepuuanbHblie cUCTEMBI OTCUETA pECYpCOB.
18 Cuna. PaBHogeicTBYIOIIAs cuiia. Bropoii
3akoH Herotona. Macca
19 B3aunmoneiicteue ten. Tperuil 3aKoH
Herorona
Enunas nudposas
[Tpunnun cynepnio3uiuu cuil. Pemenue 3agau KOJUICKIIUS
20
Ha IpUMeHeHue 3akoHoB HproToHa 00pa30BaTeIbHBIX
pecypcoB.
Enunas nudposas
3aKOH BCEMUPHOTO TATOTEHUSI.
. KOJUICKIIUS
21 DOKBUBAJICHTHOCTh IPABUTALIMOHHON U
. 00pa3oBaTeNbHBIX
MHEPTHON MacChl
pECYpPCOB.
99 Cuna TSDKeCTH U yCKOpEHHE CBOOOHOTO
najIeHust
JIBrokeHre HeOECHBIX TeN U HX
23 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas
KOCMHYECKasi CKOpocTh. 3akoHbI Kerutepa
24 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cwuta Tpenus. [Ipupona v BUABI CUII TPEHUS.
25 JIBI>KEHHE B *KMJIKOCTU M ra3e ¢ y4€TOM CHJIIbI
COIIPOTHBIICHUS CPEJIbI
26 Hasienne. ['mapocTaTudeckoe TaBIcHHE. Enunas uudposas




Cuna Apxumena

KOJIIICKIHA
06pa?>OBaTCJ'II)HI)IX

pPECYpCOB.

27

28

29

30

AbcomoTHo TBeproe Teno. [loctynarensHoe
U BpalllaTeIbHOE JABHKCHUE TBEPAOTO Telia

MOMEHT CHJIIBI OTHOCHTEIBHO OCH BpaIlcHUs.

Tlneyo cuibl

CnoxxeHue cuil, IPUIOKEHHBIX K TBEPIOMY
teiny. LleHTp TskecT Tena. Y cinoBus
paBHOBECHUSI TBEPAOTO Tea. Buasl
paBHOBECHS

Pemenue 3agau

Enunas nudposas
KOJUIEKIIUS
00pa3oBaTeIbHBIX

peCypcoB.

Enunas nudposas
KOJIJIEKIUS
o0pa3oBaTeIbHbIX

pecypcoB.

31

32

33

34

KonTponbhas padora no teme "JluHamuka.
Craruka TBepaoro tena'

Hmnynbc MaTepraibHON TOYKH, CUCTEMBI
MaTepHAIbHBIX ToueK. [[eHTp Macc cucTeMBI
MaTCpHaJIbHBIX TOUCK. TeopeMa O IBUXKXCHUHN
[ICHTPa Macc

I/IMHYJ'ILC CUJIbl 1 UIBMCHCHUEC UMITYJIbCa TEJla.

3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE
IBIDKEHHUE

MoMeHT HUMITYJIbCa MaTepHaﬂBHOﬁ TOYKH.
Hpe,Z[CTaBJ'IeHI/IC 0 COXpaHCHUHU MOMCHTA
HUMITYJIbCa B ICHTPAJIBHBIX ITOJIAX

35

Pemrenue 3agau

Enunas nudposas
KOJUTCKIIUS




00pa3oBaTeIbHBIX
PECypCoB.

Pabora criibl Ha MaJIoM M Ha KOHEYHOM

Enunas uudposas

KOJIJICKIIHS
36 nepemenieHuu. ['paduueckoe npeacrapneHue
00pa3oBaTeIbHBIX
paboThI cHiTbl. MOIITHOCTE CHITBI
peCypCoB.
Kunernueckas sneprus. Teopema 06
37 M3MEHEHUH KHHETHYECKON YHEPTUU
MAaTepHAIbHON TOUKHU
[ToTeHuManpHbIe U HEMOTEHIIUAIBHBIE CHUITBI.
38 [TorennmansHas sHeprus. Bropas
KOCMHUYecKasi CKOPOCTb
Tpetbs kKocMuueckast ckopoctb. CBs3b
Enunas nudposas
paboThl HEMOTEHUIUATBHBIX CUJI C
. KOJUICKIIUS
39 M3MEHEHHEM MEXaHUYECKOI dHepTrun
00pa3oBaTeIbHBIX
CUCTEMBI Tell. 3aKOH COXPaHEHUS
. PECYpPCOB.
MEXaHUYECKOI dHeprun
VYnpyrue u Heynpyrue CTOJIKHOBEHHUS.
40 YpaBHeHue bepHymm s uaeansHON
KHUJIKOCTU
41 Kontponbnas padota mo teme "3akoHbI
COXpaHEHHUs B MEeXaHHKe"
. Enunas uugposas
PazBuTue npeacraBieHuii 0 npupoie
KOJIICKIHST
42 TertoTel. OcHOBHBIE nojiokeHust MKT.
o0pa3oBaTenbHBIX
Huddysus. bpoyHoBckoe ABMKEHNE
pPECYpCOB.
43 CrpoeHue ra3000pa3HbIX, JKUAKUX U TBEPIBIX

TECII. XapaKTep JBIDKEHMS M B3aUMOOCHCTBUS




qacTull BEICCTBa

Macca u pazmepbl MOJIEKYJT (ATOMOB).

Enunas nudposas

KOJUICKITHS
44 KommmuectBo BemectBa. [locrosiHHas
00pa3oBaTeIbHBIX
ABoraapo
peCypCoB.
Enunas nudposas
45 Temneparypa. TernoBoe paBHoBecue. [lIkana KOJIJICKIUSA
Henbcus 00pa3oBaTEeNbHBIX
pecypcoB.
46 Pewenue 3amau
47 Wneanbuelii ra3. ['a30BbIe 3aKOHBI
Enunas nudposas
48 VYpasuenne MenzaeneeBa-Kianeiipona. KOJUICKIIUS
Pemenue 3amau 00pa3oBaTEeNbHBIX
pecypcoB.
Enunas nudposas
49 AbcoimoTHas TeMnepatypa. 3akoH J{anpToHa roJeruA
00pa3oBaTEeNbHBIX
pecypcoB.
50 N3omporieccsl B uaeansHOM rase ¢
MOCTOSIHHBIM KOJTMYE€CTBOM BEIIIECTBA
51 I'padmueckoe mpecTaBiIeHE H30MPOIIECCOB:
n30TEepMa, U30X0pa, n300apa
52 OcnosHoe ypaBHeHne MKT
53 Pemrenne 3amau
CBsi3b a0COIOTHON TeMIEepaTyphI Enunas uudposas
54 TEPMOJIMHAMUYECKON CUCTEMBI CO CPEIHEN KOJUIEKIIUS
KUHETHUYECKON AHEPrUueH MOCTyNnaTeIbHOTO o0pa3oBaTenbHBIX




TCIIJIOBOT'O ABHIKCHUA et HacTuIx

pecypcoB.

O060011eHre ¥ cucTeMaTH3alus 3HaHUH 110

> teme "OcnoBbel MKT"
KontponbHas padota mo teme "OCHOBBI
56
MKT"
TepmoauHaMuueckasi cuctemMa. 3aJlaHue
BHEIHUX ycyioBui st T/I cucteMsl. Enunas undposas
57 BHeminue u BHyTpeHHUE TapaMeTpPBI. KOJUIEKLUA
[Tapametps! T/] cuctemsl Kak cpeaHue 00pa3oBaTeIbHBIX
3HAYEHMS BEJIMYHH, OUCHIBAIOLIUX €€ Ha pecypcoB.
MHUKPOCKOITIMYECKOM YPOBHE
HyneBoe Hauano tTepMOAMHAMUKH.
58 CamonpousBosbHas penakcauusa T/] cuctemsl
K TEILIOBOMY PaBHOBECHIO
59 Mopenb ueanbHOTO Ta3a B TEPMOIUHAMUKE.
VYcnoBus TPUMEHUMOCTH 3TOM MOAEIHN
Enunas undposas
60 VYpaBuenue MenneneeBa-Kinaneiipona u KOJUIEKIIUS
BBIPXEHHE JIJIsl BHYTPEHHEHN dHEPTUn 00pa3oBaTeNbHBIX
pecypcoB.
Bripaxkenue 111 BHyTpEeHHEN SHEPTUU
61 OJIHOATOMHOT0 MJI€AJIbHOTO Tra3a.
KBazucrarnueckue 1 HeCTaTHUECKUE
MIPOIIECCHI
Enunas uudposas
DnemMeHTapHas padoTa B TEPMOJAMHAMUKE.
KOJUIEKLIUS
62 Brruncnenue paboTsl 1o rpaduky mpoiecca
00pa3oBaTeIbHBIX

Ha pV-auarpamme

pecypcoB.




Terutonepenaya Kak criocod N3MEHEHUsI

63 BHyTpeHHel 3Hepruu T]I cucremsl 6e3 1
COBepIICHUS PabOThI
64 KoHnBekuusi, TernnonpoBoAHOCTh, U3JIy4E€HNE 1
Komnnuecto temnotel. TemnoéMKocTs Tena. Enunas undposas
65 VY aenbHas u MOJISIpHAs TEIIIOEMKOCTH 1 KOJUICKIIUS
BelIeCTBa. Y ielIbHAs TEIUIOTa CrOPaHus 00pa3oBaTeIbHBIX
TOTUTABA peCypcoB.
Enunas nudposas
66 Pacuér konuyecTBa TEMIOTHI IPH 1 KOJUICKIIUS
Terioneperaye 00pa30BaTeIbHBIX
pPECYpPCOB.
67 [Tonstue 06 aqnabarnom npouecce. [lepBorit 1
3aKOH T€PMOIMHAMUKHI
KonnuecTBo TemnoTel v paboTa Kak Mepbl
68 M3MEHEeHHs BHyTpeHHel sneprun T/ 1
CUCTEMBI
. Enunas ungposas
Bropoii 3ak0H TepMOIUHAMUKH IS
KOJUTCKITHS
69 PaBHOBECHBIX M HEPAaBHOBECHBIX TIPOIIECCOB. 1
00pa3oBaTeNbHBIX
HeoOpaTuMoCTh IPUPOTHBIX TPOIIECCOB
peCypcoB.
70 [Ipunnune! aevictBus Temnosbix MamuH. KIT 1
71 MakcumansHoe 3Hauenue KII. [{ukn Kapuo 1
Enunas undposas
72 Pemrenne 3agau 1 KOILTERIA
o0pa3oBaTeNbHbIX
pecypcoB.
73 DKOJIOTHYECKHUE aCHEeKThl UCIIOJIb30BaHUS 1




TEIUIOBBIX ABUraTelied. TerioBoe
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl

74 Pemenue 3anau
Enunas nudposas
75 O0600611eHre U cucTeMaTu3alus 3HaHu# 10 KOJUICKIIUS
teme "Tepmonunamuka. TenaoBbie MalIMHb" o0pa3oBaTebHBIX
pECYpCOB.
76 KonTponbhas pabota no teme
"Tepmonunamuka. TenaoBble MalIMHbI"
[TapooOpa3zoBaHue 1 KOHJCHCAIIHSL. Enmast mnpposas
77 Hcnapenue u kunenue. Y neibHas TEILUIOTa KOJICKHI
HapooBpasoBaHs 00pa3oBaTeIbHBIX
PECYpPCOB.
HacwImenHbie ¥ HEHACHIIICHHBIC MTAPHI.
KauectBeHHast 3aBUCUMOCTH TUIOTHOCTH U
JABJICHUSI HACBHIIIICHHOTO Mapa OT
78 TEeMIIepaTypbl, UX HE3aBUCUMOCTh OT 00BhEMaA
HACBIIIIEHHOTO Mapa. 3aBUCUMOCTh
TEeMIIEpPaTyphbl KUTICHUS OT JaBIICHUS B
KHUJKOCTH
79 BraxxnocTs Bo3ayxa. AGComoTHAS U
OTHOCUTEJbHAS BIIAYKHOCTh
Enunas undposas
80 Pemenwue 3amau KOJLICKHIA
o0pa3oBaTenbHBIX
pPECYpCOB.
81 Tsépnoe teno. Kpucrammueckue u

amop¢HbIe Tena. AHU30TPONHS CBOWCTB




KpHUCTAJIJIOB

Enunas nudposas

82 [lnnaBnenue u kpuctamm3auus. Y qenbHas KOJUJIEKIUSA
teruiora iasneHus. Cyonumanus 00pa3oBaTEeNbHBIX
peCypCoB.
JHedbopmarnuu TBEpAOTO Tena. PacTsokeHue u
83 cxarue. Casur. Moayine FOnra. [Ipeaen
ynpyrux aedopmaruii
TemnnoBoe paciupenue KUAKocTel u
84 TBEPABIX TeJ. AHTAPMOHU3M TETUIOBBIX
KoJe0aHuil 4acTuIl BElIeCcTBa
Enunas uudposas
85 [Ipeo6pa3oBanue sHEPTUH B (Pa30BBIX KOJUICKIIUS
nepexoaax 00pa30BaTeIbHBIX
pPECYpPCOB.
86 YpaBHEHHE TEIJIOBOTO OamaHca
87 Pemenue 3amau
[ToBepxHOCcTHOE HaTsKeHUE. KanmusipHbie
88 sBneHus. JlaBneHne 1oy HICKpUBICHHON
MOBEPXHOCTHIO KuAKocTu. @opmyrna Jlammaca
O06001IeHre U cUcTEMaTU3aIHs 3HAaHUN 110
89 TeMe "ArperaTHbIe COCTOSTHUS BEIIECTBA.
da3oBble nepexobl"
Enunas undposas
90 KonTponbnas pabora no Teme "ArperatrHoie KOJUIEKLIUSA
coctosiHus Beniecta. da3oBbie nepexoapl"” o0pa3oBaTeNbHbIX
pECYpCOB.
91 DnexTpu3aius Tel U e€ IposSBICHUS.




Dnektpuueckuii 3apsia. [[Ba Buna
ANIEKTPUUYECKUX 3apsiioB. [IpoBoHUKH,
JTMBJICKTPUKHU | TTOTYITPOBOJHUKA

Enunas undposas

92 DNeMEeHTapHBIN JIEKTPUUYECKUM 3apsi. 3aKoH KOJUJIEKIUSA
COXPAHEHHUS IEKTPUUYECKOTO 3apsa 00pa3zoBaTEeNbHBIX
pPECYpCOB.
93 B3anmopencrtaue 3apanoB. Touednsie
3apsabl. 3akoH Kynona
Enunas nudposas
94 Pewenue 3amau KOTICKINA
00pa3oBaTeIbHBIX
pecypcoB.
05 DnexTpuueckoe nojie. Ero aeiicteue Ha
ANEKTPUUYECKHUE 3aPSIIbI
Hanpsik€HHOCTD 37€KTPUYECKOT0 MOJIS.
96 [IpoGHbIii 3apsy. JIuHuKM HanpsKEHHOCTH
ANEeKTpUYecKoro nosst. OqHOpOgHOE
NEKTPUYECKOE T10JIE
Enunas nudposas
97 [ToTeHIMaTbHOCTh AJIEKTPOCTATUYECKOTO KOJUIEKIIUS
noJis. Pa3HOCTh MOTEHIMATIOB U HaNIPsDKEHNE o0pa3oBaTeIbHbIX
pECYpPCOB.
[ToTenunanpHas Heprus 3apsaa B
98 ANEKTPOCTATHYECKOM 1oJ1e. [ToTeHmman
ANEKTPOCTATUYECKOTO MO
99 CBsi3b HANPSHKEHHOCTHU TIOJISL M PAa3HOCTH

NMOTCHIUAJIOB AJIA 3JICKTPOCTATHYCCKOI'O ITOJIA




[IpuHIUI Cyneprno3unuu JIEKTPUIECKUX

100 .
TOJICH
Enunas uudposas
101 Pemenue 3amau KOG
00pa3oBaTeIbHBIX
pecypcoB.
102 [Tone Toueunoro 3apsaa. [loxe paBHOMEPHO
3apsHKEHHOU Cepsl
[Tone paBHOMEPHO 3apsHKEHHOTO 110 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOMN
0ECKOHEUHOM TUIOCKOCTH
Enunas uudposas
104 [TpoBOTHUKH B 3JIEKTPOCTATHUECKOM TIOJIE. KOJIICKITHSI
YcnoBue paBHOBECHS 3apsiOB 00pa3oBaTeIbHBIX
pecypcoB.
105 JIVMBIIEKTPUKH ¥ TTOTYIIPOBOJIHHUKH B
AIIEKTPOCTATUIECKOM TI0JIE
Kongencarop. D1neKTpo€MKOCTh
106 KOHJICHCATOPa. DICKTPOEMKOCTH IIOCKOTO
KOHJIEHCATOpa
107 [TapannenpHOE cOEIMHEHNE KOHAEHCATOPOB
108 [TocnenoBarenpHOE COETMHEHNE
KOHJICHCAaTOpOB
Enunas undposas
KOJITCKITHST
109 DHeprus 3apsKEHHOT0 KOHAEHcaTopa
o0pa3oBaTeNbHbIX
pecypcoB.
110 Pemenue 3amau




JIBr>keHuME 3apsKEHHOM YacCTULIBI B

111 OJIHOPOJTHOM DJICKTPHUECKOM I10JIe
Enunas uudposas
112 Pemienue 3amau KOJLICKHHA
00pa3oBaTeIbHBIX
pecypcoB.
113 O0001IeHrEe ¥ cUCTEMATH3als 3HAHUN 110
Teme "DnekTpuyeckoe mnoie"
Enunas nudposas
114 KontponbHas paboTa mo teme KOJUIEKIIUS
"OnexkTpuueckoe nose" o0pa3oBaTebHBIX
pPECYpPCOB.
Cwuta Toka. IlocTossHHBIN TOK. Y ClI0BUS
115 CYLIECTBOBAHHUSI IIOCTOSTHHOTO
AIEKTPUICCKOTO TOKA
116 Wcrounuku Toka. Hanpsixenne u 3/1C
117 3akoH OMa Uit yJacTKa LETH.
DNEeKTPUUECKOE COMPOTUBIICHHE
Enunas nudposas
3aBUCHUMOCTB CONPOTUBIIEHUSI OJTHOPOJIHOTO
KOJLJICKITHUS
118 MPOBOJIHUKA OT €ro JIMHBI U MJI0IIA 1
00pa3oBaTeNbHBIX
MOTIEPEYHOTO CEUCHUS
pecypcoB.
119 VY nenpHOE COMPOTHUBIICHHUE BEIIECTBA.
Pemenue 3amaq
120 [TocnenoBarensHOE, MapaIeIbHOE,
CMEIIIaHHOE COSIMHCHHE TTPOBOTHUKOB
121 Pacuér pa3BeTBIEHHBIX JJIEKTPUUECKUX

neneii. [lpaBuna Kupxroga




122

Pemenue 3agau

Enunas nudposas

123 Pabora anekrpudeckoro Toka. 3akoH Joyist KOJUJIEKIUSA
—Jlenna 00pa3oBaTEeNbHBIX
peCypCoB.
124 Pemenue 3amau
125 MoImHOCTh IEKTPUYECKOro Toka. TermoBast
MOIIIHOCTb, BbIIEJIsieMasi Ha pe3UCTope
126 Pemrenue 3amau
127 O/JIC 1 BHyTpeHHEe CONPOTUBIICHUE
HCTOYHUKA TOKA
Enunas uudposas
128 3akon OMa 115 MOJTHOM (3aMKHYTOM ) KOJUICKIIUS
ANEKTPUUYECKON IIeTIH 00pa3oBaTeIbHBIX
PECYpPCOB.
Enunas uudposas
129 Pemenue 3amau KoJerIA
00pa3oBaTeNbHBIX
pecypcoB.
130 MOIITHOCTh UCTOYHHUKA TOKA
131 Kopotkoe 3aMbikanne
Enunas nudposas
132 Konnencarop B ienu mocTOSSHHOTO TOKa KOJLICKHHA
00pa3oBaTeNbHBIX
pPECYpCOB.
133 Pemenue 3amau
134 Pemenue 3anau no teme "IlocTosiHHBIM

AIEKTPUYECKUN TOK"




Permrenne 3agaua o reme "llocTOAHHBIH

135 _
JIEKTPUUYECKHUI TOK
Enunas uudposas
136 Pemenue 3anau no teme "llocrostHHbIN KOJUICKLIUS
ANEKTpUYECKUH TOK" 00pa3oBaTEeNbHBIX
pecypcoB.
137 O060061eHre U cucTeMaTu3alus 3HaHu#| 10
teMe "[locTOsHHBIHN 2neKTpuyecKuii ToK"
138 KontponbHas padota nmo teme "llocTossHHBIN
AJIEKTPUYECKUM TOK"
DnexTpuyeckas MpOBOAUMOCTD PA3INYHBIX
139 BEIIECTB. DIIEKTPUUYECKUI TOK B METaJLIaX.
CBepXIpoBOIUMOCTh
. Enunas nudposas
DNEeKTpUUECKUN TOK B pacTBOpax U
KOJUIEKIIUS
140 pacruiaBax 3JeKTpouToB. 3akoHbl Dapanes
00pa3oBaTeIbHBIX
JUISL BIEKTPOJIHU3a
pecypcoB.
141 OnexTpuuecKuii TOK B raszax. [Imazma
142 DneKTpuuecKuil TOK B BakyyMe. BakyymHble
npubopsI
Enunas nudposas
. KOJUIEKIIUS
143 DNEeKTPUUECKUN TOK B MOITYIPOBOAHUKAX
o0pa3oBaTeNbHBIX
pECYpCOB.
144 [TonynpoBoIHUKOBBIE TPUOOPHI
Pu3NYECKU IPAKTUKYM I10 TEME
145 "M3MepeHue CUilbl TOKA U HANIPSKEHUS B

LETHU MMOCTOAHHOI'O TOKa IMMPHU MOMOIIIHN




AQHAJIOTOBBIX U IU(PPOBBIX U3MEPHUTEIHHBIX
npuOopoB" win "3HaAKOMCTBO ¢ U(PPOBOI
nabopartopueii o ¢puzuke. [Ipumepsl
u3MepeHus: GU3NYECKUX BETUUUH MIPU
MTOMOIIY KOMITbIOTEPHBIX AATYUKOB"

duznyeckuil npakTukyM no teme "M3ydyenue

Enunas undposas

KOJIJICKIIUS
146 HEPaBHOMEPHOTO JIBMKEHUS C IIENTBIO 5 S
ONpe/IeICHUsI MTHOBEHHOU CKOpocTH" ;ef ;;ZE:T
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue yCKOpeHHUs MPH NPSMOJIMHEHHOM Enunas undpoas
147 PaBHOYCKOPEHHOM JIBU’KEHHH 110 HAKJIIOHHOM KOJIJIEKIIUSA
miockoctu" ninn "Uccaenosanue o0pa3oBaTebHBIX
3aBUCUMOCTH IIyTU OT BPEMEHU IPU pecypcoB.
PaBHOYCKOPEHHOM JIBH>KEHHH"
@uU3NYECKU IPAKTUKYM 110 TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO
najgeHus" win "M3yueHue ABUKEHUS Tena,
OpOILIEHHOTO TOPU3OHTAIBEHO"
duznyeckuil npakTukyMm no teme "M3ydyenue
JBIDKEHUS TeJla TI0 OKPY>KHOCTH C Enunas nudponas
149 MOCTOSIHHOM 110 MOJAYJIO CKOPOCThIO" HIIH KOJUICKITUS
"UccnenoBanue 3aBUCUMOCTH MIEpUOA 00pa3oBaTeNbHBIX
oOparlleHus KOHMYEeCKOro MasiTHUKa OT €ro pecypcoB.
napamerpoB”
OU3NYECKUI TPAKTUKYM I10 TEME Enunas nudposas
150 "N3mepeHune paBHOICUCTBYIONIEH CUJIBI IPU KOJLICKITUS
JBUKEHUH OpyCcKa MO HAaKIIOHHOM TIOCKOCTH" 00pa3oBaTeIbHBIX
unu "[IpoBepka runoTe3bl 0 HE3ABUCUMOCTH pecypcoB.




BPEMEHH JIBIDKEHUS OpycKa 10 HAKJIOHHOM
IJIOCKOCTH Ha 3aJaHHOE PACCTOSHUE OT €T0
Macchul"

151

@uU3NYECKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH CHIJI YIIPYTOCTH,
BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
obpasiie, oT ux aedopmaruu" wim "M3ydenue
JBUKEHUS CUCTEMBI TEJ, CBA3AHHBIX HUTHIO,
MIEPEKUHYTOM uepe3 JETKui 010K"

Enunas undposas
KOJUICKIIHS
00pa3oBaTEeIbHBIX

pECYpCOB.
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@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepenne kodhuimenta TpeHus mo
BEJIMYMHE YTIIOBOTO KO3 PUIeHTa
3aBucuMocT FTp(N)" wim "HccnenoBanue
JBUKEHHS OpYyCKa M0 HAaKJIIOHHOW TUIOCKOCTH
C mepeMeHHBIM KOA(P(HULIMEHTOM TpeHHs" WK
"N3yueHnue NBUKEHUS rpy3a Ha BaLy C
TpeHuem"

Pu3nYeCKUil IPAKTUKYM 110 TEME
"HccnenoBanue yciuoBUH paBHOBECHS
TBEPAOrO TeJa, UMEIOIIETO OCh BPALLCHUS "
nin "KoHCTpyrpoBaHUe KPOHIITEHHOB U
pacuér cui ynpyroctu" wiu "M3yuenue
YCTOMYHMBOCTH TBEPJOTO TENA, UMEIOIIETO
TIJI0IA b OTIOPHI"

Enunas undposas
KOJIJIEKIIUSA
00pa3oBaTeNbHBIX

pecypcoB.
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Pu3nYeCKUil IPAKTUKYM 110 TEME
"N3mepeHune ummyibca Teaa o TOpMO3HOMY
nyti" niau "M3MepeHue Cuiibl TATH, CKOPOCTH
MOJIEJIN HJIEKTPOMOOMIISL M MOIIHOCTH CHJIBI
Taru" win "CpaBHEeHUE U3MEHEHUS UMITYJIbCa
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TeJa C UMITYJIbCOM CHJIBI" HIIH
"HccnenoBanue CoXpaHEHUs UMITYJIbCA MIPU
yrpyrom B3aumozeicteun'" win "M3mepenne
KMHETUYECKOM SHEPTUH TeJa 10 TOPMO3HOMY

yTH
dusnyeckuil npakTukyM no teme "M3ydyenue
M30TEPMHUYECKOTO Mpoiiecca (PeKOMEHI0BaHO
HCIIob30BaHue udpoBoi 1abopatopun)"
iy "M3ydeHne n30X0pHOro mpoiecca’ win
"N3y4yenne n3zobapHoro npoiecca’ uiu
"IIpoBepka ypaBHEHUs cOCTOSSHUSA"

Ou3nyecKkuil MPakTUKyM IO TeMe
"U3mepeHue yaenbHOi TeI0EMKOCTU" WK
"UccnenoBanue mpoiecca OCThIBAaHUS
BeuiecTsa" win "HccienoBanue agnabaTHOro
nporecca" win "M3yueHne B3auMoCBs3U
SHEPTUH MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBUS U TEMIIEPATypPhbl KUTICHUS
JKUIKoCcTEH"

Enunas nudposas
KOJUIEKIIUS
00pa3oBaTeIbHBIX

pPeCypCOB.

Enunas nudposas
KOJUIEKIIUS
00pa3oBaTeIbHBIX

pecypcoB.
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dusnyeckuil NpakTukyM 1o teme "M3ydenue
3aKOHOMEPHOCTEH HCIapeHust )KUAKOoCTen"
win "M3MepeHue yaeabHON TerIoTh
1aBsieHus Jbpaa" win "M3yueHue cBONCTB
HachlleHHBIX napoB" win "M3Mepenue
a0COJIIOTHON BIIaKHOCTH BO3/lyXa U OLIEHKA
Macchel apoB B omenieHun". smepenue
KO3 pHIIMEHTa TOBEPXHOCTHOTO HATSKEHUS

158

@uU3NYECKUI IPAKTUKYM IO TEME
"HaGmroenne mpeBpamieHus: SJHepruu




3apsUKEHHOT0 KOHJIEHCATOPa B SHEPTHUI0
u3nydeHus ceeroauona’ wim "M3yyenue
MIPOTEKAaHUS TOKA B IIETIH, COJEpKaIIei
koHjaeHcaTop" uinu "Pacnpenenenue pa3HoCTU
MTOTEHITMAJIOB (HAMPSDKEHUS) TIPU
MOCJIeI0BATEILHOM COCIMHEHUH
KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenqoBaHue CMEIIAHHOTO COEIUHEHUS Enunas nudposas

pe3uctopoB" unu "M3MepeHune yneabsHoro KOJIJICKITUSA

159
COMPOTHUBIICHUS TPOBOIHUKOB" UITH 00pa3oBaTeIbHBIX
"UccnenoBanue 3aBUCUMOCTH CHIIBI TOKA OT pecypcoB.

HaIPsHKEHUS TS JIAaMIThl HaKaJTuBaHUs "

Ou3nyecKkuil MPakTUKyM IO TeMe
"Habmronenue anexTpoiaunsa" uim
"U3mepenue 3apsiga 0JTHOBAJICHTHOTO HOHA"
160 niu "MccenenoBanue 3aBUCHMOCTH 1 1
COTIPOTHUBIICHUS TEPMOPE3UCTOPA OT
temneparypbl” win "CHATHE BOJIbT-aMIIEPHOIN

XapakTEePUCTUKU auoaa”

o Ennnas mudpoBas
PesepubIil ypok. O6006111eHIE 1 A wip
o KOJUIEKIIUS
161 cucTeMaTH3als 3HaHU 10 TeMe 1
00pa3oBaTeNbHBIX

pecypcoB.

"Kuuemaruka"

PesepBHrlit ypok. O60011IeHNE 1
162 cHCTEMAaTH3alis 3HaHUI 10 TEME 1
"Ilnnamuka"

PesepBHelit ypok. O6001IeHNE 1

163
cucreMaTusals 3Hauii mo teme "CraTtuka




TBeporo Tena"

PesepBubIil ypok. O60011IeHIE 1
164 CUCTEMaTHU3allis 3HaHUM 110 TeMe "3aKOHbI
COXPAaHEHHUs B MEXaHUKe"

PesepBHbIil ypok. O60011IeHIE 1

165 cucreMaru3anus 3HaHui 1o teme "OCHOBEI
MOJIEKYJIIPHOKMHETUYECKON Teopun"
PeszepBHbIil ypok. O6001IeHIE 1

166 cUCTEMATHU3alUs 3HAHUH 10 TEME
"Tepmonunamuka. TenaoBbie MalIuHbI"

PesepBHeIit ypok. O000IICHHE 1
167 CHCTEMATHU3AINI 3HAHUH 10 TEME
"ArperatHble COCTOSIHUS BelecTBa. Da3oBbie

nepexomnl"

PesepBHeIit ypok. O000IICHHE 1
168 CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"JnexTpuueckoe mose"

PesepBHrlIit ypok. O600111eHNE 1
169 cHCTEMATH3alMs 3HAHUH 10 TEME
"ITocTOSIHHBIN 3IEKTpUYECKUI TOK"

PesepBHrlIit ypok. O600111eHNE 1
170 cucTeMaTu3anys 3HaHuH 1Mo Teme "Toku B
pa3Iu4YHBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16




11 KJIACC

KounyecTBO yacoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchbl
. Enunas nudposas
BzaumoeiicTBrE MOCTOSHHBIX MATHUTOB U
KOJIJIEKIIUS
1 IIPOBOJIHUKOB C TOKOM. MarHuTHOE IoJe. 1
00pa3oBaTeIbHBIX
I'mnote3a Amrmepa
pecypcoB.
BexTop marautHOM nnaykiuu. [Tpunnun
2 CYINEpHO3UINH MarHUTHBIX Moyied. JIunun 1
MarHUTHON UHIIYKIIUU
3 MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. 1
OnbIT DpcTena
4 Cuna Amnepa, e€ HanpaBJIeHUE U MOJYJIb
Pemenue 3amau 1
6 [IpumeHenue 3akoHa AMIiepa. 1
DNeKTporu3MepuUTEIbHbIE TPUOOPHI
. Enunas uudposas
Cuna JlopeHiia, e€ HampaBlieHHUE U MOIYJIb.
. KOJUIEKIIHUS
7 JIBr>keHue 3apsiKEHHOW YaCTHUIIbI B 1
o0pa3oBaTeNbHBIX
OJIHOPOJTHOM MarHUTHOM IT0JIe
pecypcoB.
Pemenue 3amau
Pa6ota cunsl Jlopeniia
10 Pemenue 3amau
11 MarsauTHoOE 110JI€ B BEIIECTBE. 1 Enunas nudposas

deppoMarHeTUKy, napa- u JuaMarHeTUKA

KOJITICKIHA




00pa3oBaTeIbHBIX
PECypCoB.

Enunas uudposas

12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. KOJLJICKI[HS
[Ipumenenne heppoMarHeTHKOB 00pa3oBaTeIbHBIX
peCypcoB.
13 Pemenue 3amay o reme "MarautHoe moJie"”
14 Pemenue 3amay o reme "MarautHoe moe"”
15 SIBJICHHE AIEKTPOMArHUTHOW WHTYKIIHH.
IToTok BekTOpa MAarHUTHOM MHITYKIIUU
16 OJC nnnykuuu
17 3aKOH AJIEKTPOMArHUTHOW WHIYKITHH
®dapanes
Enunas nudposas
18 Buxpesoe anexrpuueckoe nose. Toku Dyko KoJertA
00pa3oBaTeIbHBIX
peCypcoB.
Enunas undposas
19 O/1C uHAYKIMH B TBUKYITUXCS KOJUIEKITHUSA
MIPOBOTHAKAX 00pa3oBaTeIbHBIX
peCypcoB.
20 Pemenue 3amau
21 [IpaBusno Jlenna
Enunas undposas
99 HNunyktuBHOCTH. KaTylika HHIYKTUBHOCTH KOJLJICKITUS
B I ITOCTOSIHHOT'O TOKA 00pa3oBaTeNbHBIX
pecypcoB.
23 SABnenne camonnaykuuu. I1C




CaMOMHIYKIUHU

9Hepm;1 MArdvTHOTIO ITOJIsI KaTYIOKHU C

24 TOKOM. DJIEKTPOMAarHUTHOE T10J1€
25 Pemenue 3amau
Enunas uudposas
26 O0o0011IeHNEe U CHCTEMATHU3aLKs 3HAHUH 110 KOJLJICKI[HS
Teme "DnekTpoauHamuka' 00pa3oBaTEeNbHBIX
pEeCypCoB.
97 KonTtponpsHast pabora o Teme
"OnexkTpoauHaMuka"
98 Konebarenpuas cucrema. CBoOOIHBIE
KojeOanus. 'apMoHYecKre KoaeOaHus
Enunas uudposas
29 KunemaTnueckoe ¥ TMHAMHUYECKOE KOJIJICKI[HUS
OIIMCaHHE KOJIEOATEIbHBIX NBIIKEHUN o0pa3oBaTebHBIX
PECYpPCOB.
DHepreTudeckoe onucanue. BeBo
30 JTUHAMHUYECKOTO OIMMCAHUS TAPMOHHUECKUX
KoJIeOaHUH M3 UX YHEPTETHIECKOTO U
KHHEMAaTHYECKOTO OIKMCaHUS
31 AMinTyzaa u ¢asa kojaedaHui
[Tepuon u yacrota xonebanwmii. [lepuog
MaibIX CBOOOIHBIX KOJIEOaHUH
32 MaTeMaTHUYeCcKOro MasTHHKA. [lepuon
CBOOOAHBIX KOJIEOAHUN MTPYKHHHOTO
MasiTHUKA
33 3aryxaromue KonebaHus. BelHyKIeHHBIC Enunas uudposas

koJsieOanus. Pe3oHanc

KOJITICKIHA




00pa3oBaTeIbHBIX

pecypcoB.
34 ABTOKOIEOAHUS
35 Pemenue 3amau
36 Ypok-koHpepenmnus "MexaHnueckue
KOJIeOAHUsI B MY3bIKQJIbHBIX HHCTPYMEHTaX"
Enunas nudposas
37 O06o0011eHHe U cucTeMaTU3alus 3HaHUH 110 KOJIJIEKIIMSI
teMe "MexaHnuueckue KoieoaHus" 00pa3oBaTEeNbHBIX
pecypcoB.
38 OJeKTpOMarHUTHbIE KOJICOaHusl.
KoneGaTenbHbIil KOHTYP
®opmyna Tomcona. CBsi3b aMIUIUTYABI Enmast mnpposas
39 3apsi/ia KOHJIEHCATopa C aMIUIUTY/I0M CHUJIIbI KoJertuA
TOKa B K0JIeOaTeIbHOM KOHTYpE 00pasoBaTeIILHbIX
pecypcoB.
40 3aKOH COXpaHEHMsI SHEPTUHU B UACATLHOM
K0J1e0aTeIbHOM KOHTYpE
3aTyxaolluue 3IEKTPOMArHUTHbIE
41 Kosie0aHusl. BeIHyX/1eHHBIE
AIIEKTPOMarHuTHbIE KoeOaHus
42 IlepemeHnHBbIN TOK. Pe3ucTop u KOHIEeHCaTop
B LIENIU [IEPEMEHHOTO TOKA
Enunas nudposas
43 Karymika HHIyKTUBHOCTH B LIENTU KOJUIEKIIUS
IIEPEMEHHOTI0 TOKa 00pa3oBaTeNbHBIX
peECypCoB.
44 3akon OMa JJ1st SIEKTPUUIECKOH Tenn




IIEPEMEHHOI'0 TOKa

MOH_[HOCTL INEPEMEHHOI'O TOKaA.

45 AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUCHUE
CHWJIBI TOKA U HATIPSDKEHUS
Enunas nudposas
46 Pe3onaHC B 2JIEeKTpUUECKOH T1ETTH KOJICKIIA
00pa3oBaTebHBIX
peCypcoB.
47 Pemenue 3amay
WneanbHbIi TpanchopmaTop.
48 [IpousBoicTBO, Mepenaya u MoTpedIeHne
AIEKTPUYECKON SHEPTUU
DKOJIOTHYECKUE PUCKHU TP MPOU3BOJICTBE
49 atekTpodHeprun. KylbTypa ucnoiab30BaHus
AJIEKTPOIHEPTHH B TTOBCETHEBHOM KU3HH
50 Pemenue 3amay
Enunas nudponas
51 Pemenne 3amau KOJLIeKImA
00pa3oBaTeNbHBIX
PECYpPCOB.
59 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
TeMe "DIeKTpOMarHuTHbIE Kojaebanus"
Enunas undposas
53 MexaHnueckre BOJHbBI. XapaKTEePUCTUKH KOJLJICKITUS
MEXaHUYECKHUX BOJIH o0pa3oBaTebHBIX
peCypcoB.
54 CBolicTBa MEXaHUYECKHX BOJIH
55 3ByK. XapaKkTEepUCTUKH 3ByKa




Wndpassyk u yaprpassyk. Lllymosoe

%6 3arpsi3HEHNE OKPY KaIoLIel cpebl
Enunas uudposas
S7 Pewenne 3anau KOG
00pa3oBaTeIbHBIX
peCypCoB.
Enunas nudposas
58 DJEeKTpOMarHUTHBIEC BOJHBI. M3myueHue KOJIJICKIIHS
AIIEKTPOMArHUTHBIX BOJIH 00pa3oBaTENbHBIX
pecypcoB.
59 DHeprus 31eKTPOMarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Enunas nudposas
[IIkana 31eKTPOMAarHUTHBIX BOJIH.
KOJUICKIIUS
60 [TprMeHeHue JIeKTPOMAarHUTHBIX BOJH B
00pa3oBaTeIbHBIX
TEXHHKE U ObITY
pPECYpCOB.
[TpuHIMTIBI PAIHOCBSI3U U TEIEBUICHUS.
61 Paguonokamus. D1eKTpoMarHUTHOE
3arps3HEeHUE OKpYXKarolel cpeibl
62 KontponbHas padota o teme "Konedbanus
Y BOJTHBI"
63 CserT. 3aKOH NPSMOJIUHENHOTO
pacrpocTpaHeHUs CBETa
64 Pemrenue 3a1a4 Ha NpUMEHEHUE 3aKOHA
PSIMOJIMHEHHOTO paclpoCTpaHEHHsI CBETa
65 Otpaxenue cBera. [1m0ckoe 3epkaio.
Cdepudaeckoe 3epkaino
66 [Ipenomnenue ceera. AGCOMIOTHBIN U Enunas ungposas




OTHOCHUTEJIbHBIN TTOKA3aTeb MPEIOMIICHUSI.
[TonHOE BHYTpEeHHEE OTpakeHUE.
[IpenenbHbli yroJi MOJIHOIO BHYTPEHHETO
OTpakKeHUS

KOJIIICKIHA
O6paBOBaTCJ'II)HI)IX

pPECYpCOB.

Pemenne 3ala4 Ha IPUMCHCHUC 3aKOHOB

o7 OTPa)KEHHUS U MPETOMIICHUS CBETA
Enunas nudposas
68 Xon stydeil B mpusMe. Jlucnepceus cBera. KOJUICKLIUS
CrnoxHblii coctaB Oesoro cBera. L{Bet 00pa3oBaTENbHBIX
pecypcoB.
69 JInn3pl. POKyCHOE PaCCTOSTHUE U
ONTHUYECKAsl CUJIA JTMH3BI
Enunas nudposas
70 [TocTpoeHue n300paxeHuii B TMH3aX U UX KOJUICKIIUS
cuUcTeMax. YBeJIUYEHHUE TUH3bI 00pa3oBaTeIbHBIX
pPECYpCOB.
Pemenue 3aga4 Ha mocTpoeHue
71 N300pa’keHH, OTy4aeMbIX C TOMOIIBIO
JVH3
Enunas nudposas
KOJUTCKIIUS
72 I'ma3 xak ontuueckas cucrema
00pa3oBaTeNbHBIX
pECYpPCOB.
73 Pemenue 3amau. [Ipenens npuMeHUMOCTH
r€OMETPUYECKON ONTUKHU
Enunas uudposas
74 CKOpOCTb CBETA U METO/Ibl €€ U3MEPEHUS KOJUICKIIHS

00pa3oBaTeIbHBIX




pecypcoB.

75 Hucniepcus cBera
Enunas undposas
76 WNuTtepdepenius ceeta KoJIerIA
00pa3oBaTeIbHBIX
pPECYpCOB.
o KorepeHTHbie HICTOUHUKH. Y CIIOBUS
Ha0JI0/IEHUSI MAKCUMYMOB U MUHUMYMOB
78 Pemenue 3amau
79 [Ipumenenue natepdepeHum
80 Hudpakmus ceeTa
Enunas nudposas
81 JudpakiuonHas pemeérka. Y cloBue KOJUIEKIUS
HAOJI0/ICHUS TTIAaBHBIX MAKCUMYMOB 00pa3oBaTeIbHBIX
pecypcoB.
82 Pemenue 3amay
Enunas nudposas
83 [TonepeyHOCTH CBETOBBIX BOJIH. KOJUTCKITHS
ITonmapuszanus ceera 00pa3oBaTeNbHBIX
pecypcoB.
Enunas undposas
84 Pemenue 3amau KOJLICKHHA
00pa3oBaTeNbHBIX
pecypcoB.
Enunas uudposas
KOJIUTCKIIHS
85 CBeToBbI€ BJICHUS B IPUPOJIE
o0pa3oBaTenbHBIX

pecypcoB.




O00011eHME U CUCTEMATU3ALIMS 3HAHUM 110

86 teme "OnTtuka"
87 KontponsHas padora no Teme «OnTHKa»
. Enunas nudposas
["paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
KOJUICKIIUS
88 MEXaHHUKH. 3aKOHBI AJIEKTPOIMHAMUKH U
00pa3oBaTeIbHBIX
MPUHIIUIT OTHOCUTEJILHOCTH
pECYpCOB.
89 [ToctynaTel cnenuaibHON TEOPUH
OTHOCUTEJILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHOW NHTEPBAIL.
[IpeobpazoBanus Jlopenua. YcioBue
90 NpUIUHHOCTU. OTHOCUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHUEe BpEMEHU U
COKpAIlleHUE JITTHHBI
Enunas uudposas
01 DHeprus ¥ UMIYJIbC PEISTHBUCTCKOM KOJIJICKIIHST
YaCTHIIBI 00pa3oBaTENbHBIX
pECYpPCOB.
92 CBsI3b MacCCBI C SHEPTHEN U HMITYJIECOM
PESITHBUCTCKON YaCTHIIBI. DHEPTHS TTOKOS
93 PaBHOBeCHOE TemI0BOE U3TyUYEHHE
94 3akoH cMereHus Bura
Enunas undposas
95 I'mnoreza M. Ilnanka o kBanTax. ®OTOHBI roJerA
o0pa3oBaTenbHBIX
pPECYpCOB.
96 DHeprust 1 UMITYJIbC GOTOHA
97 ®oroaddext. OnbiTe A. I'. CTonerona. Enunas undpoas




3akonbl poTtoddderra KOJUICKITHS
00pa3oBaTEeIbHBIX
pecypcoB.
Enunas undposas
08 YpasHenue DitamreiitHa 11t porodaddexra. KOJUICKLIUS
"Kpacnas rpanuma" ¢pororddexra 00pa3oBaTeIbHBIX
pecypcoB.
Enunas undposas
99 Hasnenue ceera. OnbitTel [1. H. JIeOeneBa KOJICKHI
00pa3oBaTeIbHBIX
pecypcoB.
100 BoJtHOBEIE CBOMCTBA YaCTHILI
Bounsl nie bpoiind. /[nuHa BoJIHBI Je
101 Bpoiins u pazmepsl 00JacTH JTOKAIM3AIIUN
JIBYDKYILEHCS YaCTUIIBI
102 KopnyckynsipHo-BOIHOBOH Ayanu3m
Enunas undposas
KOJIIEKIIHS
103 Hudpakius 351eKTpOHOB Ha KpUCTaLIax
00pa3oBaTeNbHBIX
pecypcoB.
Crneuuduxa usmepeHuit B MUKPOMHUPE.
104 CoOTHOILIEHUs HEOTIPEAEIEHHOCTEN
[eiizenbepra
105 Pemenue rpaduyeckux 3amau
Enunas nudposas
. KOJUTCKITHS
106 Pemenne pacuéTHpIX 3amau
o0pa3oBaTenbHBIX

pecypcoB.




107

KonTpomapHas padorta mo Temam: "OCHOBBI
CTO", "KopnyckyisipHO-BOJIHOBOM
Jyanusm"

108

OIBITEL IO HCCICIOBAHUIO CTPOCHUSA aTOMaA.
[Tnanerapuas Mmonens aroma Pesepdopaa

Enunas undposas
KOJUICKIIHS
00pa3oBaTeIbHBIX

pPECYpCOB.

109

110

[Tocrynarsr bopa

Bunet ciektpoB. CriekTp ypoBHEH 3HEpruu
aToMa BOJ0poza

111

CrnoHTaHHoOe U BBIHYXXJICHHOC N3JTYUCHUC
CBCTa

112

113

Jlazep

Hyxnonnas monens sinpa ['eiizenGepra-
NBanenko. 3aps U MacCOBOE YHUCIIO SIApa.
HN3oTomnrsl. PagnoakTuBHOCTE

Enunas uudposas
KOJIICKITHSI
00pa3oBaTeIbHBIX

pecypcoB.

114

3aKoH paMoakTUBHOTO pacmnana. CBoWcTBa
WOHU3UPYIOUIEro U3nydyeHus. Biusnue
PaZOaKTUBHOCTH Ha )KHBBIE OPTAaHU3MBI.
Jo3umerpus

115

OHeprus CBsS3U HYKJIOHOB B siape. S nepHbie
cuibl. [ledext maccsl siapa. SnepHbie
peakuuu. Saepusie peakTopsl. [Ipobiemsl
YIPABISIEMOr0 TEPMOSIEPHOTO CUHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS SIIEPHON
DHEPreTUKHU

116

MeToibl perucTpanyu U UCCIIeI0BaHUS




AJIEeMEHTapHbIX YacTull. OyH/1aMEeHTaJIbHbIC
B3aUMOJICUCTBUS. bapnoHbI, ME30HBI U
nentoHnsbl. [IpencraBnenune o CtanaapTHOM
Mozenu. KBapk-TiitoOHHAss MOJIENb aJIPOHOB

117

®usuka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Marepus U TEMHas
sHeprus. EnuHCTBO (pu3nueckoil KapTHUHbI
Mupa

Enunas undposas
KOJUICKIIHS
00pa3oBaTEeIbHBIX

pECYpCOB.

118

119

120

121

Oranbl pa3BUTHS aCTPOHOMMHU. 3HAUEHUE
aCTPOHOMUHU

[IpuMeHUMOCTD 3aKOHOB (DPU3HKH IS
0OBSICHEHUS IPUPOIBI KOCMHYECKHUX
00BbEeKTOB. METO Il aCTPOHOMHUYECKHUX
HCCIICIOBAaHNI

CoBpeMeHHbIE ONITHYECKUE TEIECKOIIbL,
pasnoTeNecKomnbl, BHeaTMochepHas
aACTPOHOMUS

Bun 3Bé3gnoro Heba. Co3Be3ausi, spKue
3BE3/1bl, IUIAHETHI, UX BUJIUMOE JBUKEHUE

122

Comnreuynas cuctema. Comaite. ComHeuHast
AKTUBHOCTD. HCTO‘IHI/IK 3HepFI/II/I COJ'IHHa nu
3BE3]

Enunas nudposas
KOJUTCKIIUS
00pa3oBaTeNbHBIX

pecypcoB.

123

124

3BE3/1bI, UX OCHOBHBIE XapAKTEPUCTUKH.
Jwnarpamma "crieKTpanbHbIN KJIacc —
CBETUMOCTB"

3Be3,Z[BI TJIaBHOM MOCIEI0BATEILHOCTH

125

BuyTpennee crpoenue 38€31. CoBpeMeHHBIE




MPEJCTABICHUS O TPOUCXOKICHUHU U
sporronuy ComHIA U 3BE3. DTambl )KU3HU
3BE3

Enunas undposas

126 Mieunsiii [Iyte — Hama ['amaktuka. Tunel KOJIIEKIUS
rajlakTUK. YEpHbIE IbIPBI B AApax rajlakTHK 00pa3zoBaTEeNbHBIX
pecypcoB.
Bcenennas. Pacinpenue Beenennoii. 3akon Enunaz ungposas
127 Xab6mna. Teopus Bonbioro B3peiBa. KOJLICIHIA
00pa3oBaTeIbHBIX
PenukroBoe nznyuyenue
pecypcoB.
128 MacmrabHas ctpykTypa Beenennoii.
Meraranaktuka
Enunas nudposas
. KOJUIEKLUSA
129 Hepeménnsie mpo0eMbl aCTpOHOMHUHT
00pa30BaTeIbHBIX
pecypcoB.
Du3nYeCKUu IPAKTUKYM I10 TEME
"UccnenqoBaHre MarHUTHOTO ITOJIST
MOCTOSIHHBIX MAarHUTOB" MJIN
130 "HccnenoBaHue CBONCTB
deppomarneTnkoB" nin "HccnenoBanue
JEMCTBUS MOCTOSIHHOI'O MarHUTa Ha paMKy C
TOKOM"
Du3nUeCKU IPAKTUKYM I10 TEME
"N3mepenue cunsl Amnepa" win "M3yuenue
131 3aBHCUMOCTH CHUJIBI AMIIEpa OT CHUJIbI TOKA"

nin "OnpeneneHne MarHUTHON WHIYKITUN
Ha OCHOBE M3MepeHus cuibl Ammepa"




Pu3N4eCKuil IPAKTUKYM 110 TEME
"UccnenoBanue ABJICHUSA

Enunas uudposas

. KOJUIEKLUSA
132 3JICKTPOMArHUTHOW MHIYKIIUU'" WA 5
"OnpeneneHne HHIYKIIMU BUXPEBOTO OOPa3OBATCILHAIX
MarHuTHOTro nosus" pecypeos.
Pu3n4eCcKul IPAKTUKYM 110 TEME
133 "UccnenoBanue ABICHUS CAMOUHIYKIIMM"
nn "COopka MOJEIH JIEKTPOMArHUTHOTO
reseparopa"
Pu3n4ecKuil IPaKTUKYM 110 TEME
134 "N3mepenue neproia CBOOOTHBIX
KoJIe0aHU HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"
. Enunas uudposas
Du3nYecKuil MPAKTUKYM I10 TEME
135 "IIpeobpa3oBaHye SHEPTUH B IPYKMHHOM KomIeriunt
MasTHIKE" 00pa3oBaTeNIbHBIX
pecypcoB.
Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue mepeMeHHOTO TOKa Yepes
136 MOCJIEIOBATEIbLHO COSTMHEHHBIE
KOHJIEHCATOp, KaTyLIKY U pe3ucTop’ min
"HccnenoBanue paboThl HCTOUHUKOB CBETA
B LIETIM [TIEPEMEHHOr0 TOKa"
Enunas nudposas
137 Pu3nYecKuil TPAKTUKYM 110 TEME KOJIJIEKIUS
"N3yueHne nmapameTpoB 3BYKOBOW BOJIHBI" o0pa3oBaTeNbHbIX
pECYpPCOB.
138 Pu3NYeCcKuil TPAKTUKYM 110 TEME

"N3mepenune mokasaresns mpeioMIIeHUs




crexna" win "l[lonyyenue usoOpaxxeHus B
CHCTEMe M3 IJIOCKOT0 3epKaJia v JINH3bI"

139

Pu3N4eCKu IPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTOsiHUA OT BELECTBa (Ha IpUMepe
Kuakux auH3)" unu "M3mepenue
(OKYCHOTO pacCTOSIHUS PACCEHBAIOIINX
uH3"

Enunas undposas
KOJUICKIIHS
00pa3oBaTeIbHBIX

pPECYpCOB.

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmonenue nudpakuuu, uHTEpHEepeHINH
U noJjsipusanuu ceera'

141

dusnueckuil NpakKTUKYM 10 TeMe
"OnpeneneHyre UMITyJbCa U SHEPTUn
PENATUBUCTCKHX YacTHIl (110 GoTorpadusm
TPEKOB 3apsDKEHHBIX YaCTUI] B MArHUTHOM
nosie)"

Enunas uudposas
KOJUTCKITHS
00pa3oBaTeIbHBIX

pecypcoB.

142

dusnueckuil NpakKTUKYM 10 TEMe
"U3mepenue noctosHHOM [lnanka Ha
OCHOBe uccliefoBanus Gporoadpdexra” niu
"HccnenoBaHue 3aBUCUMOCTH CHIIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKEHUs "

143

144

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue cekTpa pa3peskeHHOTO
aTOMapHOT0 BOAOPOJIa U U3MEPEHNE
noctostHHOM Punbepra”

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue painoakTUBHOTO (OHA C
WCITOJIb30BAaHUEM JTO3UMETpa' UiTn
"N3yuenune moromenus 6eTa-4yacTuil




aTroMuauEM"

145

146

147

DuU3nYeCKUi MPAKTUKYM 110 TEME
"HaOmroaenus 38€31HOr0 HEOA
HEBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAHUEM
KOMITbIOTEPHBIX MTPHIIOKEHUHN 115
oTpeeNieHuUs TIOJI0KEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIC
co3Be3ausi CeBEpHOTO MOMyIIaApHs U IPKUE
3BE316l" win "HalOmroneHus B TEIECKONI
JlyHbI, I7IaHET, TYMaHHOCTEH U 3BE3AHBIX
CKoIIeHUi"

O06o0011eHre U cucTeMaTu3alus 3HaHUH.
Ponb pusuku u actpoHOMUM B
SKOHOMHUYECKOU, TEXHOJIOTUYECKOH,
COITMAIBHOM M ATHYECKOH chepax
JIEATEIIbHOCTH YEJI0OBEKA

O06o0011eHMe U cucTeMaTu3alus 3HaHUH.
Posb 1 MecTo (pU3KKK U ACTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE MUpPA

Enunas undposas
KOJUICKIIHS
00pa3oBaTEeIbHBIX

pECYpCOB.

148

149

O0001IeHne U cCUCTEMAaTH3aINS 3HAHUIA.
Ponb pusnueckoit Teopun B pOpMUPOBAHUU
npeJcTaBiIeHui 0 PU3NYECKOl KapTHUHE
MHpa, MECTO (PU3NYECKON KapTUHBI MHUpa B
00111eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPECTABICHUN O IPUPOJIE

O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
teme "Kunemaruka"

150

O0001eHne 1 cucTeMaTU3aIMs 3HAHUI 110
teMme "Kunematuka"

Enunas nudposas
KOJUTCKIIUS




00pa3oBaTeIbHBIX
PECypCoB.

O00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110

151 " "
teme "/luHamuka
152 O0001eHre 1 cucTeMaTU3aLMs 3HAHUI 110
teme "Cratuka TBepaoro tena"
153 O0001Ienre U cucTeMaTH3alMs 3HAHAH 110
TeMme "3aKOHBI COXPAaHEHUSI B MEXaHUKe"
O0001Ienre U cucTeMaTH3alys 3HAHAHA 110
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"
. Enunas nudposas
O00011IeHNE U CUCTEMATU3AIUs 3HAHUH 110
" KOJIJIEKIIUS
155 teme "Tepmonunamuka. TemioBbie
" 00pa3oBaTeIbHBIX
MAIIHHBI
pecypcoB.
O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
156 TeMe "ArperaTHble COCTOSIHUS BEILIECTBA.
®dazoBble nepexoas”
157 O0600611IeHNE U CUCTEMATHU3aIMs 3HAHUIH 110
TeMme "DnekTpuueckoe nosue"
158 0O0001eHne U cCUCTEMAaTU3ALMS 3HAHUI 110
teMe "[1oCTOSIHHBIN 37eKTpUUecKuid TOK"
159 O00011eHNEe U cUCTEMATH3AllMs 3HAHUH 110
TteMe "Toku B pa3inyHbIX cpeaax”
160 O0001eHne 1 cucTeMaTU3aIis 3HAHUI 110
TeMe "MarautHoe none"
161 Peseprubrit ypok. O6001eHIE U

cucCTeMaTu3anusa 3HAHWM 110 TEME




"DeKTpoMarHuTHas UHIyKIus"

PesepBHeiit ypok. O600ICHHE U

Enunas nudposas

162 cUCTEMATHU3AIA 3HAHUH 10 TEME KOJLICKHHA
"Mexanudeckue KoacOanus" 00pasoBaTeILHbIX
peCypcoB.
PesepBHbIil ypok. O0001ICHHE U
163 CHCTEMAaTU3alMs 3HaHUH 110 TEME
"DNIeKTpOMAarHUTHBIE KOJIeOaHus "
PesepBuslit ypok. O60011eHNE U Enunas nudposas
164 CHCTEMAaTU3alMs 3HaHUH 110 TEME KOJUIEKIIUS
"MexaHU4YeCKHUE U AJICKTPOMAarHUTHBIS o0pa3oBaTebHBIX
BOJIHBI" pecypcoB.
165 PesepBuslit ypok. O60011eHNE U
cucTeMarusanus 3HaHui mo teme "Ontuka"
PesepBHeIit ypok. O000IICHHE 1 Enunas unposas
166 cucreMarusanus 3Hanuii mo reme "OCHOBBI KOJUICKHHA
CTO" 00pa3oBaTeNbHBIX
PECYpPCOB.
Peseprubiit ypok. O60011eHIE U
167 cUCTeMaTHu3aInsI 3HaHUH 110 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanus3m"
PesepBHriit ypok. O60011IeHNE U
168 cucTeMAaTH3aIusA 3HaHuM 1Mo TeMe "Pu3uka
aroma"
PesepBHriit ypok. O6001ICHHE U
169 cucTeMaru3alysa 3HaHui 1mo teme "Pusuka
ATOMHOTO S/Ipa ¥ DJIEMEHTAPHBIX 4acTHUIl"
170 PesepBublit ypok. O60011eHNE U Enunas undpoas




cucTeMaTu3alus 3HaHUH 10 TeMe
"DnemeHTHl acTpouzuxu"

KOJIIICKIHA
O6p8.30BaT€J'IBHI)IX

PECYpCOB.

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16
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